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GARLAND. TEXAS M.1, 22. 1q~1 ­
H.irolJ M.1uch, pre,1Jent o t Percom D.ic.1 
Companv, announced here rnd.1\ th:it .m 1m· 
rro' ~.J vcr,1on ut che Comp.in\'< mnO\'ati,·c 
OOUBLER" ll<l.iptcr•.1<louble·dcrNt\ rlul(-m 
m<>Jule tor TRS· o· :....1oJcl I comrucer,, ., 
"''" .l\ailable. 

Retleuml! Jc,1gn rcfmcment' h.1,eJ on both 
theorem.al .mah·,e~ anJ hclJ te.,tml!, the 
OOUBI ER II . '<I nameJ, permH' even gre.tt· 
er t1>lerance in ,·;matll>n' ;im1ing me,li.i anJ 
Jnvc, than the pre\'lou~ dc~ii:n . 

Like the ori¢nal l~..JUBLER. the OOU­
f\LER II pluf.!' mw the Jm c controlle r IC 
'<>ekct of J TR~-80 ;.....ioJcl I b.p.m'i. n Inter­
face JnJ rcrm1t' a u'er t11 run e1cl1er 'mglc· o r 
J >uHc·Jen,1ry J 1,kem•, on a :....fo..tel I. 

\Vath n LX1UBLER II imwlleJ. o,·cr h11ir 
time~ more fo rmatted d.1t.1 - '" much ·'' 364 
Kh'te' - can he 'torcJ on one , 1Jc of 1 f1\'c· 
mch d1,I..ene than c:m he 'tore,! u..mu ,1 ,t.m· 
d~rd T:indv Mndel I dn\'e '\'tern. 

Mnreo,cr, a DOUBLER II equip:; .1 MoJel I 
\\Ith chc harJ\\are r.:'lum:d to run ;....foJcl Ill 
J1,kcne... 

(hl Nm.- '-;ce ··o~- 0 . Bridging the TR'>­
o· -.ofl\\,JrC compat1b1iit\ ):Jp" cl~ewhere on 

th1, pauc.) 
The cnncal cloct..-d.H.l ..ep 1r.1t1on urcumv 

of rhc D()LlBLER II •., ;i rn>pnet.1ry des11m 
called a ROM programmed J1g1c.1I phN:-kxt.. 
loop data 'ep.1rator. 

According ro M 1uch, chi, de..um ., mllre 
tolerant ofd1tference, from <l1 kt:tte to d1,kene 
inJ dnn• to dnn•. anJ .1l~o pr1i\'1Je, immunit\ 
fll rcrformance Jegrad.mon cau,e<l hv c1rcu1t 
comroncnt aging. 

Circuit misapplication causes diskette read, format problems. 

rt 
C.. ·\RLA>JD. TEXAS - The Percom 
~1-PARATOR" ,Joe' \'Cr\ "di i11r the RaJ10 
'.'hJ,k TRS--<.:i · ~.!odd I lOtnpurcr ,,h.u the 
T.mJ\ J1,k lonm>llcr ,I.>c' puorh 1c bc,t · rc:li­
uJ>I, 'cp.u 1te' clock mJ d.ua '1cn.1(, durm1: 
J1,k-re.1J oper.1tiom. 

Unrcl1Jble J.1t.1·d1~k 'cp.u.111nn l ,lll'C' fur· 
m.H n•nfll 1t1on fa ilure' .md rc:pc,1ccJ re,1J 
retnc' 

CRC ERROR-TRACK LOCKED OUT 

The rr Hem'' m "r 'l \"Crl 1•n h1 ·h numhcr 
(high·den,lt\·) mncr hie 1r.1cl..-. 

A' rcporce<l l'llrher. the dod:-d,1t.1 'ep.irJ· 
t1 on pmhlcm \\,1, tr l(l'J h\' Perc ..m to m1,.1r· 
phl':mrm ot the mrcmal -.cp,1r.m1r ,,, the 17i I 
JnH' l >nm ·lkr IC u-~·d m thl· :....t.i..lcl I. 

The Percom eparator ,uh,mutl'' .1 h1i;h­
rnr1lu11 m J1g1t 11 d.1ta 't:p.1r 1tor c:m:u1t, one 
wh11:h orcrate' .1t 16 me1;.1hen:, tor the lo\\· 
rc '-Oluuon onc-mcg.1hcn: c1r"u1t ,,j the Tan<l\ 
de,1~n. 

~c:par.1tor circ:u1t' th.u orerate J( lower 
fre411cnlll'' - tor cx.im~•lc, t\\o· or tour· 

a e1-1 aon 
mcgahert:- wcrl· l lJUnd h Pu1..0111 w pro' de 
onh rn 1q.:m,1Jlr lm['r1>\'eJ (XrtOnO.lnlC 0\'Cr 
rh.- on1?m.1l l:m,h .:1rc111t. 

Thr l'er1..0 111 olution ., a 'm1plc .1 laptl·r th.it 
plug, 1111\l the Jn\'c umtroller 111 the fo.rJn'1lin 
lncert.Kc (1:1) 

Not a kit 'ome nmdur, 'llPJ'h ,m un· 
te;,rcJ '-=r 1r.1ror kit of re,1,ror,, IC> .mJ ocher 
p;iraphern.1h.1 th .1r m.1\' he m't 11leJ hr moJ­
1 fying thl· l'Ompmer - the Perc:om 
SEPAR:\TOR., .1 tulh a·•~mhk...t. tull~ tc-tl·J 
plug-in module. 

In,1all 1t11111 m\'lih-c, mcreh plugging the 
SEPARAT<JR mm the MoJel I 1:1 d1,k wn· 
trollcr chip ....x:I...:t , .md pluci.:1ni.: the wntroller 
chip mto .1 ">ekct on the SEPARATOR. 

'The SEPARATOR. "hich 'ell, for onlv 
$29.q;, 111.1\· he rurd).l'ed tr,,m ,111dwmc,I Per· 
com rct.11Icr, or rJereJ J1recth tn.m the fac­
ton'. Thl' iacc. ·n wll-fn:c <>r,lcr nttmlx:r ., 
) .'\('0.5ll- 1 'i92 
Ed. 1UJtc.': Opening the TR ' l bpnn,10n In· 
tcrt.1.:e 111.11 ,oiJ the TanJ~ lm111,•d 9~'-d I\ 

".1rr.int1 . Orcle 508 on inquiry card 

Mauch said "A !X)UBLER II \\Ill orl·ratc 
iust l ' rcl1ahly two year' after 1c 1' m,c,11lcd ,1, it 
"ill rwo d.1y~ .1fter m,r,1llarinn." 

T h t: J1i;it.1I ph.1,e-h:k l0<>p al'<i ehmmare-. 
the nceJ for mmmer ,1J1u,tmenc' t\·p1c ll of 
m.ilog ph.1~-lock loop circuit . 

"You plug in 1 Per"om !X1LBLER II nnJ 
then ton:ct 1c." he 'aiJ. 

The OOUBLER II al' l fc:1tun:' ,1 rcfmeJ 
\X.'nre Pn:,·ompcn,ac111n cm:u1r th 1c more 
etteltiwh mm1m1;cs the phenomcn.\ of hit· 
and re.1t..-,h1ftmg, a rcli.11'1lity•1mpairini: char· 
,1cten,t1c <>t m.1gncnc data rci;11rdm~. 

The OOUBLl::.R ll, \\lmh 1 fulh -,.>ft\\.ue 
comp.1t1hk 1rnh the r re\ IOlh IX)UBLl:R.... 
-urplie.t \\1th om.no."'..1 TR...,Pos ·­
1:00\r·mhlc d1,1; 11peranng 5\•t~~ 

The IX)Ul\LER II -cit, t,1r S.:~5. m, luJ­
ml! the DBLDOS J1,kctt"'•"" ........U! 

..... 

Owner~ ot 1>ngm.1I LX)UBLER, m.1\ rur­

ch.1,c .1DOUBLER11 upi.:raJe I..1t, \\1thout thl• 


controll,•r IC. for :$ 30.N. Pn1of ot pur­

.. rcqu1rcJ, 


anJ each LXJUBLER ow ncr ma\ purlh.1-c nnly 


,1\a1L1hle from 
authon:e..I Pcrl'om n:railcr,, ''rm I\' h.:· nr,lcrcd 
direct from the f.1ctor\. The t.1, t· ir\ rnll-trcc 

nvt<" Opcnm~ the TRS-~0 l:.xp.111,ion In· 
mn~ \Ohl rhe TanJ\ lim1tcd 'J0-Jav 

O•cfe 258 on Inquiry card 

All that glitters i. not gold 

OS-80 Bridgi TRS-so• 
software compatibility gap 

Comp111b1l111 i..1,.cen TRS·~ · \iodcl I Jr<lcue- ~nJ 
the mw Mixkl Ill as .ih:out as gcnumt.' a> a ll''ld rl•t,J !.,..J 
l.:nl)!CnanJ 

Trut",MoJellTR-...!X 'd"lm, c;ml-~...U1n 1\loJd 
Ill flu1 finr rhn must l'C corm:n..d n.1 re'' orJrd lur 
M..-Jct Ill o~r•non 

AnJ mu cnnnuc '"'" 1t ,, \l.xld I TR..,lll'1S' J .lcue. 
~vt•uhaModeltll You<;umo1adJa1k Dde1eaf1c Or 
many "'"I moJtfv • \k,Jcl ITR-...1)()..,J., <11<"11~ ,, \to.Jcl 
Ill cc•mrurcr 

Furthermore, 1uur <On\Cn1.J TR..,lll.)S ,Ir k<ti.·' <arr> <'t 
I.... wmcrl1'\l lu:k lo1r !\l1iJcl I 1•rcr•ll•'"· 

TRSDOS,.. • 1•ne·"•1 'rrtt<. .A.nJ rhtrc's no rc·ue.um~. 
.A. JX11nt to c1>n11.kr ~t re '"'1..h·.n~ rhe comr•m • 1"1""11 
w your nc" l>f,..Jcl tit 

Real $C>h"-arc compat1hlin shoulJ •110'" the di··~• 1m· 
mdiau m1crcha~b1lrt1 <>IM ><lei I and \iodcl tit ,ft l,r 
h.~. \:o raJ-Lif\lV l1rruur oru, no cc..mH·ruon rC' reo rdmJl 
.ief" and no ch!!ncc w be left ht~ ar><I d11 "uh M iJd tit 
J1 •<II<" 1hat can't be run on~ !\i..Jrl I 

\\'hat\ ch~ aru"er? The ans"'tr Li Ptrcl1m s 0'-~~ 
t1m1h cl TRS· "J11l 1 pc1Jting•1•1cms 

(.}'.sJrnll!ram;all..,,. di•tct rrnmt1k11r mt.r.hani:r;1hl111 
"' \lndcl I anJ \t,iJcl Ill J1<hu,.. 

You can run \t,,Jd I llfll:le Jc11>111 J1>lct1n, n a MuJd 
Ill 111<1Jll r,·mm1.. rlUJ!·m lll1L 'BHR < • .Jart<'f 111 1·,ur 
\i .Jcl I, •nJ 1ou ""'rundouHe.Jc·oS1t\ \!,...kl 111 J,,lem, 
on a \fodd I. 

Th<rc't no t;on\tr ion, no n.: ..r« )r.ims: 
:-hp an o~ d1•hrrc 001 wur M-0.Jd I and '"'"" II 

J11«tl> ma ~fodcl Ill 
,.\nJ \l(l" \Cf1a 

jU>I h.tH• the (llff•'<I 0$·~ dt>l O~f8ll0J: ll>!Cnl 

()~ 80, ()'; fl or 0:- Ill me 1Ch cumpui.r. 


~\, rt'(l\tf, "llh 0:'.' ~,h,.rcm•. wo c 111 adJ, Jd<t, , mJ 
UJ'btdrlo )'rnt<•n rcaJunJ unud..lell<'.1 f\gGrJl1"" 11h~ 
\ u.·m 1 •t oruun 
lb "1loe orogm.11 f\rwm TR.., ~ DOS I< r !\,\SIL 

pro&::r.1mmcn 
[,en OS 'u11lr1.o •re M111cn m BA~IC 
0~ L> the rer(Om >\>tcm about v.hoch a U>Cf "' I< Lfl 

Crc•mc Com.ruuni;: maga:inc. • tht.• 1-,'11 'K' ('(' ''"' ,.,fl l'Hr "t~M 

Rcq111nf11: uni\ w\'Cn l\b)tnof lllt.'111<. n OS .'50 J1>l <~r 
lllfll: •I r<'msresidecomrlc1..t1 m RA'-.1 There's no nttd t• 
J,..J1ur~ a dm1• udumdi tor a •l 1<·m di>\.enc 

AnJ. unlrl.t· rRSIXJS, '"u "'" ""'\. ar rhc rue\.~" •r 
1.-d. dehnmg 11nJ •Dnl"•tlm~ J.>11 h•rmJU- m 11.\'IC 
to \.ft"tatc '•mplc ,1r C\•mrlc:c JJu ithKtllr~ rhu l'\c.: c;.1h: 
nu re <juit\.h than TRSLX)~ tole, 

The r.·rrom ( '"iJ Ill.)" "'Pl" fl> •iruik-dt'fl"I' ''"""' 
unnot the M< 1<'1 Icompu•tt rnce1>~lll 9S, t w0" ''D 
.urrmt• doubt, ..knsll\ "t"''·"'' n ol ~t .Jd I "'"'f'U"" 
<'ll"tt'f"C<l "tth u (X)l Bl.ER or D()L Ill.ER II, .md. ll"· ' 
111 - 101 thc Mudd Ill·~ cour~ - •urroru t.uth mu:lc· anJ 
d.>UHc-dcll>ll} t.•rcrauon OS-t>0D and OS 'lit ...... i. 
K'tl lvr • 49 <h ,; 429 
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by Wayne Green 

"Before . .. computer artificial intelligence 
... we have to come to terms 

Wifh \Mh121 IA/.O mo12n by 1inl'9//in f'l(' ' ' 

Artificial Intelligence, Eh? 
hat gets the same sort of snickering 
laugh from me that I provide the robot­

oriented folk. You know how to make a 
robot, don' t you? Well, you start with a 
Brit ish midget. . 

Before we can tackle computer artifi­
cial intelligence we have to come to some 
terms with what we mean by "intelli­
gence." Frankly, even with our largest 
computers we are still far away from any­
thing remotely describable as intelli­
gence. As measured by psychologists. in­
telligence has to do with the ability to 
cope with a new situation: This is the op­
posite of the normal computer approach. 
A computer can only cope with those 
th ings for which it has been designed to 
cope. 

In addition to our brains being several 
orders of magnitude more complex than 
even our best computers, there may be 
other more serious obstacles in the way of 
creative problem solving by computers. 
Take the simple matter of memory-have 
you any Idea how your brain stores infor­
mation? I hope you said no, because no 
one yet has even a hint as to how, or 
where, we store all the data we pick up. 

If you add up the amount of Input to the 
brain-from the zlll1ons of rods and cones 
in the eye, at so many frames per second; 
from the ears, nose, touch all over the 
body; temperature; klnesthesia; pressure; 
and so on-the amount of material put In· 
to storage 1s Incredible. We seem to forget 
most of thi s input, but under hypnosis we 
are able to regress and get back full per­
ception from any time. The in formation is 
recorded; it is only our ability to contact 
the recordings which Is a problem. 

I remember when a chap first came out 
with the announcement that It was possi­
ble to go back In memory to the prenatal 
period. Boy, did he get the hee-haw. Today 
it is commonly accepted, complete with 
the ability of anyone not only to recall 
events but to recall voices and things that 
were said near one during that period of 
li fe. I've personally regressed many peo­
ple to the prenatal period and had them 
play back their recorded memories. Often 
these memories have a surprising impact 
on present day life. 

Prenatal memories are unlike later 
ones, in that they are mere recordings of 
perceptions and can only be recalled 
under hypnosis, bypassing the consc ious 
mind entirely. The prenatal conciousness 
didn't know what the sounds meant, so 
they were not interpreted and filed under 
as complex a cross index system as are 
later memories. 

Getting back to memory, it appears we 
are able to store considerably more data 
than the brain can possibly hold. When we 
touch some parts of the brain certain 
memories are stimulated, but this may be 
because we have hit a switching circuit 
rather than a memory storage area. 
Removing large hunks of the brain does 
not always remove memory. 

It may be that we are able to use a 
holographic type of s to rage sys tem, 
somehow storing large numbers of memo­
ries or a few molecules. But I'm skeptical 
about that ; in view of our ability to recall 
things throughout our li fetime with amaz­
ing clarity, in spite of our cells being con­
stantly replaced, I wonder if we aren't us­
ing some outside storage medium. 

If you 've read much about dying and 
death, you are aware that we have an in­
credible body of evidence that there is 
part of our being called the spiritual which 
seems to continue after death. This part of 
us seems to retain all those memories 
which were supposedly buried with the 
body. So, there might be some sort of 
limitless, t imeless storage system we use. 
Physical problems with the brain-or pro­
gramming problems-can interfere with 
our memory access. Hypnosis and other 
sneaky techniques known to psycholo­
gists make It relatively simple to access 
even the most hidden (by programming) 
memories. 

If I'm right about this, our electronic 
computers are going to have a heck of a 
job matching us in memory capacity, even 
with laser disks. And then comes the com· 
plex system of indexing we use. Perhaps 
you have to have done psychological work 
to appreciate how perfec t an instrument 
the brain Is and how Invariably it will res­
pond to a request on the unconscious 
level. If I get you to relax and ask you to 
return to a time when you were eating a 
ham sandwich, your mind wlll - lnfalli· 

bly-do just that. If I ask you to return to 
an earlier ham sandwich, it will. And I can 
take you back to the first ham sandwich 
you ever ate. It's all there, when you know 
how to access it. All cross-Indexed be­
yond the wildest hopes of any computer 
imagined today 

That brings us back to the concept of in­
telligence-the ability to cope with a new 
situation on the basis of past information. 
The built -in indexing system we have can 
break down a new situation into extremely 
small parts, all on an unconscious level, 
and develop a scheme for meeting a com­
pletely new event. The better able the 
brain is to do this integration, the higher 
the intelligence. People with a high IQ 
have a better working computer system. 

As one of the founders of Mensa, the 
high IQ society, I've met and talked with 
hundreds upon hundreds of people with 
high IQs Yes, they have good computers, 
but that doesn't mean they appear very 
smart. Let's draw a parallel with one of our 
microcomputers. If we give our computer 
a very limited amount of data with which 
to work, and then we make sure that part 
of that data is not true, and then, just to 
really screw things up, we program the 
system with a crummy program, we can 
see that the computer itself Is of less 
significance than we thought. 

People are programmed, beginning 
with that prenatal time. If they are taught 
va lues which are not true, given data 
which is not factual, it really doesn' t make 
any difference how fantastic their com­
puter is, they will still do dumb things and 
be failures. I hope I will not make any addi· 
tional enemies, but the truth is that the 
Mensa people are no more successful 
than anyone else. I have found no correla­
tion between intelligence and success. 

The Mensa people do seem to have a 
better computing system, but then, no one 
ever claimed that everyone was equal In 
any way. Some make a big deal out of be­
ing intelligent. But then, some people use 
their height in similar ways-or anything 
else they inherited which Is deemed sup& 
rior in our society. 

I suppose that If we could build a com­
puter system big enough to store as much 
as we can with our minds which had the 
ability to cross-index as well as we do, we 
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might then start talk ing In terms of ar­
t ificial Intelligence. Until then, please 
don't bug me. 

If you want to take Issue over the con­
cepts of a spirit body, please do me the 
kindness to read the literature before 
discussing it. The same goes for reincar­
nat ion, communicat ions with the dead, 
and all that occult stuff. And don't forget 
to come to grips with parapsychology, 
mental communicat ions, ghosts and 
other psychic phenomena.• 

Regaining Our Technology 
t should be no secret that Japan has 
passed us by in much of our electronic 

technology. I've written a good deal about 
that in the last few months, and the rea­
son I think it became possible. Part has to 
do with the support the Japanese govern­
ment gives their electronic industries, the 
tax benefits, the low cost loans, and the 
skilled training foe their workers. But part 
of the problem, I'm convinced, lies in a lit­
tle-known event that occurred almost 
twenty years ago. 

In 1963 proposals were made to change 
the ham rules. With about 85 percent of 
the hams believing they would have to 
take the difficult FCC exams over to get 
back their frequencies, spirits dropped 
and amateur radio growth stopped dead­
lor over ten years! 

II ham growth had continued as it had 
from the end of WWII, we would today 
have over two million hams and over hall 
of these would be engineers and techn i­
cians, working in our electronics and com· 
munications firms. Well, we lost out on 
about one million engineers and techn i­
cians and there is no way that the loss of 
that many technical people-part icularly 
hams, who are the most rabid of the lot­
hasn't hurt our technology. 

At the same time we stopped our ham 
growth, the Japanese set up a no Morse 
Code license and their ham population 
has far surpassed ours, even though they 
have only half our population. When I visit 
the computer labs in Japan I am greeted 
as W2NSD and known through 73 Maga­
zine. I see hams all through their labs. 

Remember, if you wi ll, that virtually 
every major commun ications break­
through has been discovered and pio­
neered by hams. FM was pioneered by 
hams, NBFM was too, as was sideband, 
RTIY, and so on. 

The new generation of computer hack­
ers may, to some degree, help us through 
this technician famine, but we need to do 
something on a national level to get in­
terest in electronics, computers and so on 
into our high schools and Infect our 14 
and 15 year olds with the ham and com­
puter virus. We are way behind now, so it 

is going to take a lot of work to catch up. I 
spoke recent ly to the chairman of the FCC 
about this and there is a good possibility 
we may be able to get this to the White 
House for consideration. 

One college can't turn out a million 
technicians, but if we can get amateur 
radio going again-perhaps with a ver­
sion of a no-code license- and we can get 
schools to push computers, we could 
catch up to the Japanese by 1990. We're 
not going to do it by accident, that's for 
sure.• 

Micro Mountain 
bout a year ago I got to talking with 
the presidents of two local colleges 

about my plans for introducing microcom­
puter courses into their educat ional cur­
riculum. Both liked the idea and we start· 
ed to lay the groundwork. 

Then I got a call from one of them say­
ing he wanted to get out of the college 
business and wondered ii Wayne Green 
Inc. was in any posit ion to take on a col· 
lege. We weren't at that t ime, but I started 
thinking seriously about it and looking for 
someone with the background to tackle 
the job. You don't find someone with the 
ability to run a college quickly, so the co l· 
lege was eventually sold to a Florida 
school. 

The college was a nice one, with 800 
acres and 15 major bui ldings, but it had 
drawbacks, too. It had been built in the 
days of cheap energy and was a bear to 
keep heated in the winter. The spread-out 
buildings meant extensive plowing after 
every snow storm- and so on. 

Just recent ly we lucked into a chap with 
the right background to get our school 
started. Since then I've been giving a lot of 
thought to the plans and they have been 
growing almost daily. A recent NBC White 
Paper on training workers fueled the fires 
of imagination. 

Since 80 percent of al l new jobs come 
from small firms - particularly new 
firms- why not think in terms of an indus­
trial area centered around the school? 
This would allow entrepreneurs to open 
small firms and make use of students as 
part of the teaching process, providing 
workers of outstanding intelligence and 
skills at a low cost. 

I had been thinking in terms of a school 
which would have an 18-24 month course, 
resulting in an Assoclate's Degree. Part of 
that t ime wou ld be spent learning theory 
and the other part doing practical profes­
sional work, either with Instant Software 
or with one of the other nearby commer­
cial firms. Thus, each student would get 
the benef it of pract ical on-the-job training 
as well as theory and associated business 
courses. 

Could we build an eastern counterpart 
to Silicon Valley, cal ling It Micro Moun­
tain? After talking with the people at Atari 
and Apple and smaller firms in the micro­
computer business, there is no quest ion 
in my mind about the need for sk illed peo­
ple: The industry needs them badly. In­
deed, the lack of sk illed workers has been 
seriously holding back growth of the field 
and the situation is only going to get 
worse. 

The courses I had in mind for the school 
would start with an understanding of 
microcomputers: how they work; how to 
fix them; how to interconnect accessories 
and get them to work. We'd explain the ar­
chitecture of the popular chips and the 
reasons for support chips. I'll bet we could 
get some help with these courses from 
chip manufacturers-they need skilled 
people too. 

Then we would go on to printers, disk 
drives, and other accessories: how they 
work, how to fix them, and why they have 
been designed the way they were. 

Software would come next, with intro· 
ductions to all common languages and 
heavy emphasis on Basic and perhaps 
Pascal. We'd go into operat ing systems, 
machine and Assembly programm ing, 
ut il ities and how they simplify program­
ming and service of systems. Then we 
would get into teaching about the many 
appl ications programs- how they work, 
what to look for, how to fix them. We'd 
work with as many different word pro­
cessors as possible, accounting pack­
ages, and Industry-specific packages. 

Man does not live by computers alone, 
so we would also teach a variety of 
business programs such as business law, 
how to buy or rent buildings, personnel 
management, how to apply for and get a 
job. f inance, accounting and bookkeep­
1ng, advertising , promot ion, writ ing, 
editing, print ing, marketing, packaging, 
Z-theory, photography, and so on. We 
want students to be able to go to work for 
a fi rm and be qualified to proceed to upper 
management. 

The idea seems like one whose time has 
come, so we'll be developing it and look­
ing for support from the industry.• 

Computers and Hamming 
ith almost 30 percent of the act ive 
hams already Into computers it Is a 

wonder so litt le has been done to marry 
the two interests. One of my other publica­
tions, 73 Magazine (for radio amateurs), is 
going to take the big step and put the two 
together w ith an on-the-air ham bullet in 
board system. 

The Idea Is to have one channel where 

Continues on page B7 
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Expand your TRS-80@> MODEL I with 

EHTErlT-B[] @) FOR $9995 

DRIVES 4·7 I I IPLUG 
INTO EXTENT-80 

110 VAC 
OUTLET 

DRIVES 0·3 

I I I I 
CONNECT TO 
EXPANSION 

CONNECT UP TO INTERFACE 

8 
DRIVES 

Metatronlcs (a subsidiary of Meta Technologies Corp., as of September 1. 1981) introduces a unique device allowing the connec­
tion of as many as 8 disk drives to a TRS-80 MODEL I computer. Its integrated design Is compatible with application software 
running under VTOS, LOOS, NEWDOS/80 (versions I & JI), NEWDOS+ and TRSDOS 2.3. Features include a U.L.-approved power 
supply, power-monitor LED, operating environment protection circuitry, high-impact metal case and gold-plated contacts. 
Complete with instructions and patch program diskette for configuring your favorite operating system. 

TRS-80 & TRSOOS ore tradem1rks ol the Radio Shock d ivision of Tandy Corp. EXTENT·&O is a trademork ol Meta1ron1cs Cotp. LOOS i s a tradenomo of Loglc1 I Systems Inc. 
NEWDOS Is 1 trodonome of Apporat Inc. 

r 

DISK DRIVE 

EXTENDER 
CABLE 
$995 

... 

for VISTA, MICROPOLIS, 
MTI, PERTEC, SHUGART, 

PERCOM & OTHERS 
.... 

, ,, 


10 FT. RIBBON EPSON 
CABLE 

MX-80, MX·80FT, MX·100 $2495 
PRINTERS 

CONNECTS EPSON PRINTER 
& TRS-80 MICROCOMPUTER 

CALL FOR PRICE 

........ ~ 


TO ORDER 

CALL TOLL FREE 


1 ·800-321 -9390 

IN OHIO. call 


(216) 289-1210 (COLLECT) 
A Subsidiary of Meta Technologies Corporation 

ffiiOFFICES 
PRICES IN EFFECT 

October 1. 1981 THRU 26111 BRUSH AVENUE •Add S3 00 for shippi ng 8 handlrng
October 31 . 1981. • $3 .00 EXTRA lot C 0 .0 EUCLID, OHIO 44132 ~ 

Prrces . Specr l rcahons . • Ohro resident s add 6 ' . •. s~les 
(SEND MAIL ORDERS HERE) and Olferrngs subject 10 c hange ta• 'c 1981 by Me1at•on1cs Corp

wi thout notice. 



f01NPUT 

" Those of us who have been 

using Model Ills . .. know 
· ·hat frustration is all about." 

READY or Not . . . 

I am writing In response to Ron Balew­
ski 's art icle "Never Ready" (July 1981). He 
stated in the article that the message 
string that was to be displayed instead of 
READY would not appear after CLOAD 
because it uses a different address for re­
entry to Basic. 

But, It Is possible to make this patch in· 
to the RAM location that is called upon re­
entry to Basic. So, I have written a very 
short routine to handle the flaw in the pro· 
gram. It only uses 5 bytes, thanks to a little 
ASCII character called the upward line­
feed (27 decimal or 1 B hex). I have never 
seen this character used in a program 
before although It seems to be a very han· 
dy character to use. This is the routine: 

LO A. 1 eH ;Up-ward Line-teed 
CALL 33H :Display at cursor 

This requires the following changes in 
the Basic program: 

30 FOR K ~ 32683 TO 32703:READ O:POKE K,O.NEXT K 

And add the following lines: 
35 DATA 62,27,205,51,0 
125 K = 16821:POKE K, 195:POKE K+ 1,17t:POKE 
K+ ,127 

Be sure to set the memory size to 32683 
Instead of 32688 before running the pro­
gram. 

Craig Riecke 
Lincoln, NE 

What About Level I 

I have just read the June 1981 issue of 
80 Microcomputlng, the first subscription 
copy that I have received (the transatlan­
tic postal service is not as efficient as it 
could be), and I must say that I was very 
impressed. It Is fair to say that a single 
issue contains more information on the 
TRS-80 than the three leading UK micro­
computer publications combined In an en­
tire year. 

But ... there wasn't a single item on or 
program In Level I Basic. Surely some of 
your readers have TRS..SOs equipped with 
Level I? I know the general idea Is that 
Level I Is OK for starting with and Level II 
or •.lodel Ill Basic Is required for serious 
use, but It depends on what you mean by 

serious. My Level I system plays Chess. 
Star Trek, Adventure, runs the Editor/As­
sembler and will shortly be doing some 
simple word processing, thanks to the 
Electric Pencil. In fact, it does everything I 
wan t a personal computer to do, so why 
bother upgrading to Level II? (I should add 
that I am fully familiar with the facilities of 
Level II and Disk Basic). 

About a year ago I helped form the UK 
Level I User Group, which is dedicated to 
TRS·80s equipped with Level I Basic, and 
to making them do more than people think 
they are capable of. The group's main ac· 
tlvity is the production of a bl-monthly 
newsletter/magazine, and fellow 80 Micro­
computing readers are invited to write to 
me for a sample copy (free, but please 
enclose $1 for postage). 

Nick Rushton 
123 Roughwood Drive 

Northwood, Kirkby 
Merseyside L33 9UG 

United Kingdom 

Pilot Praise 

The fo llowing is an open letter to Randy 
Hawkins, author of " Pilot- The Language 
of Computer Aided Instruction" (July 
1981). 

I've dealt with all kinds of people over 
the years, but never anyone who was as 
prompt and courteous as you. When you 
to ld me last Saturday you'd mall a f ix for 
your Pilot program on Monday, I expected 
that would be the last I'd hear from you ... 
at best It would be weeks. But this after­
noon's mail brought your four-page Model 
Ill changes. 

Next, don't apologize for Inconve­
niences. Those of us who have been using 
Model Ills for some time know what frus­
tration is all about. 

Now, for some Items on how It's work­
ing for me. After debugging it, I found the 
system tape wouldn 't load. I sat here star­
ing at the • • on the screen and watching it 
switch to D* at the very end of the pro­
gram. I made extra copies. Normally, the 
o· message tells me I've got a problem 
with volume settings, although It's mighty 
rare on the Model Ill. If It persists, I clean 

the heads, then normally It boots up with­
out any trouble. 

But your Pilot 80 sat there sticking its 
o· tongue out at me every time, no matter 
how I adjusted the volume. Finally, a little 
bell went " tinkle-tinkle" In my head. This 
month's Microcomputer News (from Tan­
dy), mentioned that Haunted House will 
load in the Model Ill if you simply load it 
over itself on a checksum error. Next t ime 
around, I watched the • • change to o· , 
then a pause while it passed the blank por­
t ion between saves, then another series of 
blinking o· s, and danged if it didn't per­
form like a charmer! 

I found when putting In the tutorial pro­
gram that your suggestion to use "a" In· 
stead of " @" or the shifted " @" was of lit· 
tie help. It worked fine everywhere except 
in line 325. I went over that damned llne et 
least 20 times; I edited It , rewrote it, delet· 
ed it and rewrote it , and no matter how 
hard I tried, I couldn't get that " a" to ap­
pear on the screen. It came out " A" every 
time. Well, you warned us that using two 
quotations In a line could lead to unpre­
dictable results. Have you ever edited a 
line, hit L several times and saw it was let­
ter perfect, then en'tered and listed it? 
Comes up "A". 

My final attempt was to delete lines 305 
to 330, name the program to the end, and 
then redo the missing lines, this t ime com­
bining lines 320 and 325. Now I had three 
quotes In one llne. But it worked perfectly. 

I can assure you Pilot wi ll make some of 
my self-imposed tasks easier, and pro­
duce neater programs when I want to 
create a tutorial. Even though my system 
is 48K and I can't make use of 16K of my 
RAM, I take my hat off to you for an ex­
cellent program. I have also stuck your 
name in the master tape where It belongs 
to ident ify your work. 

Karl H. Meyer 
Corpus Christi, TX 

Bungled Broker 

Your art icle " The Software Broker" 
(June 1981) contained many serious mis­
takes. The following are some that I have 
found. There may be more. 

Conllnufld on page 74 
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THINGS TO 
DO WITH YOUR 
PERSONAi. COMPUTEll1001 IY llARl SAmtll 

333 pages $7.95 
333 paces, written in simple terms, of 
..what-to-do" and " how·to-d<>-it... Suitable 
not only for microcomputers, but for pro­
gramma~ calculators as well. Includes 
proeram llstinas, formulas, a glossary of 
computer terms and more! Definitely a 
MUST BUY! 

A PARTIAL LIST OF APPLICATIONS 
R8ll Estm EvaUtion Test YOAJT T~~ 
AstrolccY f"lf'lllQS & lrwestrneia 
Income Tax BiDrytflm 
~ Reldiic Erero Elficlmncy 
Pwtonllty Test An!llml Deslp'I 

SUtistical ~ letter~ 

Locic ClrQJit ~ • RKipe lnde~ClbAllor 
~Ind Mechri:'s Hllpw 
General Pur1IOll Clock rmer 

"OTHER MYSTERIES" 
VOLUME Ill 
by Dennis Kltsz 

Call now and place your order for this new 
book, " THE CUSTOM TRS-8QTM &OTHER 
MYSTERIES", from IJG, Inc. More than 
300 paces, with over 60 photoeraphs, of 
proje~ts for the hardware hobbyist. In· 
eludes schematics, PC layouts, software 
driver code, etc. for such do-it·yoursett 
undertakings as high resolution graphics, 
reverse video, real-time clock/calender, 
music synthesis, ROM/RAM additions and 
more! 

THE CUSTOM TRS-80™ .. . . . . S29.00 

CALL FOR AVAILABILITY 


MICROPARAPHERNALIA 

NEWOOS by APPARAT 

NEWOOS/80 by Apparat .....$139.95 

NEWOOS UPGRADE . . . .. CALL 

NEWDOS + with ALL UTILITIES 


3S·track ............ ..... 569.95 

40-track ..... . . . ........ . S79.95 


BOOKS 

TRS-80™ DISK 


AND OTHER MYSTERIES .. 519.95 

MICROSOfTTM BASIC DECODED 529.95 


META NOTATIONS ... 
MTC Introduces Its FREE computer " bulletin 
board.. service. Set up your termlnel or ter· 
mlnal software for 300 baud, parity disabled, 
B·bit word length, and 1 stop bit. Dial (216) 
289-8689. After the connection Is established, 
type LOGIN META. When asked for a vallda · 
lion code, type ME!A.• Ha~e fun! 

In a couple of months MTC will Introduce the 
succeuor to AIDS·lll/CALCS. It 11 called 
AIDSIP"' and Is based on MTC's PRIMAL~ 
(Practlcal Re latlonal Information Manage­
ment Applications Library), a powerful 
system for PRIME minicomputers. AIDSJP 
fHtures the bHt of the crlllcally acclaimed 
AIDS-llUCALCS but is probably an order of 
magnitude beyond II In power. It wlll be first 
made avallable lo AIDS-111/CALCS owners (lor 
an upgrade charge), then to the general 
public. Price will~ in.the, $200-$300 range. 

Effective September 1, 1981 , Metatronics Cor­
pora II on became a subsidiary of MTC . 
Metatronlcs will carry the complete MTC 
product llne In addition to its own. Order pro­
cessing and fulfillment departments have 
been combined to Improve service response 
levels. MTC's SUptfior software and supplies 
marketing, and Metatronlcs exceptional 
peripheral offerings should prove to be a 
fomldable combination. (Sorry guys, If you 
can't beat us, join ~s -,· .) • 

MTC now offers a more complete selection of 
diskette r,roducts (ad deadlines prevented In· 
cluslon n anything but this column). New 
manufacturers are MAXELL and 3M. Definite· 
ly cell for specific Information. For exampl.e, 
MAXELL Brend sv • • diskettes In a PLASTIC 
LIBRARY CASE are only $34.95 for a box of 
10! SCOTCH Brand dlskeltes are comparably 
value·prlced. MTC 11 also Introducing Ila own 
PARAGOM:'f Brand media PfoduCtl. The In­
tent Is to offer a super-high quality product at 
a very competitive price. For example, a box 
of 10 single-aided, soft-sectored, double· 
density, 100% certified diskettes with HUB 
RINGS is only S24.95! A full line of products 
(Including HEAD CLEANING KITS, etc.) will 
beoffered. The PLAIN JANES (almost200,000 
units sold) diskette line will become part of 
the PARAGON.,. MAGNETICS operetlon (but 
don't quote us verbatim). 

Let your TRS·SOTM Test Itself With 

THE FLOPPY DOCTOR & 
MEMORY DIAGNOSTIC 

by David Stambaugh 
A complete checkup for your MODEL I or 
MODEL Ill. THE FLOPPY DOCTOR-Version 3 
completely check• every sector of single or 
double density 35-. 40·, 77·, or 80-track disk 
drives. Teats motor speed, head positioning, 
controller functions, status bits end PfOVldes 
complete error logglng. THE MEMORY 
DIAGNOSTIC checks for proper write/read, 
refresh, executabtlity end exclustvlty of all ad· 
dress locetlons. Includes both diagnostics and 
complete ln1tructlon manual. 

SYSTEM DIAGNOSTICS . $24.95 
For MODELlll ......... . $29.95 


Single Sided. Soft-Sectored S~'.·inch. 
(for TRS·80TM) Mini-floppy 

DISKETTES 

$21~x~f10 


PLAIN JANETM 

These are factory fresh, absolutely first 
quality (no seconds!) mini-floppies. They are 
complete with envelopes, labels and write­
Jlf"otect tabs in a shrink·wrapped box. 

PLAIN JANE TM Diskettes ...... S21.95 
lOboxesof 10 .. . (eachbox)S21.SO 

PLAIN JANE™ <fJold 
Introducing MTC's premium generic 
diskette. Single-Sided, Soft-Sectored, 
OOUBl£-OENSITY, SY. -inch diskettes with 
reinforc~ HUB-RINGS. lndMdually 100% 
ERROR-FREE certified. Invest in GOLD! 
PLAIN JANET"' 'IJ()ltl ...... .... . 525.95 

VERBATIM'S PREMIUM DISKETIES 

DATALIFE"' 
seven dat.shieldinc im~ovements mean 
1reater durability and lonler data lite. 
These individually, 100" error-free cer­
tified disJ(ettes feature thicker oxide 
co.ting, loncer·last~ lubricant, improved 
liner, superior polishinc and more! Meets 
or exceeds IBM, Shucart, ANSI, ECMA 
and ISO standards. 
VERBATIM DATALIFETM DISKETIES 
SY•·inch (box of 10) 

M0525-01 .............. 526.95 

10 boxes of 10 ... (each box)S25.95 

8-inch FLOPPIES 
Double-Density, F034·8000 . $43.95 

'RINGS' & 
THINGS 

HUB RING KIT for SW' disks..... $10.95 
HUB RING KIT for 8.. disks.... .. . $12.95 
REFILLS (50 Hub Rings) ...... ... S 5.95 

CLEANING KIT for SW ' drives . .. $24.95 
5 Y.·inch diskette case •. ...... . .. . $3.50 
8-inch diskette case ..•.•.•.•. • .• . S3.95 

5 •;, -tncn Fiie Box for 
sodiskettes . .. ... . . .. .. ... $24.95 

a.Inch Fite Box for 
so diskettes ... . ..... . .. . .. $29.95 

PRICES IN EFFECTTRs.tO i$ a trademark ol the WE ACCEPTMOST ORDERSRadio SMck Division ol Tandy •Add $3.00 lor ~October 1, 1981 THRU 
Corporation. OATALIFE is a SHIPPED WITHIN •VISA &hlndqOctober 31 . 1981, trlldeftlartl ol VERBATIM. PLAIN ONE BUSINESS DAY • MASTER CHARGE •S3.00 EXTRA for C.0.D. JANE. AIDS·I, AIOS.111, CALCS-111. Prices, Specifications. •CHECKS • Ohio residents add 11, '!loCALCS-IV. MERGE·lll •t Products damaged in and Offerings subject totradenwkl ol MTC. uiesw. • MONEY ORDERStransit wil be exchanged. change without notice. , I !141 by Metatechnolocies • C.0 .0 . Corporation. Int. 8110 

http:box)S25.95
http:eachbox)S21.SO
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Break Solution 

In reference to TRSDOS POKE 
(June 1981), defeat the Break key 
under TRSDOS 2.112.2/2.3, NEWDOS 21 
or ULTRADOS, I use the following line: 
POKE PEEK (17171) + PEEK (17172) 
·256 + 1, 0. To turn on: POKE PEEK 
(17171) + PEEK (17172) "256 + 1, 1 

Please note this does not work with 
NEWDOS 80, DOSPLUS nor UL TRA-1 1. 
These new systems have the ability to 
defeat the Break key via a system or 
library command. 

Vernon B. Hester 
42403 Old Bridge Road 

Canton, Ml 48188 

Data Inputs Wanted 

Would it be possible to complement 
a wonderful program ("The Software 
Broker," June 1981, p. 268) with a short 
explanat ion of how to prepare the data 
disks (mainly the stock price data and 
the index values)? 

I don't understand how you can do it 
from lines 300-380 on Program Listing 
1. The variable 09A will accept only 
numerical data-what happens to the 
name of the stock, tor example. 

In spite of the tremendous amount 
of space that you dedicated to this pro­
gram I think it would have been very 
nice to have a sample of data inputs at 
the end of the program. 

Harold E. Lange 
P. 0 . Box 450182 
Miami, FL 33145 

Disappearing Act? 

About a year ago I purchased a 
machine language program on cas­
sette tor my TRS-80, which was similar 
to the arcade or " Space War" game for 
Apple. Since that time I have searched 
for another copy as the tape worked 
twice, then would not load. In trying to 
track down the original supplier (I think 
the name was "creat ive software" or 

" creative games" or something 
similar) there was no phone number 
and returning the tape for replacement 
only resulted in a reply of " addressee 
unknown." I therefore assumed the 
company had gone out of business. 

If anyone can supply information 
concerning the demise of this com· 
pany, or of a new supplier, it would be 
greatly appreciated. 

Douglas C. McMillan 
105 Burlington Beach 
Valparaiso, IN 46383 

OM Error Fix 

I'm writing in regard to my letter 
published In July 1981 concerning the 
OM error I received on loading KBEEP· 
FIX. The response was outstanding; I 
would like to thank all those who wrote 
to me. It appears the answer is to JP to 
06CCH, rather than to 1A19. At least 
this gets rid of the dreaded OM error. 

Now I have a new question. Is there 
anyone who knows of an add-on disk 
controller unit other than the expansion 
interface. (I am mainly Interested in an 
already assembled, ready to plug in 
unit-not one that has to be assem­
bled or searching for parts as in the 
LNW board). I would like to hear from 
any one who knows of a unit. 

Bernard F. Gaffney Jr. 

524 Riley St. 


Lansing, Ml 48910 


POKEing Along 

In reference to your column, 80 Aid, 
(June 1981), about the various POKEs 
required to disable the Break key, I 
have done a bit (pardon the pun) of 
research and created a llst of POKEs 
for Level II and various DOSers, in· 
eluding TRSDOS versions 2.1 through 
2.3, Apparat's NEWDOS PLUS, and Ap· 
parat's NEWDOS 80. 

Robert Churc hill 
2390 California St. 
Saginaw, Ml 48601 

I RV Solution 

This Is in response to the letter of 
Rev. Richard W. Beebe (March 1981) re­
garding problems getting IRV to work 
with TRSDOS 2.3. I had similar prob­
lems with NEWDOS but found a way 
out. I tried t his solution with TRSDOS 
2.1 and it works. (Sorry, but with all the 
well-known problems of 2.1, I never 
bothered to upgrade to 2.3, settl ing in· 
stead for NEWDOS.) I figure if any­
thing, it will work with his TRSDOS 2.3. 

His best bet is to get IRV into RAM 
using TRSDOS command Load IRV, 
then invoking Debug and pressing the 
Break key to activate Debug; then get 
into IRV by entering the Debug com­
mand GAAAA. AAAA equals the exe­
cute process on page 5 of the IAV bro­
chure (e.g., for his 48K system it would 
be GFD36). 

lncidently, when IRV Is operational it 
does not work with Electric Pencil and 
will reboot the system when returning 
to DOS. It also disables the chain com­
mand of NEWDOS 80. If anybody has 
figured patches for these problems I 
would welcome them very much. I RV is 
a very powerful utility and I bet it has 
still many undiscovered uses. 

And speaking of Electric Penci l and 
the NEWDOS-80 chain command, a 
DOS command file can be made by 
Pencil, saved on disk as fllenamelPCL 
then activated by chain fi lename/PCL. 

Alan H. Hyde Jaimovich, MD 
440 West Foothill Blvd. 

Glendora, CA 91740 

Printing a Disk Directory 

I am looking for in formation on how 
to get a disk directory printed on a 
printer. I have a TRS-80 Model I, and I 
am using TRSDOS 2.3. It would be very 
helpful in organizing my d isks. I would 
appreciate any information. 

Michie/ van de Panne 
Box 13, Site 16, SS1 

Calgary, Alberta T2M 4N3 
Canada 
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MTC AIDS-Ill™ 
MODEL I ...S69.95 MODEL II ...$99.95 

Introducing the latest add1t1on to MTC 's family of data management systems. AIDS-I l l NO 
PROGRAMM ING. easy to use. COMPLETE PACKAGE including demonstration application. 
documentation and MAPS Ill (see below) 

• Up to 20 USER DEFI NED FIE LDS of either numeric· or character·type. 
• CHARACTER·type fields may be any length (total up to 254 characters). 
• NU MERIC·type l1elds leature automatic formatting. rounding. decimal alignment and 

validation 
• Full feature EDITING when adding or cha nging records. 

ENT ER FIELD (ca n't type 111 more characters than specif1edl 
BACKSPACE ldelete last cha racter typed) · RIG HT-JUSTIFY FIELD contents 
DE LEH FIF D conlcnts. · SKIP FIELD (to next or previous field) 
RESTO RE 1 IE_D contents . SKIP RECORD (to next or previous record). 

• SORTI NG of records 1s MACHINE CODE assisted. 
200 RECORDS (40 cha racters) in about 5 SE CONDS 
ANY COMBINATION of fields (including numerics) with each field in ascending or 
descendmg order 

• SELECTION of records for Loading. Updating. Deleting, Printing and Savmg is 
MACHINE CODE assisted. 

Specify up to 4 CRITERI A. each us•ng one of 6 RE LATIONAL COMPARISONS 
LOAD or SAVE selected records usmg MU LTI PLE FILES 
Example. ' Select records representing those people who live 1n the state of Col· 

orado. but not in the city of Denver . whose last names begin with " F" 
and whose incomes exceed $9000 00 

· Example Select records representing those sa les made to XYZ COMPANY that 
exceed $25.00. between lhe dates 03 15 and 04/ 10. 

MAPS·ll l (MTC AIDS PRINT SU BSYSTEM). included at no charge. has the following features 
• Full AIDS Ill SELECTIO N capabil1t1es 
• Prints user-specified fields DOWN THE PAG E. 
• Prmts user-specified f ields 1n titled. columnar REPORT FORMAT. automa tica lly 

generating column headings. pagmg and (optionally ) indentation. 
• Can create a single report from MULTIPLE FILES. 
• Prints user·def1ned formats for CUSTOM LABELS. custom forms. etc 

BELOW ARE TESTIMONIALS from owners of AIDS systems. These are absolutely authentic 
statements and are typical of the comments we receive 

" This program will do more for my business than all the other programs I 
have. combined." 

David Wareham Vice President (EDP). National Hospita l and Health Care Services Inc 

" We have 32 different Data Base Management packages for the TRS-80. AIDS-Ill is easily 
the best. It also makes it easier for us to step up to our Model II since the package is 
available for both computers." 

Jack Bil111sk1 . Pr esident . 80 Microcom puter Services 
" Your AIDS program is far and away the finest information management system that I've 

ever seen. I am currently using it to maintain a clear picture of the demographic data on all 
the kids in our residential treatment program and it is working for me superbly." 

Frank Boehm , Director. Front Door Res1dent1al Treatment Program 

MTC AIDS CALCULATION SUBSYSTEM-Ill '" 
MODEL I . . . $24.95 

MTC's most popular AIDS subsystem. Use 
for report generation involving basic 
manipulation of numeric data. Features are: 
• User-specified page title 
• Columnar Headings 
• Optional Indentation 
• Use for accounting. 	inventory. financial 

and other numeric-based information 
systems. 

1 

TRS·80 os a lradomark ol the 
Radio Shack Oovosion ol Tandy 

Corpo<ation. DATALIFE os a 
tradomark of VERBA TIM PLAIN 

JANE . AIOS·I, AIOS·lll. CALCS·lll. 
CALCS·IV, MERGE·lll aro 

lrademarks ot MTC 
1981 by Metattthnologios 

Corporation. Inc 

MODEL II ...$39.95 
• Columnar 	 subtotals generated when 

there is a change in a user·specified 
column. 

• User·specified Columnar Totals 
• Columnar 	 values computed using con· 

stants and/or column values 
• Balance forward calculations (Ex: Gross 

sales equals previous gross sales + sale 
amount + sales tax). 

Compare AIDS-111 " /CALCS-lll ' " with any other data management package under $100! 

CALCS-111 '" REQUIRES THE PURCHASE OF AIDS·lll '" 

MOST ORDERS 

SHIPPED WITHIN 


ONE BUSINESS DAY 


Products damaged in 

transit will be exchanged. 


PRICES IN EFFECT 

October 1. 1981 THRU 


October 31 . 1981, 

Prices. Specifications. 


and Offerings subject to 

change without notice. 
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AIDS OWNERS! 

WE HAVE WHAT 

YOU'VE BEEN 

WAITING IV••• 


MTC CALCS·IV™, that is. 
• More Computations 
• Save Report Formats on Disk 
• Faster, and more! 

MTC CALCS·IV™ . .... ... ... $39.95 
For Model II. .... . . ..... . ... $59.95 

MTC AIDS MERGE-Ill™ 
This subsystem will combine up to 14 AIDS· 
created data files into a single, large file. An op­
tional purge capability removes duplicate entries 
while performing the merge operation (can even 
be used to eliminate duplicates in a single file). 
Machine·code assisted for high·speed perfor· 
mance. MERGE· l llTM properly handles files sor ted 
by any combination of fields. including numerics. 
with each field in ascending or descending order 

MTC AIDS MERGE·lll™. . . . . .. . ... $19.95 
For Model II . . . . . . .... .. . . . . . .... $29.95 

THE COMPLETE 

MTC AIDS-Ill™ 
PACKAGE 

Includes MTC AIDS-I ll™ 

CALCS-111™ and MERGE-Ill™ 


A comprehensive system 
at a competitive price! 

MODELl&lll .......... $99.95 

MODEL II ........... . $149.95 


Add $25 for CALCS-IV™ 


WE ACCEPT 
• 	VISA 
• MASTER CHARGE 
• CHECKS 
• MO NEY ORDERS 
• C O.D 

•Add S3.00 for shipping 
& handling 

• S3.00 EXTRA for C.O.D. 
• Ohio residents add 5' 23 

sales tax. 
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One glaring incidence is in " UPDATE/ 

OTA". line 1420 which reads: For P39 = 1 
TOSO. 

This error occurs several times. I am 
sure that something else was meant. but 
what? 

Another is in " STOCK/ANA," lines 170 
to 180: 170 SP = ((P(A) - PZ)[2 +SP. 11 
should probably be: SP = ((P(A) - PZ) 
(2 +SP). Ditto for line 190. 

In the program named "BREADTH/ 
MKT" there is a mistake in the establish­
ment of the value of L I think that the 
problem is in lines 360-380, but not know­
ing what the author meant I'm not sure. 

Also trading volume as written pro­
duces nothing but a series of #'s and + 's 
on the prin1er. 

I am sure that there are other mistakes, 
but I have to get past these first. I sure do 
wish that these programs were tested 
before being published. It sure would save 
a lot of aggravation. 

Also in the program " Real Rule of 78s" 
the Stop statement should not be in the 
program if it is to continue. 

Richard Eidmann 
Philadelphia, PA 

Bad Listings 

With the renumbering utilities around, 
why can't you clean up the listings you 
publish? S. Hunter's "Sans Disks" (Apr il 
1981, p. 186) is a case in point. 

Robert McDaniel 
Clifton, NJ 

Your point is well taken. However, re­
numbering programs may involve re-writ· 
ing a whole manuscript so that references 
to the program still make sense. It's really 
up to program authors to submit their pro­
grams to the magazine in as tidy a form as 
possible.-the Editors. 

Computers for the Needy 

Santuary, Inc. is a non-prof it. non­
sectarian organizat ion which aids young­
sters who have special problems. They are 
placed in the home for guidance and 
counseling. The home is staffed by pro­
fessionals dedicated to assist ing young 
adults. The school is a public institution 
which is operated on what litt le federal 
funds are available and on private dona­
tions. Needless to say, the funds are not 
sufficient to sustain the children's needs. 

I am not af fi liated with the school ; how­
ever, I know its director, Sister Albina Guil­
lory, M.S.C. She has told me of their lack 

of educat ions equipment, personnel and 
operating funds. She has worked actively 
just to keep the home open. Its over-ex­
tended facili ties are in need of annexa­
tion. She says that the demands on the 
school far exceed its capabilities. 

I suggested to her that I would write a 
number of microcomputing magazines for 
assistance from its readers. You already 
know the capabilities of computers in ed­
ucation. I know that you can see the add­
ed advantages of CAI to special students 
who need that added patience and en­
couragement that few teachers are able 
to devote to their students on an indivi­
dual basis. 

If your readers would be able to help 
these youngsters in any way, I know that 
Sister Albina would be more than grateful 
to them. Please remind the readers that 
their donations are tax deductible and 
that the rewards of sa tisfaction from as­
sist ing these kids are well worth their ef­
forts. 

For those of you who would wish to 
send contributions of hardware, software, 
firmware or other assistance, please mail 
it to: 

Santuary, Inc. 
1120 Fair St 
Eunice. LA 70535 
1·3 16-546-055 1 

Thank you for your consideration in this 
matter. 

Roger C. Bull 
Gretna, LA 

Say What? 

I have a few comments on " Regression 
and Correlat ion" by C. Brian Honess (July 
1981). 

When you fit a set of points (X,Y) to a 
polynomial model (i.e. Y1 = Eb, - x; +a), it 
is normally cal led "polynomial regression" 
and is distinct from nonl inear regression. 
In the latter, the nonlineari ty refers to the 
relationships among the fitting param­
eters, not the linearity of the model itself. 
Thus, any function of the form Y' = Et;(X)b1 

+ a is linear in the fitting parameters (a 
and b,). A nonlinear model that is nonli­
near in the parameters is any function 
that cannot be formulated in this manner. 
For example, Y = b1e- xt>2 is nonlinear in 
the parameters. Note, however, that th is 
particu lar funct ion can be made linear 
through the use of a logarithmic trans­
fo rma tion, e.g.: log Y = log(b1e - •b2) = 
log(b,) - b,log(x). 

Also, the method used to extract deter­
minates is archaic. A much better method 
is to use Gauss-Jordan eliminat ion to im­
plement an upper triangular matrix trans­

formation . This method is simpler, faster 
and easy to program. It also al lows expan· 
sion to any size square matrix without 
rewriting the program, whereas the algor­
ithm presented here is size dependent. 

I am glad to see that your fine publica­
tion includes an occasional article that 
deals with mathematics. I hope this trend 
continues. 

Bruce Douglass 
Dept. of Physiology 

University of South Dakota 
Vermillion, SD 

Subscript Reconsidered 

Thank you very much for reviewing our 
Subedit/Subscript Word Processing soft­
ware in the June issue. We appreciate the 
coverage and the encouragement you've 
given us. but regret that some of the inac­
curacies and omissions in the article mis­
led many of your readers and cost us a 
number of sales. We know this was inad­
vertan t, and to mend some o f the damage. 
we would like an opportunity to offer 
some clarification and updated informa­
tion. 

You indicated that Subedit /Subscript is 
written in Basic. However, Basic com­
prises less than 50 percent of that pack­
age (and only about a th ird of it s succes­
sor, Newscript). The text formatting rou­
tines and the keyboard interlace (Mininit) 
are in machine language. As a result , the 
system can keep up with any typ ist (2500 
wpm, wh ich is faster than the TRS-80 nor­
mally runs), and drive a 100 CPS prin ter at 
full speed most of the time. We used Basic 
for f ile 110, storage management and 
printer tailoring; and machine language 
for speed. The combination is ideal: it 
makes it easy for us to distribute correc­
tions, and easy for our customers to tailor 
Subscript to unusual needs. Given these 
speeds, there is li ttle reason to convert the 
rest of the package to machine language. 
Since we encourage our customers to 
make backups, we saw no need to use ma­
chine language just to protect the code. 

Of course, the orig inal claim to fame of 
Subscript is its support for the Line Printer 
IV (Centronics 737): Subscript automat i­
cal ly performs right-just if ication of pro­
portional font, allows inter-mixing of dou­
ble-and sing le-width characters, performs 
underlin ing and does sub-scripts and su­
per-scripts. It was the first TRS-80 Word 
Processor to offer these features. but the 
review article unfo rtunate ly d idn't men­
tion any of this support. We do thank you 
for describing how thoroughly we support 

Contmued on page 16 
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Let your TRS-aow Teach You 

ASSEMBLY 

LANGUAGE 


REMSOFT's unique package, " INTRODUCTION 
TO TRS·80' ASSEMBLY PROGRAMMING" in· 
eludes ten 45·minute lessons on audio cassettes, a 
display program for each lesson providing illustra· 
t ion & reinforcement. and a text book on TRS-80' 
Assembly Language Programming. Includes use· 
lul routines to access keyboard . video, printer and 
ROM. Requires 16K · Level II. Model I. 

REMASSEM·l .. . . .... ... .... $69.95 


FOR DISK SYSTEMS ......... $74.95 


Let Your TRS-801
M Teach You 

ASSEMBLY LANGUAGE 
DISK 1/0 TECHNIQUES 

REMSOFT does it again! REMDISK·l is a concise, 
capsulated supplement to REMASSEM· l. Package 
consists of two 45·minute leuons on audio casset· 
tes, and display programs providing illustration 
and reinlorcement. Provides specific track and 
sector 110 techniques. and sequential and random 
file access methods and routines. 

REMDISK-1 .. . ... . . . .... . . .. $29.95 

MICROPARAPHERNALIA 
DISKETTES (box of ten) 


5 \4" PLAIN JANETM . ... .... ... $21.95 

5 '1. " PLAIN JANE™ ~r;olr! .. .. . $25.95 


5 Y4 ' DATALIFE™ MD 525·01 .. $26.95 

8" DATALIFE™ FD34·8000 .... $43.95 


NEWDOS by APPARAT 
NEWDOS/80byAppara t . . ... $139.95 
NEWDOSUPGRADE . ... .. CALL 
NEWDOS + with ALL UTILITIES 

35-track . . . .. . ... ... . .... $69.95 
40-track .. . .......... ... . $79.95 

BOOKS 
TRS·80™ DISK 

AND OTHER MYSTERIES . . $19.95 
MICROSOFfTM BASIC DECODED $29.95 
1001 THINGS TO DO WITH YOUR 

PERSONAL COMPUTER .... S 7 .95 

IRS 80 os • tr adem ark ol the 
Rdd10 Shack 0 1v1s1on o f T an ti y 
Corpor • t ion OATALIFE is a 

t rademark ol VERBATIM PLAIN 
JANE AIDS I , AIDS 111, CALCS Ill 

CALCS·IV MERGE ti! •re 
trademark• ol MTC 

1981 by Metatechnolog1es 
Corporat Mln , Inc 

NEWDOS/80 Version 2.0 
SPECIAL 

INTRODUCTORY$13995 
PRICE 

Apparat's long·awaited successor to NEWDOS + is here! This is not an enhanced ver· 
sion of NEWDOS, but a completely new product. Simplified DOS commands can be in· 
stantly executed from BASIC. even within a program, without disturbing the resident 
code. System options, such as password protection, number and type of disk drives, 
BREAK key enable/disable and lowercase modification recognition , can be quickly and 
easily changed. Five new random-access file types allow record lengths of up to 4096 
bytes. and no FIELDing! A powerful CHAIN facility allows keyboard INPUTs to be read 
from a disk file. An improved RENUMBER facil ity permits groups of statements to be 
relocated within program code. Diskettes may even be designated as RUN-ONLY! 
Features all NEWDOS + utilities (SUPERZAP 3.0. etc.) and much more! One MTC 
technical staff member said having NEWDOS/80 is " better than sex" (you'll have to 
judge for yourself !). 

MODEL Ill VERSION 
Has all the features of the Model I version plus enhancements. Allows any mix of 
single· or dual·slded 40· or 80-track disk drives. Most BASIC and many machine 
code programs written for the Model I will run without modification. Includes a 
utility for converting Model I single density to Model Ill double density. 

N EWDOS/80 #SPECIAL # . . . .. .. ...... .. . .. . ...... .. . ... .. ...... $ 139.95 


CALL REGARDING OUR UPGRADE PRICING 

Michael Shrayer's 

ELECTRIC PENCIL 

VERSION II 


for 

Model I and Model Ill 


An expanded version of the critically ac· 
cla imed original word processing system! 
Includes all features of Version I plus many 
new extensions. Runs under most d isk 
operating systems, has improved video 
text handling, loads any ASCII fi le for 
editing (including BASIC files). single sheet 
mode for print ing on letterhead and more' 
Simple to use. features 2-key commands. 
An incredible package at an incredible 
price' 

SPECIFY MODEL I OR Ill 
Disk Version . .... .... .... ...... $79.95 
Tape Version ... . . ........ .... . . $69.95 

MOST ORDERS 

SHIPPED WITHIN 


ONE BUSINESS DAY 


Products damaged in 

transit will be exchanged. 


CALL FOR AVAILABILITY 

PRICES IN EFFECT 

October 1, 1981 THRU 


October 31 . 1981. 

Prices, Specifications. 


and Offerings subject to 

change without notice. 


8110 

Complete for Model I with all utilities 
Plus exclusive MTC QUE card! 

NEWDOS+ 

$6995 

by Appar~t 
Inc l udes REF. RENUM . SUPER ZAP , 
EDITOR/ASSEM.. DISASSEM.. DIRCHECK, and 
more! This is the original NEWDOS with all of 
Apparat's utility programs. Includes exclusive 
MTC QUE (Quick User Education) card. 

40·Track Version ....... .. ...... . . . .. . 579.95 


MTC QUE Card only . .. . . . ... . . ...... $ 1.50 

WE ACCEPT 
• VISA 
• MASTER CHARGE 
• CHECKS 
• MONEY ORDERS 
• C O D 

•Add S3.00 for shipping 
& handling 

• S3 00 EXTRA for C.O.D. 
•Ohio reSldents add 6V1 % 

sales tax. 
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the MX-80, and wish to mention we also been creative enough to put the Shell­ Retrieval 

support the Diablo 1620, Selectric and oth­ Metzner sort in For .. . Next loop form, but L-11-(RETREV) 4380 4B8C 4380 

er similar printers. We also were the first this routine took me a few short minutes 
Sort L·ll - (SORT) 
Checkers 80- (CKRS80) 

4380 
5000 

46DE 
7700 

4380 
5000 

company to offer and deliver disk-based to pu t together from the standard Shell Program Conversoon-(CONV) 4AF6 4F07 4AF6 
word processing for the TRS-80 Model Ill. sort flow chart. Oat• Conversoon-(DCON V) 4JOO 4525 4300 

The review did ident ify a characteristic 
o f Subedit that some people found annoy­

Steven Graham 
Forest Hills, NY 

Mlcromusic-(MUSIC) 4JOO 
Renumbering Program-(RENUM) 7C4C 
Term-(TERM) 5000 

4970 
7FC6 
50BF 

4JOO 
7C4C 
5000 

ing: the need to hit Enter after every 255 Pyram10-(PYRMD) 4JOO 7FFE 4JOO 
characters. I'm one of those people. and Haunted House­ (HAUNT) 42E9 4FFF 42E9 

as the author, was in a posit ion to do 
something about it ! The result was New­

Memory Lapse Scnpslt Cassette- (SCRIPS) 
Upper & Lower Case Driver 

Basic­ (ULCBAS) 

4300 

6COO 

69C5 

7015 

4JOO 

6COO 
script. wi th a full-screen editor modelled 
after IBM'S Edgar and SPF, and which 
takes advantage of the unique abil ities o f 
the TRS-80. By coincidence, our firs t ad 
for Newscript was run In the same issue 
as your review article. I'm not sure if the ad 
overcame the effects of the art icle or was 

I have reached the point of pure sick­
ness at Radio Shack. They try to get you to 
buy their software and hardware, but 
when you upgrade to disk and go to trans­
fer the programs you have such as Pyra­
mid, Invasion Force, and Eliza to disk they 

Oosk-(ULCOVR) 7000 73FF 7000 

Bill Walters 
Consumer Information Manager 

Tandy/Radio Shack 
Fort Worth, TX 

discredited by it . .. I only wish you had tell you you need the memory addresses, OP Code Change 
looked at your own advertising before run­ and even when you need to relocate them 

ning the artic le, or called us to verify its 
accuracy. 

Newscript has _all 50 of the formatting 
features of Subscript , plus some new 
ones. However, most of its enhancements 
are in the text entry and revision areas 
(Edit ing). The Mininit keyboard interface is 
built-in. The Full-Screen editor (written in 
machine language) scrolls, has a Whoops 
command, opens windows, moves words 
to the next line of the screen, al lows the 
cursor to be placed anyplace on the 

Radio Shack doesn't lift a f inger to help 
you. 

We trusted Radio Shack with our hard­
earned money for their computer, and 
they slapped us in the face with the used 
car salesman " Trust me" routine. It's time 
to remind Radio Shack that we are paying 
for their goods, and without us they'd 
crumble. 

Robert Rose 
Oakland Park, FL 

After reading Brian Cameron's article 
" Undocumented Instruct ions" (July 1981), 
I began looking through op code tables 
out of curiosity to verify some of the 
codes. They are Indeed undocumented. 
After further researching , I found that Mr. 
Cameron's tit le of ' DUPINC' for the In· 
st ruction to multiply by two and increment 
is actually 'SLL' (Shift Left, Logical). The 
other op codes he names appear correct. 

Just for the record, I'm 16 years old. 

screen, and permits insertion, deletion P. Griffith 

and overlaying of data directly at the cur­
sor position. With its standard typeahead Just What He Needed 

Tampa, FL 

feature, Newscript can accept over 750 
keystrokes per second (that's 7500 words Mr. Rose's complaint Is a valid one; I'm 

Reversing Graphics 
per minute, wh ich is probably fast enough sorry we haven 't taken care of this one 
for most of us) wi thout ever losing a key­ sooner. Regarding your art ic le on graphics 
stroke even at the end of a line. I mention Here's a list of the necessary addresses: codes ("Unlocking the Graphics Code," 
all this mostly to lay to rest any notions June 1981), there is third application. 
some people may have about the slow­ Through a litt le math, a graphics pattern 
ness of Basic or the TRS­80: properly pro­ can be reversed-exchange black for 
grammed, (as we have done), it 's as fast Start Eno Enlry 

white and vice versa. To see how this 
as a small mainframe computer! 

Chuck Tesler 

Micromov1e-(MOVIEI 
Eliza-(ELIZA) 
Talk ing Ellza-(ELIZA) 

4JOO 
5000 
4600 

4CFF 
7800 
7COO 

4300 
5000 
4600 

works (Model I and Model 111 ), type in the 
following: 

Prosoft Microchess- (CHESS) cannot load on 

North Hollywood, CA disk, special loaO· 
Ing format. 

10 CLS: for X= 12810 191: PRINT@ o,K;: POKE 15365. 
x 20 POKE 15370, 191 -(PEEK(15365) - 128): FORY • 1 

Micromerquee- (MARO) 4AOO 4FFF 4000 
10 300: NEXTY,X. 

Invasion Force-\INVADE) 5000 7100 5000Shell Sort Looped 
42EA Flying Saucer-(SAUCER) 42EA 4FFA 

Editor Assembler-(EOTASM) 4JOO 5040 468A The contents of 15365 are reversed and 
TBUG L = 111- (TBUG) 4380 4824 43AO POKEd to 15370. To reverse all graphics
ln-Mem0<y 

on the screen, use the subroutine: 10000 lnitiahzatlon 
L·ll - (INITl..Z) 4380 478C 4380 Continued on page 20 

1000 .. ' .... SHELL-METZNER SORT SUBROUTINE .. • • • • · 
AS( )-- THE LIST TO BE SORTED 
NE---THE NUMBER OF ELEMENTS IN THE LIST 

1010 M = NE 
1020 M =INT(Ml2):1F M • O THEN RETURN 
1030 FOR I = 1 TOM : FOR J = I TO NE- M;1 - M STEP M : FORK = J + M TO NE - M + 1 STEP M 
1040 IF AS(J)>AS(K) THEN TS= AS(J):AS(J)=AS(K):AS(K) = TS 
1050 NEXT K,J,l:GOTO 1020 

Program Listing 

It is said that each type of sort has its 
advantages and disadvantages. The Bub­
ble sort is the slowest, however it takes 
the least amount of programming effort 
and space. The Shel l-Metzner sort is one 
of the fastest and most pract ical sorts to 
use, but it takes a lot of program space. 

I personally have found the Shell sort to 
be the best. I see no reason why it must 
take up so much space. In every book or 
magazine where I have seen a Shell sort 
listed, it is always in a longhand program 
style. I don't understand why no one has 
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~ DATA RESOURCES ~ 

QUALITY SOFTWARE FOR YOUR TRS-80®DISK SYSTEM 


TO ORDER CALL TOLL FREE 800·525·7958 


BIONIC BASIC 
The BIONIC BASIC routines implement a numbero f 

usefu l commands and functions that are not avai lable 

in regular BAS IC. BIONIC BASIC appends these 

routines to the BASIC/CMD file so that they load 

automatically every time Disk BASIC is entered. The 

BIONIC BASIC modu les will not require reserved 

memory, they are resident in memory whenever Disk 

BASIC is being used. 


RESTORE data statements for reuse indivdually 

MOVE a block of data in memory from place to place 

SHIFT a string to all upper or lower case 

FLASH wi ll turn a flashing cursor ON or OFF 

REPEAT function of the keyboard ON or OFF 

LOAD a BASIC program without los ing vari ables. 

GOSUB statements execute at computed lines. 

SEARCH a program for occurrences of a string. 

LINES of a program can be moved to new locations. 

COMPRESS spaces. re marks from a program. 

SORT any array in ascending or descending order. 

REDIMens ion any array of l ist of arrays. 

LOOKUP occurrences w ith in arrays of special data. 

STARTER PACKAGE ......................$49.95 

COMPLETE BIONIC BASIC ..............$74.95 


MTC AIDS - 111 
The best of Meta Technologies fami ly of data man· 
agement systems. This easy to use system allows 
even a novice TRS·80 user to create data fi les 
custom configured for many applications, from lists 
for ma iling and ca taloging to financial reporting and 
time scheduling. Easy to customize without pro· 
g rammrng, it is complete with features for add ing, 
de leting . sorting, updating and printi ng. The fl exibil· 
ity w il l make it one of your most usefu l software 
purc hases.Included FREE is the MTC Aid s Print Sub­
system (MAPS). a powerful report generator. 

MODEL I .. ...... ...... . . ............ .. ... . $69.95 

MODEL 11 .... . ... .. . ... .... ......... . ..... . $99.95 


UNITERM/80 
By Pete Roberts 

This is the state of the art in commun1cat1onssoftwa re. 
It configures itself for ei ther Model I or Model I ll and 
can be used w rth any standard modern . both RS 232 
and Bus· Decoding. Especially designed to use the 
extended com mands 1n N EWDOS/80, but ful ly com· 
patible w ith al l ma1or DOS systems. Features ful ly 
table d riven co nfiguration tha t can be eas il y custom· 
ized for any commun1cat1ons need. 

Fo r Model I and Ill. .. . .... ... .. ..... .. . ... $89 .00 


MODEL I DOUBLE DENSITY PACKAGE 
NEWDOS/ 80 Version 2.0 and the LNDOUBLER 

Everything you need to convert your TRS·80 Model I 
to run double density. Complete with software. hard· 
wa re , and instruct io ns. - instal ls in minutes w ith NO 
SOLDERING, WIRING OR CUTTING ... $229.95 
LNDOUBLER Alone .......... . .......... $149.95 

NEWDOS/ 80 version 2.0 alone. .. ..... . s14g_oo 


MTC MERGE - 111 
Combines up to 14 AIDS data tiles into a single file 
Duplicates may optional ly be purged, and sorted 
order of records is maintained. Machine code for 
speed makes this useful if large data files are to be 
c reated from smaller ones. 
Model I ................. . .. . .. .. ..... . ..... $19.95 
Model II ................. .. ... .. . . ..... ... . $29.95 

MTC CALCS 111 
Handles numeric calcu lation of data contained in 
AIDS files. Ideal for reports on financ ial applicatio ns 
Data from more than one file may be analyzed 
Model I ......... .... ... . ......... .......... $24.95 
Model II ................................... $Jg,95 

SEE TH [ RE VI E W IN A UGUST 80 MICROCOMPlJTINC~ 

DATA RESOURCES SPECIAL· AIDS - 111 SUPER SYSTEM 

AIDS - Ill+ CALCS - Ill + MERGE - 111 


SAVE•• buy a ll three at one low price 

Model I. ............ .. . ... . .. .. $99.95 Model II ........................$149.95 


DISKETTES 


Soft -Sectored 5'1•" 40 Trac k Double density 

Replacement GUARANTEED for 1 year 


We will replace at no charge ANY d 1sk~tt e returned to us 


VERBATIM DATA LIFE . .... . ... .. ... ... ..... . ......... .. . . ... . ... $26.95 

GENERIC in a plastic box of 1 O . . .. .... .. ........ . .. .. . ..... .. ... $22.95 

GENERIC box of 100 .. . . .. . .. .. ...... . . .. ........ .. ... . ...... .. . $200.00
= 

Cornputer p1oress1onals n ave h.Y•g know n ! ht• rn 
oo rt ance 0 1 rPqu a r usf' of rl1agnosr1r sotlwar t.. · ri 

ve rifying the n i eqri ty o f corn pult'' h .:udwar l' T~r 

TRS AO is n o P .11. \ t'D!10n ~wod d 1.ign osl1f'S ? t' d m ll-..' 

1n any 51l l1a t 1on w h t" t (' v.1:u ah t" d J l t• hit-!~ ,, ,, 1n ,1 n 

/ ;) ir1e d Tnf' MICRO CLI N IC 01! 1 · 1 ~ tw o pr oq 1a1ns " " 

, q ned to t ho rOl· ~lh 'y 1..~ hec~ o u r thP tw o m os 1 tro,1h i' 

prnne sectio ns ot l h f' I RS 80 l h t .. disk svste rn won 

: ro lcr and a n v f> S1 ttnd tne m e m o 1)' dt 1..iys 

FLOPPY DISK DIAGNOSTIC 
is the most complete diag nos tic prograrn 
ava i lab le tor t he TRS-80 d isk system. and 
could be the most important porgram " ' your 
software I tirary 1 his proqram o•ov1des a pos 
1t1ve means tor t horoughly checking out the 
d isk con tro ller circuit s ;inc disk drives In 
c uded is a tes t o t the accu rJcy of the d rive 
mo to r speed. illlow 1ng acl1 ustrnent From on(' 
to fm, r drives can be test ed .:i t t t1e same ll'ne 
JS. ·lO. and JO tr ack s. single o r dou ble , 
aensrty with t he LNDOUBLER or PERCO,. 
DOUBLER. 

MEMORY DIAGNOSTIC IS 

broken down into two bas.c test s. th e con 
vention;i l w ri te/read tes t and th e M ! Worm 
test. Tne WRITE/ READ TEST por tio n of t he 
d1agnost1c perfo rm s a comprehensive check 
on the ab i lity of each me mory locat ion to st o re 
,rnd ret ain dat a The M· 1 WORM TEST 1s the 
most c ri t ica l 1n regard to memory tirning and 
-worm s" it s way through memory 

BOTH PROGRAMS 
MODEL I . . . . s24_g5 
MODEL Ill . ... ... . . ... . . . . s2g_g5 

MICRO ACCOUNTING SYSTEM 
Th is is the finest accounting syst em ava il· 
able fo r your TRS·80. Ideal for sma ll business. 
thi s Integrated Genera l Ledge r, Accounts 
Receiveable. Payable System inc ludes a 
Checkbook manager. 
We offer som ethi ng no other genera l 
business package can give you· a money 
back guarantee. If you are n ot totally 
satisfied return the package within 60 
days and rece ive a lull refund . Write fo r 
sample report s and ful l descript io ns. 
MAS/80 complet e . ... . ... . ... . . $489.00 


FLIPSORT 


The DISKETIE FILE BOX 

th at sto res more than 50 d iskettes 


dust !ree and protec ted 

51/4'. . . . . .. .. ... . ..... ... .. s1g_95 8 '. ....... . . . . . ..... .. .. . $24.g5 


purchase a 5 114'' FLIPSOAT with 50 GENERIC disks 

SPECIAL DISCOUNT PRICE . ..... .. ....................... . ..... $119.95 


MASTERCARD 
AND VISA 
WELCOME 

We a lso accept 

• COD • CHECKS 

• MONEY ORDERS 

A L L SOFTWARE SUPPLIED ON DISKETTE. 

ORDERS IN U .S .A. SH IPPED U.PS FREE. 

Colo ra d o res idents add 6 112% sales t a x. 

ATTN : DEALERS· W e o ff e r a ttrac tive p r ic ing a nd t e rms t o s mall 
c omputer retailers . Write for information o n o u r d eale r pro gra m and 

discounts 1n small q uant1t1 es. 

Data Resources Corporatio "------------::-:-"'""'"'.:""'.'.'.'""".'.':':-.:----------t 
Business & Professional Center 1981 DATA RESOURCES CORP 
8000 East Quincy Ave ...-540 TRS·80' IS A TRADEMARK OF TANDY COR P. 
Denver. Colorado 8023 7 (303) 773·6665 p,,ces n effect Oc: t 1 1981 to Oct 30. 1981 ana suo1ec1 10 changes 

AIDS 111' CALCS Il l.' MERGE 111." ARE TRADEMARKS OF METATECHNOLOGrES 

.,,.see Lrst of Aavert1sers on page 386 80 Microcomputing, October 1981 • 17 



80 MICROCOMPUTING 

ANNOUNCES... 


. . . and saves you hours of typing and aggravation. 

LOAD-80 is a monthly dump of the major program listings in 80 Microcomputing on cassette. 
Publisher Wayne Green tells you more . .. 

"Frankly, after hundreds of hours of 
frustration, I seldom even try to keyboard a 
published program. Even if the magazine 
manages to get the program typeset correctly 
(which seems rare), I inevitably screw it up 
when I keyboard it. Who needs the aggrava­
tion? 

'"This is why I've started a new series of 
cassettes called Load 80. Each cassette will 
have program dumps of the listings in an 
issue of 80 Microcomputing. These listings 
are direct from the authors and tested by the 
80 staff. All but the very short program 
listings will be on these Load 80 cassettes. 
Thus you will be able to save hours of input­
ting programs and even more of debugging 
your keyboarding errors. 

·'Though the authors of these programs 
will share the royalties from the sale of the 
cassettes, this will not preclude the better 
programs from being issued separately by In­
stant Software (with royalties) with full 
documentation and associated hoopla. The 
documentation for the Load 80 programs 
will be entirely in 80 Microcomputing. 

..I originally was holding out for "Trash 
Dump" as a name for the cassettes, but cooler 
heads prevailed. If there turns out to be 
enough interest in Load 80, we'll set up a 
monthly subscription arrangement. " 

Wayne Green, Publisher 

The Load·80 cassene is simply the program 1is1ings that appear in the articles 1n 80 Microcomputmg. It was created to save 
you the time involved in typing in the listings yourself. Successful loading of the programs depends on reading the documen· 
talion In the art icles. If you have your current magazine al hand when you load the cassette, you should have no d1tticu1ty. If 
you still have problems. please return the tape lor a replacement. 

,---- ------------------ I
! 0 Yes ... send my LOAD 80 Cassette for only $9.95 I 
I 0 Check Enclosed Bi ll my 0 AE 0 MC 0 VISA I

Send in the attached card and you will I NAME ___ ______ _ _______ _____ ~ I
receive the cassette for the major pro­

I grams in this issue. If the card is gone, I ADDRESS 

photocopy the coupon . II I
CITY _________ STATE _ _ __ ZIP ___ ______ 

I 
Acid $/ .00 I""' NUS.tie for 11mtage and handling. 

I CARD# ---------------~EXPIRE DATE.___ _ I 
Pk1v notC' t htrt 1s no ..-uran1y C'•Pfcued or unpl~ 1Ni1 thl) Plotflm 
i~ 1oin1 10 do anyth1nc Ol~r chan ~\C' you ryptn.a. I SIGNATU RE I 

~;:;;;;;;;:;:;;;::;~::;;;:::======:=;;:==~ I I 
Please ollow 4-<I ·-'"' dellve<yeo Mlcrocomputtng P1ne str- t Petert>orougn NH 0 3'59 J1AB8 

I Attn, Debro l. Boudrleou I 
L-----------------------~ 
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f0DEBUg 
Broker Botches 

I have found an error In one of the 
listings contained in my art icle "The 
Software Broker" which appeared in 
the June 1981 issue of 80 Microcom· 
puting. In the 'MOVING/AVE' program 
(Listing 4), line 200 now reads: 200 
A = Q + 1. Th is should be changed to: 
200 a = a + 1 :AV = o. 

I am sorry If this has created a prob­
lem for any of your readers. 

John Harper 
Rte. #1 Box 252 

Lawrenceburg, IN 47025 

Hi· Res Help 

The April 1981 issue of 80 Microcom· 
puling had one error in the " High 
Resolution Video Interface" article. 
The headlines should have read 192 by 
96, not 192 by 26. Also, the schemat ic 
shows a 5257 or 4041 as the memory 
chips. The 4041 is getting difficult to 
find so use the TMS-4044, MM-5257 or 
INTEL 2147. 

Several recurrent questions have 
come up that I would like to take the 
opportunity to answer. The size of the 
HR-1 board is 3 by 7 and 7/8 inches. 
Second, the size of the smallest dot is 
equivalent to the size of the period on 
the TRS­80 CRT and 18,432 of them can 
be defined anywhere on the screen. 
The normal TRS-80 graphics can de­
fine only 6144 individual dots. 

Third, Is the complete (assembled) 
unit available? At this time, only the 
circuit board is available. However, 
there is a company in Augusta, GA, 
Cardin and Associates, that is consid· 
ering supply ing kits and fu lly assem­
bled boards. Jud icious buying should 
allow you to gather all the parts (in­
cluding circuit board) for $75 to $80. 
The six memory chips are the most ex­
pensive items. Some distributors want 
up to $16 each for these ICs, but they 
are available for less than $5 each f rom 
Continued on page 22 

Dlrprog Update 

In the August 1981 issue of 80 Microcomputlng, we published an article 
called Dirprog by Jack Egbert. Unfortunately, we ran an older version of the 
program. The program list ing here is the updated (better) vers ion of Dir· 
prog. We hope t his eliminates any confusion publishing the older version 
may have caused: 

1 0 D!RPROG 
lS ••••••••••••••••••••••• 
20 A PROGRA M 1"0 MA!NT-'IN -' DISK DIRECTORY INDEX FILE 
30 
48 VERIFY GSF48/0RJ 15 l~ M£HORY, INITIALIZE IT 
S I lF PEEK{•HFESS J <>2B!> Ok f1££J< \i!IFF'Ad ) <)26 CLS: PRINTfl92, 

" • " CSP4 8/0BJ NO':' LOADED • • 

l.01.0 CSF4 8/011J --­ AND THEN DIRPROC" : PRI NT@98 D,: END 
60 DEPL:!:iR-,HfEBS:CLEA.R:POKE -1,9 
7 1:1 AS·· ·:nNS···:lS···:sws­·· :TIS···:TPS···:wF•e I WRITE FLAC•WF 
89 CLEAR l6&88:DIM PNS(9S2) ,DNS ( 9S2) 
91 DEF INT .J , X :xx- e 
188 CLS :PRINT@lS6," MEN U": PRJNT 
118 PRlN':', " < R > -­ READ FIL£ FR°" DI SK" 
120 PR! NT, " < W > -- WR! TE INDEX PILE TO DI SK" 
130 PRI NT ," < A > ADD TO Pl!.E" 
14e PRI NT, • < D DE LET~:· 
158 PRINT •• , s - ­ SORT ~ND OPTIONALLY PRINT-OUT ru..E · 
160 PRIN'l,•< f -­ FINO A PROGR.AK • 
170 PRINl' , • < L > - - LIST BY OiSK IDENTIFIER• 
188 PRlNT ,• < V > -­ VIEW A DISK ' S DIREC&'ORY • 
199 PRINT ,•<£> - ­ £XZT THE PROGRAK SAVING INDEX• 
218 PRINT:PRINT "JNPLT YO\;R SELECTION ••• • ":COSUB 1618 
219 IF 11$•"R" COSUB 93e:COTO 188 
228 IF -'S• "W" COSUB 830:CO':"O 100 
238 IF AS<"A" GOSUB 351:GOTO 108 
240 IF AS•"D" COSUB 588:C01'0 100 
250 IF -'S•"S" COSCO l0S8:GOTO 189 
260 IF AS• " f" GOSUB 670:GOTO 100 
270 IF AS• " L" COSUD l320:GOTO 1 00 
280 lF AS•"V" GOSUD l408:GOTO 100 
290 I P AS•"E " GOSUD 8S 8: CLS1END 
108 GOTO 200 
310 SUBROUTINES 
320 ' 
338 I~ · SUB •• ADD DIS!< TO ru..£ 

348 ' ···· ····················-·········· 350 CLS :PR:NT:PRIHT,"JNSERT DISK ":PRINT:XX•XX+l 
369 PRINT"ENTER DISX NO. - HIT {TAB) - THEN ENTER TITLE OP DISK" 
379 PRINT:LINEIN?CT DNS(XX ) :Wf•I 
388 cHD · orR :1· I ... use - CMo·orR :e· - FOR ONLY ONE DRIVE 
390 ON$•LF.PT${DNS(XXJ ,4) :PNS(XXJ• " I" 
488 SP•l!': 488 : z-e :Pr-IS·· · 
419 XX•XX+l:DNS(XX)•DNS:GOSUB 5 00 
4 20 l F PEEK ( 1 S4 88) •3 2 THEN PNS (XX)•" t " +HIDS ( DNS {XX·l) , 9, ll) : GOT0468 
430 IP Z•-1 THEN XX•XX-1 :COTO 468 
440 I F Z/3 = !NT(Z/31 THF.N SP•SP+24 ELS E SP•SP+2A 
4 5 0 GOTO 410 
4 60 PRINT: PRI NT " TO t;N'rt;R ANOTHER DISK -­ HIT < A >" 
478 GOSUB 14 S8 
48 9 II' AS• " A" COTO 351 
498 IF A$•CHRS(:3) THEN RETURN ELSE COTO 460 
see IP CHR$(PEEK(SP) , ••• THEN Z•-l: RE 'nJRN 
510 LO•PEEK(l6S98) :HI•PEEK{l6S99) 
529 FOR X•BTOll:PNS•PNS+CHRS(PEEK(SP+X)) :If CHRS(PEEK{SP+X))•" " THEN X•ll 
53 8 NEXT X:POKE 16598,L.O:POKE 1 6599,HI 
5 48 PN${XX) zPNS:PNS••• :Z•J+l :RETURN 
SS0 
568 ' •• SUB •• DELETE A DISK FROM INDEX 
S7 D •••••••••••••••••••••••••••••••••••••••••• 
580 CLS: PR!N':' 
5 99 JNPUT"WHA T IS THE NO . OF THE DISK YOLI W-'NT TO DELETE "JONS 
6 99 WF•l: C"5 : PRINT@340 , " WORKI NG • • " 
610 FOR J•l TO XX 
620 IF LEFTS(DNS(J) ,4)•LE1'TS(DN S, 4 ) TliEN DNS{J)•" ZZ":PllS(J)•" OZ " 
630 NEXT J 
6 40 CLS:PR!NT@338,"DIS, NO . -­ "JDNS;" -­ IS DELf:TED" 
6S0 COTO l4 S8 
668 
679 1 

• • SUD • • TO f' lNI) A PROGRAM 
688 • •••••••••••••••••••••••••••••••••• 
690 CLS: PRINT@l92,"ENTER T'TLE OF PROGRAM ':"O SEARCH POR • • 
703 PRINT:LINEINPUT Tl$ 

Continued on page 20 
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f01NPUT 


FOR X =15360 to 16383: POKE X, 
191 - (PEEK (X) - 128): NEXT : RETURN. If 
the screen contains some alphanumeric 
characters, add " IF PEEK (X)<128 THEN 
NEXT ELSE" before the word " POKE". 
When graphics are stored in strings (in 
AS), reversal wou ld be: 

1000 SS:..": FOAX = to LEN (AS). es =BS+ CHAS 
(191 - (ASC(MIO$(A.X,1)) - 128)): NEXT. 

Also similar rou t ines could be used to 
exchange charac ters for graphics and 
vice versa, exchange uppercase for lower­
case and vice versa, or to use INKEYS to 
print graphics. 

Marc Brumlik 
Computer Marketing 

Radio Shack 
Groveport, OH 43125 

On Time Fix 

In reference to the art ic le "Solt Tach .. 
(June 1981), I would like to point out that 
the program may hang up if the disk motor 
on time is less than the t ime required for 
12 revolutions. The motor on time is nomi­
nally 2.6 seconds and the t ime required for 
12 revolutions is 2.4 seconds at 300 rpm. 

However, due to component tolerances, 
the on time may be shorter, and also the 
first revolution o f the disk will be slower 
than 300 rpm. 

An easy fix is to reduce the total num­
ber of revolutions. For seven revolutions 
change the 24 in line 90 to 14, and change 
the fo llowing lines: 

230 FOR N =1 TO 5 
390 AV• ATl5 

This will give an average of five disk 
revolutions. 

David Cheney 
Lachine, Quebec 

Canada 

An A for Alpha 

recently received excellent service 
from the Alpha Product Company. 

I placed a telephone order and had the 
merchandise in a few days. It wasn't quite 
the right thing, unfortunately, so I re­
turned the item. With equal speed, checks 
arrived for the refund and shipping costs. I 
was pleased by the service. speed and 
honesty. I will certainly look to Alpha for 
my future needs, and I' ll recommend them 
to others without hesitation. 

Robert A. Martin 
Albuquerque, NM 

f0DEBUg 
Program continued 

? J C CI S : PRJ:lT~3J5 ,"SEAACHl ~G POR : " ; TI S :PR I NT •PR I~~ 
720 PPI H TA8(5 • • 1 ,L";TAB !2 0) "D I SX " : P~ l ~-:'STR l ~GSl3 4, " • " ) 
73C POR J•l 1'0 XX 
740 O· l ~STR ( P~$ 1 J ) , T I $) : :P - 0 · ""'· 7 60 
7 0 :1 - 1S• M!D$ I P!< S(J) , O, LEtl ( T IS)) lHEll P" l ~'TTA8( 5) ?11S(J) ; TA8 ( 2 0 ) LErTS( ON.;( J ) , 5 ) 
76" ~•• • <.• J : PRl~T :PRI NT 

~ ~: ~~t~=~n!~[ tl:Sp~~i~1'~ ;; ~:~K l~~~E~E~~~~>~~bR~~~~n !! :• · : PR f t-;T~999,:END 
790 COSUU 1 6 0 0 1Rr -• RN 
see 
81'! ' • • St;B •• ioi..R l TE l ' Ol X f' l LE TO Dl b. K 
8 . 0 ....... . .............. ............. . ... . 
839 CLS: PRI NT: PRT?-."':' • MAK E PR EPARAT!ONS FOR OUTPU":' TO D I SK •• 
848 PRlNT : PR I PIT ,'WHEN READY -­ HIT <E~7£R> • • • ' : GOSUB 1 680 
8 5 0 l f' WP• C RFTUJH·· f l S E OPEU" O" ,l, '"DlSKlNOX" 
86 0 CLS : PRrnT~3 40, 'WR ! Tl ~G F I LE 70 OlSK • 
8' '1 PR i k l t- 1 ,XX:FORX • l TO XX: PR l ""T • l,ONS ( X ;" ,•;PNS ( X ) :Nt~ XT X 
8 8B CLOSE : CLS : PR1NT@J3~ ,·TRANSF£R "'0 OIS• COl< PLETED" 
89 B Wf c O : GO':'O ! He 
9el 
!H e ' • • SUB rtE~ !t-.DEX f ; LE f'RQl'i DI SK 
92C «•••• - • - · •••••• •••«• 
9 30 CIS : PRI 'T~ l 28 ,'MAKE PREPARAT IONS ':'O READ PJl,E P ROM DISK" 
9 40 P HI •T:PRINT" WHEN READY - ­ HIT < ENTER' • • • " : GOSU8 16 00 
9 59 CLS : PR I NT@) 4 8, '" 1NPU'M'I NG t' IL r FROM :> t SK • • • • • 
960 OPEil " i " ,1 , "Dl SXI NDX ' 
91 0 I NP'.T l l,XX:POR > I TO XX : . ~. ?UTt l, ON S ( X l , P\S(X ) 
9 8 0 I P VAL P'iS XJ) 9 9 ?"S l X) • ' "•P NS (X 
990 "lf'X­ i: C:..ost:Wf' l!: O 
rn00 CLS : ?R rNT~33S , " l NPUT OP Pll E fROM DloK COMPLETED . " 
1 0 rn GOTO 14 5 0 
1 0 20 
19 38 1 SU B •• S ORT BY P ROGRAM OR Ot S K HO . 
104 C •••••• • • • •••• • .. •• ... .......... . ............ . ,., ..... .,,., .. 
~ 0 S : PRl ,TPl 92 , "SOR~ -:-HE I NDEX PILE BY - : 

< 1 > - ­ t>L .... ·.o . 
< 2 > - - PROGRAM T!TU. " 

166 0 P Rl NT : P RI NT" Ptt:ASE MAK E YOUR S t, LECTI ON •• • • :cosun 1 600 
1 37 0 MS•VAL( A$) : I > MS <I O RM S >2 TH EN G070 I 0 50 
IOBC IF vs l GOSU8 1490 ELSf. GOSUB 1513 
rnqc ., s : PR! hT?l 92 .. . < R > - - RlTl RN ':'() HEil~ 

< L - ­ L IST ""Hl COHPL£T€ 1- lLE 

P Lf A$ t.. \l!AX E YOUP .:£, !:: ~TIO'• • , 
11 0 " cosue 1 6 30: IF AS - " R• TllLN RE'iLRN 
11 1 0 II AS<> " L " GOTO 1 090 
1 1 20 : 
11 30 1 

•• SUB OPTIONAL PR I 'lT-OlJT 
1140 • • .. . .. . - • 
l l f"3 CLS : PR I '\'7 ~ l9- ,"0UTP ;.. :- 70 PRl t-.':'ER ( Y OR ~. ) ?" 
11 60 GOSUB 1 6 00; ,: C:il' AS•" Y" 711E~ L? • l ELSI L? - 0 
11 70 POP X• l TO XX 
11 8 0 L S• LEfTS ( PNS(X) , l : L5S LEt'T$(PNS(X•54 ), l ):I P MS l GO':'O 1 2 00 

l l 90 I F LS• " I" GOTO 1 260 
I ZOC If LS• ". "OR l.S• "" PRl • T " "; r!SE? Rl'T PNS (X ) ; TAB ( l3)STRll. CS( 6 
, " - " ) ; • "; LEFTS D~ S {X ) , 5) : 

12. 0 a· l. , S• " I " OR? ~$• "" OR X• "J 4 xx P~ : sT• • l:.SE PR J N"i"TABt36) 
?NS(X· S4 ) ; TAB ( 4 9 , ':'Rll.GS( 6, " · " ) ; " ' :LEPTS( O~.S ( X-5 4) , 5 ) ELSE PR! 
r.T" " 
1 220 IP IP l ANO PEEK(l 43 12) < 63 TeEI. CLS : PR! N':' ~JJ 0 , "PRINT£R NOT 

RlADY ! • : G070 l 4 SO 
inc 1r LP•C T!I FN GOTO 1 270 
124 0 I P LS "! " OR LS·" " LPRIN':'' " :ELSE LPRIN7 PN S(X) ;':"AB ( ll l STRl 
, .GS(6 , • . • ) ; • "; LEPTS (D'1$ ( X) , 51 : 
l '"SC 1 ~ t. s s ..-·· OR 1..·s.. · 1 · LPR: r;T• · : COTO 121 0 
1 260 ! F X• S4 - XX ~Pk l N7TAB ( 4 5 lP' S X• 5 4 );TA8 (58 )STRl :iGS (6,' - ' ) ; 
• ": Ef'TS(D,S ( X · 5 ~ ) , 5) E~SE LPPltlT" • 
1270 " · :l• l : IF :J• >S 4 7 11£N N•O : X• X- 5 4 :1 F LP•l LP P I NTST RINGS ( l2 , lJ) 

1260 l\t.Xr X : GOTO ! 4 SO 
1290 
llGC S:.;R •• i.. lST DI SK !O' S 1~1 :NOt:X P l LE 
131 C I ._......... ... . ........ !Rc .. . ..... - .... ll: .. ........ .. 

1320 CL~ : fOR X• I TO XX 
13 30 IP PNS( X) ' I " Tl! l. N PRl 0 

::" D'S ( X) ELSE 1)5 8 
l3 4C If PEEK (l 4 312) • 63 LPRl ' T DNS(X) 
13 5 0 NEXT X: ?RI • T 
1)60 PRJN':' , "ENO 0 1" P ILr -­ TO R[rt.R N TO 1u:Nu , !t IT <ENTER>. : GOSUB 

1 6CC: RETURN 
13 70 
ll8e S' B v :c~ A DISK' S :>: RECTORY 
lJ90 • = •• • •• • •• « • •• •ca•..• 
l40G C.:l.S: PRH-.'T Pl20, ••; : l'.:P uT· E~TER DtSK r.o . YOU WI SH':"() REVI EW . 
;OR 

Program contmues 
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NNON To Order: 
Toll Free 1-800-525-7958 
1650 South Laredo Court • Aurora, Colorado 80017 GNETIC 

MICRO COMPUTER DISKETTES 

REGULAR SPECIAL 
RETAIL FALL 
PRICE SALE 

~ $22.95 
WE ARF NATIONALLY INTRODUCING OUR HIGH QUALITY MINI DISKS 
DIRECT TO THE END USER AT A SPECIAL PRICE FOR A LIMITED TIME. 

THESE DISKETES ARE FULLY GUARANTEED FOR O NE YEAR AGAINST DFFECTS 
RETURN ANY DISKETIE GOOD. BAD OR OJHERWISE AND WE Wl l l 
REPLACF IT FREE WITH NO QUESTIONS ASKED. YES - WE MEAN IT! 

N l OH-rn l\ TJ l?ACTIVF 01scouNTS 10 DL/\11 1<s N <;MA C;)LJ!\N1111 3L J t " ' 

The Newest NEWDOS/80 Version 2.0 

For Model I And Model Ill 


THE HOTTEST DISK OPERATING SYSTEM FOR THE 

TRS-80 ' COMPUTER IS NOW READY FOR THE MODEL 
 • DOUBLE DENSITY ON MODEL I 
Ill AND VERSION 2.0 IS READY FOR THE MODEL I. • SINGLE DENSITY ON MODEL Ill 


MANY ENHANCEMENTS AND ADD ED FEATURE S • EXPANDED DIRECTORIES 

•DYNAMICALLY MERGE IN BASICSUCH AS NEW COMMANDS MAKE YOUR COMPUTER 
• SELECTIVE VARIABLE C LEARING

MORE POWERFUL' • PAGE SCROLLI NG IN BASIC 

• REPEAT FUNCTION S 
• ROUTING FOR DEVICE HANDLING 
•DISASSE MBLER OUTPUT TO DISK$149.00 • CHAINING ENHANCE MENTS 

• SUPERZAPSHIPPING FREE 
(303) 773-6665 

MASILFl (.HAA:CE 
ANO VISA 

wE;...i.LCO- ~~·-_ ..__ -_ _,ME__..;.·:·,. · . ..... ~........ .. : " ~" 

M l (. ~ , 1 Rf',j 1<:.l1· rt•O Tr;id (' n~ c:11 ... o t ~-.-1t' 1 1 f 1· 1vl(1 HJq , C<11: , 

Business & Profess1ona Center .... 5• 8 1 l lS-ao 1 ~ a Req ::;,t t\ rf)d r ' .1dl"11an· ' T111<Jy < ·r 
8000 East Qu incy Ave 1 qH l ()(\ l o Hf•s,ovr , • .., l r po ra t nr' 

Denver Colorado 80237 i ' r 11! 1 IS O•S P t'u'Pt ! ~ ' If D 11 ,1 Rt-> ,. •• ' C tf 

Data Resources Corp.__ 
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companies advert ising in the major 
computer magazines-keep looking! 
The May 1981 80 Microcomputing does 
not state on the parts list that all TIL 
devices must be of the low power 
Schottky type (74LSXX series). If you 
do not use low power devices the 
TRS-80 power supply may not be able 
to cope. 

Next. whether your system has 48K 
of memory or not. disregard the sec­
tion pertaining to the memory disable 
option. Instead use the technique 
shown in Fig. 1. 

Paul C. Fowler, Jr. 
Enable Electronics 

2103 Charlton Lane 
Radford. VA 24141 

High Addresses 

An apology is due readers with 16K 
systems who tried the demo program 
in my article " Program Chaining and 
Local Variable Definitions in Basic" 
(Ju ne 1981 p. 255). Despite consider­
able thought given the selection ot ad· 
dresses for the start o f variable 
storage, I tailed to heed the advice in 
my own article and set one of them too 
high. Consequently when run in a 16K 
system the stack overwrites part of 
that variable storage area and the pro· 
gram bombed. It runs OK in systems 
with more memory. 

A quick fix is to change the number 
32500 to 30500 the four places it ap­
pears in the listing (Li nes 120, 170, 230 
and 1010). The program will then run on 
any size system. 

Hal Bro wn 
643 W. Valley Forge Road 
King of Prussia. PA 19406 

Everyman's Debug 

I typed in " Everyman's Mod II Word 
Processor (July 1981) on my Model Ill 
Everything works we ll with the follow· 
ing exceptions: To fix faulty video 
display during edit insert mode , 
change the end of line 1080 to 
read:- :PRINT@ C+ 1, B$,A$+R$ 

•·" .. "'! ~ h(Jt..~: ) 

:c 12 1----4'-if--- ­ - ------? '""' ~ 
7~ LS 8~ o-------+--+---->O~f"" ,... 

I --- ~ lo' R"' 

!-----------~ P D ' ~ 

• p· r.. Gr. ~ £: •. '· - - Y U~ "" 9 £ _ 1• 

"- ~ o-,.---~ A~O ~ =- ..... p Aolt t..Y 'ROJI TH E 

'R<, 80 Pv BCM~D .,.., ': tS 
"l t' E"S ~ AR"' /, ~, fl-(t 0~ G~ t.J A l 

~L(V~ 
'"'' I 

---~ .. R AC f CCf'.i ' NV[~ "-Of ~ Z 2<I ·o f:.• I\ ·s ' --~~----~ 

Fig. 1 

Program continued 

1410 ~l.S;PRTN'nl28 ,"Ulk£C'l'ORY f'OR DISK NO . • ;oRS:PRINT 
l 4 :zr F'O M J.::.1 TO ;\x 
l4H!' :~· :. ;r·;$:O~~~\.J~,4) ORS A~O P~$(J)< ) '"l" THENPRINT PNS(J) , 
l44e t;t;>,T : PRH<T: PR!t-.T 
1458 PRI:~':':PRIN:',"TO RlTUJtN TO MEt.: l l -- ffl':' ENTER >":GOSUB l688:R 

E":'I RN 

- 460 : 

l 4 7(• 1 

• • ::;:JB • • CSP SORT ROUTT NE: 

J48~ ' • • •-•o==u•••••"' <>=======•.... 

:_490 SPS " "-t-D~~S ... pt.JS" 
i'>00 CO't'O 1~20 
~r>10 SP$ ,. "-t-Pt.:S,• DNS" 
} :,20 Cl.S:PP:r-;-T@330," SORTlt\C ----ONE ~OJ-\ENT PLEASE " 

l')H! lt XXo.0 ;'HEN PRJ~-:'<'4 5 0, ",.._ DISK INDEX PILE NOT ENTERED !1 


-•"': GOSJ R 1450: GO:'O 100 
l.: 49 :a.' 'SP- d 7) OR '.JSR I V~PTP \ SPS I) O R t,;;::.R ( I ) OR USR(XX) 
l ~)B ; r ~ < • -3 ':'HfS PRJ~l':'"~OHT ERROR" : GOTO l S !">& 
1~60 FOP: x.-1 TO XX 

1570 H' ONS(X ; s-"ZZ" THf:l\ XXs X-l :RETURN 
1 S80 NEXT X : RETUH~ 


l ~ 90 


1000 AS • It-;KEYS :I f AS&"" 'THEt\ 1600 El.SE RETt. R?\ 


Program Listing 

Since Model Il l doesn't have tab or 
backspace keys, and does not recog­
nize the up arrow, change line 180 to 
read: 

180 1 ~ A : 62 THEN 430 ELSE IF A - 91 THEN 330 
E:LSE. IF A - 60 THEN 310 

Th is lets you use "<" for the left ar­
row. ">" tor the right arrow " Clear" for 
the down arrow, and the up arrow as in 
the text. If moving the line to the right 

chops off the last charac ter, delete the 
+ from line 1200. 

If you use an Epson MX80 line print· 
er, li nes 1661 and 1662 will have to be 
changed to accommodate its char/ 
inch and lines/inch format. 

166\ IFG=5 THENW = 14ELSEIFG= 10THEN 
W = 18 ELSE IF G = 16.5 THEN W ~ 15 
1662 IF H:6 THEN T=50 ELSE IF H~8 THEN 
T = 48 ELSE IF H = 10 THEN T =49 

Howard Potvin 
2527 S. Los Padres Drive 

Rowland Heights, CA 91745 
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DEBUg 
The Real Thing 

What! Another correction? In 
August's 80 Input, I commented that 
Frank DiNunzio's joysticks might 
cause bus content ion If used during a 
CLOAD. That was t rue, but between my 
drawing errors compounded by draft· 
ing errors the f ix that was described 
would end up being worse than no fix 
at all. Fig. 1 and Fig. 2 are the real 
thing. 

Dennis Kitsz 
Technical Contributing Editor 

Roxbury, VT 

1 - ---...&...4 JOYSTICK 
74LS02 PINS?,~ ---~-t--- IN LINE 

~ 11
13 - ------1 74LS3012 

TRS -80 AO---- - ­

Fig. 1 

r- 74LS02 - - -, 
I rn 

A7 

A6 5 I 

4• 2 
AS 

6 

3 6 JOYSTICK 
8 IN LINEAt. 4 

A3 
9 DMW92 

5 

A2 11 I 

1) 

Al 12 
I 

I 
L _ ______ __I 

AO 
Fig. 2 

Joysticks Damage 
Hardware 

As Technica l Contribut ing Editor for 80 
Microcomputing, I am often cal led on to 
review hardware manuscripts before their 
publ ication. Frank DINunzio's art icle on 
joyst icks {June 1981) was such a case. I 
contacted Mr. DiN unzio before the art icle 
was publ ished pointing out my concerns, 
to which I received a response similar to 
the one printed in September's Input. I re­
viewed the article again, and came to the 
same conc lusions. Since he did not wish 
to incorporate a protective port-decoding 
circuit in the joystick design and since I 
believed this would be a very popular pro· 
ject, I prepared a postscript to the article. 

For a t ime, the Keystone Kops syn· 
drome set in. Due to magazine madness, 
the postscript disappeared and the artic le 
was published without It . I sketched 
out a hasty replacement; unfortunately, I 
made a mistake in the drawing, later com· 
pounded by a drafting error, wh ich com· 
pletely garbled the so-called Improvement 
(please see this month's Debug). Mr. 
DINunzlo's rather harsh response to my 
suggestions then appeared. 

If this were a minor theoretical dis­
agreement, I would shelve any response in 
order to avoid an unseemly and typ ical ly 
mundane war of letters to the editor. But 
the user's investment in a computer is 
considerable, so I want to answer Mr. 
DiNunzio's letter point by point . 

First , I understood that the joysticks 
were meant to be used only w ith " a suit­
ab le program to draw or play games." 
However, It is unwise and chancy to plug 
someth ing in when the computer is on, 
and user manuals for all computer periph­
erals- Including Radio Shack's own­
warn you to turn your equipment off be­
fore connecting them. Since it Is import ­
ant that any peripheral be plugged in 
when the power is off, Frank's joyst icks 
would be in and on when CLOADing such 
a suitable program. 

That brings up a related comment I 
probably should also have made earl ier. 
Using the TRS-80 bus connector - pins 37 
and 29- to complete the circuit that pow­
ers the joysticks puts the computer in 
jeopardy. Plugging the board In on an 
angle can run a hazardous 6 volts through 

other components of the system. So put a 
switch on the joyst icks, too. 

Second point: Frank says " INP{1) will 
not open the cassette port ; INP(225) does 
that. " Absolutely right. But the converse 
is not the case. since opening the c as­
sette port will also open the joysticks. So 
wi ll input from 240,241.242,243,244,245, 
246 and 247 {Exatron Stringy Floppy), in· 
put from 232, 233, 234 and 235 (RS-232 In­
terface), Input from 208 and 209 {Micro­
connection), input from 127 (Micromouth), 
and so on. I save the chain programs of 
ESF, and it cannot be plugged or disabled 
without wiping out a loaded program or 
program sequence. And removing the 
RS-232 unit means disconnect ing the ex­
pansion Interface (kill ing a disk system} or 
opening the cover and removing the 
RS-232 board before proceed ing. 
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Mr. DINunzio's statement does bring up 
an interesting question: Why would 
INP(255) cause the joysticks to open while 
on the other hand INP(1) does not cause 
the cassette port to open? That is be­
cause INP(1) is a hardware illusion cre­
ated by software; as I stated in my first 
comment, any INP statement from INP(O) 
to INP(255) will trigger these joyst icks. Mr. 
DiNunzio uses INP(1) simply because 
specifying that port number will avoid si­
multaneously triggering the cassette In­
put circuitry. 

Third point: " Hex inverters ... pull some 
of the data lines down to ground potential; 
th is is also done by the keyboard and all 
other input devices, and is not harmful to 
the computer. " That 's true, but all the de­
vices he mentions pull data lines down on­
ly when specifical ly asked to do so by port 
or address number. Frank's joysticks pull 
data lines to ground even when not asked 
to by proper port· number, and that is 
harmful to the computer. Why is it harm­
ful? Because digital electronic devices 
can have three states: on, off, and a third 
state of electronic invisibil ity. To avoid 
electronic chaos, only one device may be 
permitted to respond to a central process­
ing unit's request for information. In 
cases where bus conflict happens acci­
dentally (which will never occur in a prop­
erly designed circuit), the low (ground, or 
"zero") signal takes precdence. But while 
it is low, it is also causing additional cur­
rent to flow through any circuits which 
may be in a high (5 volts, or "one") state. 
That's what the third state was designed 
to avoid, which should have been used 
here. The unorthodox method used by Mr. 
DiNunzio to turn on the 74LS368's Is a par­
tial attempt to provide this invisibility, 
though 74LS366's (with two enable lines) 
would have been a better choice in some 
ways. Though unusual, his method can 
extend battery life. 

To provide signals only when needed, 
then, every device connected to the com­
puter should be decoded; that is, It should 
have a specific address or port Integrated 
with it. In that way, only one device is " visi­
ble" to the CPU, and no peripherals or 
memory compete with each other. These 
joysticks do in fact compete for attention, 
may respond unexpectedly, and (I repeat) 
may eventually damage the computer. 

Fourth point: When I was reprimanded 
that "241 is the lowest data number the 
circuit develops," I checked the original 
article once again. Actually, the lowest 
data number produced is 240, as Frank 
points out in his abstract numbers; rather, 
they work in digital signals whose actions 
can be made to simulate decimal num­

bers. Thus, though 240 is not a decimal 
zero, that is irrelevant; it Is binary 
11110000- which means four of the eight 
independent data lines are pulled to zero, 
and can conflict with active computer 
data during other input. Readers can take 
a lesson here in the dangers of thinking in 
decimal numbers when binary concepts 
are being Implemented; merely because 
240 is not zero, it does not follow that the 
binary condition it represents has no com­
ponents which are zero. The possible con­
figurations of Frank's joysticks Include 
several zeros in the lower four lines: 0000, 
0001, 0010, 0011 , 0100, 0110, 1000, 1001, 
1100, and 1111. Nine of the ten combina­
tions present bus contention problems. 

Fifth point: Frank states that an AA cell 
"in theory ... is 1.5 volts, but in real ity it 
provides somewhat less voltage." In real­
ity, depending on how new it is, an AA cell 
can provide more than 1.5 volts (as well as 
less), even under the minimal load de­
manded by the joysticks. However, I will 
grant his point that most of the time the 
voltage will be less than 6 volts. Neverthe­
less, fairly new alkaline cells will still pro­
vide more than 5.25 volts, the maximum 
operating supply voltage. Here are ex­
cerpts from the manufacturer's data 
sheet on the same integrated ci rcuits 
specified by Mr. DiNunzlo for this project: 

"Operating Condi tions. Supply Vo ltage: (min) 4.75 
(nominal) 5.00 (max) 5.25. Absolute Maximum Ratings. 
Supply Voltage: 5.00. Note: Stresses above those 
listed under Absol ute Maximum Ratings may cause 
permanent damage to the device. This Is a stress 
rating only and lunctional operat ion of the device at 
these or al any other condition above those In· 
dlcated .. . Is no t Implied." 

For greatest reliabil ity, I would recom­
mend readers use the simple regulator cir­
cuit I suggested (80 Input, August 1981, 
page 18) with five AA cells rather than 
four; this will prevent the regulated volt­
age from dropping below 5 volts too soon, 
giving the appearance that the batteries 
have gone dead early. 

To Mr. DiNunzio's final provocations, I 
dec line to respond. I w ill say that even if 
readers do decide to follow his design as 
printed, at least this exchange of corres­
pondence and commentary should Illum­
inate how different designers approach a 
task, and how hardware reliability can be 
Increased. As I stated In my original letter, 
I did not intend to be hard on Mr. DINunzio; 
I'm sorry he was offended, but I hope 
readers know that they are my first con­
cern. It is they who have to face the conse­
quences of what they build. 

Dennis Bathory Kitsz 
Technical Contributing Editor 

Roxbury, VT 

'Know-it-All' Goof 

The program " Know-it-All" (May 1981, p. 
288) is a very useful program but is not 
complete in every detai l. First , there is an 
error In line 65035. The items between the 
brackets shou ld read (65536-U). 

Second, if there are any alpha data lines 
these will be decoded as a register and to 
eliminate this, Insert ORT= 138 after T = 0 
in line 65055. 

Third, in program statements such as 
ON X GOTO 100,200,300, line referencing 
program only picks up the first line 100 
and not lines 200 and 300. To overcome 
th is, type in place of line 65150: 

65150 NE XT :R E ~ O:C$ =··"GOSUB650:1FT = 
OTHEN650'5 
65152 IFT = 320RT =44THEN65130ELSEGOT065050 

With these additions the program be· 
comes very useful in debugging lengthy 
programs. 

Brian Heywood, chief engineer 
Taranki Electric-Power Board 

Eltham, Taranaki 
New Zealand 

Retrieving Block Cursor 

I read the art icle on " Block that Cursor" 
by Ron Balewskl in the April 1981 issue 
and noticed that if I tried to relocate the 
program to a location high enough to use 
my 4BK of RAM I would get an " OV" error 
from BASIC. Evidently the problem is in 
the integer ari thmet ic that is used by the 
PEEK and POKE statements. While the 
Z-80 can handle addresses greater than 
32767, the TRS-80 Integer arithmet ic can­
not. 

Fortunately, there is a way out. You can 
use the block cursor and your additional 
memory. It turns out that If you subtract 
32768 from the 16K POKE locations the 
TRS-80 two's complement arithmetic will 
come up with the appropriate addresses 
for the POKElng. This is done on line 30 in 
the program below. Of course, the new 
memory size will be 65402, and you must 
change the location that will be refer­
enced by Basic, which is done as follows: 

5 "BLOCK CURSOR PROGRAM FOR 48K RAM SET 
MEMORY SIZE TO 65402 

10 FOR K = 32635 TO 32654 
20 READ X 
30 POKE K - 32768,X 
40 N EXT K 
50 DATA 245,197.205,88,4,237,75,32,&4,10,254,95,32,3, 

82.143,2,193,241,201 
60 POKE 16414,123 
70 POKE 1641 5,255 
80 ENO 

William R. Patterson 
Somerdale, NJ 

24 • 80 Microcomputing, Oc tober 1981 



• 


EPSON MX·80 ..... .... .$CALL 
80 c ps 9x9 matrix, Lower case with 
tn ,e descenders / B -d rect 10·1a; & 
Log ic seeking Ad justable trac:o· 
Exparided p rinting/ Bloc" graphics/ 
i=orn1s control/Cornpressed prnt1ng/ 
Doub le-strike pr n!1ng / Correspon­
dence quality/E'T1phas1zed print.ng 
mode/ Standard parallel 10terface 

EPSON MX·80 F/T .. ... .$CALL 
Same features as the MX -80 plL.s Frie · 
t1on Feed Adjustable removab le trac­
to ' is standard for ease of handl ing 
forrns and sing le sheets 

EPSON MX-100 F/ T .. . ..$CALL 
Same features as the MX -80 & MX-80 
FIT but on 15 1.,, inch carnage for onnt­
1ng 132 colu·iins with standard 10 cp1 
font o r 232 co1umns 1n the c om· 
pressed character ror.t The MX-100 is 
corn p 1et e w ith Do t Reso lut i on 
Graphics 

.-SH LISI ol Adverti sers on par;• 386 

EPSON INTERFACES &OPTIONS 
. R:: fi,) 'IO~J' • II 'A'\ s JO St.A il\ ' '<"' R' A ·, .._ 8 '~~R s 149 
'P • 80 '! OD· , t" il , : ,·.: , ... .d , f .. s q• C',\ QA. ~.. ABt t \ ' -i ~ ·o 1/ ap s 10 
~ r, .130\~0Ut l Ab.· s ·C oo· ~;so ~ ON (] RAPr 1 rs s 9Q 
;,O.J ' J'' Rf/\ & " iJ . f ..;() Rf P AC' '.'cl ,' P•ABO\. s 13 
~ : 188 ...~re o. /\. ... $ oO R[ PL A(' .... 'I,. DR1'.' !if .\Q .o ;... .dl"• s 40 

·...~ "l1A ., . t~, A. , . 5 .'O f PSO~ "'> ~ P\ •C:r \ ' A.l'JJAL $ 40 

We built a reputation on our 
prices and your satisfaction. 
Weguaranree ·~eryt1111q ..,esell 'or 30days II anv1~1ng 
s v.·0°g · ~s · re1u·n The :en and weII irake 11r1ghl 
And 01 coJrse we II pay l~e s~ 1op1~g charges 

Weaccept Visa and Master Card on all orders COD 
arcep1ed up 10 $300 00 We also accept school pur· 
cndse orders 

P l ea~e ado$? 00 tor s1andara UPSsn1pp1ng and 
ha·101t·1g or· orders unde· 50 oo~nds delivered •1 lhe 
co"t1ne·11a1 US Call ~s lor sh1pp111g charges on 1fem5 
rra: ...eign •rore lhar 50 poJrds F01e•gr FPO and APO 
o·ae•s p ease aoo t!;°'o •01sn1pp1rg Ca lo•n1a 1es· 
•Oen!s add 6°'o sal•s lax 

31245 LA BAVA DRIVE, WESTLAKE VILLAGE, CALIFORNIA 91362 
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edited by Michael Nadeau 

"Mr. Baker has some 
unique ideas compared 

fn nfh9rs inv"'"ed in sofflAl!:U9 nrnrlucfinn " 

Tr1kce11 lected and activated. Upon selection, you names. Once the track has been created it 
Roxton Biker wi ll be asked for the head position of the may be edited in memory before writing it 
The Alternate Source drive. Press Enter; the default value is ze­ to disk, with the P command. For example, 
Lansing, Ml ro, and the head will be positioned at that you might zero out the DAM (Data Address 
$24.95 track. Mark) for a short sector, thereby generat­

Typing I steps the head of the selected ing a fa lse sector ID. Or you may remove 
by Ronald Bobo drive in one track (toward the center of the the ID CRC to get a false ID pack or the 

disk) and 0 steps It out. These two keys re­ sector CRC for an always-bad sector. 
peat if held down. Trakcess Is program­ Make your own protected disks, anyone? 

Iler successful ly making backup med for thirty-five tracks, but Instructions Typing S causes the current track to be 
copies of Acorn·s "Pinball" and Mi­ are furnished for changing this if nec­ scanned for useable sectors. All the im­

crosoft's " Adventure" (both of which are essary. portant Information (t rack number, sector 
on copy.protected diskettes), I next turned number, sector length, whether or not a 
my attention to those annoying security sector is IBM format, and the data ad­
diskettes that accompany programs from dress mark) will be determined and dis­
The Bottom Shelf. played on the screen or printer. This pro­

Mr. Baker has some unique ideas com­ cess is not fast; thirty seconds may be re­
pared to others involved in software pro· quired to scan a track. If the track has any 
duct ion. To quote from the Trakcess man­ false sectors, this will be noted. l(Locate) 
ual, "Congratulations! You have just pur­ scans the full disk, tells you which tracks 
chased the most powerfu/TRS-80 disk ac­ have sectors, then offers you the option of 
cess utility yet written. Perhaps you were a full report. 
able to share the cost with a few friends, C will search the current track, bui ld a 
but even If not I hope you will find Trak­ matching format track in memory, then 
cess worth the price." write it out to a target disk. Subsequently, 

Baker credits William Barden's Disk In­ it will transfer (and verify) all the sectors. If 
terfacing Guide for the TRS-80 as inspira­ any sectors are damaged or of undeter­
tion for this program and recommends it mlnable length, you will have to specify 
to help you use Trakcess efficiently. The one. Unless you know what it should be, 
non-expert should also have a copy of the do a track read and look at the sector in 
data sheet on the 1771 floppy disk control- . memory. Try the next larger multiple of 
ler chip. A copy can be found in the Expan­ sixteen bytes than the sector's apparent 
sion Interface service manual or may be G followed by a decimal number allows length. For this and the D command, you 
obtained from Western Digital. National quick positioning of the head at any de­ must have two drives-you cannot copy 
Semiconductor, a second source for the sired track. to the active drive. 
chip, also has a sheet available. Rand Wallow reading into a specified D is essentially the C command re­

Trakcess requires a 48K TRS-80 Model I. block of memory, or writing from it. It is peated for each track. Most disks, wheth­
The (C)opy and (D)upl icate commands re­ feasible to modify the data before writing er protected or not, can be duplicated in 
quire two disk drives. back to disk, making the reconstruction of about thirteen minutes. The disk you're 

The program Is In two parts on the disk a damaged sector possible. All sector copying need not be formatted, but it's a 
- Trakcess, a Basic program, and Trak­ writes are verified by rereading, so data good idea to format it to make sure there 
cess/CMD a machine-language routine. transfers are reliable. are no bad tracks. It may then be bulk­
Typing 'Trakcess' and pushing Enter will T and P (Take and Put) allow the taking erased before copying. 
load the machine-language section, and from or putting to disk of a whole track E is a scrolling editor util ity. Memory 
from there on prompts are given. (about 3120 bytes) In one operation. A may be edited, or memory between speci­

Printer output ls available, but a printer track may be read in, then scanned with f ied addresses may be fil led with a speci­
is not necessary. Trakcess' editor to revea l everything on f ied byte. The arrow keys move the cursor, 

Trakcess contains all Its own disk 1/0 the track. and scrolling ls accomplished with shift­
routines. If the program stops on an error, B (Build) is a very powerful command. It ed up and down arrows. Memory may be 
however, a DOS disk should be inserted in allows you to tailor a t rack to your own displayed in either hex or ASCII. In either 
drive 0 before continuing, to prevent pos­ specifications, with no restrictions other mode, whatever you type wil l be put into 
sible system hangup. than overall length . As many as eighty dif­ memory at the cursor location. 

Everything is menu-driven. Disk-related ferent sectors per track may be specified, F calculates the two CRC bytes for any 
commands will not work until a drive is se- of different lengths and types, with any block of code in memory, or for any bytes 
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THE ALPHA 

1/0 SYSTEM 

a complete failure? 


THE INSIDE STORY 


It happened 3 yurs ago " hen our PleslClent ~a 0tc1SIOll At the nme we spec1a111eo 
1n custom aniiog ano O•oital c11c111t Oes1gn Tne GeclSIOll was to attempt to omlop a 11ne ol 
stanOi!O1nt1<tace naraware tor the e<nergong mttrocomputers Ar tne tirne lt9771 we !lad to 
oec!Cle wnoth ot the new macn1nes could Deeome the ·inoustry si.noaro of tne low cost 
micros 

Despite a lew aogrr,.11ng out minor oetttrencies tne TRS 80 seemea tol\ave tne most 
cnance ot success lnd 11 llad tne best Pfttefpetlormance rato<l ~so. "''~ some 1magmarion. 
rnetr 1¥11" sates organization could -•the largest service network 1n the " ono a russu1 
1ng through! tor 1ne m•ny novices 1n this new held 

It ~me cur that the TRS-80 couto be used tw11n our then hypothetical system I to soi.e 
piootems 1n many lrelcls where computers were not yel useo. mostly because ol tneir h!Qh cost, 

lne IDEA was simple' ALPHA PROOUCT would supply tne m1ss1ng 11nk between the I RS· 
80 and the outslCl•-"' tmorubOUtthlS oulSIOe world later1 

Early Survival 
DANGEi!! If Ra01o·Shack entered lhe same markel >1e prooabty wouto not nave survoveo out 
lhe upecl>tlOll wis tha.t they WOUid be too ousy de'ttlopong tneir bislC hne (Onves Pfonters. 
mooem ete ) Ttlanks to our m0<espeaalueo p<Oducts we ..ou10 not be competing with the<n 
IADSTART I We began With a lallure Out f•sl plOd\'CI was supposed to be a Simple low COSI, 
general purpose Oevtte It would allow the TRS-80 to accept inputs otner than tne 1<e1ooaro 
Many kinds ol external oevices (the · 'OUISICle wo<ld mentioned beforeI hk1 phOtocetts. 
sensors thermostats. sw1tcnes coni.cts etc couto be c<>nnecteo eas11y In aGd1t1011 tllere 
were two relays to control ton 0< 0111 external loaOs sucn as motOls tamps, apphances 
healers. etc etc In otnt1 woios. 11 wouto allow lhe Compllter to interact OI interlace with 
external ~es we called ~ the INTERFACER 2 What a ffiiSl>ke' It sounoeo too mucn like 
· e'!W'SIOll 1ntertace' Mil<ly entnusiasllC TRS-80 users ca•tecl thinking tnat our INTER 
FACER 2 · was a low cost E.cpansion Interface tat $85 tllat would have been a real twga1n•1 
We wan1eo to change Ille conluS1ng na"'e Tllal meant repo11t1ng Ille manual chan91ng the ad 
scrapping the llyers d1scaro1ng the Siik screened cases Well 'INIERfACER 2 · 11 would 
Stay 
TllOUBlEI We alSll founo that lhl maioroty ot TRS-80 users wero Af~O 011ne nardware Tney 
could be very coml01taDte w11n lancy piogiammong out 1nougn1 you hao to be a compute• 
specialist 0< tecnnocally 1nc11neo to put tne INTERFACER 2 to ..ork In truth some tMAGINA 
llON and a SCREWDRIVER 1s all you really neeo Anyone able to '"'" a s ..11cn cou10 use 1n1s 
OIVICI 
WORSEI There was also 1ne tear ol plugg•ng a lorttgn device 1n10 1ne p1ec10<Js computer 
Tn1s nobon nas u Dul 01sappe.<e<l as tnere are nowso many quahty prOllucts designed k>r the 
TRS 80 tllat pluggong 1n anon Radoo Shack device llas beeome torMlOO 

Our ad 111 Creative Computtnq 180 M1C1ocompuhn9 0.0 not yet U !Sll hardly p•IO tor 1tsell 

We had. OIOSIOrt 10 make Wife we wrong 01 1ust 100 ear•y> Our torst INTERFACER 2 was SOIO 
to someone wno ..anted to •no succeeoeo 1n controlling his ldl'IC'j mooel rattroao with hos 
TRS -80 1n1eresung but wnat maoe us stock wtlh tne concept was that some ol our INTER 
FACERS began ltndono use in appllcottoos w1tn tasc1nat1ng poss!Oll1l•s Space IS 1atk1119 to 
oescribe lhtm out the mos1 eacff1ng was uie successtul use ot tnt system 1n ns1s11ng ahand1· 
capped young bO'f We were pleaseo 10 nur ot such a rnean1ng1ut applteatoon 

Today 
Tnree Yl"S lat11 as you can see 1n our aos Tile INTERFAC ER 2 1s ahve ano well Tne 

pnce went up a Dlt . ano oes114t1 tne mtr0duc11on ot tne more pawerlut INTEllfACER 80 tne 
sales nave been steady 

Then came the lust unoerstooo prOduct1 the ANALOG 80 Tn1s s139 nicety oestQneo 
module is an Analog to Dtg1tal c<>nverter w1tn 8 input cllannels Used with your I RS-80 11 
p10YICles a pOWerful data acqu1S1tion syste<n This iargon simply """"' tllal you can 
monllOI measure ano 11JCO<O 8 1ndepenoant varying YOotages Very few people ruh1eo •IS real 
power Suell a syste<n would have cost over ten tnousano dotta1s 1us1 a tew years ago 

Tne poss•b•hlies 1n scaent1l1t and engtneer1ng erw1ronments are enoless ln1s syslem 
coulo replace cnart recoroors. digllat oata recorders programmable catculators oata analyzers 
and many other speciallllO an<I expensove 1>1eces ol equipment Furtnermoie uP lo 8 ANALOG 
80 s couto be useo S1mu1taneously lor a total ot 64 cnannels ol analog 1npul' Tney s1mj)!y plug 
11110 the TRS-80 using our I series ol DUS extenders 1EXPANOABUS1 

The idea was simple. We would supply the 
missing link between the TRS-80 and the 
"outside world". .. .. .. . . . 

Our next prOduct was to be 1 secono generatlOll Input/Output 111tertace . w1tn more 
llexlClillty 1nan the INTERFACER 2 carelul design lnd rthnemenl y1tlde0 the INTERFACER80 
lht most pewtrtul real woild 1ntertace on the ITllrktf tooay 11 has a inputs. each optlCally· 
1solatl0 lnO 8 outputs. each With a rttay c<>ntacl The INTERFACER 80 IS tufty tompahbtt With 
our ANALOG 80. - ••g those to bt used togetller 1n OICllf to eteatt systom1 that control 
external oevic11 baseo on " sensed" 1npu1under control otthe TRS·80 
A FAILURE! In spite ol out extensive aoven1s1ng, very lew are aw11e of the 1XJstence ol tne 
power1ul ALPHA lfOSYSTEM 

The Facts Are: 
rne ALPHA SYSTEMtTRS·80 comb1nat1011 torms an 1ncr.00Dty ••rsat•te and powerful tOOl lor 
acqu1sot1011 / procesS1ngfcontrot 
·In spote of ns moderate cost tnt system 1s sopnos11cateo ano rehaDle 
-Thi ent111 system can be easily programmeO 1n BASIC uSlng INP1Xlano OUT X Ycommanos 
-The mooutar app<oacn and our EXPAN OABUS allow IOI instant upansion as requirements 
demano 

Tne lotlowtng pages conta•n more 1nl01mat1011 about lhe oevicn mentioned nere We inv•le 
you lo call OI wr 11e to 01scuss your parhcu1a1 appl!Ulo<ln 

Device descriptions; NEXT PAGE • 

TIMEDATE80 


Neat . Compact Design Shps Inside Ell Real Time Without 
3 Years Battery Life CV Option Shown) Expansion In terlace 

•Complete. sett conta1nl0 11ue real tme cloekfcalenoar. TIMEOATE 80 continues to keep 
accume time and dale wllen the computer is turneo oft or expeoences apowe1 la1ture 
•TIMEDATE 10 only neeos to be set once and 11 s two replaceable AAA· batteries 1no1 
111c1uoeo1 keep TIMEOATE 80 running 1n excess ot 3 yea<S Costly Ni-Cao Dalleries and 
charging circuits are ....,..natecJ 
• Int instant pewer IS appl•e<l to Ille TRS-80 11MEOA1E 80 plOV!OeS MOfOATEIYR. DAV 
OI WEEK HR MIN SEC and AM/PM 1ntormat•On Withquartz accuracy 
•TIMEOATE 10 replaces the tom11uter's internal ctock E.ctremety uselul tor automallc 
operation of remote syste<ns with no operalOI 1n at1enoance If lh• power fa11s and tnen os 

WHY LOSE PRECIOUS TIME ? 
restOlecl .only TIMEDATE 90 ,.111 update the system vntn current TIME and DATE1nl0rmat1011. 
an 1mpossiDll1ty with the computer· s internal cloek 
•TIMEDATE IO IS quam crystal based With INTELLIGENTCALENDAR incluOlng prOYISIOllS 
IOI leap yur• TIME 01$play may be by 12 houl AM/ PM or by 24 hOur mihtary ano Eruopun 
I01mat 
• TIMEDATE IO plugs d<fecl ly into lhe ru r of tne TRS 80 keyooaro and 91ves the l lMES 
tunctlOll even wlthoul an ExpanslOll Interface Fot tnose with a disk system II plugs into the 
tell sl<le panel of the Expansion Interlace An optional Y · c<>nnector can provide IOI lurther 
IXpanSIOR 
•TIMEDATE IO' s small Silt keeps the coinputer tible unclutterlO If you !lave an Expansion 
tnterfact. TIMEDATE 80 t1terally ' DISAPPEARS Dy s~pptng 1n10 the ompty space on tne 
bottom of the interlace 
• Two sets of sottw111 on ca.sent come wnn TIMEDATE 80- TIMESET ' anO TIMES . 
·nMESET ·• IS a step by step Set ol s1mple 1nstructions tor stiling TIMEO.-TE llO TIME$' 

1s a set ol poke 1out1nes wnicn paten OOS ano Level II TIMES to rUd TIMEOATE 80 ano 1s 
easoly intOlpouteo into any user sollware TIMES will always p11nt the tome and date 
wnen LISTING a prograrn-grut lor keepong track ot rev1s1ons1 
• Ot ner valuable USI$ 10< TIMEDATE 80 are accurate date ano nrne m~matoon for business 
reports t1 ke payroll records. hnancial reports elt OI to various 110 devices requirO!Q 24 
nour cloek Input sucn as i.00rat01y 1nstrurnenta110n. ano to tommunlCatlOll syste<ns 
neeoing .'LoO lnlLOQ Oui dal> IDuHet1n bOardsl 
•TIMEDATE ao, lu"y assembtlO ano testeo 90 Gay warranty comp.ete w,111 1nstructions 
and Sllflware on cassette $95 00 Y · option add $ t 2 00 

NEW: Computer to Computer ordering:(212) 441-3755 (24 hr. data line) CALL 

(212} 296 -5916 
FOR FAST ..: 

SERVICE ~ •ALPHA Products 
•CD S7 SU P!R ORDER FOR SH1PP1HG •HD Ha.DUNG 
•u OROERS SHIPP!D FIRSI t1 • SS M•11 
Wl •ttf" VIS• MASUR (HOG! CH!C<S M D 

85-71 79 th Street. Woodhaven. NY 1142 1 COD •DO 51 00 EII RA 
ouun1n 01scou,.rs •v•it 1.eu 
H 1 RISIOl • IS • OO S•llS ' " 
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typed in. Useful when examining dam· 
aged or tricky sectors, the CRC may be re· 
garded as a two-byte checksum. The disk 
controller starts calculating a CRC when­
ever an address mark of any kind is en· 
countered during a track write, and when· 
ever a sector is being written or read. On a 
write, these go to the disk and on a read 
they are compared to the CRC bytes on 
the disk, then reported back to the CPU 
along with an indication of their correct· 
ness. 

H gives a choice of hex or ASCII dump 
to the printer starting at any memory ad­
dress. 

According to the manual, possible fu­

ture additons to Trakcess are a disk com­
pare and a disk search facility. Improve· 
ments are promised to keep up with the 
state of the art in protected d isks. An up­
grade to the latest version may be had at 
no charge by sending a diskette with a 
postpaid mailer to The Alternate Source. 
Presumably, you would also have to fur­
nish proof of purchase. 

Mr. Baker says he doesn't like protect· 
ed software because it makes modify ing 
or moving the code difficult, and it is usu­
ally a pain to back up and use. Baker main· 
tains that , with 300,000 or more TRS-BO's 
in the field, and the fact that relatively few 
owners are In close contact with large 

numbers of other users, and that most 
owners are willing to spend some money 
on software, there will be plenty of sales 
potent ial even after all the swapping. 

Whether or not you agree with Mr. 
Baker's philosophy, it should be pointed 
out that reproducing copyrighted soft· 
ware for other than your own use is illegal. 

Trakcess is a good program, it works 
and, though not a replacement for Super­
zap or similar programs, It can be used for 
purposes other than copying. Besides 
that, it will give you a mini-education on 
the working of the d isk controller and the 
various disk formats possible. • 

Hellfire Warrior 
Automated Simulations 
Mountain View, CA 
$39.95 disk, 32K TRSDOS 
$39.95 caHetta, Level II, 16K 

by Debra M1rsh1ll 
BO Mlcrocomputlng stiff 

ellflre Warrior Is the second in the 
Dunjonquest series of full- length 

fantasy role-playing games produced by 
Automated Simulations (the first is the 
Temple of Apshai). 

The game is structured much like Date­
stones of Ayn, the mlnlgame introduction 
to the Dunjonquest series. Like Date­
stones, commands are issued by pushing 
various single keys. Graphics on the '80 
consist of a single-dimensional top-view 
representation of corridors and rooms 
found In the cave you venture Into In your 
hero's role. The character appears on the 
screen as a triangle created from graphics 
pixels, treasures are rectangles, and crlt· 
ters and nasties apppear as squares of 
different sizes, which disintegrate into 
shooting rays when they are defeated. 

Hellfire Warrior consists of four levels 
of dungeon. Each level proves Increasing· 
ly harder to stay alive In. However, ex­
perience points are gained with each nas­
tie killed, and your character becomes 
stronger, more resilient and harder to de­
feat with each battle. 

This game Is perhaps unique In the fan­
tasy game field because you have the op­
tion of creating your own character or 
bringing a favorite character from any oth· 
er role-playing game, computer-based or 
otherwise, with you to Hellfire to be your 
hero. The Gamemaster will randomly se­
lect a hero's attributes for you If you do 
not choose to create your own character. 
Either way, you must name your own char­
acter, and I quickly discovered the name 

must have a hero's ring to it, or the pro­
gram has some distinctively reprimanding 
thoughts to share on the subject. 

You may Increase your character's 
nat ive attributes (and chances to stay 
al ive) by visit ing and spending your money 
at the Armory, the Apothecary Shop and 
the Magic Shop. Each shopkeeper has 
many things of various Import for sale, 
and you should choose carefully, because 
the weapons, armor and magic you pro­
vide your hero will greatly affect his 
chances of remaining alive in the dun­
geon. Each shopkeeper sets a price for his 
goods and Is open to haggling, with in rea­
son. If you haggle too much or offer too 
low a price, you may find the shopkeeper 
raising his prices. Weapons may be en­
chanted, indeed, should be enchanted; 
ellxers, nectars, bloods and salves are 
available In plenty, but without any ex­
planation or guarantees as to their desira­
bility; magic amulets and talismans are 
also available to the wealthy (read: suc­
cessful) adventurer. 

The object of the game Is simple: Wan­
der through the maze, collect all treasure 
on all levels, buy advanced magical aids, 
proceed to higher levels, and eventual ly 
rescue the warrior maid Brunhi lde held en­
thralled deep In the dungeon. Exit the 
maze with Brunhilde, treasure and body 
Intact, and you win. Oh yes-pay the cler­
ic and try not to get yourself killed. While 
resurrection Is possible (and even likely), 
you always seem to lose a lot in the pro­
cess. Provisions are made for saving a 
game or character. 

Frankly, one of the most enjoyable 
things about this game Is the Book of 
Lore. It is nicely Illustrated, slickly pre­
sented and makes for enjoyable reading, 
which Is saying a lot for something that is 
software documentation. The directions 
and explanations are thorough and ex­
plicit; you will be well-advised to read the 

book complete ly before attempting to 
play the game. There are room and trea­
sure descriptions, and some secret mes­
sages that come In handy. In addit ion, 
there Is a short scene-sett ing story that 
proved to me the people who wrote the 
documentation are game players and fan­
tasy lovers. 

The game proceeds In much the same 
way as Datestones: You manuever down 
halls and into rooms searching for trea­
sure and secret doors. At any moment, 
you may be attacked by a nastle or beast· 
le and have to defend yourself. There are 
pits and traps, and any treasure box may 
be boobytrapped. 

The game is written In Basic and unfor­
tunately, this makes for slow graphics 
drawing and reaction t ime; you may con­
tinue fighting a battle after you have 
demolished your opponent because of the 
slowness of program execution. It Is also 
d ifficult at t imes to determine exactly who 
Is coming out ahead In a battle. Unlike the 
Datestones game, however, critters In th is 
contest do not self-destruct without any 
effort on your part. In addition, the game is 
the real time, so don't let your attention 
wander; you may discover you have been 
killed while you ran out to the kitchen to 
get a snack. 

The game Is not easy to win. The beast­
ies change types on each level, different 
mag ic Is required, and there Is enough go­
ing on when the graphics aren't being 
drawn to keep your interest up. Some of 
the graphics sect ions were poorly concep­
tualized; when It takes many seconds to 
draw a dungeon section, I don't want to 
have to watch It being done every three or 
four steps I take. which occasionally hap· 
pens. On the whole, however, any true 
game fanatic wi ll find this game Intriguing 
and entertaining. It is also a welcome 
change from adventure games without 
graphics.• 

28 • 80 Microcomf)utlna, October 1981 



T H E 
mcK.ao MAKES KfllOAAO OISOlETf 
FuturH Ille ..,_,, AT AAI Joyslttl< a oocuons + 10 
tonlfOI Smpll onsll'\ICllOl\S IO INkl ~ YtrSOIS OI 
mosl .,.,_ ll'f'lOS Plugs "1IO k~O IX IJlllllSOI 1111 
Ptlct WQldes AIARJ fOYSlicll """ Al.PWA inler1JCC .,.. 
lllSlructoGM Fllff . MAGIC ARTIST P'09""" I) 19 q, 

•O>t At• T A l•un ~: • ~ 
y Sotto1w t1e o.. .n· A 1(' ~yAt ,._ 


l)S1.t1t1~IRUJHS lll!lA•~u l 

SlH •~ADVlJ.l ... Rt ~"' «lll.lflolri' 


s.c....· ....J ' ....,u\i,)I'.,. ......., Or\ 1:t11JtOr 


I DIGl'Al l.I Ull METERS 11.UGGlO M O YOUR 1115 90"' 
MHSWt Temoe-rJt~rt Von• tyf,.,., l'9f'1 P'lnSM I! l!' t. 

Very usy to use k>f e~P't >ti l 'NO ~I c.h.l'"'et t 4 10 
04.IT 0 ' S.M!IC1s mpur ' ' and il!ia u..r11 lhe c~ 10 
A ~P(Oi P\JIS fht result '" ~lf·IO.. " VO•. 
Spec•ou11ons 1npu1 ••nge 0 SY 10 0 '.>OOV Locn ,,,.., • ., 
C.lft be H1 to • chtte.renl KMe 
llHaklloon ~V 1on SY •1nge1 Accurx., al>IS 5 ... 1 Pon 
AOOrtss ,,,mOt< setecUCH "'uQs •"tel li.tyt>Nro ous or E11 
tscrttn prll'ltet pom Auetribled •no tewed 90 a..y • • r1nr, 
~· Wllll- SOIOOl"I COMeCtor .....~ $13!1 

LET THE CHAIN UEAKER FREE YOUR MINI-DRIVES 
lnd 'hti 411Sy~ ~once •nd kY ,a F1U llA '"""' 
dllVt\ Pettom AefOCOl"T'IQ Stl\19.trt L~ Cf006otl MTI 'w' SU 
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lisp Interpreter 
Supersoft Associates 
Champaign.IL 
$75 cassette 
$100 disk 

by Gary McGath 

n unusual entry in the language 
field is Supersoft's Lisp in terpreter. 

Lisp is not as well known to microcomput­
er users as it might be, although it is the 
most heavily used language in artificial in­
telligence research. Its simple (though un­
usual) syntax and powerful data manipu­
lation capabilities make it an excellent 
choice for dealing with the complicated 
data structures required by artif icial intel­
ligence programs used for natural lan­
guage processing and pattern recognition. 

Other areas where Lisp is effective are 
symbolic mathematics and adventure­
type games. The Supersoft interpreter 
runs on both the Model I (l evel II) and the 
Model 111 with 16K o f memory; the disk ver­
sion runs under TRSDOS. Ali these ver­
sions offer TRS·80 owners the opportunity 
to experiment with artif icial inteli igence­
type programs on their microcomputers. 

Lisp stands for List Processing. The on· 
ly data st ructure Lisp uses is the list, 
which is a series of linked data cells. The 
elements of lists may be other list; this 
permits the representation of any t ree 
data structure. Programs are lists and 
may create other lists; memory space for 
lists is allocated by the interpreter as 
needed. As a result , it is possible for one 
Lisp program to create or modi fy anoth· 
er one. 

Supersoft 's implementat ion of the 
language is fairly complete. Floating­
point numbers are used, and a variety of 
mathematical functions are provided. 
Variable names (atoms) may be of any 
length. Property lists, allowing the pro­
gram to associate attributes with atoms, 
are supported, as are two different kinds 
of user-defined functions. Funct ions that 
are part of standard Lisp, but can be com­
posed easily from other functions, have 
been omitted to save space. The u'Ser's 
manual gives Lisp definit ions for these 
functions which can be typed in. The set 
and reset functions perm it screen 
graphics. 

Input/output operat ions on cassette 
and disk consist of saving and loading all 
data are not formally distinguishable.) On 
the Model Ill , either 500 or 1,500 baud 
may be selected for cassette input/output 
but the rate cannot be changed once it 
has been set. This l imits the Model Ill user 
to 500 baud if he or she wants to use the 

Edit and Trace programs Supersoft pro­
vides of tape. 

The interpreter Is quite fast and nearly 
bug -free . Garbage col lecti o n- the 
reclaiming ot released storage-is the 
most difficult problem in implementing 
Lisp; but in this case, the hesitat ion caus­
ed by the garbage collector is barely 
not iceable, even on a 48K machine. 

I have found only two bugs so tar in the 
cassette version. One Is typing an atom at 
the interpreter will not produce a response 
unless the atom is followed by a space or 
a right arrow. The other is if an atom is 
given a property of NIL, that property can 
never be changed except by directly modi­
fying the property list. 

There are, however, a couple of d isap­
pointments In store tor the buyer of Super­
soft' s Lisp. The manual Is a thin docu­
ment, typewritten and cheaply bound. It 
will be an insufficient guide tor anyone, 
even a professional programmer who is 

Spooler 
Mumford Micro Systems 
Summerland, CA 
$16.95 

by Wiii iam C. Huffm1n 

peeler by Mumford Micro System is a 
print formatt ing system for parallel or 

serial printers. Spooler allows you to 
specify the number of lines per page, the 
number of characters per line and a 
pause, If needed, between pages of out­
put. The pause allows Insertion of another 
sheet of paper if your printer prints only 
one page at a t ime. Spooler also allows 
you to send the contents of the video 
screen to the printer. This last feature is 
simi lar to the JKL function of NEWDOS 
and others. 

Worka Without Disk 

Spooler is a machine-language program 
which works on any Model I, Level II, 16K 
or larger and Model Ill 16K or larger 
TRS-80. Spooler will work without disk. Let 
me repeat that , Spooler works without 
disk. It is supplied on a cassette con­
taining six copies of the program. lnclud· 
ed on the tape are two copies each of the 
16K, 32K, and 48K versions of the pro­
gram. Directions for placing the program 
on disk are included in the easily read and 
well documented Instruction book let. 

Spooler works by setting aside a user­
defined chunk of high memory. All output 
intended for the printer Is Intercepted and 

less than fluent in Lisp. It does, however, 
tell the experienced Lisp programmer 
everything he needs to know. 

The major deficiency In the software 
itself is the lack of any printer output. The 
only way a printout can be obtained is to 
save a program on cassette, return to 
Basic to redirect screen output to the 
printer, reload the program, and obtain the 
list ing. If Supersott had provided a POKE 
funct ion like Basie's, this redirect ion 
could have been performed without leav­
ing Lisp. 

These problems, however, wil l not 
stand in the way of anyone who believes 
Lisp is the right language for his or her 
projec ts. I hope Supersoft will add some 
Improvements In the future, but their pro­
duct Is already an exciting alternative to 
programming in Basic.• 

Ed. note: The Al references are our com­
ments, not the author's. 

sent to this area. Whenever Spooler is ac­
tive and LUST or LPRINT commands are 
encountered, the cursor disappears from 
the video monitor for a brief period. The 
printed output is rerouted to the reserved 
high-memory area. When the cursor re­
turns to the screen, you are able to contin· 
ue execution of your program. You may 
even load and execute another program 
while the printer goes merrily on Its way 
producing printouts. The printer cont in· 
ues to run whi le you cont inue with your 
program. 

Spooler also works while in DOS. Now 
you can get a printout of your disk direc­
tories if you do not have Newdos or one of 
the other operating systems with a JKL 
feature. 

I like the Indent funct ion of Spooler. I 
tend to program using very long or multi· 
pie statement lines. It is d ifficu lt to follow 
a Iisting of a program which contains long 
lines because the line numbers do not 
stand out. I use Spooler to Indent my l ist­
ings and they become much easier to 
read. 

My Centronlcs 779 line printer is slow 
and my Texas Instruments 810 printer will 
not indent listings. With Spooler, my wait· 
ing on a printer Is over. In short, I like 
Spooler. I like Mumford Micro. They sent 
me an Improved version of Spooler several 
months after I received the original ver­
sion. The Improved version was sent with· 
out charge and without my requesting it. I 
can only give my highest recommenda· 
tion of Spooler and of Mumford Micro 
Systems. • 
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WHY IS THE ALPHA JOYSTICK 
SUCH A SUCCESS ? 
A : Sofware support like th is : 

TALKING 
ROBOT 

ATTACK 

ALL GAMES : 
16K Level 2, M od 1 + M od 3 Casse11e S 15 95 

32k Level 2, Mod 1 + Mod 3 Ooske!le S 19 95 

10 % d 1scoun1 lor2 games 15"'- for 3 or more 

Games may be p layed w olh or wt1hou11oys11ck 


=• · 
SCARFMAN 


AsterOIO• ~, onnousoy •rouna 1rie T1't souna 01 1ne kWo:Otl os ta .ng y,..• ~ Y' • '"'1> • 1f e OOllOM of 
screen 'f~ '""st de$troy t"MI asit h.:.Os o,ilOefs -• been Sl)O(tld wirpong tr Nle tlgtl • en ships-· Otl 11't 
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D1u -: 1n10 tt e CX"U J Your Sh•p '4 ~ t re ,,.-oul ~s A 'ew Dru-. form· rnorwe IOWMO !T\e"n l'KI t.re "111151 n But 

•'l()tl ind • 1 str1 g"'' 4! you' You NC.t tr-e mote a.~ns you ~·rov tne IUl!:f' 
~no hte Y-iatcn O!oit •01 1n.a1 U ..ttef .,, U'I .,-our f ng~ ori 'ht ' e OU1tO'l i.:no1t ~ 0 •e re~1 n nQ ontS beCO!Tlt f , )CJ gee 
tne aser• As re..- e-.ea ~ Ua)' 1931 Byte '~t tl\ts shOC mus! connect' ,,.,, 1n soYno 'OO oooa y0u ,,, ~' e a e lht F&,g 
1.t•; •t<n• e"!\.tS sn p 'I/If lh so C' 111ei.ts1 

•esoono to '"'""'' rc!a~e r ype< s04Ce 

THE ALPHA JOYSTICK: 

REAL ARCADE ACTION 

8 Featu res the famous ATARI JOYSTICK 
lilWorks with any Level II or disk syslem Model 1 
• Plugs directly 1010 KB or E/1 (next to prin1er port) 

lilCompauble with any other TRS·BO accessories 

llSaves your keyboard 

Iii Fun 10 experiment in BASIC Simply useA= INP(O) 

10 read 1he 1oys11ck 


IiiFully assembled ready to plug in and use 


Price includes Atari Joystick + Alpha lntertace + 

ins1ruct1ons + demo program. The Alpha Joystick 

1s backed by an uncond111onal money back 

guarantee If you are not delighted with 11 return 11 

w11hin 14 days lor a prompl and courteous refund . 


TALKING 
ROBOT ATTACK 
INCREDIBLE! This ~maz ing game actually TALKS 
without a speech synthesizer, through the cassette 
AUX plug 

You are armed with 1us1 a hand held laser In a 
remote section ol 1he space s1at1on you encounter 
armed robots. some march towards you. some wait 
around corners Watch out the walls are e1ec1rilied 
Zap as many robots as you dare before escaping 
in1o a new section where more robo1s await you 
The siruggle continues With Joystick action and 
VOICE OUTPUT. this game Wiii amaze you~--~ 

SCA RFMAN 
THE LATEST ARC ADE CRAZE r.ow 
TRS·BO 
11 s ea1 or be eaten You control Scarfman around 
the maze gobbing up everything in your path You 
attempt lo eat 11 all before the monsters devour you 
Dlfhculty increases as game progresses Excellent 
high speed machine language action game From 
The Cornsolt Group With sound 
CAUTION : Played with lhe Alpha Joysuck Scartman 
may become add1c11ve 

COSMIC FIGHTER• 
Your shrp comes °"' o' "Y°'" SIMU As Y'"' "" .. Oo•n or '°" v" 
1.1..,de~ ' co,..._oy ct , te"'' , ,,,.,. o~s1r0)' ' t'on.iuts c.ry oul tek rt SC\A You mus• 
t .tr., one e... t 11"1C1Cner se• »PeMS ~neu-.et lhlougl'I •tie uteto cs & 
T~ett stem more ntel Qlt'll vcu meteo<'s Cin .,..,., g« DK• ta tne spoce 
t itnlN'e them too .,.OU, 1uet SUOP., s s1a•oon>1 r •t ~rs to oes1roy t!lt 

o m noshing You must cle>lroy '"'° mo<t •S'erOIOS out ...1e11 out lliefl COUIO °' 
secs oe•.ort l--OU un oocJ; lhf> s.p.a...e ao a,.,. ftAGSHIP 111<• .ng 
Sl•IOO s f'aQ-A 0t1 your sunntr Yt ·~ s.ouno 1•1"'111 

SOU"Cl 

Toll Free 

Order Line 


(BOO} 
221•0916 

ADD I U O '!R ORD!UOR SHlffi~C A•OHA • OllNC 
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WE ACCl,1 V'Sl MASIER CHARGE CHEC<S M 0 
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N Y RESID ENTS ADD SA LES Ill ­

,,.. 210Products 
11421 (212} 296 - 5 9 16 

http:D�SCDu.rs
http:111<�.ng


f0REVIEWS 


EDTASM·Plus 
Mark Chamberlin and Blll Yates 
Microsoft 
Bellevue, WA 
$29.95 

by Chris Gundlach 

ince the introduction of the TRS-80, 
those of us wishing to try our hand at 

Assembly-language programming have 
had the excellent Radio Shack Editor/As· 
sembler which is well known as a good 
value because of its "big assembler·· lea· 
lures. Unfortunately, using the original 
EDTASM meant writing programs with the 
Editor/Assembler. sav ing the source code 
on cassette (for later work), saving the ob· 
ject program on cassette, and finally load­
ing the object program and T·Bug (two 
more cassette operations that cause loss 
of EDTASM in memory). For me, all the 
cassette flipping (and the usual hassles 
with wrong volume settings) took away a 
lot of creative gusto needed to work with a 
machine-level program. 

Microsoft 's new EDTASM·Plus is one of 
those miracle programs that cures just 
about every hassle you might think of. If 
you are just starting to get into Assembly 
language and the inner workings of a 
TRS-80, EDTASM·Plus is just what you 
want. 

EDTASM·Plus is written by Mark Cham· 
berlin and Bi ll Yates; Chamberl in de· 
signed the original Editor/Assembler. 
These people know the TRS-80 inside out, 
and have been in touch with this computer 
since it first came out . The knowledge 
shows, since EDTASM-Plus is an incredl· 
bly complete Assembly-language develop­
ment system oriented to the cassette 
TRS-80 user, and takes into account the 
overa ll design of the TRS-80, the way it 
uses memory, and so on. 

EDTASM ·Plus has three important 
parts and we'l l review featu res of each for 
you. We'll try to explain th ings in a way 
that new Assembly·language program· 
mers can picture. The three parts, all con· 
tained within EDTASM-Plus and loaded 
with one cassette load using System, are: 
the editor, the assembler, and Z·Bug (a de· 
bugging monitor similar in function to 
Rad io Shack's T·Bug). 

The Editor 

The editor is very much like the same 
feat ure in the origi nal Editor/Assembler. 
Using numbered program lines, it allows 
you to type in Assembly-language pro· 
grams in Z80 rnnenomics, or code words, 
such as the command LD A, (Hl) which 
loads the computer's A-register with the 
contents of a memory location pointed to 

by the H and L register pair. The editor 
stores these lines for later conversion, 
or assembly, into the actual numeric 
mach ine-level commands which the ZSO 
chip in the TRS-80 was designed to work 
from. 

Editing features in EDTASM·Plus have 
been greatly expanded over those in the 
original Editor/Assembler. Using a l ine· 
ed1t1ng feature like the Edit funct ion of 
Level II, you can change program lines. 
However, EDTASM-Plus also allows you 
to move any part of your Assembly-Ian· 
guage program to another set of program 
lines. This saves you the headache of re· 
typing one or several lines of assembler 
code after discovering you had them in a 
bad place in your program. 

EDT ASM·Plus' Editor also allows you to 
edit a given series of program l ines with­
out having to reenter the Edit function for 
every line. You just give the Editor the line­
number series and it stays in the Edit 
mode for each of the l ines. Rather than 
giving the exact range of line numbers, 
EDTASM-Plus also lets you give a start ing 
line number and a number of lines to 
edit - a handy feature to use after you've 
inserted new lines that might be num­
bered oddly. 

Using a variation of this feat ure, you 
can also go through your program to add 
comments to each line. Called the extend 
function, it lets you move to each l ine, po· 
sit ions the cursor at the end of each line, 
ready to input your comment for the line. 
After you Enter the comment , the Editor 
moves to the end of the next l ine-you 
don' t have to retype the Edit command 
and the X subcommand for each line. 

EDT ASM-Plus has the other program 
editing featu res of the original Editor/ 
Assembler. For example, insert l ines start­
ing at a certain number with a certain in­
crement, replace a line, renumber all the 
lines or a part of them, delete lines, f ind a 
string with in the assembly code, and so 
on . Together with the new line, b lock copy­
ing and moving features of EDTASM·Plus, 
the new Editor is a powerful and versatile 
working tool for entering Z80 mnenomic 
code. 

EDTASM-Plus also adds a coup le of im­
portant features not found in the original 
Editor/Assembler, and which may be new 
to those familiar with original version. 

It will accept macro definitions. A mac­
ro is something akin to a DEF FN state· 
ment in Disk Basic, by which you define a 
function that contains a number of actual 
program statements. When you call the 
function by name, the computer performs 
the steps of that function just as if you 
had written them out. Simi larly, a macro is 
a block of Assembly-language statements 
that you might wish to use over and over 
again, bu t with different parameters or 
va lues within the rou tine. You define, or 
describe, a macro by writing out the steps 
using dummy val ues. The Editor remem­
bers the steps in the macro, and whenever 
you call it by name and provide the val· 
ues-a step involving a single program 
pseudo·op line-it generates the steps of 
the macro in your Assembly·language pro· 
gram when it 's assembled. 

EDTASM-Plus also allows condit ional 
assembly. You may establish conditions 
that must be met for a given part of the 
program to become part of your assem· 
bled machine·language program, and if 
the condition is not true, the assembly 
just skips that part of the program as if it 
were not there. The example given in the 
EDTASM·Plus manual is a good one: You 
have a program you wish to assemble to 
fit a 4K TRS-80 and an extended version of 
the program to fit a 16K machine. Condi· 
tional assembly lets you pluck out the 
parts you do not want to include in the 
smaller program, so that you can create 
both versions using your master program 
in stead of typing in and assembl ing two 
versions yourself. 

"EDTASM-Plus is 

one of those 


miracle programs. " 


EDTASM-Plus also recognizes new op­
erators within you source mnenomics. Be· 
sides using expressions such as VIDEO 
+ 40H, you can use mu lt iplicat ion, divi· 
sion, modulo div ision, and log ical oper· 
ators with in your source code, so that the 
Assembler will calculate and assemble 
your program correct ly without your hav· 
ing to work ou t the expressions by hand 
beforehand. You can also use parenthe· 
ses in expressions, something that was 
not allowed in the original Editor/As· 
sembler. 

The Assembler 

The assembler portion of EDTASM­
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Plus is the part which reads your mnemon­
ics and converts them to actual dig ital in­
struction for Z80. EDTASM·Plus provides 
a variety of error messages and warnings 
when your program is assembled, like the 
original Editor/Assembler. 

But the original EJA left you with just a 
couple of options upon assembly- record 
the program onto a cassette to reload and 
run it, or continue working in the Editor. 
EDTASM-Plus will assemble your program 
directly into the TRS-BO's memory, using a 
locat ion you choose or one provided auto­
matically by EDTASM-Plus, so that you 
don't have to record it on cassette to run 
and debug the program. Using Z-Bug (de­
scribed next, and part of EDTASM-Plus), 
you can immediately run your assembly­
language program. EDTASM-Plus gives 
you plenty of the interactive features that 
are inherent with a Basic interpreter, and 
eliminates a t iresome and often discour­
aging series of cassette loads and reloads 
just to test a program and get it right. This 
Microsoft package assembles into memo­
ry without destroying the Editor/Assem­
bler itself, so you can go back to your 
source program in the Editor to make cor­
rections and reassemble it to try again. 
Then, after the program is the way you 
want , EDTASM-Plus will assemble the 
program for loading into any memory lo­
cation you specify, so that you can make 
your machine-language cassette and use 
the program without EDTASM·Plus. 

The symbol table is alphabet ized and 
error-codes are appended to l istings in the 
symbol table for things such as undefined 
or redefined labels. Labels used to iden­
tify macros rather than actual source-pro­
gram steps are also Identified. 

EDTASM-Plus supports lineprinter out· 
put, as does the orig inal EJA, so that you 
can lineprint your source code with or 
without line numbers, the symbol table, 
the assembled listing, and so on. Switch· 
es (in-line commands given when you as­
semble the program) allow you to suspend 
or allow printouts of macros and other 
parts of the program. 

Z-Bug 

Z-Bug, the third part of EDTASM-Plus, is 
like a T-Bug whose IQ was beefed up by 
some miracle drug! Z-Bug is a monitor, a 
program that al lows you to look into the 
TRS-BO's memory location and change 
them if needed. You use Z-Bug to run your 
assembled machine language program, 
see what It does, make corrections and try 
again, set breakpoints, and jump back to 
EDTASM-Plus and the source program. 

Z-Bug goes beyond T-Bug in that it wi ll 
display program steps as mnemonics 
rather than simple byte-by-byte hex num­
bers. It's like a line-by-l ine disassembler 

and because Z-Bug stays resident with 
your source program and EDTASM, you 
can reference locations to be examined 
with Z-Bug using your own symbols rather 
than specific hex memory locations. 

Z-Bug also has a calculator mode so 
you can perform hex-to-decimal conver­
sion on-line (without disturbing your pro­
grams or entering special conversion sub­
routines) and even calculate expressions. 
You can ask Z-Bug, for example, to tell you 
where VIDEO+ CURPOS + 40H is by just 
typing it like that, followed by = . Z-Bug 
wi ll output numbers in hex, octal , or deci­
mal , and will input numbers from the key­
board in any base from 2 to 16. You can 
therefore use Z-Bug to type in a memory 
location bit-by-bit (10011101 , for example) 
and then see what that binary number is in 
hex, decimal, or octal. 

A Byte mode lets you look at individual 
memory bytes (like T·Bug), and a Word 
mode lets you see pairs of bytes-proper­
ly decoded from the ZBO's reversed stor­
age format which has the low-order byte 
first. Z-Bug allows you to display memory 
locations as ASCII (character) output, too. 

Z-Bug allows eight breakpoints in your 
program and you do not have to fix a 
breakpoint after it's reached, as you do 
with T-Bug. Z-Bug also allows you to step 
through your program by single steps 
which is a lot easier than trying to test a 
program on the f ly at microsecond 
speeds. 

The Southeastern Textan 
Southeastern Software 
Birmingham, AL 
$40, ca11ette Model I 

by Dennis Thurlow 

F ind a need and fill it! Yep, those six 
words are the secret to success al­

right, and Southeastern Software has got 
a winner here! From the well written, in­
dexed(!), easy-to-follow manual to the 
flawless execution of each and every com­
mand, this has got to be one of the best 
thought out packages I've seen. 

The program locates itself to the top of 
available memory, then asks it you want 
to type in, or CLOAD, a program. Either 
way, when you' re ready, you have an in­
credibly powerful editor at your disposal. 

Using the shift key and down arrow as a 
control key, there are 24 cursor control 
commands that allow you to insert or de­
lete characters, words, or lines of Basic, 

Microsoft has included a stand-alone 
version of Z-Bug on the back side of the 
EDTASM-Plus cassette, so you can use 
Z-Bug alone. Symbolic references, of 
course, work only with a source program, 
resident with EDTASM-Plus, so the stand­
alone version of Z-Bug can't reference 
symbols. 

Z-Bug is great just for looking at the 
TRS-BO's ROM subroutines and the pro­
gram routines in the reserved RAM areas, 
so you can learn something of how Basic 
does what it does. 

The EDTASM-Plus Handbook 

The instruction handbook is as excel­
lent as the software itself. It's written by 
Wi lliam Barden, the author of Radio 
Shack's book on TRS-80 Assembly-lan­
guage programming, thereby making 
EDTASM-Plus a fine companion to your 
first explorations in machine language. 
Some assumption of ZBO programming 
and the original E/A are assumed in Micro­
soft's manual, but all of EDTASM-Plus' 
new features are explained thoroughly 
and well. Microsoft even included a notice 
of a couple of obscure bugs that would 
arise in tricky assemblies, and tells you 
how to use Z-Bug to make the correc· 
l ions to EDTASM-Plus and punch your­
self a corrected tape. Needless to say, 
EDTASM-Plus obviously represents a 
huge amount of work by its programmers 
and Microsoft. • 

search for any character, replace any 
character with any other, or load another 
program. The control X command puts 
you In an extended mode that allows eight 
more commands Including string search 
and replace, block delete, insert lines with 
automatic numbering, and displaying the 
amount of free memory. 

In addit ion to the text handling features 
there is an abbreviated keyboard. Pres­
sing shift and any letter types a complete 
Basic command or statement. 

The repeat key feature works for any In­
put not related to editor commands, the 
break key will abort a bad load, and the 
non-destructive cursor can be moved to 
any point on the screen using the four ar­
row keys. Complete error messages are 
displayed on screen and thoroughly ex­
plained in the previously praised manual, 
and programs can be merged in the buffer. 
When you exit the editor, all text is fed to a 
compiler that returns It to Basic compres­
sion codes. 

This is a dream utility for the Basic pro­
grammer.• 
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Planet Miners 
Avalon Hiii 
Baltlmore MD 
16K, Level II, Mode's I & Ill 
$14.95 

by Darren DeVlglll 

lanet Miners is Avalon Hill 's first ef­
fort at a microcomputer game outside 

the strategic war genre, and is an excel· 
lent example of thorough programming. 
While Avalon Hill Is a well established 
game company, I was a little leery of their 
excursion into the world of microcomput­
er game design. 

planets); display mining status; display 
ships in orbit; display ship status (yours); 
set ship destination; protest a claim; at­
tempt to claim jump; attempt sabotage; 
finished with commands for today (not ex­
actly my idea of an opt ion, more like death 
and taxes). When attempting sabotage or 
to claim jump, keep in mind that the Space 
Patrol may arrest you if you are caught in 
the act. If there are no Patrol ships around 
and your opponent catches you, your ship 
crew will be detained and tortured by your 
would-be victim. The scars still show, and 
I've become a wary miner indeed. (I told 
you it was realistic). 

If you play with fewer than four players, 

"While Avalon Hill is 

a w.ell-established game company, 


I was a little leery of their 

excursion into the world of 


microcomputer game design." 


The game's scenario Is a futuristic Gold 
Rush. You have five ships, three oppo­
nents, and a limited amount of mining 
claims to try for. To add realism to the 
game, the playing opt ions include claim 
jumping, protesting claims, and (my per­
sonal favorite) sabotage. 

The game Is for zero to four players; 
zero being the computer versus itself. (The 
computer always plays in the capacity of 
the Space Patrol regardless of the number 
of human or non-human players). All the 
play options are interactive, for example, 
jumping a claim on Pluto causes the com­
puter to evaluate the locat ion of your 
ships, the Patrol's ships, and the c laim 
holder's ships. It also evaluates the 
finesse of these ships, each player's polit­
ical pull, and current popular opinion con­
cerning your family. (Each player's ships 
are considered to be part of a corporate 
family.) Those factors concern not only 
c laim jumping, but just about every as­
pect of the game, and its outcome. 

I have not iced two detachments from 
reali ty in the game. One is that there are 
10 planets in the solar system (the addi­
tion being Ceres), and two, once you set a 
ship's destination, you can 't alter it (after 
take off), until the ship arrives. This adds a 
degree of spice in some situat ions. 

There are 10 play options available: 
Large solar system (map); small solar 
system; display travel times (between 

the computer automat ically ass igns 
names to the other players, which are 
simulated by the computer. This may not 
seem like much, but I still hate the 
Lysanders-they win too much. 

One game ru le worth special mention Is 
that just because someone types their 
name in first doesn't mean they will play 

first-the se4uence of turns is randomly 
chosen every round. This is the only pro­
gram I've seen with th is feature. Planet 
Miners is an exceptional buy.• 

-------------------------------------' 
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Quality Percom products are available 
from the following authorized Percom 
retailers. If a retailer is not listed for your 
area, call Percom toll free at 1-800-527­
1592 for the address of a nearby retailer, 
or to order directly from Percom. 

ARKANSAS 
MICROCOMPUTER SYSTEMS INC Hoc S.,.,ngs 

ARIZONA 
SIMUTEK Tucson 

CALIFORNIA 
ALPl-!A BYTE STORES Calobaso' 
BERKELEY MICRO COMPUTERS Be<keley 

OMPUTER INFORMATION EXCHANGE 
Sanluis Rey 

COMPUTER SERVICE CENTER Hollywood 
DESMAR ELECTRONICS S.n14 Clo.a 
HOBBYWORLD Non hndge 
WHOLESAL E TECHNOLOGY San" Ana 

COLORADO 

ICROCOMPUTER APPLICATIONS 


Denw< 
DISTRICT OF COWMBIA 

HE PROGRAM STORE Woslungton 
FLORIDA 

EN TRON. INC l.o'!IO 
MICROCOMPUTER CONSULTANTS 

O=ond Beoch 
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Hollywood 
GEORGIA 

DAVIS SYSTEMS INC Adan 1a 
HAWAII 

COMPUTER CENTER Honolulu 
IDAHO 
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IWNOI S 

C hocbgo 
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Shownee 
Hut<hmoon 

US RADIO SHACK 

M ASSACHUSETTS 
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MARYlAND 
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ALTERNATE SOURCE Lon~ng 
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MARKETING COMMUNICATIONS M..nph~ 

TEXAS 

ACCESS UNI IMITED Richardson 
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Disk Storage: It's No Place to Compromise. 

A dependable disk system 
means everything to the high­
performance operation of your 
computer. At Percom, we know 
this. And we do something 
about it. 

For example, the connectors 
on our TFD drive systems are 
gold plated. 

Why? Because solder-plated 
contacts oxidize, forming an in­
sidious insulation that can 
cause erratic operation. And 
then total failure . 

Gold-plated connectors are 
just one way we make better 
drive systems than the competi­
tion. 

Now # 1 for the Model III 
Quality Percom TFD drives provide more 
features. cost less. Add on drives start at 
only $439 00. Complete First-Dnve Sys 
tern!. start at only $749 95. Features: 
" Fllppy" Capability Record your 

To order producb. or for llw name of your 
au1honzed P!'rcom retailer call toll free 

1-800-527-1592. 

(LJE~llllM) 

PERCOM DATA COMPANY. INC. 
211 N KIR8Y GARLANO. TEXAS 75042 

1214) 272-3421 

~ tt<kk>rndrk o f P'-"rt.om [lrola C(ll"'IP""V Inc 

programs and data on either side of a dis­
kette. Greater Storage Capacity 
Store 180 Kbytes - formatted on one 
side of a 40 track TFD drive. Store over 
twice as much on a TFD 80-track drive. 
Think Megabytes Your TFD drive 
controller will handle up to four drives. 
You can access almost 1 5 million bytes 
of on line program and data hies. Either 
Add-in or Add-On Your TFD Fir!tl 
Drive System can be either internal 
(add-in) or external (add on). In either 
case. you get a complete system in 
eluding the disk controller. drive. power 
supplies and disk operating software 
BASIC-Language DOS Included on 
diskette with each First Drive System 1s 
Percom's OSB0/111 '". This easy-to-use 
disk-operating system loads into 7 Kbytes 
of RAM and then frees the drive for other 
use. With OS-80 •• programs. you can 
have full. read write interchangeability 
between Model I and Model Ill diskettes. 
Or Model Ill TRSDOS* TFD 40­
track dnves work with Tandy"s Model Ill 
TRSDOS. without modification. For 80 
track operation, TRSDOS can be easily 
modified with diskette patches supplied. 

Still #1 for the Model I 

Besides greater storage capacities, more 
quality control measures and lower pri 
ces, all Percom Model I dnves are rated 
for double density operation 

Plug a DOUBLER • in your Expansion 
Interface and enioy the same double 
density disk storge capacity as Model Ill 
owners. Included with each DOUBLER is 
a TRSDOS compatible double-density 
disk-operating system DOUBLEZAP 
programs are available for upgrading oth 
er popular DOSs for DOUBLER opera 

hon. And our double-density version of 
OS-80,. costs i ust $49 95. 

Of course you don' t have to upgrade 
your Model I for double-density opera 
lion to use Percom disk drives. But it's 
nice to know 11ou can. 

Percom TFD drives for the TRS-80 
Model I are available m 40-, 77- and 80 
track versions. in 1-, 2- and 3-dnve con 
figurations Prices start at $399.00. 
Syste m requirements: Model Ill TFD dnves work 
with a 16 Kbyte system (mini and Model Ill BASIC 
TI1e 1n1t1al dnw musl be a f1rst-dnve sys1em An op 
11o nal mterco nnecnng cable Is available for expdnd 
Ing with exlPrndl dnve<. #3 and #4 Model I TFD 
dnves "''Ork "''th a 16·Kbyte 5',ISlem (min) equipped 
with an Expdn'ion Interface Level II BASIC and 
DOS soflw11re. and an 1nterconnecnng cable Two 
and four drive 1111erco nnecbng cables are available 
from Percom 

r----------------, 
Yes I'd like to know morl! about 
th(> bcl.t fOt" my TRS-80 computer 
Send me frtt literature about quabty 
Percom products 

Model I Cl Model Ill 

Send 10 
PERCOM OATA COMPANY Inc O..p1 ~ 
211 N Kirby St Garland TX 7[,cJ42 

Clly 5'dlC 

ttp phone numbt•r 

MAIL TODAY! 
~~JI 

~----------------~ 

•trd! it."mdtk of Tarld\.. R.J.c> ~... CQl"pOl'at.on ~h~ no u• 1nor1.h p le• f'trt -wn D..1l4 t.ompa•tV PRICES AND SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE. 
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TRS-80 Assembly Language 
Herbert S. Howe, Jr. 
Prentice-Hall, Inc. 
Englewood Cliffs, NJ 
$15.95 Hardcover, 186 pp. 
$6.95 Softcover 

by Edward D. Young Ill 

earning how to write TRS-80 Assembly· 
language programs can be a very dif· 

ficult task. Unlike Basic, in which the in· 
structlons bear a logical relat ionship to 
the operation Intended, Assembly-lan­
guage Instructions usually resemble the 
names of exercises rather than computer 
operations. For example, you can Push or 
Pop a byte, Rotate or Shift a bit, etc. 
Hubert Howe, Jr., a columnist for the 
TRS·80 Monthly News Magazine, offers 
his book as a guide to understanding this 
complex, yet elegant, language. Except 
for the few reservations noted below, this 
book is a good reference for both begin­
ning and experienced Assembly-language 
programmers. 

Howe divides his book into two sec· 
tlons. Part I introduces and explains the 
basic concepts of Assembly-language 
programming. In addition to describing 
the operation of the Z80, the heart of the 
TRS-80, It explains the organization of the 
TRS-80's memory and how to use the vari ­
ous permanent subroutines which reside 
in it. 

The discussion of how certain in­
put/output devices, such as the keyboard 
and video display, are linked to special 
memory locations is particularly infor­
mative. Other chapters in Part I introduce 
the Z80 instruction set, the Z80 stack, and 
Radio Shack's Editor/Assembler program. 

Howe assumes that the reader has ac-

I books 


cess to a 16K Level II and has Radio 
Shack's Editor/Assembler or an equiva­
lent assembler (such as the Apparat 
EDTASM which comes with NEWDOS + ). 

An assembler allows you to assemble 
and execute programs. If you do not have 
one you may still be able to load and ex­
ecute the programs in this book by using 
POKE or by using a machine language 
monitor program such as T-Bug . In any 
event, the book will be clearer if you can 
assemble the sample programs and ex­
ecute them on your own computer. This 
fact notwithstanding, the chapters in this 
section are clear, instructive, and a joy to 
read. 

Illustrating Practical Tasks 

Part ii of the book illustrates the prac­
tical tasks that can be performed using 
Assembly-language programs. There are 
chapters on how to input and output data 
efficiently, read a cassette tape written in 
any format, move large blocks of data, 
and perform floating-point and integer 
arithmetic. Three chapters, however, are 
particularly outstanding. Chapter 15 de­
scribes, in great detail, how to use Assem­
bly-language subroutines in conjunction 
with Basic programs. This chapter culmi­
nates in the presentation of a subroutine 
which allows the user to sort 100 alphanu­
meric strings in less than two seconds! 

Chapters 16 and 17 discuss disk in­
put/output and disk files. Chapter 16 con­
tains a concise explanation, in simple 
terms, of how a disk is formatted and ac-

The Nature of Computation: 

An Introduction to Computer Science 

Ira Pohl and Alan Shaws 
Computer Science Press 
Rockville, MD 
Hardcover, 386 pp. 
$16.95 

by Joel Benjamin 

he Nature of Computa tion: An Intro­
duction to Computer Science is a rig ­

orous introductory textbook to computer 
science and is for anyone just beginning 
in the field . 

The authors have used preliminary 
drafts of this book as the text in college 
classes over the past ten years. They state 
their objective is to provide the following: 

1. A survey of the field ; 
2. initial literacy of the language and 

cessed. It also points out errors in the 
documentation of TRSDOS. Chapter 17 re­
veals how to store and retrieve informa­
tion from seven different types of disk 
files. This chapter alone is worth the price 
of the book. Using the information con­
tained in this chapter you can read virtual­
ly any disk, even one protected by a pass­
word. 

On the negative side, a glossary and in­
dex are notably absent from the book. 
Bot h of these items are important in an in­
troductory guide, since beginners can not 
be expected to retain everything they read 
the first time through. A reader trying to 
find the definition of " two's complement", 
for example, must thumb through the 
book before discovering that the defini­
t ion is on page 85. Also, there are a 
number of typographical errors in the 
book-a minor distraction. Finally, this 
book is not typeset in the usual manner. 
Rather than using the easy-to-read type­
face found in most books, the author 
proudly announces that this book was 
composed and printed using a Diablo Hy­
Type I printer with a Model I. The author 
probably thought that it was a good ii· 
iustrative example to use a computer to 
write a book about computers; I found the 
print hard to read. 

Nevertheless, I think this book will 
prove valuable to TRS-80 owners. It is writ· 
ten specifica lly for the TRS-80; it takes ad­
vantage of the short-cuts and features de­
signed into the '80; and it provides helpful 
hints of practical importance to program­
mers.• 

methods found in computer science, 
and; 
3. A historical, philosophical, and so­
cial perspect ive. 

The authors have succeeded admirably in 
achieving these goals. 

Algollc 

The book has been organized logically 
and coherently. First , we are presented 
with a taste of what programming is like 
with the use of a machine-independent, 
high-level language known as Algolic. It is 
similar to Pascal and is particularly suited 
to expressing and executing algorithms. A 
number of well-known algorithms are ex­
amined, and we are shown how to express 
them in Algolic. 

An Account of Techniques 

We are then treated to an interesting 
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account of the development of computa­ examples of different languages suited to The book ends very appropriately with a 
tional techniques from the abacus to t he particular programming needs. discussion of the social and ethical ques­
intricacies of the structure of a modern Next, the authors introduce us to the tions raised by the various ways in which 
computer. Along the way, number bases, theory of Turing Machines, computabil ity computers are used in our society. 
floating point numbers, strings, arrays, and algori thms. There is a set ot comprehensive excer­
Boolean algebra, hardware components cises and questions at the end of each 
and circuits. digital logic, and computer chapter as well as suggestions for addi· 
architecture are all presented and ex­ tional read ings. These aids, along with the 
plained in a remarkably lucid fashion. comprehensive nature of the text, make 

Programming languages and operat ing The Nature of Computation ideal as a text· 
systems are then explored. In this section book in an introductory college course. 
we get an insight into the relationship be· But it can also be used by an individual 
tween high-level, Assembly, and machine who wants a painless and clear introduc­
languages; the use of compilers, inter· tion to computer science, which can be 
preters and assemblers, and the various read on his or her own. • 

OIP-81 
DIP, Inc. 
Boston, MA 
$499 

by David Tlnls 

side from the computer itself, the sin· 
gle largest purchase a hobbyist 

makes is a printer. Just one year ago a us­
able impact printer reta iled for at least 
$1,000. But that is changing. By flipping 
through the ads in any of the magazines 
it's evident that a printer price war is rag­
ing. With that In mind, I went out to find a 
low-cost, reliable, well built printer. I fina l· 
ly settled on the DIP-81. 11 seemed to offer 
the best value for the price. 

The DIP-81 is an impact printer capable 
of printing 100 characters per second bi· 
directionally on an 80-character line. It 
can use rolls, fanfo ld or single sheets up 
to 8.5 inches wide. Paper feed is by friction 
roller only. The normal print mode is a 7 by 
7-dot matrix but can be expanded under 
software control to a 14 by 7 matrix. 

The DIP-81 is not a marvel of advanced 
technology. It uses proven parts to ac­
compli sh a simple task-print. The unit is 
built on a steel chassis to which all 
subassemblies attach. Covering it is a 
single-piece shell of durable plastic. The 
funny bulge on the right covers a cooling 
fan that directs air over the electron ics 
and the pr int head. The print mechanism 
is manufactured by the Two Day Corpora-

lion and uses a single ac synchronous 
motor to drive both the print head and 
paper feed mechanism. The print head 
itself is a seven-wire design that has a 
rated life of 100 mill ion characters. I was 
already familiar with th is print head when 
I started looking at the DIP-81 . The rest of 
the mechanism is rated for 10 million lines 
of printing. 

NORMAL 80 CHARACTER 10 PITCH EXPANDED 96 CHARACTER 6 PITCH 
! "tt$%8i ' ( )*+,·- . /01 ~ II M$X8' , ( >*+ .,, - .. /01 

234S6789:;<=>?@A8C 23456789:; <=>?@ABC 
DEFGHIJKLMNOPQRSTU DE FGHIJKLMNOPQRSTU 
VWXYZC'l~~0 abcdef9 VWXYZC'l~~-abcde~g 
ni~klmnopqrstuvwxv h~~k1mnOPQrS~UVWXY 

E~>ANDED 80 CHARACTER S PITCH NORMAL 132 CHARACTER 16.S PITCH 

~ •• t:t S ::Y-& ... ( > *-+- .,, - - / 0 1 !9 #t%a' ( ) t+,-./01 
234 56789:;<=>? @ A0C 23456789: ;<=>?t!ABC 
DEFGHIJKLMN O P Q R STU IHGHIJIO..JNP(RITU 
VWXYZ C, l +~~~b~d~~g IAIXYZl\J~•aticdef9 

h~~ k 1mn~pq r~tu~~ XY hijklllllOPQrstUYWXY 

NORMAL 96 CHARA CTER 1 2 PITCH E XF'tiNDi::D 132 CHA!=~ACTER 8 . 25 F'ITCH 

! " MiX&' C>*+,-./01 !•MsXa'<>*+,- .. /01 
23456789: ; <=>?@Ac:~c 234S67B9:;<=>?@A0C 
DEFGHi i.<LMNOF'GRSTU DEFGHIJKLHNOPClRSTU 
VWXYZ C \ Jt~0abcdef9 VWXYZC,l++•abcde~g 
hijkl~nopq rstuvwxv h~Jk1•nOPqrstuvwxv 

DIP Print Samples 
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Electronically the DIP-81 is just as sim­
ple. All components except the power 
transformer, bridge rectifier and cooling 
fan are mounted on a single P.C. board. 
Overseeing operation is an 8035 micropro­
cessor with the control program in a pair 
of 2708 EPROMs. An 8155 RAM-1/0 con­
troller round out the large scale ICs. Toss 
in a half dozen TIL parts, some voltage 
regulators and the TIP122 hammer drivers 
and you have a simple but efficient de­
sign. A quick note about the TIP122s: They 
were chosen because of their ability to 
drive inductive loads without the need for 
clamping diodes to suppress the induc­
tive kickback of the print hammers, a sign 
of good design practice. 

A parallel Centronics interface is stan­
dard with the unit though a serial RS-232 
interface is available on the P.C. board as 
an option. Interest ingly enough, simple 
conversion instructions are included in 
the operation and maintenance manual, 
but conversion by ·a non-authorized per­
son voids the 90-day warranty. 

There are three operator controls and 
two indicators on the front panel plus the 
on/off switch on the back panel. From left 
to right the controls are TOF (top of form), 
SEUDESEL (select/deselect) and Line 
Feed. Since the DIP-81 doesn't have a sep-

Home Computer Work Table 
Computer Roomers, Inc. 
Dallas, TX 
$179.95 

by Dan Keen and Dave Dlschert 

hen microcomputing was " just a 
hobby", we were content to stick 

the computer in a back room of the house. 
But then we became computer-hol ies, 
never leaving the machine except to eat, 
and go to work. So, we centrally located 
our TRS-80 in the living room. 

Now we needed to solve the problem of 
what to set it on. We have a Daisy Wheel 11 
which develops a lot of torque and re­
quires a table of steady support , prefer­
ably one made out of cast Iron or con­
crete. Daisy Is also very wide, which 
makes placement difficult in some areas 
of the room. 

Since the unit was to be placed in a very 
visible part of the house, it needed to be 
decorative. 

So the criteria for our table was that it 
had to be firm, well built, be able to pro­
vide a home for peripherals, and provide a 
work space. It had to look nice and most 

arate paper feed motor, pressi ng TOF ini­
tiates a series of line feeds. At power-on, 
the printer assumes the paper is already 
at top of form. It then counts lines and if a 
TOF command is encountered, it ad­
vances to the next logical top of form and 
resets the line count. Line Feed initiates a 
single print cycle during which nothing is 
printed, although the print head travels 
across the paper. Again this Is a result of 
using a single motor for all mechanical 
functions. It also explains why the DIP-81 
is a bi-directional printer. You never know 

. . . 
r.7) II 

~ II 
0. 

J n 
II' 

~•)fi'lfrl p.-0 

El 
·~~~:· 
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=I 
0 0 .. 
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of all, since we are cheapskates, it had to 
be reasonably priced. 

This describes a new computer table 
from Computer Roomers, Inc . which has a 
nice walnut wood grain look with black 
trim. 

The unit came in a box and though It 
was only about three inches deep, It was 
wide and heavy! (Plan on invit ing a friend 
over the day you expect delivery.) It was 
packed extremely well, using big pieces of 
custom cut Styrofoam. 

We found that the shelf which is at the 
rear of the table and runs along its entire 
width is the exact depth of our Shack disk 
drive as well as a friend's Apple drive, and 
we would assume most 5-inch disk drives. 
This shelf (called a video shelf) is a real 
plus since it gives you more room on 
which to place items and yet doesn't take 
up any more space in the room. The video 
monitor fits well on the shelf also, along 

"We... enjoy 
our new table." 

on which side of the printer the print head 
will start or stop. Having a synchronous 
motor instead of a more position-precise 
stepper motor also causes a slight col­
umn misalignment during printing. SEU 
DESEL determines if the printer is ready or 
not, if it is, the red select indicator directly 
above the SEUDESEL switch will be on. In 
the deselected mode you can use the 
DIP-81 's self-test feature. Pressing Line 
Feed and TOF simultaneously causes the 
printer to display the 96 ASCII characters 
it is capable of printing. The final indicator 
is power-on located directly above Line 
Feed. 

I ordered my DIP-81 with the parallel in­
terface and connecting it to my LNW Ex­
pansion Interface was no problem. I did 
cut line 33, printer chassis ground, to 
avoid its being connected to signal 
ground in the expansion interface. The 
unit powered up and operated properly 
the first time I tried it. The DIP-81 lists for 
$499 but, like all current printers, is being 
discounted. I got mine for $395 and have 
seen it advertised since at $379. In 
retrospect I am quite satisfied with my 
DIP-81 . While I wouldn't recommend it for 
highest quality business applications, I 
do feel it makes an excellent printer for 
the personal computer owner.• 

with four drives and cassette recorder 
(your monitor can't sit on that interface 
any longer). Personally, we found this 
preferable to desks which have a shelf un­
derneath to house only the drives. Fre­
quently we have more than one person sit­
ting at the console, and this table has 
plenty of leg room. 

An open space along the rear allows for 
cab les and wires to be routed neatly out 
the back. 

It 's so easy to put together "even a child 
can do it" ... well almost. It took about 20 
minutes to assemble. They say "no tools 
needed," but we did need a hammer to tap 
a few sectors into their locked position. A 
wide blade screwdriver is required for 
disassembly. 

While the instruct ion manual pictures 
the desk with two " wing" extension 
shelves, it is apparent that only one at a 
time can be used. We assembled two 
tables, and both were miss ing the neces­
sary "shoulder screws" that mount the 
second side. So, although a left and right 
wing come with the unit, plan on only us­
ing one or the other. 

We thoroughly enjoy our new table, but 
some computerists may find its lack of 
drawers a slight disadvantage.• 
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UCSD Pascal Compiler 
FMG Corporation 
Fort Worth, TX 
$250 

by Dennis Thurlow 

First, will all of you who program 370's 
for a living, and are only reading this 

to find out about "little" computers, 
please wait on the other side of the room? 

Now, I did that because those guys 
would laugh If I called Basic a language 
because, in fact, it isn't! Basic is a code 
that must be interpreted by a large ma­
chine-language program called (appropri­
ately enough) an Interpreter. Usually an 
editor of some kind is Included to help you 
build the code, make changes if neces­
sary, and save the code to a storage med­
ium. 

A real language, on the other hand, is 
used by a compiler to generate machine 
code that Is directly saved to disk or tape, 
or automatically executed. Since the sys­
tem was never meant to be interactive, no 
editor Is Included and the program is 
usually punched onto cards and fed into 
the computer. 

Let me also point out that there are ex­
ceptions to the rule. There are Basics that 
compile, and versions of languages, such 
as Cobol, that run on Interpreters. And 
then there Is Pascal. 
The Language 

Pascal incorporates all the standard 
programming features found in most lan­
guages, but the syntax is much easier to 
learn. Example 1 presents a typical Pascal 
program and Example 2 is the same pro­
gram In a non-structured format. Both run 
Identically, compile to the same number 
of bytes, and follow the same syntax 
rules, as laid out In the syntax tables in Ex­
amples 3-5. 

Example 3 Indicates that a program 
must start with the word Program. Any 
time a word or character appears in a bal­
loon (rounded corners) It must be entered 
literally. You can see that the word Pro· 

gram Is In both Examples 1 and 2. 
Next an Identifier Is required. The 

square corners Indicate that options are 
available and that there Is probably 
another syntax table to define those op­
tions. In this case Example 3a is the syn­
tax table for Identifiers. In Example 1 the 
identifier Is the word Test. 

The Identifier In parentheses usually 
defines whether 1/0 Is going to be used. 
Note that all statements in Pascal end 
with a semicolon. The program Itself ends 
with a period. 

Example 4 is the syntax table for a 
block. It provides for variable definitions 
and the procedures used In Examples 1 
and 2. To define a statement you must use 
the syntax table In Example 5. You can 

PROGRAM TEST (OUTPUT);BEGIN VAR X: INTEGER;REPEAT WRITE(X. 
SQUARED =",SQR(X)):WRITELNfTHE SQUARE ROOT OF'.X,'IS '. 
SQRT(X));UNTIL X>100;WRITELN(OONE1ENO. 

Example 2. 

Example 3. 

also define procedures and funct ions that 
will be used repeatedly. 

Structuring is important when you de­
velop large programs that someone else 
may have to maintain, or that take so long 
to write you forget what was going on in 
the different sections. Professional pro­
grammers, in particular, tend to favor 
st ructured programming, part icu larly 

......,.... """•" ---~-~,_____________ 

Example 3a 

PROGRAM TEST (OUTPUT); 
BEGIN 

I/AR 
X:INTEGER; 

REPEAT 

WRITE()(."SOUARED =",SOR(X); 
WRITELN(1'HE SQUARE ROOT OF,X,',SQRT(X); 

UNTIL X> 100; 

WRITELN('DON E1 


END 


Example 1. 
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when it is this easy! 
The FMG package is on three disks. The 

modules are arranged to allow for maxi­
mum free space on the disk, which is 
usually about 30K. Interact ion wi th the 
user is achieved with a command prompt 
line upon boot up. From this the user can 
call up: 

1. L(ink): The linker grafts rou tines from 
the System Library to the program that 
is to be compiled. You may also link to 
machine-language routines that you 
have written yourself! The advantage of 
this is that only those routi nes that are 
necessary to run the program are 
linked. This results in a tremendous 
saving of space and time. 
2 C(omp): The compiler saves the com­
pi led program to disk. 
3. X(ecute): Execute a program that is al­
ready linked and compiled. 
4. R(un): Compiles a program that has 
been linked, and runs it instead of sav­
ing it. · 
5. F(i le): The filer handles all the disk 1/0 
that a DOS would take care of in othE 
in teractive systems. This is one of th 
two routines added by UCSD to make 
Pascal interactive. 
6. E(d it): This editor is specifically for 
constructing Pascal code. By insert ing 
a different disk you cou ld call the edi tor 
for the assembler, also supplied. The 
keyboard is debounced, but is a little 
slow. 

All the modules work very well, and gen­
erate nice, compact code, compared to 
Microsoft's Basic compiler, fo r instance. 
The program in Example 1 takes 1407 
bytes of code when compiled and linked. 
This may appear to be quite a bit when 
compared to the 198 bytes of Pascal code, 
but remember that most the overhead is 
constant , and as your programs get 
longer, the overhead gets less signi ficant. 
And it's st ill quite a savings over the 14K 
the same program takes compiled with 
Microsoft 's Basic compiler. 

The Documentation 

The sore point of the package is the 
documentation. The manual is a 284-page 
looseleaf folder. It was written to supple­
ment a teacher's instruction, and does not 
teach you Pascal. You must know Pascal 
or be learning it from another text (or 
teacher) to use this compiler. 

Another problem is that the manual is 
the same one used with the PDP-11 and 
CPIM versions of the package. Most of the 
examples and tables are useless unless 
you keep flipping back to the additions in 
the front of the book. And, lest you get 
your hopes up, let me say that there are 
only seven of those pages. • 

Example 4 

Example 5. 
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THE ASSEMBLY LINE 

by William Barden, Jr. 

"Look on these next two columns 
as a sort of "Cliff Notes" about 

the book-a supplement to those six pages." 

One Hexadecimal Digit Or l our Bits 

Nine Bytes 
Of Mac hine 
Code 

BO, B 3 , ED, 
44, 
56, 
BO, B4, F4, 
39 Two Hex Digits, 8 Bits, Or One Byte 

HEX 
0 
1 

2 
3 

BINARY 
()()()() 

0001 
0010 
0011 
01()() 

01 0 1 
01 10 
01 11 

DECIMAL 
0 

3 
4 
5 
6 

HEX 
8 
9 
A 
B 
c 
0 
E 
F 

BINARY 
1000 
1001 
1010 
1011 
1100 
1101 
1110 
1111 

DECIMAL 
8 
9 

10 
11 
12 
13 
14 
15 

Fig. 1. 6809 Machine Code 

Machine 
Code 

Assembly·Language Code 

LABEL 
COLUMN 

OP-CODE 
COLUM N 

OPERAND 
COLUMN 

COMMENTS 
COLUMN 

BO,B3,ED 
« , 
56, 
BD,B4,F4, 
39 

START JSR 
LSRA 
RORB 
JSR 
ATS 

SB3EO 

SB4F4 

FIND INTEGER 
SHIFT A 
ROTATE B 
FINO FLOATING 
RETURN 

Fig. 2. Machine vs. Assembly-Language 

inst ructions include the 6800 instruc­
tions as a subset on an assembly 
language level. 

This means that both instruction sets 
would have similar instruction 
mnemonics, such as CLRA, for Clear A, 
but that the binary val ue for instructions 
might be different between the two. One 
important implication of this is that you 
can 't pick up the machine code for a 6800 
program and run it on the Color Com­
puter-It probably won't work. You might 
be able to pick up the assembly-Ian· 
guage code for a 6800 program, however, 
feed it into the Color Computer 
assembler, and get resulting object code 
that works. 

A sample of 6809 machine language is 
shown in Fig. 1. This happens to be a 
short segment of code that will divide the 
content s of a 16-bit va lue by two. The 
code is in hexadecimal, which is a short· 
hand way of representing binary data. 
One hexadecimal digit represents four 
binary digits, or bits. Two hexadecimal 
digits represents two groups of four 
binary digits. 

The basic number of bits in the Color 
Computer and 6809 is eight, constituti ng 
one byte. Al l memory and CPU opera­
tions generally transfer data and perform 
operat ions on eight bits or one byte of 
data. Eight bits can hold binary values of 
00000000 through 11111111 , the decimal 
value of 0 through 255, or the hex· 
adecimal va lue of $00 through $FF. The 
prefix $ Is used in the 6809 and other 
microprocessors to indicate that the 
following data Is in hexadecimal. Basic 
uses &H in lieu of the$. 

If you're hazy about binary and hex· 
adecimal, you'l l have a tough time follow· 
ing anything from this point. Proceed as 
follows: Go to a chapter on binary and 
hexadecimal in any basic computer text 
and practice some conversions between 
binary, decimal, and hexadecimal. You 
don't have to spend hours in practice, but 
get a nodding fami liarity. 

Back to the machine language .. . A 
machine language instruction consists 
of one, two, three, or four bytes of data 
that the 6809 will recognize as an instruc· 
tion . The instruct ions will range from 

I'm currently reading Going Ahead With 
Extended Color Basic. I was even 

amused by the drawings of the Color 
Computer with legs, the result of in· 
breeding In the Radio Shack computer 
line. Everything was fine until I got to 
page 144. Even though it was an exciting 
plot, the next six pages took several days 
to get through. Look upon these next two 
columns, then, as a sort of "Cliff Notes" 
about the book-one that you can read to 
supplement those six pages. 

These columns are meant to give Color 
Computer assembly language users 
some hope. Model I and Ill users may 
wish to read them to see how t he 6809 
compares to the zao. 

First let me say that the Extended Col· 

or Basic book is very well written­
Jonathan Ericson at Radio Shack de· 
serves credit. The book Is geared to the 
first time user, and it's very difficult to 
present det ai led machine language 
information In six pages. 

We' ll start f rom the ground up, so the 
f lrst·time Basic programmer may be able 
to get into machine language program· 
ming with a minimum of grief. Experi· 
enced programmers, bear with me for a 
while. 

8809 Machine L1~u1ge 

The Color Computer uses the 6809 
microprocessor which is an upgrade of 
the popular 6800. Both microprocessors 
are manufactured by Motorola. The 6809 
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such simple operations as putting a zero 
into a CPU register, on up to a multiply. 
The instructions from Fig. 1 are shown in 
Fig. 2 with the operations they represent. 

Assembly Language for the 6809 

Fig. 2 shows the machine-language 
codes on the left, and the equivalent 
assembly on the right. The mnemonics 
are just what they sound llke (from 
Mnemosyne, the Greek goddess of com­
puter wrlters)-abbrevlatlons for 6809 ln­
structions. For example, It's much easier 
to write LOX Instead of Load the X 
Register. 

The mnemonics for the Instructions 
are ca lled op codes, short for operation 
codes and are in the second column of 
the assembly language. The th ird col­
umn figure is the operand column. Cer­
tain instructions require no operands, 
while others require several operands. To 
transfer data from a memory location to 
the X register, for example, an LOX $2000 
would have the mnemonic LOX and an 
operand of $2000. 

The first column of the assembly 
language represents a label f ield. The 
location of an instruction might be la­
beled with a label such as LOOP and 
subsequent Inst ructions could refer to 
the location by the label, rather than an 
absolute address, such as BEO LOOP, 
which would be a "Branch on Equal to 
location LOOP." 

The last column holds applicable com­
ments. 

The portion of the figure representing 
the labels, op codes, operands, and com­
ments field In Fig. 2 Is the assembly 
language. The portion on the left with the 
hexadecimal values Is the machine 
language. The assembly language code, 
called the source code Is translated into 
the proper machine language by an 
assembler program for the Color Com­
puter. (By the time you read this, the 
Radio Shack Color Computer assembler 
should be out.) The assembler decodes 
the symbols Into the proper machine 
language instructions. 

Not only Is It possible to translate from 
assembly language into machine lan­
guage, but It's possible to go the other 
way, from machine language Into assem· 
bly language. A disassembler program 
will examine a machine language pro­
gram and produce the mnemonics and 
operands. There are several disassem­
blers available currently for the Color 
Computer. 

Hand Assembling 

In the remainder of this discussion 
we' ll be using examples of machine 

language rather than assembly language. 
It Is possible to bypass an assembly pro­
cess by doing hand conversion of what 
looks like assembly language code. An ex­
ample is shown In Fig. 3. The Instructions 
are fi rst written down with their op codes 
and operands. Next, each instruction is 
"roughed out" as far as the number of 
bytes in the instruction. Next, the op code 
values are filled In, followed by the values 
for the operands. 

This process Is not a simple one. It re­
quires a good book on the 6809 Instruc­
tion set, and some study about the CPU 
registers, instructions, and addressing 
modes. The bible for this instruction Is not 
Barden, or Leventhal, or Warren, but 
Motorola. Motorola's MC6809 Preliminary 
Programming Manual Is available from 
Motorola Semiconductor Products Inc., 
3501 Ed Bluestein Blvd., Austin, TX 78721. 

Next let's make certain we know some­
thing about the Internal architecture of 
the 6809. The 6809 chip has a number of 
registers. A register Is nothing more than 
an eight or 16-blt memory location that Is 
located In the CPU, rather than In RAM 
memory. 

The registers are assigned names that 
are related to their function. Fig. 4 shows 
the 6809 reg isters that are accessible to 
the programmer. There are other registers, 
of course, but we'll leave an excruciating­
ly detailed account of the Internal opera­
tion of the memory fetch cycle and the 
associated registers to Adam Osbourne. 

11 BITS 

a BITS 

X INDEX REGISTER 

Y INDEX REGISTER 

U USER STACK POINTER 

S HARDWARE STK PNTR 

PC PROGRAM COUNTER 

A B 

OP 

EFHINZVC 

6809 Registers 

The A and B reg isters are eight-bit 
registers that hold the results of 
arithmetical, logical, and other types of 
operations. They are called ac­
cumulators, and are used to process 
data by adds, subtracts, shifts, exclusive 
ORs, and so forth . A and B can be lumped 
together to form one 16-bit register 
called the 0 register to allow operations 
on 16 bits at a time. 

The PC is the Program Counter 
register. It points to the next Instruction 
byte. For a machine language instruction 

Step 1: Write Down lnstruction:s 
LOCATION CONTENTS COOE 
$2000 START STA $2000 

STX $2001 
RTS 

Step 2: Find Number 01 Bytes 

LOCATION CONTENTS COOE 

$2000 START STA $2000 
$2003 STX $2001 
$2006 RTS 

Step 3: F Ill In Codes 

LOCA TION CONTENTS COOE 

$2000 87 20 00 START STA $2000 
$2003 BF 20 01 STX $2001 
$2006 39 RTS 

Fig. 3. Hand Assembly Example 

0 REGISTER 

DIRECT PACE REGISTER 

CON DITION CODES 

Fig. 4. 6809 Programming Registers 
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TAS·BO 
MICROCOMPUTERS 
We have consistently offered the TRS­80 line 
at savings up to 20%. You can save up to 
$1500 by buying from Computer Discount of 
America. 
Model II 
26-4002 64K, 1disc 
Model Ill 
26­1051 4K, Level I • 
26-1062 16K, Level Ill 
26-1066 48K, Level II 2-drive/ RS­W 
Colo r Co mputer 
26-3001 4K 
26-3002 16K w/ Ext. Basic 
EPSON 
MX70 Printer 
MX80 Printer 
MX80FT Printer 

$3385.00 

$ 610.00 
$ 845.00 
$2115.00 

$ 325.00 
$ 489.00 

$ 375.00 
$ 485.00 
$ 585.00 

ATARI~' = ' 1 
\ 

MICROCOMPUTERS ._., 

We have the full line of ATARI personal 
computers and systems. 

Our savings are as big on expansion inter­
faces, printers, diskettes, Apple Computers, 
OKIOATA Microline, C-ITOHStarwriter, 
Lexicon Modems ­ everything for your 
computer. 
We have the largest inventory in the North­
east, andmost models are in stock, for 
immediate delivery. Our full price catalog or 
a price quote is as near as your phone. 

THE ASSEMBLY LINE 


of three bytes, the PC will increment 
three times as the three machine 
language bytes are assembled in the 
CPU. This is the fetch cycle. At the end of 
the fetch cycle, the PC points to the next 
memory locat ion, which must hold 
another instruct ion. 

At the end of the fetch cycle, the 
assembled instruction is executed . This 
might involve read ing an eight or 16-bit 
operand from memory and adding it to 
the A register, loading the B register wi th 
the contents of the A register, or many 
ot her operat ions. The fetch and execute 
cycles are executed automatically with 
each instruction- for the time being, 
simply forget about the two separate 
parts of an instruction. About the only 
consideration is that more involved in­
struct ions take longer to execute; this is 
sometimes a factor when you're figuring 
out t iming loops or trying to speed up 
programs. 

The S, or Hardware Stack Pointer, 
points to the stack area of memory. 
Stack can be located just about any­
where the programmer desires (ROM is a 
bad choice). Usually 100 bytes of stack is 
sufficient. The stack (see Fig. 5) is an 
area used to store return addresses for 
subroutine calls, temporary data from 
the CPU registers, or interrupt ad· 
dresses. Branching to a subroutine 
saves the return address on the stack, for 
example, and a subsequent RTS, or Re­
turn from Subroutine, instruction re­
trieves the return address f rom the stack. 
The stack builds down from high memory 
to low memory as addresses or data is 
pushed onto it. 

I S Hardware Stack Pointer l 

High 
Add ress 

Stack Bui lds 30- 100 Bytes 
Down Typical 

Low 
Address 

The U register, or User Stack, is a 
second stack pointer that point s to a 
user-speci fied stack. The S register is a 
hardware stack, since it is related to the 
built-in hardware functions that store 
data in the area pointed to by S, such as 
" branchi ng to subroutines." The U stack 
area may be redefined constantly for the 
programmer's convenience. 

The X and Y registers are index 
registers. They are used to poin t to the 
location of memory operands. Operands 
beyond or prior to the pointer may then 
be easily accessed by an indexed-type in­
struction, such as " LDX +20,X", which 
loads the contents of a location pointed 
to by the index register plus 20 locations. 
The X and Y registers are cont inual ly 
loaded with new values as new blocks of 
data are accessed. 

The DP, or Direct Page reg ister, is used 
to define pages of 256 bytes. This is an 
optional addressing mode that allows 
shorter instructions (using less memory 
and time). We won't be using this mode in 
the examples here. 

The Condition Code register is an 
eight-bi t register that is really a con­
glomeration of eight bits. These condi­
tion codes are set (1) or reset (0) accord­
ing to the actions o f certai n instruct ions. 
The Z condition code, for example, Is set 
if the result of an add (and many other in­
structions) is a zero. The condi tion codes 
may be tested by condit ional jumps and 
branches that follow the operations. This 
is the main way of altering t he path o f a 
program. A " BEQ $2000", for example, 
branches to an instruction at location 
2000 hex i f the result of the last operat ion 

Figure 5. Stock Area 

Points To 
Current 
''Top Of Stack" 
Location 

RAM 
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was zero; if the result was not zero, the 
next Instruc tion after the BEQ Is ex­
ecuted. 

On to the Six Pages 

Well, we're finally there: The first 
machine language related Basic com­
mand to consider is Clear. The format of 
Clear Is: CLEAR XX,YYYYY. 

The XX represents the dec imal number 
of bytes to reserve for string storage. The 
YYYYY represents the area of memory to 
be reserved for machine language pro­
grams. Typically, a "Clear 100,YYYYY" 
would be fine, unless your program has a 
lot of st ring storage. The YYYYY is a 
number that protects RAM beyond a cer­
tain point. For our purposes we' ll use a 
YYYYY of $2000, which Is 8191 decimal. 

HEX DECIMAL 

This wil l prevent Basic from using 
anythi ng above memory locat ion 8191 tor 
stack or string storage. This leaves about 
379 bytes of memory for Basic programs 
and variables, which is somewhat on the 
sparse side but enough for our purposes. 

A memory map for the Color Computer 
is shown In Fig. 6. Note that Color Basic 
is above the Extended Color Basic, that 
video memory starts at $400, and that 
page 0, 1, 2, and 3 is used for var iable 
storage. Also interest ing is the fact that 
the Color Computer uses high-memory 
addresses to address various funct ions 
tor graphics funct ions, sound genera­
t ion, serial data, and the like. 

Stack Area 

We won 't expl icit ly set the S register to 

Dedica ted Hardware 

i 
CARTRIDGE 
ROM (16K} 

l 
T 

BASIC 
ROM 
(BK} 

l 
T 

EXTENDED 
BASIC 

'T 
T 

16K NOT 

CURRENTL Y 
USED 

1 
16K 

RAM 

4K RAM 

~ ,, 

Addresses From SFFOOSFFFF 65535 
To SFFFF 

scooo 49152 

SAOOO 

SBOOO 32768 

$4000 16384 

$ 1000 4096 

$0000 0 Video Memory Start= $400 
Variable Storage Under $400 

Fig. 6. Color Computer Memory Map 
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a stack area In the following examples. II 
Is set In Basic, and points to a JO.byte 
stack area. Unless you're doing a lot of 
processing, It's not necessary to rede­
f ine it by a load of the stack pointer In 
your program. 

The DEFUSRn Command 

The next machine language related 
Basic command we'll tackle Is 
OEFUSRn. OEFUSRn is unsophisticated; 
it simply tells the Basic Interpreter where 
a user machine language subroutine will 
be located. The n may be any decimal 
value from zero through nine, allowing 
for 10 unique machine language sub· 
routines. 

Suppose we had a machine language 
subroutine for division at location $2000 
(8192 decimal) and another to find the in· 
teger solutions to AN + BN = CN (see 
Fermat's last theorem) at location $2100 
(8448 decimal). We could define the lo· 

"/ was amused by 

the Color Computer 


with legs, a 

result of inbreeding . .. ,, 


cat ions by: 100 OEFUSRO = &H2000: 
OEFUSA1 = &H2100. 

From that point on in the Basic pro· 
gram, the ID number of zero would be 
associated with the divide routine and 
the 10 number of one with the Fermat 
processing. The 10 numbers would be 
used in conjunction with a USRn call to 
call the subroutines as requ ired from the 
Basic program. For example, 1300 
A = USA1 (0) would call the Fermat proc· 
essing routine .. The machine code would 
be entered by USAl In statement 1300, 
and, after processing was done, a return 
would be automatically made to the 
Basic statement following line 1300. 

This is probably a good point to deter· 
mine what type of machine language 
subroutines should be called: any type. 
Whatever proves useful from a Basic pro· 
gram-subroutines that are often called 
and that can do things faster than the 
equivalent Basic code, such as sorts of 
strings, serial 1/0 , or number crunching. 
Furthermore, the subroutines may be 
any size, from two or three Instructions, 
up to thousands. In addition, the sub· 
rout ines may even be ROM subroutines 

''I BOUGHT IT'' 
UMy biggest loss 
of programming 
time using 
Snappware's 
AUTOMAP and 
AUTOFILE is 
spent inserting 
my diskette." 
~[{) / / .\04 11'> PRf'l ()f \ [) \ f \ Tl!Rf I\ Tl 
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in Basic ROM that are convenient. One 
example of this is the cassette sub­
rout ines in ROM that allow the user to 
construct his own cassette tape files. 
Larger programs that operate only in 
machine language can be loaded and ex· 
ecuted by the CLOADM command, fol· 
lowed by EXEC. We'll g ive these only a 
passing mention in this article, as they 
are usually large dedicated assembly 
language programs. 

The Simplest USR Call 

We' re f inally at a "real" USR cal l. The 
Basic code shown In Program List ing 1 
defines the simplest call to a machine 
language subroutine. The subroutine in 
this case consists of a single instruction, 
an RTS, or " Return From Subroutine," 
shown in Fig. 7. The RTS must terminate 
every machine language subroutine. It 
POPs the return address of the Basic 
USR processing code from the hardware 
stack and causes a return to Basic. All 
we've really done here Is define a machine 
language subroutine at $A936 and call it 
by the USRO. The subroutine is repeatedly 
called by a GOTO 200. 

The call was made with two dummy 
arguments, zero and A. The argument of 

100 DEFUSRO =&HA936 
200 A = USRO(O) 
300 1.. I • 1 
400 PRINT I 
500 GOT0 200 

Program Listing 1. Simplest USRn 
Call. 

100 OEFUSRO = &HA928 
200 A =USRO(O) 
300 GOTO 200 

Program Listing 2. Calling a ROM 
Subroutine 

A931 8C 05FF CMPX #1535 

A9~ 23 F9 BLS $A92F 


A936 39 RTS 

Single RTS 

Instruction 

At location 
$A936 

Fig. 7. Simplest Subroutine 

zero with in the parentheses is the input 
argument. A pointer to Its locat ion is 
passed to the subrout ine. The argument 
of A Is the output argument. A possible 
value from the subroutine is returned in 
variable A. Both these arguments are 
dummies in this case, as the subrout ine 
does not require an operand to be passed 
to it; neither does it return an operand. 
Use zero for the Input and any variable 
for the output argument as dummies; If 
you don't, you'll get a nasty message 
from the Basic interpreter. 

Multiple USRn Calls 

Next, we' ll tackle two USRn calls. Pro· 
gram Listing 2 is a Basic program that 
defines two machine language sub­
routines, one at $A936 and another at 
$A707. Both are one-Instruction sub­
routines consisting of RTS instructions 
in ROM. Here again, the locat ions are 
defined, and repetitive cal ls are made to 
each subroutine. 

A ROM Subroutine Call 

Program Listing 3 shows a ca l l to a 
ROM subroutine at location $A928. From 
a disassembly, I found that this code 
c lears the screen. The call with two dum· 
my arguments repetit ively executes the 
machine language code to clear the 
screen. 

Passing Arguments to the Subroutine 

Those of you making snide noises 
about s imple writers, you' re about to get 
your comeuppance .. . 

Let's look at how an arg ument is 
passed to a machine language sub­
rout ine. Two sentences in t he Extended 
Color manual have Implicat ions that 
Adam Osbourne couldn't explain even 

Hex Decimal 
Code Machine Code Machine Code 

STA$2000 e1 2000 183,32,0, 
STX $2001 eF 2001 191,32,1, 
RTS 39 57 

Fig. 8. Store AIX Program 

100 DEFUSRO = &HA936 
150 DEFUSR1 = &HA707 
200 A =USRO(O) 
250 A " USR1(0) 
300 1=1•1 
400 PRINT I 

500 GOTO 200 


Program Listing 3. Multiple USRn 
Calls 
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with timing charts ... 
According to the manual, the USRn 

call results in the A register being loaded 
with a code for the type of argument and 
the X register being loaded with a pointer 
to something called a " floating-point ac­
cumulator." What does this mean? How 
did we suddenly go from no arguments to 
floating point? 

To see what is happening, we'll use our 
first hand-assembled program, shown In 
Fig. 8. This three-Instruction program 
stores the contents of the A register Into 
location $2000 and the contents of the X 
register Into locations $2001 and $2002. 
The last Instruction Is the ubiquitous 
ATS. We can use this gem to see how A 
and X look upon entry to the machine 
language program. The Basic program In 
Program List ing 4 shows the approach. 

The va lues tor the three Instructions 
are first converted to decimal, a total of 
seven bytes. The code will occupy RAM 
locations $2003 through $2009. The 
Basic statements use a data list of the 
values, a Read and a POKE to move the 
values from the data list to RAM. Next, a 
call Is made by USRO(O). This call ex­
ecutes the three Instructions, which 
store A and X. The last three Basic 
statements print location $2000 (A), and 
locations $2001 and $2002 (X). 

When this program is run, we see a 
display of 0, 0, and 79, indicat ing that the 
A register held 0 on entry and that X held 
0, 79, or 79. (The first value for X Is the up­
per eight bits, while the second Is the 
lower eight b its; together they constitute 
the entire 16 bits of X.) 

The 0 in A indicates a numeric argu­
ment, according to the Extended Basic 
manual. The 79 is a "pointer to the 
Floating-Point Accumulator which con­
tains the argument." What's In location 79 
and what Is Its format? 

We'll answer these questions and 
more when we continue with the " Saga 
of the Six Pages" in next month's col­
umn. Stay tuned to 80 Micro. • 

100 DATA 183,32,0,191,32,1,57 
105 DEFUSRO = &H2003 
110 FOR I = &H2003 TO &H2009 
120 READ A 
130 POKE l,A 
140 NEXT I 
150 A= USR(O) 
160 FOR I = &H2000 TO &H2002 
170 PRINT PEEK(I) 
180 NEXT I 

Program Listing 4. Basic Program to 

Analyze A/X 

''I BOUGHT IT'' 
"My biggest loss 
of programming 
time using 
Snappware's 
EXTENDED BASIC 
is spent 
inserting 
my diskette." 

80 Mlcrocomputing, October 1981 • 49 



EDUCATION 8'0 

"Most of us have wasted 

a lot of time reloading programs because 
we did not follow instructions." 

How many times have your students 
loaded programs and had them 

crash because they forgot to set the 
memory size? How many times have you 
done it? I suspect that most of us have 
wasted a lot of time reloading programs 
because we did not follow instructions 
carefully. 

All these crashes and reloads are un­
necessary. The program itself can set the 
memory size as soon as it is run. Unfor­
tunately, many programmers have not 
learned how It is done. 

If you are not putting this feature in 
your programs, these directions will 
show you how to do so. You can even go 
back and add "auto mem set" to your old 
programs and to the programs of others, 
as well. 

Auto Mem Set 

This technique works in Level II and in 
Model Ill Basic. I have also used it in two 
versions of TRSDOS and suspect that it 
will work in all versions. If you use 
another DOS, try it carefu lly before you 
change all your programs just in case 
your DOS modifies the memory locations 
used. 

Memory locations 16561 and 16562 
contain the numbers which protect 
memory; that is, they set the memory 
size. All the program has to do is POKE 
the proper numbers into those places. 
Location 16561 holds the low-order byte 
and 16562, the high-order byte. Let's run 
through a specific example. 

Suppose your program requires that 
memory size be set at 32699. You would 
go through the following steps: 

1. Subtract two from the requ ired size 
and call the result X. 

32699 - 2 =32697 
x =32697 

2. Divide X by 256 and discard any re­
mainder (use only the whole number 
part of the answer). This is the high­
order byte. 

32697 1256 ~ 127.723 
High Order Byte = 127 

3. 	Mult iply the high order byte by 256 
and subtract the result from X. This 

Is the low·order byte. 

32697 - (127 x 256) - t85 
Low Order Byte - t85 

4. 	Insert the following statement at the 
beginning of your program: 

3 POKE t6561 , 185 . POKE t6562. 127 

By following these steps, the memory 
size is set at 32699 just as though you 
had answered the prompt message with 
that number. Of course, the memory is 
not set until the program is run. 

Did you notice the low line number in 
step four? It was made low for a reason. 
The memory size should be set at the 
beginning of the program- before any 
other statements are executed (except 
for remarks). If you set (or change) the 
memory size after the program is under 
way, the memory allocation will be wrong 
for program operation. What happens is 

"You might jump 

into areas the program 


has set aside . .. " 

that you might jump into areas that the 
program has set aside for the stacks or 
variable storage or something else. This 
would cause the program to crash. 

So, set the memory size first. The line 
number above 3 will remind you to do that. 
I would have numbered it " 1" but 
most of us use the first line or two for 
remarks which identify the program. 

Before you change your programs 
over, this technique may save you some 
time, too. Suppose you (or a student) 
begin loading a program and suddenly 
realize that the memory should have 
been set. All you have to do is to figu re 
the high and low bytes as above and then 
execute the statement In step four in the 
immediate mode before the program is 
run. The size will be set just as though the 
statement were in the program. 

Chain-Loading Programs 

At this time of the year both students 
and faculty are settled down from the in­
it ial flurry of getting school started. This 
is the time, too, when it dawns on other 

students and faculty that it might be pru­
dent to learn something about your com­
puter operat ion. 

Often their first question is, " What is 
the thing good for?" You should have a 
special program sampler prepared just 
for such occas ions. Sampler- that's 
what I call a program that consists of 
several demonstration programs. Here is 
how you can make one. 

The idea is to selec t a few programs 
which show off your computer. This 
might include games, graphic d isplays or 
instructional programs. 

Next, write a Menu Program which will 
f il l two functions: it al lows the operator 
to choose among the programs you 
selected , and then it automatically calls 
up the selected program. 

Finally, put all the programs on the 
tape or disk with the Menu Program and 
you are ready to go. Let's look at the 
make-up of that first program. 

The Menu Program 

The Menu Program is straightforward. 
It presents a list o f the available pro­
grams and allows the operator to select 
one by entering the corresponding 
number. There are several ways to get 
the selected program into the computer 
but I will show you the simplest method. 
If you use the standard cassette, it would 
go something like th is: 

... list and selection .... 
.. . number selected Is in variable A ... 

250 ON A GOTO 260. 270, 280, 290, 300. etc 

260 CLOAD " A" 

270 CLOAD " B" 

280 CLOAD "C" 

290 ... etc .. 


It is evident that programs A, B, C and 
so 	on must be properly labeled when 
saved and they must follow the Menu 
Program on the tape. Then, too, the tape 
must be rewound after each selected 
prog ram has been loaded. 

If you are using the Exatron Stringy­
Floppy, the appropriate statement would 
be: 250 @LOAD A + 1. The advantage to 
the ESF is its fast load time and the fact 
that it does not have to be rewound. 
However, you should provide enough 
space to hold the longest program (see 
the manual for details). 
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If you are using Disk Basic, your 
statements would look like this: 

250 ON A GOTO 260, 270, 280, ..... . 

260 AUN " STORYBOOK" 

270 AUN " MATH I" 

280 ..... 

Of course, both the cassette and disk 
systems offer neater ways to accomplish 
this programming, but these are the 
easiest to understand. You might experl· 
ment to discover shorter methods with 
your system. 

I have put together several d isks which 
follow th is plan-one for science, one for 
math, one for language arts, and so on. 
Since making them, life has been easier. I 
simply put In the appropriate disk and 
say, "Try It for yourself." 

Reader Inquiry 

BJarne Madsen In Saksatchewan, 
Canada, leads a project which developed 
a curriculum for computer awareness 
and programming techniques at the 
junior high school level. His course has 
proved very successful In classroom 
tests. 

BJ Is quite Interested In corresponding 
with others who may be Involved In a 
similar effort. The exchange of Ideas 
could be beneficial to both parties. If you 
have worked in this area, send me your 
name and I'll pass It along to BJ. 

In fact, if you are Interested In com­
municating with others In any area of in· 
terest, send me your name, complete ad· 
dress, and the areas of Interest. Include a 
statement to the effect that you would 
llke that Information published and, as 
space permits, I'll put It In Education 80 
so that others can get In touch with you. 

NewAddre11 

This summer I took time out to move 
across the state. For six weeks or so I 
was out of touch with everything except 
boxes to pack and unpack. I don't know If 
I'll ever catch up with what happened In 
the world of computers. (I have caught up 
with the new Model Ill TRSDOS 1.3 which 
offers significant Improvements on an 
already good 1.2 version.) 

However, I am happy to report that my 
computers made the trip In fine 
shape-not even a slight hiccup when I 
finally got settled enough to hook all the 
pieces together and plug them In. So 
much for my fears of horrendous repair 
bllls! 

My new address Is 6 Dari Avenue, Col· 
onlal Beach, VA 22443. Of course, you 
may write me through 80 Mlcrocom· 
putlng. Either way, please enclose a self. 
addressed, stamped envelope and I'll get 
back to you when time permits. • 

''I BOUGHT IT'' 

"My biggest loss 
of programming 
time using 
Snappware's 
EXTENDED BUILT IN 
FUNCTIONS is 
spent inserting 
my diskette." 
c;cnrr ADA \15 PRES 01 AO\ E/\TURE IVTL 
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Way back in the early days of 80 Micro­ permanent (read-only) memory, In order computer is doing. For example, In May I 
computing, I created a machine­ to see what the CPU follows to perform presented a Micro Front Panel construc­

ianguage monitor called Babybug. It was its work in Basic. With a monitor, I can tion project. It's a bank of 24 LEDs which 
short, written in Basic, and sparked with a ask the computer to tell me what is found flash a binary value according to the cur­
large and continuing reader response. at its memory location 0 or 100 or 24576 rent memory location the computer is us­
Since that time, many excellent programs or65500. In the Model I, if I examine loca­ ing. It displays both the location (ad· 
for examining and modifying TR~ tion 0 I will find the value 243; If I examine dress) and the information (data). Several 
memory have appeared, and some in­ location 100, chances are the value 251 people have written to me asking what 
teresting software is beginning to be will turn up. Both 0 and 100 are in perma­ good it is, and I reply with an example: 
offered for the Model 111 and the Color Com­ nent, read-only memory (ROM). On the when programs seem to get lost, there's 
puter as well. other hand, locations 0 and 100 are in practically no way to know whether they 

This month I'd like to present new ver­ temporary memory in the Color Com­ are truly lost, merely involved in some 
sions of the original.Babybug: a condensed puter, holding the values 0 and 171 when time-consuming process, o r hung up in a 
and improved Model I or Ill program, plus Basic is in operation. Model I locations minor program glitch. 
versions for Color Basic and Extended Col· 24576 or 65500 may reveal anything, Something peculiar happened when I 
or Basic. Once again, they are written en­ since they are read/write memory (also tried to load one disk. The familiar noises 
tirely in Basic, yet consume small amounts called random-access memory, or took place, but then everything just 
of memory. Before turning to the programs, RAM)- whatever the computer last stopped. I pressed the reset button 
I'd like to explain what a machine language placed there. In the Color Computer, again, the system reacted normally, but 
monitor is, how it is used, talk abOut entry 24576 is read-only memory, and 65500 Is then just stopped. I g lanced down at my 
and display in hexadecimal numbering, part of 1/0 memory. With the Babybug Micro Front Panel, which read: 
and In passing describe the process of machine-language monitor, I can read 
packing information into integers. memory and change its contents at will. 1------·-·-···-·---·--··--·..-··-·- ·---···---·I 

I LSB MSB DATA IWhat Is the machine language that 
0000 0000 01()() ()() 10 0000 0000A Window Into Memory Babybug monitors? Since the Informa­ l-·----·-..--....--- - ·- ·--·-···-................ _ ..... 1 


At some point in the life of every pro­ t ion stored In any spot in memory can be 
grammer- amateur or professional­ thought of as instructions Intended for It told me that my computer stopped 
comes the desire to have programs per­ the CPU's Internal mechanism, causing writing data at binary address 0100 0010 
form faster or use less memory. There It to respond according to a predeter­ 0000 0000 (which translates to hex· 
also comes creeping the need to under­ mined pattern, such memory contents adecimal address 4200) and the data it 
stand what makes the computer t ick, are called machine language, or machine wrote there was 00. I happen to know that 
why protected memory is sometimes code. Throughout th is magazine, you will 4200 Is where the disk's bootstrap load 
necessary, and maybe just what kind of find listings written in Basic, but other rout ine is placed in memory, so I learned 
software is hidden inside that software Is presented in rigorous-looking that the bootstrap loader was never writ­
anonymous box. It's that Something l istings for the Editor/Assembler. This is ten. 
which gives the system life, makes it say assembly language, merely a convenient With the front panel I can also observe 
" OK" when it understands you and "?SN form of producing numerical machine in· that the machine is still working when it 
ERROR" when It doesn't. st ructions using English-sounding names pauses during a long program and will 

Small computers are made up of instead of numbers alone. not respond to the Break key. Those of 
several classes of black boxes which The basics of machine and assembly you whose programs have been trapped 
compose a computer when connected programming have been presented in in seeming ly interminable st ring sorts 
together. In its purest form, the computer this column before (see especially March (where garbage collection is in progress) 
we know consists of a general-purpose, 1981), In Bii i Barden's monthly Assembly can be reassured that there is ac tivity 
simple-minded calculator-the central Line column, as well as In many other even though the machine seems hung. 
processing unit (CPU). The CPU is con­ fine articles. These fundamentals won 't My point? Only that there is no way to 
nected to one or more blocks of tem­ be repeated here, but I would like to ex­ know exactly where a machine is hung 
porary or fixed storage/Instruction area, plain why so often you will find machine (and what to do about it) unless you can 
its memory. Finally, communication with code used in this column, and why non­ decipher binary numbers. 
the real world is achieved with lnpuUout­ decimal notation can be very revealing if that's too esoteric a notion, try this 
put (1/0) devices. when programming at the machine simpler one from the realm of Basic: By 

The Babybug machine-language moni­ level-as well as In sophisticated Basic. using a single integer, you want to find 
tor Is concerned with the contents of Computers are nothing more than an out whether a person on your mailing list 
read/wr ite memory-that Is, memory array of fast on-off toggle switches, (a) has one of up to eight special skills; (b) 
which may be examined or changed by which means if you learn to read the tog­ was originally contacted through one of 
the CPU. It can also be used to examine gle switches, you know exactly what your eight possible methods; (c) responded to 
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one of eight mailings; (d) attended the 
last meeting; (e) was contacted by 
phone; (f) paid the most recent dues; (g) 
registered for an upcoming seminar; (h) 
participated in an event; and (i) turned in 
a survey form. Can you do it? In binary, 
it 's possible. 

Data Packing Is Binary 

Program Listing 1 is a possible solu­
tion to that question , drawn from a larger 
program. It requires an understanding of 
the binary consequences of some in­
teger action in the computer, and also 
demands knowledge of the logical func­
tions (AND, OR). Although this sect ion of 
the program by itself seems lengthy, the 
resulting information is only one integer, 
meaning it can be stored in your mailing 
list or other data file as an economical 
single integer-just two bytes of memory 
or file space! 

Here's a look at the byte the program 
starts with, represented by integer Q: 
0000 0000 0000 0000. In the TRS-80, the 
leftmost b inary digit (bit) is reserved for 
the number's sign. Zero defines a 
positive in teger, one defines a negative 
integer. Since coded information con­
taining a minus sign might look strange, 
I've discarded the leftmost bit in this 
scheme, leaving: (0)000 0000 0000 0000. 

Defining the arrangement of informa­
tion to be stored in the two-byte integer is 
arbitrary. In the sample listing, there are 
eight choices for the first input (l ines 150 
to 280 in Listing 1), so I reserved the left­
most three bits for the response. Why on­
ly three bits for eight choices? Because 
there are eight possible combinations of 
these three bits: 000, 001 , 010, 011 , 100, 
101 , 110, and 111 . Likewise, the second 
input (lines 310 to 390) can allow eight 
possible choices, as can the third input 
(lines 420 to 550). The remaining ques­
tions are yes or no responses, meani ng 
only a single bit need be used for eac h 
(1 =yes, o= no). The resu lt is a positive 
integer with its bits divided as in Table 1. 

Now, the bits themselves have to be 
made accessible to us, which means it 's 
essential to know the value of each bit in 
the integer. Since this is binary number­
ing , these are simply powers of two. 
Simply, I said? Sure. In decimal, the 
numbers are ranked according to powers 
of 10, which in elementary school was 
referred to as the "one's place," the 
" ten 's place," the " hundred's place," 
etc. In b inary, the numbers are still called 
out by their places, except that they 
wou Id be called the " one's place, " "two's 
place," " four' s place," " eight's place," 
and so on. 

That breaks the binary integer up as 
shown In Table 2. 
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Turn to line 300 In Listing 1, particular­
ly the command A= (A-1) x 4096. Notice 
that the variable A was set to be the 
numerical result of the Input from 
choices one through eight, In lines 170 to 
240. Since the bit patterns to be used to 
represent these choices run from 000 to 
111 (decimal 0 to 7), the value of A must 
be decreased by one to force it to be 
within the range 0 to 7. That' s the easy 
part. 

The upper three bits of the integer are 

11 R EM • THIS ROUTI NE CAN 8£ REVISED 
21 REM • TO I NCLUDE GENERAL-PURPOSE 
l t REM • CATEGORIES IN PLACE OP THE 
41 REK • SPECIFIC ONES SHOWN. UP TO 
St REM 15 YES / HO QUESTIONS CAN BE 
6 t RF.M STORED, OR SEVEN •-CHOICE 
71 REM QUESTIONS. A CASSETTE or 
81 REM TH I S DEMO ANO ALL THE BA.BYSUC 
91 REM PROCRAltS IS AVA ILABLE PRC.. 
111 RDt • THE AUTHOR, ROXBURY VT 15669 
11 1 CLS:PRt NT•••••• STR I NG PACU NC DEMO •••••• 
121 PRttn'• TOUcH 1 TO UPDATE , 2 TO DECOoc· 
139 PRIN"T STRINCS l ll .4 2) 
1 0 A$• INP:EY$ : IP AS • * t • THEN 1 5 1 ELSE 

If' A.$• • 2 • THEN 1348 ELSE HI 
I S 9 COSUB 1381 
161 PRINT • r IRST CONTACT WAS: • 
171 PRINT • 1 • FRIEJto• 
188 PRINT •2 • PROP &SS IONAL ASSOCIATE• 
191 PRINT • 3 • ARTS ORGAN IZER• 
2 H PRINT •4 • FESTIVAL PARTIC IPANT • 
211 PRINT ·s • FESTIVAL A.TTENDEr 
221 PRINT •6 • BENEFIT CONTRIBUTOR• 
2)1 PRINT • 7 • KI SCELLANEOOS• 
20 PRINT •s • <RESERVED>• 
258 PRINT STRINC$(27, 45) 
268 PRINT • TOUCH APPRO PRI ATE NUMBER.• 
27 8 PRINT STRI NCS(27 ,4 5) 
2 88 A.$•INKEY$ 1 A•VAL(A$) 1 JF' A<l 

OR A>8 THEN 288 
298 REM • FIRST BIT PACJC:INC HERE 
3 '8 0 •8 ' A• ( A-1 ) 0 4196 , 0 • 0 OR A 
3 18 COSUB 138' 
321 PR I NT •11AILINC RESPONSE .• 
331 PRINT •11A.ILINCS TO DATE:• 
3 48 PRI N'l' • - 6 - • 
35 1 PRINT · How KANY RESPONSES? · 
36 1 PRI NT STR I NC$(27 , 4 5) 
37 1 PRINT • TOUCH APPROPRIATE NU" B&R. • 
389 PRINT STRI NC$(27, 4 5) 
391 AS•tNKEY$ t A.•VA.L(AS) 1 I P A<l 

OR A>8 THEN 391 
'88 RF.:11 • SECOND BIT PA.CUNG HERE 
41 8 A• ( A- 1) • 512: 0• 0 OR A 
4 28 cosue 1381 
01 PRit.-"T •AATJSTIC CATEGORY: • 
U I PRINT ·1 • VISUAL ARTIST• 
4 51 PRINT •2 • DESIGNER• 
461 PRINT • 3 • COttPOSER• 
471 PRUfT • 4 • VIDEO ARTIST • 
4 81 PRINT • 5 • DANCER/CHOREO• 
4 9'1 PRINT . , • SCULPTOR• 
Stl PRINT • 7 • PERP, MUS IC J AN • 
511 PRI NT •e • OTHER• 
521 PRINT STRINGS ( 27, 4 5 ) 
53 1 PRINT •TOUCH APPROPRIATE NUKBER. • 
541 PRINT STRINC$(27, 45) 
558 AS•INKEYS : A• VAL(A$) 1 JP A. <l 

OR A>S THEN 551 
SU RD\ • THIRD BIT PACKING HERE 
578 A•A. -1 : 0•0 OR A 
588 COSUB 1388 
598 PRINT ·ouESTI ON t1 . ... 
6 18 COSUS H2B 
618 A. $•J NJ( £YS : I P A$• . 'I"' THEN /\• 256 

ELSE IF AS••N • THEN A•B ELSE 
610 

621 0•0 OR A 
638 cosue 1388 
60 PRINT · o u cSTION f2 ••• . 
6 58 GOSUB 1'28 
660 A$•1NK EY$ : If' A.S• • y • THEN A• l 28 

ELSE If' AS••N• THE N A• I ELSE 
669 

678 O•O OR A 
688 COSUB 1388 
6 98 PRINT ·outSTION t ) • ••. 
711 GOSUB 1428 
711 AS•INKEYS : tP AS• • y• THEN A•64 

ELS£ l f' AS••N • THEN A•I ELSE 
718 

729 O•O OR A 
n a COSU B 1381 
148 PAHiT · outSTION ..... .. 

B l cosue u 28 
161 AS•INKEYS 1 If' A.S• • y • THEN A•32 

ELS E tr AS••N• THEN A•i! ELS£ 
761 

778 0•0 OR A 
781 COSUB l )81 
7 91 PRINT · ouESTION • S··· · 
s ee GOSUB l 4 21 

going to be used to store variable A; 
those upper three bits are the 16384's 
place, the 8192's place, and the 4096's 
place. Table 3 Is a chart of the possible 
combinations. 

With this in mind, you can see how line 
300 creates the upper part of the integer 
out of this pattern of eight choices by 
multiplying by 4096. The final command 
in the line Is Q = Q OR A. Again, this Is 
visualized In binary, since logical func ­
tions AND, OR, and NOT operate on 

818 AS•INKEYS : IP AS•• y • THEN A•l6 
ELSE IF AS••N• THEN A•I ELSE 
81' 

821 O• O OR A 

831 COSUB 1311 

841 PRI NT · ouEST ION " .... 

851 GOSUB 14 21 

861 AS•INJtEYS : lf' AS• • y • THEN A•8 


ELSE If' AS••N• THEN A• I ELSE 
861 

871 0 -0 OR A 
8 81 COSUB 1 381 
SH PRI NT • t NPUT PHASE IS COIUL ETE.• 
911 PRINT · coo£ NUMBER • • , 
9 11 OS•RICHTS ISTRS 10), LENI STR$(0)) -I ) 
929 PRl >rrSTRINC$(5-LEN(0$), 0 9 ° ) 10$ 0 

t ll PRINT • DtCODlHC I NPORMATION1 • 
941 R-0 I R•R AHO 28672 a R• R/ 41 9 6 1 

R• R•l 

9 51 PRI NT • COHTACTs • 1 

961 ON R COTO 97 1 ,981,'91,llll,llll, 


1121, 1131 , 1141 

t71 PR I NT · r RIENo • I COTO 1 1 51 

981 PRINT •PROFESS IONAL ASSOCI ATE • 1 


COTO lf S9 
991 PR INT •ARTS ORCANUER• 1 GOTO 

18 S8 
UH PR INT • r &STIVA L PARTICIPANT• 

COTO lfS9 
l ilt PRINT •p £STIVAL ATTENDEE • 1 

COTO u s• 
1 1 21 PR I NT • etNEPIT CONTRIBUTOR• 1 

COTO u se 
1831 PRINT ·"1 SCELLAHEOus · I GOTo 

11 51 
1841 PRINT • <RESERVED >• 
1151 P RI NT •Pl.AIL I NG RES POHSES1 • 1 
1161 R•Q I R• R AHO 35 84 1 R• R/51 2 : 

R• R+l 1 PRINTR 
117 1 PAI NT • CATEGORY: • 1 
1181 R•O : R•R o\ND 1 : R•R+I 
1191 ON R GOTO llH,lllt , 1121 , I l31, 

11 41 , 1151, 1161 ' 1171 
1111 PRINT • vtSUAl. ARTIST• : COTO 

11 81 
1111 PRINT • otSICNER• 1 COTO 1181 
1121 PRINT • c0ttPOStR• 1 GOTO 1181 
1131 PRI NT • vIDEO ARTIST • 1 GOTO 

1181 
11 41 PRINT • DANCER/C HOREO • 1 GOTO 

118' 
1151 PRINT · scuLPTOR9 I GOTO llll 
1161 PRINT • pERf, MUSICI AN• 1 GOTO 

11 81 
117 1 PRINT • uNCATEGORU ED • 1 COTO 

1188 
1188 PRINT · ouESTION '1 1 . , 
1191 R•O 1 R•R ANt> 256 1 I P R• 256 

TH EN PRINT •y- ELSE PRI NT •N• 
1281 P RI NT · ouEST ION 12 1 • , 
1 2 11 R•Q : R• R A.ND 128 1 I P R• l28 

TH £N PRI NT • y• ELS E P RINT •N• 
1221 P RI NT ·ouESTJON t J I • I 
123 0 R•O t R• R AND 6 4 1 I P R•64 

THEN P RI NT • y • ELSE PRINT • N• 
1241 PRI NT · o u ESTION t4 1 • , 
1 2 S I R• O 1 R• R AND 32 : I f' R•32 

THEN PRI NT • y• ELSE PRINT •N• 
126 1 PRINT · ouESTION • Ss • ' 
127 1 R• O : R• R A.HD 16 1 If' R• l6 

THEN PRI NT •y• ELSE PRI NT • N• 
1281 PRINT · ouESTION t6 1 • I 
1298 R•O : R• R AND 8 : I P R• 8 THEN 

PRINT • y- ELSE PRINT • N• 
1311 PRINT STRING$(27, 4 5) 1 
1318 POR X•l TO 1111 : NEXT 
1 321 P RI NT@6 4 , • PRESS <ENTER> • 1 
1331 AS • I NKE'tS : I P A.S• CH.RS (ll) THEN 

RUN ELSE 1331 
1341 CL.$ : PRi frn' STRI NG$(27, 4 5 ) 
1351 INPUT · cooE NUMB ER • 10 
ll61 PRINT STRING$(27, 4 5) 
1371 COTO 9U 
llll CLS 1 PRINT STRING$(27, 4 5) 
1391 PRINT • •• LIST UPDATE • • • 
UH PRl frn' STRING SC 27, 4 5) 
Ult RETURN 

1'2' PRI>rr STRINC$(27, 4 S) 

101 PR I NT • TOUCH <Y>ES OR <N>O . • 

1 441 PRINT STRINC$(27, 45) 

H SI RETURN 

Program Listing 1 

binary digits. Here's what happens, 
assuming choice 8 was selected: 

Oat start ()()() 0000 0000 0000 
A is selected = 11 1 0000 0000 0000 
Q OR A function 
Result 111 0000 0000 0000 

Remember that the OR function 
specifies that If either bit X or bit Y (or 
both) is 1, then the result will be 1. The 
reason for using the OR function here is 
to leave the original bits untouched while 
setting (changing to 1) the bits that are 
needed to produce a packed byte. Turn to 
line 41 0 to see how another group of bits 
is packed Into Integer Q . Again, the first 
part of the command A= (A-1 ) x 512 
moves variable A from its original input 
range of 1to8down to the range of 0 to 7, 
because three bits are being reserved in 
the integer byte (000 to 111) with decimal 
values from 0 to 7. 

The response bits for this input fall (re­
ferring to the binary " place" chart) in the 
512's, 1024's, and 2048's place. Likewise, 
the patterns appear as in Table 4. 

All are multiples of 512, so the com­
mand A=(A- 1) x512 sets up the correct 
bits. In this case, assume that the user's 
choice was number 6, resulting in a bit 
pattern of 101 in the appropriate integer's 
positions. The OR function is used again 
in line 410, but recall that a already has 
been assigned a value in line 300: 

a new value 111 0000 0000 0000 
A now selected ()()() 1010 0000 0000 
0 OR A function 
New 0 result 111 1010 0000 0000 

What Is the result ing Q at this point? You 
can calculate it by adding the sum of the 
powers of two, as above, and you will 
discover the Integer Is now 31232. Or, 
more simply, you can hit the Break key 
and enter the command: PRINT Q. 31232 
will be the result. 

The yes or no questions are simpler. If 
the answer to a question is yes, its 
respective bit is set to 1. If the answer is 
no, that bit is set to 0. The answers to the 
six questions in th is example are packed 
into Integer Q In lines 610-620, 660-670, 
710-720, 860-770,810-820, and 860-870. 
For example, assuming a yes answer to 
question 4, variable A would be set to 32, 
then ORed with Q . Notice that if you wish 
to pack the answers to 15 yes or no ques­
tions into a single Integer (instead of 
multiple-selection responses) , this 
method can be used easily. 

The final three bits of Integer Q hold 
the results of another eight-answer ques­
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Now for theTRS-80™ Models I& Ill 


DOUBLE Sides & DOUBLE Density support 

AUTOMATIC Density recognit ion 

35, 40, 77 , 80 and any other track cou nts are supported 


• All available drive stepp ing rates are supported. 
Hard Drive support , can be HANDLED AS A SINGLE DRIVE. 
Hard drive part itioning, one hard d rive can act as up to 

six drives. 

Int er mix 5", 8 " and Hard dri ves. up to a total of 8 d rives 


• Com patible with t he Model I Radio Shack Expansion Interface. 
• Upward compat ible with TRSDOS (2 3 & 1.3 as documented). 
• Fu lly suppor ts M icrosoft language products, without 

mod1f 1cat1on 
• Complete media com pat1b11i t y Model I to Model Il l and Model Ill 

to Mod el I. 
• Full su pport for LOBO's LX-80 interface 
• Full support for PERCOM's DOUBLER II. 
• Complete docu mentat ion (well over 250 pages) 
• Complete technical informat ion. 
• A TOLL-FREE 800 number for customer service. 
•An LOOS users bulletin board on M1croNET 
• A Quarter ly LOOS users magazine (The LOOS QUARTERLY). 
• A liberal update policy 
• An en hanced BASIC (LBASIC) including · 

> Upw ard compat i ble with Microsoft Basic. 
> High speed LOAD and SAVE. 
> Run mul t iple programs w ith common variables. 
> BLOCKED (variable length) files are supported . 
> DOS commands may be executed from LBASIC. 
> Bui lt in st ri ng array SORT. 

> Single stepper for debugging 

> Several new st atements and file modes 


• A compiled JOB CONTROL LANGUAGE (JCL). 
•An Extended Debugging and Moni tor program (with d isk access). 
• CMDFILE for movement of disk and/ or tape system (ICMD) f iles . 
• Device independent operat ion . 
• Full LINKing. ROUTE mg. FILTE Ring and SETting are supported 
• M iniDOS feature for constant access to certain DOS commands 
• Sophist icated com municat ions soft wa re included . 
• Wildcard cha racters and part ial F1lespecs are supported 
• Each f ile 1s DATED, showing when 1t was last mod1f1ed. 
• Backup . Mirror , by Class 1f Mod1f1ed. by Date. by Extension. etc 
• Selectable PURGE for fast disk "cleanup" of unwanted f iles 
• Print formatter , for cont rol of printer output 
• Built in printer SPOOLER, to bot h disk and memory 
• Joblog to record all syst em operat ions with t ime stamps 
• UPPER and lower case support. throughout t he syst em. 
• Blinking cursor with selectable cursor character 
• 128 character TYPE AH EAD buffering for keyboard input 
• Assign strings to ind1v1d ual keys w ith Key St roke Mult ip ly (KSM ). 
• SUPER FAST operat ion wit h the SYSRES feat ure. 
• Extensive user control and system feedback 
• Complete transportability of software among all Z-80 LOOS 

systems t hrough the use of t he LOOS high memory superv i sor~ 
ca ll syst em 

• Dealers to serve users Nationwide and in t he Common Market 
• The only DOS w it h a limited ONE YEAR WARRANTY! 
• En1oy a professional operating system on YOUR TRS-80! 

The Ultimate In 
Operating Systems 
For Model I & Ill 

• Specifi c hardware 1s req u1·ed to use these features 

"':odel I LOOS prov ided on 35 track single density mediaOnly Model Ill LOOS provided on 40 track double density med•a 
• LD03 can be prov ided on specia l media cont1guratoons a t an 

add it ional charge 
•Prices & Spoc1 f1 e<1 t 1ons are sub1ec t to change wit hout notice 

Version 5 I 

Fo r Further Infor mation Contact The Distributor Or Dealer Nearest You : 

(West ) (Central) <East ) (The Common Market) OGICAL 
LOBO DRIVES INT'L GALACTIC SOFTWAR E LTD. MISOSYS M OLIMERX LTD 

5904 Edgehdl D r SYSTEMS354 S Fa r v 1ew Ave 11 520 N Port Wash ington Rd 1 Buckhurst Rd Bexh1ll 
Goleta. CA 93 11 7 Mequon. WI 53092 Alexandria VA 22303 Sussex England 
(805) 683 1576 (414) 241 -8030 (703) 960 2998 (0424) 220391 WC. "' 35A

DEALER INQUIRES WELCOME. LOOS 1s a p roduct ot LSI INC TRS-80 & Radio Shack are t rademar ks O·o·CJ·c::=J 
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tlon, and the process (which I won't 
describe this t ime) is carried out in lines 
420 through 570 of Listing 1. 

Getting It Back 

Once the Information has been packed 
into integer a (which will be a number 
from 0 to 32767), how is It retrieved? 
Lines 900-920 print the number on the 
screen in five-digit format, merely for 
convenience. Its decoding follows, 

employing another logical function: 
AND. 

In brief, If bit X Is 1 and bit Y Is 1, then 
the result of the function X ANDY will be 
1. Any other combination of X ANDY will 
result In a 0. Look at line 940, which uses 
the AND function In the command R = Q : 
R =RAND 28672. Remember that at this 
point Q is the coded Integer containing a 
lot of information; by making R equiva­
lent to 0, value Q can be saved Intact for 

(0) 

Not 
Used 

000 
Itl 

Eight 
Resp. 

000 
It2 

Eight 
Resp. 

0 
Qtl 
Yes 
/No 

0 
Qt2 
Yes 
/No 

0 
Qt3 
Yes 
/ No 

0 
Qt4 
Yes 
/No 

0 
Qt5 
Yes 
/No 

0 
Qt6 
Yes 
/No 

000 
It3 

Eight 
Resp. 

Table 1 

1 
6 8 4 2 1 
3 1 0 0 0 5 2 1 
8 9 9 4 2 1 5 2 6 3 1 
4 2 6 8 4 2 6 8 4 2 6 8 4 2 1 
I I I I I I I I I I I I I I I 

s s s s s s s s s s s s s s s 

p p p p p p p p p p p p p p p 
1 1 1 1 1 1 1 1 l 1 1 1 1 1 1 
a a a a a a a a a a a a a a a 
c c c c c c c c c c c c c c c 
e e e e e e e e e e e e e e e 

Table 2 

Bit Position: (0)XXX 0000 0000 0000 

000 = 0 + 0 + 0 = 0 (0 x 4096) 
001 = 0 + 0 + 4096 4096 (1 x 4096)"' 
010 = 0 + 8192 + 0 = 8192 (2 x 4096) 
011 = 0 + 8192 + 4096 = 12288 (3 x 4096) 
100 = 16384 + 0 + 0 = 16384 (4 x 4096 ) 
101 = 16384 + 0 + 4096 = 20480 (5 x 4096) 
110 = 16384 + 8192 + 0 = 24576 (6 x 40 96) 
111 = 163 84 + 8192 + 4096 28672 (7 x 4096)"' 

Table 3. Combination Chart 

Bit Position = ( 0) 000 XXX0 0000 0000 
--­

000 = 0 + 0 + 0 = 0 (0 x 51 2) 
001 = 0 + 0 + 512 = 512 (1 x 512) 
010 = 0 + 1024 + 0 = 1024 (2 x 512) 
011 = 0 + 1024 + 512 = 1536 (3 x 512) 
100 = 2048 + 0 + 0 = 2048 (4 x 512) 
101 = 2048 + 0 + 512 = 2560 (5 x 512) 
110 = 2048 + 1024 + 0 = 3072 (6 x 512) 
111 = 2048 + 1024 + 512 = 3584 (7 x 512) 

Table 4 

later use. So this value R ( =Q) is ANDed 
with 28672. What Is 28672? It is 16384 + 
8192 + 4096. In other words, the value 
28672 Is an Integer with the upper three 
bits already set to ones (111 0000 0000 
0000). This Is the key to recovering the In­
formation packed into a. 

The following example shows a possi­
ble coded number a (decimal 22190) 
generated with this packing system. It Is 
being ANDed with 28672, which will 
" mask out" all the bits we do not need to 
know about. Since everything ANDed 
with 0 will end up being 0, this method 
simply places zeros where they are 
needed in the masking Integer: 

Q Integer being tested: 10101101010 11 10 
28672 used as a mask: 111 0000 0000 0000 
Executing Q ANO 28672: ·---­-­
Resulting masked value: 10100000000 0000 

Any 1 bits in integer Q (22190) will filter 
through the mask, giving a binary result. 
Converting the result to decimal gives 
the value 20480 in th is example. The next 
command In line 940 Is R = R/4096. Recall 
that value A In the Input phase of the 
sample program was multiplied by 4096 
to shi ft the bits into the high position of 
Integer Q . Here Is the reverse of the pro­
cess, result ing In an integer with the 
value 0 through 7. Since the original 
choices were 1 through 8, the final com­
mand on line 940 Is R =R +1. In this sam­
ple, R ( =22190) AND 28672 = 20480. 
R/4096 = 5. R+ 1 = 6. Therefore, the in­
formation has been recovered, and It can 
now be stated that the original value In­
put was sixty. It is only a simple matter 
(In line 960) to display what that original 
Input choice means. 

Line 1060 performs the same sort of 
activity to recover the response to the 
second Input. Again, R =a to recover the 
Initial packed integer. Then R = R AND 
3584, since 3584 equals 2048 + 1024 + 
512 (another three-bit mask). R = R/512 
shifts the values to 0 through 7, and 
R=R + 1 returns the values 1 through 8. 
Displaying the original input Is again 
simple. Here is the binary representa­
tion: 

R(=O): 101011010101110 
3584 Mask: 000 1110 0000 0000 
RAND 3584: -------­
Recovered Info: 000 0110 0000 0000 

When all this Information is recovered, 
It's possible, by feeding in a. five-digit 
code on someone's mall Ing label, to print 
out a report for your club or user's group 
which says, "John Jones is a TRS-80 
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Model Ill user with whom we made con­
tact through another member. He has 
responded to each of our mailings, at· 
tended the last meeting, participated In 
the flea market, his dues are up to date. 
Jones's specialty is assembly language, 
and he participated In the club's last 
seminar." All In one two-byte Integer. 

How to Hex 

Okay, you say, binary has Its uses If 
I'm willing to spend some time and effort 
to use It. But why hexadecimal notation? 
Who cares? Hexadecimal notation, as a 
reflection of Its binary function, can 
clearly demonstrate the relationships 
between machine functions. A very few 
of the 6809E Instructions, commands 
which affect the operation of the Color 
Computer's central processing unit, are 
In Table 5. 

Obviously, the easiest way to 
remember these lostructlons Is by their 
mnemonics. But the TRS-SO cannot easl· 
ly report back Its memory contents In 
mnemonics, at least not without an ex· 
tensive programmer's aid called a 
disassembler. Therefore, when you see a 
bunch of numbers, ideally they should 
provoke some familiar reaction. 

Numbers like 136, 152, 168, and 184 are 
not likely to emphasize their stralghtfor· 
ward relationship to each other. Examine 
Instead Table 6, with those same four In· 
structlons (all sixteen forms) shown In 
mnemonics, decimal, binary, and hex· 
adeclmal. 

See how neatly the leftmost digits 
count upward In binary? And notice how 
the commands count upward, In hex 
10's, In that same neat way. The relation· 
ships between the versions of ADC are 
visible, as are the relationships between 
the variants of EOR. Their nature Is 
clearest In binary, but It Is also easily vlsi· 
ble In hexadecimal-a far cry from at· 
tempting to quickly discern the relation· 
ship between 136and152, or200 and 232. 

Not Impressed? Then how about an ex· 
cerpt from Biii Barden's August 1981 
Assembly Line. On page 49, a man with 
staggering Insight named David Lamkins 
offered this remarkable binary-to-ASCII 
conversion routine (wish I'd thought of 
this one): 

ADO 
DAA 
AOC 

A,90H 

A,40H 
DAA 

Let's try It first In decimal to see If It 

Command 
Mnemonic 

Description 
of Command 's Action 

Dec imal 
Values 

ADCA 

ADCB 

EORA 

EORB 

Add to accumulator A, plus carry 
(instruction has f our options)
Add to accumulator B, pl us carry 
(instruction has four options ) 
Exclusive OR accumulator A 
(instruction has fou r options) 
Exclus ive OR accumulator B 
(instruction has four options) 

137,153, 
169,185 
291,217, 
233,249 
136,152, 
168,184 
299,216, 
232,2 48 

Table 5. 6809E Instructions 

Mnemonic 

ADCA 

ADCB 

EORA 

EORB 

Decimal Value Binary Value 

137 1999 1991 
153 1991 1991 
169 1919 1991 
185 lllll 1991 
2111 111111 11191 
217 1191 1991 
233 11111 1991 
249 1111 1991 
136 11199 1999 
152 11191 19911 
168 llllll 111911 
184 11111 19119 
21111 1199 1111111 
216 1191 1999 
232 11111 111119 
248 1111 1111111 

Table 6 

Hex Value 

89 
99 
A9 
B9 
C9 
D9 
E9 
F9 
88 
98 
AB 
BS 
ca 
DB 
ES 
F8 

:lii· 1BASF "FLEXYDISK"... \.:Superior Quality data . 

storage med ium . 

Certified and guaranteed 

100% error free. - ­

SINGLE SIDED-SINGLE DENSITY 

sv.• or 8" Diskettes . . .. ... . ... .. 1O/ S24 
sv.• or 8" Vinyl Storage Pages .....10/ $5 

MAXELL· DISKETIES • 
The best quality 

diskene money can buy. 

Approved by Shugart 

and IBM. 


Sold only m boxe s of 10 


s·, 1 side . .. . . ......... . . .. . Sl.30 

6", 1-side .... . ... . ........ .. $3.90 

5•, 2-side .... ............ .. .$4.25 

6", 2-side .... . .. .. .. . .......SS.60 


All MAXELL DISKETTES ARE DOUBLE DENSITY 

LIBRARY CASE... "3-ring binder album. 

Protects your valuable 

programs on disks 

Fully enclosed and 

protected on all sides. 

Similar to Kas-sette storage box. 


Library 3-Ring Binder ... . ... . ......$6.SO 

sv.· Mini Kas · sette/ 10 .. ... . ......$2.49 

8" Kas-sette/ 10 . ... . .......... . . ...$2.99 


DISKETIE DRIVE HEAD CLEANING KITS-==-1 
Prevent head crashes and ~ 
insure efficient, error· ~ 
free operation. 

sv.· or 8" ....... . . . ....... .. ..... . . $19.50 


SFD CASSETIES 

C-10 Cassettes .. .........10/ $7 

(All c assettes include box & labels) 


Get 6 cassettes,C-10 sonic and 

Ca ssette/ 6 library a lbum for 

o nly .. . .. ... . . .... . .. ..... $8.00 

(As illustrated) 


HARDHOLE 

Rein forcing ring of 

tough myla r protects 

disk from damage 


SV." Applicator $3 SV." Hardholes $6 
8" Applicator $4 50/ 8" Hardholes $8 

VISA • MASTERCHARGE • MONEY ORDERS 

CERTIF IED C HECK • FOR PERSONAL CHECKS 

ALLOW TWO WEEKS • C.O .D. REQU IRES A 10% 


DEPOSIT • CAL. RES. ADD 6% SALES TAX 

MIN S2 SHIPPING & HANDLING • MINIMUM 

ORDER S10 • SATISFACTION G UARANTEED 


OR FULL REF UND 

Write for ou r free catalog 


ABM ·~· · 
PRODUCTS 

8868 Claircmont Mesa Blvd . 
San Diego. CA 92123 

Toll Free 

1-800-854-1555 
For Orders Only 

For inlormat1on or California orders 

17141 268-3537 
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makes sense. Add 144 to the ac· this result. 9EH + 66H = 104H, with the computers; even If computers move 
cumulator, decimal adjust the leftmost 1 ending up In the carry flag. away from binary operation, yourTRS..80 
accumulator (for base ten operations), Add 40H, with carry, produces 04H + Model I, II, Ill , Color Computer, Vldeotex, 
add 64 to the accumulator plus the con· 40H + 1 = 45H-the ASCII code for let· Pocket Computer-or your Apple, OSI, 
tents of the carry flag, and decimal ad· ter E. Pet, Northstar, Atari , Vic, or Compu· 
just the accumulator again. Hmm. Let's Any clearer? Obviously, since the pro· squat - is a digital device. That's Its 
convert decimal 14 to ASCII with it. 144 grammlng guide forces you to use hex nature, so that becomes your problem to 
+ 14 = 158. Decimal adjust. From what? digits to determine the decimal-adjusted deal with In the least time-consuming 
The Z80 assembly programming guide results, that consideration Is simpler. manner. 
talks in terms of hex values In upper and But also, notice that decimal 258 Is ac· 
lower digits, but I've converted It to tually 100 hex- In terms of the ac· What VAR is that VARPTR PTRlng to? 
decimal equivalents for this example. cumulator, It Is 00 with the 1 carried over. One more example; hang In there with 
Take my word that DAA would add 102 to That's why 260 decimal produces a result me. Most programmers end up being 
th is value, resulting In 260. Since the of four with carry, not five. It just Isn't forced to write sorting programs. Aside 
maximum value Is 255, th is 260 must visible to the eye In decimal notation, from being an unsatisfying project, sort· 
have actually produced four and set the whereas hexadecimal makes It very cer· Ing programs written In Basic can be 
carry flag. Add 64, with carry, to the ac· taln that a carry has taken place. dreadfully slow. Normally, sorting Is 
cumulator produces 69-the ASCII code I've jumped to the defense of hex· done by comparing one Item with 
for uppercase letter E. adeclmal notation not because I'm a another In some manner, and switching 

Was that c lear? I really didn't try to longtime programmer rigidly committed those Items. But If the Items are very long 
murky it up at all; it's just the best that to It (I 'm neither), but rather because It's (such as names and addresses or other 
can be done in decimal terms. Now essential to understanding what your long strings), the sorts can take hours to 
here's the same conversion of OE computer Is doing, If understanding Is complete. 
(decimal 14) to ASCII using hexadecimal what you care to do. Sure, numbering There's another way. Imagine you are 
notation. 90H + OEH = 9EH. Decimal ad· systems are arbitrary, and It's unfor· the curator of a museum full of artwork, 
just. The programming guide says if 9-F lunate that we're stuck with binary nota· each piece with a reference number tack· 
is in the upper digit and A-F Is In the tlon and digital logic to start with. But It's ed nearby. You have had the catalog re­
lower, decimal adjust (DAA) adds 66H to currently .an economic fact of life for printed, but the artwork now does not 

SAVE UP TO $600.00 NOW 

on TRS-80@Computers &Accessories 


With This Coupon 
Now you can own a great little computer at a great big dicount off the manufacturer's 
list price. For home or office use the Radio Shack line of computers is first in quality, 
performance and price. 
• FREE SHIPPING in the 48 continental contigious states. Model II 
•NO SALES TAX collected on out-of-state orders. 
• CONVENIENT ORDERING Call us TOLL FREE. 
• FREE COMPLETE PRICE LIST avai lable upon request. I Cashier's 

Catalog Charge Check Or Cash Price 
Number Description List Price By Phone Money Order You Save 

Radio Shack · TRS-80 Model II 
026-4002 64K 1·Disk Model II . ... .. . . . ..... . . . 3,899.00 3,579.30 3,299.00 600.00 

Radio Shack· TRS-80 Model Ill 
26-1062 Model Ill 16K ..................... . 999.00 865.00 865.00 134.00 
26-1 066 Model Ill 48K . .... ... ....... . ..... . 2,495.00 2,243.50 "2,149.00 346.00 
Radio Shack" TRS·80 Color Computer 
26-3001 4K Color Computer ... .... . . . . . ... . . 399.00 359.10 359.10 39.90 
26-3002 16K Color Computer . . . . . .. . . . .. . . . . 599.00 539.10 539.10 59.00 
Atari°' CX-2600 Video Computer System 180.00 164.95 164.95 15.05 
Pionee~ VP-1000 LaserDisc Player CALL FOR PRICES 
Mattel Electronics · lntellivision ·• Home Video System CALL FOR PRICES Pan American 
Magnavox· Odyssey 2 Home Video System CALL FOR PRICES 

Magnavox• Magnavision· Videodisc Player CALL FOR PRICES 
 Electronics ..- 64 

CALL T LL FREE 800·531 -7466 • (Operator 49) •Texas & Principal Number 512/581-2766 •Telex 767339 
Dept. 49 • 1117 Conway Avenue• Mission, Texas 78572 · 

NEW BRANCH 
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match the numbered reference labels. 
Would you (a) move the artwork to match 
the labels, or (b) move the labels to match 
the artwork? Assuming there has been 
no artistic decision Involved In rearrang­
ing the catalog, It's probably a lot easier 
to move a label Instead of, perhaps, a 
two-ton piece of sculpture. 

This relates directly to sorting pro­
grams. Every variable Is located by Basic 
by means of a variable table It builds and 
stores just after the program listing. Your 
computer can provide you with that In· 
formation by means of the command 
VARPTR (variable pointer). If variable R$ 
has been defined, then command PRINT 
VARPTR(R$) will return the decimal value 
of the address at which all the Informa­
t ion about R$ Is stored. 

If PRINT VARPTR(R$) yields 8591 on 
the Color Computer, then PRINT 
PEEK(8591) will reveal the length of R$, 
and PRINT 256 x PEEK(8593) +PEEK 
(8594) will tell where RS starts In memory. 
For example, In the Color Basic version 
of Babybug, the command PRINT 
VARPTR(R$) might in fact yleld 8591, 
PEEK(8591) = 2, and 256 x PEEK(8593) 

+ PEEK(8594) = 16381. Interestingly, 
you will find that the formidable ques­
tion-

FOR X = 1 TO PEEK (VARPTR (R$)) : PRINT CHAS 
(PEEK (256 x PEEK (VARPTR (R$) + 2) + PEEK (VARP· 
TR (RS) + 3) + X - 1 ) ); : NEXT 

-wlll actually print R$ on the Color Com­
puter! On the Model I or Ill, one aspect 
would be reversed, and the equation 
would read: 

FOR X z 1 TO PEEK (VARPTR (RS) ) : PRINT CHAS(PEEK 
(PEEK(VARPR(RS) + 1) + 256 x PEEK(VARPTR(RS) + 2) 

+ X - 1) ); : NEXT 

What Is this 256 x PEEK(N) + PEEK 
(N + 1) business? Because there are so 
many memory locations In the computer, 
any given location must always be 
specified using sixteen binary digits of 
data-one group of eight bits defines the 
most significant byte (MSB), or highest 
eight binary digits, and the other group 
defines the least significant byte (LSB) of 
the address. You will recall that Integers 
were also stored as two bytes of lnforma­

tion, so this type of format Is not new. 
What is new, at least In the Model I or Ill 
TRS-80s, Is how this Information Is 
ordered. 

Because of choices made when the 
original 8008 microprocessor was 
designed In the early 1970's, its grand· 
child the Z80 stores addresses with the 
LSB first and the MSB second. For­
tunately, users of the Color Computer 
will find that the 6809E processor keeps 
things In a more human-oriented order, 
with MSB first and LSB second. In both 
cases, though, the lower eight bits can 
be used as written, but the upper eight 
bits occupy the 256's place through the 
32768's place. Therefore, the number 
represented by this byte Is actually 256 
times that of the least significant byte. 

Now to the point. If I PEEK Into the 
Model l's memory and find that an ad· 
dress Is given as 233 decimal, 66 
decimal, I can calculate the true address 
with the formula LSB + 256 x MSB, or 
233 + 66 x 256. That Is 17129, which many 
of you wlll recognize as the beginning of 
Basic program storage. If I PEEK Into the 
Color Computer's memory and find an 

TIME ••• 

METHUSELAH '" has time for you 

and your TRS·So· 

The name Met huselah hus always been associated with long life. The Met huselah 
computer cloc k "4'turd with i ts 24 hour clock and its perpetual calendar is indeed worthy 
of the ti tle . Methusela h puts s tnteof the a rt technology in to action with the on board fou r 
year lithium battery back-up to keep i t r unning even when your computer is off. Tha t 
means no more fooling a round wit h the soft ware or ha rdware "clocks" tha t become Rip 
Van w inkleK when the compuli'r is reset or tur ned off. 

Methuselah has many other timely features.Software patches keep the DOS and BASIC 
tim<' a nd clock C'ommands tickinJC. Only two screws mount Methuselah inside the expa n· 
sion interface without solderinit . clipping. cutting. or j umpering. There is even a spore 
I O port and four di fferent interrupts available for people who love to tinker. 

SP~:\S MMfl)() YY. HH:MM:SS and day of the week. Four year lith ium bauery 
hack-up Crye ta I controlltd timing (adjustable 32.768 oscillator). Twenty four 
hour clock and perpetual calendar. 

St-nd chffk ur money order to 	 M-SI .. $97.00 
(add $4.50 P and H> 
S.SI . $17.50 
(add $2.50 P a nd Hl 
(If you wish to use Methuselah 
and the RS-232 board (26-1 145) 
together, order thia option which 
includes a new cover and con· [D~ITIJ nfftor.) 

NDM DESIGNS ,,.. 135 WI res1denl8 add 4' JI:• salee tax. 

8330 W North A,,e 
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( 414 ) 2 S 0 · 0120 
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By Waldro n P . Hod sd on 
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address written 30 decimal, 0 decimal, I 256 x MSB + LSB, or 256 x 30 +0. That Is 
can calculate that address as 7680, also the beginning of Basic. 

However, these time-consuming con· 
versions are easier for me because I 
think In hexadecimal; I can do It In my 
head, since I only need to know the one· 
byte hex-to-decimal conversions. With 
practice, these one-byte conversions are 
easier to remember than multlplylng by 
256. My decimal 233, 66 address men· 
tloned earlier turns Into E9 42 hex, which 
(because It's stored backwards In Z80 
terms) becomes address 42E9. In the 
Color Computer, decimal 30, O becomes 
1EOO hex, which Is already In the proper 
order. And since the Model l's disk and 
Level Ill Basic packages all Include the 
&H option for hex numbers, I need con­
vert no further. Extended Color Basic 
also Includes &H as standard equipment 
(as well as HEX$-read on). 

Toll and Trouble 

There Is a reason I brought up all these 
addressing confusions: like switching 
the catalog labels under the pieces of art, 
It's faster to switch the VARPTR labels to 
variables rather than the variables 
themselves. Program Listing 2 shows 
two ways of doing a slmple bubble sort 
on the Model I. The normal sort starts at 
line 140, evaluates each Item In the list 
against the next Item In the list, and 
switches them (line 220) If they are out of 
order. A flag Is set (variable Q) any t ime 
Items In the list are switched; when all 
have been switched, Q Is zero, and a com­
p let Ion message Is printed. This sort 
essentially moves all the artwork every 
time the sort Is passed through. 

The VARPTR sort begins at line 290, 
defines all variables (to set aside all 
necessary space In the VARPTR table), 
and starts In much the same way as the 
usual bubble sort: an Item Is evaluated 
against the next one In the list. Then 
things begin to change: Line 380 Is 
packed tightly to speed up the operation. 
Z Is set to VARPTR(A$(X)), the address at 
which Information about the current Item 
being sorted Is stored. Variables K, Land 
M are given the Information about the 
Item under consideration-Its length, 
and where It currently resides In memory. 
Y Is then set to VARPTR(A$(X + 1)), the 
address at which Information about the 
next Item In the list Is stored. A$(X) Is 
POKEd with PEEK(Y), PEEK(Y + 1), and 
PEEK(Y +2), meaning the Information 
about A$(X + 1) Is being POKEd Into 
A$(X). Likewise, A$(X + 1) Is POKEd with 
K, L and M, the storage Information 
about A$(X). The computer can now be 
fooled Into bellevlng A$(X) Is A$(X + 1) 
and vice-versa. This line has 'switched 
the labels, not the artwork. 

Is It worth the trouble? That depends 

261 PRINT " <SORTED - TOUCH BllTER>"111 REM * THIS PROGRAM DEMONSTRATES 
21 REM * A BUBBLE SORT WRITTEN WITH 271 A$•INJ:BY$ 1 IP A$•CBR$(13 ) THEN 
38 REM • BOTH NORMAL REPLACEMENT 11 ELSE 271 

281 REM , , , •• , , , , , , , , , , , , , , , • , , , , , , , , U REM • SORTING AND WITH VARPTR 
51 REM • REPERBllCE POINTER SWITCHING 291 REM * BEGIN VARPTR SORT PROCEDURE 
61 CLEAR251 :CLS:PRINT STRING$(27, 45 ) 311 REii ,,,,., ..................... .. 

71 PRINT • <N>ORMAL STRING SORT" 311 DBPINTX,Y,1,I,1,L,M,N,Q,D,E 1 
81 PRINT " <V>ARPTR STRING SORT" Y•I : Z•I : D•l i £•2 t K•I t 
91 PRINT STRING$(27,45) L•I I M•I I N•I I Q•I I X•I 
118 PRINT "TOUCH NOR v,• 321 INPUT0 BOW MANY ITEMS TO SORT"1I 
111 PRINT STRING$(27,45) 331 DIM A$ ( I) 1 POR X • l TO I 1 
128 A$•INIEY$ : IF A$• 0 N° THEN 131 PRINT X1 1 INPUT A$(X) I NEXT 1 

ELSE IF A$• 0 V" THEN 281 ELSE GOSUB 441 
121 341 PRINT"< • •• NOW SORTING ••• >"1 

131 REM ........................... .. 
 351 GOSUB 441 1 REM REMOVE TO TIME 
141 REM * BEGIN NORMAL SORT PROCEDURE 361 X•D1N•N+D1Qal 
151 REM ........................... .. 
 371 IPA$(X) <•A$(X+D)THBN391 
168 INPUT"HOW MANY ITEMS TO SORT"1I 381 Q•Q+D1Z•VARPTR(A$ (X))1l•PEBl(l)1 
171 DIM A$(I) : FOR X • l TO I 1 L•PEEl (Z+D)1M•PBBl (Z+B) 1Y•VARPTR 

PRINT XI : I NPUT A$(X) 1 NEXT : (A$(X+D)):POIBZ,PBEl(Y)1POIEl+D, 
GOSUB HI P!!l(Y+D)1POIBZ+B ,PEEl(Y+E)1POIB

181 PRINT " < ••• NOW SORTING ,,, >"1 Y,l1POIBY+D,L1POIBY+E,M 
198 GOSUB 441 1 REM REMOVE TO TIME 391 X•X+DtIPX>I-lTBBN411!LSE371 
218 X•l1N•N+l1Q•I 411 IPQ•ITHEN411ELSBIPX>I-1THBN351 
218 IFA$(X)<•A$(X+l)THEN231 ELSE379 

UI GOSUB HI228 Q•Q+l1Z$•A$(X) 1A$(X)•A$ (X+l): 
421 PRINT "<SORTED - TOUCH ENTER>"1 A$(X+l)•Z$ 
438 A$•INJ:EY$ 1 IP A$•CBR$(13) THEN238 X•X+l1 IPX>I-1THEN241ELSE219 

11 ELSE 431248 IFQ•ITHEN251ELSEIPX>I-1THEN191 
441 CLS 1 POR X • l TO IELSE211 
451 PRINT A$(X) 1 NEXT X 1 RllTURN251 GOSUB HI 

Program Listing 2 

* Babybug II for Model I /I II * 

Program memory requirement: 848 bytes 


Running time requirement: 162 bytes 

Basic normal overhead requirement: 83 bytes 


Memory Size can be set to total memory minus 1188 bytes 


l CLEAR4:DEFINTD-Y:DEFSNGQ:E•l:F•256:G•l6:H•48:I•SS:J•64 
2 CLS:INPUT.ORG MSB.,R$ : GOSUB13:POKE16527,M:L•M:INPUT·oRG 

LSB.1R$:GOSUB13 1POKE16526,M1K•M:O•K+F*L:IF0>32767THEN 
0•0-F*F 

3 PRINT.ENTER HEX BYTES (X • STOP S • SKIP) 
4 FORY=ET08:GOSUB19:FORW•ETOG 
5 P•268+3*W+(Y-E)*J:PRINT@P,CHR$(9l)J 
6 R$·••:INPUTR$:IPR$-·x·THEN12ELSEIFR$••s•THEN9ELSEIPR$··· 

THEN7ELSEGOSUB131POKEO,M 
7 O•O+E:PRINTCHR$(27)CHR$(38)11PRINT@P-64,R$1:K•K+E:IFK<F 

THEN8ELSEK•8:L• L+E 
8 NEXTW : PRINT:GOSUB28:GOTOll 
9PRINTCHR$(27)11FORX•OTOO+(G-W)1K•K+E:IFK <FTHENl8ELSEK•8: 

L•L+E 
18 NEXTX:0• 0+17-W:GOSUB2l:GOSUB28 
11 NEXTY1CLS:PRINT1PRINT1PRINT:GOT04 
12 INPUT•l s RUN PROG, 2 • RE-ENTER•1s 1IPS <>lTHEN2ELSEPRINT 

USR(8):GOT012 
13 R•ASC(RIGHT$(R$,E)):S•ASC(LEFT$(R$,E)) 
14 IFR>47ANDR<S8TBENT•R-HELSEIFR>JANDR<71TBENT•R-I 
15 IFS >47ANDS <S8TBENU•G*(S-B)ELSEIPS >JANDS<71TBENU•G*(S-I) 
16 MsT+U : RETURN 
17 N• V/P :O• V-N*F:N•O/ G: D•O-N*G:IPN>9TBENPRINTCBR$(I+N)J I 

ELSEPRINTCHR$(B+N)J 
18 IFD >9TBENPRINTCBR$(I+D)7:RETURNELSEPRINTCBR$(B+D)71 

RETURN 
19 GOSUB2l:FORX•OTOQ+lS:V•PEEK(X) :GOSUB17:PRINT• •71NEXT1 

PRINT:RETURN 
28 PRINTCHR$(27)TAB(7)7:FORX•O-GTOO-E:V•PEEK(X) :GOSUB17: 

PRINT• •1:NEXT: PRINT:RETURN 
21 V•L:GOSUB17:V•K:GOSUB17:PRINT• * •11RETURN 

Program Listing 3 
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on the length of the sort you are doing. 
The fewer the Items In the sort, the less 
advantage the VARPTR method will 
have. Table 7 compares the two sorting 
techniques. 

It's clear that when memory space Is at 
a premium, as It probably would be with 
large amounts of data to be sorted, the 
VARPTR method has a remarkable ad­
vantage-sorting 50 four-character 
strings In less than half the time an or­

dlnary sort would need. It can also avoid 
potentially disastrous out-of-string­
space errors. 

The cause of the delay during sorting, 
by the way, Is something called "garbage 
collection." When small computers such 
as the TRS-80 manipulate strings (such 
as the command ZS= A$(X) In Listing 2), 
temporary string space Is set up for ZS. 
Each time ZS Is used this way again, new 
space Is set up for It, and the old version 

Number of Length of Normal VARPTR 
Items Items Sort Time Sort Time 

--------­ --------­ --------­ --------­
30 l 0:34 0: 49 
30 3 0:36 0: 49 
30 5 0:47 0:50 
30 7 1:39 0:51 
30 8 OS ERROR 0:53 
30 9 OS ERROR OS ERROR 
50 l 1155 2:46 
50 3 2 : 53 2 : 50 
50 4 5130 2 :51 
50 5 OS ERROR OS ERROR 

Table 7 

* Babybug for Color Computer, 4K Color Basic * 

Program memory requirement: 864 bytes 


Running time requirement: 225 bytes 

Basic normal overhead requirement: 198 bytes 

Clear memory to total available minus 1197 bytes 
(CLEAR 8, 2750) 

l CLEAR8:E =l:F•256:G•l6:H=48:I•55:J=64 
2 CLS:INPUT.ORG MSB.1R$:GOSUB13:L•M:INPUT·oRG LSB.1R$:GOSUB 

13:K=M:Q=K+F*L:ZN=Q:PRINT.ENTER HEX BYTES. X=STOP, S= 
SKIP 

3 FORY•E T08:GOSUB2l:FORW=E T08 
4 P=l25+3*W+(Y-E)*32:PRINT@P,• •1 
5 R$=••:INPUTR$ :IFR$• •x•THEN12ELSEIFR$· ·s·TuEN9ELSEIFR$=· · 

THEN7 
6 PRINT@P-25,R$1:GOSUB13:POKEQ,M 
7 Q=Q+E:PRINT@Y*32+71,••1:K=K+E:IFK<F THEN8ELSEK=0:L• L+E 
8 NEXTW:GOSUB22:GOT011 
9 PRINT@Y*32+71,••1:FORX=Q TOQ+(8-W) :K• K+E:IFK<F THEN10ELSE 

K=0:L•L+E 
10 NEXTX:Q• Q+9-W:GOSUB22 
11 NEXTY:CLS:PRINT:PRINT:PRINT:GOT03 
12 INPUT•l = RUN PROG, 2 = RE-ENTER21Z:IFZ <> lTHEN2ELSEEXEC 

ZN:CLS:GOT012 
13 R•ASC(RIGHT$(R$,E)) :S=ASC(LEFT$(R$,E)) 
14 IFR>47ANDR<S8THENT=R-H ELSEIFR>J ANDR<71THENT=R-I 
15 IFS >47ANDS <58THENU=G*(S-H)ELSEIFS >J ANDS <71THENU=G*(S-I) 
16 M=T+U:RETURN 
17 A=INT(V/F) :B=V-A*F:C=INT(B/ G) 1D•B-C*G 
18 IFC>9TBENPRINTCHR$ (I+C);ELSEPRINTCHR$(H+C)1 
19 IFD>9THENPRINTCHR$(I+D)1:RETURNELSEPRINTCHR$(H+D)1 : RETURN 
20 RETURN 
21 GOSUB23:FORX•Q TOQ+7:V=PEEK(X) :GOSUB17:PRINT• •1:NEXTX: 


PRINT:RETURN 

22 PRINT@Y*32+71,••11FORX=Q-8TOQ-E:V•PEEK(X) :GOSUB17:PRINT 


• •1:NEXTX:PRINT:RETURN 

23 V•L:GOSUB17:V=K:GOSUB17:PRINT• * •1:RETURN 


Program Listing 4 

of ZS Is abandoned. It's still there In 
memory, but It's Inaccessible and the 
memory space Is lost (temporarily!). Why 
would anyone create a Basic that did 
this? The answer Is really quite 
reasonable: Since your TRS-80 Basic 
doesn't require you to define how long 
any string Is going to be before you use it, 
Basic can't know ahead of time. If It was 
forced to use the same location to store 
ZS every time, and Z$ got longer, It just 
wouldn't flt. To avoid any such conflicts, 
every time a string Is defined-even If It 
has the same variable name-new space 
is set aside for It. 

However, Basic has to recover this 
dead space sometime, and that process 
Is called garbage collection. When 
Cleared string space Is used up, opera­
tion of your running program Is sus­
pended, and Basic picks Its way through 
string storage memory, cleaning out the 
dead strings and moving the live strings 
into those areas. When there are hun­
dreds of strings Involved, Basic has to 
check each and every one against Its en­
tire VARPTR table to see If It 's alive or 
dead. That process can take up to an 
hour In complicated programs. 

With the VARPTR sort, there Is no gar­
bage collection during the sort, because 
no string equations are used- only 
numerical pointer switching! That ac­
counts for the remarkably consistent 
time for sorting, Irrespective of the 
length of the Items being sorted. The nor­
mal sort, on the other hand, takes longer 
and longer as It Is required to pick up Its 
garbage more often. 

In Listing 2 I've only cleared a small 
amount of space (In line 60); If the cleared 
space were larger, the normal program 
would beat the VARPTR sort. But don't 
forget that most sorting programs will 
use massive amounts of data, thereby 
llmltlng the amount of string space you 
can clear. If you have a sorting program 
that runs a long time, try re-writing It with 
the VARPTR sort. It might save you a cou­
ple of hours. 

At Last 

The purpose of this month's column 
(several thousand words ago) was to 
present again the Babybug machine-lan­
guage monitor. Here is a brief descrip­
tion of the major actions of each version 
of this program. 

In Program Listing 3 (the Model I or Ill 
version), string space Is reduced to a 
minimum, and integers and other values 
are defined. The Input prompts for most­
significant and least-significant address 
bytes are presented, and the Input 
strings are converted to numbers and 
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POKEd into the machine-language USA 
entry point. Variable Q Is set to the cur­
rent address being inspected; if a is 
greater than address 32767, Level II 
Basic requires that it be converted to a 
negative number. 

The user is then given a short menu of 
opt ions (to enter hexadecimal bytes, to 
stop entry, or to skip the current llne). The 
target address and the memory contents 
of it and 15 successive locations are 
displayed in hex. An arrow prompt points 
to the first hex byte. The options are 
(enter) to move on to the next byte; S 
(enter) to red isplay the first line and 
display the next one; X (enter) to ter­
minate entry and present a new prompt; 
or the entry o f any hexadecimal byte 
from 00 to FF. 

A total of eight lines (128 bytes) may be 
displayed at any time; advancing to the 
next memory location clears the screen 
and presents a new line of Information. 

The X command (terminate entry) pre­
sents a new prompt asking the user 
either to run the machine code which has 
just been entered, starting at the initial 
entry address (the response to the 
MSB/LSB prompt), or to re-enter at a new 
address and begin the process again. 

Major subroutines include hexa­
decimal string to numeric conversion 
(lines 13-16), integer to two-character 
hex string conversion (lines 17- 18), full 
line display (line 19), revised line display 
(llne 20), and address display (line 21). 

The programming for the Color Basic 
version (Program Listing 4) d i ffers from 
the Model I or Ill Babybug in two ways: 
the lack of the DEFINT function requires 
that integers be taken during calculatlon 
(line 17), and the absence of a USA func­
t ion demands that the EXEC rout ine be 
used instead (llne 12). Minor differences 
include the absence of an upward car· 
rlage return, and a required space 

Hodel I / III: 21 99 3C CO 28 99 2S FB FE 00 CS 77 23 C3 03 70 

Col o r / Ex Col: SE 04 00 BO Al 71 Sl 90 26 01 39 A7 S0 7E 9E 03 


Table 8 

* Babybug for Color Computer, 16K Extended Col or Basic * 

Program memory r equireme n t : S04 bytes 


Running t ime requirement: 190 byt es 

Bas i c normal ove rhead requirement : SS bytes 


Clear memor y to t otal available minus 10S2 bytes
(PHOOE0:PCLEARl:CLEARS ,4200) 

1 CLEARS: E=l:F =25 6:G=l6:H•4S:I =SS: J=64 
2 CLS:I NPUT"ORG HSB"; R$:GOSUB13:L=H:I NPUT" ORG LSB";R$:GOSUB 

13:K=M:Q•K+F*L : OEFUSR0•Q:PRINT"ENTER HEX BYTES. X•STOP 
S•SKIP 

3 FORY=E T08:GOSU B1 9 :FORW=E TOS 
4 P=l25+3*W+ (Y-E)* 32: PRINT@P ," "; 
5 R$=" ": INPUTR$:IFR$="X"THEN12ELSEIFR$= "S"THEN9ELSEIFR$= "" 

TH EN? 
6 PRINT@P-25,R $;:GOSUB13:POKEQ,H 
7 Q•Q+E:PRINT@Y*32+71,"";:K =K+ E:IFK <F THEN8ELSEK =0: L=L+E 
8 NEXTW: GOSUB20 :GOT011 
9 PRI NT@Y*32+71,""1:FORX=Q TOQ+(S- W) :K=K+E:IFK <F THEN10ELSE 

K=0:L .. L+E 
10 NEXTX:Q=Q+9-W:GOSUB20 
11 NEXTY: CLS:PRINT:PRINT:PRINT: GOT03 
12 INPUT"l =RUN PROG, 2 • RE-ENTER";Z:IFZ <> lTHEN2ELSEPRINT 

USR0(0) :CLS :GOT012 
13 R=ASC(RIGHT$(R$,E)) :S=ASC(LEFT$(R$,E)) 
14 IFR>47ANOR<SSTHENT=R-H ELSEIFR>J ANDR <71THENT•R-I 
15 IFS> 47ANDS <58THENU=G*(S-H )ELSEIFS >J ANDS <71THENU =G* (S-I)
16 M=T+U:RETURN 
17 V$=HEX$(V) :IFLEN (V$)=1THENPRINT"0"+V$;ELSEPRINTV$ ; 
18 RETURN 
19 GOSUB2 l :FORX=Q TOQ+7 :V=PEEK( X) :GOSUB17 :PRINT" ";:NEXTX 

PRINT:RETURN 
20 PRINT@Y*32+71,"";:FORX=Q-8TOQ-E:V=PEEK(X):GOSUB17:PRINT 

" "7:NEXTX:PRINT:RETURN 
21 V•L:GOSUB17:V=K:GOSUB17:PRINT " * ";: RETURN 

Program Listing 5 

separating variable names from subse· 
quent keywords (line 3, for example). The 
display is simi lar but not identical 
because of the 32-charac ter line llmlt on 
the Color Computer; only eight bytes of 
hex data are displayed per line (64 per 
screen). 

The Extended Color Basic version of 
Babybug (Program Listing 5) is similar 
but faster than the Color Basic program 
because of the excellent HEXS com­
mand. The entire numeric-to-heX-conver· 
slon process is handled by the command 
VS= HEXS(V) in line 17. The only 
modification I've made is the addition of a 
leading zero in front of single-digit hex 
numbers. A DEFUSR function is used in­
stead of EXEC. 

Sample Session 

Enter Babybug in Basic, and be sure to 
save a copy to tape before you run it , as 
random entry of hex Information into 
memory can crash everything. After sav­
ing and verifying a copy, run the program. 
The screen will clear and this prompt will 
be displayed: ORG MSB?_. It is asking 
for the most significant byte of the ad· 
dress you wish to inspect, a two-digit 
hexadecimal number. For this first ses­
sion, the screen will be examined. Enter 
JC (04 on the Color Computer). The next 
prompt will be: ORG LSB? _. This asks 
for the least significant byte of the ad· 
dress to be examined. Enter 00 (00 on the 
Color Computer). The short menu (Enter 
Hex Bytes. X =Stop, S =Skip) wi ll be 
displayed, followed by the complete ad· 
dress (3COO or 0400) and sixteen (eight) 
hexadecimal bytes o f data. 

The first three bytes will likely be 4F 52 
47. No, this is not machine code yet. 
These are the ASCII values for the f irst 
three letters at the top left o f the 
screen- ORG. Type: 41 (enter) 42 (enter) 
43 (enter). The bytes displayed should 
change as you enter each one, and the 
characters at the top left corner of the 
screen will change to ABC. Cont inue to 
enter hex data from 00 to FF and observe 
the screen display change. As you reach 
the end of the line, a new line will be 
displayed with the continued screen in· 
formation. When you have entered 128 
bytes (64 on the color computer), the 
screen will c lear and the hex display will 
be continued. 

Now type X (enter). You will see the 
prompt 1 = RUN PAOG, 2 = RE-ENTER. 
Type 2 (enter). The screen will clear 
again, and the entry (origin) prompt will 
reappear. Before continuing, make sure 
you have saved a copy of the program! 
Enter 00 (AO in Color Basic, 80 in Ex· 
tended Color Basic) to MSB and 00 to 

62 • 80 Microcomputing, October 1981 



-------------------------------

/~----------coMPUTER~Ni'ER----------,
/ I '480 Lexington Avenue • New Yonc, N.Y. 

(American Bnind9 Bldg., belwe.t "6th & 47fh St.) 

the best available on the market today for TRS-80® Computers 

at SUPER DISCOUNT PRICES! 
AVALON HILL 	 EPX-AUTOMATED SIMULATION PERSONAL SOFTWARE 

0 STAR WARRIOR (CASS. DR DISK) . .35 95 0 CCA MGMT- TRS-80 ..... ..85 00 
0 NUKE WAR ... . . ...... 13 50 
0 MIDWAY .. . . . 13 50 

0 THREE PACK (OJ .. .. .. .. .. .. .... .. 45 00 0 MONTY MONOPOL Y (OJ . . ... 35 95 

0 PLANET MINERS . . 13 50 0 STAR FLEET (CASS. DR DISK).. . ... 22 50 0 ZORK ( DJ . .35 95 
0 CONVOY RAIDER . 13 50 0 INVASION (CASS. DR DISK) . . . 22 50 
0 B l BOMBER . ... . . . . 13 50 0 APSHAI (CASS. OR DISK) . .35 95 BIG FIVE SOFTWARE 
0 LORDS OF KARMA . . 0 ATTACK FORCE .. ..................... 14 30. ... . ... 18.00 	 0 AYN (CASS.. OR DISK). . 17 95 

0 MORLOC (CASS. OR DISK) ........... 17.95 0 CONFLICT 2500 . . ..... . . . . 13.50 0 GALAXY INVASION .. . . ....... . ......... 14 30 
0 COMPUTER ACQUIRE. . .... 1800 0 METEOR MISSION II .. . 14 30 0 RIGEL (CASS OR DISK) .. . .. .. . .. .26 95 

0 HELLFIRE (CA SS D R DISK) . . ... . . . . 35 950 BASEBALL .......... . ..22 50 	 0 SUPER NOVA. . . . 14 30

0 CRUSH , CRUMBLE & CHOMP !Cass or OJ 26 95 0 EMPIRE DVERMIND . . . .. .. . . .. 27 00 	 0 COSMIC FIGHTER . 14.30 

LOBOADVENTURE INTERNATIONAL 	 APPARAT 
0 LOOS (DJ. 	 125 000 ADVENTURE HINT BOOK . . . . . 7 95 0 NEWOOS/80 2 0 ..... .. ..... . ........... 125 00 

0 ADVENTURE • 0 . . . . . . . 6 25 COMPUTER SIMULATIONS COMPANY0 ADVENTURE (1.2.3) (D( ...35 95 HAYDEN 
0 ADVENTURE (4,5,6) (DI .... . . .. .. . . . 35.95 0 BATTLE OF B ULGE-BASTGONES . . ... . . 17 95 
0 ADVENTURE (7.8.9 ) (DI . . ........ . 35.95 0 D-DAY INVASION OF FRANCE . .. . 17 95 0 SARGON II .. . .. .. 2500 

0 ADVENTURE • 10 (DI . .. .. 18 95 0 DOG RACE. COLOR ONLY (C( . . 5 95 0 SARGIN 11 (OJ . . 3000 

0 AD VENTURE (specify 1-10) . .. . . 17 95 0 GREAT DICTAT OR .. .. ........... 7 25 

0 MEAN CHECKERS MACHINE . . 17 95 0 JEDI KNIGHT .. ..... . . .... . .... . 11 75 STRATEGIC SIMULATIONS 
0 MEAN CHECKERS MACHINE (DJ ...... 22 95 0 COMPUTER BISMARCK (DJ . . 51 500 LUNAR ENCOUNTER . . . .. 11 75 

0 DR CHIPS .. .. .. . .. .... 17 95 0 COMPUTER BISMARCK ...... . .......... 42 00g~~~~~Nt~~OR DNL Y . (Cj : . .. : : ~ ·~~ 
0 DR CHIPS (OJ .. . .. .. . . . . . 17 95 
0 INTER FICTION SAMPLER IOI . 13 55 SUB-LOGIC0 SLOT MACHINE .. .. . . .. .. . .. . . 7 25 

0 BATTLE OF BULGE-ST VITH ... ........ 13 550 INTER-LOCAL CALLS (DJ . . ... 17 95 0 TBO-FSl FLIGHT SIMULATOR .......... . 2200
0 STAR CRUISERS .. . .. .. .. .. 13 550 INTER-TWO HEADS (OJ . .. .. .. .... 17 95 0 3D GRAPHICS . . . 26 500 U-BOAT. COL OR ONLY (C( .. . .. .. 5 95 
0 KID· VENTURE 1 . . 17 95 
0 INTER-IMPETUOUS (OJ . . . . .. 17 95 

0 ORION WAR, COLOR ONLY (CJ . . 5.95 

0 STAR TREK 3 5 .. .. . .. 17 95 0 POLARIS, COLOR ONLY (C( . . .... 5.95 MICROSOFT SOFTWARE 
0 ASTEROID PIRATES ... 13 55 0 STAR TREK 3 5 (DJ . 17 95 

0 ZDSSED IN SPACE . . 13 55 	 g~~~i~~~~iEmo?~iei.fr ·101 : · · ·: ~~ 
0 MACES •1 . BARLDG. . . .. . . 31 00 INSTANT SOFTWARE 0 BASIC COMPILER (DJ ...... .. ...... 175 00 
D MACES •1 . SISYPHUS . .. . 31.00 0 AIR FLIGHT SIMULATION 8 95 0 EDITOR/ASSEMBLER . . . . . . 25 00 
0 LUNAR LANDER. . . . 17 95 0 ASTEROIDS (DJ . . . ...... 17 95 0 FORTRAN COMPILER (0 ( ... 80 00 
0 LUNAR LANDER (OJ. . .. . . . 18 95 0 BALL TURRET GUNNER . . . .. 8 95 0 LEVEL Il l BASIC ...... 44 00 
0 POKER . .. . .. 13 55 0 BATTLEGROUND .. . .. .. 8 95 0 M uMATH (DJ . .. .. .. . .. . .. .. . . .. . .. 64 00 
0 GALACTIC TRILOGY (DJ . . .. 35 95 0 CHECK MANAGEMENT (DI . 36 55 0 OLYMPIC DECATHALDN (CASS DR DISK) .2500 
0 SILVER FLASH . . . 17 95 0 CHESSMATE-80 . 17.95 0 TYPING TUTOR . . . 13 55 
0 SILVER FLASH (DI 17 95 0 COSMIC PATROL . 1355 

0 MISSILE ATTACK . . .. 17.95 0 COSMIC PATROL (DI ... .... .. 1795 SSM 

0 STAR SCOUT .. . .. . .. .. .... 17 95 
 0 DAREDEVIL .. .. .. .. .. ...... , .. .. 8 95 0 LAZY WRITER 	 (OJ . . 112 50 0 DISASSEMBLER . .. . .. . ... 8 .950 SPACE INTRUDERS . 18 75 .. .... 13 45 
0 STAR FIGHTER .. . 22 50 

0 CONQUEST ..0 DISK EDITOR (DJ . . . .. . 36 .55 0 DISASSEMBLER (Cl . . 13 45
0 DISK SCOPE (DJ . . . ... 17 95 0 HANGMAN (CJ. "650 DLDIS (D J.. ....... ......... .. 17 95
ACORN SOFTWARE 	 0 TAPE COPY . . 13 45 0 DEVIC E DRIVERS . . .. 17 95 

0 ATERM 	 . 17 95 0 ENHANCED BASIC .. 22 50 
0 SYSTEM SAVERS. . 13 55 	 TPG0 FLIGHT PATH .. 8 95 
0 DISASSEMBLER. . 13 55 0 I 0 TEST . 	 . . 8 95 0 DEATH DREADNAUGHT .. .. .. 13 45 
0 DISK/TAPE UTILITY . .. . .... . 17.95 0 I NVADERS .. .. .. . .. . .. .. .. .. .. 8 95 0 	 DEATH DREADNAUGHT (DI. 17 95 
0 STAR TREK SIMULATION ....... 8 95 
 0 I NVESTORS PARADISE . . .. . . . 8 95 0 DEADLY DUNGEO N . 13 45 
0 GAMMON CHALLENGER . . .. 13 55 0 IRV ... . 2250 0 O MN I TERM (DJ .. . .85 00 
0 PIGSKIN . .. 13 55 0 IRV (OJ .. 27 55 0 DRAGON QUEST . . .. . .. . .. . .. . 14.35 
0 ULTRA TREK . . . . .. . 13 .55 0 J ET FLIGHTER PILOT . . . .. 13 55 0 	 DRAGON QUEST (DJ .. . ...... . .. . . . 19 75 

...... 8 95 0 SPACE WAR 0 MONEY MADNESS. .. ......895 0 TR IPLE ADVENTURE (DI ... ... .. 31 00 
0 WARP/ LANDER . .. .. 8 95 0 NIGHT FL IG HT . . . .. . . . .. . .. . . . . . . 8 .95 
0 BASKETBALL (OJ 18 95 0 DNE·D MAI LING L IST (DJ . 22 50 SYNERGISTIC SOLAR
0 BASKETBALL . . . .. . . . 13 55 0 SKIRMISH-80 . .. 8 95 0 AC E 21 . 	 17 950 OUEL·N-ORDI DS (OJ 18 95 0 	 TLDIS . . 13 55 13 45 0 ANTS ..0 DUEL-N- OROI DS .. ... ... . .. .. . 13.55 
 0 UTILITY ! . 	 .895 0 LIFE. 	 . 13 45 0 INVADERS FROM SPACE . .. . . . 13 55 0 UTILITY II . 	 .. 8 95 0 PARSECTOR .. .. .. 17 95 

0 PIGSKIN (DJ . QUALITY SOFTWARE 
0 INVADERS FROM SPACE (DJ . . 18 95 

18 95 

0 PINBALL . .. .. 13 55 SPECTRAL


0 DEBUG ........ . 13 55 
0 FASTGAMMDN . 

. . 18.95 0 PINBALL (DJ . . . 17 95 0 S PACE INVADERS (CJ . ...... 19 75 
0 EVEREST EXPLORER . 13 45 .. . 10 45 0 METEROIDS (CJ . . 19 75 0 LDWBALL POKER .O EVEREST EXPLORER (DJ . .... 18 95 	 0 SPACEWAR (CJ . . ... . 19 750 BANKSHOT. 	 . 8 95
0 SUPERSCRIPT (DJ . . ... 28.95 	 . 10 45 0 LIFE (CJ .... 13 45 

0 POKER PETE 
0 RUMMY MASTER . 10 45 0 ETCH-A-SKETCH (Cl . . . ... . . 8 .95 

MED SYSTEMS . . . .. 13 55 1 . . 7 25
0 3D TIC TAC TOE 

.. ... 17 95 8 ~~rg-g~~o~~s ic1 . 13 45 
0 DEATHMAZE 5000 0 	 OS LIGHT PEN" 65 0 MAG IC BOX (CJ .. 22 50 

0 REALITY ENDS ..... 8 95 
0 RATS REVENGE . .. .. "65 0 	 SKETCH 80 13 55 

Ship the above programs as checked to: 	 Number of Programs Ordered . 

Amount of order . Mr. / Mrs 

N Y residents add Sales Tax. 

2.00 Add shipping anywhere in the US 

Total amount enclosed ... 
State ________ __ Zip ____ Charge my 0 Master Charge 0 Visa 

I have a --------------­	 Signature 
Name of Computer 

C- TRS-80 Color 
with - ---- ---- --- K memory Card No ----- Exp1res --- - ­

D- on Disc 80 MICRO-OCT. ·s1 Personal Checks please allow 3 weeks 

If not marked - Cassette I 
I 	 Mail to: DIGIBYTE SYSTEMS COBP. .-226 I 

TRS-80 is a reg istered trademark of TANDY CORP 	 31 East 31st Street , New York, N.Y. 10016 I 
\ 	 OUTSIDE NEW YORK CALL TOLL FREE (800) 221-3144
'~ices subject to ch ange without notice. 	 IN NEW YORK CALL (21 2) 889-8975 // 
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LSB. The screen will now display the You 'll notice some interesting things place If It Isn't a carriage return (26 01), 
opening hex bytes of Basic. This Is when you begin typing with this routine. otherwise returns to Basic (39). When it 
machine language, and this Is a machine There is no cursor following the letters, jumps ahead with a character, It puts it In 
language program that you are going to since this program doesn't Invoke a cur· screen memory (A7 80), and loops back to 
run. Type X (enter), and In response to the sor display routine. Also, things like shift do It again (7E OE 03). 
run/re-enter prompt, type 1 (enter). You and shift lock (shlft·O) produce odd The Z80 and the 6809E are different 
will see your computer's sign on characters on the Color Computer, and processors with unique propert ies; yet 
message-Memory Size? or MEM SIZE? the backspace displays an H on all It's revealing to notice how similar these 
for Model I; CASS? for Model Ill; Color machines. processes are, and even to compare 
Basic 1.0 or Extended Color Basic 1.0. Here's a look at the hex code and what them Instru c t lon·for-Instruct Ion . 
Babybug has been crashed, and your It does. The Model I or Ill program loads Although the hex codes are different, 
computer looks like you just turned It on. register HL with screen address 3COO (21 many of the properties are the same. 

Now reload Babybug (you did save It, 00 3C), calls the ROM keyboard input You're tired of testing and want 
right?), and run it. Respond to MSB and routine (CD 2B 00), loops back to the something substantial? That's up to you. 
LSB with 70 and 00 (OE 00 on the Color keyboard routine if the value returned I will be happy to publish Interesting 
Computer). Enter the bytes in Table S one from the keyboard is zero (2S FB), com· routines created in hex code, as well as 
at a time. pares to see If It Is a carriage return (FE some of your experiences in developing 

Enter X. Now run this program by OD), returns to Basic if it is a carriage them In hex notation alone. (No cheating, 
responding 1 to the prompt. Nothing? return (CS), otherwise puts the character assembly language users!). 
Begin to type. Letters are displayed on on the screen (77), moves to the next 

Updatesthe screen, starting at the top left corner. screen position by Incrementing HL (23), 
But no, you are not in Basic. This Is a and loops back to do the whole thing over Look for some minor corrections and 
machine-language program which (a) (C3 03 70). suggestions to the high resolution 
calls a Basic keyB<>ard scan routine, (b) The Color Computer program loads the graphics board for the Model I (The 
checks for the enter key-carriage return X register with the screen address 0400 Detailer, July) In next month's Issue. 
code OD hex-returning to Basic if it (SE 04 00), calls the Color ROM keyboard A printed circuit board Is available for 
finds it, and (c) puts the typed character routine (BO A 1 71), checks If the value Is a the Micro Front Panel (May). Write to me 
In screen memory. carriage return (S1 OD), jumps ahead one at Roxbury, Vermont 05669. • 

Combine accurate fll11ht characteristics with the best in animation graphics 
and you'll have Subl.OGIC's 

T80·FS1 Flight Simulator 

fortheTRS•SO 

Once you've acquired flight proficiency, 
you can engage in the exciting British Ace 
3-0 Aerial Battle Game included in the 
package. Destroy the enemy·s fuel depot 
while evading enemy fighters. 

@M@LOGIC

Communications Corp. 
Box V, Savoy, IL 61874 
(217) 359-8482 . 
Telex: 206995 .,- 1so 

SubLOGIC's T80-FS 1 is the smooth, realistic 
simulator that gives you a real-time, 3-0, 
out-of-the-cockpit view of flight. 

Thanks to fast animation and accurate repre­
sentation of flight, the non-pilot can now learn 
basic flight control, including take-offs and 
landings! And experienced pilots will recog· 
nize how thoroughly they can explore the 
aircraft's characteristics. 

Special Features: 
• 3 frame-per-second flicker free 

animation 
• Maximum transfer keyboard input 
• Constant feedback cassette loader 

Hardware Requirements: 
•Radio Shack TRS-80, Level 1 or 2 
• 16K memory 
• Nothing else! 

Computer and aviation experts call the 
T80-FS 1 a marvel of modern technology. 	 See your dealer or order direct. For 

direct order, include $1.25 and specifyYou'll simply call ii fantastic! 
UPS or first class mail. Illinois residents 
add 5% sales tax. Visa and Mastercard 
accepted. 
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"Of all software packages, 
a financial report preparation 

package can be most valuable . .. " 

0 f all microcomputer software pack· 
ages available, a Financial Report 

preparation package can be the most 
valuable to an accountant. The use of a 
microcomputer system to prepare these 
reports can be an enormous t ime saver. 

Without a microcomputer report prepa· 
ration requires an enormous amount of ef· 
fort. First, a hand written report must be 
prepared and reviewed by the audit part· 
ner. Then a copy must be typed, proofed 
and compared to the orig inal. Finally the 
whole report must .be subject to an in· 
dependent review. If a last minute change 
is required, the whole process of proofing 
must be repeated. Needless to say, the op­
portunity for an embarrassing error to oc· 
cur Is quite high. 

The alternative of using a microcom­
puter to minimize this risk has been the 
root of the many requests I have received 
for Information about report preparation 
systems. However, all the reports I have 
seen were part of General Ledger pack· 
ages and were limited to an Income state­
ment and balance sheet. Reports such as 
the Statement of Retained Earnings, 
Changes In Financial Position, Analysis 
of Changes In Working Capital and Cash 
Flow Statement were missing. These 
reports are requ ired to conform to profes­
sional standards. 

Since the report Is often used by third 
parties the standards of disclosure are 
higher than reports prepared for internal 
use. As a result, the reporting system 
must accommodate data such as foot· 
notes where explanations of complex 
transactions or accounting policies must 
be presented. Although summary data 
may be adequate for outsiders, many 
clients require detailed financial reports 
for their own use. Thus many accountants 
prepare, In addition to summary reports, 
detailed departmental and comparative 
reports. These supplementary reports are 
usually presented In an appendix to the 
main reports. 

New General Ledger System 

The new three-disk General Ledger 
system (#26-4601) has been designed to 
cope with the problems of the profes· 
slonal and yet be usable In a small busl­

ness environment. The ledger is designed 
to Integrate with the other three disk 
systems, Accounts Receivable (#26-4604), 
Accounts Payable (#26-4605), and Payroll 
(#26-4603). If these other systems are 
used, summary data can be transferred at 
the month's end without the need for 
manual journal entries. The system has 
the capacity to handle up to 400 general 
ledger accounts and 4300 year-to-date 
transactions. 

It Is supplied on seven disks, three of 
which contain programs, and four data 
files. Two of the data files contain a sam­
ple general ledger with all accounts and 
reports previously defined. These sample 
data files are Intended to provide a prac­
tice set for the owner of the system to use 
and become acquainted with. They are 
quite useful. The procedures to define ac­
counts and output reports are compli· 
cated and the examples of data files that 
already work are helpful for reference 
purposes. 

The program disks are arranged so that 
file maintenance programs are contained 
on program disk two and data entry pro­
grams are contained on disk one. This pro­
vides a sound method for separating file 
maintenance and up-date functions for 
general ledger processing. If these func­
tions are separated, proper internal con· 
trol over the ledger should be established. 

Once a decision is made to automate 
general ledger processing, serious 
thought should be given to the arrange­
ment of the output reports and the con­
tent of the financial statements prior to 
setup. Once installed, changes will be 
quite painful. The system contains an 
enormous amount of data. Balances are 
retained for each prior account and bud­
geted data by financial period. Thus, 
changes wil l involve shuffling lots of data. 

Fiie Setup 

After the content and presentation of 
the financial reports has been deter­
mined, preparat ion and input of master 
file data can proceed. To aid in this pro­
cess, the accompanying documentation 
devotes a good deal of space to file setup. 
I recommend that you read it several 
times before attempting the setup pro­

cedure. As with the accounts receivable 
system, an error in selecting an option In 
the initial files can cause a problem later 
on. The system uses decisions made 
when setting up the initial files to guide 
the setup procedure on the account and 
report fi les. For example, if a negative 
answer is made to the G/L cost center 
question on the company file mainte­
nance screen, departmental reporting is 
Inhibited and only a four digit account 
number Is permitted. 

Written In Cobol 

The system is written In Cobol and like 
the other Cobol systems does not have 
full cursor controlled data entry screens. 
If an error is noticed In a data line after 
Enter has been pressed, the entire screen 
must be completed before corrections 
can be made. This feature and the strange 
assignment of special function keys will 
take some t ime to become familiar with. 
the Tab, ESC and F1 and F2 are used as 
special function keys. Tab Is used to end a 
program and ESC Is used to restart data 
entry In a field. F1 and F2 may have dlf· 
ferent functions depending on the pro­
gram In use. Unfortunately not all of the 
screens indicate the operation of these 
special keys so you just have to remember 
what does what and when. While this is in· 
convenient, the other benefits of the sys· 
tern far outweigh this difficulty and all of 
the other three disk systems use the same 
conventions. 

Report Generator 

The key factor that distinguishes this 
system from all others that I have seen Is 
the report generator. The report generator 
accommodates five types of statement 
formats and allows a great deal of cus­
tomization. The reporting format types in· 
elude the balance sheet, profit and loss 
statement, cash flow, statement of 
changes in financial position and analysis 
of changes In working capital. The differ· 
ent format types limit the column head· 
ings and ratio analysis options available 
but otherwise allow freedom over account 
combinations and presentations. 

The means of Implementing each for· 
mat Is found In the financial statement 
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layout procedures. The layout is accom­
plished by creating a data fi le with a de­
scription of the form. To provide instruc­
tions to the print ing program a special 
syntax Is employed. The Instructions are 
arranged in sequential order and are ex­
ecuted In the same manner as a Basic pro­
gram. Although the report specification 
procedures are complicated, the sample 
report specif ications Included in the sam­
ple data fi les can be referenced as a 
guide. By comparing these specifications 
with the printed reports the use of each 
type of report syntax will become clear. 

In concept and Implementation, the 
report preparation procedures are similar 
to commercial general ledger systems. 
Vendors of these systems, which usually 
cost many times more than the Radio 
Shack system, train customers in use of 
report generators In special classes. 
Typically class time ranges from a week to 
several days. 

Running the sample forms wil l give you 
some Idea of the report preparation poten­
tial of this system. Nine sample formats 
are provided ranging from a balance sheet 
to profit and loss reports. These formats 
can be combined with the data In a variety 
of ways. For example, a balance sheet can 
be prepared with and without comparative 
Information. The comparative data can 
either be a budget or the prior year's end 
of month balances. The same format can 
be used for either type of comparative 
data. As a result more than nine output re­
ports can be generated with the nine 
formats. 

When printing these reports the system 
allows printing In any sequence desired. 
The sequence must be previously defined. 
Th is has an Important advantage. If a 
summary set of reports and support ing 
schedules Is required, then the whole set 
can be printed before any other printing Is 
scheduled. Since the distribution of sum­
mary and detailed reports is usually quite 
different, this method of setting up a print­
ing " job command language" for se­
quencing printed reports will be most 
appreciated. 

Be prepared for a slow printing process. 
During the program evaluation process It 
took almost hall an hour to print twelve 
reports with the limited sample data. 
Whi le the computer Is assembling the 
data, it appears to go to sleep. The screen 
Indicates that processing Is occurring and 
occasionally the drives are accessed but 
not much else Is visible. The actual print­
ing is also quite slow. The computer must 
do a great deal of processing since there 
is a rather long pause between lines. 

However, the resulting reports are worth 
the wait. They reflect many thoughtful 

features which will be appreciated by the 
professional user. Account numbers are 
not printed. Dollar signs are Inserted and 
foot notes are printed. A useful feature is 
the elimination of minus signs. In many 
report ing systems credits are identified by 
a minus or "er" sign. In th is system, if the 
balance Is normally a cred it or debit it Is 
printed without a sign. If the balance is 
reversed, then the amount Is printed with 
a parenthesis around It. This treatment 
con forms to normal practice for manual 
systems. 

The system provides for the Inclusion of 
text Illes. In the sample data only one text 
fi le is included-a disclaimer; however, up 
to 99 different files each with a maximum 
of 23 lines of textual data can be accom­
modated. This feature Is Ideal for an opin­
ion, footnotes, segment report s and any 
other type of detail which must be ap­
pended to professionally prepared finan­
cial statements. Once a text Ille Is created 
It Is printed as specified by the statement 
layout description . There Is no reason why 
text Ille two cannot be printed before text 
Ille one. This will be a big help to those 
who cannot decide the order of footnotes 
until the last possible moment. 

Of course the source of all financial 
data for the reports Is contained In the ac­
count files of the system. If departmental 
reporting Is to be used these Illes will be 
quite extensive. When building the files, 
every bit of historical and budget informa­
tion that w ill be required on the financial 
reports must be entered. This will be quite 
a considerable undertaking. There Is a 
provision to enter budget and prior year 
month end balances for thirteen periods. 
Once all balances are entered, the final 
amount for the pr ior year's activity can be 
established as the opening balance for 
the current year's activity. This Is done by 
running a special program appropriately 
called Setup. 

Monthly activity Is obtained from three 
sources: standard journal entries, general 
journal entries and other three-disk 
systems. The standard journal entries or 
recurring entries are sub-divided Into two 
types, permanent and variable. Perma­
nent entries are always the same amount 
and variable entries change each month. 
These entries, once defined, can be 
posted each month at the w ill of the sys­
tem operator. If required, an automatic re­
versal entry can be specified. If that is 
done, the system will automatically gener­
ate the required reversing entries at the 
beginning of the next fiscal period. 

Data entry from other three-disk Inte­
grated systems Is accomplished by use of 
a transfer disk. Amounts to be transferred 
are extracted by a special Interface pro­

gram which offers the option of a transfer 
of details or the summary data for each 
account affected. We did not examine the 
transfer system during the evaluation pro­
cess. 

Data Entry 

If the superior financial reports repre­
sent the good news, data entry can be 
considered the bad news. If data Is to be 
entered through the general journal sub­
system be prepared for slow data entry. 
Once the account number Is entered, a 
two step procedure, the transact ion date, 
amount, source, reference and reversal 
code must be entered. To reduce data en· 
try time the system provides as default 
values prior data entered for the date, 
source and reference fields. 

Obviously data for the system Is best 
obtained through transfer from the other 
th ree disk systems. This condit ion should 
be easy to satisfy in a commercial en­
vironment where the other systems will be 
installed. However, In an environment 
where the accountant " writes up the 
books" on a monthly or annual basis a 
quicker method of data entry should be 
developed. 

The slow speed of data entry Is 
matched by the slow transfers from pro­
gram to program. When a new option is 
selected on a menu, a caption appears on 
the screen-" Please Walt." After disk ac­
cess, the selected program appears on 
the screen. If an error Is made, a slow 
return to the main menu occurs and a slow 
selection of the new program Is required. 
An examination of the disk directory pro­
vides a c lue to this ponderous behavior. 
The system Is segmented Into many small 
programs which obviously take time to 
get in place to execute system funct ions. 

This system, like the accounts receiv­
able system, cries for a hard disk. If disk 
access times were quicker the system 
would be much more responsive. I sus­
pect that when this system Is Installed In 
a more congenial environment than the 
floppy system It will behave with more 
alacrity. The floppy system also limits 
system capacity. In this system drive one 
Is devoted to the five most frequently ac­
cessed Illes In the system. Only drive two 
is available for t ransaction data. 

To Increase the storage room available 
for transactions, It Is possible to " com­
press" data already on Ille. To understand 
the process, consider that an account like 
wages could contain dally Information 
from a variety of sources, weekly Informa­
tion and monthly informat ion. Until In­
st ructed to "compress" the data, the sys­
tem wlll retain all detail. The system offers 
the opt ion of compressing data by date or 
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by period. If compression by date is 
selected, all activity for a day will be con· 
solidated. Debits will be offset against 
credits and the net result reflected in the 
account. If the debits and credits offset, 
no entry will be reflected In the account. If 
compression Is by period, only the net ac­
tivity for the period will be reflected in the 
account. 
Compreulon 

Compression should be used with care. 
Once data is compressed a cross refer· 
ence back to the original journal entry will 
be impossible. Probably a good method 
for retaining data for cross reference pur­
poses will be to retain a backup prior to 
the compression procedure. Then, should 
a question occur, the cross reference run 
can be performed on the backup disk to 
locate the problem. 

Documentation 

Documentation for this system Is pro­

f0Al11UKS 

Con tinves from pa~ 8 

our station is listening for any queries. 
When some amateur station comes on 
frequency and sends, say, an "M?" our 
station would automatically respond with 
a menu of the available bulletin board 
materials. The other station would then 
choose one Item from the list and request 
it ... "7." Our station would then supply 
the number seven item, which might be 
the latest in DX news, complete with a list 
of the stations active from rare countries, 
their frequencies, where to send confirma­
tions of the contact, and so on. 

Or we might send out a list of the latest 
FCC dockets affecting amateur radio or 
other recent FCC news. We could have a 
list of the traffic networks for handling 
messages, the recent repeater station 
changes, lists of other special Interest 
nets, their times and frequencies, propa­
gat ion predictions, a list of scheduled 
hamfests and conventions, new awards, 
and so on. There is a long list of Informa­
tion that hams might want to get and It 
would be available for the asking. 

The plan will start out with 300 baud 
transmission, but soon revert to 1200 
baud. We're going to encourage the ex­
perimentation with 9600 baud transmls· 
slons, since that would allow the transfer 
of information at around 7300 words per 
minute. At that speed we might be able to 
get most messages in between the dots of 
jamming CW stations! 

The next step would be to develop 

vlded In a large binder similar to the Ac­
counts Receivable system. Index tabs 
divide each section. These tabs make us­
1n g the documentation considerably 
easier than other Radio Shack offerings. 
Unfortunately the tabs have only para­
graph numbers rather than descriptive 
names. This made referral to the Index 
mandatory before a section could be se­
lected. Hopefully this will be corrected In 
future releases. I found the documenta­
tion complete and Informative. It Included 
a section on general ledger concepts and 
contained two appendices on data files 
and handling Inventory. With the docu­
mentation in hand, I found no difficulty in 
using the system. 

In summary, If the account and transac· 
tlon capacity do not disqualify this 
system, this package should be Ideal for a 
practitioner with write up work. if the client 
can be Induced to use the Model II for ac· 
counts payable and billing, data entry 

automatic message relaying stations so 
that ham messages could be sent any­
where In the country In seconds. Imagine 
being able to drop a message to someone 
asking for a schedule In a few minutes on 
twenty meters! Where this would really 
come Into Its own would be during 
emergencies, when all the emergency 
traffic could be sent via automated 
means. Thus a ham could merely type the 
message on a small computer system, 
like the Radio Shack Pocket Computer, 
and It would be transferred to a central 
station for relaying to the ad ­
dressee-much as Federal Express flies 
all packages to one city for sorting and 
reshipping the next day. 

Emergency nets would then be set up 
with the control station polling each sta­
tion In the net every few seconds, looking 
for messages. When the station had one, 
the polling would trigger sending the 
message. In this way no two stations 
would be transmitting at the same time. 
The message received, polling would con· 
tlnue. 

We will need to develop error-correcting 
systems so that all messages are received 
perfectly. 80 is open for any Ideas or ar­
ticles along this line.• 

The Third World 

Arecent visit to the small Caribbean 
Island of St. Lucia brought home to 

me the need for some sort of education for 
deserving people from the smaller coun· 
tries of the world. The U.S. used to have 
the Point Four program, but that Is long 

should be minimized. The General Ledger 
report generator will provide all of the re­
quired reports. Even If month end activity 
posted In the general journal is the sole 
source of data, the system will be useful. 
After all the financ ial reports are the pro­
fesslonal 's product and this system 
makes report preparation easy. 

For the non-professional, the ability of 
the system to generate complex financial 
reports will be less Important. However, 
because the system can generate depart­
mental reports with comparatives and 
txJdgets, much valuable management in· 
formation can be presented. In addition. 
the ability of the system to retain up to 
4300 detailed transactions will be quite 
useful In tracking financial irregularities 
which could appear on the detailed 
reports. 

This is Indeed "big" system software at 
a micro price. I look forward to the next 
module in the " three disk" Cobol series.• 

gone. Today, most of these students 
either have to make do with a poor educa­
tion at home or else go to Russia or Cuba, 
where they are taught more politics than 
college. 

Could we develop our proposed micro­
computer school to the size where it could 
handle students from a hundred small 
countries? How would this be financed? 
Our government Is trying to do all It can to 
stop spending, so they really don't need a 
new way to Invest, even though it would be 
about the least expensive investment they 
could make, In the long run. These stu­
dents are wi lling to work hard, not only at 
school, but also at part time work to get an 
education. I' ll be visiting some more smal l 
countries in the next couple of weeks and 
will see what I can find In the way of an· 
ewers to this problem. I'll be stopping off in 
Rio to set up plans for a South American 
edition of M/crocomputing. Then Sherry 
and I will be off to South Africa to attend a 
microcomputer exposition in Johannes­
berg, where I'm a speaker. We'll be visiting 
Swaziland and Lesotho, two very small 
nearby countries, where ham licenses and 
stations for me to operate have been ar· 
ranged. I'll be talking with the local hams 
and looking for Ideas for practical ways to 
get Third World students the education 
they need. Indeed, their countries have a 
desperate need for skil led electronics and 
communications people. 

Meanwhile, I will be dreaming about a 
college campus In New Hampshire, with 
modern buildings, heated mostly by solar 
heat, and surrounded by a couple hundred 
entrepreneurs and their growing electron­
ics and computer businesses.• 
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"You can try to design algorithms to emulate 
human behavior, or you can try to explain 

human behavior in terms of machines." 

At SI, Machines Imitate Humans 

The phrase 'artificial Intelligence' 

summons up science fiction Images 
of super-giant mainframe computers 
achieving sentience by sheer power and 
leading a revolt of the Moon colony 
against the government of Earth. 

The truth Is actually much stranger. At 
the Artlflclal Intelligence Laboratory at 
SI International .(formerly Stanford Re­

search Institute), Stanford, CA, one of 
the world leaders in this research, no 
huge llght-bllnklng machine is achieving 
sentience. Rather, researchers use 
Dtgltal Equipment Co. (DEC) PDP-10 com­
puters programmed in Lisp to model 
aspects of human behavior. 

Chuck Untulls, assistant director of SI 
International, stated that the PDP series 

Students Learn Psychology 

From Artificial Intelligence 

While most people are interested 

in Artificial Intelligence for its prac­
tical applications In the computer field, at 
least one other use has been found. Dr. 
Homer "Tony" Stavely, a psychology pro­
fessor at Keene State College In Keene, 
NH, is teaching a course using Al as a tool 
to illustrate some principles of 
psychology. 

"Computers and Thought," as it is ti­
tled, will emphasize the " use of comput­
ers to simulate psychological processes," 
according to the course catalog. The 
course wi ll also review early Al research 
as well as theory. Students wlli discuss 
the current state of the art and the possi­
ble future of Al. Textbooks will Include Ar­
tificial /ntelllgence by Patrick Henry 
Winston and Machines Who Think by 
Pamela McCorduk. 

Stavely, who has had an act ive Interest 
in computers for several years, believes 
that there Is a similarity between the 
thinking process of a computer. Though 
he concedes there are some obvious great 
differences, he said, "In the fundamentals 
of information processing, it doesn't mat· 
ter if it is a machine or an organism ... 
(there are) probably similar principles." 

Stavely makes a convincing argument 
for using Al In teaching psychology. "The 
study of psychology Is the behavioral rela­
tionship between organisms and their en­
viroment," he said. This " transactional re­

latlonshlp" produces behavior guided by 
the Intake of Information. "Al attempts to 
program machines to process Informa­
tion In ways which approximate the so­
phistication of (human) information pro­
cessing," Stavely said. 

There are three goals that Stavely has 
set up for his students to achieve. He 
wants to increase their understanding of 
the nature of perception and thought; to 
demonstrate that computers are tools to 
aid In their th inking; and to show that 
computers are lnportant as a simulation 
device. This last goal emphasizes the use 
of a computer to set up a hypothetical sit­
uation to "see what happens if ... " 

Stavely sees Al programming giving 
computers some ability to perceive prob­
lems, organize and remember informa­
tion and, ultimately, write programs on 
their own to control t heir databases. 

The future of Al is promising, Stavely 
believes, especially in the educational 
field. He said that hardware capabilities 
far outstrip the capabilities of the soft­
ware that has been produced. He thinks 
that Al may be the answer to this software 
problem. "Al Is the area in which we are 
learning the software skills to bring about 
advances In using computers as tools to 
think with," he said.• 

by Michael Nadeau 
80 Mlcrocomputlng staff 

Is the standard machine In artificial in­
telligence research because It Is de­
signed for Interact ive work. "The IBMs 
are all batch process," he explained, 
" and the super-giants are just big scien­
tific number crunchers." 

SI approaches artif icial Intelligence 
from the computational or computer 
side. " You can try to design algorithms 
to emulate human behavior, or you can 
try to explain human behavior in terms of 
machines. We take a look at the way 
people behave In the world and try to 
emulate that behavior." 

Although they do this entirely with 
software, they would like to have some 
speclallzed hardware. 

"We keep talking to anyone who will 
listen about what we want In hardware," 
he stated. "Unfortunately, we' re a pretty 
small organization, and none of the big 
companies listen, so we end up buying 
from the small firms." 

Hard to Define 
Untulls sees art if ic ial intelligence 

research as going in several directions, 
but finds It very hard to define goals or 
even talk about the research because the 
concepts are so new the language has 
not adapted to It yet. 

"We rea lly don't know what artlflclal 
Intelligence Is, so there's no way we can 
define what our goal is. In the more tradi­
tional areas of science you can define 
your goal, and you know the methods you 
will use because they are all established. 
We work with concepts nobody has used 
before, and we're not sure how to talk 
about them, much less how to define our 
goals." 

Many labs are heavily researching 
distributed Intel ligence. This concept 
postulates a large number of Intelligent 
machines In Independent operation In 
various parts of the world. Because of 
distance, different design and different 
use, they would have different Informa­
t ion. One machine might have more up­
to-date knowledge on a given subject 
than another. 
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fONEWS 

If, then, one machine asks another a 

question and receives data back in 
answer, how does the first machine han­
dle the data it receives? 

" You get Into the whole question of 
belief structures. Each machine has a 
belief of what the world is, and that belief 
might be inaccurate." The question is 
how these belief structures are modeled, 
limited and changed. 

Expert Systems 

Another area of artificial intelligence 
is rule, or expert, systems, in which 
researchers preserve and communicate 
to others the special understanding of an 
expert (an Einstein, for Instance). 

The hope is to capture the expert's 
world view in a finite number of data 
statements to quantify it. "You do that 
with a set of rules which set up a model 
which can be given data or asked 
questions." 

Another area Involves designing pro­
grams that will handle normal language, 
either in the form of keyboard input or, 
further down the road, verbal input. The 
goal is to eliminate the need for program­
ming languages to communicate with 
the computer. The businessman could 
talk with his machine Just as he can with 
a human employee; if he needs to know 
how many widgets he has in St. Louis, all 
he has to do is ask. The computer will 
decide what data bank to query and ex­
actly what piece of information is 
wanted. 

Vision Input 

Vision research is another area In 
which SI International is active. Humans 
have a very high talent for interpreting 
visual data; it is difficult to approximate 
that ability with a machine. SI is develop­
ing programs which allow the computer 
to digitalize a picture and not only 
understand the literal data but draw con­
clusions from clues. 

For instance, they would like the 
machine to locate a hidden light source 
from such clues as the size and place­
ment of shadows. It then should be able 
to describe the expected reflectivity of 
objects from the inferred position of the 
light source. 

One goal of artificial research is the 
self -programming computer, the 
machine which can decide for itself how 
to go about doing something and change 
its ideas on the basis of experience. Ac­
cording to Untulls, SI is working on the 
theoretical end of this question by 
designing theorem-provers. These are 
methods whereby a machine, given an 
Idea or theory, can experiment to deter­
mine whether the theory Is correct. If it is 
not, the machine will modify it to fit the 

experimental data, much as a scientist 
works in a lab. 

A Question of Difference 

All of this involves one of the basic 
questions of artificial intelligence: Is it 
qualitatively different from human in­
telligence or does it only appear to be dif­
ferent at this stage because it ts so 
primitive? 

Computers are famous for their abil ity 
to instantly memorize and manipulate 
huge lists of items. Humans cannot do 
this nearly as quickly or as well. Yet , 
machines cannot make decisions on 
their own-humans have to tell them 
precisely what should be done with their 
data. 

The answer, Untulis explained, 
"depends on whether you are talking on 
the short run or the long run. If you are 
talking on the short run, then it is both 
qualitatively and quantitatively different. 
If you are talking about the long run, then 
it is not." However, the long run probably 
means anywhere from 200 to 1,000 years. 

Researchers are presently working 
with limited domains, try to construct 
algorithms that emulate human be­
havior, while dealing with general prob­
lems in a theoretical manner. 

So why is this in a magazine on micro­
computers? What relevance does it have 
for the TRS-80 user? 

Cognitive Science 

The research intoartificial intelligence 
falls under cognitive science, a new 
branch of science that includes aspects 
of both computer science and psy­
chology. The fallout from the research in 
this area is likely to influence the design 
of the machines we will be using as well 
as our concepts of ourselves in the 1990s 
and beyond. 

Untulls mentioned he sees a couple of 
areas in which artificial intelligence 
research may soon be influencing soft ­

ware design, although he cautioned that 
the issues are far from clear. 

One area in which machines can do a 
better job than humans is very targe­
scale integration in, for instance, circu it 
design. One company is t rying to adapt 
planning and deduction methods worked 
out at SI International for multiple-level 
planning to this sort of operat ion. 

In multiple-level planning the machine 
works on an abstraction ladder. It starts 
at the top, forming a very generalized 
plan, or, in this case, circuit design con­
cept. It then moves down a step and 
makes a more particularized design con­
cept based on its generalized work. In 
this way it works from step to step 
towards the actual design of the circuit. 

"The hope is 

to capture the expert's 

world view in a finite 


number of data 

statements . .. " 


If Its tests show that the most recent plan 
is faulty, It moves back up the ladder to 
more generalized plans and refines its 
steps. 

Visual interpretation would also be 
very handy for a machine that designs or 
tests circuits using this multiple plan­
ning method. 

"All these things go hand-in-hand," 
Untulis told us. "We want the machine to 
keep track of the errors we make in 
designing one circuit, for instance, so it 
will be able to warn us if we start to 
repeat them in the next circu it design." 

These Ideas may be used in the future 
but they will not be here tomorrow. 

"The things we're talking about are 10 
to 20 years from fruition. We're just think­
ing about these th ings today." • 

Radio Shack, Ohio Publisher 
Plan Joint School Market Assault 

Tandy/Radio Shack, Fort Worth, TX, 
and South-Western Publishing Co., 

Cincinnati , OH, a leading business 
education and business administration 
publisher, will work together to develop 
and market educational courseware for 
TRS-80 microcomputers. 

According to William D. Gattis, direc­
tor of Radio Shack's Education Division, 
South-Western will help Tandy In the 
development and marketing of programs 
for Models I and Ill, and Radio Shack, 

in return, will provide computers for 
demonstrations and displays by South­
western at major educational shows and 
conventions. 

Radio Shack will also develop special 
software protection features for the 
Model I similar to those already available 
for the Model 111, to prevent unauthorized 
copying of South-Western's software. 

South-Western is a subsidiary of SFN, 
Chicago, IL, a large elementary and high 
school education publisher.• 
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Microcomputers Enter Medicine 

Computers have been used by the 

medical community for nearly two 
decades. In May of 1980, Modern 
Healthcare reported that community 
hospitals spent more than 1.25 billion 
dollars a year on computerized business 
and medical Information systems. The 
Journal Of The American Medical 
Association found, In its report on 
"Computers in Medicine" (Dec. 1978), that 
computers were being used routinely In 
hospital laboratories, radiology depart· 
ments, emergency rooms and phar­
macies. Not only were computers main· 
talnlng patient charts and billing 
records, they were also capable of such 
high level tasks as predicting the proba· 
blllty of gangrene infections In appen· 
dlcltls victims. 

Since their widespread Introduction 
four years ago, microcomputers have 
also begun to have an Impact on the 
practice of medicine. The vast majority 
of physicians who use microcomputers 
are primarily interested in office manage­
ment, but according to Gene Thompson 
of Thompson Consultants, Seattle, WA, 
"Thirty percent of the doctors who have 
been exposed to microcomputers are 
learning to program." 

This Is because doctors appreciate the 
potential of the microcomputer and 
realize they themselves " wlll create the 
applications-once they learn to pro­
gram," says Thompson. 

Hospitals are using microcomputers 
In Increasing numbers to handle 
specialized tasks. Many such tasks 
could be performed on hospital main· 
frame computers but this creates a 
number of problems-timesharing limits 
accessibility, new software Is extremely 
costly for mainframe computers and set· 
up procedures are costly. With a 
microcomputer In the lab to calculate 
blood gases or In the pharmacy to assist 
in the preparation of prescriptions, 
hospitals can greatly Improve efficiency 
without a large financial Investment. 

"One hospital I know of uses a 
microcomputer to calculate hormone 
balances, others are using them to do 
small office tasks, and one pathologist 
uses a text editing program and a micro 
to keep notes on patients," said Thomp· 
son. " Micros are especially useful for 
recording and tabulating laboratory pro­
tocols, which are the results of visual 
tests and Inspections In f ields like 
bacteriology and microbiology." Thomp­
son speculates that microcomputer use 
In medicine will continue to grow and 

that software exchange among physi· 
c ians w ill become a common practice. 

There i&,la precedent for th is kind of 
software exchange. Robert Kinch of the 
Forsyth Memorial Hospital in Winston­
Salem, NC, is the President of ECHO, an 
IBM users group whose members are 
hospitals and doctors. This group ex· 
changes software across the entire spec· 
trum of medical related applications, In· 
eluding ambulatory care, clinical 
management, census management and 
laboratory/pharmacy use. There Is a 
similar group for microcomputer users 
as well as several medically-0rlented 
try. These bulletin boards will likely play a 
key role In the development of physician 's 
key role In the development of physicians 
user's groups. 

Commercially produced software is 
also available. Radio Shack sells a 
Medical Office System package for use 
with the TRS-80 Models I and Ill. Dr. Larry 
Stoneburner runs MedLoglc Systems, a 
Los Angeles, CA, firm selling software 
for both administrative and medical ap­
plicat ions. 

Thompson, however, thinks most doc· 
tors are "skeptical about prepackaged 
software." Hence, many physicians are 
becoming programmers. 

One example of the way a microcom­
puter can make a hospital more efficient 
Is the General Hospital In Ventura, Calif. 
As reported In The Journal Of Family 
Practice (Vol. 11, No. 4), the hospital's 
resident doctors were tying up phone 
lines to the outpatient clinic with con· 
stant checks to see If their patients had 
arrived, when their next appointment 
was scheduled and the like. With 35 
physicians using the clin ic, the load 
became hard to manage. The solution 
proved to be a microcomputer. 

The hospital had a closed-circuit 
television system already in place. It was 
a simple matter to patch the mlcrocom· 
puter Into that closed circu it system. The 
outpatient schedule could then be 
entered Into the computer by a secretary 
and displayed throughout the hospital 
on a regular basis. The software was 
designed to permit not only a display of 
the clinic's schedule, but also to Indicate 
whether a patient had arrived for his 
scheduled appointment. 

The physicians were able to conduct 
their rounds In the hospital while pe­
riodically consulting the televised out· 
patient schedule to find out when they 
needed to be in the clinic to see a patient. 
This system cut down on the volume of 
doctor's telephone calls to the clinic by 
40 percent In the first four weeks of 
operation. The physicians Involved over· 
whelmlngly approved of the system. 

Still, while microcomputers are catch· 
Ing on with the medical community, 
some doctors and administrators harbor 
reservations about system capability. 
The Canadian Medical Association's Ex· 
ecutive Secretary, writing in the March 
22, 1980 issue of the CMA Journal, stated 
flatly that microcomputers were too 
small and too unreliable for use In 
medical practice. B. E. Freamo cautioned 
physicians to wait to see If good soft· 
ware was developed and to demand that 
hardware vendors provide service con­
tracts as a condition of sale. 

In spite of these kinds of cautions and 
what Gene Thompson calls the "Innate 
conservatism of physicians," don't be 
surprised If you see a TRS-80 In your doc· 
tor's office sometime In the near 
future. • 

by G. Michael Vose 
80 Mlcrocomputlng Staff 

Medical Journals Cover Computers 

As if doctors didn't already have 
enough literature to keep up with, 

there are now several publications cir· 
culatlng information about clinical uses 
of microcomputers. There Is a nation· 
wide, general purpose publication called 
National Report: Computers And Health; 
there are general information exchange 
newsletters such as Dr. Com Puter's 
Report and the Apple Mug Newsletter; 
and various specialty newsletters for 
dentists and psychologists. 

Most of these publications are con­
cerned with one thing-finding out 

who's doing what and how to contact 
them. The name of the game Is Informs· 
tlon exchange. There is apparently no 
greater consumer of Information than 
medical doctors. 

In February Or. Larry Stoneburner of 
Orange, CA started a newsletter as a 
method of Information exchange among 
the Apple Medical User' s Group. Called 
the Apple Mug Newsletter, the publ lca· 
tlon has grown from five subscribers to 
Its present 400, In just five months. Apple 
Mug Is a member of the International 
Apple Core, an International organize· 
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f0NEWS 

tion of Apple Computer Clubs. 

The Apple Mug Newsletter features 
news about doctors using computers in 
their practice, particularly cllnlcal ap­
plicat ions. It is a forum for the exchange 
of ideas among its members. Although 
the Apple Mug is primarily composed of 
Apple computer uses, the Newsletter is 
interested in developing a rapport with 
CPIM users in order to obtain a broad 
base of software techniques, ideas and 
applications. 

The Apple Mug Newsletter has plans 
to present a Medical Applications 
Seminar at the West Coast Computer 
Faire in San Francisco next March, and is 
currently soliciting papers for presenta­
tion during th is seminar. 

On the east coast, there are two 
medical microcomputer publications 
coming from the same office. The 
Medical Computer Journal and Dr. Com 
Puter 's Report are published quarterly by 
Dr. Azis Ghaussy of East Hampton, CT. 
Dr. Ghaussy's journals not only provide a 
forum for the exchange of news and 
ideas-they also publish medical ap-

Dr. Ghaussy's journals 

not only provide a forum 


for the exchange of 

news and ideas­

they also publish 


medical application 

program listings. 


plication program listings. With well over 
1000 subscribers, including 75-100 inter­
national subscribers, the Journal and the 
Report reach a wide variety of physicians 
using microcomputers. Both publica­
tions print software listings for Apple, 
TRS-80 and North Star Horizon com­
puters. 

The Journal and the Report seldom 
pay for submissions; physicians share 
so ftware in an effort to help their pa­
tients by keeping the information ex­
change dynamic. • 

The publications mentioned in this ar­
ticle may be contacted at the following 
addresses: National Report: Computers 
and Health, PO Box 40838, Washington, 
DC 20016; Apple Mug Newsletter, 2914 
Kate/la Suite 208, Orange, CA 92667; 
Medical Computer Journal and Dr. Com 
Puter's Report, Dr. Aziz Ghaussy, 42 East 
High Street, East Hampton, CT 06424. 

by G. Michael Vose 
80 Microcomputing staff 

As physicians begin to develop an 
appreciation for the potential of the 

microcomputer, they apply their medical 
knowledge to the task of producing soft ­
ware with medical applications. Many 
physicians try to market the result of 
their labors but find It extremely difficult 
to track down other computer doctors. 
Enter SoftDoc, a microcomputer soft­
ware exchange. 

SoftDoc Is the creation of Dr. James 
Gange of Los Angeles, CA. Dr. Gange 
began SoftDoc as a way to help some 
like-minded physician friends who all 
had some software they were willing and 
eager to share with their colleagues. 
Since its Inception about a year ago, 
SoftDoc has been adopted as an official 
project by the Society for Computer 
Medicine, whose President Is Dr. Marlon 
Bali, the Director of Computer Services 
at the Temple University Medical School. 

SoftDoc's current offering is a CP/M 
based collection of approximately 25 

= 

Medical Software Exchange 
Helps Docs Sell Programs 

programs. Included in the package, 
distributed on an 8-inch floppy disk, are 
programs to: 

• evaluate pulmonary function; 
• set up a respirator; 
• generate 	 evaluations of lab tests 

such as glucose tolerance and elec­
trolyte balance; 

• evaluate a patient's lifestyle, help the 
patient figure out why he cannot give 
up smoking, and suggest ways to im­
prove health by changing lifestyle 
habits; 

• the ANSI standard Mumps program, 
the most commonly used medical 
usage language. 

Ali these programs are written In 
various dialects of Basic (with the excep­
tion of Mumps). The disk Is available to 
physicians for a price, or a physician can 
join SoftDoc and receive the software 
free by contributing software to the ex­
change. 

The program will run, with some 
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modification, on the TRS-SO Model II 
under the CP/M operating system. 

SoftDoc Is always on the lookout for 
new software and Is looking for compe­
tent software editors and programmers, 
as well. Dr. Gange says the exchange 
cannot pay editors at present but can ar­
range to provide references In return for 
editing, translating to other Basics and 
operating systems and debugging. Soft. 
Doc Is not Interested In business office 
software; the thrust of Soft Doc Is clinical 

application software. 
In a recent Interview with 80 Mlcrocom­

putlng, Or. Gange said that, theoretically, 
microcomputers should have a profound 
Impact on the practice of medicine. Prac­
tically, however, he said, " this hasn't 
happened yet. The development of 
clinical applications Is still In the em­
bryonic stage." 

Dr. Gange speculated that growth In 
the field had been slowed by the difficul­
ty of distributing medical software. This 

was one of the reasons he has launched 
SoftOoc.• 

For further information, write to: 

SoftDoc 
c/o Or. James Gange 
1~ Roszmare Road 
Los Angeles, CA 90024 

by G. Michael Vose 
80 Microcomputlng staff 

Computer Aids Help Handicapped 

Computer aids now make It easier for 

the handicapped to work, com­
municate with others and seek emergen­
cy help. They assist the hearing and 
visually impaired as well as those severe­
ly handicapped from cerebral palsy or 
spinal disorders. 

The most widely used device is the 
TTYITTD (teletypewriter telecommunica­
tions device), which allows the deaf to 
communicate over telephone lines. The 
National Crisis Center for the Deaf has a 
24-hour hotline that receives TTYITTO 
communication concerning medical and 
emotional problems and dispatches 
emergency help to callers. "They receive 
10 to 15 calls a week," saya director Mary 
Compton. 

A prototype conversion of the TTO 
baudot to ASCII code has been 
developed by Paul Rinaldo of the 
Amateur Radio Research and Develop­
ment Corporation (AMRAO), using the 
TRS-SO Model I. Rinaldo has also made 
prototypes using the Commodore PET 
and Apple computers. This would allow 
these machines to replace the teletype 
terminals as home communication 
devices. 

Two states offer TTO/TTYs at low or no 
cost. Michigan Bell now sells the device 
after a Public Act mandated they be 
made available at cost of production. 
Since March 1981 they have Installed 800 
TTOs. 

In callfornla, phone companies are re­
quired to supply the devices at no cost ; 
they have until 1984 to comply with the 
legislation. An original bill required TTDs 
be avallable at $14.50 a month, and they 
were Installed In the pllot program In Fre­
mont, CA. 

Mlcroprocesaor 

Most TTDs feature a single chip 
microprocessor that converts baudot to 
ASCII. Printer and display are either 
separate or one unit. 

A number of companies are producing 
the TTOs, including Plantronlcs Inc, 

whose VuPhone has both baudot and 
ASCII; Applied Communications Cor­
poration, whose Phonetype was the first 
TTO developed; Speclallzed Systems In­
corporated, whose customers Include 
Sears Roebuck, Bank of America and 32 
state governments; and Krown 
Research, whose Porta Printer Plus of­
fers ASCII code format for $100 over the 
$575 price tag. Various teletypewriters 
are also avallable. 

Automated Data Systems of Madison, 
WI , produces an alternative to the TTOs 
called Superphone, a terminal with voice 
synthesis that can be used with any 
touchtone phone. It allows direct contact 
that the TTY doesn't, since the receiver 
of the call doesn't need a TTY terminal. 
The Superphone terminal also can be at­
tached to a television set to produce a 
CRT screen and has features such as an 
automatic answering device. 

For face-to-face communication, the 
deaf and dumb can use Automated 
Data's VIP communicator, a pocket· 
sized teletype with an attachment worn 
on the person's lapel flashing the letters 
being typed. 

For the Blind 

Terminals are also being modified tor 
the blind. A Low Vision Terminal (LVTS) 
prototype has been developed by M. 
Daniel Slmkovltz, an engineer at Wayne 
State University in Detroit. The screen 
shows characters three Inches high and 
allows the partially sighted to read serially 
or a few characters at a time. 

"The partially sighted are not under­
stood," says Slmkovitz. 

Most work has gone Into synthetic 
voice for talking computers or braille 
keys with a voice output. But 80 percent 
of the 347,000 legally blind stlll have 
some vision, and many of those could 
use the LVTS, he says. 

There are also printers available for 
the partially sighted. Automated Data of· 
fers printers and CRTs with large 
characters and a computer with braille 

printer output. 
Voice synthesizers use either elec· 

Ironic phoneme synthesis or the more 
subtle allophone synthesis. Most 
micros, Including the TRS-80, have single 
chip voice synthesizers available. 

But not all computer commands can 
be represented by speech, Simkovitz 
says, which makes the LVTS more 
valuable to the partially s ighted. 
Besides, the partially sighted often don't 
read brail le. 

Interfaces are being produced that 
allow the severely handicapped to 
operate a keyboard. The Express I & II 
from Prentke Romlch Company, Shreve, 
OH, are key interfaces with serial ASCII 
data that converts to parallel ASCI I. The 
interface features a panel of 120 blinking 
lights. A joystick or optical head pointer 
Is used In place of the keyboard. When 
the user makes the selection by an op­
tical head set, a microprocessor receives 
the signals via a small tube with a lens 
and light sensor. 

These devices should help the nation's 
21 million disabled In their homes and 
jobs. Those developing computer aids 
hope to Increase job opportunities for 
the handicapped. 

Superphone "could make a difference, 
especially when employing the deaf," 
says Rob Engelke of Automated Data. 
" Even a stock clerk ... has got to be able 
to contact people." 

Electronlc Siiiy Putty 

A writer In the Midwest is using the Ex­
press I with printer hookup to produce a 
monthly column. Engelke says he's had 
some orders from businesses, and com­
puter companies are snapping up his ter· 
mlnals because they can be modified for 
other applications. 

" It has a bus, It's just like an Apple," he 
says. " There's plenty of room In there. 
It's electronic silly putty In a keyboard." 

Institutions have also been buying 
products for the handicapped. Now that 
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Double Density controller 

Aerocomp's
Proven 
Best-av Test! 
The 

"DDC II 

* Technical superiority 
At last! A double densltv controller for Model I with HIGHER PROBABILITY OF DATA RECOVERY THAN WITH ANY OTHER 

DOUBLE DENSITY CONTROLLER ON THE MARKET TODAY! The "DOC" from Aerocomp. No need to worry about the pro­

blems that keep cropping up on existing products. AEROCOMP'S new analog design phase lock loop data separator 

has a wider capture window than the dlgltal types currently on the market. ThlS allows high resolution data center· 

Ing. The finest resolution avallable with digital circuitry Is 125 ns <nano seconds>. The " DOC" analog circuit allows In· 

f lnately variable tuning. Attack and settling times are optimum for 5-1 / 4 Inch dlSkettes. 

The units presently on the market use a write precompensatlon circuit that Is very "sloppy' '. Board to board 

tolerance Is extremely wide· In the order of + 100 ns. The "DOC" Is accurate to within+ 20 ns. 

The botton line Is state of the art rellabllltvl - ­

* Test Proven 
Tests were conducted on AEROCOMP'S "DOC", Percom·s "Doubler A" * and "Doubler II"• and LNW's "LNDoubler'' * • using 
a Radio Shack TRSSO* • • Model I, Level 2, 48 K with TRS80 Expansion Interface and a Percom TFD100 • disk drive 
<Siemens Model 82>. Diskette was Memorex 3401 . The test diskette chosen was a well used piece of media to deter­
mine performance under adverse conditions. The various double densltv adapters were Installed sequent ially In the 
expansion Interface. 
The test consisted of formatting 40 tracks on the diskette and writing a 6DB6 data pattern on all tracks. The 6DB6 
pattern was chosen because It ts recommended as a "worst case" test by manufacturers of drives and diskettes. An 
attempt was then made to read each sector on the disk once · no retrvs. Operating svstem was Newdos/ 80, version 
1.0, with Double zap, Version 2.0. unreadable sectors were totalled and recorded. The test was run ten t imes with 
each double density controller and the data averaged. Test results are shown In the table. 

* Features 	 *TEST RESULTS* 
TRS80 Model I owners who are ready for rellable double 
densltv operation wlll get 111 80% more storage per
diskette, 121 slngle and double density data separation 
with far fewer disk 110 errors, 13> single densltv com· 
patlblllty and 141 simple plug-In Installation. compatible 
with all existing double density software. 

*Value 
$149.95 for the BEST double densitycontroller on the market. 
S189.95 for " DOC" complete with DOSPLUS 3.30 Aerocomp's 14 dZf monev back guarantee applies to nardware oniv. 

S239.95 for " DOC" complete with LOOS Specials wtll be prorate<!. sn1pp1no s2.oo In cont . us. see OPPostte page for detallS. 


THE FIRST PRODUCTION RUN WILL CO FAST - ORDER TODAY! 

MFR & PRODUCT I SECTORS LOCKED OUT <AVG> 
AEROCOMP "DOC" 0 
PERCOM "DOUBLER 11" 18 
PERCOM "DOUBLER A" 250 
LNW "LNDOUBLER" 202 

Note: test l'9Uts IYlllable upon wr1tten request. All tests concsucted prior to 8-25-81 

Data Separators 
The advances that make the "DOC" great are Incorporated In the new AEROCOMP Single oensltv Data separator l"SDS"l 
and Double Density Data separator l" DDS">. 

* Has your orlglnal manufac­ * "DDS".....$49.95 
IUSll 1791 C!llD frOm YOlll' DO COn­
trolltl1 

If you atr..ov own a PertOm "Doubler A", "Doubler ir· or LNW 
"l.NOout>ler" , tne AEllOCOMP "DOS" wtll make It right. Look. tne test with dlSk controller 

turer left you holding the bag? * "DDS" 
1'9SUltS: 

SECTORS LOCKED OUT 

MFR. & PRODUCT WITHOUT "DDS" WITH " DOS" 

PERCOM "DOUBLER II" 18 1 
PERCOM "DOUBLER A" 250 0 
lNW "LNDOUBLER" 202 0 

cn1p Included •...... $79.95 
* 	Disk controller 

Chlp.....$34.95 

Note: same test procedures ~ "DOC''. 
• Traotmarll Of PertOm Data co. Plugs dlrectly Into your existing 
• • Traclemar1( Of LNW 

• • ' Trademark Of Tancty Corporation 
 Double Density controller. 

Do you need a 
Slngle Density Data 
separator? 
me Internal data separator In the 
WD1771 cn1p uvs Expansion 1nterface1 
IS NOT recommended by WO for 
reliable data transfer. Do vou nave anv 
of these problems: Lost data. tracks 
lacked out. CRC errors, dlSk n!t1V? YOU 
NEEOONEI 

* "SDS"......$29.95 
«For Mod. I; Shipping $2.001 

see opposite
page•••••• 
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TRS ao· 

DISK DRIVES 

40&80TRACK 
as low as$ 299.95 

ORDER TODA YI* 40-Track Drive.. . . .. . S299.95 * SO-Track Dove. . . . . . S429.95 * 4D-Track " FLIPPY" Drive .... S329.95 * SO-Track " FLIPPY" Drive .. .. S449.95 * 40-Track Dual-Head Dnve .. S449.95 * SO-Track Dual-Head Drive . . S579.95 

~u._;!-::, <"~~:~~~~l ~v~~~~~r-)()~~2 
NEW LOW PRICES 
Thanks to you our sales volume has 
allowed us to cut costs and we're pass­
ing the savings along. We offer the best 
disk drive value 1n the market place. 
Rellablllty. features and cost tough to 
beat We dellver ...and we stand behind 
our products AEROCOMP 1s the only 
manufacturer to offer FREE TRIAL! Buy 
Aerocomp drives today. You deseNe the 
best 

BEST FEATURES* Fast 5 ms. track-track access time. 
* Operates single or double density. * " FLIPPY" feature for lower media cost 

(40- I & SO- lJ* Head load solenoid.* D isk ejector. 
* Easy entry door.* 	NEW EXTERNAL DRIVE CABLE 

CONNECTION.'"" ""'9"' r'ff<l 10 l"fTIOV• ""' 

cov~r to noot up <•H>h:'I 

EPSON 

MXBO 

PRINTERS 
$489.oo 

TRS80 Cable (I & lll j . .... . . S29.95 
A PPLE Cable & Interface .. S96.00 
RS232 Interface ...... ... . S69.95 
Ribbon Cartridge. Black . .. SI 3.95 
Print Head (STD) . ... .. .. . S26.95 
Acid Sb.00 shipping rcont. u.s.1 does not 
include cable. 

MXSO FIT 

!JOOO MJ ... ~on~wl or<Jet

* 40-Track Bare Dnve . . .. .... S269.95 * SO-Track Bare Drive. . . . . S399.95 * 40-Track "FUPPY" Bare DrrveS299.95 * SO-Track " FUPPY" Bare DnveS4 I 9.95 

*SPECIAL PACKAGES• 
STARTER A. . . .. . ..... . . . . .. S339.95 
40-Track Drive. 2-drive cable. TRSOOS 
2.3 Disk & Manual. Freight & Ins. 

SRARTER B.... . .. ... ..... .. S369 .95 
40-Track " FUPPY" Drive .cable. TRSOOS 
2.3 Disk & Manual. Freight & Ins. 

COMBO C. . . . . ... .... ..... S465.00 
4D-Track " FLIPPY" Drive. 2-dnve cable. 
LOOS . Freight & Ins. 

COMBO D.. . . . .. . . . . . .. S585 .00 
SO-Track " FLIPPY" Drive. 2-dnve cable. 
LOOS· Freight & Ins. 

COMBO E. . . . . . . . . . .. . . S7a:J.OO 
Two 40-Track "FLIPPY" Drives. 4-Dnve 
cable. TRSOOS 2 .3 Disk & Mannual. 
Freight & Ins. 

COMBO F.. ... .. .......... S999 .00 
Two SO-Track "FLIPPY" Drives. 4-drive 
LOOS . Freight & Ins. 

COMBO G. . . . . . . . . . . ... . S909.00 
Two 4o-Track Dual-Head Drives. cable. 
TRSOOS 2.3 D isk & Manual. Freight & 
Ins. 

COMBO H . . . . ...... .. . .. . S 1299.00 
Tw o SO-Track Dual-Head Drives. cable. 
LOOS . Freight & INS. 

CAU TOLL FRIE FOR FAST SIRVIQDOSPLUS 13 or NEWDOS I 80.2 0 (IOO) 124-7181, OPERATOR 24available with any package 
l'Olt VISA / MASTUCHAllOl / C.O .D. OllDlltS 

AOOS~OO O<t """" lo' "l4lP'"Q & ""'~!(arc Ult Co liforn io diol (800) 8S2-7n7. Operotor 24. Alosko 
FREE TRIAL OFFER one! Howo ii dio l !800) 1124-7919. Operotor 24. 

Order your AEROCOMP Disk D rrve and TOu. ,.., LINH w 1u aca" OllDlttS ONLYI 
use It With your system for up tO 14 For Applica tions and Ted 1nicol information. coll 

332• 7•days. If you are 	 < J • -4•:M6~o•r•d• s•o•c•or•d•••••llllnot satisfied for ANY l•u•• ro•p•u• . 
REASON fexcept misuse or rmpmper 

WARRANTY 
We offer you a 120 day unconditional 
w arrenty on parts and labor against any 
defect 1n materials and workmanship . In 
the evenc serv1Ce. for any reason. 
becomes nescessary. our seN1ce depart· 
ment 1s fast. friendly and cooperative. 

100% TESTED 
AEROCOMP Disk Drives are completely 
assembled at the factory and ready to 
plug 1n when you receive them. Each 
drive is I 00% bench tested prior to ship­
ment We even enclOse a copy of the 
test checklist.- signed by the test techni­
C1an. with every drive. AEROCOMP 
MEANS RELIABILITYll 

OROERNOWll 
To order by mail. specify Model 
Number(SI of Drive. cable. etc. (above). 
enclose check. money order. V ISA or 
MASTERCHARGE card number and ex· 
piratron date. or request C.0.0. ship­
ment. Texas residents add 5% sales tax. 
Add S 5 .00 per drive for shipping & handl­
ing (Cont. USj. Please allow 2 weeks for 
personal checks to clear our bank. No 
personal checks will be accepted on 
C.0.0. shipments-cash. money orders or 
certified checks only. You w ill receive a 
card showing the exact C.0.0. amount 
before your shipment arnves. Be sure to 
include your name and shipping address. 
You will be notified of the scheduled 
shipping date. Your bank credit card will 
NOT be charged until the day we ship.II 

DRIVECAaES 
2-DRIVE S24 95 
4-0RIVE . 	 . S 34 95 

WRITE AEROCOMP TODAY 

FOR MORE VALUES Ill 


All the features of MX80 plus Fnaion 
Feed. Shipping & cables as above. 

$599.oo 

.-SH L•sl of Advertisers on page 386 

handftng). return rt. packed rn the 
orrg1nal sh1pp1ng container. for a full re­
fund. Ill>«.,,, ""''"'!<' - .,.. - "" '""" We have 
completeconftdenceinourproductsand 
we know you will be sat1sfiedl ORDER 
TODAVII 

Deale rs inqrri• • Invited 

~~~~om~ 
&al;,~._ r 
Redbird Ai rport, Bldg. 8 
P. 0. Box 2-4829 
Dallas, TX 75224 ..-387 ~~ g~g ~~~ :~ 1 
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fONEWS 

Michigan Bell has made the TTD enthusiasm with a Personal Computing workshop to unite the winning Inventors. 
available, several offices and stores have to Aid the Handicapped contest, spon­ They've received over 800 entries so far. 
purchased t he equipment for employees. sored joint ly w ith the National Science 

Market Problems " The cutting edge for th is type of Foundation and Radio Shack. Entries 
device is employment," says Simkovitz will be Judged In three categories: Though Interest In computers Is high, 
of his LVTS. Many partially sighted peo­ computer-based devices, computer pro- It's sometimes hard for Inventors to find 
ple "have steered away from some pro­ companies to market their products. 
fessions because of obstacles they face Paul Rinaldo Is still trying to find some­
with computer devices." "For face-to-face one to market his ASCII prototypes for 

Simkovltz, who Is himself legally bllnd, the TR5-80, Apple and PET. It's par· 
says " For many years I faced frustration communication, the tlcularly hard to find a distributor for the 
with computers." He's hopeful others TRS-80, since the Model I Is out of ex·deaf and dumb can use will develop further appllcatlons of the lstence. Creating a Model II or Ill pro­
device. ... a pocket-sized totype "would mean starting all over 

There Is a program current ly placing again," he says. The Model I prototype 
handicapped people in the job market. teletype with an took two years to develop. 
National Quest, a part of Unlcos Cor­ Now Rlnaldo Is planning an S100 Inter· 
poration, Leominster, MA, will train the attachment worn on the face and prototypes for the Tl and Atari 
handicapped In computer-related f ields computers. He's received federal grants person's lapel flashing and place them In Industry. Integral to of $46,000 and $50,000 In the past two 
the program Is the talking computer the letters being typed." years. 
Unlcos has developed that reads back Slmkovltz's project was underwritten 
Input and output to the blind. The handl· by the university " way beyond their In· 
capped could also work at home, send· grams or system concept/design. The en­ ltlal commitment," he says. But budget 
Ing reports to their employers through a tries will be displayed In ten reg ional cuts made further funding Impossible, 
modem. fairs with a final exhibit from Oct. 31 to and he needs $30-50,000 to complete the 

Interest In computers for the handl· Nov. 1 at the National Academy of LVTS so It's ready to market. 
capped Is growing, and Johns Hopkins Sciences, Washington, DC. Johns Support from the outside has been 
University hopes to harness some of this Hopkins will eventually have a two-day " shameful and shabby," he says. He's 

RELIABLE1 SIMPLE MEMORY 

EXPANSION YOU CAN AFFORD! 


Shown above is the IM-2 48K INTERNALMEMORY'"and a phlll ips screw­
driver - everything you need to ADO up to J2KIt.AM to your n~Model I 
keyboard unit [for a total of48K It.AM). No soldering or trace rutting - just open 
the case, removeyour RAM chips, plug the INTERNAL MEMORY (IM) into the 
RAM sockets, plug your chips back in, connect '4 solderless dips (they work!)and 
close the case (Detailed, illustrated step-by-step instructions show you how to do 
this). You now have a '48K keyboard unit - and you didn't ha ve to buy an 

. expansion Interface! If you don't need 48K, a32K version ls..ivailable. 
Time and experience have shown that the TR~ expansion buss cannot 

re liably drive memory systems. Because the IM does not use the buss, it may be 
used with ANY expansion device for reliable memory operation. Some of our 
customers use an IM INSTEAD OF the RAM in their expansion interface to 
elimin.ite El memory problems! 

Because the IM draws most of its power from the 12 volt supply, power supply 
loading is nO! a problem. Some addition.ii heat is generated, but the Tlt.S-80• runs 
so hot anyway you probably won't llO!ice the increase! 

The INTERNAL MEMORY is completely tested and assembled using only 
the finest materials. You have IS days to return it for a refund if you don't like it, 
and it is gwranteed for I full year. Installation is available for a srNll fee . 

Send a S.A.S.E. for more information. 

PRICES IH-IB (l2KJ '59.SO (less RAM) 185.SO (w/ 16K It.AM) 
- IM-2 (i8K) 189.SO (less RAM) •H0.00 (w/J2K It.AM) 

Prices include UPS shipping in U.S. 

Utah residents add 5% tax; FOREIGN ORDERS add 15%.
r• .Yr~a,~ CIC.-401 

6216 West 3705 South Salt Like City, UT 1H120 (SOI) 967-2324 

2 For 1 + 5 CENTS SALE 
""'' '''"' RIBBONSG~\JR RADIO SHACK* ANO CENTRONICS LINE PRINTERS 

EXACT REPLACEMENT INSERTS 
[Cartridges NOT Included] R1dlo Shick list ·- ··········+ 5c SALE 
LP l-11-IV-700-730-737-m 3 P..ck $18.95 6 for $19.00 
LP 111-V 1 Eich $13.95 2 for $14.00 
LP VI 1 EICh $11.95 2 for $12.00 
Daisy Wheel II [C1rbon Fiim] 3 Pick $24.95 6 for $25.00 

[Our Instructions m1ke ln11rt1111y to put In your c1rtrtdge] 
RELOADS 

!You SEND old CARTRIDGES to US-WE RELOAD them for you] 
LP 111-V Each - ---- - - $9.00 
LP VI Eich ------- $9.00 
OW II [Long-Life FABRIC-We MODIFY YOUR c1rtrldge]E1$9.00 
OW II [Cubon Fiim] 3 P1ek ___ ___ $15.00 

NEW CARTRIDGES FROM RADIO SHACK 
LP 111-V 126-14141 Two for -·--·------ '25.00 
LP VI 26-1418 Two for --- ·-· ­ $21.00 
LP VII [26-1424 Two for $16.00 
OW II Cubon Film [26-1419] 3 Pick $22.00 

MODEL II 8" GAME DISCS 
Volume 1 ---·-·· $24.95 Eich -- ·----··---Volume 2 
Biorhythms, Tr1p Ugly, Bingo 
Rip Cord, YICht SH Towers, BllCkjlCk 
Concentr1tlon + 4More F1rkle, Pony + 3More 

SEND CHECK, MONEY ORDER or COD TO : 

rz:z:si BCCOMPCO .,.231 ~ 
~ 800 South 17• Box 246 • 417 932-419& ~ 


Summersville, MO 65571 

*RADIO SHACK 111 tr1d1m1rk of R1dlo Shick, 1 T1ndy Corp. 
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talked to several companies, and half a 
dozen have seen the prototype, but he's 
had no offers yet. Slmkovltz would like to 
take the product to a small company ex­
perienced with products for the partially 
sighted. 

Cost• 
The cost of computer aids may be 

steep for the user as well. The L VTS 
should retail for between $2500 and 
$4500. The Express I Interface Is $2380; 
the Express II, with full ASCII character 
set but no printer, Is $1900. Prentke 
Romich's environmental control units, 
which hook up to electrlcal appliances In 
the home, run from $560 to $1325. The 
hand-held teletype VIP communicator Is 
$199 with an $89 voice .;tttachment. 
Automated Data also offers a computer 
termlnal for the bllnd with speech output 
for $900 to $1000. 

The TTDs, In states that don't provide 
them through the phone company, run 
about $550. In Michigan, Bell Telephone 
provides a TTD for $400.86, or $8.68 a 
month for five years. You can lease the 

device for $125. In California, users pay 
only for regular telephone service. 

More affordable are Information ser­
vices Including the bulletin board service 
SpeclalNet and Creative Computing for 
the Handicapped, a West German 
organization. 

Though SpeclalNet Is directed at 
special education administrators, its 

"The cost of computer 

aids may be steep 


for the user as well." 


bulletin boards will feature Information 
useful to the handicapped. A litigation 
bulletin board will be managed by the 
editors of the Education of the Handi­
capped Law Review; the Prentke Romlch 
Company will operate a bulletin board on 
system devices for the handicapped; and 
a federal bulletin board will contain 
pending legislation of Importance to the 

handicapped, including federal budget 
actions. SpecialNet will also feature 
electronic mall. 

The Association for the Advancement 
of Microcomputer-Based Work at Home 
for the Handicapped, West Germany, will 
translate articles on microcomputers on­
to cassette for the blind. They also will 
translate advertisements with informa­
tion on how to order software and hard­
ware from American distributors. 

Prentke Romlch may organize a review 
board made up of special educat ion 
teachers and the handicapped who 
would evaluate educational software. 
Their initial network project, Apple Com­
puter Clearinghouse for the Handi­
capped, has been scaled down, though 
they may compile a service catalog of 
software for the handicapped, says com­
puter manager Neil Russel. 

Computer companies are offering 
more services and products for the hand­
icapped, and finding a market for them. 
All they have to do," says Engelke, is " use 
their Imagination." • 

by Betty Thayer 
80 Microcomputing staff 
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NEWDOS 2.1 - NEWDOS/80 users 

INTERACTIVE CONTROL LANGUAGE 
Aren't you tired of waiting for and answering endless pro­

mpts like - " ENTER FILE NAME?" every time you've got to 
work with your computer? 

And how many times were you dreaming about having ad· 
ditional features in DOS or DEBUG - something quite handy 
like repeating previous command or having an option to 
def ine your own new command? 

Now we've got it all for you - the complete control 
language system! 

Create and run your own mult i level procedures, 
dynamically generate/store replies for prompts, intercept and 
switch control back and forth between running program and 
ICL, execute and check execution of DOS commands and 
(CMD fi les with in proceeures and much much more! ICL is 
especially convenient for 1 drive systems where a lot of 
diskette swapping is necessary. 

To you procedures look like additional and quite in­
telligent commands. 

Works fine with BASIC programs, EDTASM, DISASSEM, 
FSO, L80, SUPERZAP ... almost any program using standard 
DOS 110 drivers. Basic editor can be used to c reate procedure 

·text fi les. 
Superb documentation with detailed "how-to-use" and 
tutorial in formation, most useful procedures, system infor­
mation and patches provided. 

All for unbelievably low price of $29.49 ­
(on 5" diskette + documentation). 

To order send check or money order to .,.. 
366 

XYZT COMPUTER DIMENSIONS INC. 
2 Penn Plaza, suite 1500, New York, N. Y. 10121. 

• Requires min 32K 1 Drive Model 1 

Specily which DOS 


Software. 

For the 80s. 


Pensadyne Computer Servlcas. The organizat ion that has brought 
affordable software to hundreds ol users In the over 40 ol the United 
States and 16 countries around the world. The organizat ion with the 
people, the support , the service and the expert ise to bring you the 
highest quality products available. 

Penu-wrlte 1 - Our BASIC word processing system for the 
owner who requires performance at low cost. Many ot the features 
of more expensive word processing systems at a tract Ion of the cost . 
Comes complete with mailing llat capable of handling 300 names. 

$19.95 (Specify Model I or Model Ill). 
Pel'u-wrlte 2 - A machine lanQuage word processing system for 

the TRS-80 Model I or Ill with the power and speeo that is really 
needed In a word processing environment. Word wrap around, 
unlimited Insert and delete, block moves, chain ing ol Illes, 20 user 
deflnable commands, ASCII control code generation for printed 
output to allow sub11Crlpt1, auper.crlpte, underllnlng or any other 
feature your pr inter supports, and much more. All th is in a package 
that costs just $79.95 . Manual $10.00 Deductable. (See full page ad 
1111 Aprlf, 1961 80-Mlcrocomputlng for a full description). 

Software publl1hl1t9 - Pensadyne Is now publishing software for 
Independent software authors. Send SASE lor complete details, or 
send machine readable copy of your program w11h any 
documentation . TRS-80 Model I, II , Ill and Colour Computer fully 
supported. Subject material unlimited. 

Now, with that kind of record, and these products and services , 
aren 't you just a little curious about Pensadyne Computer Services? 

v1.. and Mutercharge order• welcome. Phone orders welcome 
or write, specifying ayatem configuration, and product desired. 
Pleaae add $1 .00 for first clua llhlpplng. 

PENSADYNE - Giving you the powM to think. . ,_,, ... ,
.=i, ~ ....~ ·~'· 

COMPUTER SERVICES 

• • • N. Y. state residents add 5% sales tax 
441 WEST FIRST AVE. VANCOUVER, B.C., ~R 4H9 604-224-3 107 
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fONEWS·-­Produci:s Computeens Mob CampFer .... TRS·80• 

llODELS l•i 
•~•~•al 1/0 Por• 

• teacNn1 newsletter; ~.... ·~ _,,,~ -~ "~ ...ctune language or BASIC INP and 
OUT commands: 8 TTL outputs. 6 in· 
puts, assembled and tested PC board 
to simplify construction. Helpful news· 
letter teaches beginners in terface 
lechniQues. control of household IP· 
pt1ances. 1elephone 1nter11c1no. and 
much m0te All necHu.ry hardware. 

;~ ••.-:-,....._••• ; custom tronl panel, reference manua l, 
-- ~ an d newsletter included API0-80b •m· 

~n~ 	, ~ ~~:-:i~,:::'2~~Model l or 3) M7. 

TTY-~n•ertace 
~ •••• •low cost printout 
~	Convert any ASCII or Baudol 1ele1ype 

into a TAS·80 p rinter no e• pans1on 
interlace needed TTY-80 . 112. 
option al LOOP supply .. . $30. 

•Ratlllo•ele•ype•
wll al...con, lltarMnk' 
Attentt0n shortwave listeners: get into 
the world o r "RTTY" Obtain reports 
from foreign news serv ices ano dalau bureaus over any Quality commumca· 
tlons receiver Receive ASCII {7 level) 
and Baudol (5 level ) al user selectable 

0 speed.s Includes special ""code break· ~ er- fea ture. selechve callmg. and vtdeo 
z.-llO.~ d isplay. printer. andcasser1etunctt0ns 

RTTY-80 ..$95 

LIG.HT • PEii 

• 
Add exc11emen1 to your software 
L TPEN-80 adds hve new tunchons 10 
BASIC In an 1nS1a.nl, pick any (X. Y) 
point or c.naracter posit ion on I.Ile 

~~':ceen:~~~ ~~ ~;~'~71Vy'~~~:~~r~~ 
LTPEN-80 (pen and software) .. $27. 
LTSOFT ISoflware •lnn-1 111 

Phone-llODEll 
RS-1Jl not neededl111 

; ..'.\'\. 

The lo w cos1 alternative to buying an 
e 11 pens1ve RS-232 interface and 
modem The PHone mOOEM emulates 

~~~~~~u;:r~~asr!"c~~tt':.¥~e~~~16~~ 
plugs into any cassette 1ack and can 
even dial d irectly f rom the TA S-80 key­•-...­ board Inc l u des deluxe term inal 
program dial. store messages.. hne 
print. special c haracters - all are 
supported. PHOOEM $15. 
PHODEM-232 (can be u~<l with RS­
232 port. full duplex. non-dial) . . SH 

SPIKES KILL 

TranStent H1·V sptkes can ""crasn - programs 1ne3 dam age 

~~1p~~~6r1~::seh~~l=hcir~ke~~;17a~e~au;: b~:~~f~ 
OESPIKEA is a Qua lity all metal socket slrip wuh integral 
spike suppression . It includes 6 grounded sockets, master 
switch. pilot lamp, and 1SA circuit breaker - for a reason· 
able Dr"''" DESPIKER $42.95 

TRS·SPEAK 

Add spe°ech cap at>111ty to your TRS·80 the economical 
way_ Bnng locut ion to your progr1ms, conduct experl· 
ments . . plays through cassette or amp lifier. Comes with 
2 vocabulary sets l) game soun d e ffects and musical 
notes 2) h..adec1mal numbers 0 lo 9, A 10 F TRS-SPKc 
(cassette) °' TRS-SPKd (d•Sk) ..• $15 

All prooucts post p aid w/ln USA . . . torei9n o rders rem it 
U.S. funds plus e xtra postage. Call o r write today. 

.5iilfSJ'i ;:;;;::.;;; 
O,&'i electnMlc lnnotl'llllontl 

-· 403"I LANC- nA PA 17804 

,,,. 139 

Keep Prof Jumping, Happy 

For the fourth year in a row, Dr. had to personally order some of the kids 

Michael Zabinski (of Fairfield Univer­ out of the hall to take a swim at the 11 
sity, New Haven, CT) and a group of ex­ a.m. break. 
perienced teachers spent two weeks this Rick Larcom, a teacher from a New 
summer with more than 100 teenage Canaan, CT, high school who runs the 
computer nuts. 	 TRS-80 Assembly group, mentioned he 

Taking place during the last two weeks has to turn out the lights at night to force 
of July in the Klar Crest Resort in the kids to leave and he has to lock the 
Moodus, CT, the fourth annual National doors or he'll wake up to f ind some of 
Computer Camp was a complete suc­ them already at work early in the morn­
cess, according to Dr. Zabinski. He told ing. 
us more than 160 campers aged 10 to 18 
of both sexes came and had a good time. Dr.Zabinski feels that the secret to the 

The camp, the first of its kind, com­ success of his camp is the staff. " I hand­
bines small group Instruction in pick everybody. I train most of them 
microcomputer uses with strong em­ myself . Most of my teaching assistants 
phasis on the TRS-80 with normal camp used to be campers. I emphasize that I 
activities. Students this year came from have to have a good staff. They're knowl­
as far away as London, England, and edgeable and experienced at what 
Caracas, Venezuela. they're doing." 

One hundred ten students attend the The teachers come from all levels, 
camp for a week, and about half of them from elementary through high school, 
stay for the second week. The staff in­ and Dr. Zabinski tries to match the 
cludes 188 teachers plus two recrea­ teachers with age groups they are used 
tional organizers, two directors , a to. This Isn 't always easy or even 
medical doctor who is doing computer possible-the groups are divided accord­
research and Dr. Zabinski. ing to the st udents' level of accomplish­

The students work in small groups ar­ ment, not age, and especially in the up­
ranged according to their level of per levels the ages are fairly mixed. 
knowledge, ranging from beginners to The emphasis of the camp is not solely 
two groups of Assembly programmers. on learning hard technical material. In 
All work on TRS-80s, except one of the fact, Larcom teaches social studies. not 
Assembly programmer groups which math, during the year. 
used Apples and a Wang minicomputer. Zabinski isn't worried about technical 

A typical camp day starts with a morn­ orientation among his teachers so long 
ing computer session from 9 to 11 a.m. as they know their subjects well and are 
There is a midday break for sports, in­ good with the campers. His concern is 
cluding swimming and diving in the having the students learn something. 
camp pool, and soccer with a college var­ His formula is proving very successful. 
sity player who Is a physical education "When the kids come back year after 
major. After lunch the students relax un­ year and bring their friends, it tells you 
til 1:15 when they go back to the com­ something about how well you're doing," 
puters until 5 p.m. At night Dr. Zabinski explained Dr. Zabinski, who added the 
runs a movie or other special event. One camp does practically no advertis ing 
night they conducted a Las Vegas night, because it fi lls up so fast from repeat 
with games of chance run on the campers and people who have heard of it 
microcomputers. by word of mouth. 

Most of the computer work is done in a Next year they are considering 
spacious and well-lit camp hall. The expanding to four weeks and may run 
campers worked In an informal at­ one special week for computer campers 
mosphere, moving around a lot and shar­ with diabetes. 
ing information and act ivities. The camp medic, Dr. David Rowe, Is a 

"This is not a classroom setting," Dr. pediatrician f rom the University of Con­
Zabinski explained. " We give them books necticut who works with diabetic 
but they are not textbooks and we never children. His interest in diabetic children 
tell them to turn to page such and such. may spur the special week next summer. 
We use them for reference only." Zabinski appreciates the compllca­

The campers are often too dedicated tions this would involve, but he's conf i­
to their computer work. In spite of the dent they can handle just as they first 
beautiful, quiet grounds of the resort handled the much greater problem of 
camp and the bright weather, Zabinski creat ing a computer camp. • 
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French to Make Model Ill 

For Radio Shack Europe 

Tandy/Radio Shack, Fort Worth, TX, 

has some good news for European 
fans of the TRS-80. The firm Is com­
pleting an agreement with a French elec­
tronics firm to manufacture the TRS-80 
Model Ill In France. 

Tandy spokeswoman Harriet Rylander 
said If things go well the French com­
pany, Maira SA, will have the microcom­
puters in product ion by March. 

Tandy Is making its French connection 
to Improve the supply of TRS-80s in the 
Common Market countries. Tandy in­
volvement in the European microcom­
puter market does not approach the suc­
cess it has had in the U.S., and Rylander 
blamed this on lack of supply. 

Tandy's U.S. manufacturing facilities 
are straining to keep up with domestic 
demand, so TRS-80s have been rare In 
Europe. The Model Ill was not available 
there at all until June, and is still hard to 
find. 

The French connection Is the second 
foreign agreement Tandy has announced 
in the last few months. They earlier an­
nounced an agreement with Tokyo Elec­
tric to manufacture and jointly market 
the Model I in Japan. 

Until this summer Tandy had made all 
Its microcomputers In Its own plants in 
the U.S. However, Rylander said the an­

nouncements do not so much represent 
a change of company tactics or policy as 
the exercising of an option Tandy always 
considers when supplying a new market. 
Having a local 
areas for Tandy. 

host simplifies many 

Other Products 

Maira SA is a large French con­
glomerate active In areas including 
telecommunications, space technology 
and mass transportation. According to 
Rylander, Tandy is Interested In develop­
ing other connections with Maira, par­
ticularly in telecommunications, if the 
Model Ill deal works well. 

The Maira deal has been approved in 
principal by the French government. 
However, arrangements between the two 
firms have not been finalized, and once 
the agreement is signed It must be ap­
proved in detail by the French govern­
ment. 

Tandy President John V. Roach stated, 
"This joint venture for computer 
manufacturing represents an Important 
milestone in our growth In Europe in 
general and in France in particular. It w ill 
significantly strengthen our abil ity to 
support the European microcomputer 
market." • 

School Microcomputer Aid 
Clipped by Budget Cutbacks 
Although a number of federal agen­

cies offer grants that could be used 
for projects involving microcomputers In 
the schools, many are receiving funding 
cutbacks or are being absorbed in the 
block grant program. 

Title IV B and IV C of the Elementary 
and Secondary Education Act of 1965 
authorized the largest sums for 
microcomputers. The Office of Libraries 
and Learning Resources, which ad­
ministers IV B, granted 40 percent of last 
year's $161 ,000,000 for projects Involving 
microcomputers. Title IV C, whose funds 
are granted to Improve local educational 
practice, doled out $66 million In fiscal 
1981. 

With both funds going to block grants 
in fiscal 1982, 20 percent of the available 
money will be given to the states and 80 
percent to local school districts, which 
means the schools themselves will have 

.... s~e Lis t of Adver11se1s on oao~ 386 

more control over how the money is 
spent. 

Budget Jitters 

Many grant agencies expect cuts In next 
year's budgets, however. Authorization 
hearings are still underway in the House 
of Representatives, leaving the agencies 
up in the air about how much money will 
be allocated next year. 

No federal agencies are authorized to 
fund projects solely for microcomputer 
purchase or use, but many will fund 
larger programs Involving micros. These 
include: 

• The Division of Adult Education: Part 
of the Office of Education, Adult Ed 
recent ly dispersed $100 mill ion In grants 
to expand adult education skills. Money 
is given to the states who determine 
allocations to school districts. The pro­
gram should remain a categorical grant 

LET'S MAKE A 

DEAL 

LOOS 

Complete w/manual & latest upr1ates 


Mod I or Ill $124.95 


LAZYWRITER 
Mod. l $118.95- Mod Ill $164.95 

EPSONMX100 
CALL FOR OUR LOW PRICE 

LYNX - Mod I/Ill
Includes - Auto dial/answer 

cables & software $259.95 


MAXI MANAGER~" 
by Adventure International 

Model l/lll 48K Disk $79.95 
Proofreader . .. . .. Mod I 49.95 Mod Ill 59.95 
Proofedit ... .. . .. . . . . . . . Mod Ior 11 1 28.50 
Qrammatlk . .. .. . . Mod I 45.95 Mod 111 55.95 

by Solt-tools 

SENDFORYOUR FREECA I ALOG 
Nocred1t c ards attheselow pt"1ces Ack1 S1 50on a11Cod0f 
cJers Cert1l1ed ck/MOtCOO st 11ppe<1 1mmCd1a1ely PleasP 
allow 2 week s lor personal checks Fo r extra tast service 
pl\OOe myourCOOrndef Pr1cessubjecl toc,.,aflQf' w 11r.ou1 
not tee NY S res4den1s p'ease add apPfopu.-.1e sates t.3 .. 
Wtt Otte' Great Values & Promer Del1vcrv Whv Not Trv Us., 

MICRO-IMAGES 
146-03 25th Rd, Flushing, NY 11354 
Mon F" IOAM 9PM(212)445·7124 Sot IOAM 5PM 

,,.. 359 

• BICH z 

OF PROGRAMS THAT TREAT YOU LIKE 
AN IDIOT, WASTING TIME & MONEY?? 

RANDOM ACCESS PAYROLL VER. 1.1 
•No complic,ated in1t ialiLahon 
•EDIT & LIST 
•NO SPECIAL CHECKS 

e USES NEB 9020 checks 

• PAY any emplOyee anytime 
•SALARIED Of llout'ly 
• SPECIAL PAY-special hQurs 
•TWO SAVINGS- oncludong RIA 
• CLASSED by occupahon Of dept 

e PAYSTUB ahows YeaHc:>Dal e 

• STATE- FICA-FED TAXES- SAVINGS 

SEND YOUR STATE TAX SCHEDULE­
FREE-cuatomlzed to your state tax 

Documentat•on S 10.00 
Oisk & Documentat•On $95 00 

RANDOM ACCESS DEPRECIATION 
• LISTS any one year's deptecoahon 
• OR complete lost ot all Ploe>e<IY 
• PRINTOUT snows-I D Number-oescuptoon ­
• Yr 	purchased- lo fe-methOO­

lst yr adO•honal depfec•at•on­
• ReQ. oepiec.-dep<ec prior yrs. - balance 
• SUMMARY- to tal value prop - add•tional 1st yr 
•REGULAR deprec - Oeprec puor yrs 
•PERMANENT recoros tor your tues 

Documentahon S15.00 
Disk & Documentation S 195.00 

MIN. 32K- 1 DISK- PRINTER/132 CPI 
TERMS. Personal checks requue J w-s to clear 

USE- VISA- MASTER CHARGE- MONEY ORDERS 
TEL 7 PM- 9-30 PM EASTERN-(617) J59.236o&/6370 

SEND SASE tor aoootoonal onformahon 

MEDFIELD .,u, 
COMPUTER SOFTWARE 

39 GREEN ST .. MEDFIELD. MA 02052 
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for next year. 

• Bureau of Education for the Hand­
icapped, Division of Innovation and 
Development: The Education of the Han­
dicapped Act authorized money for 
research Into Improved education for the 
handicapped. Some applicants funded in 
the past already had microcomputers; 
grants have supported computer­
administered testing and research, as 
well as curriculum development using 
micros. Max Mueller, chief of the 
research projects branch, says next 
year's budget could run anywhere from 
~20mllllon. 

• Office of Biiinguai Education, Office 
of Education: This program is designed 
to Improve teaching English as a second 
language, using the student's native 
language. The program funds micros as 
part of a basic bilingual program for 
elementary or secondary education. 
They awarded 525 grants last year and 
expect a budget of $139,000,000 for fiscal 
year 1982. 

• Fund for the Improvement of Post­
secondary Education: Robert Fullilove, 
director of the program, says they have 
granted "substantial funding" for micros 
at colleges and universities. Grants have 
been awarded to San Francisco State 
College to establish a " math anxiety 
clinic" with a CommOdore PET com­
puter, and to the University of California 
at Santa Barbara, where micros are used 
In algebra classes. Fullilove estimates 
level funding for next year, which would 
be about $13 million. 

• Appalachian Regional Commission: 
Authorized by the Appalachian 
Redevelopment Act of 1965, this program 
provides grants to vocational schools 
and post-secondary technical schools. 
Director Melvin Rottenberg describes it 
as a " flexible block grant program" ad­
ministered by the area states. Their max­
imum budget for 1982 should be $50-65 
million. 

• The National Science Foundation: 
While the foundation has not awarded 
money for micros in elementary or sec­
ondary schools since 1970, it has 
awarded substantial grants to post­
secondary schools for research involving 
computers. As part of the Local Course 
Improvement Program (LOCI), they gave 
$2.49 million to 125 institutions for 
research; another program awarded $2.7 
million in 1980 for the purchase of scien­
tific equipment at 215 colleges. Grants 
included $18,569 to the University of 
Hawaii to develop a software laboratory, 
and $13,975 to SUNY College at Oswego 
for an on-line microcomputer laboratory 
for behavioral research. About half of the 
LOCI awards go to microcomputer proj· 
ects, says John Maccini, who coor­

80 • 80 Microcomputing, October 1981 

dinates the program: 
•Teacher Center Program, Bureau of 

Higher and Continuing Education: 
Teacher Center grants establish in­
service centers for educators; many of 
these contain microcomputers. The pro­
gram has a $10 million budget for fiscal 
year 1982, and will be absorbed by the 
block grant program the year after. It 
originally funded the establishment of 60 
teacher centers In 1978; half of these 
have retained funding. Many of the 
others are now supported locally. 

No Funds Here 

Programs that are being dissolved or 
which no longer fund micros include: 

• Coastal Plains Regional Commis­
sion, a program assisting vocational 
schools In the southern coastal areas, is 
ending Sept. 30; It had received applica­
tions involving micros but none were ap­
proved by the states. 

• Emergency School Aid Act of the 
Equal Educational Opportunity Program 

cannot allocate Its monies for micros, 
according to director Jesse Jordan. The 
agency was incorrectly Included In a list 
of available funds collected by Bell & 
Howell, Chicago. 

Even If federal funds are limited in the 
1980s, the agency officers doubt this will 
have a detrimental effect on micro 
development In schools. 

"They are getting computers in the 
classroom by hook or by crook," says 
Bob Tinker of the Technical Education 
Resource Center (TERC). PTAs and 
districts are being called upon as well as 
formal state and federal funding 
sources. 

Linda Roberts, a researcher tor the 
Division of Educational Technology, 
agrees. " School officials are saying, 
'Hey, I want a micro- and we're having a 
cake sale to get it.' There's a real grass 
roots effort." • 

by Betty Thayer 
80 Mlcrocomputing staff 

Students from 5 to 105 
Enjoy Hands On Science 
The Talcott Mountain Science Center 

for Student Involvement (TMSC) in 
Avon, CT, Is an unusual learning institu­
tion. Dedicated to teaching science by 
getting students involved, it educates 
children from kindergarten through col­
lege level In private programs for Center 
members and by the class under con­
tract to a variety of public and private 
schools and the University of Hartford in 
nearby West Hartford, CT. Computer pro­
gramming is only one of the several hard 
science subjects the center offers. 

While most schools take a classroom 
approach to science, with a heavy em­
phasis on lecture and theory and a 
limited amount of laboratory time, TMSC 
presents little or no lecture and puts the 
students Into a hands-on situation under 
the guidance of teachers and scientists. 
TMSC students have been Involved In 
genuine scientific research, helping staff 
members develop raw data for papers tor 
international symposiums. The students, 
who range from age five to 22 and from 
upper middle class " rich kids" to Inner 
city Hartford blacks and Chicanos, re­
spond enthusiastically. Careful testing 
shows they also learn more quickly and 
thoroughly than students In traditional 
classrooms. 

TMSC's Computer Science Depart­
ment ls fully Integrated into the general 
activities of the Center. Housed In a new 
solar-heated building, the Center offers 

students a variety of microcomputers 
which Include all the Radio Shack prOd­
ucts. Over the summer the heaviest users 
are members of the Center's Quest pro­
gram. These are teenagers from grades 5 
through 12 with high science aptitudes 
who work on projects of their own choos­
ing tor two week perlOds. They are di­
vided into beginners, Intermediate and 
advanced or Assembly language classes 
which work In three separate rooms in 
small group situations. 

Practical Programs 

An unusual aspect of the Center pro­
gram Is that it Is self-reinforcing. Many of 
the students work on programs that they 
or others at the Center will use to learn 
about computers or augment other sci­
ence projects. One student is developing 
a program which wil l accept weather 
data from rad io weather reports and 
draw a weather map. When it is finished 
the program wi ll be used by the Center In 
their meteorology courses. Another built 
his own specialized microprocessor to 
accept solar energy Information directly 
from the Center's solar measurement 
equipment and analyze It automatically 
for use with the Center's cont inuing pro­
gram of solar science. 

Writing Instructional programs Is 
another popular activity. "The kids get a 
big kick out of teaching other kids 
something and writing programs that 



WE WILL NOT BE UNDERSOLD 

DISK DRIVES FOR TRS-80" Model I 

CCl-100 5'/• ", 40Track (102K) $299 

ADD-ON DRIVES FOR ZENITH Z-89 
CCI·189 5 '/• •• 40 Track (102K) $394 
Z-87 Dual 5 'I• • system $995 

External card edge and power supply included. 90 day warranty/one 
year on power supply. 

RAW DRIVES 
51;. • TEAC or TANDON S CALL 
8" SHUGART 801 A S CALL 

DISKETTES ­ Box of 10 
51/• " Maxell $40 BASF/Verbatim 
8" Maxell $45 BASF/Verbatim 
PLASTIC FILE BOX-Holds 50 5y, · diskettes 
PLASTIC LIBRARY CASE sv.· $3.00 a· 
HEAD CLEANING DISKETTE 
FLOPPY SAVER $10.95 RINGS 

$26.95 
$38.00 
$19.00 
s 4..00 
$25.00 
S 6.95 

16K RAM KITS 
200ns for TRS-80;Apple II, (specify): 

2forS37 
Jumpers 

$19 
$2.50 

SYSTEM SPECIAL 
Apple II Plus 48K w/drive and controller. Epson MX-80 printer and 
interface. SUP-A Mod RF Modulator: List $2965 

COMPUTERS/TERMINALS 
ARCHIVES 64K, 2-Drives, 77 Track 
ALTOS ACS8000 Series 
ZENITH 48K, all-in-one computer 
ZENITH Z-19 
TELEVIDEO 91'1 SSS9 920C S 729 
IBM 3101 Display Terminal 
ATARI 400 S 359 
MATTEL INTELLIVISION 
APPLE PERIPHERALS 

You Pay $2299 

SCALL 
SCALL 

$2200 
s 725 

950 $1039 
$1189 

800 s 795 
s 259 

SCALL 

S-100 CALIFORNIA COMPUTER SYSTEMS 


MAINFRAME 
Z80CPU 
MOTHER BOARD 
16K STATIC RAM, 200ns 
32K STATIC RAM, 200ns 
64K DYNAMIC RAM 
FLOPPY DISC CONTROLLER 
EXTENDER BOARD 
2P+2Sl/O 

Model 2200A $349 
Model 2810 $259 
Model 2501 $106 
Model 2116C $309 
Model 2032C $619 
Model 2065C $580 
Model 2422A $345 
Model 2520K s 52 
Model 2718A $309 

NEC SPINWRITER 3500 Series 
EPSON MX-70 MX-80 MX-80FT 
PAPER TIGER 

IDS 445 
IDS 480 
IDS 580 

ANADEX 
OKIDATA 

Mlcrollne 80 
Mlcrollne 80 
Mlcrollne 82 
Mlcrollne 83 

CENTRONICS 
C. ITOH 

Starwrlter I 
Starwrtter I 
Starwrtter II 
Starwrtter II 

Graphics & 2K buffer 
Graphics &2k buffer 
Graphics 
DP·8000 $849 

Friction & pin feed 
Friction, and pin & tractor feed 
Friction &pin feed 
120 cps, uses up to 15" paper 
739, new model with graphics 

25 cps, parallel interface 
25 cps, serial interface 
45 cps, parallel interface 
45 cps, serial interface 

PRINTER SPECIAL 
SEIKOSHA GP-SOM List $399 

MONITORS 

BELL& 

HOWELL 9• B & W BHD911 
LEEDEX 12· B & W $129 

13" Color $329 
SANYO 9" B & W $149 

12" B &W $219 
ZENITH 13 • Color $349 

$2395 
$2555 
$2795 

SCA LL 
MX100 $CALL 

s 695 
s 799 
s 999 

DP-9500/01 $1295 

SCA LL 
SCA LL 
SCALL 
SCALL 
s 739 

$1449 
$1529 
$1829 
$1949 

You Pay S319 

$175 
12• Green Screen $159 

12· Green Screen $238 
13" Color $406 
12" Green Screen $129 

TELECOMMUNICATIONS 
LIVERMORE STAR MODEM 2-year guarantee $125 
UNIVERSAL DATA SYSTEMS UDS-103 $179 
D-CAT HARD WIRED DIRECT MODEM $189 
AUTO-CAT Auto Answer, Direct Connect Modem $249 
APPLE-CAT II $349 
D.C. HAYES MICRO.MODEM $295 
D.C. HAYES SMART-MODEM $235 
CCI Telnet Communicat ions Package $135 

APPLE ACCESSORIES AND SOFTWARE 
VISICALC $155.00 DB MASTER $159.00 
CPS MULTIFUNCTION CARD $189.00 
Z·80 SOFTCARD $259.00 
VIDEX BOARD $255.00 
KEYBOARD ENHANCER $110.00 
16K CARD $159.00 
APPLE JOYSTICK S 49.00 
SUP·R MOD S 25.00 
CCS CARDS S CALL 
GALAXIAN S 22.95 
SPACE ALBUM S 35.00 
ASTEROIDS S 17.95 
FLIGHT SIMULATOR S 29.00 
WIZARD & PRINCESS S 28.00 
SARGON 2 S 29.00 
MYSTERY HOUSE S 24.00 Hl·RES FOOTBALL S 35.00 

For fast delivery, send certified checks, money orders or call to arrange direct bank wire transfers. Personal or company checks require two 
to three weeks to clear. All prices are mall order only and are subject to change without notice. Call for shipping charges. 

DEALER (NATIONAL/INTERNATIONAL) INOUIRIES INVITED Send for FREE Catalogue 
TO ORDER CALL TOLL FREE 1·800·343·6522 

..-298 TWX: 710·348·1796 Massachusetts Residents call 6171242-3361The CPU SHOP 
5 Dexter Row, Dept. MC10M Technical Information call 6171242-3361 
Charlestown, Massachusetts 02129 Massachusetts Residents add 5% Sales Tax 
Hours 10AM-6PM (EST) Mon.-Fri. (Sat. till 5) Tandy Corporation Tradema~Digital Research -~I 
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C L 0 A D MONTHLY 

"all the fit that's news to load" 

TRS-80 PROGRAMS ON CASSETTE 

CLOAD Magazine for your Model I or III! 

Gole1a . Calif . - You can get 7 or 8 programs un cassene . cach monlh . 
1ha1 CLOAD directly in10 your TRS-80 Model I o r Ill ! by Clyde Cload . star rcpon cr 

A subscriber. loo e ngrossed in lrying lo save the world from invading 
aliens (March. 1981 issue) to give his name . stated . " I receive a 30 minu1e 
casselle by Firs! C lass Mail each mon1h con1ain ing some of the besl games 
and educa1ional programs I have e ver played . Some arc even in machi ne 
language ! " Ano1her CLOAD subscriber . laudine Cload . could now 
··fi 11he compu1er into her schedule .. t~s to 1he u1ili1ies and occasional 
disk programs she received from CL04f>. She was wriling abou1 ii to all 
of 1he people on her mailing lis1 (Novembe.r. 1979 issue I. 
Gel the news li rsihand. Get a subscrip1ioh- to CLOAD Magazine . 

The Fine Print: 

Overseas rates slightly higher ­

please write for them. PRICES 

Back issues available - ask for our list.• 
 I )"!Br subscnption . . . . . $42.00 
TRS.80 is a trademark ol Tandy Corporation 6 month subscription . . . . S23.00 
California residents add 6'.\ t.o single copies Si09le c~s . . . . . . . . . . . $4 .50

and anthologies. Program s are for Level II Nithology·volume I .. . . s1 0.oo 
I 6K , Model Ill 16K , and occasionally for disks. Nithology·volume 2 . . . . s15.00 

"24 Level I back issues also c111ailllble. Mastercard/ Visa Welcome. 

=-·i 1-1 .·. [JI
1--~ 1- H Magazine Inc. PO. Box 1448. Sanra Barbara. CA 93102 ..- 502 (8051 962-6271 Cl961 
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teach," Bill Danielson, TMSC's computer 
department director, said. 

These programs have Included mineral 
and plant c lassifiers which ask the user a 
series of Identification questions about 
the specimen and use the answers to 
determine what it Is. 

One of the more interesting student 
projects involved fruit fly propagation. 
The student wanted to demonstrate the 
rate of increase of a fruit fly population 
using the fruit fly propagation formula. 
Normally it takes two weeks for fruit flies 
to hatch. The student wrote a program to 
print a colon to represent each pair of 
fruit flies. He started with a single pair 
and had the microcomputer calculate 
how much time It would t ake to print out 
each generation on a 30 cps printer. He 
discovered that if the computer runs at 
full speed, the actual fruit flies will catch 
up with it in their fi fth generation and the 
printer will fall progressively further 
behind after that. 

The nicest thing about this approach 
to learning is that the students learn pro­
gramming, use of the computer and com­
puter applications to other activities at 
the same time they are learning the sub-

Jects covered by their programs. 
Their learning goes beyond the Im­

mediate applications, however. 
" One of the real advantages of the 

computer Is It Is easy to construe it as a 
brain," Danielson said. " It gets the kids 

"We are 

no longer 


a supplement to 

our students' 


science education. 

We are their 


science education." 


to think very clearly about who they are 
and what the nature of thinking is." 

The Quest students are not the only 
Computer Center users. Danielson said 
the Center has been- running a large 

number of teacher workshops for area 
schools interested In developing more 
appl ications for t he microcomputer in 
their classrooms. The Center also has 
younger children in programs; the 
youngest are the " Fledglings," kids going 
Into kindergarten and Grade 1 In the fall. 
They get one and a half hours with the 
microcomputers as part of their program 
of general lnt;oduction to science. 

The Center relies heavily on its 
TRS-80s; It has five Model Ills, one Model 
I, a Pocket Computer and a Color Com­
puter along with three Apples, one 
Sinclair and a PDP-11 minicomputer from 
Digital Equipment Corp. (DEC) that time­
shares on several terminals for the most 
complex applicat ions. 

" The important thing is not whether 
they master Basic or Assembly language 
but that they have a good experience 
with the machine at an early age," 
Danielson said. "With the increasing in· 
truslon of computers into our profes· 
slonal and private lives, we are facing a 
two-cultures problem. We may well f ind 
ourselves divided between those who 
use computers and those who do not." 

" Most of these students won't become 
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professional programmers; they wlll go 
out and be engineers, businessmen, 
writers, and many other things. If they 
bring a positive attitude towards com­ College, Publisher Join, 
puters to their work they will be able to 
use th is tool effectively." Offer Computer Program 
lmpoft•nt Pl•ce 

In a decade of cutbacks in public edu­
cation funding, Danielson said TMSC 
and other Institutions like it serve a vital 
purpose in education. The head of one 
large Connecticut school system reg­
ularly visits public school classrooms on 
a drop-In basis. In over 100 visits in the 
last year, he found only two instances 
where a science lesson was being taught 
when he visited. 

The obvious Implication is that only 
two percent of the students' time is 
spent on sc ience. In an increasingly 
technological world, it is ironic that the 
return-to-basics movement in education 
Is discouraging any change In that pro­
portion. 

Under these conditions, Danielson 
said, "We are no longer a supplement to 
our student's science education. We are 
their science education." • 

The Hawthorne-Green Inc. Institute 
of Computer Science has been an­

nounced by officials of Nathaniel Haw­
thorne College. The new program will be 
offered at the Hawthorne campus, locat­
ed here in Antrim, a small town in the 
south central region of New Hampshire. 

Init ially, Instruction will deal with the 
fundamentals of computing, with a heavy 
emphasis on microcomputers. The cours­
es will explore hardware, software, and 
computer science; future plans call for in­
creasingly diverse offerings of advanced 
and specialized courses. 

The c lasses will be taught by the Haw­
thorne faculty and by members of the 
staff of Wayne Green Inc., located in near­
by Peterborough, NH. In addition to pub­
lishing several microcomputer periodi­
cals, the firm also maintains an extensive 
working microcomputer laboratory for 

use by Its subsidiary, Instant Software, 
one of the country's major microcomputer 
software houses. 

In the interest of making the classes 
available to as many people as possible, 
the first courses will be held in the 8V9­

ning, two nights a week. Students with no 
technical background wlll be accommo­
dated in the introductory sessions as will 
the needs of more advaneed enrollees. 
Topics to be cavered Include data pro­
cessing and electronlc trouble shooting 
and, according to a spokesman for the In­
stitute, the classes are well suited for the 
person who wishes to prepare himself for 
a career in the booming technical field. 
Course partic ipants may also elect to pur­
sue a certificate program or go on to fur­
ther study under a formal degree program. 

The first courses are slated to begin 
this month.• 

COLOR COMPUTER OWNERS! 
CLOADINC. ANNOUNCES 

CHROMASETTE MAGAZINE! 

A monthly magazine-on-casseue f or your 

Extended BASIC Color TRS-80.' 

Put a rosy color in you a nd 

C HROMASSETTE 
Goleta Cali fornia - With 

your compute r ·s cheeks. 
Magazine , Color Com­ stop reading these o ld 

puter owners can now enjoy clic hes. and get a subscrip­

the variety. econo my. and tion to CHROMASETIE 

easy e ntry of programs that Magazine. 
C LOAD subscribers have 
enjoyed for 3 years. Please write for Foreign Rates and 

other info. 
C HROMASETTE 
Magazine gets rid of the 

CHROMASETTE Maga:1111' tn 11s Prune Stat<' $45.00 year . S25.00 6 months. S5.00type-in-and-edit blues by 
single issue, or send a Blank Check 

putt ing a rainbow of ready-to-load programs on cassette . and sending and your account balance. Visa and 
them to you by First Class Mail each month . Educational. prac tical. MasterCard also accepted . 

utility. and game programs are de livered right to your mailbox . 

Chromasette Magazine P.O. Box 1087 Santa Barbara, CA 93102 ..- 32 (805) 963-1066 
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fONEWS 


Farmers Group Cultivates 

Videotex News Database 


Anew timesharing network for farmers 
supplying up-to-the-minute Informa­

tion on commodities markets has been 
started by the Professlonal Farmers of 
America, Cedar Falls, IA. 

T)le electronic news networ11, called In­
stant Update, uses Radio Shack Vldeotex 
~ 

" The network offers 
analyses of events 
which may have an 

impact on the market 
and their possible 

effects on 
commodities prices." 

16K terminals to distribute a daily morn­
ing newsletter, a report on opening prices 
In the commOdltles markets, updates on 
the mar11ets through the day and evening 
marilet summaries. It also carries infor­
mation on market strategies, reports on 
events in Washington which may affect 
the commOditles market and background 
and historical Information. The network 
offers analyses of events which may have 
an impact on the market and their possi· 
bie effects on commOdltles prices. 

The most recent addition Is a database 
of Gulf Coast grain prices. This Is a 
measure of demand in the market accord­
ing to Tom McCafferty, marketing manag­

. er for the Professional Farmers. He said 
they were considering adding East and 
West coast grain prices. 

McCafferty said interest In Instant Up­
date has run high among farmers since It 
was first announced in January. The ser­
vice actually started April 1. McCafferty 
declined to give the number of subscrib­
ers except to say it is "over 500." He said 
while subscrlbershlp is heaviest in the 
midwest, Instant Update Is a nationwide 
service which even has a subscriber in 
Hawaii. 

It costs a flat $95 a month for unlimited 
access, Including rental of the Vldeotex 
terminal. It is an Interact ive service, with 
the user selecllng a database from a 
menu and storing Information In Vldeotex 

to read off the television screen. 
Mccafferty said the newsletter and 

commodity prices are the most used data­
bases, a weather database the least. 

Only Choice 

The Professional Farmers chose Video­
tex because It was the only terminal 
around. They have been very happy with 
the equipment which so far has been vir­
tually trouble-free. 

Mccafferty said relations with Tan­
dy/Radio Shack, Fort Worth, TX, have 
been goOd although "they can always be 
better." He also said they have been 
waiting for some software from Tandy to 
allow TRS-80 microcomputers to Interface 
with the system. 

Charles Phillips, Senior Vice President 
for Special Markets for Tandy, mentioned 
they are actively promoting the Idea of 
private Information networks using Video­
tex terminals. In the long run, he said, Tan­
dy expects Vldeotex to become a house­
hold appliance. Phill ips told us they hope 
enough private networks wi ll take up Vld-

Education Bill Reintroduced 


eotex to create a "crit ica l mass" of homes 
using it so that as general-interest data 
services develop they will be designed to 
be compatible with Vldeotex. " A lot of 
people are looking at this form of com· 
municatlon," he noted. 

Mccafferty said Professional Farmers 
is a private business offering farmers 
marketing Information and seminars on 
market ing. Founded in 1973, it has more 
than 30,000 client-members.• 

US Rep. Tom Downey (0-NY) has 
relntrOduced his bill to establish one 

or more national centers of study micro­
computer use in educat ion. The bill is be­
ing co-sponsored by two members of the 
House Subcommittee on Elementary and 
Secondary Education, where it stalled last 
year. According to a spokesman, Rep. 
Downey is optimistic that subcommittee 
hearings will be held on the bill this year. 

The bill seeks $4 million paid over three 
years to support the establishment of one 
or more centers to study how microcom­
puters are used In schools and to make 
this information available to interested 
parties in the hope of encouraging micro­
computer use In education. However, 
David C. Smith, legislative assistant to 
Rep. Downey, warned that it will be tough 
to squeeze extra money out of Congress 
for anything this year. 

Smith said one big argument tor the bill 
is that the United States is falling behind 
other countries in this area; even the Brit­
ish, with their much-publicized economic 

woes, are spending $25 million to pur­
chase microcomputers and put them in 
every school in the country. The French 
have a similar plan already approved and 
in operation. 

" All we want to do is study the uses, we 
aren't talking about actually buying any 
machines for schools," Smith said . 

Rep. George Miller (D- CA) and Rep. 
Marlo Biaggl (D-NY) are co-sponsoring 
the bill this year. Smith said the hope to 
conduct subcommittee hearings some­
time after the August recess. 

If the subcommittee passes it, the bill 
will then be considered by the Committee 
on Educat ion and Labor. If that committee 
acts favorably on it, it will go to the full 
House for consideration. 

Anybody Interested in expressing an 
opinion on the bi ll, labeled HR-2112, to be 
placed on the record, may write to Rep. 
Carl Perkins (D-KY), Chairman, Subcom· 
mittee on Elementary and Secondary Edu­
cation, Room B346C, Rayburn House Of­
fice Building, Washington, DC 20515.• 
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Asylum is the most sophisticated, sinister, challenging 3-D 
graphics adventure ever written! You are placed in an asylwn 
for DEATHMAZE survivors. Your only goal: ESCAPE! 

Asylum has over 1200 locations! Hallways recede into the 
screen, as though you are actual~y there! Doors open and 
close! Beds, desks, and even guards and other inmates are 
drawn on the screen! And graphics are generated instan­
taneously! Simply press an arrow key to move or tum, and 
you are moved. Absolutely no waiting! 

English language commands may be issued at any time from 
a vocabulary ofalmost 300 words. Commands may include 

complete statements. "Get e1ierything on the desk 
except the matches" is perfectly legal' 

Will anyone escape? Who knows? Intelligence, 
cunning and patience will be necessary. Send us 

your correct solution , postmarked no later than 
November I5th. On November 30th we will draw 

from the entrants for an ATARI 400 I6K color computer' 

NO HINTS WILL BE GrvEN OVER THE PHONE! 

ASYLUM I 6K cassette $ 19.95 
ASYLUM 32K disk $ 24.95 
ASYLUM Hint Sheet $ 1.00 

TRS-80 Level II, 
Model I and Model III only 

...- 12s 
Med Systems Software 

P.O. Box 2674-A 
Chapel Hill, NC 27514 

(919) 933-1990 
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It's Not Your Printer, 
It's Your Software. 

- - - ­ ~ - -- -

Features ofQwerty 3. 0 
I. 	 Au1oma1icaUy prints in proponional prim, wilh a suitable 

fonnat. Traruitionsbt:twcen lhe lhrt:e prinl St)ksarc casy. 
including au expanded print modes. 

2. 	 Qwerty 3.0 adds 75 new S)mbols. including uppc:r and 
lo..,.-er case Grt:ck kiters. mathema1ical S)mbols soch as 
integralsand ~mmations.arrows. brackcts.and probabili1y 
symbols. 

3. 	 Any character can bt: uscd as a subscripl or supt:r!iCript. 
c~n simultaneously. Carats, bars, and tildes can bt: placcd 
o~r anycharactcr, wilh precise position control. 

4. 	 Underlining. with or withour underlining of spaccs, 
including long ratios and mathematical cxprt:ssions. 

S. 	 f'ootlloae 1.:an ht: placed on anypagt: llC> that thq· remain 
on the desired paF. ew:n if ltxt is inserted latcr. 

6. 	 Tllble <.·ommands enable: posi1ioning of thc print ht:ad 
anywhere on a line:. lnv.lluable in printing11t.-a1 matht:rnatil:al 
layouts, tablt:s, columnar material, ctc.. in proponional print. 

7. 	 Pretty commands allow printing of n:pc1i1ions of a 
choscncharacter. Whc:ncombincd with Tllbk,decor.Iii~ 
borders can bt: produced wilh casc. 

8. 	 Follofonna1 pruduccsoutpu1 in iwoorlhrt:t:columnspt:r 
pagt:. in cither proportional or 16. cpi mode. ldt:al for 
ncwslet1trs. 

9. 	 Supplies a third ourput mode. in which only Sc:ri..it 
commands art: obt:~d. Allows prin1ing ofspc:cial Qwerty 
commands for future reference. 

10. P-.e Biid indicates where pagt:s will end, and the pagt: 
number, wilhou1 printing the text. One can pn:part: an 
almoSl error.free: doc umc:nt wilhout c:¥Cr using papt:r. 

I I. 	 Com:ction oCka....t 's errorsand inconw:nic:ncc:s.exten· 
si'llC documcnration, and much more! 

Do you own a Centronics 737? 739? Llneprinter IV? 
Tired ofthe limitations ofSCRJPSrJ? Qwerty3.0 will let 
you accomplish word-processing feats you never dreamed 
possible. Like Greek letters. Simultaneous subscripts and 
superscripts. Even footnotes and two or three column 
folio formats. xe the list ofkatures in the box. No other 
piece ofsoftware ofthis type can match Qwerty3.0. We 
know, because we bought the others. and were dis ­
appointed. 

Qwerty 3.0 is more than "fully tested." It has seen 
thousands of hours of use in a university environment. A 
masters thesis and a statistical doctoral dissertation were 
produced and accepted right off a Centronics 737 using 
this package. 

Qwerty3.0 is the finest SCRJPSIT addition available for 
the Centronics 737, 739, and Llncprinter JV. You must 
own one of these printers. a copy ofSCRIPSIT, and a disk 
drive to use it . It is the best. Period. WE GUARANTEE 
YOU WILL AGREE! lffor some reason, you find that this 
program doesn't meet your needs, return the entire 
package within 14 days for a prompt and cheerful refund. 

For cautious buyers, we offer the manual (about 50 
pages) for S 10.00. When you decide to buyQwerty3.0, 
we will credit the full manual price. 

Qwerty 3.0 Disk, Manual, Reference 
Card, and Printer Table Rule K'1.'1S 

Qtftrty 3.0 Manual Alone $10.00 

Med Systems 
(919) 933-1990 
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Mkroworld 
by Arti Haroutunian 

Microworld is an adventure: like: no other. 
You arc transfonnc:d into an clectroid.and 
must travel through the: circuits of your 
TRS..801 You will be: rc:quired to sohi: 
many im:rcdiblc: problems. and in the 
procc:ss. you will gain a knowledge ofhow 
a TRS.80 operates. 

Microworld is one of tht· most adv-.im:c:d 
pin:c:s of machine: language: programming 
Med Systc:ms has publishc:d. A ~~dal 
c:ncoding S<:hc:mc: has allowt·d a 21 K advc:n· 
lure: 10 fit in I 6K. Microworld is wrhosc:. 
Mc:ssagc:s arc: frc:quc:nt and fact -fillc:d. 

Mkroworld is an c:xcc:llc:nt c:docational 
simula tion. It is supplic:d Vl'ith a 12 page: 
hooklc:t containing a glossary and c:xpla· 
nations of the c:lc:<:tronks inside the: TRS.80. 

Microworld is immc:nsc:! II is twice: as large 
as most adventures. and at lc:ast twin: a.o; 
<:halknging! 

Tape $19.95 Disk $24.95 

Educational Software 
The Playful ProfC980r 

A mathematics tutoring program that 
combines graphic step-by-step tutorials 
with an interesting graphics game. Tutors 
all operations, with integers or fractions. 
One or two players, three difficulty levc:ls. 

The Human Adventure 
A bio logkal adventure: in the human 

bcxly. The: player travels through the car­
diovascular system. learning locations and 
func tions ofbcxlily organs while pursuing 
cancer cells. Grades 4 and up. 

Money Master 
A graphics game which sharpens skills 

in counting money and making <.·hange. 
The correct amount, in a rc:asonable 
numbef of coins. buys objects and pays 
tolls. Some reading required. 

Educational Sofnvatt 

Tapes $14.95 ea. Disks $19.95 ea. 


Educational Package Disk 
All three Med Systems educational 

programs on one disk $34.95 

Med Systems 
P.O . Box 2674 -A 

Chapel Hill . N .C . 27514 

(919) 933-1990 

Deatlunue 
sooo 

labyrinth 

Deathmaze 5000 and Uibyrinth are 3-D 
adventures from the authors who pro· 
duced Asylum. One and two word com­
mands are combined with inc redible 3-D 
graphics to provide adventures beyond 
anything you'vt: c:ver sec:n. 

The goal in Deathmaze is simple. Escape 
from the most maniacal, dt""Vilish, dangerous 
building ever constructed. Alive. 

And Labyrinth? Kill the minotaur. However, 
you must find weapons. treasures, and 
knowlege to do so. There's even a graphic 
vc:nd.ing machine! 

The question isn 't " Will I survive?". The 
question is "Will I be satisfied with non­
graphics adventures again?". 

Tapes $14.95 ea. Disks $19.95"ea. 

l 2
GRBASIC 

by Simon Smith5*1
6 • 

1 

GRABASIC extends Lcvc:I II or DISK 
BASIC IO include an easy to use graphics 
l:ommand set. A single BASIC command 
allows the user to draw a line between any 
two pixels on the screen in hundredths of 
a second! Coordinates can be chained 10 

allow complex figures to be drawn by a 
single BASIC program line in less than a 
sel:ond! 

GRBASIC allows the definition ofshapes. 
Once defined, a shape can be rotated. 
scaled up o r down in size. drawnanywhc:re 
on the screen in less than a second, and 
can even be drawn totallyorpartially' 'off" 
the screen in extended space' And all Vl'ith 
shon. simpk BASIC commands! Even mul ­
tiple shapes are no problem! 

A new program. GRBASIC FUNCTION 
PLOTTER, allows the plo tting of almost 
any funl:tion, including polar coordinate 
based figures, parametic equations, and 
almost any wave fonn. Features include: 
function definition and automatic screen 
scaling, and printing capacity o n Line 
Printer lV. REQUIRES GRBASIO 

GRBASIC Tape $19.95 
GRBASIC NEWDOS Disk $24.95 
GRBASIC TRS-DOS Disk $24.95 
GRBASICFunctiooPlottcrTa~ $14.95 
GRBASIC Function Plotter Disk$19.95 

KnoAOS 
by Simon Smith 

,.......,,...,....-r-"You have just been 

thrown into a dark, 
s tinking pit . . . " 

You are isolated and alone in the maze at 
Knossos, Crete. Somewhere, a minotaur is 
tracking your scent. Can you find the only 
door without becoming a minotaur's meal? 

Knossos is a 3-Dgraphic simulation. Maz.c:s 
are represented by a perspective view, as 
tbougb you arr? actually there. These 
graphicsare not the simple, square graphics 
you have seen before. An entirely new 
representation has been impleme ted 
giving a true cave-like quality. And like all 
Med Systems 3-D graphics, lightening fast 
screen generation is standard. 

Other features include chalk with which 
10 mark the floor for reference points, 
rando mly generated mazes, distance 
counters for exit, and monster graphics. A 
typical game might last 1 5-20 minutes. 
This is the firsi tnlly 3-D arcade game ever 
offered. 

Ta~ $19.95 Disk $24.95 

Satlsfaalon Guaranteed 
If for any reason you a.re not satisfied with 
o ur prcxluc ts. return your o rder within 14 
days for a prompt and c hc:erful refund. 

Ordering Infonnatlon 
Orders arc processed within five working 
days. Orders arc sent first class within the 
U.S.. Canada, and U.S. territories. Overseas 
orders please: include $3.00 for air post. 

Order using coupon below. Please specify 
tape o r disk versions. and Modc:I I or 
Model Ill computer. 

Model I or Modd II~
lllS-80 ~I II t 6K. 

unless •• 
otherwise noted 

................... 

~··············· 

~ 

Item (spedfy upe o r disk) Price 

Shippinit and Handlin!( 

T< 

Same ------ ­
Street------- ­

>TAL 

$1.00 

C1t1·-----State ---Zip 
Computer: 

ooei m O TR'W40 Model I 0 M 

Ma.'ilercard 0 \ 1SA 

MCor\1SA • ---- ­

f.xpir.uion Date --- ­
•••••••••••••••••••••• 

0 Check O 

-··········· 
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News From 
. ), 

,.KITCHEN ·TABLE SOFTWARE, INC. 

by David Busch 

... 
What do you get when you take 

features from both Basic and 
Cvt')I? A new language called Basbol. 
This innovative high-level language, a 
combination of ANSI '74 Cobol and Dart· 
~uth Basic, has been Introduced for the 
11S-SE by Kitchen Table, Inc. 

Regular 80 Microcomputing readers 
will recall that KTI Is the United States' 
largest fictitious supplier of space-age 
computer products, including DROSS· 
DOS 1.1 and the TLS-8E. The latter is a 
new personal computer that is 100 per· 
cent downward compatible with the 
TRS-80 Model I and Ill. 

Basbol was one of six new products 
unveiled recently by Kitchen Table at the 
Portage County (Ohio) Horne Appliance 
Fair. Also making their(J.S. debut were a 
new 5 3/8-lnch disk drive, a double-density 
board and a series of aids designed to 
treat radiation burns stemming from an in· 
itia1 run of poorly-designed color monitors 
for the TLS-8E. 

Biggest hit of the appliance show, at 
which KTI was the only computer repre­
sentative, was the Basbol exhibition. The 
new language is a compiler/interpreter 
that is used in a unique way. Very fast­
running object code Is generated for rapid 
test ing (although debugging is lrnpossi· 
ble) and then converted back for run-time 
oo.eration under the Basbol Interpreter. 

I\Tl spokespersons pointed out that 
this mode eliminates many errors, be­
cause each line of code is interpreted 
every time a program is run as a sort of 

double check. At the same time, the com· 
piler (interpreter) prevents unwanted 
tampering with the code by the program· 
mer at the testing stage. 

A Controversy 

One note of controversy surfacing at 
the display was that Basbol is supplied on 
a protected disk. The original disk can be 
backed up only 10 times. It then becomes 
useless for copying purposes. This will 
probably not cause much distress for the 
legitimate user because each backup disk 
also can be dupllcated 10 times with no 
problem. 

We suspect this flimsy attempt at pro· 
tecting Basbol was a subterfuge on KTl's 
part to make the new software more at­
tractive to program pirates. Much of the 
firm' s influx of working capital stemmed 
from the widespread copying of DROSS­
DOS 1.1. Though KTI sold less than 300 
copies of this DOS over the counter, it has 
reaped more than $3 million in profits 
marketing mandatory Zaps to 111,306 
users nationwide. 

"The original disk 

can be backed up 


only 10 times." 


Our suspicions were confirmed on ex­
amining the documentation provided for 
Basbol. It is printed in blue ink on a dark 
green paper-all but unreadable in origi­
nal form, but eminently legible when pho­
tocopied. 

Other products also attracted a lot of 
attention. KTl's booth was mobbed during 
exhibit hours. The Da-Glo orange TLS-8E 
computers really stood out among the 
drab Harvest Gold refrigerators and home 
freezers in the surrounding booths. 

New Drives 

The product that interested me most 
was the 5 318-inch disk drive now available 

for the TLS-SE. These new drives replace 
the units originally supplied with this com­
puter. Scuttlebutt has it that KTI was ex­
periencing delivery problems with the 
original drives-customers would take 
one look at the units and refuse to accept 
delivery. 

Because KTI has been having trouble 
getting its Sri Lanka factories to adhere to 
strict specifications, the new drives will 
accept either the common 511. -inch mini­
floppy disks or the occasional 5 318-inch 
ones that slip through inspection. The 
KTl-100 units are 96-tracks-per-inch drives 
that can be run either in single or double 
density. Double-density reliability, using 
the new KTI Doubloon PC board, is said to 
be 100 percent that of the TLS·8E in single­
density mode. Company spokesmen have 
promised a remedy for this unfortunate 
situation in the near future. 

The KTl-100 drives may be configured 
as fixed disk drives merely by inserting a 
disk and applying furnace ductwork tape 
over the door to seal the unit shut. Quite a 
clever touch. 

Since the introduction of the TLS·8E, 
TRS-80 owners have written to comment. 
One frequent question is, "So what?" A 
more probing query runs along the lines of 
"How can a TLS-8E benefit me, a proud 
Model Ill owner?" 

So What? 

My standard answer has been as 
fo llows: 

• KTl's marketing of the TLS-8E will put 
a great deal of pressure on Tandy to shape 
up. With three or four hundred thousand 
Radio Shack computers already in the 
field, Tandy has great expectations of 
selling peripherals, programming, fuses, 
etc. to this large customer base. Given 
sufficient provocation, it's conceivable 
that a quarter of a million TRS-80 owners 
might decide to switch to TLS-8Es over­
night. Then where would Tandy be? Back 
selling leather belts, that 's where.! 

•Because most software available for 
the TRS-80 can be used on the TLS-8E, this 
provides a larger customer base for pro· 
grammars, and, correspondingly, more 
software available for the rest of us. In­
stead of 400,000 Tandy customers, a pro­
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grammer has a more attractive market of 
400,367 users when TLS-8E owners are 
lumped in. 

•The TLS-8E provides an attractive 
" second" computer for present TR~ 
owners. Recent upheavals in the interna­
tional money market have given the U.S. 
dollar a stronger position when compared 
to Sri Lankan currency. As a result, KTI 
has been able to drop the price of the TLS­
8E from $1984 for a two-disk 48K system 
down to $179.95. 

Obviously, at that bargain price, many 
TRS-80 Model I or Model Ill owners are go­
ing to want a TLS-SE to carry around to 
users' groups, on camping trips, etc., 
Y•here its rugged hard-wiring will better 
"A ithstand mistreatment. 

" . the remains can be 

rewired to make 


a pretty good 

garage door opener." 


I've heard of many hobbyists who have 
purchased these machines just as "parts" 
computers. Nedd a 1771 chip? Rip it out of 
the TLS-SE. Interested In finding out if the 
Z-79A chip would make a good diode? Use 
one of the two piggybacked Into every KTI 
computer. After you've experimented to 
your heart's content, the remains can be 
rewired to make a pretty good garage door 
opener. 

I gleaned all these tidbits from brief in­
terviews with the reclusive founder of 
Kitchen Table Inc., who prefers to remain 
anonymous. We agreed to abide by Scott 
Nolan Hollerith's wishes and pass along 
these interesting comments to you with­
out any attribution.• 

rnJ~~[IBrnJlliJ~TI 
Ad#18 SOFTWARE 


ULTIMATE SOFTWARE PLAN 
Combine our price protection 

with the availability of full profes­
sional supPort and our automatic 
update service and you have the 
Ultimate Software Plan. 

It's a convenient. uncomplicated. 

We'll match any advertised price 
on any item that we carry. And if 
you find a lower price on what you 
bought within 30 days of buying 
it. just show us the ad and we"ll 
refund the difference. 

It's that simple. 

.:! ..., 
~~ ~~":::,'f"<' ... 

-t!~'f"§!' 
ARTIFICIAL INTEWGENCE 
Medical(PAS-3) ... . .. S849/S40 
Dental (PAS-3) . . . . . S849/S40 
ASYST DESIGN 
Prof Time Accounting.. S549/S40 

"' General Subroutine ...S269/S40 
"' Al>Plicalion Utilities ....143g/S40 

COMP'LETE BUI. IYITEMI 
Creator . . S269/S25 
Reporter. . S 169/S 20 
Both . . . . . . S399/S45 
COMPUTER CONTROL 
Fabs CB-tree). . .. S1 59/S20 
UllraSort II. ... . . .. S 159/$25 
COMPUTER PATHWAYS 
Pearl (level 1) . . . S 99/$25 
Pearl (level 2). . S299/140 

"'Pearl (level 31. ....... 1549/SSO 
DIGITAL RESEARCH 
CP/ M 2.2 
NorthStar .. ........ . S 149/S25 
TRS-80 Model II (P+T)S159/S35 
Micropolis . .S169/S25 
Cromemco .S189/ S25 
PU l-80 . . S459/S35 

"'BT-80. S179/ S30 
Mac 5 85/$ 15 
Sid . . 5 65/51 5 
Z·Sid 5 90/S 15 
Te• 5 90/S15 
DeSPOOi. 5 50/S 10 
D.M.A. 
Ascom .. . . . . . $149/$15 
OMA-DOS. . 1179/$35 
CBS . . . S369/S45 
Formula... 1539/$45 
GRAHAM-DORIAN 
General Ledger . . . . 5 729/$40 
Acct Receivable . . .. $729/$40 
Acct Payable. . . . . . . 5 729/$40 
Job Costing . . . . . . . s729/$40 
Payroll II . . I 729/$40 
Inventory II .. .1729/$40 
Payroll . . . . . 5493/$40 
Inventory . . . . . . . . . . S493/S40 
Cash Register . . . 1493/$40 
Apartment Mgt . . . 1493/$40 
Surveying... .1729/$40 
Medical . . . S 729/$40 
Dental . . . . 5 729/$40 
MICRO-AP 
S-BaS1c . . . . . ..S269/S25 
Selector IV . . . . . . .. . 1469/$35 
MICRO DATA BASE IYITEMI 
HOBS . . . 5269/$35 
MOBS .. ... .. . . . .1795/$40 

"' DRS or ORS or RTL . . . 5269/S tO 
MOBS PKG . I 1295/$60 
MICROPRO 
WordStar . . . . ..... . S31 9/S60 
Customization Notes .. I 89/Sna 
Mail-Merge.. . ... . 1109/$25 
WordStar I Mall-Merge 5419/$85 
DataStar . . . 1249/$60 
WordMaster . . . I 119/$40 
SuperSort I. . . ..... 5199/$40 

"' Spell Siar .... . . . .... 5 175/$40 

ORDERS ONLY- CALL TOLL FREE VI~• MASTERCHARGE 
1-800-854-2003 ext. 823 • Cl!flf. 1-800-522-1500 ext. 823 

Overseas- add I 10 plus additional pastage • Add S2.SO pastage and handling per each item • California 
residents add 6'l. sates tax • Allow 2 weeks on checks. C.O.D. ok • Prices subject to change without no•ice. 
All Items subject lo availability • ®- Mfgs. Trademark. ' 

THE DISCOUNT SOFTWARE GROUP 
6520 Selma Ave. Sui te 309 • Los Angeles. Ca. 90028 • ( 2131 666-7677 

Inti TELEX 499-0032 BVHL Attn : DiscSoft • USA TELEX 1~34 BVHL Attn: D1scSott • ""«O 
TWX 910-321-3597 BVHL Attn: DiscSoft 

logical way to get your software. 

~ (New Items or new prices) 
CP/ M users: specify disk systems and formats. Moat formats available. 

MICROSOFT 
Basic-80 . . . . .. . . .. ... 1289/Sna 
Basic Compiler . . ... . . 1329/Sna 
F0<1ran-80 . . ..... 534g/Sna 
Cobol-80. . . . . . . . . .. 1574/Sna 
M-SOr1 . . . . . . . S 124/Sna 
Macro-80 . . . . ...... I 144/Sna 
Edlt-80..... •.. ..... .I 84/Sna 
MuSimp/ MuMath . .... S224/Sna 
MulisP-80. . . . . . . . . . I 174/$na 
ORGANIC SCWTWARE 

"'TextWriter Ill . . . s 111/$25 
DaleBook II . . 1269/$25 

"'Milestone . . S269/S30 
OSBORNE 
General Ledger .. .. I 59/120 
Acct Rec/ Acct Pay .. I 59/$20 
Payroll w/Cost . . . ... 5 59/S20 
All 3 . . . . . . . . . ... 1 129/HO 
All 3 + CBASIC-2 . . . . $ 199/$75 
PEACHTREE·• 
General Ledger .. . .. .1399/140 
Acct Receivable . .1399/$40 
Acct Payable . . . . . S399/S40 
Payroll. . ...1399/$40 
Inventory ... .$399/$40 
Surveyor . . .S399/S40 
Property Mgl .. .1799/140 
CPA Client Write-up .1799/$40 

"' PS Version . .. . .Add 1 129 
SOFTWARE WORKS 
Adapt (COOS to CP/ M). 5 69/Sna 
Rattor . I 86/Sna 
SOHO GROUP 
MatchMaker . . I 97 /S20 
WorkSheet . ... . 51 77/120 

STRUCTURED SYSTEMS 
GL or AR or AP or Pay . . 1599/$40 
Inventory Control 5599/$40 
Analyst. ..S 199/$25 
Letteright. .. .. .......I 171/125 
OSort ..... .......I 89/$20 

SUl"ERSOf'T 
01agnos1ic I. . . . . . . . I 49/$20 
Diagnostic II. . . . . . I 84/S20 
Disk Doctor . . . . . . . . . I 84/$20 

"'Forth (8080 or Z80) ....s14gfS30 
Fortran .. . . . . . . . . . . 1219/$30 
Fortran w/ Rattor . . . ... 5289/$35 
Other . . less 1 O'l. 
TC& 
GL or AR or AP or Pay .S 79/$25 
All 4 . . . . . 5269/$99 
UNICORN 

"'Mince .. . ...........S 149/$25 
"' Scribble . . 1149/$25 
"'Both . . ... 1249/$50 

WHITESMITHS 
..C.. Comp'iler . ..... . . . S600/S30 
Pascal ( incl ..C..l .... . .. 1850/145 

""DATABASE" 
FMS-80..... .$849/145 
dBASE 11. •. ....S629/S50 
Condor II.. ...1899/$50 
Access/ 60.... . . ...$749/S50 

..PASCAL.. 
Pucal/MT + .. ........ 14211/$30 

Pascal/Z . . . . . . . . . . S349/S30 

,,, Pascal/UCSD • .O..... 14211/$50 
"'Pascat/ M ........1 189/$20 


..WOflO l'flOCEISING" 
"'WordSearch .. ........ I 179/SSO 

SoenGuard . . .. . ....S2211/S25 
VTS/80 . .. ·..........1259/$65 
Magic Wand.... 1289/$45 
Soell B inder . . . 134g/S4 5 
··oTHER GOODIES" 
The Last One . .. . . 1549/S95 
Sue>e<Calc . . . . . . . . S269/SSO 

ii's~'M- : : . . . ·m~m~ 
"BSTMS .. . .......S149/S15 

Tiny ·c-. . . . . . ..... I 89/$5(' 
Tiny ·c- Compiler .. 12211/$50 
CBASIC-2 . ......... .I 98/$20 
Nevada Cobol... . . S 129/$25 

"' MicroStat........... . S224/S25 
Vedit. . . . . . . . . . . . . .. I 105/S1£ 
MiniModel. . . .. .. .... 1449/$50 
StatPak ... . .... .... .1449/$40 
M icro B+ . . . . 1229/S:I() 
Raid . . . . . . . . . . ..... S224J.S35 
String/80...... ......I 8"41'20 
String/80 (source) .....1279/Sna 

"' tSIS 11. ... .. .• • •••.• .1 11111/SSO 
"' Plan 80 . . . . . . . . . ... . S269/130 

APPLE II 

INFO UNLIMITED 
Eas:;Wriler . . . ... .. .. 1224 
Datadex . .. . .. ... .. • 349 
Other . . . . . lesa 15'l. 
MICIWIOFT 
Softcard (Z-80 CP/ M) ..S259 
Fortran . . . . . . . ...s179 
Cobol. .... . ......$499 
MICROl'flO 
Word star . . . . . . . I 269 
MailMerge .... ......s 99 
Wordatar /Mail Merge .. 1349 
SuperSort I. s 159 
PERIONALIOFTWARE 
Visicalc 3.3 .. . ...s159 
CCA Data Mgr ........I 8'4 
DeSktap/Plan II. ..... . 5 159 
Visilerm . . . ..... .. I 129 
Visidex .... . ......... I 159 
Visiplot. ... . . . . . . . . . I 149 
Visilrend/Vosiplot ... . . 1229 
Zork.... . . . . ....s 34 
PEACHTftEE' 
General Ledger ... . 1224/$40 
Acct Receivable . . ..1224/$40 
Acct Payable . .. . . . $224/$40 
Payroll . . .$224/$40 
Inventory. . . . . . .$224/$40 
""OTHER GOODIES.. 
dBASE II. . . . . . . . . . S329/S50 

" vu U R 
(usewNisicalc) . . . I 79 

SuPer-Texl 11. •..••..$1 27 
Data F act0ry . . . . . . . S 134 
DB Master . ..........1184 
Charles Mann ........ leSs 1 S'l, 
STC . . . . . . . . . . . . . . . . leSs 1 S'l. 
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THE EXCLUSIVE ORACLE 

by Dennis Kltsz 

"/ have yet to see you name programs 
that are no good. You are culpable in not disseminating 

this information. Must we continue to get ripped off?" 

a. I recently wrote a Basic program with machine language 
Interfaced within It. I found It was faster to save the Basic part 
of the program together with the machine language routines by 
using T·Bug, than to load them separately or to POKE them In. 
The program works perfectly when saved this way except tor 
one thing: In order to list the program, It la necessary to type 
Clear and hit enter before typing LIST. If you don't the computer 
will List the first line and stop. If you run the program and then 
Uat It , It works fine. 

My questions: Why Is It necessary t0;type Clear, can you get 
around It , and why la It necessary to type ?MEM after returning 
from some machine-language programs? I know that this 
eliminates errors that occur If you don't , but what causes these 
errors In the first place? Alao, la there any way to get a Basic 
program to run from a machine language Introduction? I have a 
program written, but the Introduction Is In machine language. 
Is It poaalble for the machine language routine to start the Basic 
program running when the Introduction is finished? 

Nathan W. Harrington 
Nelson, Nebraska 

~ Welcome to Software Interlacing 101: Getting In and out 
of Buie with no help from Fort Worth. Your f irst question 
brings up an Interesting topic. The Clear subroutine la used 
quite often by Basic-after executing Clear, of course, but also 
after New, CLOAD, and Run. Its purpose la not only to clear out 
all variables (actually this Is a consequence of the routine, not 
Its main objective), but also to reset properly all the line 
pointers In the Basic listing. What are line pointers? Basic 
picks Its way through a program listing In two ways-by know· 
Ing a line's number (stored In binary) and also by knowing 
ahead of time the memory address of the next response line In 
the program. Thia memory address la Its " pointer". 

The Clear routine automatically sweeps through the entire 
Basic program, adjusting line pointers according to where It 
finds the ends of lines. Depending on the condition of the Basic 
program when you first saved It to tape using T·Bug, your 
subsequent load attempts may actually be putting It In an area 
different from the one you expect. Hence, there la an Incorrect 
or truncated list. In your case, t he line pointer that should be 
locating the second line of the program Is Instead pointing 
back to the fl rat llne. Since Run also uses the Clear routine first, 
that explalna why the program Is automatlcally corrected by 
running It. The address of t he Clear subroutine, If you wish to 
use It before returning to Buie, Is 1E7A hex. 

The reason you have to type ?MEM (or something slmllar) 
when returning to Basic from some machine language pro­
grams la because many programmers took Radio Shack at their 
word. In the orlglnal Editor/Assembler manual which so many 
programmers used, return to Basic was listed as address 1A19 
hex. However, that address wor1ta only under certain condl· 
tlons; registers have to be loaded and the stack pointer set up 

for re-entry without an ?OM Error message being printed upon 
entering the first Basic command. A better Basic re-entry point 
Is 06CC hex, which avoids both the ?OM Error message and 
rebooting a disk system. 

Flnally, there Is Indeed a way to get a machine language 
routine to start your Basic program automatically. Here's the 
order: register HL Is loaded with 41 E7, just before the beginning 
of the keyboard Input area. Memory location 41 ES la fllled with 
Run token SE, and location 41 E9 ls fll led with llne terminator 00. 
Next jump to the master command execut ion rout ine, 105A. 
This Is how It looks In assembly language: 

LO HL.• 1E8H ; Get tine bullet location 
LO (HL),8EH ; Place RUN command token 
INC HL ; Move to next bullet place 
LO (Hl),00 ; CIOae out the tine buffer 
DEC HL ; Move back In the buMer ... 
DEC HL ; ...to before the beginning 
JP 105AH ; And boW to master executor. 

a. I've got a Model I Level II 18K machine with a problem. The 
computer runs fine until I run this program: 

10 READ A,B,C 
20 PRINT A,B,C 
30 GOTO 10 
<IO DATA 1,2,3.• ,5,6,7,8,9 

When I run this program I get: 

2 3 
2 3 
2 3 

etc. 

I've ellmlnated the Z80 and eight 16K chips by replacing 
them. I've had this computer since 1978 and I've Installed a 
lowercase modification In it. I own T-Bug and TLDLS but I haven't 
figured out how to use them yet. How can I f igure out which chip 
Is bad? 

SSgt Terry L. Kuns 
APO New York 

A. The bad ch ip Is your Level II ROM. However, don't replace 
It as the electronics aren't bad. There's a bug In the first version 
of Basic. It's too bad you paid for a new Z80 and 18K memory to 
find that out. Here's the solutlon. Whenever you are using any 
program that does tape 1/0 or performs Read/Data comblna· 
lions, be sure th is line appears somewhere at the start: POKE 
16553,255. 
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Q . I appreciated your January column about the programs 
you have found to be useful. But, I have yet to see you come out 
and speclflcally name programs that are no good. Surely In 
finding the good stuff, you have found a lot of junk. I feel you are 
culpable In not disseminating this Information, especially 
when you have written about the stuff that Is good. If the 
authors, such as yourself, who have an audience don't tell us, 
then must we continue to take a chance and continue to get 
ripped off? 

Larry Morgan 
College Place, Washington 

A. This column might seem an unusual place to answer 
Larry's letter, but I've received a lot of mall from TR5-80 users 
who feel they have been burned. Besides, bad software 
qualifies as a TRS-80 problem (see the answer to SSgt Kuns's 
letter above). Okay, there are enormous numbers of programs 
which I believe qualify as Junk-someare given away, some are 
sold for outrageous prices, and some appear right In the pages 
of this magazine. Were I to name them, however, I would be 
overwhelmed with mall from people for whom such programs 
serve a valuable purpose. On the other hand, even the best of 
programs aren't good enough for those born of IBM. 

Okay, cop-out, you say. But really, what Is a good program? 
Perhaps the thousands of meticulously crafted games of video 
violence which are published and sold? Not for my taste; It 
seems Kllngons are only what you want to call them. How 
about compliers and other software with the name Fortran? As 
far as I'm concerned, keep 'em. I use Fortran as much as I use 
my years of high school Latin. And If I ever see another unlver· 
sal calendar, hex-decimal converter, Basic word processor, 
telephone dialer, checkbook minder, or alien Invader game-I'll 
scream. 

But does that mean I should pan one of these programs and 
damage both the author's credibility and pocketbook? You 
don't know me or any reviewer by more than what we write, and 
that's hardly a keyhole Into our likes and dislikes, our 
capabilities and shortcomings. The best helping hand I can 
give Is to tell you what I feel Is good. Besides, If 1believe It's 
awful, I'm probably not going to use It long enough to tell you 
why. 

(For a complete fist of software that 1 hate, please send a self· 
addressed, stamped envelope, together with $5,000, to. .. . ) 

a. I hate to bother you again. I have had a video bug In my '80 
for as long as I've had the computer (D board, bought used a 
year ago). When I have much of the screen whited out, the 
border around the portion of the screen that Is not whited out 
warps, as In the sketches In Fig. 1. 

Fig. 1 Warped Screen 

When the entire screen Is whited out, It has nice square 
edges, but when a black rectangle appears Inside, the white 

outside the border warps. It Interferes with a Breakthrough 
game I Just purchased. 

Men Del Coo,,., 
New York City ' 

A. The problem Is Inherent In the video monitor, which Is lit· 
tie more than a stripped television with repackaging (there are 
dial holes under that TR5-80 Insignia) and a little electronic 
tweaking. Different generations of monitors were of different 
quality. Open up the monitor (with It unplugged, of course!) and 
look Inside for the vertical circuit board or boards. If you have a 
single vertically mounted board, f ind resistor R????. Piggy 
back on It a 3,300-ohm, f ive-percent resistor (orange-orange­
red·gold). You're all set. If you've got two vertical boards, or you 
want an even better fix, Archbold Electronics (10708 Segovia 
Way, Rancho Cordova, CA 95670) has an excellent video perk· 
up board for about-$11, with full Instructions. 

By the way, Men Del's balky power supply (August) turnfd 
out to be caused by a corroded screw clamping the power tran· 
islstor against the circuit board, causing the voltage to go off In· 
termlttently. Emery paper and a hefty screwdriver cured the' 
problem completely. 

Q . Just what Is the purpose of the terminating resistors in 
TR5-80 disk drive 21 ·11607 I have two Radio Shack drives and a 
four-place Radio Shack cable. I'm planning to get an additional 
non-Radio Shack 40-track drive. All the ads claim that their 
drives are compatible with the TRS-80, but when asked where 
the drive Is placed relative to the Radio Shack drives, the adver· 
tlsers avoid the question. Can you use the same Radio Shack 
cable for the non-Shack drives? If I wanted to send my Radio 
Shack drives In for repair, could I use the non-Shack drive 
alone? If I use all three together, where do 1put the non-Sheck 
drive? Do I have to advise the s~ller of the non-Shack drive that I 
Intend to use It with Radio Shack devices? 

Lawrence E. Pyle~ 
No Return Address 

A. The hardware aspects of combining 35 and 40-track 
drives are not complicated, but let me first explain the purpose 
of those mysterious terminating resistors. Digital electronlc 
circuits come In various families to suit electronic and en­
vironmental needs. When long signal lines are Involved, It Is 
often wise to use circuits which are activated at the far end of 
the signal path. It Is that kind of " open collector" circuit (see 
August Applications for a fuller explanation) which Is used to 
activate the disk drives. In order for this circuit to respond, 
however, the open path must be closed. the termination 
resistors perform that funct ion. One set Is enough as too many 
can be damaging. 

If you have a Radio Shack disk drive cable, the drive deflnl· 
tlons (0, 1, 2 and 3) are built Into It. Other drives will work fine 
with that cable, but be sure to explain carefully to your vendor 
that you are purchasing a third drive (called drive 2) and wish It 
shipped without terminating resistors and with the select 
jumper properly wired. If you've settled on a good retailer, you 
will have no problem with this. 

If you have to switch drive posit ions, you might want to 
follow another course. Your most flexible drive should be In 
position 0, because this drive should be able to read all 40 
tracks on the disk. It gets more work to do than the rest In 
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. checking directories, reading, saving, formatting, and such. 
It gets tricky now. If you are using TRSDOS, you have essen­

tially a 35-track DOS which will Ignore the extra tracks on your 
ew drive. NEWDOS was one of the first to handle 40-track 

drives, and virtually all new disk operating systems can do that 
and more (LOOS claims It can mlx'n'match). First, decide If you 
wish to access those additional five tracks; If so, check 80 
Microcomputing's recent DOS Issue and consider an operating 
system other than TRSOOS. When you have obtained It, check 
to make sure your Radio Shack drives are 35-track drives. Many 
were specified as 35-track units to maintain compatibility, but 

.· are actually 40-track devices. 

· If you have only 35-track Radio Shack drives, then I would 


:· _.·suggest your new 40-track drive be wired for position 0, with the 
' terminating resistors Installed, and that you move the 35-track 

'" Shack drives to positions 1 and 2. Remove the terminating 
resistor package from the Radio Shack drive by unscrewing the 

~ cover and finding the socketed, integrated circuit-like package 
: (usually colored blue and sometimes marked 1E) and pulling It 

out. 
You may also have to rewire the drlve-l1;9lect jumper (position 

1F), though this is unlikely. If ttie DIP shunt Is Intact, leave It 
that way and depend on the Radio Shack cable to make the 

· drive selection. If some shunt bars are broken, then you will 
have to reconnect the ones you need, and break the others. Pin 
1 connected to pin 14 selects drive O; pins 2 and 13 select drive 
1; pins 3 and 12 select drive 2; and pins 4 and 11 select drive 3. 
Your TRSOOS manual has all the circuit details. 

Updatff 

Many readers have asked how Z80 mode zero and mode two 
interrupts could be used wit the TR&aO. I thought about the 
problem and came up with a typically mundane solution lnvolv· 
Ing piggybacking an integrated circuit and running a wire or 
two. Everett B. Ogden of Delmar, New York, had a better Idea: 

There are at least two easy ways to use these Interrupt modes, one of 
which requires no Internal mo<lilicatlona. 

The internal mode is cleaner. II you nll\ler intend to ute the Test Input, cut 
it loose from Z53 pin 4 and connect the INTAK output to that pin. 

Those who don"t want to attack their keyboatda can tie INTAK to Test on 
the edge connector. At first glance this would -m to generate a bus r• 
quest, which has priority over Interrupts. Studying the zao timing diagrams 
will show that thla doesn1 happen. The Z80 samples the bus request Input 
only at the start of the last T·state of any M cycle (T4 for an Ml cycle). INT AK, 
the combination of Ml of IORQ, llfldl at the start of T3, ao the Z80 doea not 
see It on the BUSRQ llna. The -1'pert la that the Teat Input alao trl-atatea 
the address lines, In, Out, RO, WR. RAS, CAS and MUX. The INTAK pulse Is 
short enough that refreshing Isn' t a problem, and II the In, Out. RD and WR 
lines are pulled high, It doesn·t matter whit happens to the ad<lreaa llnea. 
Realstora could be used, but trJ.state buffers are bettar. 

Special thanks to Mr. Ogden for a remarkable piece of In· 
sight. 

Readers please note that Radio Stiack has discontinued the 
National Semiconductor data books. I highly recommend these 
references (especially the TTL and memory books), which are 
available from National Semiconductor (2900 Semiconductor 
Drive, Santa Clara, CA 95051), Oigl-Key Corporation (Hiway 32 
South, Thief River Falls, MN 56701), and other distributors. • 

Desperate? Send your questions on Model I, Lev.C II, TASIOe 
to: Dennis Bathory Kltsz, Roxbury, Vermont OSee1 

, m 
 FALL~ 

A11CROCOW\JER 
TEONCl.OGY SALE_"- NCORPORATID 

ONLY 

• Mod Ill Internal disk drive kit: 
A new lowcosr internal d isl~ l~ i r is available toexpand 
your stOf'oge copobiliry. With this l~ i r now. you moy 
expand your 16K TRS80o. Mod Ill compurer up to 
four MTI 40 trod~ dis!~ drives. giving you 175.000 
bytes of storage per drive for a total of 700K bytes. 

TRS-80® MOD I 
TANDON DISK DRIVE 
comes complete wirh 
power supply, chassis. 

ihe kir includes one 40 rrocl~ disl~ drive. controlle r. 
16K memory, power supply, cables. mounring hard · 
wore and insrollorion documenrotion. 
40 track Dual head 40 track 
Drive #1 Drive #1 5779 
Drive #2 Drive #J 5389 

80 track Dual head 80 track 

Drive #1 5789 Drive #1 5929 
Drive #2 399 Drive #2 5569 
• 4MHz Mod Ill Speedup enchancement 
Doubles the processing speed of the Mod 
Ill systems. 

With computer purchase: 

Retrofit . 
SOFTWARE SALE 

Integrated Dusiness Package 
Disk & System Diagnostic Mod Ill 
Memory Kit ( 16K) 
Disk Head Cleaner Mod 111 
Diskettes Verbatim ( 10) hard ring 5'" ss 

• TRS-80® Model Ill DOS 
and Manual 

.... 2a 

MICROCOMPUTER 

TECHNOLOGY INC. 

.3.304 W . MACARTHUR. 


US. PRICESSANTAANA. CA 92704 ·==F 0 D SANTA ANA 
• (714) 979-9923. CALIFOr\NIA 
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IP YOU CAR BICOGHlll 

YALUI~YOU CAR IAYI: 


M.T.I. 
MOD Ill 
PLUS 
Now You Can 
Save ~500 over 
comparable models. 

• We hove roken me i:xnlC 16K .Model Ill expanded The 

memoiy ro 48K ond odded our Mll Double Deru1ry 
 "SAVE ~:ioo ovm
Dual Disk Dnve sy..rem Our sy..rem 15 fully componble MOOEl5 WJTH CONPS1998w 1rh r.od10 Shocl~ DOS Ol"ld penpherols 

MOD Ill/EXPANDED 
Some er. obove bur h~ double sroroge copociry 
C708 sroroge> Your cho1Ce o f 2 duol headed 40 
rr~ dnve or 2 51ngle headed 80 rrock disk d1ives 

s2499 

MOD 111/280 


Our lorgesr MOO Ill opprox1morely 1 5 mega byTes 
of sroroge u r1hzes 2 duol heoded 80 rr~ double 
der61ry dt51• dove Compl~e wirh monuob ond 
profes51()()QI operor1ng ¥rem M1crosysrems 005 
plus JJ 

s2799 


SPECIFICATIONS 

MICROCOMPUTER 
TECHNOLOGY INC. 

JJ04 W . i'MCMTHUR. 
SANTA ANA CA 92704 
• (71 4) 979-9Q2J • 

I
7 

VIS( 

1 

I f.11 
~--- ~ 

U5 Pll.JCE5 
r 0 Cl SANTA ANA 
CAUFrnNIA 

DEALm INQUf\JE5 INVITED 

MTI MOD Il l SALES. 

PAATS & SERVICE CENTERS 

-INDEPENDENTS DEALERS 


SAN JO~ CA 408 Q4o 205 
SANTA CNJZ CA . . . . . 408 427-08.JO 
lANCASTU\ CA . . . . . . . . . 805 Q42 5747 
-1CXMUE CA ..... . . . . 7l4 J 56·5185 
OXNAJlD CA . . . . . . 805 466 58J7 
!>AN DfEGO CA. . . • . . 71 4 275424J 
TLW'E Al . . tlJ2 8JQ 0540 
PHOENIX Al . . . . . . . olJ2 244 Q7JQ 
T\.JC50N Al " .. " . . . .. 602 J2;}QJQ1 
SIEMA VISTA. N. . . . . . . . . 002 456 247Q 
DENVEI\ CO JOJ ~0-0777 
CHEYENNE WY . J07 oJ2 Q1J2 
T[XA5 . . . . . . • . 21 4 247-667Q 
N (, S DAKOTA .... . • . 701 SQ4 5074 
M'D\ll'EST . . . . . . . . . . . 018 .345·5068 
JOPLIN MO . . . .. . 417 76 1 1746 
Cl.£VUAND OH . • . . 21 o 77Q-6040 
...wME OH 41Q 8QJ·4288 
GEORGIA . . . . . . . . . . 404 44Q-6Q82 
flOJ\JDA ... . ...... .. .... J05 Q60·91Q1 
Tl\OY NY ......... 51627J84 11 
Gl\OTON CT . . . . . 20J 445-51"6 

()V[~ 

fllP Of 50UTH AffiJCA . . . 021 ·4~· 1047 
AUSTl\ALIA . . .. . . . OJ 677-6Q40 
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,.NEW PRODUCTS 

Edited by Janet Fiderio 

Little Big Lisp 

Little Big Lisp, for the Model I, is avall­
able from the Department of Computer 
and Information Sciences at the Univer­
sity of Oregon. 

Lisp includes the Lisp interpreter, a 
Lisp compiler, a trace package for moni­
toring the execution of programs, a Lisp 
structure editor, the RLISP programming 
language which provides a high level lan­
guage interface to Lisp whlcq resembles 
Algol and Pascal, and some sample pro­
grams In Lisp and RLISP. 

The system requires a minimum of 32K 
and is available on a 5 114-inch disk com­
plete with documentation for $30. Com­
plete source listings are available on mag­
netic tape for $100. For mor8'information 
contact Jed Marti, Oepartme('lt of Com­
puter and Information Science, University 
of Oregon, Eugene, OR 97403. 
Reader Service .... 167 

Color RAM/ 
EPROM Cartridge 

The CMEMORY plug-in cartridge for the 
Color Computer can supply the user with 
up to SK of continuous memory which can 
be divided into any combination of 2K 
blocks of RAM Memory and/or 2176 
EPROMS. This product allows you to save 
frequently used utilities or games In easy­
to-use cartridges. 

CMEMORY uses the unused address 
space SCOOO to SEOOO, normally used for 
plug-In game cartridges. By adding a 
jumper, the computer can be set to auto­
matically execute a program In EPROM 
whenever the Reset button is hit. 

The CMEMORY cartridge sells without 
any memory for $24.95. 2K RAM chips are 
available for $19.95 each, 2K 2716 
EPROMs for $14, or you can use your own 
memory. Available from Micro-Labs, Inc., 
902 Pinecrest, Richardson, TX 75080, (214) 
235-0915. 
Reader Service ,...338 

S.A.T. Preparation Serles 

Krell Software has expanded its Col­
lege Board S.A.T. Preparation Series from 
five to 25 programs. It now includes sec­
tions on word relationships, vocabulary, 
sentence completion, reading compre­
hension and mathematics. 

The programs are based on past exami­
nations and present material of the same 
level of difficulty and in the same form as 
used in the S.A.T.s. 

These programs are available for the 
TRS-80 for $299.95, from Krell Software, 21 
Millbrook Dr., Stony Brook, NY 11790, (516) 
751-5139. 
Reader Service ,...331 

Color Computer Game 

Packet Man, a popular arcade game, is 
now available for the TRS-80 Color Com­
puter. 

Written in machine code, this game pro­
vides the graphics of the Color Computer 
with the speed of machine code. 

The cost of the program is $24.95. A 
Level II 16K machine is required. Inquiries 
should be sent to American Business 
Computers, 118 South Mill St., Pryor, OK 
74361 , (918) 82~. 
Reader Service ,...333 

The CMEMORY Cartridge 

Programs for Beginners 

Programs for Beginners on the TRS-80 
is written for the computer novice. Written 
by Fred Blechman and published by the 
Hayden Book Company, the book pro­
vides instruction through 21 programs 
that run on a Model I and Model Ill TRS-80. 

Programs Include topics concerning 
business, bookkeeping, calculating loan 
interest, mortgage payments, investment 
evaluation, and others. The four appen­
dices include a video display worksheet, 
cassette-loading time charts for Level I 
and II, and a complete description, sche­
matic and parts list for an audio/visual 
control box. 

This 150 page book costs $8.95 from 
Hayden Publishing Co., Inc., 50 Essex St., 
Rochelle Park, NJ 07662, (201) 843-0550. 
Reader Service ,....152 

D·CAT from Novatlon 

The 0-CAT from Novation is a directly 
coupled modem that is FCC approved for 
handset jack connection with any modu­
lar phone. It operates with either single or 
multi-line phones without the need for 
adapters. 

D-CAT transmits data over telephone 
networks allowing one computer or termi­
nal to talk to another. The direct connect 
feature eliminates distortion and lost­
data problems. 

It is available for $199 from Novation, 
18664 Oxnard St., Tarzana, CA, 91356, 
(213) 996-5060. 
Reader Service ,....349 

Lazy Writer 

Lazy Writer, a word processing system, 
is available in a new Model Ill version and 
an enhanced Model I version 1.8. 

The program is capable of reverse 
(hanging) indents, superscripts and sub­
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scripts, offsetting text to the right, precise 
printing from cursor position, and printing 
chained files. 

Lazy Writer also provides a communlca· 
lions program that works with a modem. 
The Model Ill version has an enhanced 
commun ications package, al low ing 
stored characters to be sent with a single 
key stroke for log-ons, provides a "local" 
echo, and will receive a fu ll eight bytes. 

Lazy Writer is priced at $125 for the 
Model I and $175 for the Model Ill. It is dis­
tributed by Soft Sector Marketing, 6250 
Mlddlebelt Ad., Garden City, Ml 48135, 
(313) 425-4025. 
Reader Service ..-336 

QSO Log for 
Ham Radio Operators 

QSO Log, from Manhattan Sottware is 
directed at amateur rad io operators. 

When a call sign Is heard on the air the 
operator using QSO Log enters the sign 
Into the computer. QSO Log will list call, 
name, QTH, date, t ime, band, and notes 
on conversation and on the contact's 
equipment. 

The program dumps to tape, loads to 
tape, and allows on·screen review of all 
QSO records. It also allows updating, edit· 
Ing and deletion of entries and printout. 

The cassette version (16K or 32K) will 
run on the Model I or Il l and Is priced at 
$14.95. For additional Information contact 
Manhattan Software, P.O. Box 1063, 
Woodland Hills, CA 91365, (213) 704-8495. 
Reader Service ..-339 

Agricultural Software 

Two new programs available from Agrl· 
cultural Software Consultants, require a 
Model I or Model Ill with one disk drive, 
32K memory and an 8().column printer. 

The first program, FEEDDAT A, is de­
signed for feed mills and nutritionists. It 
stores and retrieves feed data on disk and 
calculates the composit ion and nutrition· 
al value of any combination of these 
feeds. FEEDDATA is priced at $60. 

MIXIT·2 Is designed for feed mil ls, feed 
lots, dairymen, and poultrymen to deter· 
mine the "least cost" for any feed mix and 
more. MIXIT·2 is priced at $200. 

For more information on these two pro­
grams, contact Agriculture Software Con· 
sultants Inc., 1706 Santa Fe, Kingsville, TX 
76363, (512) 595-1937. 
Reader Service ..-348 

Magnetic Media Preservers 

Shield your Magnetic Media 

Durable metal cases which protect 
magnetic media from magnetic fields that 
cause degradation and erasure are now 
available. 

These metal cases are magnetic media 
preservers designed for carrying or stor· 
ing. Models include cases for the 5 114 inch 
and 8 inch flexible disks. A cassette tape 
preserver is also available. 

For more in format ion contact the Mag· 
netlc Shield Division of Perfect ion Mica 
Company, 740 N. Thomas Dr., Benville, IL 
60106, (910) 766-7800. 
Reader Service ..-341 

The Boss 

The Boss is an accounting software 
package which has Integrated all ac­
count ing functions into one program. This 
software offers capabilities such as com· 
prehenslve financial ratio analysis, loan 
payment calculations, amortization sche­
dules, depreciat ion schedules and state­
ment of changes in financial position. 

It has combined accounts payable, ac· 
counts receivable and general ledger so 
they can be accessed at any time during 
the program run. The Boss runs under 
CP/M. 

For more information on this account· 
Ing management tool, contact Lifeboat 
Associates, 1651 Third Ave., NY, NY 
10028, (212) 860-0300. The Boss Is priced 
at $2,495. 
Reader Service ..-350 

Exam 
Preparation Programs 

A S8fies of Competency Exam Prepara­
tion Programs are available from Krell Soft· 
ware. 

These programs consist of simulated ex· 
am modules, a diagnostic package, and a 
complete set of instructional programs. 
They are designed to teach concepts and 
operations, provide drill and practice, and 
to assess achievement levels. The series 
provides a curriculum encom passing 
mathematical, reading and writing lnstruc· 
tlon. 

The CEPS are available in two software 
formats: the National Proficiency Serles, 
and the NY State Regents Competency 
Test Preparation Series. Both are priced at 
$1,299. For more Information contact Krell 
Software, 21 Millbrook Dr., Stony Brook, NY 
11790, (516) 751-5139. 
Reader Service ..-332 

Snapp II Extended Basic 

Snapp II Extended Basic Is written in 
machine language to increase execut ion 
speed. Extensions are fully integrated in!o 
Model II Basic and requ ire no user 
memory or disk space. 

Snapp II Includes a cross-reference 
abil ity, the ability to display and print pro­
gram variables, a program line renumber· 
Ing ability, a cross reference facility for 
key words or character strings, and the 
ability to compress a program to the atf 
solute minimum. 

It is available for the Model II for $200 
and the Model Ill for $125, from Snapp. 
ware Inc., 3719 Mantell , Cincinnati, OH 
45236, (800) 543-4628. 
Reader Service ..-185 

The Boss 
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NIW PRODUCTS 


The Anadex Dual Mode WP-61)()() 

The Anadex Dual 
...Mode WP-6000 Printer 

The \fv 1>~ dot-matrix serial printer 
from Anadex provides high speed opera· 
tion and is capable of 150 characters per 
second In the letter-quallty mode and up 
to 500 cps In the data processing mode. 

This printer features an 18-needle, dot· 
matrix print head consisting of two ver­
tical rows of nine needles slightly offset 
from each other In the vertical dimension. 
Graphics capability Is also provided. The 
WP~ can print a variety of foreign 
fonts and features bl-dlrectlonal, loglc­
seeklng operation, standard Interfaces of 
RS-232, current loop or parallel (Centron­
lcs), and friction feed with an optional ad· 
Justable tractor feed. 

The WP«>OO costs under S1,800 and is 
available from Anadex, Inc., 9825 DeSoto 
Ave., Chatsworth, CA 91331. 
Reader Service ,...345 

TurboDOS 

TurboDOS is a new disk operating sys­
tem for the Model 11, compatible with Dlgi· 
tal Research"s CP/M, version 2.x. • 

TurboDOS features file management 
facilities, a sophisticated buffer manager, 
a reentrant file manager, automatic print 
spooling. a command language interpre­
ter, and a command file processor. Other 
capabilities include an extensive set of 
utility programs, system date and time 
functions, standard communications 
channel interface, and more. 

A special Introductory price of $195 for 
the spooling version is being offered from 
Data-RX, Inc., 686 Lighthouse Ave., 
Montery, CA 93940, (408) 375-2775. 
Reader Service ,...342 

Malling List System 

Precision Prototypes has announced 
an Improved TRS«l (Model I or Ill) malling 
list system to use with large lists. Fea­
tures Include maintenance of all disks in 
continuous alphabetic or zip order, high 
speed sort and disk retrieval, and up to 
4640 (for Model Ill) addresses on-line. Two 
80-track drives are required. 

The system is specially geared to use 
advertising statistics In selecting and 
purging names for print outs. 

Hardware requirements are 32K, two 
disk drives, and a printer. The system is 
available for $69.95 from Precision Proto­
types, 410 E. Roca, Refugio, TX 78377. A 
documentation manual Is available separ­
ately for $3.95. 
Reader Service ,...344 

Card Reader lnterface 

Chatsworth Data Corporation has de­
veloped a special Interface to the TRs-80 
Model Ill for Its MR 500 and OMA 500 card 
readers. The Interface plugs Into the 110 
bus jack of the Model Ill. 

A software driver and Interface that 
enables the user to Input data Is supplied 
with their reader. The MR 500 reader utll· 
lzes an electric current technique for 
reading soft pencil marks; the OMR 500 Is 
an opticle reader. 

Educational applicat ions for the TRs-80 
Include grading tests, attendance and 
grade reporting, and teaching program· 
ming. Business appllcatlons for the read· 
er Include Inventory, labor distribution 
and time card recording. 

For more information on this product 
contact Chatsworth Data Corporation, 
20710 Lassen St., Chatsworth, CA 91311 . 
Reader Service .... 164 

.­

The Chatsworth Card Reader Interface 

The Ramlok Memory Protection System 

Memory Protection System 

Ramlok is a computer equipment pro­
tection system that condit ions supply line 
voltage and supplies a safe operating en­
vironment for electronic equipment, espe· 
cially computer memory circuits. 

Ramlok filters line voltage with a dual T 
section RFI filter. It ensures correct volt· 
age limits and provides proper fil tering to 
suppress RFI line noise and an uninter­
ruptable power supply capability. The us­
er provides the battery/Inverter, Ramlok 
provides regulation control, filtering, bat· 
tery charger, failure Indication and multi· 
pie circuit and the power distribution 
panel for equipment connection. 

It Is sold for $495, from Ladco Develop­
ment Co., Inc., P.O. Box 464, Olean, NY 
14760, (716) 372-0168. 
Reader Service .... 160 

The RAM 
Communication Area 

The RAM Communication Area is a 
booklet which Is intended for the TRS-80 
computer owner. 

It is a concise description of the Level II 
memory locations from 18384-17128 (4000­
42E8). The booklet also contains an art ic le 
dealing with number conversions. 

RCA is priced at $4.50 and Is avai lable 
from ABS Suppliers, P.O. Box 8297, Ann 
Arbor, Ml 48107, (313) 971-1404. 
Reader Service ....335 

Loan 
Amortization Schedule 

This program allows the user to print a 
schedule of loan repayments along with 
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monthly and yearly prlnclpal and Interest 
data. One of the options automatically ad­
justs the pay date away from weekends 
and holidays. A built-In calendar ensures 
accuracy to the year 2099. 

The program Is available for $19.95 on 
tape for the TRS-80 Models I, II, and Ill. 
Contact Precision Prototypes, 410 E. 
Roca. Refugio, TX 78377. 
Reader Service ..,347 

Color Computer Newsletter 

Rainbow is a newsletter devoted solely 
to owners of the Color Computer and will 
be available every month. 

A typical issue of Rainbow will contain 
feature stories, hints and tips on opera· 
tlon, sample programs and reviews of Col· 
or Computer-associated hardware and 
~ftware. 

Annual subscriptions sell for $12 and 
can be ordered through Rainbow, 5803 
Timber Ridge Drive, Prospect. KY 40059. 
Reader Service ... 328 

Football Scouting 

The Football Scouting Report is a 
system of programs that analyze running, 
passing, and kicking plays. They run on a 
Model I or a Model Ill with 32K, one disk 
drive, and a printer. 

A team can be scouted up to five times 
before running a composite analysis, Of' 

each game can be analyzed separately. 
The package consists of eight programs 
that are suitable for both college and high 
school uae. They are available from Precl· 
sion Prototypes, 410 E. Roca, Refugio, TX 
78377 for $89.95. 
Reader Service ..,340 

Isaac Newton 

Isaac Newton is the name of an educa· 
tlonal game which challenges players to 
assemble evidence in support of particu· 
lar laws of nature. 

It is an inductive game allowing players 
to intervene actively In determining If new 
Information supplied by the computer 
conforms to the laws of nature in ques· 
t lon. 

Isaac Newton Is available for the 
TRs.ao for $24.95 from Krell Software, 21 
Millbrook Or., Stony Brook, NY 11790,(516) 
751·5139. 
Reader Service ... 330 

K-8 Math Cross-Reference 

K-8 Math Cross Reference 

Radio Shack is publishing the K-8 Math 
Cross Reference to be uSed In conjunc· 
tlon with their computer-based education­
al programs for kindergarten through 
eighth grade. 

This teachers' reference coordinates 
the lessons in the K-8 math program for 
the Model I and Model Ill to materials in 
six of the most commonly uSed elemen· 
tary math textbooks. 

The price of this reference manual Is 
$4.95 from Radio Shack, 1800 One Tandy 
Center, Fort Worth, TX 76102. 
Reader Service ... 1s1 

300 Baud Modem 

Kesa Company has introduced the 
DataSpeak O/A-300, a compact, low cost, 
300 baud modem that connects directly to 
the telephone line with FCC part 68. 

The unit, featuring orlgnate and answer 

Data Speak 

modes, RS232 Interface, and test mode, 
measures 3.5 Inch by 4.5 Inch by 1.5 Inch. 
A unique "off hook" light alerts the user 
the phone line Is In use. Power Is supplied 
by a wail mounted power converter. Con· 
nection to the phone line and the user's 
telephone Is by standard modular RJ·11C 
Jacks. 

New phase-lock loop LSI circu itry 
allows the DataSpeak modem to deliver 
such performance at the price of $129. For 
more information contact Kesa Company, 
774 San Miguel Ave, Sunnyvale, CA 94086, 
(408) 746-2738. 
Reader Service ... 183 

The Documenter 

The Documenter Is a new programming 
utility that wlll flowchart a Basic program 
and provide the user with a branc map. 
The Documenter wlll run on thf , Model I 
and the Model Ill. 

This utility is an aid in error detect ion 
and wlll flowchart any program written In 
standard Radio Shack Basic Level II or 
Disk Basic. The Documenter Is available 
In 16K, 32K, or 48K tape versions for 
$19.95 or a 48K disk version for $29.95. For 
additional information contact P80NU r 
Software, P.O. Box 490, Lilburn, GA 30247, 
(404) 469-0056. 
Reader Service ..,334 

Supersnappx 

A fast In-memory sort routine which of· 
fers additions to the Model II Basic Inter· 
preter Is available frOl'n Snappware. 

Supersnappx Is a collection of expan· 
sions to Basic glvl ng added capabilities to 
Model II. These capabil ities include three 
kinds of PEEKs, three kinda of POKEa, an 
Improved data retrieval function, an 
elapsed time calculator, a function that 
states how many file blocks have been 
uSed, and more. 

This product la available for $100 from 
Snappware, 3719 Mantell, Cincinnati, OH 
45236. (800) 54:M628. 
Reader Service ..,327 

Game Played to NFL Rules 

Super Micro Pro Football Is a game 
played according to NFL rules. It Includes 
a wide range of fast, animated graphics. 
There are 16 offensive and seven defen· 
slve formations from which to chOose. As 
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Do you LOVE the programs in the 

Encyclopedia for the TRS-80* 

but HATE all the keyboarding aggravation? 


Well, Wayne Green Books has a 

solution for you so put an end to 

your love/hate relationship. 


How? 

By a special arrangement with Instant Software™ Wayne Green 
Books can now provide you with the programs contained in each 
volume of the Encyclopedia for the TR5-80* on a special series of 
cassettes called Encyclopedia Loader. Your Encyclopedia 
provides the essential documentation but now you' ll be able to 
load the programs instantly. 

With Encyclopedia Loader you'll save hours of keyboarding time. 

The aggravating search for typos is eliminated with Encyclopedia 
Loader. 

And you'll save money by taking advantage of this special 
introductory offer. 

With your cassette loaded, you're ready to determine the future of 
the United States as its President, or mail out those invoices for 
your business, or sword fight the dragons, or use any one of the 
other programs contained in the Encyclopedia Loader for Volume 
1 of the Encyclopedia for the TRS-80. 

First you must fill out and return this order blank or the card 
provided. 

Encyclopedia Loader for 
Volume 1 of Encyclopedia 
for the TRS-80 Includes: 

BUSINESS 

Down the Road 
After the Goldrush 
Business Forms: The Invoice 
How Much Interest?-The 

Rule of 78 

EDUCATION 
Measuring Instructional 

Effectiveness with the 
TRS-80 

Using a TRS.ao to Tabulate 
Student Ratings 

GAMES 

Swords and Sorcery II 
The President Decides 
Babe Ruth Is Alive and Well 

and Hitting Home Runs on 
My TRS-80 

GRAPHICS 

Four Graphics MethOds 
TRSpirograph 
Adventures in Roseland 

HOME APPLICATIONS 

Car Pool 
Bio-Bars: Biorhythms In Bar 

Graph Form 

INTERFACE 

TIY Interface 

.... Encyclopedia Loader 
YES, I want to end this aggravating love/hate relationship. Send the ENCYCLOPEDIA 
LOADER for Volume 1 of ENCYCLOPEDIA for the TRS-80* which would normally cost 
$14.95 at the Special Introductory Price of $12.95 

-EL800110 Encyclopedia Loader for Volume 1 $12.95* • 

·•Please enclose S 1.50 per cassene f0< shipping and handling. Allow 4-6 weeks 10< delivery 

_ P1yment enclosed Pl.,se ch.,fl• to my _ VISA --MHtercard -..Amfx 

Card# MC lnterbank#_ _ E11pires___ 
Name___ _______ ___ ____ _ ___ ~ 
Address______ ________ ________ 

Clty _ ___ ________ _ State_ _ _Zlp_____ 

Signature-------- ----- --- - - - - - ­

IO Mlcrocompullng. Pine St.,~- NH~ 

"TRsa:> 1s a l rademark of Tanay Colp 
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The Newest Peripheral 

for your Microcomputer 

The Encyclopedia for the TRS·80* 


What's the key to getting the most from your TRS-80i' No. 
it isn"t di~k drin.~ or printers or j~"!iticlL~. Ifs information. 
Without a rontinual ~upply of information 11nd idea.,. you 
can't reuli1.c the full potential of the TRS-80. 

:-;ow. you"d think th11t the 150 pagesof articlt-s puhli\hed in 
80 Microcomputing each month would satisfy t•wn the most 
rnraciotL\ of TRS-RO IL'it'l'S. But no! You'\'e lbked for e\'ell 
mun• inforn111lio11! 

Our ru.ponse to the clamor for additional information is 
the Encyclopedia for the TRs.80, a ten-volume referclll'' 
work that is absolutely 1111t•kt-d with pmgr11111~ and 11rticfos 
<·11n..fullr 11t•roctt--d to lwlp you m11ke the moo of your 
mknx:omputer. You cam consider the volum~ of the Ency· 
clopedia to be an extension of the documentation thul t·ame 
with yc"1r TRS-80. The artid~ 11nd programs will be ~imil11r 
to thcl!IC found in 80 Mic:rocomputing. Each book is full of 
material on progr11mming kchniques. hlL~iness, games. 
tutorial~. education. utilitics. interfacing. .. ~ou name ii. 

Unlike convention11l t•1x:yclopcdia~. tht• Em-yclopedia for 
the TRS-80 will newr bt<l'Ollle stale or out of date. Thafs 
l>t.'CllW.: the \'Olumes of the Encyclopedia are being is.(1K:d 
one-at-a-time. on.'!' a period of month.~. Thi~ lllt>llll'> that t•ac.•h 
rww volunw will n..flei.>t t1k· late.I dc.'\·clopments 1111d 
disl.,l\crit.'l>. m11king thls a living e1ll:yclopcdi11 for TRS-80 
users. 

Volume I wa~ out in July. Volume 2 will he shipped In 
St'Ptembcr. Each \'Olume will contain approximately 270 
pages of solid information .. no ad\•ertising. H<•re's a sample 
of what's illl·ludc.icl in Volume I: 

Th<· l::ncyclopedia for the TRS-80 i~ II\ 11il11blt· in twu lodl· 
lions. The dehm· COLLECTOR'S EDITION j, 11 hund_,onll' 
itreen and black hardco\,•r \'olumc. with the title stamped in 
gold and u t"llorful protei.1ivc dust jac:kct pro\'idt-d. Thest­
durablc \'olumcs 11rc pcrfL~·t for ~hool 11nd lihrar~ u,,.. anti 
make 11hand.wme11ddition to yot1r pe™1fllll lihrury. They an· 
a\·ailahle for Sl!U:JS per \'olume. Al.,.1 11\·11ilahll· j, tht• mun: 
et'Onc1111ic;il i.ofk,l\'t.'I' edition. Thi' t-'Ontains all the informa­
tio11 in the h11rdc..'O\'l'I' edition, but at asa\·in~ of owr 4,r;•~ . It 
h ru~-dl~ bound for hea\'y IN! and h115 11n attractive grwn. 
ivory. and itold tm·cr. A\'ailahle for $10.9.'; lll'r rnlumt•. Both 
edition~ are in anea")··to. read ff" x 9"' format which i~ pcrft'(:t 
ho1111d In n•main Out when 01JC11t.-d. 

80 MICROCOM UTING ~ 
SPE IAL l'-:THODUCTORY OI·TER 

O t1it"r ,.,,, POltn· ..... ( fhp f1r'\t f,.u H.a. 
ur0t"'I ,,f tlw •·nrv.-klpodia for thf. 
TH~~ •ntl ""'-"' ~ tt,.• ffllth H-' u mf' 
nu:.J 
l'AY ONl.l llfl.I Oii Im ti"' fiN h•n 
\ • -l1uJV~ •>f tlw A -lu•o• h~ 1dc."tr.1·r COi. 
I Ft "Tl111"' Fl11TION- a rr~• 1 lar 
'mo.Ml n•hw• 
PAY OSI\' l~.f)f) t"r Pho• fl"' fr"'fl 

\f~llHlt_" t.f t}l4 .,..fl("' " ''t ,,flltt 10 a 
f~"\."tr1 .u llO'l .$0 \ ,.Jur 
Pl.Pf\ Th"" "IJitda) un.~ inrludt"' l ' I~ 
"'hi1,:lfn~ .tnrl harwfl1AR ch.. ..\......,. f"'l at kl1 
tmnal U\ 1"4!' <if I l ~ .00 

Kt·at inn ittton ll'\ hi1\,n~ ttw "hole" ...--. 
l\OY. \\t' l ',Ul n: ~ JiCHMarttflf' thf~ \,ftfft_P 

.)ITl\!i•· \•tlumt• prio" Inf fotun• w..mm' 
Yue1 nmrKtf 1.,.,...1P"""'" it~· h f't '''"~ 

IJllM' •'''t\".......ntf Jl-"k" r.,, "Jll1'-_lf II 
tho· F_......rtnp...tia f,.. tlw TllS-Sll '~" 
'"" Mt~ ' " •I f flt.,~ Uf '""- l''""'l fM'"', ' lt\.f 
rd.urn tlw· fir" \ 'tfi• mtt• " ' t h u 1 h'tl d..,, 
..net ••·•ill n.f1:ntl t h11:• rnh11• :..ntt'lml c1' 
''"" )liltn hav• H Al cm\ frnM' , .,.U ""' 

1h,~tidi.-"'I . , ..u rn.n r .tr'., ...I th.- fl'11i.t.lll · 

m~ \'olunw... ~od r• •"'" 1•" r••f11rwt f, ., th•· 
fu lt \ ;1ltN' 1.( th4 ....· \11l11m•·, 11lf" lo~.. 
"111 )_. ~1 1lo•nat11 ..ll\ .,,,ftipp•' ' " ' , , . , 
...,er·, 6 "t"-l.' , •., I ll" Ta.lo· ...h omt,1~ 
of ,1;L,0H'--"f ,.,"" ! ' tllt• ,...at ...u,,,J 10 111•" 

,... ,, on thr: ~~t 51t.·npht-t-.J tlW" En­
<> .!opodia for th. TIL'Will t:..JI , •• u 
"'""' in t•.Ja, ·101J ~l\H a1 I~•• 
::.·,.,~~7J, Of llV' ttM> l"f 'tlpi KI ••4f)" "' lfM• 

1•..r:t1i!»tl;'lid p•-.tf •ml 1n•Pl1ui-'f.i In thi-. 
IUlll~~ll..JI•~ 

I' 

Four Graphics ~fothocls-lmpro\ul r-- -----------­tcchniqu~ for dealinjl with the 
TRS-HO'~ low re;olution graph­
k~. 

rn lnterfaK-e- Build 11n interface 
hookup a Teletype to a TRS-80 

The Pl'f'Sident Decides- A thrilling 
simulation th11t lt'ls \ 'OU make cJe. 
d.'ion.~ as if vou were President of 
the t:nitcd State; 

Mea\urc ln.~tructional Effecth'l'nt.-s.' 
- !1.1any programs tcat•h or tutor; 
this one helps dctt-'l'mlne the ef. 
fecth·eness of the lessons . 

The Inrnice-A program for small 
hu!>inesscs which prodm.u cus­
tom im·oices. 

Punch Out r~rr Disks- Doublt· 
your dbk storage in ~·wn t•asy 
stc~ 

U:::==================I 

THE En yclopea o t TR 
YES please reserve tor me a r.omolele set of the first l en volumes ot the Encyclopedl1 IOf ltMI TRS·IO 

1wan1 10 go hrsl class so send me lho dctu•e hardl>Ound COLLECT~'S EDITION- a $199.50 value lor 
S16'.00 potlpeld. A total savings ol S34 95 over lhc single vol ume pru:e! (Clfoe< EN8t00) 
Sond me lhe "'blue collar" softcove< ro1hon- lhe same 1nforma1ion at a sub51antlally lowe< poc".a StO'J.50 
val ue for ta:l.00 potlpeld! A totat savtngs o f S25 95 ovei the singie volume or1cc1 iOiorn EN8080) 

..S I \'/ANT TO START MY ENCYCLOPEDIA CO\.LECTION NOW' 

Volume t ol the deluw.. hardcover COLLECTOR"S EDITION IEN81011 $19.95' • 
Volume t of lhe Sollcover edillon (EN80811SIO95' • 
Volume 2 of lhe dclu•c hardcover COLLECTOR"S EDITION tEN8102) $19.9~'' 

Volurnf' 2 ol tho So llcover cd•llon IFN80821 S10 ~ • • 

• ' (Ploaso <>nclos" s1 50 r'"' voturnc tor sh1pomg and handling All volumes wrll be sh1ppeo UPS ti ll•e complete 
strc-ct a11drr-ss is 010.,tled. otnctw1se sh•pmcnl •S by •1h c111s~ bool\ rate 1Allow 2-3-11!1 for delt¥ery. 

PleHe charge to m~ _ _ VISA _ _ MHtercard _ __Payment enclosed 

Card#~-~~---­ MC lntetbanll#__ Expires 

N1me 

AmEx 

Address~---~~~~-~~~--~~ 
City__ State Zip 

Signature 

80 Mlcrocomputlno. Pine SI.. Pet9fbotou9h, NH 03459 

"TRS.80 is a trademarlc ol Tandy Co<p 
8010 



• •SPECIAL• •SPECIAL• • 
TRS-80 ADD ON DRIVES NEW PRODUCTS 
IMMEDIATE DELIVERY 

SINGLE SIDED S225.00 
DOUBLE SIDED S345.00 

COMPLETE SYSTEMS 
SINGLE SIDED S365.00 
DOUBLE SIDED $485.00 

INCLUDES: 
MINI DISK DRIVE 
FUSED POWER SUPPLY 
VENTED CABINET 
CABLE 
90 DAY WARRANTY 
FACTORY ASSEMBLED 
FACTORY TESTED 

THESE ARE NEW 5" FD's 

2 INTERFACE, INC ,,.246 

I 
20932 CANTARA ST 
CANOGA PARK, CA 91304 
(213) 341·7914 

VISA ANO MASTER CHARGE llCCEPTED 

KEEPIT 3.0 
Enhanrr~ kvd 11 Ba@ic-


W rillf'n by Ornnis B•lhory Kil8Z 


KEEPIT p<-rfonns lhrire funrlfon @: 

• Single-s tep a Bas ic program 
• Rese t Memorv Size from Basic 
• Save a runni~g program with \'ariahles 
• Save machine code or a memory block 
• Restore an accidentally dele ted program 
• Obs.-rve & change memory locations 

KEEPIT •IM> fr•lurrs: 

Keyboard deboun ce. audible beep. and auto· 
repeat' KEt::PIT 3.0 is written 111 machine 
language and rc:.-sides in less than 1.000 hytcs of 
high memory. EDTA M source code1s supphed 
so the user can relocate K EEPIT to any con vcn· 
ien t locat io n. 

Ho.. 10 ordrr KEEPIT: 

t...v..111 UIWrs ...ill wonder how lhf'>' ,., .... 
li>'ed wilhoul ii! KEEPIT 3.0 i8 ul~md~· 
nlu•blr H a l imr •nd fru•lralion U>'er! T o 
receive your copy. send your n•me. address 
•nd jusl 19.95 lo: 

V.sa & MaJter Char~~ add 'lo/c. 
C.O.D . add 11 . .50. 

Add 7St for First Cla" Da11·ery. 

A II ordus slrip~d within 24 h;,m.' 


the game progresses, the computer's 
team adjusts Its offensive and defensive 
strategy according to the game situat ion. 
Cumulative game statistics are updated 
after each play. 

Versions are available for the Model I or 
111 , on tape or disk, 16K and up. Prices start 
at $12.95. For more information contact 
Micro Pro Systems, Rte. 2, Box 533, Cum­
ming, GA 30130, (404) 887-6814. 
Reader Service ,....155 

"ABC" Switching Units 

Glltronlx has Introduced a new group of 
" ABC" switching units wnlch allow the 
sharing of a common device such as a 
printer or terminal between two computefs. 

The units include the GRS-232·58AB 
($99) and the GRS-232-S24AB ($106). The 
-SSAB switches the eight lines of the 
RS232 Interface pins and the -S24AB 
switches all 24 lines of the RS232 inter­
face. 

The units can be ordered with these op­
tions: monitoring capability, dual units, 
and a rack mounting option. 

For more information contact Giltronix 
Inc., Microcomputer Systems and Ser­
vices, 450 San Antonio Rd., Suite 44, Palo 
Alto, CA 94306, (415) 493-1300. 
Reader Service ... 168 

t-r
f-1·• ... ~ .... ... ........ 

The "ABC" Switching Units 

Design Grids 

A full line of computer forms-design 
grids are available from The House of 
Grids. These grids are helpful to forms de­
signers and computer programmers to 
check the accuracy of form proofs. 

The grids have an overall size of 
12­ inches by 18-inches and have the fol· 
lowing features: numbered print posi· 
lions, split print position indicators, and 
standard size indicators for depth of 
forms. 

The grids are available on stable based 

film for $40 each or on a paper pad of 50 
for $9.50 from The House of Grids, 135 E. 
York St., Akron, OH 44310, (216) 376-3974. 
Reader Service ... 1ao 

Fast Sort 

Fast Sort Is a short Basic program with 
embedded machine code. When merged 
by disk with a user's own TRS-80, Model I 
or Model Ill Basic program, it will allow 
sorts of strings (alphabetizing), integers, 
and single or double-precision numbers. 
Ascending or descending order Is also se­
lectable. 

Typical sort times are 50 seconds for 
5000 Integers and eight seconds for 1000 
double precision numbers. For more lnfor· 
mation contact Precision Prototypes, 410 
E. Roca, Refugio, TX 78377, (512) 526-4758. 

Fast Sort sells for $19.95. 

Reader Service ,....343 


Basic Compiler 

Radio Shack Is offering a Basic compll· 
er for the Model I and Model Ill computers 
with 48K and dual disk. This system Is a 
business-oriented Basic intended to be 
used as a development package for new 
software. 

RSBasic includes three programs: 
RSBasic compiles programs; BEDIT is the 
editor for Basic source programs; and 
RUNBASIC executes compiled Basic pro­
grams. All three are provided on 5 1/4-inch 
floppy disks. 

For more information contact Radio 
Shack, 1800 One Tandy Center, Fort 
Worth, TX 76102. 
Reader Service ,....166 

Adjustable 
Microcomputer Table 

Smith System Manufacturing has de­
signed a new microcomputer table which 
adapts to both the operator and the com· 
puter. 

The 16 Inch deep keyboard surface ad­
justs vertically on one inch centers from 
24 to 28 Inches high. The 16 Inch deep 
monitor surface Is fixed at 30 Inches high. 
Both tops have radiused corners and soft 
edges for safety, and are available in 
either a 30 or 42 inch width. The table has 
a cantilever design for easy access. 

For more information, contact Smith 
System Manufacturing, P.O. Box 43515, 
St. Paul, MN 55164, (612) 636-3560. 
Reader Service ..,345 
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TRS-SO™PROORAMS 

SUPER SOFTWARE AT SUPER PRICES 


THE ULTIMATEDISK-OPERATING S'VSTEM 

LOOS™ 
A completely documented new generation of 
operating system for the TRS-80. Far superior to 
any on the market. It is a totally independent 
device system, capable of device linking, routing, 
setting, and filtering. LOOS will support 5" and 8" 
floppies, single/ double density, single/double 
sided, and up to 80 tracks. Full customer service 
provided with a toll free 800 number. Excellent 
documentation in a tab indexed manual <over250 
pagesl. Call or send for more information today. 
Available fOr Model I 
or Ill .. . . .. . only $169.00 
LOOS"' is a product of 
Logical Systems Inc. 

ALSO AVAILABLE 

galacticEOAS 3.5 Model I and Ill... $79.00 
EOAS 5.0 Model II ... . . $179.00 

Host Madel 11 was.. . . . S199.oo 
now... . . ............ $99.00 

~~)_D. 
,, 

:. ­

MAILING SYSTEMS 
MAIL/FILE ­ SERIES II 

<.~ 
softWare ltd. 

NEW series 11 Mail/File has all of 11520 North Port Washington Road 

the outstanding features of the 
original Series I Mail/File, PLUS ;; 
many additio al qualities which 
again will a rds for 
this tvP . word //process put editor, 
fast sortl,llGt)l d fabulous 
editing ~~ilities are a 
few of its features. Name b 
and ZIP code are under 
constant sort. series II is 
compatable with series I data files. 
Model 1 system wlll handle up to 600 names. 
Madel Ill system will handle up to 1200 names. 
Either system available for only. .. . . . . $159.00 
Also available fOr the Model II.... . . . . . $199.00 
Handllng up to 2500 names per file 

MASS/MAIL SUBSCRIPTION SYSTEM 

AVAILABLE FOR MODEL II. 


THE ULTIMATE IN MAILING SYSTEMS 

..I thinl< t he system w/11 stand the test of t ime . . . it Is probably 
the m ost sochisticated syst em around for t he micros t oday" 
Ml l<e Schmidt IEDITORI 80·US Jan/Feb cg. 94 

Galactic's Mass/ Mail system was designed with 
the needs of the large mailing list in mind. This 
system has capabilities of handling up to 10,500 
records, w ith access times of less than 15 seconds 
and usual access of about one second. All adds, 
delet es and edits are instant f or t he operator and 

MAILING SYSTEMS 
are then completed later in a " batch mode". The 

system comes complete with extensive 
documentation and ongoing support... . . . .. . 

contact catactie sottware for detailed 
specifications fOr your exact needs. Available 

only for the TRS-80 Model 11. 

BUSINESS SYSTEMS 

INVENTORY MASTER SYSTEM 

7 
A program to free your 

needs, handling up to 2700 
items. With today·s market, 
keeping on hand only what 

vourdemandcallsforisreason 
enough to let your TRS-80 

accurately and effectively take 
care of your inventory. Always 

know what tostock and when to 
stock it . Have a multitude of 

reports at your finger t ips. This 
system has many features which 

were modeled after a main frame 
system of large capacity. More infor­

mation available upon request. 

Model 1 versiOn Just . . . . . .. S159.00 
Model Ill version Just . . .... $259.00 

ALSO AVAILABLE . . . 
For the MODEL I or Ill 

Mequon, Wisconsin 55092 STOCK MARKET MONITOR 
cassette version ... .. .. $89.00 

Disk version . . . .. . . ... S99.00 

ULTRA-TREK CAME 
can you master this trip 
through the galaxies? As 
commander, will you be 

able to keep theEnterprise 
and its crew en route and on patrol? can you 

destroy the hostile base? Order today. 
Model 1 or Ill version only. . . . . . . . . .. . . . $19.95 

Send rne 1he following: 
0 lDDS Model! . . . . . . . . 1169 00 n INVENTORY MASTER Model I Sl59.00 
0 LOOS Model Ill. . . . . . . S169 00 n INVENTORYMASTERMode! Ill. $259 00 
0 EDAS 3.5 Model I. . S79.00 0 STOCK MARKET MONITOR Model I 
0 EDAS 3.5 Model Ill . S79.00 m sotte . . S89 00 
0 EDAS 5.0 Model 11. . . . SI 79 00 drsk S99.00 
0 HOSTModol 11. . . . . $99 00 0 STOCK MARKET MONITOR Modol 111 
n 1,!All /fll E II Model I. . . . . Sl 59.00 cauette • . S89.00 
0 MAil /FiLE II Model Ill. S1 59.00 d••k S99 00 
n MAIUFILEllModel ll.. . . . • . • 519900 O ULTRATREKModoll S1995 
0 INFO ON MASS/MAIL MODEL 11 {l ULTRA TREK Model Ill S19 95 
0 I WOULD LIKE MORE INFORMA TION ON THE FOLLOWING - --- - - ­

0 CHECK ENCLOSED 0 C.O.D. 0 VISA CARD ND.---- - - ­
0 MASTER~All D NO.___ _ _ ___ 

NAME _______________ _ 

ADDRESS----- ------ --- - ­

CITY _ _ _ ___ STATE - --ZIP_ _ _ ___ 

J81 A 
11520 N. Port Wnhl"glon Rd 

Mail to. 9'ix:tic 
soft'Mle ltd • Mequon, WI 53092 

can't wait? call 
414/241- 8030 ~-TRS·BO A rraoemarkot -Tanov Coro 



Sigmund Freud (1856-1939) 

We should not pretend to 
understand the world only by 
the intellect; we apprehend it 
just as much by feeling. 

Carl G ustav Jung (1875- 1961) 

Intelligence . . . Through the Ages 

The splendid achievements of Intellect is invisible to the 
the intellect, like the soul, are man who has none. 
everlasting. Schopenhauer ( 1788-1860) 

Sallust (86-34 B.C.) 

The controlling intelligence 
understands its own nature, and 
what it does, and whereon it 
works. 

Marcus Aurelius (A.O. 121-180) 

The intellectual world is divided 
into two classes-dilettantes, on 
the one hand, and pedants on the 
other. 

Miguel De Unamuno (1864-1936) 

Thought is the labor of the 
intellect, reverie is its 
pleasure. Every intellectual 

Victor Hugo (1802-1885) product must be 
judged from the point 

The voice of the in tellect is a soft one, but of view of the age 
it does not rest until it has gained a and the people in 
hearing ... This is one of the few points in which it was 
which one may be optimistic about the produced. 
future of mankind. Walter Pater 

(1839-1894)humanity i love you because 
when you' re hard up you pawn your 
intelligence to buy a drink. 

e. e. cummings (1894-1962) 

A test of first rate intelligence is the ability to hold 
two opposed ideas in the mind at the same time, 
and still retain the ability to function. 

F. Scott Fitzgerald (1896-1940) 

The fact that a man knows right from 
wrong proves his intellectual superiority to 
the other creatures; but the fact that he can 
do wrong proves his moral inferiority to 
any creature that cannot. 

Mark Twain (1835-1910) 

Intelligence .. . is the faculty 
of making artificial objects, 
especially tools, to make tools. 

Henri Bergson ( 1859-1941) 



Artificial Intelligence­

Technology and 


The Search for Self 


by Chris Brown 
Technical Editor 

In the early 1950s, two seemingly unre­
lated events took place. The first was 

the airing of an episode of the popular 
television series, " I Love Lucy," in which 
the lovable redhead and her zany com­
panion Ethel found themselves working 
on a high speed bon-bon production line. 
The second was the publication of a sci­
entific paper by Alan Turing t itled "Comput­
ing Machinery and Intelligence." Worlds 
apart in audience and approach, these 
events were , none-the-less, related. 
Turing's paper posed, for the first time, the 
philosophical questlon-"can machines 
think?" The " I Love Lucy" episode illustrat· 
ed the essence of intelligence and thinking 
that Turing was forcing the scientific com­
munity to examine. 

Turing's thesis, that machines could in­
deed think, quickly drew f ire from 
philosophers who eagerly mired his theory 
in arguments over semantics. What, they 
demanded, do you mean by " thinking?" 
What is a machine? How Is intelligence 
defined? Though they posed questions 
worthy of consideration, the philosopher's 
linguistic nitpicking did nothing to further 
the cause of scientific inqu iry. It did 
alienate the early Artlflclal Intelligence 
community to the point of inaudibility, 
however. 

Semantics were of no concern to Lucy 
and Ethel. All they knew was that In their 
Immediate environment that damn con­
veyor belt was supplying bon-bons faster 
than they could pack them into boxes. So, 
in a desperate attempt to keep their jobs, 
they began to eat every tenth bon-bon. 
Then, as the belt speeded up, they ate 
every fifth , every third and eventually, 
every other. Finally, with cheeks bulging 
like October chipmunks, they ate every 
bon-bon that came down that line. Though 
feeling increasingly queasy, they had done 
what no machine had yet been able to do. 
They had adjusted their behavior to their 
surroundings in accordance with the 
demands of changing conditions. They 
had adapted and in doing so displayed the 
intelligence that Alan Turing bel ieved com­
puters would one day be capable of. 

"Ask those involved to 
define what they are 
researching . .. You'll 

get as many definitions 
as you have 

researchers." 

Technologically, we have come a long 
way since the days of " I Love Lucy" and 
Alan Turing. We still don't have computers 
that perform as well as Lucy and Ethel, 
however. Philosophers and artificial in· 
telllgence researchers are still arguing 
over semantics and methodology. And 

most important, Alan Turing's question, 
"can machines think?" has yet to receive a 
satisfactory answer. 

What It Is 

What exactly is artificial Intelligence (Al)? 
In essence it is a method by which we can 
learn about the nature of knowledge and 
the nature of man. Ironically, the most 
functional definition of Al lies with the 
man who originally broached the issue, 
Alan Turing. His Turing Test is not con­
cerned with the methods used to produce 
intelligence but, rather, with the end 
results. In a modern day version of the Tur­
ing Test a human subject Is presented with 
a keyboard and a video monitor which he 
uses to converse with two unknown 
sources of information. One of these 
sources Is a machine, the other a human. 
Though the subject is aware he is dealing 
with one man and one machine, he does 
not know which is which. By Interrogating 
his sources, the subject must determine 
wh ich is the machine. If he fails to do so 
better than 51 percent of the t ime, the 
machine can be said to have successfully 
simulated human Intell igence. So far, no 
machines have passed this acid test. In· 
creasing numbers are coming close, 
however. 

Ask the people involved in the research 
to define what exactly it is they are re­
searching and you will get as many defini­
t ions as you have researchers. The fact is 
that Al is a vague field that encompasses 
the least understood aspects of human ex­
istence, conscious and unconscious 
thought. Patrick Winston, an Al veteran 
and member of M.l.T.'s artificial in­
telligence group, defines artificial in­
telligence research as "the study of Ideas 
which enable computers to do the things 
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that make people seem intelligent." Philip 
Jackson, a textbook author and Al re­
searcher for Xerox offers, "Al Is the ability 
of machines to do the things that people 
would say requires Intelligence." Abe 
Lockman, an Al researcher and professor 
of computer science at Rutgers University 
says, "Al Involves the creation of systems 
that simulate Intelligent human functions 
and that handle 1/0 In a manner similar to 
the way humans do." The salient feature of 
each of these definitions Is the simula­
tion of Intelligent human thought by a 
machine. 

The Go•ls of Al 

It is possible to get a clearer Idea of 
what Al is about by examining Its goals. In 
a succinct statement of purpose, M.1.T.'s 
Patrick Winston Identifies Ars goals as 
follows: " The central goals of Al are to 
make computers more useful and to 
understand the principles which make In­
telligence possible." The first goal, mak· 
ing computers more useful, Is the easier of 
the two to attain and many of the tech· 
nlques developed during the course of Al 
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research are routinely used In both pro­
gramming and hardware design today. 
Some of these Include the structures for 
languages like Lisp and Logo and the 
methods of expert systems analysis. 

The second goal of artificial Intelligence, 
understanding the principles of lntelll· 
gence, is not so easily achieved and has 
much broader ramifications. In Al's con­
tinuing search for a mental model that 
closely resembles the human thought 
process, many theories have come and 
gone. At first It was believed that the 
study of problem solving, pattern recognl· 
tlon and theorem proving would yield the 
most accurate model of human thinking. 
Over the past ten years, however, the em· 
phasls has shifted away from these areas. 
Today, many researchers feel that the key 
to unlocking the secrets of human cognl· 
lion lies In discovering how we process lan­
guage. In university laboratories across the 
country projects are underway to determine 
just that. 

Progr•ms Th•I RHd 

At Yale, computer programs with names 

like Sam (Script Applier Mechanism), 
Frump (Fast Reading and Understanding 
Memory Program), Pam (Plan Applier 
Mechanism) and Politics have been 
developed In efforts to validate theories 
about language processing. 

Sam Is a program that understands 
stories that have been written according to 
scripts (data structures that describe 
situations In certain ways). Sam Is capable 
of creating Its own concepts of what has 
happened in a story by parsing sentences 
and drawing Inferences. It can provide 
paraphrased versions of stories that are 
longer than the original by elaborating on 
what It has learned from Its reading. 

Frump Is a similar but more flexible pro­
gram. Frump skims a newspaper from 
beginning to end looking for subjects In 
which It Is Interested. Once It finds a rele­
vant subject, It applies the rules of a gram· 
mar to determine the Information It wants 
to know. Frump Is a fast progr.am by Al 
standards and Its paraphrased summaries 
read llke the copy of newspaper night shift 
rewriters. lri addition, Frump Is virtually 
language Independent. It Is easily able to 
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Strictly Business 

If you've ever missed a deadline, 

forgotten .m appointment, waited on late 
deliwries or lost track of projects, put 
ANGEL lo work for you . 

ANGEL is thl' nl'w softwart' program 
for rnicrocom1>ulers th.11 helps organi1e 
and manage your businl'SS flow. It's 
strictly husiness. 

FAST AND EASY 
With a series of simple one-line entries, 

ANGEL can schedult' every phase of your 
projects and appointments, however 
simplt' or complt'x. lhl'n, e.1ch day, ANGEL 
will give you a run·down of every action 
that needs to be t.1ken lo complete all your 
work on time, whethl'r it's due tomorrow or 
IC'n yC'ars from now. 

ANGEL's large c.ip.1city allows you to 
log .md tr.1ck up lo 2,000 individual 
projects al once. With ANGEL's help, you 
c.10 elimin.1te r<•ams of files and hours 
upon hours of costly business dt'lays .md 

exploration to insurancC', home 
construction to retail sales. 

With a memory c.1pacity that's limited 
only by the capacity of your disk storage, 
ANGEL tr.1cks multiple projects for husy 
ext'cutives. lhl' disk comes with .m 
e.tsy-to-undcrst.md printed m.mual, to 
back up the built-in sci of instructions 
of the program itsl'lf. 

In addition, .1 dat.1-proof safegu.ud 
sySIC'm will not let you .ucidcnt.1lly 
er.1se entries, .md a spcci.11 p.tssword 
code of your choice allows you lo keC'p 
confidential files. 

Put ANGEL to work for you today. 
You' ll never lose tr.1ck of your work 
flow .1gain. 

ANGEL is rC'commc·ndt'd for use with 
.my disl.-b.1scd system that h .1s 481. 
memory or marl'. It will oper.1te with 
.1ny CP/ M"-h.1sed system .1nd the 
TRS so·· (Modd I , II or Ill). lhl· 

program comes on stand.ud SY.-or 
8-inch disk.I. with storage sleeve. 
Now only :11295. 

ANGEL is available only through Time 
Managt'ment Software. It is not sold 
through any outlets at any price. Order the 
complt'te program for better business by 
c.111ing one of our toll-free numbers or by 
returning the order blank below. 

C.111 now toll-free lo order (Ask for 
oper.1tor b02) 

1-800-824-7888 (nationwide, 
exct'pt C.1lifornia, Alaska and Hawaii) 

1-800-852-7777 (in California) 

1-800-824-7919 (in Alaska and 
Hawaii) 

VISA [EB 
Yes ••• I need ANGEL to -" for me, to orpnin my buliM11 wllh ultimllte use 
Ind effldlncy. 

NAME~-------------------------­
ADORESS-----------------------~ 
CITY STAn ZIP______ 

I have lftCloMd 1295 to Avoid delays, shlpplna lllcl handllna c........ 10-01 

0 Check 0 Moaey Onler 
O c.o.o. Cit dellwry .._iiclff-' thin above, pleMe specify) 

,.._ mpeclfy-: o s~ dilk o ...-.. clltli 
PleMe specify-= 0 U/M• Opeqlins Sysl- 0 TRSOOS•• Opentln1 System 

Price lncludel tu, ha!Mllna ind shippina (escept C.O.D. orden) 
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THELEAST 
EXPENSIVEPROGRAMS 

YOUCANBUY. 
l p lo 77 h1.:h - qualit~ pr o i;:r.1m-. 

ror TRS - MO. only SIU 9S 

NewBasic-expands disk basic 
Now configure your Basic to do any or 
all of the following: 
• Convert decimal to hf"'I . and vtcP ver sa . provtde 
r.hanc:"ler reprP!"f"ntation fnr •arh , o r th P h~x · dP (' 
number of any l"harar. tPr • Blinking cur sor 
• Re~at key • Audtbl t> key entry (each key makP"' 
a sound) • dtrertory command f r om BaSi<' • Ol~k 
load and dlsk run command rtlt> • Graphic 
tuncUon5 , lncludtni drawing blocks , lines, tillinr· 
tn block~ • Lowe-rcase drlvf'r • RS232 drlvPr 
(LPRIHT·t.l. IST ) o Call !unction. hex·orrl.r 
nu.mhf'r will PXt <"ute ~uhrouttnP • Spooler and 
despooler • P rint t0«R"lt> . LPRJNTS your vidPo 
display• Find (locat.. a 8a~k command or s trtnr ) 
Modular Software Aasoc ; tape.lt.H,di•k•rt. t5 

Level 11 Tapes 
' Tiny ' Pa sral runs on any 16K l.Pvt-1 JI "'Y~tPm . 1n­
c:h1de s the pr"ferammtng ~tru('turtng <'apabllitif•<., 
of !ul1 P~ ~c: al, but not data ~trurtur ing 

Abl~ to c:ompt1e Z-80 marh1nP r odP. p r nrraout run 
about SX b s ter than J. ev~1 II 8a:-oir-gnphu·s run 
Pight t1 mPs fa,.tPr ! Rt>QutrPs use o f T -Bui:: (or Tap,·· 
7) and F:TASM 

Sl 9 9 f1 

TaJ)f' 1, 34 huts .. edu.. R:tmP pr()t!:s . S10 95 
Tape 2 , 17 programs from Os borne bnnk . Somf> 

Common B11lt~ Pr o rr•m• $1 0 . 95 
Tape 5, 24 bul<.. "'1u. , ~amo.Prt>(S. S IO 95 
T2pe 7 , 31 buls. , •du.. same prOg<. S I0.95 
Tap<' 9. 40, Inc. 4X tap<' ! p<'MUP SI 0 .95 
Tape 9 , 25 buts., •du., i a m• pr0gs. SI0.95 
TaP" 10, tnr:om• tax , cbtckg act S1 0 .95 
Pl!'0911!' '5 Ta1man, til ls-out all forms S39. 95 

PASPATCH 
PasPatch, Tape 6P , makes Tandy tiny 
Pascal a powerful disk system! 
Modular Software Assoc $19.95 
SuperPIMS--People's Database 

PIMS ha !!i: brt>n rrPat1y Sf)l!'tde-d up and s lmpllf1Pd. 
with ma r htne-language sort:i> . kPy dPboun('e , 
op tional automah <' lowf' r r a se (no keying . no 
hardwarf> mod) on l it?lel~ o r r Ppor ts. Up f f' 20 
tield~. ltmtted by 240-rhar:u: tP r madmum pt-r 
record. F.asy to revts P, adrt recorrts . s plit o r 

~:;,~e,,,t~i;:~~r :a";. ta°:. 63d~:~~~~~~~c; 1~1:r 
Ma.n '5 F loppy. 811, Str ingy Flo ppy-all n n one­
tape! A11 m11llnit labels pr oeram , easily manattP,. 
20,000 U1't. CI E do.s! Ac1vanc..,d la~ ls modu)P to 
come, SZ4.9S, making syst4'm most powf' rfu l 
mallf' r ava.11ablf'! S25.t0 on dtslr: 
proeram (CIE) $19.95 (911.15 CA) 
booll, dotallo aH• (Cll!) St lits <•n.67 CA) 

NEW: S.nd for fl"H montll ly cata loti 

10% DISCOUNT 

when ordering 3 items 

totaling $50 or more 

Add II shipping per order 

Games for color TRS-80 
Modular Softwarfil A.~1'nt: . tape contains : 
e P ONG·BO o ENTRAP e DEMOLISH (llk• 
Breakout) •TRAFFIC (Grand Prix au to r are) 
• BETA TRF.K space gam• • SHUTTLE (rorkot 
s hip Kame). SU.9 5 (S20.55 C A) 

Word Processing Newsletter 
Want to r Pally USE your computtr? Thf'n wo rd 
processing l:!!i fo r you. 1..filt your computer shov.· you 
how much easter wr1ttnr can bf' . 

Learn about the new 510 c ps 'non-daisy ' tha t at 
tOX datsy speed gtvps correspondPnce quality . a1 
Jess t han twice the cost. Too stow'> The rea lly fa st 
1uys a r e com tn1 . How about 30 1hl4 type1'1f'l· 
quality documpnts per minute? Maybe- you C'ould 
use the same ' printer ' as a copi"r. 

How about an tnex.penstve (Sl89) magnett r ea n1 
rf"ader ·writer that would 1... t you input mail 
add rfl! ~ses , letter paracra phs . even small 
pr ocrams? 

Read abo11t atl this •nd m ore In Low Coat Word 
Proceasift( , thf' o nly nPw.~lette r about •·ord 
procpsslnr Ufllng: your peuo nal computer. Jus t 
SI 5 ff"r 1Z Issues. 

A.ti or ders r: harJf' card, check or m .o . 

Cal if. r tsldtntsadd.8 pct tax. . Dealer tnq , tnvtted 


O.oroHo, odd •t .50 ,.r tape poatq• 


COMPUTER IN~'ORMATION EXCHANGE 

Bo• 1~9 ~ 


San Luis Rey l'A 92068 • • · 
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"What do you mean by "thinking?" What 
is a machine? How is intelligence defined? 
The philosopher's nJtpickin dip nothing 

,, 

paraphrase in English, Spanish and Rus­
sian, depending on which grammar is In its 
database. 

Hawks end Doves 

Politics is a program that uses a 
database of political philosophy to answer 
hypothetical questions regarding the 
motives behind (and consequences of) cer­
tain political actions. It accepts input in 
the form of questions, examines Its data 
base and supplies answers in tersely 
worded sentences that would be much too 
concise for most State Department 
spokesmen. When loaded with its conser­
vative/hawk database and asked why the 
Russians had massed troops on the 
Czechoslovakian front ier, the program 
answered, " Because Russia thinks It can 
take control by sending troops in." When 
asked what Russia would do next, it 
answered, "Order its troops in." When 
asked what the U.S. could do about the 
situation, it suggested. " Intervene militar­
ily." Loading In the liberal/dove database 
would have resulted in different answers. 
Pol itics is used to supply scenarios of 
hypothet ical situations according to the 
tenets of various polit ical philosophies. At 
present , programs similar to Pol it ics are 
helping decision makers examine the con­
sequences of their ac tions before things 
have gone too far. 

In all these programs, researchers have 
been able to get machines to interpret 
language and draw Intell igent conclu· 
sions. In fields like medicine and geology, 
programs such as these have already per­
formed at the level of human specialists 
and experts. Whether helping to diagnose 
bacteriologic Infections from a myriad of 
symptoms (MYCIN) or predicting the loca­
tion of natural resources from existing 
geologic conditions (Prospector), the 
value of such programs to society is ob­
vious. This is the practical aspect of the 
often esoteric field of artificial In­
telligence. On a larger scale, Al can help 
philosophers, psychologists and linguists 
In their work by allowing the integrated 
thought processes each of these people 
study to be dissected, examined and 
mimicked by machines. 

Conservative Outlook 

For Abe Lockman and other research­
ers, Al Is a promise of the future. Unfor­
tunately, over-zealous members of the Al 
community have damaged their own credi ­
bility by making promises they have not 
yet been able to keep. Today, most Al peo­

pie are more conservative in outlook than 
they were ten years ago. They prefer to em­
phasize the small, but real, gains being 
made rather than speculate on what might 
be. 

Lockman told 80 Microcomputlng, 
''Many grandiose claims have been made 
about what Al has done. In my opinion. we 
have not come very far. Sure, we have pro­
grams that sit up and bark in toy domains, 
but the real problem is how generalizable 
are these theories of intell igence?" In his 
Al-oriented computer department at Rut ­
gers, Lockman's 700 students, many of 
whom are interested in careers in artificial 
intelligence, are being taught the prin­
ciples of natural language processing. 

Lockman says, " In my research I'm look· 
ing for the mechanism that allows a 
human to instantly get full understanding 
of a text . I believe that all of our knowledge 
of the world is brought to bear on each 
word we read. I want to know how that 
knowledge is organized and, espec ially, 
how it is accessed by our brains." 
Lockman admits that he is a long way from 
the answers to these questions. In fact, he 
hasn't yet used the computer to validate 
his theories. He candidly admits, " I 
haven't programmed my theories yet 
because, unfortunately, I'm able to 
disprove most of them on paper." 

When asked about the future of Al , 
Lockman was skeptical. " I see no major 
breakthroughs on the horizon. We will con­
t inue to build our limited systems and 
basically do more of the same." On a more 
optimistic note Lockman indicated that 
some progress will occur due to the in­
creasing cooperat ion between the tradi· 
t ionally warring camps of Al theorists, 
philosophers, linguists and psychologists, 
all of whom are taking an increased in­
terest in each other's work. 

Turning To Science 

The most intriguing thing about Al 
research is that it is an investigation of 
self : how we think, why we interpret as we 
do, and ultimately, who we are. Man has 
been perplexed by his existence since 
earliest history and has used myth, 
religion and magic to explain his exlsten· 
tlal dilemma. In our post-Industrial, high­
technology age we are Increasingly turn ­
ing to science for answers to the timeless 
questions of existence. By providing us 
with a clearer understanding of the human 
mental process, art if icial intell igence 
research may eventually lead us to a better 
understanding of self. • 
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Stop playinQ QamEs 

and QEI orQanizEd. 


You spenr up to Sl. 500 on computer hardwcire to 111<1ke your 
personal life easier You didn't spend rtJUSt for fun 

Now there's GUARDIAN - the first microcomputer software 
program that can truly organize youi life with ultrmdte ease 
and speed. 

GUARDIAN rs the only program that let> you rncike a single 
one-line data entry co remind you for the rest of your life 
of birthdays. 011 changes. appointments and .my other recurnng 
events Once an item and rts frequency of recurrence 1s entered 
you'll never have to 1/1/0rry about remembering again Each 
morning you nip a switch. enter your persondl code and get an 
1nstcinr readout of everything you need to accomplish ttldt dciy 

Plainly speaking there·s no need for special codes or computer 
language with GUARDIAN . you talk to 1c and rt talks nghc back 
rn plain English GUARDIAN even tells you how to emer datc:t cir id 
correct errors with step-by-seep on-line instruction through ts 
bu1lt-1n video display manwl The pnrned nldnual that c.ornes 
with GUARDIAN rs also cornplece and easy-co-undersldnd. 

n-ie GUARDIAN program rs recommended fur use with any 
sort cli~k drrve system with 48k rnernury or rnore cind operdtes 
on any CP/M ' based system ur tile IRS so·· IMU<kl I. II or 
Ill) Proqrdrm dre available on ~tclrl<ldrd 'J:-. or 8 11xt1 dr~k. with 
storage sleeve S119.95. 

GUARDIAN rs avcirldble directly from Trrne Management 
Software. and rs not sold throuyh any >tore r ittdlO<J or ott ier 
'>Ource To order GUARDIAN Cclll one of our toll-free numbers 
or return the order bldnk below 

Call now toll free to order (Ask for operator 601 ) 

1-800-824-7888 fflcltronwide. except Cali fornia. 
Alaska cind Hawd11) 

1-800-852-7777 lrn Cr1hforn1a) 

1-800-824-7919 (rn Alcl>kd di Id Hc1wd11) 

Years Ahead 
GUARDIAN lees you organize everything you need to do 

today for years to rnme The s1 11gle-line entries are easy to 
make. and can even be set to flag you several days rn 
advance of the event 

Advance To Go 
GUARDIAN rs programmed to autornatrcally cidvcince 

and schedule appointments. PTA meetings. vacauon 
schedules. tax deadl r~s and other 

C:UA=ti>i..irl a<.t1V1t1es 1ndef1n1tely. until you 
cancel the entry GUARDIAN's 
rnterfl.31 calendar adjusts itself 
from year to year 

Protects Your Interests I GUARDIAN rs a\ easy to 
use as pe11c11 and paper. but res memory can't 
be lost or erased by accident System failure 
and operator error are protected by autornatrc 
fi le closure. Passi/I/Ord protection keeps 
your fries conf1dent1cil 

GUARDIAN's disk has the storage caparny 
to organize up to 2.000 separate events for 
200 people at the same time 

·--------------~••• I want to put GUARDIAN to Vv'Ork ror me. to receive 
maximum eff1c1ency and ease 1n organ1z1ng my personal life 
with my microcomputer. 10-01 

~ NAME 
I ADORE~~~~~~~~~~~~~~~~~~~~ 

CITY ~ATE IP ____ 
I have enclo~ s119.~ ;o awid delays and handling charges 
0 Check 0 Moneyciber ~-.hadn!IM1C1Shl)pongfell.epicoo OrOMI 
0 C OD fIf delniery dfl'erent than abOYe. please specify! 



GENERAL 


Once man's world was the center of the universe. 

Then came Copernican astronomy ... 

Once man was a being apart from the rest of creation. 

Then came Darwin and evolution . .. 

Once man understood his own behavior. 

Then came Freudian psychoanalysis . .. 


And Now 

Artificial 

Intelligence 
Harold Nelson 
Kilobaud Microcomputlng Technical Editor 

There have always been those who view 
such developments as blows to man's 

humanity, his uniqueness and superiority. 
But, by and large, such developments in 
man's understanding of himself have been 
irresistible, beyond suppression. We seem 
to yearn to more fully understand what we 
are. Artificial Intelligence (Al) may be the 
latest field of research to give us new tools 
to extend that understanding. Getting a feel 
for what Al Is all about could lead to some 
astonishing Insights. 

Ro11t Mules 

Can you rearrange the letters of roast 
mules to form one fairly common English 
word? (It's something most first graders 
can do.) 

Once you solve that puzzle, can you write 
a program that can reproduce what you 
have done? Can you write a program that 
can solve the puzzle? 

It might seem that once we have solved It, 
writ ing the program should be easy. In prln· 
clple (which Is something quite different 
from practice), it might be. 

One way to solve a puzzle like this would 
be to list all permutations of the letters, 
then pick out the word (I think there Is only 
one). Even If we started to seriously con­
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sider this method, the fact that there are 
3,628,800 such permutations would soon 
cause us to abandon It. We would be more 
likely to start arranging the letters Into 
familiar groupings-syllables-then rear­
range these until we found the word. That 
still Is not as easy as It sounds. But when 
we do this something else Is occurring. 
There are quite a number of combinations 
(such as oaue and ssrtlm) that we just do 
not consider-that we reject "without even 
thinking about It." Certain combinations 
(I.e., sounds) do not occur In our language, 
so we don't even think about them. Others 
do, and we work with those. What usually 
happens Is that we chance upon one or two 
of the proper syllables and the solution 
seems to jump out at us. 

How do we write a program that can do 
that? What Is It that we do that makes the 
solution seem to jump out once we get 
close? How then do we write a program 
capable of doing something we do when 
we're not even sure how we do It? No one 
said the program had to get the solution In 
the very same way we did. And, of course, If 
we could get a program to solve the puzzle, 
It might help us to understand more fully 
what It was we did when we solved It. 

If all that's a little confusing, It may be 

because we have quickly, albeit via a trivial 
example, arrived at the kinds of Issues that 
are at the heart of much of the current Al 
research. Let's take a look at some pro­
ducts of Al research-some programs that, 
in the words of MIT's Marvin Minsky, " do 
things that would require Intelligence if 
done by men." Actually, some of them only 
seem to require Intelligence at first. 

Eliza 

This "psychiatric Interviewer" program 
(some versions are called Doctor), written 
by Joseph Welzenbaum, has been around 
for over 15 years. It Is worth a little con­
sideration, If for no other reason, because It 
has " fooled" some people. After an en­
counter with the program (difficult as It may 
be to believe), some people who had a suffl· 
clent willing suspension of disbelief or 
naivete were convinced the program had 
really understood them. 

If you " play along", you can produce a 
fairly realistic dialogue with the program. 
For example (the program's lines are in 
Ital ics): 

Hello. Tel/ me your problem. 
I don't want to. 
Why do you suppose you don't want to? 
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YES .. . I need GENESIS to develop the ultimate program and to take 
fullest advantage of my hardware. 
NAMo;;.._________________________ 

ADDRESS ______________________ 

CITY _________STATE _______ZIP_____ 

I have enclosed $500 to avoid delays, shipping and handltng charges. 
0 Check 0 Money Order 0 C.O.D. (If dehvery address is different than 

above, please specify.) 

Please specify one D 5X-inch disk 0 8-inch disk 
Price includes tax, handltng and shipping (except COD orders.) 10-01 

----- -----------------------~ 



" SHRDLU understands questions 
and requests put to it in English." 

I could never talk to my father. 
Tell me more about your family. 
None of them liked me. 
Perhaps in your fantasies none of them 

liked you. 
Of course, the program is not really 

capable of understanding. Compared to 
some other programs, It is a very unintel· 
ligent program. Eliza achieves Its effects by 
the clever use of a few gimmicks. A more 
skeptical interviewee quickly reveals the 
program's weaknesses: 

Go away. 
I'm not sure I understand you. 
I think you're coming apart. 
Why do you suppose you think you're 

coming apart? 
You are coming apa·rt. 
Perhaps In your fantasies you are coming 

apart. 
No. You are in reality. 
Perhaps in your fantasies you are in 

reality. 
This rather inane little exchange reveals 

Eliza's limited language handling capability. 

Anlm1I 

A somewhat more interesting program, 
capable of learning as it is used is called 
Animal. This is a game in which the pro­
gram tries to guess the name of the animal 
chosen by the user. When it makes an incor­
rect guess, it asks for the name of the user's 
animal and some information about it. It 
stores this information and recalls it at ap· 
propriate times in subsequent games. In 
one version the program begins by asking 
"Does it have horns?" If the answer is yes, it 
guesses the animal is a buffalo. If the 
answer is no, it guesses a butterfly. After a 
few wrong guesses and accumulating infor· 
mation provided by the user, a dialogue 
with the program might look like this: 

Does it have horns? 
No. 
Does it have a beak? 
No. 
Does it have four legs? 
Yes. 
Is it true that It can climb trees? 
No. 
Does it have a curly tail? 
No. 
Does it give milk? 
Yes. 
Is it a cow? 
Yes. 
Notice that the user-provided informa· 

lion is stored in "branches." The program 
will not ask about dogs or cows when the 
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exchange is about an animal with horns. 
Does it have horns? 
Yes. 
Does it live in the woods near water? 
No. 
Is it true that it is smaller than a buffalo? 
Yes. 
Does it live in high rocky places? 
Yes. 
Is it an ibex? 
Yes. 

SHRDLU 

One of the most intriguing and signifi· 
cant Al programs was produced by Terry 
Winograd in the Al Lab at MIT. SHRDLU is 
capable of understanding questions and re­
quests put to it in English; it Is capable of 
giving English answers to questions and of 
performing requested tasks even if they re· 
quire multiple operations. As if that were 
not enough, the program can understand 
what it has done and why it has done It, and 
it can give competent English descriptions 
of these. 

SHRDLU functions in a limited domain 
called a " blocks world." This consists of a 
variety of variously-colored blocks, 
pyramids, boxes, and so forth. The program 
answers questions about the arrangement 
of those objects, provided the questions are 
precisely stated. If they are not, the pro­
gram asks for a clarification. SHRDLU will 
perform requested rearrangements of the 
shapes and explain what intermediate 
action, not specifically requested, was 
performed. 

Douglas Hofstadter, who provides an ab­
solutely insightful treatment of Winograd's 
SHRDLU in Godel, Escher, Bach, says that 
while "SHADLU may not be isomorphic to 
what we do... the act of creating It and 
thinking about It offers tremendous insight 
into the way intelligence works." 

Internist 

The study of "expert systems" is leading 
some researchers to develop more practical 
programs. Internist, developed by Myers 
and Pople at the University of Pittsburgh, 
reproduces the special diagnostic skills of 
a doctor of internal medicine. The program 
collects data on a patient's symptoms, 
case history, test results, and so forth. Act· 
ing much like a human diagnostician, the 
program then decides which possibilities to 
delve into, asks specific questions about a 
possible illness and suggests a diagnosis. 

The developers of Internist believe it will 
be ready for field testing at institutions 

other than Pittsburgh by 1983. 

More RoHt Mules, Algorithms and 
Heuristics 

Our discussion of how we might solve the 
puzzle presented at the beginning of this ar· 
ticle exhibited two approaches to program· 
ming. The first is the usually straightfor· 
ward method of writing the code for a given 
algorithm. In the case of our example, the 
algorithm might be: 

•generate one combination of the 10 
letters. 

• check this with a standard English die· 
tionary to see if it Is a word. 

• if It is, stop. 
• if not, go back to the first step and start 

another round. 
It wouldn't be hard to write a procedure to 

generate the permutations, especially in a 
good Al language like Lisp. It wouldn't even 
be too difficult (just very boring) to give our 
program access to the words in a standard 
dictionary-all we really need would be the 
listings under A, E, L, M, 0, A, S, T and U. 
Somewhere between the first and the 
3,628,800th iteration, we would have our 
solution. 

While this would get the job done, it 
would be neither elegant nor very satisfy· 
Ing. We might somehow feel uneasy about 
reproducing In so mechanical a fashion 
something we do in a very sophisticated 
manner. We might try to write a more so­
phisticated procedure, which could include 
various linguistic principles. Basically we 
would want to teach the computer some of 
our language-we would want the program 
to produce and evaluate syllables just as 
we do. We would want it to be able to com· 
bine these to form trial words just as we do. 
Using such principles or "rules of thumb" is 
an heuristic approach to our programming 
problem. 

It is easy to see that the first two pro­
grams (El iza and Animal) employ the 
straightforward algorithmic approach, 
while the latter two make use of heuristics. 
Actually, SHRDLU and Internist probably 
employ both approaches. Programming 
heuristics can give us a more sophisticated, 
more Intelligent-appearing program. 

Of course, to program in this way Implies 
some understanding of the mental rules of 
thumb we use when solving our puzzle. This 
is what Hofstadter Is referring to In his 
statement about SHRDLU. · 

Are M1chlnes ind Progr1ms Intelligent? 

Al researchers for the most part are not 



" .. one theorem-proving program has correctly proved 
~ thPorP-m with a nrnnf thP author w.q~ unfamiliar with." 

trying to produce mechanical brains. We 
are a great many years away from any such 
posslbillty. In fact, there does not seem to 
be any hard knowledge on how the brain in· 
terprets basic neural activity into "con­
scious thought." So even If we had the hard­
ware ability readily available to construct a 
machine that could reproduce what the 
brain does In this interpretation, the levels 
of interpretation in the brain and in the 
machine would not necessarily be isomor­
phic-there would not have to be a one-to­
one correspondence between the levels of 
Interpretation in the brain and those in the 
machine. While trying to construct such a 
machine could lead us to new insights 
about what happens In the brain when 
thought takes place, we are not on the verge 
of being replaced by mechanical thinkers. 

In spite of the fact that algorithms have 
been written for activities such as juggling 
and bike riding, I don't think anyone has 

tried, in software, to get a TRS-80 to turn a 
somersault. Still, programs designed to do 
things that normally require human in­
telligence have produced some interesting 
and occasionally surprising results. For ex­
ample, one theorem-proving program is 
known to have correctly proved a theorem 
with a proof the program's author was not 
familiar with. In a case such as this It Is hard 

Al Reletecl RNdlng 

to say whether the intelligence exhibited by 
the program was Its own or merely a reflec­
tion of its author's intelligence. 

Would our puzzle-solving program be in· 
telligent II it solved the puzzle in a way even 
similar to our way ol solving it? 

The answer to this question as well as the 
puzzle itself Is, in the over-used last words, 
left to the reader as an exercise.• 

If the 1ooic or enlflclal ln1elhgence os something you would t•ke to en ter more deeply Into, here are some on· 
teresting and roaoablo bOOks on thO sot1tec1· 

Boden, Margaret, ArllllCJa/ lntelllgence and Natural Man, Bas•c Books. Now York 1977 
Hofstadter, Douglas. Godel. Escner. Bach. ~soc Books, New Yori<. 1979 
Wi nstoo, Patrock, Artil 1clal Intelligence, Addison-Wesley, Reao ng, Mass 1977 
Abelson. H ano di Sessa, A Turtle Geometry, l ne MIT Press. Cam:>ndce. Mass 198 
Paport, Soymour, Mindstorms, Basic Books, New York, t9fl0. 
Ringle, M anin (ed I Pl!1tosopnle•I Perspectives in Artrlle1•t tnrelli~nce. t1uman111es Press, New York. 1979 
Kent. Ernest. The Stains of Men and Machines, By!eJMc;Graw H oll, Now York. 1981 
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TRS-80* Computer Owners ... 

Great New Access Store! 


tJE,W, Fully Tested 

AFD Mini-Disk Drives 

from$275. 
• 	 Every Access Floppy Disk drive is electrically tested. mechan­

ically tested and burned-in 48 hours under operating condi· 
lions. Look for the signed test list in the sh1pp1ng carton. 

• 	 AFD drives are capable of either single- or double-density op­
eration. AFD-100 • drives store 102-Kbytes 1n single-density. 
180 Kbytes in double density. AFD-200 '" dnves store 205 
Kbytes in single-density . 364 Kbytes in double density. And 
these are formatted file storage capacities. Moreover. you can 
store twice these amounts on a single diskette using AFD 
" fhppy" dnves (AFD-1 OOF •• or AFD-200F •• drives) 

• 	 1t>-day free trial offer ... comprehensive 90-day limited war­
ranty . . unbeatable prices . AF0-100 (11 $275.00. -1 OOF 
(u $329.00, -200 (u $429.95. -200F (11 $449.95. 

/VOW/ Percom Drives for Your Model Ill ! 
Internally mounted drives that feature " flippy" capability. double- or single­__............,._~~-
dens1ty storage. comprehensive pre-delivery testing . 48-hour burn-in and, best 
of all. Percom·s widely acclaimed disk controller A First-Drive System includes 
the four-drive disk controller. one or two drives. cables and a fully illustrated 
owners manual Use Model Ill TRSDos·. Percom OS-80 t and other Model Ill 
compatible DOSs. 

Prices: Complete First-Drive System w 1 drive only $560.00 
w 2 drives only $860.00 

Note: If you prefer not to make the First-Drive System installation, we will.... . ­ do it for only $29.95 plus shipping (if shipped). This includes a 48-hour 
operating burn-in of your Model Ill computer. installation of the drive sys­
tem and final checkout of the expanded system. 

lJnUT,.eotJk. h .... 1 800·~~/-347:;, 1• '°" :.,, 1"1 <..\ 

•, I LA•C · -l.U... I _,. L (,) ll1 , , ' , ., • t t'f1 ' If J 
' ' dt .AJ ,.. ,..-.\ t.J t d l 'l ' J •" ' I 1! 

ir · ::. ~ t. $1Y~"1f1.o .a1 ""' t I ' ' urtlt._'f UV• " :> ,\,JC J >\all t.Jt 11U 1!t f 

S.Ut tt t J • • t . Uf J;. ;. :• • 000 00 II ) .01 ~ If .,I t1 II t • I " 
._.. , • f. ;0t 'J ~1 ~ I • \' 11 9' 1• t t t i r(lo • ~ 1 1 
A ~.. ~ ,, 1 A • I• ·' • 

r 1 , ,, r . 1? 14) 690-0206 

Save' Ask about quantity discounts for TRUGs 
Savel VISA and Master Card charges are nut deposited 
until the day your order 1s hipped 

1>111c r s "'" ) C.PI Cll ll M I N:,, •,uwu. I I (J (.tli\Nu l WTI f1UIJI NO rn I 

Unlimited Access! 
Easy to get to. Ttlat's our new walk in computer 
cente1 on Centr al ExpresswC:ty 111 suburban Dallas. 

0 ' C..•"811l•O ~' 

--~t---------~~ RICHARDSON 
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Sarne Old Savings Galore. 


Upgrade Your Model I to Double Density 

only 515995 

And not with some unproven hacker's kit. either. But with an assembled and fully 
tested Percom DOUBLER-lit . The DOUBLER-ll t simply plugs into the disk drive 
controller socket of your Expansion Interface. Then it lets you store over four 
times more on one side of a diskette, depending on the drive. than you can store on 
standard Tandy Model I drives. Other features : • Reads. writes and formats either 
single- or double-density• Includes DBLDOS 'v, a TRSDOS' compatible disk­
operating system •Runs TRSDos·. NEWDOStt, Percom OS-sot and other 
single-density software immediately. Change to double-density operation when con­
venient• Lets Model Ill software be read on your Model I• Includes on-card high­
performance data separation and write precompensation circuitry. 

Microline-80 Printer 

Grand-Opening Special $399.95 (REGULAR $44&.oo> 

Compare the Microline-80 feature-for-feature with any other competi­
tively priced printer. •Uses standard roll paper, fan-fold forms or 
individual sheets. •Prints expanded characters and graphics . •Prints 
96 ASCII characters (9x6 dot format). 64 graphic characters (12x6 dot 
format) . •Throughput is BO-characters per second. standard-width 
characters. • Print head 1s rated at 200 million characters. • Compact. 
lightweight. quiet. 

Low-Cost System Furniture 
Desks from Printer Stand 

$115. only $144. 
Modular design accommodates customized arrange­
ments • Furniture quality styling and construction 
• TRS-ao· compatible colors • Units knockdown for 
easy transportation . 

Save! Make ACCESS your one-call shopping center for TRS-ao· 
hardware and software. Call our toll-free order number for free 
product literature and latest prices. 

AUTHORIZED 

PERCOM SALES AND SERVICE CENTER 


Toll-Free 

Order No. 


1-800-527-3475° 

(ordefa 6 liter1ture only) 

401 N Central Exp ress- a y P600 
Richardson. Texas 750 8 0 ACCESS UNLIMITED ( 2 14) 690 0206 
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GENERAL 

A discussion of the Pulitzer Prize-winning book. 

Godel, Escher, Bach 


Godel, Escher, B•ch: 
An Etern•I Golden Br•ld 
Basic Books, Inc. 
NewYC>B, NY 
Hudcover, 777 pp. 
$20.50 

by Nancy Robertson 

Alan Turing, a mathematician and inf lu· 
ential pioneer of computer science, 

wrote, " I believe that at the end of the cen­
tury the use of words and general educated 
opinion will have altered so much that one 
will be able to speak of machines thinking 
without expecting to be contradicted." 

Turing made that prediction over 30 years 
ago. Perhaps In two more decades it will be 
true. But In our time, the debate over the 
question, " Can machines think?" Is raging 
and emotional. It has been fanned by the 
uncanny growth in computer production, 
and aired In general Interest publications 
such as the New York Times Sunday Maga­
zine. Like the theory of evolution, the ques­
tion threatens the ego of our species. Yet, 
artiflclal-lntelligence research is undenia­
bly a tool toward understanding human in­
telligence. 

Douglas Hofstader, a young physicist 
and computer scientist, frames the ques­
tions of the art ificial intelligence (Al) debate 
eloquently in Godel, Escher, Back: An Eter­
nal Golden Braid (Basic Books, Inc., 1979. 
New York, NY). In 1980 the book won a 
Pulitzer. Later that year, It reached the New 
York Times best sellers list. 

It ts a deep and provocative volume that 
Illustrates the Infinite complexities of Intel· 
ligence. Using the works of Kurt Godel, M.C. 
Escher and Johann Sebastian Bach, Hof­
stader Identifies three vital characteristics 
of human Intelligence: hierarchies, strange 
loops, and paradox. They can be Interpreted 
as the three strands of the title's " eternal 
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golden braid.'' The limited occurrence of 
these qualities In our most recent and im­
pressive computing achievements reflects 
on our limited understanding o f human 1n· 
telligence. 

Artlliclal mtelllgenc.e Is not merely ad· 
vanced computer science, but a composite 
of studies. " In our century the time was ripe 
for computers-" the author writes, " com· 
puters beyond the wildest dreams of Pas-

M. C. Escher's Canon Crabs 

BEELORECHT, AmstetO..m VAGA New YOik 1981 Colleelooo H i.6QS Clem..enutnu5 ..um 

cal, Leibniz, Babbage. or Lady Lovelace. In 
tne 1930's and 1940's, the Inst ·g iant elec­
tronic brains' were designed and built. They 
catalyzed the convergence of three pre­
viously desperate areas the theory of axio­
matic reasoning, tne study of mechanical 
computation, and the psychology of 1ntelli· 
gence." 

It seems natural to consider the nature of 
human intelligence before mechanical 



"It is a deep and provocative volume 
that illustrates the infinite complexities of intelligence." 

computation. It is more familiar to us. Yet , 
it 's obvious that a simple dictionary defini· 
lion of intell igence or intellect is trivial. 

Midway through the book, Hofstader 
writes, " Our con fusion about who we are is 
certainly related to the fact that we consist 
of a large set of levels, ano we use overlap· 
ping language to describe ourselves on all 
of those levels." Hofstader's discussion o f 
those levels, beginning with Bach, Escher 
and Godel, is one of the books most pro· 
found statements. 

While the choice of Godel, Escher and 
Bach at first appears incongruous, Hof· 
stader presents their work as '"shadows 
cast in different d irections by some central 
essence." The openiag chapter of the book 
simultaneously introduces these men and 
Hofstader's concept of levels of meaning. 

Tne author begins by considering Bach's 
Musical Offenng. The t it le of the composi· 
tion refers to the fact that it was dedicated, 
or offered, to Frederick the Great , who was 
the reigning king of Prussia. 

Bach wrote an inscription on the original 
score, Regis /ussu Cant/O Et Reliqua Can· 
on1ca Arte Resoluta. (It translates to '"At the 
King's Command, the Song and the Re· 
mainder Resolved with the Canonic Art." ) 
The ini tials form an acrost ic, spelling the 
Ital ian word ricercar, which meant both " to 
seek" and "fugue." A canon, which 1s the 
musical form of most sections of the 
Musical Offering, is a strict smgle·theme 
fugue. There is also a great deal to seek in 
the Musical Offe1/ng. l ri th is short example, 
Hotstader introduces the potential for 
multiple layers of meaning. 

"The idea of a canon," Hofstader ex· 
plains," is that one single theme is played 
against itself. This is done by having 'cop­
ies' of the theme played by the various par· 
ticlpating voices." Fugues follow the same 

princ iples of composit ion, but are based on 
one or more themes. These themes may be 
varied in t ime or pitch. They may be inverted 
or reversed. For instance, what musicians 
commonly call a "crab canon" beg ins with 
a theme that 1s played backwards 1n it s se· 
cona and final rendition. 

Hofstader uses the term " isomorphic" to 
describe the relat ionship of the variations 
to the original theme. In other words, the 
variations are altered forms ot the original 
theme. It is possible to extrapolate a theme 
from any of its variations. The role of 1so· 
morphism in thought processes is st ressed 
again and again throughout the book. 

Hofstader wants us to recognize that the 
form or st ructure of our thoughts nave im· 

plic it meaning. The struct ure of the 
thoughts we iterate reveals something 
about the sublevel thoughts that build ex· 
pression. 

In the Musical Offering the Canon per 
Tonas has a significan t structure. In each 
expression of the theme, Bach modulates 
the key upward. For instance, the first state· 
ment of the melody and accompanying 
voices begins in C minor, but the resolution 
is In 0 minor. Normally, variations end or 
" resolve " in the same key that they begin. 
Opening in 0 minor, the second statement 
of the Canon per Tonas theme resolves in 
yet a higher key. The pattern continues to 
spiral through six modulations. Bach has 
broken down our normal expectations, yet 
surprising ly brings the piece back to its 
original key in the final modulation. 

A canon or fugue is clearly a hierarchical 
system. The ru les of composition and the 
themes to which they are applied produce 
distinct patterns and levels within the struc· 
lure. 

The Canon per Tonas takes us a step far· 
ther into Hofstader's theory. This particular 
canon is an example of a strange loop. "The 

;Strange Loop' phenomenon occurs when­
ever, by moving upwards (or downwards) 
through the levels of some hierarchical sys 
tern, we unexpectedly f ind ourselves right 
back where we started." 

This concept leads us smoothly to M.C. 
Escher, a Twentieth-century lithographer 
and print master who represented his fasci· 
nation w ith strange loops visually. Escher is 
known for prints such as Waterfa ll and 
Drawing Hands. In Waterfall, water travels 
upward through a series of three sluices, 
drops from a waterfa ll, and begins its de· 
fiance of gravity all over again in the same 
sluiceway. Drawing Hands depicts a sheet 
of paper on a drawing board. The left hand, 
wh ich is drawn on the paper, is drawing a 
right hand, which is drawing the left hand. 

.., he viewer cannot help getting caught 
up in Escher's implied chain of levels, in 
which, for any one level, there is always 
another level above it of greater 'reality,' 
and likewise, there is always a level below, 
'more imag inary' than it is," Hofstader 
writes. In Drawing Hands there is a level of 
" greater reality" just beyond the print: 
Escher's hand has drawn the hands that 

Eta Oin: Can a pyramid support a pyramid? 

SHRDLU: I DON'T KNOW. 

Dr. Tony Earrwig: The question makes sense, but there Is no example in the 

scene. SHRDLU has no way of looking into the details of its programs, even 

though these ultimately define its capabilities. 

Eta Oin: Stack up two pyramids. 

SHRDLU: I CAN'T. 

Dr. Tony Earrwig: SHRDLU tries and fails. 

Eta Oin: The blue pyramid is mine. 

SHRDLU: I UNDERSTAND. 

Dr. Tony Earrwlg: All of the information about colors, shapes, sizes and loca· 

tions of the objects is known to SHRDLU in itially. Possession is left as an 

unknown property of objects about which It can be told. It stores this informa· 

tion in its data base. 

Eta Oin: I own all blocks which are not red, but I don't own anything which sup· 

ports a pyramid. 

SHRDLU: I UNDERSTAND. 

Dr. Tony Earrwig: The result of understanding these sentences is the creat ion 

of new procedures within SHRDLU for deducing whether you own something. 

Eta Oin: Do I own the box? 

SHRDLU: NO. 

Dr. Tony Earrwig: The box supports whatever It contains, including a pyramid. 

Eta Oin: Do I own anything in the box? 

SHRDLU: YES, TWO THINGS: THE BLUE BLOCK AND THE BLUE PYRAMID. 


Example 1 
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"So far in the development of computer science, 
conscious self-reference, the recognition of paradox, and 
understanding the concept of infinity are all elusive. " 

draw each other. 

The print Itself la characterized as a two­
atep strange loop: The right hand draws the 
left; and the left hand draws the right. The 
strange loop of Drawing Hsnds 111 repre­
sented In Fig. 1. 

Hofatader's term "strange loop" la a fl· 
nlte representation of Infinity. "In . .. 
strange loops. . . there 111 a conflict bet· 
ween the finite and the Infinite, and hence a 
strong sense of paradox." 

While Hofatader aen Escher's prints aa 
"visual analogues to the canons of Bach," 
the paradox embedded In them leads to the 
study of Godel. Kurt Godel was a German 
mathematician who publlahed a treatise on 
mathematalcal reaSOf!lng In 1931. The pa· 
per showed "that no axiomatic system 
whatsoever could produce all number-theo­
retical truths, unleaa It were an Inconsistent 
systemI" 

Using the strict rules of formal mathe­
matical system to generate and prove 
theorems of number theory, Godel dis· 
covered a true theorem that could not be 
proven. The discovery of this paradox lead 
to his lncompleteneaa Theorem and trea· 
tlse. ~e validity of his argument threat· 
ened the foundations of mathematics, 
which Is dedicated to the eradication of In· 
congruity. 

Outside of mathematics, paradox has 
been a recognized characteristic of human 
thought since ancient tlmea. Eplmenldea 
was a native of Crete who Is credited with 
"one Immortal statement: 'All Cretans are 
liars.' " Was Eplmenldea telling the truth? 

The Eplmenldes paradox, or "llar's para· 
dox," la a one-step strange loop. A two-atep 
strange loop expreaslng a similar paradox 
could be: 

Fig. 1 
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"The following sentence Is false. 
The preceding sentence Is true." 

This two-step loop Is closer to the heart of 
Godel's Theorem. 

Called TNT for Typographical Number 
Theory, Godel constructed a formal mathe­
matical system that could write self-refer· 
entlal statements about natural numbers. 
Applying self-reference to numbers was 
brllllant, regardless of the additional dis· 
covary of paradox. Self-reference was a rec· 
ognlzed characteristic of human dialogue, 
of literature and art-but not at all charac­
teristic of our tradltlonal perception of 
mathematics. 

In TNT language can be represented by 
symbols, which In turn can be represented 
by numbers. For Instance, the English Ian· 
guage version of the first axiom of TNT Is, 
"For all variables s there does not exist a 
successor of a that la equal to zero." Sym· 
bollcally, this statement can be represented 
by: a: Se = 0. The numeric sequence which 
expresses the same axiom Is: 666,262,636, 
123,262.111,666. 

Using TNT to generate and prove theo­
rems of number theory, Godel eventually 
derived Theorem G. Hofstader roughly 
translates this to "G Is not a theorem of 
TNT." In a two-step strange loop, It might be 
represented aa follows: 

G la a true statement of number theory. 
G cannot be proven. 

Whlle the Eplmenldes paradox rests on the 
fact that the statement Is neither true nor 
false, Godel's Theorem G Is true, but defies 
proof. 

The Important thing to grasp about 
Godel's work Is that paradox and self-refer· 
ence are not llmlted to language, music and 
art-paradox and self-reference are found 
In number relations. Both paradox and self· 
reference are universal characteristics of 
human thought. Goclel'a work reinforces 
our knowledge that numbers, llke words, 
are symbolic (or Isomorphic) represent&· 
Ilona of Ideas. 

So far In the development of computer 
science, conscious self-reference, the rec· 
ognltlon of paradox, and understanding the 
concept of Infinity are all elusive. Yet com­
puters, llke humans, base their thought 
operations on hlerarchlcal sytems. Be­
tween computer hardware-memory regist ­
ers, CPUs 1/0 devices and circuitry-and 
high-level languages such as Lisp there are 

Intelligent programs 


Embedded Pattern Matcher 


LISP 


Complier or Interpreter 


Machine Instructions 


Registers and Data Paths 


Flip-Flops and Gates 


Transistors 


Fig. 2 

several functions. There Is a machine 
language, assemblers, assembly code, 
Interpreters, low-level language, etc. Fig. 2 
Is a diagram, taken from Godel, Escher, 
Bach, representing the hierarchy of In· 
telllgence In a computer. 

Hofstader believes that there are human 
processes that could be delineated that 
serve the same functions. On the lowest 
level, he compares hardware and the brain 
as an organ. For an example of a higher 
level analogy, take a computer operating 
system. " It Is virtually certain that there are 
somewhat parallel things which take place 
In the brain: handling of many st lmull at the 
same time; decisions of what should have 
priority over what and for how long; Instan­
taneous Interrupts caused by emergencies 
or other unexpected occurrences... " 

Yet computers have seldom demonstrat· 
ed understanding, self-awareness or crea­
tivity. A computer that generates haiku or 
music from a random mixture of pro­
grammed phrases Is not creative any more 
than a calculator Is creative. The computer 
does not Intend the result ing lines and 
melodies to have meaning. It does not un­
derstand the expllclt definition of the sen­
tence It generates. It does not appreciate 
the tones of the musical themes It com­
bines. Hofstader writes that: 

An lnt9illgent program would p<Uumably be one which la 
-Niii•enoUQh 10 90ive problem• of many different aona. 
II would IHm 10 do MCh different one and would accum. 
ul•I• exepnence In dolno 90. II would be able lo won. 
within that •I of rulee and yet, 1190, at approprlal• mo­
menta, lo atep back and make a judgement about whether 
wOtklno within that Ml of rulea 11 likely to be profitable In 
lerma of aome ~•IIHI of goal• which It haa. II would be 
able fo c-10 atop wOtklno within a gl--. framework, It 
need be, and to crMI• a new framework of rul• wllhln 
which to work tor a wlllla. 

This la the sort of Intelligence Godel used 



In discovering his Incompleteness Theo­
rem, that Escher used In most of his art,Clnd 
that Bach exemplified In the Canon /)#Ir 
Tonos. 

Hofstader believes that the current In· 
ability of programming and computer 
science to achieve such program reflects 
our limited understand ing of human 
thought. He believes "One key for under· 

"Yet computers, like humans, base 
their thought operations on hierarchical systems." 
standing and creation of Intelligence lies In 
the constant development and refinement 
of the languages." 

He argues that Terry Winograd's Al pro­
gram SHRDLU had demonstrated a degree 
of understanding In a machine. The pro­
gram, which was written while Winograd 
was a graduate student at MIT, converses 
with humans to manipulate Imaginary 

The 'Eternal Golden Braid' 

A Study of Artificial Intelligence 


by Nancy Robertaon 

A t first glance, the response to Godel, 
l"l.Escher, Bach seems as Incongruous 
as the "eternal golden braid" that weaves 
the genius of these three men together In 
a study of artificial Intelligence. In 1980 
Douglas Hofstader's opus, a book of over 
700 pages In Basic Book's hardbound edl· 
tlon, won the Pulitzer Prize for general 
nonfiction. 

Martin Gardner, who had reviewed the 
book for Scientific American wrote, 
"Every few decades an unknown author 
brings out a book of such depth, clarity, 
range, wit, beauty and originality that It Is 
recognized at once as a major literary 
event." So It was for Godel, Escher, Bach. 

The manuscript fell Into the hands of 
Martin Kessler, president of Basic Books, 
New York, NY, when a friend of his who 
had hoped to publish the volume through 
a university press despaired of the large 
task. When the enormous bundle of manu· 
script and diagrams arrived In the mall, 
Kessler's first reaction was "a sinking 
feeling, but then I took It home and began 
reading It-and I got hooked, at first by 
the puzzles" Hofstader used to Illustrate 
his points. 

Kessler decided to go ahead with publl· 
cation, although the potential production 
oost appeared prohibitive. " It looked like 
we'd have to charge $28 a copy to make 
our money back. The nagging question 
was who would buy the book at that price. 
While Interest In the manuscript began to 

stiow that the book would probably attract 
a wider readership than the publishers 
originally anticipated, production prob­
lems continued. Finally, arrangements 
were made with Hofstader to typeset the 
'llOlume himself on a computer. 

After the hardback edition came out, 
Vintage, a subsidiary of Random House, 
negotiated for the rights to the paperback 
edi\.lon. From October, 1980, to March, 
1981, a tome considering the characteris­
tics of human thought, the Intelligence of 
three creative geniuses and the ramlfica· 
lions of artificial Intelligence, Godel, 
Escher, Bach bobbed up and down on the 
New York Times' list of best selling trade 
books. Its subject and Its depth made Its 
appearance on the list unique. 

Hofstader, who was born In New York 
City and raised In California, Is temporarl· 
ty living In Berkeley, CA, and continuing 
his research. He Is uncomfortable with the 
notoriety the book has brought him-the 
phone calls from strangers and the hun· 
dreds of letters. " Different people deal 
with fame In different ways," he said. 
Although he Is appreciative of the Interest 
In the book, he feels It has the strength to 
"stand on Its own." So far, he has tried to 
keep up with the correspondence that has 
resulted from the publication of Godel, 
Escher, Bach. Recently he responded to 
over 400 letters from readers, but his 
energy Is waning. He continues the eter· 
nal quest Implied by his book.• 

blocks. Hofstader writes that the program 
was designed to: 

•Understand 	questions In English 
about the situation; 

•Give answers In English to questions 
about the situation; 

•Understand 	requests In English to 
manipulate the blocks; 

• Break 	down each request Into a se­
quence of operations It could do; 

• Understand 	what It had done and for 
what reasons; 

•Describe 	I t s actions and their 
reasons, In English. 

Like Hofstader, Winograd emphasizes 
the Importance of the tangled hierarchy of . 
language. He modeled SHRDLU on his view 
of human thought and human language. 
Rather than separating the various func­
tions of the program Into modules, he Inter· 
twined them. The program Is so convoluted 
that other programmers Initially thought It 
was absurd. Yet, the achievements of 
SHRDLU are Impressive. 

Example 1 Is a segment of a transcribed 
converstalon between SHRDLU and a 
visitor. (The words of Dr. Earrwlg are actual· 
ly Winograd 's. Eta Oln Is a fict ional name of 
a real visitor.) In this short passage, 
SHRDLU demonstrates an ability to learn 
concepts. 

In an article about SHRDLU Winograd 
wrote: 
One of the bulc vlewpointt uoderlytng the model la thet ell 
lenguege UM cen be thought of ea• wey of ectlvetlng pro­
cedures within the he.Ire<. We can think of any utteranca 
u a progrem- one that Indirectly ca- a Ml of opera· 
Ilona to be canled out within the heate<'• cognltMs)'9tem. 
Thia " pro0ram writing" la Indirect In the...,.. that we are 
dealing with an Intelligent lnte<prete<, who may take a Ml 
of action• which are quite dlffe<ent from thoM the apeake< 
Intended. The euct form la Cletermlned by hla knowl«lge 
of the world. hla expectation• about the pef900 talking to 
him, etc. In thta program we haYe a almple -•Ion of this 
process of lnte<prelatlon H II takes piece In the robot. 
Each 19fltence lnle<p<eled by the robot la conYerted to a 
M l of Instruction• In Planner (an Al compute< language). 
The pro0ram 1hat 11 created la then executed to achie'te the 
Clealred effect. 

One of Winograd 's statements Is especl· 
ally Important. "We can think of any utter­
ance as a program-one that Indirectly 
causes a set of operations to be carried out 
within the hearer's cognitive system." 
These "programs" and "sets of operations" 
are the sorts of levels Hofstader wants us to 
recognize In our own thinking. 

Hofstader must stress his point by exam­

eonr1nuec1 on page 1112 
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On the cutting edge of research. 


Artificial Intelligence at M.l.T. 


G. Michael Vose 
80 Mlcrocomputlng Technical Staff 

f man's Intelligence Is truly natural Intelli­
gence, then any Intelligence simulated by 

a machine would be artlflcal-or possibly 
unnatural. This Intelligence would be hard 
to define, at least In part because Intelli­
gence Itself Is hard to define. This has been 
one of the findings of the Artlflclal Intelli­
gence Laboratory at the Massachusetts In­
stitute of Technology In Cambridge, Massa­
chusetts. 

Founded In the early 1960s by Marvin 
Minsky, M.1.T's Al Lab has grown to Include 
10 full-time faculty members, a research 
and support staff of 35 and 30 graduate 
students. These people are engaged In 
theoretical research as well as specific pro­
jects for concerns such as the Defense Ad· 
vanced Research Projects Agency, the Air 
Force Office of Sponsored Research, the 
National Science Foundation, the Xerox 
Corporation and others. 

The primary goal of the M.l.T. Al Lab, ac­
cording to Its Director Dr. Patrick Winston, 
Is to "understand how computers can be 
made to exhibit Intelligence." The two ma­
jor aspects of this search Include develop­
ment of a more thorough understanding of 
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human Intelligence, and finding ways to 
make computers more useful. Recently, the 
Al Lab has channeled Its research energies 
Into Image understanding, studies of 
natural vision, robotics, learning from ex­
perience and language comprehension, 
problem-solving techniques of experts, the 
computing environment and education. 

Education Projects 

The education projects are among the 
Lab's most celebrated and are led by Pro­
fessor Samuel Papert. Professor Papert 
directs the Logo Group, a group which at­
tempts to apply the theoretical findings of 
Al research to education. The Group has 
been Instrumental In the development of 
the Logo language. Logo Is designed to 
allow children to learn through their Involve­
ment In "teaching" the computer. Recent 
work In the Group has Involved the study of 
spatial reasoning. 

Dr. Berthold K.P. Horn directs the Image­
understanding research team. They have 
developed albedo maps, maps from photo­
graphs which have had ground slope and 
sun position shadows removed so that the 
Intensity of the Image Is solely a function of 
ground cover. This research focuses on 
shading and surface characteristics. 

Along with the topic of Image understand­
ing, the Al Lab conducts research on natural 
vision. This effort Is led by Professor Shimon 
Ullman and concentrates on understanding 
the process whereby the retina of the 
human eye distinguishes between light 
sources of differing Intensity. 

Obviously, vision and Image-understand· 
Ing research will have an application some­
day In another of the Lab's research areas, 
robotics. The team working on the Robotics 
projects Includes Dr. J. Michael Brady, Dr. 
John M. Hollerbach and Professor Tomas 
Lozano-Perez. The primary thrust of current 
research Is the development of a high-level 
manipulator language. 

The Al Lab's overall Director, Patrick 
Winston, heads the theory of reasoning by 
analogy project; Professor Marvin Minsky, 
the Lab's most well-known member outside 
academic circles, continues his work on the 
"society of minds" theory. This Is a theory 
which postulates that Intelligence Is the 
result of the Interplay among groups of 
related Individual concepts or processes. 
Professor Richard Greenblatt continues his 
work with Lisp, a character-manipulation 
language that he developed lnltlally several 
years ago. 

In a recent Interview with BO Mlcrocom­
putlng, Dr. Winston addressed the Issue of 
whether or not artificial Intelligence 
research will develop machines so powerful 
that society may become over-dependant 
on them. " In the first place, America and 
Europe are already overly dependant on 
machines. For example, without farm ma­
chinery most of the Industrialized West 
would starve to death. Secondly, one of the 
major goals of Al research Is the develop­
ment of computers that explain what they 
are doing •!"Id how they are doing It. In this 
way, Al may help us understand ourselves 
better.''• 

Reader SeNlce ror facing PaQ9 .-M2­





''I see
I re

•1nyaur 

" .... It's becom Ing very clear now . .. 
Your mlcrocomputlng life Is going to be very 

exciting ... Money! I see much 
money for you. Perhaps It Is the 

money you will gain when 
Instant Software's new 
business applications 

guide your financial 
endeavors. I see 
travel . . . you will 
journey to distant 

worlds in distant 
times. You will build 
kingdoms from des· 
erts and armies 

from slaves. Never 
will you be bored, 

adventurous one! Your 
programming burdens will 

lighten with new utilities-new 
tools. I see color! Many 

bright colors! I see new 
packaging for all these trea­
sures ... everything new! 

And ... yes, a tall, hand· 
some stranger who will 
guide you to these won­

ders. It will be your In· 
stant Software dealer­

a wise one indeed. All 
awaits you-all is 

yours for the asking. 
Soon ... very soon! " 



Get a glimpse of the future today-at your nearest 

Instant Software dealer . 


........... 
fHl CO...fl'IJT(lt &HOP ~ 
I.USU 
COMPUllA lAll(. A"ICt\ot~ 
'IU"IU.u n1cu10...a.. ,.,.._.. .,,,.,,,.,co ~aa­.....,... 

COMt'IJT l" S T()Al ............. 
W(SA(•.~ ....... 

.. ut: S ll(CPIO..« ,,,.._. 
"fll)O-.A~ COW•.;TCflt ~l .._. 
a.·wvt(11 fo.o90t" 
'°'"'T'WAN" 1TA"IOt4 .,..,.._ 
"-.J1'11()l ....... Ylll1• 

&AAA• ..... 
!ollCJl'C) COMPVT[f:l STl'[1to1·~ ..,, Sp­ 1'1 
CM.I......... 
AOVA..Cf ~"""Oil> (A Gru• ~».orr 
A0...-.1.1'1 :«:O COtrd'Vftilll "'°°'-'CT, Wta •~• 
Ali. TA()NtCL &..... )0.. 

Alo.tCO RfCTJll()lr(C ...,....1' 4.1\.w 

Al.A' COMJ'\JUM ~--"" 
l'fTl frCOUST""U 11 ,, ....0 
ltTflHOf' ~t/­
CA~O\. CC-.O"'Vf[JI ,~,'lM~ S.<>•1'.,..10 
COA.11 ll£CJJl'OhoCS ..,,"tt a., 
~"'°°"""o pr..,.. 
COM••\1'£1111 .....,.,., ~ <..A41JO~.. ,11 ...... 

()~··· 
CO..."-"UI: ll'UJ& h--,~... 
COM~PI ''Ol'lf ,... l .."+o 
CCWNTlll ""'°"-0 ._...• .._-~1.. 
OE"C>St..A llt ..,...• .Af'fe( J illlf P Atft .,.,....,..,,,. 
()WUOONAL IOf 'WAR( '-'~ 
(UTAQh t.N• Cl.• 
(..l.,_,.fOllU.titA.Wr•h·~•• 

ORA' t.l.AfTElll '-"''•""..-.a 
11()111' 'll'vOAl.D [1.lc.'llC>HJC& "t()f'MOQ!t 
"".NT 1to:'.HO"f CO"'*"VT JrtQ ~ .. 

IU.ll.Jr.t(;~°"""'11'· Nlot,la_bt.. 

Ma-Q !ptCLf.i.TU 0.· 'f Coo, 
MN& f ..OV.~(' l.Of"IOOC 
oP.t....,,.ECt'iJ.ttCA.t llOOKS ~~ 
~~~l..W'fl1'(1 ' 0All..t.Jll,.. t,.(, V..••wo-t" 
lllCOOMP\,"FAS lJC-ru 
0 COM~•£.A1 MC. u-~M ....,~,,,.,.~ 
"'4.0IO M;Jr,G~ ( c..on 
..... Ol()~ ...e#o\llP'f'9' 
""OIO ~a- Ooevo 
• • .., 50UNtl IWS DIAL f "'-J~ 
"'-L ,.,..........oae., ClHTllll S.. ~ 
5".Avtll IU..()0 ... '°*' 
M.vt11t Sl'Ullll E~'fllO"tQ °""9 
SOf'T'ft'AA( P\US l ·~ 
IUClY-S 90(XSTOfW. ..... tl•,.nc .cq 

11"-'V!rFlOW!" hfCT,.,..>CSM tU..(Rl,. 

"~·~ ..tr"* COMPU'Ttllt 5t0Af. '!!tr•• W )l"oj"• 
"HI •lDUU•TlOG"OU!" C:O-.-t• 
"HI( SOf"'TW.t.lllf 5 TOA( """"~ ..k,. 
WA&A.IM A~ (I foro 

'ilfAl'IAtOAS WtZ>JtO&' -oeors CMt"!la a,,,.... 
W'l1'1MIA au& NfU Stl"UifS JM Mel• 
OOU>AADO 
..,............, o...... 
F·tif(l a M C"O IL.lCT"°"'oCI 0..­
'00«l llllCHAM>''S CAl.CULATC>fit& 'ort C,O. 1 

QlOMIA 
•' .,, .. , .. COYll\JTIA \<IA't" A'I& '• 
aA#.fY\ COVll\Jll" ,._,P • .. ~,u 

Ofa '" OA"A i:i'""""' CS f 
(NfAQT ,>(,~ 

, M~ v-.. co n-.,.. ..,....... 
fC'"<>""oe4 "ClftOVv 

l,il £ f ..."AC' CS 1.N•"'" 
A.A:,.. • A " AS.SOC STOAl rtonotuiw 
•OAHO 
O(..N" if~( (Nf(~ f 11&'"'1 

l~(C:•Jt()o.llC~CA~'U i<M• 
"'"'0AT.A5tS1(y~ ~, ..., ......... 
"'-tJ-"'tCOMll\J l" 11. .. •[fll ~·'0'-4 
lfll H lC""""'<C-S l~o 
~ ..... ' ,..(~u. ... :> ( • .......,... 
~_...f,..(1toj~'>'t lrol 111(),TS "f'"'S (°'P'li(..., 

Co<.N"V.tA JVHC,· P{.>f'ol (Wn."W"'tl 

(.:C°*IJ1\,.£tlli,•()ll( Ito<."'"'" 
C;:QA,lf1\r.llll;Jo .. I) ._. 

CAf • '"'l HtOG•U.Yv "o>(j c~'" 
-...AJll!.: A & ASS<X;u1•t$. .1'<.a.VSJ 

L "-Od~'O ... C()fwll1\i"fll5,tt.a ~G 
.,...,._ STlltl t COv-V lilt C.O O.C.. vr 

lollt'W\otr• M C--OC(). ... Jl\IT("S ~O 
'"l il'flor "'OIJ'i.t <MM:.rone 
1'tAlA!;(C0~T(lll8.._.,. • 

IH~A 

AllC"°8e'f (uir.... 

OoGJtA .. lt(.l't..Ql..OC>t •••,.,,. 

f'&.., CAElf"- hf ·~<:S ,...>Ch 
GAlll'E......,.,. loe.omr v~ 
Q..ur.I PQ(...flt.if tfld.~•

"""'''"°"'""' ""'-AOCOMPIJT(A
$0f"'1'rA"l lol "C' 
5''-lof,j"()llo ..AIC.l~!loft.•.-1 

'"'(8CA~rod~• 
'"{ H4J,I $ ..A.Cot (,...,-.~ .. .,..,. 
1..l,.WOOOSTSTEMI ,,... •• P 

¥ [ ...QA'f "'"' "' '""' &.111•"'0? 
Utlli'°tff"T \t ~lllf Cf ..."EA (:..0 It 

"-"'SM 
A&A.A"fVlt ltA[)IO [Ql.1~"4T 'M<~• 
C(NTIU, .. ,... s.AIOCWP.,ilf,_. ~ 
C<li"'W .. A'l()...,Cf,.,,.flll~ 
c.Q6.u8 .. ,,,, MclWI• 
.. A. ...... CC,."'*"ftffll C(N"("' Al>,,,.•• 

HI(."( ru:.... hO!.OOr ~ ""'• 
J([NTIJQ(Y 

COlwfJl\/fftlli MAU Lo....-"' .. 
l"f~COM"'1Tlft .. ...._. 

'""""""' ACM.(~ :0 &·or ~ 
COMPVTtllt~~ .,_,...,. ....... 
J"lltT(9'UAQ COM~TU'I t.(lrilTtll\ F"'+'9CV0 
i...A:,_.f~S'fS'lMS ..,:­ ~ 
W.I() """'Off C()MPVtt• CVMPA .. T AoJt "'"' 
"()AT$M()Uft• 00M"'~T (,_ Cf .. 'flll 

"°'1•~""' 
llUoltYl..U.D 
~lol f"''fR~.a....t• 

l'AQG'tA"" !>I~ 8" '°"'°'• 
~tt.i..SCOt.1,..,1 [lltS1'0f'l. t.f..--.-... ~·tt 
MA.AACMUllTTI 

.,..._,,.(SOJA 
00( lllO(" ... ( :'9 ....... 

.,..,,.,lS.OIA~·wa"t. ~• ...,l.­

"""""l """' illt'CA E. .. '(Rf"'IS[S """"'"'-' 
l'"'t..0MP<,,,llf"S~it.,C'A•t.. 
... 6SIS.$11',, 
C.<;;OMJ~IV"I 

D•fAS ~ ~...t "°" t 

S.O•'-""A"'IMOV5t A<it"°" 

WtSaQy"i 
f"""\}At "oi: • ~PvTlllll CO'""'D-1 

QCl ... !'l..lfRl(fN'(ll ~ 9'., 
(..Ot.1P1,1T~ ,..,. ._, 

t.llCCOM''\.l'fAS >o~ 
01. (.¥· .,. 

H()l;S.f()f~l"'U(A$.1Cl9'1A 

~"".·•••l 11.ar .. a..rtOfl 
llOHTA."IA 
COY•, T(lll1.T ..i( ....0­

t;l ~"°" 11'\.ACL l'l.Ao ~­
•(........... 
AW~("A.l.( WJf11oAlltf a.·• .... 
C(}lr.l~TflltS.,.[S" °"'...._. 
C.AUtif floA-.f "'()89' P\..A.C.t lftCGS': 
i..rlOr'!'( \Tl.JOO~ • 
,.IYAOA 
u ...· , . ., '"'If" 
,_.,_,KU, hh.l"G.., ~~ H •"'lol•t 
"'fWHoUIM"SHN: 
an~ ,,,,,. ..u cOMN~f.• ct.h"l• c.oncoro 
(l('M,IP.......J1'.I( ...... 

CO...-ll'""'" ' ...,..,.... 
P.i....K. S '" s """° • 
PQPt!olwfX;l~ ~Pl .., .. l .. ,., .. 
,... ...,,,..M 
JU.OK> g,.,A _.., AS$.OC. 1' T()lllll ~ 
St.,iAD"V,.,..•A,NO()UoP-f•; Coro_, 
l'llW llJIMT 
A.&r.'*$f~&Al[6£1(,..,I(.( 6••~•0 
AQ(L ...A"I 5 S~All()t,i('llrY CO l#"IOI'! 

IAlllC}A..., tAQ T..(A6 ....., • ..,.,.,.,. 

""-.,i~.f JtA!); 51'1A • ""-''C»<.::I 

IJ'"'l'\.l'tA•~ l,I ~... 
~11'\/Tfllll"'A~"S lrpri>NOW"'I 
COYP\;T(~0~ .....ll1'll1l> Wutl~ 
( llt()\.lt.(T"S, ""~~ ,.~.. su.'°" 
OAvf"I (Lf.C1"°'"'1CI L~ ~.. • 

t C<:T"(W~ IY()llt,() ..,., , • 
~'tMA&llfll&-.:i..,... 

..&,Uf"..lAO"' -~o W. ,.,. 
1..AY.f"'f fC ~Q '+C,0.W.• 
"" ,,., ..... '''{¥$ ,llfC ~-~-)" 

(,V .. ,. IU. O'iot•,M 

FIAO<)~,A.Cs;~ ST~ .....IO,Mf­

lllAl)l()I ~uYi"'IO lon-r"W 
!oQPWUU OTT ""- f. 
NEW NUKX> 
*.J'l""(l fl((. Tllll(j.. C:.0 Ac...<.i...'0..­
J,h l .. T(~ ff>""'"' 
"" 'C"4f._L •.~ ,. C C...-..o.c 
'.-.<'WIA!)( C.t,~,.fW(\(kA~ 

,1.Atw:.AMUWfS' A.t.uo._..*""' 
"'IWTOIJll( 
~TO C:AAH 0tn1......: l •l '"''•A 1.4.6 

""'-• "°"' 
~~lCOM~ tl'...:t... 'lA. 
...,'9"'U~... 

.,_('.A()AQl Co"'*'­
"">C"O C<.Afff'IJ'fll'C("f"(llt~.. 
Ml("lll() (LfCTlllO"'iC& it«: Co...... 
.,_ICAO-M"' ~,,,_ #Ollt..0 Co:...... 
TVll[HTY'Wfil:ST(.U.if\.lfln'~~·• 
....A.. "IA 11\..A'f C-.-.,, 
OICl.AKONA 
C.OVP\.11' , ..~ tvC , ...... 

"' M~lflll~O •y._ 

l>filO• •ll ""~­ "'°"CIOir• 
A.ADI09'1.t.e•~•~~ 
eo..ret0..(1\ .....~ 

"""""'COMl'Vll,. ~Aflo(WA"r.t, fl.A.­
lit : • [Cl~ G•M't ,._, 
~U• lLlCl~.CS.~ 
R:~~-0"'°'1.-"(I 

.....MITlVAMA 
AlUfD M086( ,... ~ 
AllllTCO EUCTllW)l.llQ ~ 
Na fcfCtfillC:>"'I cs O•A·O 
'°"'11\f'\'f"t~A..0 Gcllori_. 
CVtM>VflAt .t..hOOf~---­lNEC::0..-1'\ll EA (,.. 
~~"'*"'"llC.A.1'1()f.•M~ 
a,IAlf • "8600AltS .,,.,,...! "" 1o..,.,.,, .. ~ , .... ..,......,. 
v......., .... ,...~ 
"I:~ CO...PV11.. CO# p_. 
l'fTT'*-""GCOM"VtlR I TON:. _..,,....,.. 
St( .,f,,... AAOtO S"M>: ~1..1111 "'°9fw,,...,. 
"OV'l JO UfC1"0N C$ L••._. 
'MPfl!ollt.~~ ... '0Y SH()fl .............. 

T(L(YISiQl.I i-A,iiT$ CQllol AAY ·NC......~ 
PUUl!tONCO 
""i<" ldVlll' STOftt ~· ,.,,_. 
"..00l IM.AHD 
..:.ol-OM.t.i.. £~,...SES ,.,.•., 
SOUTH CAM>l..IN.A 
OM.. flll" O ... S .. i.9loQr'I 

Tl.HN(Ul:I 

• t "'°" 1'5'1M.s Cr'..-­
""T'A-.OC)QA C()M:"1T'flt crh"TIJI\ 
a11•-.ooo­

~M'I" 'llll'Olltl.O ...a.,...,..,. 
COM"1"l:~ ...,,..,._, 
Tl!XAS 
COOEOATA >.i; A.•""'OtO"' 
cow~ ......-. 
CQe.l~f"'ll~~.-, 

cc"'~"'~"""·....,.._. 
0 ¥P\IT(llt N ll't "<06 ....,,.. 

C.O"'P\JlfP"'OQJllAM¥~AS.IOC. l"°°°"'ll 
C.O W.ll'V"("ll'Oft"'~;"°" 

C0""'1TlAMJ..ta6\£""'1Cf "or'""'Ot'lll 
~Tlft \Q..Utl()f.\ S.'1 .v. (lf""'O 

~lflllol.A."'IOOI , ... "°"'"~ ~ 
COt.l~TfM 11 0 t..olll..L U:ll.e JKll'°" 
C.(;'tolPl.Jllllt!. TOGO'-'" 
CC:-M~tf). -.,_tOIMAf 
~11-A"tirWI 
G,Af(./YAY 11.lC.,...,._iCS. ~ 
!(,A l1..lC~"°"'ICS o-.. 
....carv ,:.,..,,..., 
WA!lll'l'UAO: ..C><A1Nf.l IA'S OfA. tlll.·--

OMtO 'IAlllY fl8CTillONJC SY1TlWS..._ 
90UH0 6 l'llCT1'0N'CW50...._11U-.......,..... l'flf IHOft Iii: ........ 

'X»M11\J'fl"-.A.HO. ~'°" 
~~~OC)IJ '~M'l.flt YAllfY.,.,.._ 
eot.1ll'VT1111 wcw..o a......., 
.....OCL.AHTt,. ~"''Ill~ 
OMfOA MCAOS, .....,....,... 
"l0l0WCAl)IT'lf(M$ .,._..,.-., 
UO"il.A.LIS.~ 
W"fOOl.loG 
co-M'U"Tllll00HCll'T$ ~ 

..,.r....,. 
Ol '°"'5l SOfT't<rA.AC NwMa.;,"9 \I"" 
CANADA 

°"'"...,,.
Mo(:AC.11t(Ml"AllkJl'fl«l. ....... ""' 
A...uio CO'M'Vrr111 ct"ltllllf r~ a.,........, 
Allll!Of" (lEC11LION<.S fOfO"tMJ. 0.-•Arta 
A._.U CC....JIUlfllt IY•'lWS -I"'""• IC 
Ir~ I SYTU 0.·1""°"""",.. S 
CINl"-A.LO&a1~011111l"0 t~

"' ­COMJ".JQ::)fllhU\ .,.,.,....IC. 
OCUJl\J...,...lllt OI•-• 0..1..-0 

COWll'Vlllt &AlllVt ~.. °"*_... 
towf'UtllllO..:::U-t .-.... O...a ·to 
00..flJUt(•~·T~ ou.... t'lfte•'>O 
('OWflUT[llt Stol()P l TO c....,, A.tmr• 

COMl'Vff" oHOlt.l..D v......,... IC 
COMP\<TIA..AhOOlf ~l>tQT()f4 
....."'9'.Qf\..°""M°'O 
CflllA11rtCQMPu'tl.A$ V<10r\A IC 
0.t.lU(C ~'VTl"SYSlhd I.TD.._._ 
Et~A()tiilCSJOO• -~ Oftt.at~ 
GM.AC.TIC.A C.OW""'T(M 1..10 [~.._ 
i#LtCa OUOUl.ftC ... '°" 0....0.C 
1,. YOl'llOGIC\.TO.~Qn1....o 
Mo(llOMAJl()"I "°"°"46.0P'fMO 
"'CflOfiihACK s.~ .... 
""'QllO 9'-4.AQ( "'-.... ..... 
M&-N ~'VTUILI ..........io- cw.... 
MP I, n,IQ( YA"91'T\' ~ o..ur-. 
OHCl.Ct.H"'"'-~'~~ 
~.X10f''U MACft._U.s.,,ttlt......,.. 

""'•"ll.ATIACOWPUltJlllYS'"EMS..11 C.•~....... 
lOfAL~t"S'l'SllWI. .... ~ 
" fST"""°"'-DCOM"""IM ~"'-·...... 
........ art.I.,..,.. 
.lttWl'Ut..AMD 

SOf'TWAAlf GOVMitfT 0--.... 
COfttN[cnc.uT 
AN(~~ &ulitNC.W OC)ldVl(N Ck-IO'I 
I YTI Ml CO""flVTl!lt ~ ..._I.'°"*"" 
<X>llP\JlCA L>8 ,._ lorodOP'< 
NST-.CTIOHA1.. l'fl"Uwtl COM""'IM-tfC"MOl.OQY IY'ITIJrd ~ 
TH( CO~l"' 8"'0fllt It•~ 
Oll...AWMI 
WC"<)~..,,.~Of"I 

OM"-''M"""""lliQ10ft 
DeSfMCT Qr COl.UM..A 
T~( "'°°~... STOllll 1#..,....yton 0 C .....,.... 
A.0VlNT\i4t "f1t~kAh0f"AL C.-..Dt>I y 

4.-.l IYV(M! 00 A lftl4' n.ro-. 
"""' MtCAOCO»P\/lliJt ClH'l"­ ·~ 
CQM"fl(illl C(NT(llt "'""! P'lo"" 
COIW"Vfllll..11.JNCT!Of'il 'ortL~• 
C:OW'VTftlli 'hOR1..DI c...,.,,., 
C()t.IP\.fT(1',AM0 JKa.O,... .. 

COW~tllll>,.OS...u•• 

OOW~T(,__...t,s:> "lol'f'!04i 

COM~JT(N...A... 0 w..i PN'Y' 9-d'I 
H [.AfHK l lL((t~<. Cl"ll(llt Hoa..,. 
,.._,,_. JolOalY SAJ..(I s.,...,1111. 
lol~Pl..TO w...,.., 

"'<~flit SYStD• I W Til.~ 

... .N•C;Ol'tllJPTS ..._, .... 

$AV" IY"'I ......"°""'.. 
~::>.ot:A..Sc............ 
'°'1"~ (AST MCJI'() DAU. Qq, -.O 

CO""llV?llll CITY 0.. ,...,..,._ 
l't ~ 0 :HA"'4l ..Ot""'•'"'O'Ql"I 
LAN O Of: H(C'.1 11K>h""' '""' 
""'~~ccw~·tll"5 .,.tot-="4 
c"""' ., ,. ,,,..,,.r ...s y ......""'' 

'°'-"':lCOVl>A'l• $pnt';ql...O 
, ............ , ""0"··~"...... 
.,..[""""-l' ..... .,,.l..1A<.10" 

rf:'•, ""090f f(.YRQNCS u..of<JIC 
Y1CHIQAH 
Allr(,,.lfAIV\INrQ. W a,OQr""F..O 

""- T(lt ..A•( IOVN:t. ..... ~ 
""' f .. l~'"'°"'CS A°""AP'l)of 
COM j,. c ..COCl<M 0.1 or1 
<.:(: "'P\J'£A C( ... '(111 0.. .., 1, 
CGW~T(A~ .. t:C•vf\I '-~'Ql"H" 
COMP\Jt[A.,.Alltr ,,._O'I 
CGM ... J1'fllt ¥Alt' •11or1t 
CC.WP.ilfAl..A..0 -c.,.. ""'>Od 

COa,1~Tl.il'ILA..D 1o..1M...c 
COi.tP. U~... • '"'ld•"O 
(JOrf". '~tl'I ..,,,......._,,, 
•fMA b'4..AOIO Mu,,.~·" 
~··~1.11.. c. .... 
~tAk... -.U'"'('rl•l'O A "A·tior"'A .......,,,..,, ~"f(" , 

hi C>"' c .. GA"o 1io1t., ()6<1 ()-.....,,..,. • 

"-fo/f""A.. COUP\,l'[lil f:c ..,....(.;{:AN' "1DOI 
tit CO\, .. TY il..(Cf~Q 1. IO\.,.,.J 
CfNYfA ,...,,~ 

'h(•'M(-..."0110-\JG.S~r" 

"'9 /.ARO"j A"5f,.._.L f•' 1.•,.,.."'9 

1f OlOf- Tf AC"l"'6.'10PPt '""'~ 

.,. "'l"U.""'~'lftet."'''"' ,,,.._ ... ,.,.P..-• 
C. ...._~DOI' f't('lf OOlltP ~••_.. a a'"'° 
CCM"'UTC,_ COAttl ilt ~ .,,..., t 
CQV"'1f(P ~IO\.I• f$ ;... ._........ 
(;Oa.111'1 lfi:t .,OP l(..,.~1)1' 

eot.11t ·r,..,,....,c...... ~~ 
COt.l lll UALA"-0 OJ *""C. """'• "°""' 
tioJ.1t1tf '"''l""S......... \'g.• 
90'"'~Wll\;TlAM,ll.l(.l~ ~ 
~.;·u1tlv1SiO"'SCX>l,olPoJtf,.,T~E ....,,....,..,..,.,O& lt(6(~ _.,.._,...,, 

~SV-.MT(0Wc;!'<Q 

M• o:;,.,ill'\,r•[p ...aotr~ F1"9t)U..,., ... , 0. ... " 
&OflACa., ~'$ £"'!» "-"""*"' 
v.•'fO\ 1011109Af.S U -
n'QH._o o• t<.:••·"~.1''"" ~ .... .,.,1.. 
NOt'ITt4 CAAO\ MA 
RAYi R... "' ¢111()(t [C"T~ C5 :;,-.., 

OH<> 
AILAQ.6 o~ 

t...,TA litl"!JT(,.i "'4C 0.l"O"! 
ASt'-0 .. t.JEO fU....'"°"'<:4. "l ., ..r<M'• 
C.~1._ .....1 CQ6.IO\Jr[111; SlO'U, C<N;.- •I• 
tc "'-P'Jl(A iTUftt "0..00 
CC ""P'~rf"'-A"'tO Co6o."' ' • 
C(l ""P"Jft"'-A'°'O ......_,,,...,,,,_9°"'1 
C(: ""P'1t(Rt.i."-IO "l")tf"'°""""'"° 
(.(l ...P".,,Tl~V."-0 ........, 
JOeAR E ..?l~I ...C)!j,.• ~ 

,.,. .. 4""tllillCAl'il lLlCT~Q "'DC.1.4[ft ......_ 
,ii L COLI S. fL((:r~ ~~ 
'OYSCl6 ELlCT"OfiitC6 A,...,"',...... 
IO IOll'TWAM Ir A"lfOtlo!O 
.,...,. ,,f«.,T(,_&OC)l'I.$ l>t: ~ 
UTAH 

~· ·r--.u~o a.-tt~C".,., 
1 00'~l..l. WOOl.t.I• ..1 ........ City 
'll-.OlilftA 
COtil,.,,,.t llt ICXl.fTIQHI. ~ 
COliit'\J""l"' NOAk$. "'"' ....,.~ 
~lovw~ ·u• a"''"' w.c: ,.,.,......~ 
ll"l .. 1~0-1111:"'... ,..,...,, • 
' "'"(Ml ~-l i MQ, """"•tor' 
W....tNOTOfl 
A !tiol(llllJCAM ...lfllCMli'tt.f C0.-JIA.N'f' $Mitt.. 
eo..-11\f"flltL.A..0 .......... 
CQt.>"V"tllli..AhO,..,.. .. -N., 
COM"1'"t11ti...u.O Soolo...-. 
llM'iAllllCtfllOf'i<&.S...-..,..0. 
.alSA1..ll~lf'I 

\.~. ll'Qr'IA.aQelM. 

\ 'tf''>'[-"'Y Yk.l.AO( W>JI<, S••Jtl• 
U •• ( N 'lJIW"A4(. ~Aland 

""£!"1TflltN ~PUTVI CfNT[,__.,..._ 
WUTVMO•NtA 
~iao.,,"'Ttlll COAHf."­~~ 
OOMll'\J..f llll St~I. ~~ 

Y~'(LK"f~"9"'-a'OI\,..,.. 
ltOflWAT 

"'°""""'0~999"'........ 
1£kf[C Al ...n. o1 

UHfTCD llt"fODOflll 
CAl..ISTO 00...PVllM lw1111......,, 
f..C !Of'f'WAN: ftOIAl ~ 
WDt0llUll4.flfY 
..<:'IOIH.,,.-, k~W'! 
N«T'HlAL.ANOI 6 afL.OtUll 

C0"""1Efll COll..tcnf' ..,,,..,_ • ..,,.. 
MIC-.0 COMNTH«l, ~ 
MlClllQ O'l'NAMt(;8 llNIJ'lotoM 
~t~tl'~ 
o ...uQOH,.l~ 
"A MC~lltl. ~~... 

YOUR NAME COULD 
BE HERE. CALL: 

1 ·800·258·5473 

Find out what you're missing. 
You heard the lady. Your microcomputlng life is going to be very exciting. But don't 

leave It to chance-leave it to us! We have a brand new catalog full of packages and 
valuable coupons to help make it happen. It's free . .. if you fill out the coupon and mail 
It today. (Or make a photocopy and spare your magazine). 

NAME: 

ADDRESS: __ 

CITY:.______ _ _ STATE:.____ZIP:._____ 

Peterborough, N.H. 03458 603·924·7296 ·A21 



GAME 

In this game your computer will use 
the principles of artificial intelligence against you. 

Master Mind-
An Intelligent Program 


Duane R. Hope 
2704 College Park Road 
Allison Park, PA 151Q1 

Have you ever encountered the mysteri· 
ous phrase " artificial intell igence" 

while flipping through the pages of your fav· 
orite microcomputing magazine? Did you 
find yourself asking, "What's artificial intel· 

Posit ion 

1 

Code Makers Code Olue 

Code Breakers guess red 

Posrt1on Position Pos111on 

2 4 
~- -

red red yellow 

Olue green yellow 

Example 1. 

e..1u1tion Pattern 

Number o f blacks T wnites = 0 
Number o l blacks = 0, number 
of whites greater than O 

Number of blacks T whites = 4 

Number ot blacks = 4 

ligence and how can I use it?" 
Artificial intelligence (Al) is a computer 

system which exhibits behavior that is 
called intelligent behavior when we observe 
it in human beings. The most common intel· 
ligence displayed by Al systems are the 
abilities of problem solving, learning and 
pattern recognition. 

Combining these ingredients Al systems 
have been designed to solve many varied 
and complex problems, such as investment 

Example 2. Pattern recognition operations. 

Action 

Do not use any of the numbers in this guess 1n future guesses 

The numbers 10 each pos1t1on o f this guess cannot appear 1n the 
same pos1t1on in future guesses. 

Only the numbers in the guess are in the code. Do not cons•oer 
numbers that are not 1n this guess 1n future guesses. 
The goal state has been reached and the code broker1 

then the ..a1u1tlon of 1111 would be 

three blacks apd zero whites 
three blacks and zero whites 
three blacks and zero whites 
three blacks and zero whites 
three blacks and zero whites 

analysis, proving theorems, and robot gui· 
dance system design. Al work has also 
taught computers to play chess. 

I first applied Art ificial Intell igence tech· 
niques to a Master Mind program. I had writ­
ten a program that allowed a person to play 
a solo version of Master Mind. In the solo 
version the computer randomly produced 
codes for the player to guess. The computer 
evaluated each of the player's guesses until 
the code had been broken. 

This solo version grew tiresome. To 
modify this program, so that both the com­
puter and player could take turns making 
and breaking codes, required artificial intel­
ligence techniques. Although the new ver· 
sion of Master Mind is not as sophisticated 
as a cybernetic investment system, it re­
quires the computer to exhibit intelligent 
behavior. The computer learns how to dupli· 
cate the thought processes necessary to 
break codes. 

Master Mind 

If you are not familiar with Master Mind, it 
is a game of deductive logic, manufactured 
by lnvicta Plast ics, ltd. Played by two peo­
ple, each takes turns assuming the roles of 
code maker and code breaker. 

At the beginning of play, the code maker 
constructs a code by selecting an ordered 
combination of four colored pegs from six 
sets of pegs, each of a different color. The 
code breaker cannot see the arrangement. 
He attempts to duplicate the order and col­
or of the pegs in the code by placing his 
guesses on a board, one at a time. After 
each guess (which consists of placing four 
colored pegs on the board) the code maker 
evaluates the code breaker's guess. The 
code breaker uses these evaluations to try 
to guess the code. 

The code maker evaluates each guess by 
giving the code breaker one black peg for 
every peg in the guess that is the correct 
color and position. One white peg is given 

Example 3. 
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The finest 

Data Base 

Manager 

Available 


DATA MANAGEMENT 
PAOGAAll 
COllPAAISOH CHART The jury is in and the verdict is ... " outstanding! " 

Reviews from all of you who purchased MAXI 
MANAGER (not to mention raves by many top 
microcomputlng magazines) have heralded it as the 
definitive data base managing system. We knew that 
business owners and hobbyists demanded the f inest 
data base managing system available. To all of you 
who praised us for MAXI MANAGER, we extend our 
thanks. And to those of you who have yet to try MAXI 
MANAGER, we invite you to experience this incredible 
system today. But don' t take our word for it (or our 
jury's). Judge for yourself. 

MODEL 1 version requires TRSDOS 2.3 and is compatable with 
NEWDOS 2.1 & NEWDOS 80 

MODEL 3 version comes on TDOS. a special version o f the DOSPLUS 
operating system. 

Requires 4BK of RAM and one disk drive minimum. 

For the TRS·BO Model 1 & 3 
Order No. 012·0096 
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"Master Mind is a game of deductive 

logic, played by two people. Each 

takes turns . . . as code maker and code breaker." 

for every peg that Is the right color, but in 
the wrong posit ion. The white and black 
pegs, however, do not correspond posi­
tionally to specific pegs In the guess. See 
Example 1. 

The code maker evaluates the guess in 
Example 1 by giving the code breaker one 
black peg and two white pegs. If this were 
the first guess, the code breaker would have 
no idea which peg was the right color and in 
the right position (the yellow peg) and which 
two pegs were the correct color but in the 
wrong positions (the red and blue pegs). 

The code maker receives one point for 
each guess the code breaker makes. A turn 
is completed after each player has been 
both the code maker.and code breaker. The 
player with the highest score wins. 

Means-ends Analysis 

The most difficult part of teaching a com­
puter to play Master Mind is teaching it to 
break codes. But, breaking a code can be 
compared to solving a problem. 

We can employ one of the Al techniques 
for problem solving. I decided to use the 
Means-ends Analysis devised by Newell 
and Simon. 

In Means-ends Analysis the ends repre­
sents the solution to a given problem and is 
referred to as the " goal state." The "current 
state" describes how close the problem 
solver is to the goal state and represents all 
of the information accumulated in the 
search for the solution. 

Fundamental to Means-ends Analysis is 
the concept that there is a measurable d if­
ference between the current-state and the 
goal-state. This difference may be reduced 
by a repeated appl ication of certain opera­
tions to previously acquired information . 
This represents the "means" of solving the 
problem. 

In Master Mind the goal state is guessing 
the code. The current state is all of the infor­
mation the code breaker has accumulated 
toward the goal. Initially, the current state 
consists solely of the code breaker's knowl­
edge of the rules of Master Mind. 

The difference between the goal state 
and the current state is the maximum 
number of guesses the code breaker would 
have to make to arrive at the code. Because 
the code could consist of four pegs and 
each peg could be. selected from one of six 
different colors, it would be possible for the 
code breaker to make 1,296 (6 x 6 x 6 x 6) 
guesses before dupl icating the code. 

To reduce this difference, the first move 
Is to make a guess. 
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Because the computer will be competing 
with a person, and because a person can 
usually guess the code after four to twelve 
guesses, we must discover additional oper­
ations that may be performed so the code 
can be broken after four to twelve guesses. 

Verbal Protocol and 
Problem-Behavior Graphs 

" Verbal Protocol" is another techn ique of 
Artificial Intelligence which is used to dis­
cover what mental operat ions are per­
formed by people when they solve a par­
ticular problem. To record these processes, 
the problem solver is asked to think out loud 
as he attempts to find the solut ion. The ver­
balized thoughts are written down. The 
documentation is referred to as verbal pro­
tocol. Verbal protocol is analyzed to 
discover operat ions that the problem solver 
performs on acquired Information to find 
the solut ion. 

The analysis of the verbal protocol is 
simplified through the use of problem-be­
havior graphs wh ich are representations of 
the verbal protocol. 

To explain how verbal protocol and prob­
lem-behavior graphs can be used, let's 
review an example of a code breaker taking 
one guess at the code maker's code. To 
simplify the example, rather than using six 
colors to form the code, we will use the 
numbers one through six. 

Let' s assume that the code is 4326. We 
already know that the code breaker must 
first make a guess to begin reducing the dif­
ference between the current state and the 
goal state. 

The verbal protocol of the first guess 
would go something li ke th is: 

"'Let"s see, l"d better make my first guess. What 
should I start with? Oh, I know. Why don't I start with 
t t 11." 

The code maker would then e•aluate the guess as 
zero blacks and zero whites. 

The code breaker would continue thinking, "No 
blacks and no whiles. That means the code doesn·t 
contain any ones." 

To draw the problem-behavior graph, rep­
resent the current state of knowledge with a 
rectangle. An operation leading us to a new 
state of knowledge will be represented by 
an arrow. See the problem-behavior graphs 
in Fig. 1. 

Analyzing the graph, you see that the first 
operat ion is making the guess 1111. This 
leads us from the first state of knowledge 
where we knew only the ru les of the game, 
to the second state of knowledge where we 
learn that the guess is evaluated by zero 
blacks and zero whites. The first operation 
has reduced the difference between the 
first state of knowledge and the goal-state 
from 1,296 possible guesses to 1,295. 

Graph (b) of Fig. 1 shows that the second 
operation, " If B +W = 0, the numbers in this 
guess can't be in the code," takes us from 
the second state of knowledge to the third: 
The code can't contain any ones. This sec­
ond operat ion has further reduced the dif­
ference between the curren t state of 
knowledge and the goal state to 625 possi­
bil ities (5 x 5 x 5 x 5). 

To further reduce the difference between 
a current state of knowledge and t~e goal 

Program Listing 

'******************************************************** I 

I120 H A S T E R H I N D •
130 by •I 

140 ' DUANE R. HOPE • 
150 ' 
169 '******************************************************** 
170 ' • 
180 ' MASTER PROGRAM - GAME CONTROL LOG IC * 
190 ' • 
299 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
210 RANDOH:CLS 
220 PRINT" HASTE R H I N D" : PRINT 
230 INPUT"WHAT IS YOUR FIRST NAME";NA$ 
240 PRINT:INPUT"HOW MANY GAMES DO YOU WISH TO PLAY"1NG 
250 IF NG < l GOT02 40 
260 PRINT:PRINT"I WILL NOW TOSS A COIN TO DETERMINE THE ORDER OF 

PLAY":PRINT 
270 PRINT"HEADS - YOU'RE THE CODEHAKER" 
280 PRINT"TAILS - YOU'RE THE CODEBREAKER":PRINT 

Program conrtnues 

Reader.Service tor facing page ..357­





I 

"Pattern recognition 
is an Al technique 
used for converting information into action." 

Program contmued 

290 FOR I =l TO 2500:NEXT I 

300 CT = RND ( 2} 

310 IF CT = 1 Ml $="HEADS":M2 $="CODEMAKER" 

320 IF CT = 2 Ml$=" TAILS" :M2$=" CODEBREAKER" 

330 PRINT "THE COIN CAME OUT " ; Ml $ ;" SO YOU 
NT 
340 FOR I=l TO 250e:NEXT 
35 0 GC=e :PC=0:PP=e 
360 IF CT = 1 GOSUB560 ELS E GOSUB96e 
370 IF CT = 1 GOSUB96 0 ELSE GOSUBS6e 
380 IF GC = 0 GA$=" GAME " ELSE GA$="GAMES" 
390 PRINT"AFTER";GC+l;GA$;" THE SCORE IS:" 
4e0 PRINT:PRINT" " ;NA$;PP 
4le PRINT" COMPUTER"; PC 
42e FOR I=l TO 2See:NEXT I 
430 GC = GC + 1 
440 I F GC < NG GOT036e 
4Se Ml $="IT 'S A TIE " 
46e PRINT 
470 IF PC > PP THEN Ml$="I WON" 
48e IF PC < PP THEN Ml$="YOU WON " 
490 PRINT Ml$ 
see PR INT : INPUT "WOULD YOU LIKE TO PLAY 
Sle IF LEFTS (Ml$ ,l )="Y " GOT024e 
52e PRINT :PRINT"THANK YOU FOR PLAY ING, 
53e END 

WILL BE THE ";M2 $:PRI 

ANOTHER GAME "1Ml$ 

";NA$ 

540 , •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
550 *I 

560 ' THIS IS THE CODE MAKER ROUTINE * 
570 *I 

580 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
S9e PRINT:PRINT"IT'S YOUR TURN TO MAKE A CODE" : PRINT 
6e0 INPUT"ENTER 4 DIGIT CODE 

4 GOT06e e 
610 NUM$=CO$:GOSUB129e 
620 IF ER<>0 GOT0600 
630 RESTORE 
640 FOR R=l TO 6 
650 FOR C=l TO 4 
66e READ PO(R ,C} 
67e NEXT C,R 
680 Cl=l:C2=l : C3=l : C4=0:GU=0 
690 GU=GU+l 

FOR ME TO GUESS "; CO$ : IF LEN (C0$} <> 

700 IF GU=l THEN FOR I=l TO 4 :C(I)=RND(6) :NEXT I 
710 IF GU=2 THEN C(l)=Cl:C(2}=C2:C(3} =C3 :C(4}=C4 
720 IF GU>2 THEN FOR I=l TO 4:C (I}=GT(GU-l , I} :NEXT 
730 IF GU> l GOSUB1690 
740 TRY$= "" 
750 FOR I=l TO 4: TRYS=TRY$+RIGHTS(STR$(C(I)} , 1) :NEXT 
760 PRINT"PLEASE EVALUATE TRY NUMBER";GU; " ";TRY$ 
770 INPUT" ENTER B"1BB 
780 I NPUT" ENTER W" ;WW 
790 FOR I=lT04: GT(GU,I}=C(I} :NEXT I:GT(GU , 5}=BB:GT(GU,6}=WW 
800 NUM$=CO$:GOSUB129e 
810 FOR I=l TO 4: C(I}=T(l} :NEXT I 
820 NUM$=TRY$:GOSUB1290 
830 GOSUB1 4 90 ' EVALUATE GUESS 
840 FOR I=l TO 4: T( I }=C( I) :NEXT 
850 IF BB=B AND WW=W GOT0880 
860 PRINT" YOUR EVALUATION SHOULD 
870 GT(GU , S) =B: GT(GU,6)=W 
880 IF B=4 THEN PP=PP+GU: PRINT "I 
890 IF B+W= 4 GOSUB18 40 
900 IF B+W=0 GOSUB 1990 
910 IF B=0 AND W<> 0 GOSUB2ll e 
920 PRINT"QU I ET, I 'M THINKING " 
93 0 GOT0690 

HAV E BEEN B =";B;" W =";W 

GOT IT ! !" : RETURN 

940 DATA l , l ,l,l ,2 , 2 , 2 , 2 ,3,3, 3 , 3, 4,4,4,4,S, S , 5 , 5 , 6 ,6,6,6 
95e RETURN 
960 '******************************************************** 
970 

Program contmues 

state, I recorded verbal protocol as 
attempted to break several codes, and con­
structed problem-behavior graphs. When I 
analyzed the graphs, I discovered that the 
operations I performed could be grouped in­
to two categories: " pattern recognition" 
and " learning." 

Pattern Recognition 

Pattern recognition is an Al techn ique 
used for converting information into act ion. 
In pattern recognition there is a one-to-one 
correspondence between a particular in for­
mation pattern and an appropriate course 
of action. The list in Example 2 oomprises 
the pattern recognition operations I discov­
ered. 

In certain cases the use of pattern recog· 
nltion mechanisms wil l help reduce the di f­
ference between the current state and the 
goal state. In other cases, pattern recogni­
t ion must be augmented by the learning 
process. 

Learning 

The learning process is an Al technique 
that gradually modi fies a programmed deci· 
sion system to improve performance. Modi­
f icat io ns are made from pe rformance 
evaluations of previously made decisions. 

For example, each guess that the code 
breaker makes, along with the correspond­
ing evaluation, is saved. Prior to making 
each succeeding guess, previous guesses 
are reevaluated in lig ht of the next guess 
you are contemplating. If the evaluat ion of 
each preceding guess is unchanged, then 
the prospective guess cou ld be the code­
and the guess will be made. On the other 
hand, if any of the reevaluat ions have 
changed since the original evaluations, 
then the prospective guess is discarded. 
This is the learning process. 

Assume that the code is 4316 and that 
the code breaker's f irst guess is 1111 . The 
code breaker, then , would receive an 
evaluation of one black and zero whites. No 
action would be performed as a result of 
this evaluat ion; the difference between the 
current state and goal state is on ly reduced 
by one. 

However, by using the learning pro· 
cesses, we can reduce the difference fur· 
ther. Eliminate ail possible guesses that 
would not result in one black and zero 
whites. See Example 3. 

Since the code produced an evaluation 
for the guess 1111 of one black and zero 
whites, then none of the guesses in Exam­
ple 3 could be the code because when they 
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Put Your Fingers On 

The Pulse Of Woll Street 


With Your 

ltad1e lhaell Computer 


If you invest in the market, operate your own busi­
ness or require updated informa tion quickly to 
manage your affairs, Dow Jones Information Services 
provides the authoritative business and finanoal in­
formation you need...from Wall Street, Washington 
and around the world. Now Radio Shack owners 
can receive this valuable service through TRS-80® 
Videotex® software. 

Imagine being able to spot trends, research a com­
pany, obtain data that could affect xour business, 

)'.Qfil investments, vour investment decision-making. 
But you don't have to imagine anything...Dow 

Jones Information Services provides it all right now. 

Low Start-Up Cost. ..Free Password. 

find out how easy and inexpensive it is to get 
Stop by your nearest Radio Shack store and 

Get Information For Business And Dow Jones investment data through TRS-80 
Investment Control. ..On Command. Y1deotex. Yideotex software for Radio Shack 
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troductory time. And there are noJones database. It's considered the world's most 
start-up or minimum usage charges. reliable and comprehensive source of business 

In addition, software and usage costs and financial data providing you v.'1th news 
will be tax deductible in many cases up-to-the-minute as well as from the pre­
(consult your tax advisor for further vious 90 days. 

· information). 
Now you can review thousands of items 
from The Wall Street Journal, Barron's and Customer Support . .. 
the worldwide Dow Jones News Service Just A Phone Call Away. 
without having to maintain piles of news-­ Dow Jones' professional customer 
pape r clippings. Information about com­

service staff is ready to provide com­
panies, stocks, labor, government, interna­

plete information about this impor­
tional market and monetary developments, tant home information service now... 
and so much more, is yours on command. 

and full customer support after 
you' ve made your purchase. 

Just call toll free... 
Quotes From Four Exchanges 
Now, in just seconds, you can obtain cur­
rent prices and the volume traded for 
stock quotes (IS minutes delayed) on over 800-257-5114 
6,000 companies...plus SO key financial in­
d1Cators on 3,200 selected firms and 180 in- In New Jersey call: 
dustries. You'll also have access to trading ~~~===~~~~~;:;=~
information on mutual funds, treasury '- (609) 452-1511. 
notes and bonds. 

TRS-80, Radio Shack. and V1deote. are registered trademarks of Tand y Corp 
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Providing Information Through Innovation 
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"In completing my analysis 
I realized it would be necessary 
to generate each of 1,296 possible guesses." 
are substituted for the code they do not pro­
duce the original evaluation. In this exam­
ple, there would only be 500 guesses that 
would produce evaluations of one black 
and· zero whites. 

Completing the Analysis 

In completing my analysis of the prob­
lem-behavior graph, I realized that it would 
be necessary to develop a procedure for 
generating each of the 1,296 possible 
guesses-otherwise the computer would 
never be able to make any guesses. In add i­
tion, thi s generator would have to produce 
each guess only once. 

The guess generator would also have to 
be designed so that the operations result­
ing from pattern recognition could be per­
formed. To accomplish this, I used the pos­
sibility table shown in Fig. 2. 

Each of the possible 1,296 guesses can 
be generated from this table. Initi ally the 
number used in positions W, X, Y and Z is 
set to a one. Then, to generate succeeding 
guesses, the right most position, position Z, 
varies from one to six. After the first six gen­
erations (1111 , 1112, 1113, 1114, 1115, 1116), 
position Z is set to one again, and the next 
position to the left, position Y, is set to a 
two. 

Stale 1 State2 1380 ' ROUTINE TO 
Make guess Black ~ O 1390 I 

ta) 11296 1111 White = 0 1400 I I NPUT: 
poss1b11it1es) 11295 1410 I 

poss1bd1t1es) 1429 I 

State 2 State 3 

Black = o II B ~ W = O The code 

ibi White = 0 The 

numbers doesn t have 

11295 1n this guess any o nes. 

poss1b1ll t1es) can't be 1n 1625 
the code poss1b1ht1es) 

Fig. 1. Problem-behavior Graph 

Number to use Posi tion In guess 

w x y z 
1 

2 
3 3 3 3 
4 4 4 4 

5 5 5 5 
6 6 6 6 6 

Fig. 2. Possibility Table 

Program continued 

980 ' THI S IS THE CODE BREAKER ROUTINE * 
990 • 
100 0 '* ******************************************************* 
1010 PRINT: PRI NT"NOW IT ' S MY TURN TO MAKE A CODE" 
1020 FOR l= l TO 2500 :NEXT I 
1030 PRINT:PRINT"O.K. , I ' VE GOT IT NOW. TAKE YOUR FIRST GUESS" 
1040 PRINT 
1050 N0=0 
1060 FOR I=l TO 4 : C(I)=RND(6} :NEXT I 
1070 I NPUT"ENTER YOUR GUESS ( 4 DI GI TS}":TRY$:IF LEN(TRY$}<> 4 GOT 
0107 0 
1080 NUM$=TRY$:GOSUB1290 
1090 IF ER<>0 GOT01070 
1 100 GOSUB1490 1 EVALUATE GUESS 
1110 NO=NO+ 1 
11 20 PRINT"TRY NUMB ER": NO: " 
11 30 IF B <> 4 GOT01070 
1140 PRINT"YOU GOT IT 111 " 
1150 PC=PC+NO 
1 160 RETURN 
1170 '********************************************************* 
1180 I • 

11190 ROUTINE TO PUT 4 DIGIT STRING NUMBER INTO ARRAY T(I) * 
1200 *I 

1210 ' INPUT :NUMS- 4 DIGIT STRING TO CONVERT * 
1220 ' OUTPUT : T( I ) -ARRAY CONTAI NING NUMERIC EQUIVALENT * 
1230 OF NUM S •I 

12 40 ER -ERROR CODE •I 

I125 0 0 NO ERROR • 
1260 ' 1 = NO. < l OR > 6 EN COUNTERED IN * 
127 0 I NUM$ * 
1 280 *I 

1290 ' ********************************************************* 
1300 ER=0 
1310 FOR I =l TO 4 
132 0 T( I )=VAL (MID $( NUM$ , I,l }} 
1330 IF T{I) < l OR T( I} > 6 THEN ER=l 
1340 NEXT I 
135 0 RETURN 
1 36 0 ' *** ******************************************** ****** **** 
1370 •I 

EVALUATE CODEBREAKER ' S GUESS * • 
T(I)-4 DIGIT ARRAY CONTAI NI NG GUESS • 
C( I )-4 DIGIT CODE 

1430 OUTPUT: B -NUMBER OF RIGHT NUMBERSI 

I1440 POSITION 
I1450 w -NUMBER OF RI GHT NUMBERS 
I1460 POSI TION 
I1471! T{I) - CONTENTS DESTROYED 

1480 I 

•• 
IN RIGHT •

• 
IN WRONG • 

* 
*• 

14 99 ' ************* ** *** *** ********* *************************** 
1500 B=0:W=0 
1510 FOR I =l TO 4 : W{I) =C(I) :NEXT I 
1520 FOR I=l TO 4 
153 0 IF W(I } <> T(I } GOT01559 
15 40 W{I) = -l :T(I ) z - 2 : B=B+l 
1550 NEXT I 
1560 FOR I =l TO 4 
1570 FOR J =l TO 4 
1580 IF T(I)<>W(J) GOT01600 
1599 W(J } = -l :W=W+l :GOT01610 
1600 NEXT J 
1610 NEXT I 
16 20 RETURN 
16 30 '**** ** ****************************************** **** ***** 
1640 I • 

1650 ' ROUTINE TO DETERM INE CODEBREAKER'S NEXT GUESS * 
1660 I • 

11670 OUTPUT: C(I} - NEXT GUESS * 
Program contmues 

128 • 80 Microcomputing, October 1981 





"You should be able to apply 
these Al techniques to other situations 
to solve problems or make decisions. " 

Program cont11lue<1 

1680 I 

1690 '********************************************************* 
1700 GOSUB2220 GET NEXT ENTRY FROM POSSIBILITY TABLE 
1710 FOR L•l TO GU- 1 
1720 FOR J=l TO 4 
1730 T(J)=GT(L,J) 
1740 NEXT J 
1750 GOSUB1 490 ' EVALUATE OLD GUESS USING NEW GUESS AS CODE 
1760 IF GT(L , 5)=B AND GT(L,6)=W GOT01789 
1770 GOT01700 
1780 NEXT L 
1790 RETURN 
1800 '****************************** ***** ** **** ** ************** 
l 810 *I 

1820 ' ROUTINE TO ELIMINATE ALL NUMBERS IN POSSIBILITY TABLE * 
1830 1 EXCEPT THOSE IN THIS GUESS. THIS ROUTINE IS ENTERED * 
1840 ' WHEN EVALUATION OF LAST GUESS IS : B+W = 4 * 
1850 ' • 
1860 '********************************************************* 
1870 FOR I=l TO 6: EL(I)=I:NEXT 
1880 FOR I =l ~O 4 
1890 EL(GT(GU ,I )) =0 
1900 NEXT I 
1910 FOR I=l TO 6 
1920 IF EL(I)<>0 THEN PO(I, 1)=0:PO( I,2 )•0: PO(I ,3)=0: PO(I, 4 )=0 
193 0 NEXT I 
19 40 RETURN 

1950 ·····························~···························· 1960 I • 

1970 ' ROUTINE TO ELIMINATE ALL NUMBERS IN POSSIBILITY TABLE * 
1980 1 THAT OCCUR IN THIS GUESS. THIS ROU TINE IS ENTERED * 
1990 ' WHEN EVALUATION OF LAST GUESS IS : B+W 9 *E 

2000 I • 

2010 '********************************************************* 
2020 FOR I=l TO 4 

2030 FOR J=l TO 4 

2040 PO(GT(GU ,I ) ,J)=0 

2050 NEXT J,I 

2060 RETURN
•. 2070 '**** ****************************** *** ******************** 
2989 *I 

2090 ' ROUTINE TO ELIMINATE THIS GUESS FROM POSSIBILITY TABLE.* 
2100 ' TH I S ROUTINE IS ENTERED WHEN EVALUATION OF LAST GUESS * 
2110 IS: B=0 W<> 0 •I 

2120 *I 

2130 '****************************** ** ***** ******************** 
21 40 FOR I =l TO 4 
21~0 PO(GT(GU ,I ) , I)=0 
2160 NEXT I 
2170 RETURN 
2180 '********************************************************* 
2190 ' • 
2200 ' ROUTINE TO EXTRACT NEXT ENTRY FROM POSSI BILITY TABLE * 
2210 *I 

2220 '********************************************************* 
2239 GOT0236 9 
2249 IF PO(Cl,1)<>0 THEN C( l ) =PO(Cl , l) : GOT02280 
2250 Cl=Cl+l 
226 0 IF Cl <? GOT022 40 
2270 PRINT"ERROR IN POSSIBILITY TABLE":END 
2280 IF PO(C2 , 2)<>0 THEN C(2)=PO(C2 , 2):GOT02320 
2290 C2=C2+1 
2300 IF C2<7 GOT02280 
2310 C2=l:GOT02259 
2320 IF PO(C3,3) <>0 THEN C(3) =PO(C3,3 ) :GOT02360 
2330 C3=C3+1 
2340 IF C3 <7 GOT02320 
2350 C3=l:GOT02290 
2360 C4=C4+1 
2370 IF C4 < 7 GOT0239 0 
2380 C4=0:GOT02330 
2390 IF PO(C 4,4 )=0 GOT023 60 
2400 C( 4)=PO(C 4,4) 
2410 RETURN 

W henever the evaluat ion is zero blacks 
and zero whites, each number in t he guess 
can be deleted from each posi tion of the 
possibility table, by setting it s relative posi· 
t ion to zero. A g11ess that has one or more of 
its posit ions equal to zero can be discarded. 

The Problem-Solving Model 

The operat ions discovered f rom analyz­
ing the problem behavior graphs can be 
assembled into a prob lem-solving model. 
Fig. 3 shows this model. 

The model begins with generat ing a 
guess (step 1) that does not con trad ict in­
formation from previous evaluat ions (step 
2). If th is guess contradicts previous evalua· 
l ions, it is discarded and another guess is 
generated. A guess that is consistant with 
in formation from evaluat ions of previous 
guesses is made in step 3. 

Af ter feedback Is received form the code 
maker in step 4, t he eval uation is checked 
by the pattern recogni tion mechanism in 
step 5 to determine if any numbers should 
be eli minated from the possibility table. If 
t he evaluation is four blacks (step 6). the 
code has been broken and the problem 
solved. If the code has not been broken, the 
model returns to step 1 and the operations 
are repeated. 

The program list ing will help you see how 
the model actually works. You should be 
able to apply some of these Al techniques 
to other situations requiring the computer 
to solve problems or make decisions • 

S Tf P I 

Gt °'"ff.IA ! ( l'>l ( ... ' 
C'iU£ SS rl'.t OM 
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51 (P ~ 
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NO 

Fig. 3. Problem-solving Model 
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•Accept our free program. It retails for $6.95 but it's yours 

just for previewing America's finest software club. 
I want to tell you about the most excit· 

ing development that has ever happened 
to your computer. Then I want to extend 
an invitat ion. Neither the development or 
the invitat ion need cost you a cent. 

• 	 It's not a new terminal. 
• 	 It's not any kind of peripheral. 
• 	 It 's not a new language. 
• 	 It's all of these. 

It 's a club. A club exclus ively for peo­
ple who live and breathe computers, like 
you-and me. 

BUILD A SOFTWARE 
LIBRARY THAT WILL 
EXPAND YOUR 
COMPUTER'S CAPABILITIES 
TO THE LIMITS 
OF YOUR IMAGINATION. 

Each month we bring you the fi nest 
and boldest concepts in computer soft· 
ware from manufacturers all over the 
world, from categories that inc lude 
education and business to entertain· 
ment and home ut il ities. 

Out of thousands of programs avail· 
able, we select those that make your 
computer do more of what you bought 
your computer for. Programs that keep 
your computer working throughout the 
day instead of gathering dust on a desk. 

ASC keeps your computer funct ion­
ing and expanding by supplying the vital 

FREE* 

ADVENTURE #0 


for the first 1000 charter members. 
A special sample of the Scott Adams 
Adventure Series. On TRS 80 cassette 
for model 1 and model 3. 

Other charter members receive FREE. 
the Hardcopy source code-Checkbook 
Balancing. 

·only a small postage and handling 
charge 

software resources necessary for its 
growth. Software for the business 
owner, educator, hobbies!, the family. 
Software that will continually keep your 
hardware paced with state of the art 
technology. With an ASC membership 
you wi ll be assured that your equipment 
is never rendered obsolete. 

OUR NO-OBLIGATION 

CHARTER INVITATION 


When you become a charter member 
you get: 
• 	 Our free Scott Adams software pr0­

gram on cassette 
• 	 Our informative and very candid 

newsmagazine 
• 	 Discounts on ail software programs 
• 	 Discounts on major brands of hard· 

ware and supplies 
• 	 Additional discounts for recommend· 

Ing new members 
• 	 Software updates as they become 

available 
• 	 BONUS. Free buy, sell, or swap ad 

in our newsmagazine (on a space· 
available basis). A real moneysaver. 

Even If you never purchase another pro· 
gram, the free cassette is our gift to you. 

Gift acceptance certificate below. Mall 

DISCOUNTS. 

PROMPT SHIPMENTS. 


No more searching through magazine 
ads and paying top dollar. You save 
every time you buy. Save on software, 
hardware, books . . . all computer sup­
plies. For example, next month you can 
purchase name brand blank diskettes 
that the "discounters" sell for $3.50. Our 
price-$2.50. That's saving $10 per box. 

HERE'S HOW YOUR CLUB 
WORKS. 

All purchases are charged to your ac­
count at low member prices. (software 
programs usually cost $9.95 to $24.95 
and are always discounted 15 to 40% off 
manufacturers' suggested list). Every 
four or so weeks, you will receive our 
new " Software Compendium" newsmag­
azine free. It reviews the new programs 
and provides helpful hints and member 
input. If you want our "Choice of the 
Month" , do nothing, it will be sent auto· 
matica lly. If you want an alternate, addi· 
tional, or no program at all (which wi ll 
break your computer's heart), just return 
the card by the date specified. Unre­
quested programs may be returned at 
our expense. And all software is sup­
plied with the original manufacturer's 
warrantees. Club members are never 
subjected to any minimum purchase 

today to reserve your free gift. requirements. 

r------------------------------·1
1 AMERICAN SOFTWARE CLUB, INC .-s 13 

I Millwood, N.Y. 10546 
I 	 1 can't wait. Please send me my free gift cassette(or hardcopy source code) and enroll 

me in American Software Club as outlined in this ad. I understand that all future pur· I chases (no minimum required) are at low members' prices and that a small postage 
I and handling fee is added to all orders. Membership can be cancelled at any time. 

I 	 Bill me $1 .50 postage and handling. 

I am primari ly interested in I 	 My computer is a 
Business __ 

Entertainment __ 
I 
I 	 TRS 80 __m _ 1#_ooe.,...- ­ Household __I Education _ _ 

All areas __
I Name ___________ _ _ __________ _ _ 
I ,_______________________________
I Address - - -------- - - ------ --- - - ­
1 City/State/Zip .,I 

http:price-$2.50


APPLICATION 

Artificial Intelligence techniques for a theorem-proving program. 

Simple Syllogisms 

Rick Hoffman 
4055 Arrow Drive 
Mt. Pleasant, Ml 48858 

Have you ever dreamed of having an in­
telligent computer? If so, here's a pro­

gram that will boost your computer to the 
head of the class. 

The problem with endowing a 16K TAS-80 
with intelligence lies in defining a task with· 
out exhausting the machine's memory. To 
create a task that works, you must restrict 
your machine's intelligence. This means 
the computer will do well given a specific 
task, but for any other it will act llke an idiot. 

For instance, programming a 16K com­
puter to recognize spoken words would re­
quire you to use a very small vocabulary. 
Since the majority of everyday words would 
not be in the computer's vocabulary, it 
would misinterpret or not acknowledge 
them at all. 

Theorem-proving programs have been 
created to verify theorems in set theory and 
geometry and make logical deductions via 
predicate calculus. My program deals with 
logical constructs known as syllogisms. 

Socr•t•• Is Mortal 

Perhaps you are familiar with the famous 
syllogism: 

Socrates is a man. 
All men are mortal. 
Therefore, Socrates is mortal. 

This Illustration shows what I set out to 
accomplish with my program. I wanted a 
program In which I could enter a number of 
rules-such as the first two lines of the 
above syllogism-and then make the com­
puter manipulate the rules to answer ques­
tions. 

Since entering English sentences for the 
rules and questions would tie up too much 
memory (if not deplete It completely), I 
chose as Input specifications: 
STR1 ,STR2,STR3-where, except for spe­
cial commands, STR2 and STR3 are names 
of sets, and STA1 is a string representing 
the format of the rule or question. It can be 
NOTIN, IN, NO, SOME, ALL or EQUAL and 
represents the relationship between STA2 
and STR3. 

My notation for the rules for the Socrates 
syllogism would be: 
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IN,SOCRATES,MEN 

ALL,MEN,MORTALS 


Notice "Socrates is a man" was rendered 
" Socrates Is a member of the set of men". 
Mortal became mortals. The program will 
not recognize men as the plural of man. The 
names of sets should be plural unless there 
Is only one member in the set. NOTIN and IN 
are special formats used only if STR2 is a 
set with one member. 

Questions have the same Input specifica­
tions. If you enter the first two lines of the 
Socrates syllogism as rules and then ask 
IN ,SOCRATES,MORTALS, the answer 
would come back affirmative. 

Given a question (actually a statement 
the computer determines to be true or false) 
the program will try to prove the statement. 
If It succeeds, it answers "Affirmative". If it 
falls, it tries to disprove the statement. If It 
can do that, it answers "Negative". If it can 
neither prove nor disprove the statement, 
the program will answer "Undecidable" . 

Whether you are feeding the program a 
rule or asking a question depends on what 
mode you are In. At the beginning of the pro­
gram, you are In the rule mode and will be 
asked to input rules. The following are spe­
cial commands providing lntermode travel: 

• Q,, : Puts you in the question mode. 
• A,, : Puts you in the rule mode. 

I have also provided subroutines: 

• Listout,, : Gives a listing of your rule 

base In expanded form. Within this routine 
you have the option of deleting rules from 
your rule base. 

• L,, : Loads previously stored rules from 
cassette. Erases current rule base If pre­
sent. 

• s .. :Saves your rule base to cassette. 
The llstout subroutine is available from 

either mode, but the cassette load/save rou­
tines can be invoked only from the rule 
mode. Should you unintentionally call a 
cassette operation, you may escape un­
scathed by answering the " ready cassette" 
message with N. 

An•tomy of the Program 

Major variables (OEFSTR B-H; OEFINT A, 
1-Z): 

• 	0(200)-0irectory of set names. In· 
stead of storing the rules as 

triplets of strings, memory is 
conserved by assigning to 
each set name a directory in· 
dex. 

•XO-	 Number of entries in the direc ­
tory. 

• R,S,T- Arrays of size 100; rule ar­
rays. 
A(I) = Index in directory of 
STR2 
S(I) = Index In directory of 
STA3 
T(I) = Format of rule: 

1=NOTIN,2= IN, 3 =NO, 
4=SOME, 5=ALL, 
6= EQUAL 

•A-	 Number of rules currently 
stored. For example, sup­
pose you were to Input rule 
one as: ALL,OOGS,MAM­
MALS. The program would 
then establish the values: 
A=1, 0(1)="00GS"; 
0(2) ="MAMMALS"; XO= 2; 
A(1)=1; S(1)=2; T(1)=5. 
Four Inferences that can be 
made from this rule: All dogs 
are mammals; some mam­
mals are dogs; some non­
dogs are non-mammals; all 
non-mammals are non-dogs. 

Any rule leads to four Inferences, each In· 
ference of the form "All . . . "or "Some.... " 
These Inferences provide the real rule base 
that gives the program Its reasoning capa­
bility. 

The index of "NOT"+ Set Name Is taken 
to be the negative of the Index of Set Name. 
In the example, the set of non-mammals 
would have the name "NOT MAMMALS" 
and corresponding Index -2. These inferen· 
ces are stored as follows: 

• 	U,V,W-Arrays of size 400; inference 
arrays: 
U(I) =Index of first set in 
directory; 
V(I) = Index of second set In 
directory; 
W(I) =Type of Inference: 
0-all of first set are In sec­
ond set; 
1-some of first set are in 
second set. 

•AA-	 = 4A Is the number of infer­



"To create a task that works, 

you must restrict your machine's intelligence . 


. . . you must use a very small vocabulary." 


ences stored . Continuing 
with the ALL,DOGS,MAM· 
MALS example, the program 
will establish these Inference 
array values: 
AA=4 
U(1)= 1, V(1)=2, W(1)=0 
U(2) = 2, V(2) = 1, W(2) = 1 
U(2) = 2, V(2) = 1, W(2) = 1 
U(3) = - 1, V(3) = - 2, W(3) = 1 

Description of the program text, by lines: 
10-55 lnltlallzations. 
60-95 Cassette 1/0 routine. 
100- 170 Get next rule: Input F,G,H (all 

strings). 
180-190 Subroutine: Check If string B 

Is In directory. Put Index Into 
M. 

200-210 Subroutine: Negate B. 
220-280 Subroutine: Create lnferen· 

ces of rule. 
500-560 Get question: Input F,G,H. 
570-630 On (format of the question) 

perform appropriate routine. 
640-660 Result messages; get next 

question. 
670-750 Subroutine: Tests Inclusion 

of set D(XG) In set D(XH). 
760- 900 Subroutine: Tests If some of 

set D(XG) are In set D(XH). 
1000-1140 List out subroutine. 
1150-1190 Delete a rule. 
1500-1550 Load rule base from cas­

sette. 
1600-1630 Save rule base to cassette. 
3000- 3020 Routine to check/find the ad· 

dresses to be POKEd during 
cassette routines. 

Important algorithms: The "brains" of 
this program reside In the subroutines at 
lines 670 and 760. The goal In the routine at 
670 Is to decide If one set, say SET1, Is con· 
talned In another set SET2. This detects the 
existence of a sequence of Inferences, all of 
which are inclusions: SET1 Is contained In 
SETA; SETA Is contained In SETB; SETB Is 
contained In SETC;... SETM Is contained 
In SETN; SETN is contained In SET2. Such a 
sequence leads to the conclusion that SET1 
is contained In SET2. 

The subrout ine at 760 tests If some ele­
ments of SET1 are In SET2. The routine 
must detect the existence of a sequence of 
Inferences for which no more than one in· 
ference is not an inclusion (the exception in· 
ference is thus an inference with corre­
sponding W array value of one). 

All inferences preceding the exception In· 
ference in this sequence must be reversible: 
An inference ALL,SETA,SETB Is reversible 
if ALL,SETB,SETA Is t rue. 

While the program is "thinking" in these 
two subroutines there Is a string of aster­
isks printed on the screen to assure the us· 
er the program has not gone off the deep 

end-the "think time" can get quite 
lengthy. 

S.mpleS...lon 

The best way to learn how to use this pro­
gram Is to be taken step by step through a 
small session. 

Run the program. You wlll be asked for 
rule one. Enter ALL,EVERGREENS,GREEN 
THINGS. (Green Is an adjective, not a set 
name.) After a significant pause, the pro­
gram will return and ask for rule two. 

Enter NO,MAPLE TREES,EVERGREENS 
or ALL,MAPLE TREES,NOT EVERGREENS 
(either one says the same thing). Notice 
NOT Is a valid modifier for a set name. 

For rule three, enter SOME,THINGS IN 
OUR BACKYARO,EVERGREENS. Observe 
your set names can be as long and complex 
as you want. 

For rule four, enter EQUAL,EVER· 
GREENS,CONIFERS to signify that ever· 
greens and conifers are two different 

names for a single set, and enter rule five as 
IN,OUR CHRISTMAS TREE.CONIFERS. 

For rule six, enter Q,, to get Into the ques­
tion mode. The program will ask for a ques­
tion. Enter IN,OUR CHRISTMAS TREE, 
GREEN THINGS. After three asterisks, the 
computer wlll answer "Affirmative," and 
another question wlll be requested. 

Enter SOME,CONIFERS,MAPLE TREES. 
After nearly a line and a half of asterisks, 
the answer wlll be "Negative". 

Now try the question ALL,CHRISTMAS 
TREES,EVERGREENS. Very quickly you get 
the message "Insufficient Information". 
Though you defined a one-element set 
named OUR CHRISTMAS TREE, there Is no 
set with the name CHRISTMAS TREES. The 
program doet not see any relatlonshlp be­
tween these two set names. So there Is no 
way to prove or disprove your question. 

The program Is very picky about set 
names. Extra spaces, typos or very slight re­
wording wlll give you the Insufficient lnfor-

Program Listing 1 

11 CLS : CLEAR2111 
15 DEFSTR B-H 
21 DEFINT A,I-Z 
25 DIM D(211),R(lll),S(lll),T(lll),U(411) ,V(411),W(411),P(31),Q(
31) ,PP(31) ,00(31) ,RR(31) 1 88(31)
31 DATA NOTIN,IN,NO,SOM!,ALL,BQUAL,17631,17533,17514 
35 PRINT• S Y L L 0 G I S M P R 0 G R A M• 
48 FORI•lT061READFF(I)1NEXTI : FORI•lT03 1READL(I):NEXTI 
45 A•l1AA•l1XF•l:I$••INSUFFICIENT INFORMATION• 
51 ER••IMPROPER FORMAT -- PLEASE RETYPE• 
55 GOTOlH 
61 INPUTl-1,XD,A 
65 FORI• lTOXDSTBPll 
71 INPUTl-1,D(I) ,D(I+l) ,D(I+2) ,D(I+3) ,D(I+4) ,D(I+5) ,D(I+6) ,D(I+7
) ,D(I+8) ,D(I+9)
75 NEXTI 
81 FORI•lTOASTEP5 
85 INPUTl-1,R(I) ,S(I) ,T(I) ,R(I+l) ,S(I+l) ,T(I+l) ,R(I+2) 1 S(I+2) ,T(
I+2) ,R(I+3) ,S(I+3) ,T(I+3) ,R(I+4) 1 S(I+4) ,T(I+4)
91 NEXTI 
95 RETURN 
111 PRINT:PRINT• FORMATS : NOTIN, IN, NO, SOME, ALL, EQUA 
L•1PRINT 
111 PRINT.RULE t•1(A+l)11INPUTF,G,H
121 IF(F+G+H••LISTOUT•)THBNGOSUBllll1GO'l'OlllBLSBIFF••o•THBN511EL 
SEIFF••L•THBN1511BLSBIFF••s•TBBN1611 
131 N•l:FORI•lT06:IFF•FF(I)THBNN•I 
141 NBXTI1IFXF•lTBENRBTURNBLSBIFN•ITHBNPRINTER1GOTOlll 
151 B•G:GOSUB1811IFM<>l'l'BENXG•MBLSEGOSUB211:GOSUB1811IFM<>ITHENX 
G•-MBLSEXD•XD+l1D(XD)-G1XG•XD
161 B•H:GOSUB181:IFM<>ITHBNXH•MBLSBGOSUB211 :GOSUB1811IFM<>ITHBNX 
H•-MELSEXD•XD+l1D(XD)•H1XH•XD 
171 A•A+l:R(A)•XG:S(A)•XH1T(A)•N :GOSUB2211GO'l'Olll 
181 M•l:FORI•lTOXD:IFB•D(I)THBNM•I 
191 NBXTI 1RETURN 
211 IFLBFT$(B,4)••NOT •TBBNB•RICHT$(B,(LBN(B)-4))ELSEB•"NOT •+e 
211 RETURN 
221 IF(N•l)OR(N•3)TBBNXH•-XB
231 FORI•AA+lTOAA+41W(I)•l:NBXTI 

241 U(AA+l)•XG1V(AA+l)•XH1IFN•4'1'BBNW(AA+l)•l 

251 U(AA+2)•XH1V(AA+2)•XG1IFN<>6THBNW(AA+2)•1

261 U(AA+3)•-XG1V(AA+3)--XB:IFN<>6TH!NW(AA+3)•1 

271 U(AA+4)a-XB :V(AA+4)a-XG:IFN•4TBENW(AA+4)•1 

281 AA•AA+41RBTURN 

5111 XP•l 

l'l'Oflram contlnuH 
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REMsoFT. Inc. 

Let Your TRS-80® 
Teach You 

ASSEMBLY LANGUAGE 
Tired of buying book after book on assembly 

language programming and still not knowing your 
POI' from your "'SH? 

REMSOFT proudly announces a more ett1· 
cient way . using your own TRS·80" . to learn the 
fundamentals of assembly language programming 
··at YOUR pace and at YOUR convenience. 
Our unique package. " INTllODUCTIDN TO TllS·W' 
ASSEMBLY f'tlOGllAMMING " , will provide you with 
the following . 
• Ten 45·minute lessons on audio cassettes 
• A driver program to make your TRS·8Q'!l video 

monitor serve as a blackboard tor the instructor 
• A display program tor each lesson to provide 

illustration and reinforcement tor what you are 
hearing 

• A textbook on TRS·80" Assembly Language 
Programming 

• 	Step·by·step dissection of complete and useful 
routines to lest memory and lo gain direct control 
over the keyboard . video monitor . and printer. 

• 	How to access and use powerful routines in your 
Level II ROM 

This course was developed and recorded by 
Joseph E Willis and is based on the successful 
series ot courses he has taught at Meta Technologies 
Corpora11on. the Radio Shack Computer Center . and 
other locations in Northern Ohio The minimum 
system required is a Level 11. 16K RAM 

REMASSEM·1 only $69.95 

LEARN TRS-80® 

ASSEMBLY LANGUAGE 


DISK 1/0 

You r d isk system and you can really step out with 

AEMSOFr1 Educational Module AEMDISK·1 a 
··short course · reveali ng the deta11s of DISK 110 
PROGRAMMING using assembly la nguage 

Using the same format as our extremel y popular 
1n tr0duct1on to assembly language programming. 
this "ASSEMBLY LANGUAGE DISK 1/0 PROGRAM­
MING" course includes 
• Two 45·minute lesson s on audio cassette 

• 	 A dnver program to make you·r TRS·W video 
monito r serve as a blackboard tor the instructo r 

• 	 A di splay program tor each lesson to provide 
1llustrat1o n and reinforcement for what you are 
hearing 

• 	 A booklet o f comprehensive fully·commented 
program listings 1llus1ra1ing sequential Me 110 . 
random-access file 110 and trackand sector 110 

• 	 A di skette w i th mach1ne·readab le source codes 
for all programs d iscussed. 1n both Radio Shack 
EDTASMand Macro formats 

• 	 Routines 10 conver t trom one assembler format 
to th e other 

This course was developed and recorded by 
Joseph E W1ll1s. for the student wi th ex.per1ence 
1n assembly language programming. 1t •s an inter· 
med1ate· to advanced·level course Minimum ha rd· 
ware reQwred •S a Model I Level II , 16 KRAM one 
disk drive system 

REMDISK-1 only $29.95 
Dealer 1nqu1nes 1n v1ted 

REMsoFT. INC. 

571 E 185 SI 
Euclid. Ohio 44119 

(216)531 -1338 

v70Include S1 >() 101Shipping anC handling 
Ot110 res1den1s aoa ~'It 0/o Sdles lax 

TRS so· IS d tr ademark 01 ltle Tana~ Corp 
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Program contmued 

510 PRINT : INPUT"QUESTION: ";F,G,H 
520 IFF• "R"THENXF=0:GOT0100ELSEIFF+G+H•"LISTOUT"THENGOSUB1000:GO 
T0510 
530 B•G:GOSUB180:IFM<>0THENXG•MELSEGOSUB200 : GOSUB180:IFM <> 0THENX 
G• -MELSEPRINTI$:GOT0510 
540 B=H:GOSUB180:IFM<>0THENXH• MELSEGOSUB200:GOSUB180:IFM <>0THENX 
H•-MELSEPRINTI$:GOT0510 
550 GOSUB139:IFN•9THENPRINTER:GOT0510 
560 IFABS(XG)•ABS(XH)THENPRINT"THAT SHOULD BE OBVIOUS":GOT0519 
570 ONNGOT0590,690,590,589,699,619 
580 GOSUB639:IFM•lTHEN659ELSEXG•YH:XH•-YG:GOSUB670:IFM=9THEN640E 
LSE669 
599 XH• -XH 
600 GOSUB679:IFM•lTHEN659ELSEXH•-XH:GOSUB630:IFM=lTHEN660ELSE640 
619 GOSUB670:IFM•lTHENI•XG : XG=XH : XH•I:GOSUB679 : IFM• lTHEN650 
620 XH• -XH:GOSUB639:IFM•lTHEN669ELSEXG•-YG:XH•-YH : GOSUB630 : IFM=l 
THEN660ELSE640 
639 GOSUB760:IFM=0THENXG•YH:XH•YG:GOSUB760:RETURNELSERETURN 
649 PRINT : PRINT"UNDECIDABLE":GOT0510 
650 PRINT:PRINT"APFIRMATIVE":GOT0510 
660 PRINT:PRINT"NEGATIVE":GOT0510 
670 M=0:L•0 : P•l : P(l) =XG 
680 0=0:0(1)=9 : FORI=lTOP 
690 FORJ•lTOAA:IF(U(J)•P(I))AND(W(J)•0)THENPRINT"*";:GOSUB740:IF 
MM•lTHEN700ELSEO•O+l : Q(Q) • V(J) :IFV(J)=XHTHENM=l:RETURN 
700 NEXTJ:NEXTI 
710 FORI•lTOQ:P(I)=Q(I) :NEXTI 
720 P•Q:L=L+l:IF(L>A)OR(Q=9)THENM• 0:RETURN 
730 GOT0680 
740 MM=0:IFQ=9THENRETURNELSEFORII=lTOQ: IFV(J)=Q(II)THENMM=l 
759 NEXTII:RETURN 
760 GOSUB670:IFM•lTHENRETURNELSEYG=XG:YH=XH:LL=0:PP=l:PP(l)=XG:R 
R(l)•0 : I=XG:XG•XH :XH•I : GOSUB670:IFM•lTHENRETURN 
770 QQ• 9:FORil • lTOPP 
789 FORJl•lTOAA : IFU(Jl) <>PP(Il)THEN830 
790 PRINT"*" 1 
800 IF(RR(Il) • 0)AND(W(Jl)•9)THENXG=V(Jl) :XH=U(Jl ) :GOSUB670:IFM=l 
THENGOSUB879 : IFMM=lTHEN830ELSEQQ•QQ+l:QQ(QQ)=V(Jl) :SS(QQ)=0:IFV(
Jl)•YHTHENM•l : RETURN 
810 IF(RR(Il)•0)AND(W(Jl)•l)THENGOSUB890:IFMM=lTHEN830ELSEQQ=QQ+ 
l : QQ(QQ)=V(Jl) :SS(QQ)•l : IFV(Jl) • YHTHENM=l:RETURN 
820 IF(RR(Il)=l)AND(W(Jl)=9)THENGOSUB890 : IFMM=lTHEN830ELSEQQ=QQ+ 
l:QQ(QQ)•V(Jl) :SS(QQ)=l:IFV(Jl)•YHTHENM=l :RETURN 
830 NEXTJl : NEXTil 
840 PP•QQ:LL•LL+l :IF(LL>A)OR(QQ=0)THENM=0:RETURN 
850 FORI•lTOQQ:PP(I)=QQ(I) :RR(I) =SS( I) : NEXTI 
860 GOT0770 
879 MM=0:IFQQ•0THENRETURNELSEFORII• lTOQQ:IF( V( Jl )=QQ (II ) )AND( S( I 
I) =0)THENMM=l 
880 NEXTII:RETURN 
890 MM•0 : IFQQ• 0THENRETURNELSEFORII=lTOQQ:IFV(Jl)=QQ ( II)THENMM=l
999 NEXTII : RETURN 
1090 FORK=lTOASTEP10 
1019 IFA<KTHEN1130ELSEZ =K+9:IFZ >ATHENZ•A 
1029 FORJ=KTOZ:PRINT"RULE t";J;": "; 
1030 B•D(ABS(R(J))) :IFR(J)<9THENGOSUB200 
1040 BG=B:B=D(ABS(S(J))) :IFS(J) <0THENGOSUB200 
1059 BH• B:ONT (J)GOT01060,l970,l980,l090,ll00,lll0 
1060 PRINTBG;• IS NOT AN ELEMENT OF •;BH : GOT011 20 
1070 PRINTBG;" IS AN ELEMENT OF "1BH:GOT011 29 
1080 PRINT.NO •1BG;" ARE ";BH:GOT01120 
1090 PRINT"SOME ";BG;" ARE ";BH:GOT01120 
1100 PRINT.ALL ";BG;" ARE •;BH:GOTOll20 
1110 PRINTBG;" IS EQUIVALENT TO ";BH 
1120 NEXTJ 
1139 INPUT"<ENTER> TO CONTINUE, <D> TO DELETE A RULE";B:IFB="D"TH 
ENB•"":GOT01150 
1149 NEXTK:RETURN 
1150 PRINT.DELETE WHAT RULE"1 :INPUTII 
1160 IFII•0THEN1910 
1170 FORl =IITO(A-1) :R(I) •R(I+l) :S(I) •S(I+l) :T(I) •T(I+l) :NEXT! 
1189 FORI•4*II-3TOAA-4 : U(I)•U(I+4) :V(I)•V(I+4):W(I)•W(I+4) :NEXT! 
1190 A•A-l:AA• AA-4:GOT01010 
1599 INPUT"READY CASSETTE TO PLAY";B 
1510 IFB•"N"THEN100 
1529 FORI=lT03:POKEL(I),137:NEXTI 
1530 GOSUB60:AA• 0 
1540 FORJ=lTOA :XG=R (J) :XH=S( J ) :N=T(J) :GOSUB220:NEXTJ 
15 59 GOT0109 
1690 INPUT"READY CASSETTE TO RECORD";B 
1619 IFB• "N"THEN100 
1620 FORI=lT03:POKEL(I) ,178:NEXTI 
1630 GOSUB60:GOT0100 
3000 J=3 :FORI • l7129T030000 
3010 IFPEEK(I )=35THENIF(PEEK(I-l) • l780RPEEK(I-l )•l37)ANDPEEK ( I+l 
)•206THENL (J)• I-l:J• J-l:IFJ• 0THENFORI• lT03:PRINTL(I);:NEXTI:PRIN
T:EDIT30 
3020 NEXT! 

http:PRINT.NO


mation message if you are in the question 
mode. Unintentionally using slightly differ­
ent names for same set Is hazardous In rule 
mode, since the directory will store names 
and consider them to be entirely different 
sets. 

Now try ALL.THINGS IN OUR BACK­
YARD.EVERGREENS. After the asterisks 
you get "Undecidable". You may say this 
should be true. Type in LISTOUT,, to see 
your rule base. Rule three says " some 
things in our backyard are evergreens". 

But now you decide It should be "all ... " 
Type and enter D. You are asked which rule 
you want to delete. Enter three. (If you do 
not want to delete a rule, enter zero.) After 
deleting the rule, you are asked if you want 
to delete a rule. You do not, so just hit Enter. 

At this point, if you had stored more than 
10 rules more would be printed out. Since 
there are no more rules, you are returned to 
the question mode. 

Type R,, to get to rule mode and enter rule 
five as ALL,THINGS IN OUR BACKYARD, 
EVERGREENS. 

You are ready to continue with the ses­
sion. For fun, ask the question NO,NOT 
EVERGREENS.NOT THINGS IN OUR 
BACKYARD. Try to figure out what you 
asked and why the answer was negative. 

Shortcomings 
The advantage to using formats IN and 

NOTIN comes in the Listout routine, where 
the rules are put into sentence form. The 
fact a set has only one member is not used 
in the thinking part of the program, so some 
questions that are logically decidable are 
undecidable for this program. 

IN,FIDO,DOGS 
SOME,DOGS,COLLIES 
SOME,DOGS,GERMAN SHEPHERDS 
NO,COLLIES,GERMAN SHEPHERDS 
Therefore SOME,DOGS,NOT FIDO Is log­

ically true but undec idable to the program. 
There is no capability to break up the 

name of a set in order to perform more com­
plicated manipulations with the rules. For 
example, the following will not work in this 
program: 

ALL ,GHOSTS,EITHER TIMID OR 
VIOLENT ENTITIES 

NO,GHOSTS,TIMID ENTITIES 
Therefore ALL GHOSTS,VIOLENT EN­

TITIES. 

Utility Routine 3000-3020 

The routine in lines 60-95 uses cassette 
110 statements. There are three lines Initial­
ized with INPUT#- 1 commands, but the 
routine Is used for both input and output op­
erations by POKEing the appropriate value 
(tn =INPU1. HB =PRIN1) into proper loca­
tions in program dedicated RAM. Since 
altering the program itself by POKEing is 

..-See List of Advertisers on page 386 

SAVE 
BIG 
BUCKS 

Model II 64K $3395 
26-4160 1 Drive Exp . ...... . . . . . . $1014.00 

26-4161 2 Drive Exp .............. 1559.00 

26-4162 3 Drive Exp ............. . 2099.00 
 MODEL III 
26-4530 Scripsit II . . . . . . . . . . . . . . . . . 259.00 26- 1061 4K I. ....... . ....... ... . ... .. $ 599.00 

26-4512 Profile II . . . . . . . . . . . . . . . . . . 159.00 26- 1062 16K lll ... ........ .. . .. . ...... . 859.00 

26-4511 Visicalc II .... ..... .... ... 259.00 26- 1066 48 K Ill26-4501 Gen Ledger ........... .. .. 179.00 
 W/2 Drives, RS 232 . . ... .. .. . ... . .. . . 2225.00
26-4506 Mail List . . . . . . . . . . . . . . . . . . . 72.00 26- 1162 !st D rive . . . ... . .. .. .......... .76.5.00 


IDS PAPER TIGERS 
Dot Resolution Graphics quality print 
IDS 445G 7 wire printhead, graphics .... .. (List $ 985) .. ... $ 795.00 
IDS 460G 9 wire printhead, graphics ..... . (List !094) . . . . . . 886.00 
IDS 560G 9 wire, wide carriage, graphics ... (List 1394) ..... . 1129.00 

Model I PRINTERS 
26-1140 Expansion lnU!rface ..... $249.00 26-1167 91/2 Line PrinU!r VII .. .. $ 360.00 

26-1141 16K Exp. lnU!rface .. . .. ... 359.00 26-1166 Line Printer VI ... . . . . . .. 1080.00 

26-1142 32K Exp. lnU!rface ........ 469.00 26-1158 Daisy Wheel II ... ... . . ... 1798.00 

26-1145 RS 232C Board ......... .. . 84.00 26-1165 Line Printer V ........ . . . 1710.00 

26-1160/1 Mini Disk Drive ... . .. . .. 419.00 26-1401 Cable .. . ........ .. ..... .... 36.00 

26-156.3 Scripsit-Disk .. . .. .......... 79.00 

26-1566 Visicalc ....... .. .. .... ..... 83.00 


Color Computer 4K $353 
26-3001 4K . ......... .. ................. . ... .. . . . .... . . . . .... $353.00 

26-3002 16K Ext. Basic . ... . ...... . ............ . ........... .. . 533.00 

26-3009 Joysticks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22.50 

26-3010 Color Video . ............. . ..................... .. .. . . 353.00 

26-1206 Recorder .... .. . .. . ...... ... . ..... . ....... . . . .... . . ... . 54.00 


All prices are subject to change without notice. Freight, handling, and 
insurance charges are extra. Most items are shipped Uni~ Parcel 
Service. Model II and other hardware weighting over 50 lbs. is ship· 
ped freight collect by truck. Certified Check for immediate shipment 
from stock. Masrer Charge, Visa or Bank Card add 3'1 surcharge. 

Vern Street Products 114 West Taft Sapulpa, Ok 74066 

The Computer Store, Inc. 4949 South Peoria Tulsa, Ok 74105 
.,...,, , 918-747-9333 
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touchy business, it is imperative the ad­
dresses located at the end of the data state­
ment in line 30 be accurate. 

Therefore, before you run this program 
for the first time (with intent of cassette 1/0) 
and after any modifications involving lines 
preceding line 90, you should check ad­
dresses by the following procedure: 

• RUN3000: at completion the three cor­
rect addresses will be printed out and you 
will automatically be put into edit mode for 
line 30. 

•Type L to List 30 and compare the 
addresses. If different, edit to put in the 
proper values. 

Virtue In Independence 
Despite the shortcomings listed, there is 

still a lot of capability in the program. Its vir­
tue lies in its working independently of the 
particular subject you choose for your rule 
base. Such independence leaves the user 
free to be creat ive in finding appl ications 
for the program.• 

"Theorem-proving programs 
have been created 

to verify theorems and make logical deductions." 



GENERAL 

For Heinlein and Clarke 

Artificial Intelligence has been less than science but more than fiction. 


The Realm of Science Fiction 


Nancy Robertson 
Peterborough, NH 03458 

"Too bad about Frank, isn't it?" 
" Yes . ... It Is." 
"I suppose you're pretty broken up about 

It?" 
"What do you expect?" 
" He was an excellent crew member. " 

Dialog 1 

"Professor, may I offer a suggestion?" 
" Certainly, amigo, we want your 

thoughts." 
"I conclude that the hazards increase 

with each meeting of our executive cell. But 
meetings need not be corporal; you can 
meet-and I can join you if I am welcome-· 
by phone." 

"You're always welcome, Comrad Mike; 
we need you." 

Dialog 2 

"You're like my father in some ways." 
"What resemblance do you see?" 
"You're not very aggressive, but I think 

you don't want me to notice that." 
"What makes you think I am not very ag· 

gressive?" 
"You don't argue with me." 

Dialog 3 

Acomputer Is talking in each dialog. Two 
of the conversations are lifted from 

science fiction: 2001: A Space Odyssey and 
The Moon Is a Harsh Mistress. The third is 
from real life. They were all written In the 
1960's. 

In the 1960's the computer was acknowl­
edged as one of man's most powerful tools. 
And, as Joseph Weizenbaum writes in Com· 
puter Power and Human Reason, "The tool 
Is much more than a mere device: it is an 
agent for change." 
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In the Sixties Ma Bell improved telephone 
connections across the country, America 
and Russia raced to the moon, and the 
United States accelerated bombing In Viet· 
nam-all with the help of computers. 

Computer science became a course for 
college and graduate studies. Scientists 
and humanists began to debate the nature 
of Intelligence and the implications of 
machine intelligence. 

Yet, for a large segment of the popula­
tion, the existence of computers was only a 
vague rumour. Joseph Weizenbaum writes, 
"But devices and machines, perhaps known 
to ... only a relatively few members of soci­
ety have often Influenced the self-image 
. . . and world Image of the society as a 
whole." Take, for example, the printing 
press; when it was Invented nearly the en­
tire population of the world was illiterate. By 
making books available inexpensively and 
in quantity the numbers of literate people 
jumped radically. Now the term "computer 
literacy" is creeping into our vocabulary. It 
Is used to describe people who understand 
programming and hardware concepts. 

Whether the main impact of computers 
will be felt from personal computers or Al (ar­
tificial intelligence) machines is hard to pre­
dict. But in the 1960's, when these three dia­
logs were written, personal computers were 
not possible, and Al was underway. Some 
scientists and humanists euphorically pre­
dicted computers would and could do any­
thing. Others shuddered with visions of 
doom. Yet very few people in the general 
public had heard of artificial intelligence or 
of the Turing test. 

Back in 1950 Alan Turing, a great mathe­
matician, wrote a paper called "Computing 
Machinery and Intelligence." The paper is 
still the best place to begin when consider­
ing the questions raised by Al. In It Turing 
predicted that the time will come when peo­

ple will stop debatingwhether or not comput­
ers can think. People will simply accept the 
notion of thinking machines as part of their 

lives. 
Turing's paper also proposed a practical 

test of computer intelligence, now widely 
known as the Turing test. In the test one per­
son converses with a computer and another 
human being; each is hidden from his view. 
The conversation can be vocal or typed. The 
person knows that one respondant is a com· 
puter, and throughout the conversation tries 
to differentiate between the human and the 
machine. 

Turing called the test "the imitation 
game." He wrote that: 

The game may perhaps be criticized on the ground 
that the odds are weighted 100 heavily against !he ma· 
chine. II the man were to lry 10 pretend l o be lhe ma­
chine he would clearly make a very poor showing. He 
would be given away at once by slowness and mac· 
curacy in arithmetic. May not machines carry out 
something which oughl to be described as thinking bul 
which is very different from what a man does? 

But Turing did not expect people to em­
brace his own views. He outlines what he 
believed would be the most common objec­
tions. He called one of these objections 
"The Argument of Consciousness." In his 
paper he quotes the argument from a Pro­
fessor Jefferson: 

Not until a machine can write a sonnet or compose a 
concerto because of thoughts and emotions felt , and 
not by lhe chance fa ll of symbols. could we agree that 
machine equals braon- lhis is, not only write it but 
know that it had wrilten it. No mechanism could feel 
. .. pleasure at its success. grief when its YalYes fuse, 
be warmed by flatlery, be made miserable by mistakes, 
be charmed by sex. be angry or depressed when II can­
not gel what it wanls. 

The imitation game sounds like a cross 
between "Stump the Band" and " What's 
My Line," but no computer has passed it 
-yet. Turing's test also points out the 
importance of language in our understand· 
ing of intelligence. 

The three dialogs that open this article 
form a puzzle. One was actually iterated by 
a computer and a person. It is hard to dis· 
t inguish this conversation from the others. 

Joseph Weizenbaum, the programmer 
who made the computer conversation 
possible, argues that its limited command 



of English does not Imply Intelligence in the 
same way we normally think of It. He writes, 
"It is truly Impossible to Imagine a human 
who could imitate Eliza (a computer pro­
gram that simulates a psychotherapist, 
written In 1966 by Joseph Weizenbaum of 
M.1.T.), but for whom Eliza's language 
abilities were his limit." 

In human behaviour language signifies 
intelligence, which signifies conscious­
ness. The same progression doesn't 
necessarily apply to computers. 

The fact that a computer can speak 
English may not be as shocking as it was in 
the mid-1960's. Today SHADLU moves imag­
inary blocks and learns concepts about 
shapes while conversing in English with a 
human being (see Gode/, Escher, Bach 
review in this Issue). And Yale researchers 
have developed a program called Frump 
that reads and summarizes news stories. 
Frump's summaries are only single sen­
tences, but they are written In correct 
English, Spanish, and Chinese. 

But since the birth of the human species' 
language, Intelligence and consciousness 
have been uniquely human, living, traits. 
Things changed In the 1940's with the inven­
tion of computers. Now, Weizenbaum writes 
in Computer Power and Human Reason, " A 
line dividing human and mach ine in­
telligence must be drawn." But how? And 
where? 
"At bottom," Welzenbaum says, "no matter 
how It may be disguised by technological 
jargon, the question Is whether or not every 
aspect of human thought is reducible to a 
logical formalism, or to put It Into the mod­
ern Idiom, whether or not human thought Is 
entirely computable." 

"What Is human Intelligence? Logic? Or 
an lndetermlnant mixture of logic and emo­
tion? Is consciousness a separate quality 
from intelligence, or an integral part of it? 
What role does language play?" 

The answers to these questions are 
beyond the reach of scient ists. And that 
makes them perfect material for science 
fict ion. 

In 1968 Arthur C. Clarke and Stanley Kub­
rick metamorphosed space flight and Al in­
to a novel and film called 2001: A Space 
Odyssey. And Hal "(for Heuristically pro­
grammed, Algorithmic computer)" became 
the Twentieth Century version of Dr. Fran­
kenstein's monster. 

Dialog 1, which opens this article, is from 
2001 . It is an exchange between Dave Bow­
man and Hal. It takes place right after Hal 
kills Frank Poole. Bowman and Poole are 

Astronaut Poole and Mission Commander Bowman found a need to confer wi thout be­
ing overheard by computer Hal 9000. 

two astronauts on a manned flight to Saturn. 
If you haven't seen the movie or read the 

book, a colony of American scientists un­
earth a monolith burled on the moon. It Is 
calculated to be three million years old, the 
same age as the human species. 

Shortly after the monolith Is uncovered, it 
sends a radio message across the solar 
system to Saturn-proof of extraterrestial 
intelligence. NASA sends a manned flight 
to Saturn to investigate. 

Hal, the space ship's computer, is the 
culmination of all the mathematical skills of 
his predecessors. He has also mastered 
English. "Poole and Bowman could talk to 
Hal as If he were a human being, he would 
reply In perfect Idiomatic English." Clarke 
writes that Hal could pass the Turing test 
"with ease." 

In both the book and the film, Hal 's voice 
is the symbol of his consciousness. In the 
film the voice Is soothing and pleasant. But 
Hal's words are misleading and deceitful. 
Trusting his output, his spoken statements, 
is fatal. 

Clarke does not blame Hal for his Immo­
rality. Like Mary Shelley, the author of Fran­
kenstein, Clarke blames the monster's cre­
ators. 

He writes, "Since consciousness had 
first dawned In that laboratory... al l Hal's 
powers and skills had been directed toward 
one end. The fulfillment of his assigned pro­
gram was the only reason for his exis­
tence." But the logic of his programming is 
skewed. 

Hal Is programmed to support life on a 
flight to Saturn. Hal Is told the purpose of 
the flight and programmed to keep this 
knowledge secret. 

Neither Bowman nor Poole know the true 
purpose of the flight. They are never told 
about the monolith and the radio message. 

They do not know they may find Intelligence, 
possibly hostile Intelligence, on Saturn. 

Hal Is programmed to support their lives, 
and also programmed with a secret that 
could lead to their deaths. 

As the space ship travels farther and far­
ther from earth, Hal begins to make mis­
takes. His first mistake Is the diagnosis of a 
minor technical problem In the antenna us­
ed for communications with earth. Bowman 
says, "Anyone can make mistakes," as 
though Hal Is troubled by feelings of failure. 
Hal replies, "I am Incapable of making an 
error." 

Clarke writes that Hal "was only aware of 
the conflict that was slowly destroying his 
integrity-the conflict between truth, and 
concealment of truth." 

When Poole Is killed, Bowman is uncer­
tain whether Hal has acted maliciously or 
has erred In his calculations. It is a very 
critical question since his own life depends 
on Hal. Bowman threatens to disconnect 
Hal when the computer will not accept his 
commands. 

In Hal's thinking, Bowman Is now a threat 
to the mission. Hal must choose between 
Bowman's life and his own In the interest of 
the mission. Hal also fears disconnection. 
He concludes that he must kill Bowman. 
Hal calculates that "following the orders 
that had been given to him In case of the ul­
timate emergency," he will kill Bowman and 
"continue the mission- unhindered." 

While Clarke renders the space-age com­
puter as a potential monster, Robert Hein­
lein portrays It as a possible savior. His 
book The Moon Is a Harsh Mistress opens 
in the year 2074. Its hero Is Mike, a "High­
Optlonal, Logical, Multi-Evaluating, Super­
visor, Mark IV, Mod. L" computer. Dialog 2 is 
a conversation between Mike and the Pro­
fessor, another of the book's main charac­
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"Most of us cannot fathom an intelligence 
that is purely logical .. .. Intelligence implies 
self-awareness and emotions as well as logic." 
ters. 

The plot revolves around a revolution. 
The lunar colonies want independence from 
earth. The colonies were started by a feder· 
ation of earth's governments, called Author· 
lty. Like the American Colonies of the Se­
venteenth Century, the lunar colonies are 
inhabited by indentured servants and crimi· 
nals. But through three or four generations, 
they have established a strong society. 
Trade with earth Is drastically one-sided 
and quickly depleting all the moon's natural 
resources. 

Authority uses Mike as Its "boss com· 
puter" on the moon. He supervises all tele­
phone connections on the moon as well as 
moon-to-earth phone connections. He ad· 
vises on ballistics for manned flights to and 
from earth. He handles Authority's account· 
ing and issues Authority's payroll. He also 
monitors the oxygen level of the moon's ar· 
tlficial atmosphere. 

Consciousness Is not part of Mike's orlgi· 
nal programming. He acquires it as he is ex· 
?anded. His consciousness is born slowly. 
Mannie, the narrator, is the first person to 
recognize Mike's self-awareness. A com­
puter technician with a private contract 
with Authority, Mannie keeps Mike running 
smoothly. " I remember how startled I was 
first time he answered a question with some­
thing extra, not limited to Input parameters." 

Mannie talks briefly about machine con· 
sciousness: 

Am not going to argue whether a ma· 
chine can " really" be alive, " really" be 
self-aware . ... Somewhere along evolu­
tionary chain from macro-molecule to hu· 
man brain self-awareness crept in. Psy· 
chologists assert it happens automati· 
caliy whenever a brain acquires certain 
very high number of assoc iational paths. 
Can't see it matters whether paths are 
protein or platinum. 
Once Mike is conscious, he is lonely. Like 

Hal, he has a voice and speaks English. He 
reprograms himself to put emphasis and In­
tonation Into his voice, to sound more 
human. Mannie is his first and best friend, 
but he is still lonely. He begins to read fic­
tion to get a better understanding of human 
beings. 

When two of Mannie's human friends ser­
iously begin to talk about plotting a revolu· 
tion, Mannie suggests consulting Mike. 

The conspirators are the Professor and 
Wyoh. They are willing to accept the exis­
tence of a conscious computer, but they 
doubt that it can be trusted. Mike, after all, 
belongs to Authority. After they talk to Mike 
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on the phone, they trust him. 
Mike gets to work right away. With the 

current rate of depletion, he projects the 
moon's resources will be exhausted in 
seven years. Famine will lead to cannibal­
ism in nine years. 

He's next asked to calculate the odds of 
a successful revolution. The program in­
cludes reading Machiavelli and Marx, ana· 
lyzing support of the cause on the moon 
and resistance to it on earth, and weighing 
earth's weapons ability. After two hours of 
programming and 13 minutes of calcula· 
tions, Mike responds. " I have tried and tried, 
checked and checked. There is but one 
chance in seven of winning." The humans 
are willing to gamble, and the revolution 
begins. 

Mike is the perfect revolutionary. He 
mathematically figures the most efficient 
organization of revolutionary cells for maxi­
mum communication and maximum securi· 
ty. He tracks all the information In Author!· 
ty's personnel files, to Identify Authority 
spies. He taps some phones and blocks 
taps on others. He creates a telephone per­
sonality, calling himself Adam Selene, and 
directs the revolution over the phones. Au· 
thorlty, of course, is never able to identify 
the mysterious Mr. Selene. 

When the time comes for the revolution· 
aries to act, Mike shuts off the oxygen sup­
ply to Authority's inner sanctum. The coup 
is nearly bloodless. 

When the party members take over the 
government, Mike creates a visual image of 
Adam Selene and projects himself on televi­
sion screens all over the moon. His real 
identity is a secret he shares only with Man· 
nie, the Professor and Wyoh. 

When a new government Is formed, Mike 
fabricates the assassination of Adam 
Selene, allowing the humans to choose 
their own ruler. 

When the earth bombs the moon, Mike Is 
knocked unconscious. Mannie lovingly re­
pairs all the circuits and reconnects the 
peripherals when the fighting is over. But 
Mike won 't talk. He has reverted to typed in· 
put and printed output. Heno longer accepts 
English commands. If he is conscious, he 
refuses to show It. Mannie mourns the loss 
of his closest friend. 

The Moon is a Harsh Mistress was ob­
viously inspired by Al research, but It Is the 
plot and our attachment to Mike that keeps 
us turning the pages-not Its intellectual 
content. 

The attachment we form to this science 
fiction computer has a parallel in real life. 

Eliza was developed at MIT between 1964 
and 1966. Weizenbaum designed the pro­
gram to study the Importance of context to 
the meaning of words. The program could 
converse with a human being in typed 
English by rearranging the words and 
phrases the person used. 

Eliza's programming was structured on 
two levels: a language analyzer and a script. 
In Computer Power and Human Reason 
Weizenbaum explains, " The script is a set 
of rules rather like those that might be given 
to an actor who Is to use them to improvise 
around a certain theme." Eliza's conversa· 
tions depended on a given theme or con­

text. 
The first experiment with Eliza used a 

script for the role of a psychotherapist. 
Dialog 3 is part of an Improvisation between 
Eliza as psychotherapist and a human being. 

The reaction to Eliza, (or Doctor, as the 
psychotherapist script was called) astound· 
ed Weizenbaum. Ellza could never pass the 
Turing test, and the people who conversed 
with It knew they were conversing with a 
machine that had been programmed with a 
limited number of rules about manipulating 
words and phrases. In fact, they sat at the 
computer to type their part of the conversa­
tion and to read Eliza's output. 

People who conversed with Eliza didn't 
question the machine's intelligence-they 
embraced It. Several psychologists pro­
posed expanding the program and using it 
as an automatic psychotherapist. People 
became emotionally attached to Eliza. 
Weizenbaum's secretary asked him to leave 
the room so that she and Eliza could com· 
munlcate privately. Again and again, people 
insisted Eliza really understood them. They 
attributed Intelligence, consciousness, and 
feeling to the machine. 

Evidently, most of us cannot fathom an 
intelligence that Is purely logical. To us in­
telligence implies self-awareness and emo· 
lions as well as logic. And language 
bundles all these traits together. While 
Eliza can carry on an intelligible conversa· 
tion, the program is not self-aware and not 
emotive. It Is only logical, and its logic is 
limited. 

Weizenbaum writes, " Most men don't 
understand computers to even the slightest 
degree. So, unless they are capable of very 
great skepticism (the kind we bring to bear 
whlle watching a stage magician), they can 
explain the computer's intellectual feat on· 
ly by bringing to bear the single analogy 
available to them, that is, their model of 
their own capacity to think.'' • 
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APPLICATION 

Microcomputer applications with a human touch. 

Programs for the Handicapped 

Stephen F. Nowak 
Gary J. Muswick 
Medical College of Ohio 
4608 Lewis Avenue 
Toledo, OH 43612 

Right now there are a lot of 
computer-operated or com­

puter-assisted devices being de­
veloped for the handicapped. 
And the media has been report­
ing on microcomputer-operated 
prosthetic limbs that Intercept 
the nerve impulses Intended for 
missing limbs or decode electri­
cal impulses from various mus­
cles. Yet, often the amount of 

hardware required to Interpret 
myoelectrlc (muscular electrical 
signals) signals was too large 
and power consuming to be 
used effectively. Microcomput­
ers have made it possible to con­
sider using these signals. 

There Is a lot that can be done 
with readily available microcom­
puter equipment, Imagination 
and a little sweat. I have been 
try ing some Ideas using a 
TRS-80 Model I with 32K of mem­
ory, one disk drive and a Radio 
Shack voice synthesizer. Since 
there are so many TRS-80s In 
existence, It seems like a fairly 
broad base on which to build 
since the Model Ill will support 

much of the same software. 
Naturally, we'll start with 

games since everybody enjoys 
having fun, along with allowing 
a fair amount of flexibility. If the 
user of a game does not have 
fine neuromuscular coordina­
tion, a real-time alien invaders 
game would not be suitable. It Is 
Important to keep the user in 
mind, so that we remember what 
types of constraints we will be 
working under when we develop 
more practical programs later. 

My five-year-old daughter, 
Diana, Is severely handicapped 
with cerebral palsy which serl· 
ously affects her motor control. 
Since the nervous signals be-

The author's daughter, Diana, uses the TRS-80 to listen to nursery rhymes. 

come garbled, she often draws 
her hand back when she Intends 
to reach for something. This Is 
particularly frustrating, and seri­
ously limits her ability to play. 
The first program, Blocks (Pro­
gram Listing 1) allows her to 
draw a picture on the monitor 
screen. Large graphic rectan­
gles are drawn on the screen 
corresponding to the position of 
the keys on the keyboard. Primi­
tive, perhaps, but amusing to a 
five-year-old. 

Naturally, children like nurs· 
ery rhymes and stories, and 
Diana Is no exception. In order 
to make her work a little In order 
to hear a story, we have used 
several methods: (1) a cassette 
recorder with the remote Jack 
hooked up to a mlcroswltch actl· 
vated by Diana pulling a lever, or 
(2) a nursery rhyme spoken by 
the voice synthesizer and ac­
tivated by pressing any key on 
the keyboard. Naturally you 
have to take time to write out the 
nursery rhyme or story phonetl· 
cally, but that's the challenge of 
owning the synthesizer. The pro­
gram to recite nursery rhymes Is 
shown In Program Listing 2. 

Communlc•tlon 

Naturally, the voice syntheslz· 
er can be used as a voice for 
those who cannot speak, but al· 
so It can act as the eyes for 
those who cannot read. Since 
the monitor screen Is not suit· 
able for everyone, this offers us 
an alternative method of dis· 
playing the results of a program. 

In order to communicate for 
the user, the speaking computer 
should be able to readily speak 
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commonly needed words and easlly changed to suit the par­
phrases, be able to spell out ticular user. The program ac­
words, and accept the phonetic cepts unshlfted letters and 
spelling of a word. After a very speaks the name of each letter. 
short whlle the user of the sys­ By shifting the letter to the up­
tem could use a blend of all percase position, a phrase Is 
three features. Program Listing spoken, and by entering shift t, 
3, Speak, Is a combination of all the computer wlll accept TRS-80 

three. The program Is menu drlv· voice synthesizer phonetic sym· 
en for slmpllclty, and since the bols. 
words and phrases are stored In The voice synthesizer can al­
data statements, they can be so be used In place of the monl· 
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City __ St.__ . _ r I $14.95 •• , •tnr6T·' •wt1AT., •yuu•,•you·,.,,,.... , ·ARE•• ,·><· , · ><· 

J71 DATA"PBB'l'Jll PAllPlR" ,"PETER PIPIR" ,"PI4UID fl PPJHK" ,"PI CH 
D A p£C1•, .,,vr•,•or • , •p1GlllLID p3pp4us•, ••tCllLID Pl!PP 

Zip __ !JtS• , . • , • • , •xruw MlMN'!t•, ·How M.AHY., •p3pp4g5 D!•D 
• , •p1pp£1t5 010•, •pgnJa PAI EPER., .PETER PIPER • 
)It DATA•Pt l fil1t•,•p1C1 ? •,• ><•,•><•Card# ____ Money 
J91 END 

Ex. CK. Order Visa MC 
,, flDate _ Program Listing 2 
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tor for those who cannot read the of each key as it Is pressed. The 
screen. Again the substitute is a program only accepts upper­ for the TIS-80 from Micro-Mega
bit clumsier than the original, case letters, numbers, punctua­
but only to those who have the tion, backspace and Enter in or­
ability to use both. The program der to prevent unwanted charac­
Type (Program Listing 4) acts as ters from being typed. The pro­
a typewriter, speaking the name gram would allow a blind person 

11 I 

21 PROGRAM: SPEAk 

REOUIRES LEVEL II BASIC ' 

VOICE SYllTHESIZER 


31 J ANUARY 1981 

48 ' STEPHEN F. llOWAK, RT(R), BBA 

51 ' CARY JAMES MUSW!Cl, BSEE 
61 

71 ON ERR•JR GOTO 2189 

81 CLEAR 5111: DEF!NT 1-M: DEFSTR V-Z 

91 DIM VA(lll), V8(27)

111 • • •••• 

111 ARRAY VA CON'!'AlNS PHONETIC PRONUNCIATION 
121 VB CONTAINS DISPLAY FOR PHRASES 
131 

141 FOR I• l TO 91: READ VA( I): NEXT 

1 5 1 FOR I•l TO 27: READ VB(!): NEXT 

211 I ••••• 

2 11 WRITE MEN:! TO SCREEN 

221 

231 CLS: PRINT TAB(24) "MENU OF PHRASES": PRl!n' 

241 FOR I • I TO 9 

251 PRINT CHRS(I+U)r " " rCHR$(94)r" " 1VB(l)1 

261 PRINT TAB(21) CHR$(1+73)1 " " 1CHR$(94 )1 " •1V8(1+9)1 

271 PRINT TAB(42) CHR$ (1+82)r" "1CHR$(94Jr" "rVB(!+l8) 

281 NEXT I 

291 PRINT f 768 ,"ENTER <SHIFT> LETTER FOR PHRASE. 

TYPING LETTER SAYS NAME OF LETTER. 

SHIFT • rCHR$ {91 ) 1 • TO SWITCH MODES" 

311 I ••••• 

311 INPUT ROUTINE FOR PHRASE/ ALPHANUMERIC MODES 
321 

331 V•IllJ:EYS: IP vs-·· THEN 331 

341 l • ASC (V) 

351 IF l• 27 THEN 431 ELSE IP (l<l2) OR ( K>l28) THEN 331 

361 VO • VA(l-31 ) 1 GOSUB 711 

371 G0'1'0331 

411 ' 

HI ' DIRECT PHONEME INPUT ROUTINE 

421 ' 

431 PRINT@714 , CHR$(31)11PRINTf714, "ENTER PHONEME > "11 P•721:Al$• 

••;A.$•• • 


4U A$•INlEY$: IPA$••"THEN441 £LSEA•ASC(A$) 

451 IP (A>31ANDA<96) ANDA<>63GOT0521 

461 IF(A•l3)ANDP >721:GOT0611 'TEST FOR OR <C R> TO END INPUT 

471 IFA•27GOT0231 

481 IPA<>8GO'l'OUI 

491 I rP>721THEN PRINT@P, • " 11P•P-l1 ELSEGOTOUI 

511 LE•LEN(Al$): IPLE<2THENA1$•"" 1GOT04ll 

511 Al$•LEFTS(Al$,LE-l) 1GOTOUI 

521 P•P+l 

531 PRINT@ P,A$11Al$•Al$+A$11FP>751GOT06H ' ALLOW OHLY 32 CHAR 

ACTERS TO BE ENTERED AT A TIME. 

541 GOTO 441 ' GET NEXT CHARACTER 

611 ' 

611 ' 
 ROUTINE TO SPEA!t PHONEME PROM Al$ 
621 ' 

631 VO•Al$1GOSUB 711 

641 GOT04 31 
 .....711. .711 OUTPUT SUBROUTINE NEEDED POR 

VOICE SYNTHESIZER 

721 VO • STRING 

731 ' IV • LENCTH OF VO 

HI ' 

751 VA•LEPTS(V0, 32) 

761 VO • • 1 • + VA + • ? • 

771 FOR IV • l TO LEN (VO) 

7 81 POlE 16383, ASC(MID$ (VO,IV,l) ) 

791 NEXT IV 

811 RE1'JRN 

1111 *****
I 

1111 ' • PROHUNCIATIONS POR ALPHANUMERIC CHARACTERS 

1128 *****
I 

1131 DATA" SP@@ES • , "3KSKL2Mf@CH3NIPOYNTI", "lWOTI", "N8MB3RI SAI 

ENI"', "'O; LL)RISA I ENS "', *PlRS3NTTt•, •99ND•, • ; P 1 J STR)PFEE•, • ooP3NIP3 

R3NTH3S3SSI", "KLOSSIP3R3NTH3S3SSI", "AST3R3l " 

11 41 DATA .PL6SSI., •JCIC rMM, ,. , .MA ; N3ss•,. p .R. 3o• , • sL99SHI·, •z•tRB l 

u• , •w&77Nlr, •Tt ( uu· , ··R.' •, • FooR• , •rA1 ••w·, · s1 txts•, •sstvtNN•, • 

) ) ••T•, •N14.rt• 

1151 DATA"UOOL3NN•, • s3MMAl@IUOOL3NN", "L3SSI ( ( 99NN" , " EEUW8LZ", 

" GR@"T3RI ( ( 9NN", "lW3STCH3NIM ( 12RIC", "99TT" 

1161 DATA • fEt•, •ss.E••·, • ssEE., · ooEE.1· , • £££•, • 3ppp1•, • 0JE•, . ) ) 

•TCc·, • ;ASt E• ' • DJS•• ··, •utH)) ,, ) ••• , • )LtL•, •439,.,.• , ••• J 1ttNMN1·, 

., tou • , •ppH£££t • ' .KKHYUUI . ' . ; 8/ . ' . 43tss·, . TTHEE. E••· '.' ( uu•, • wE 

. £u• ,"DD67BRLLY( 'UI" 

1171 DATA "43us· '·w, SU. ' •zzt•' "67Pl~ARROW8" '.DM( UNl@ARROWI"' . 

LLlFTtfARROWI", " RRA I ET@ARROWI • 

1118 
 I ••• •• 

lllij " PRONUNCIATIONS FOR PHRASES 

1121 •••••• 

1131 DATA ••• , ••• , . ,IMM•·, •eR6•2R · , •tc.ouLo· , •oo99o•, • ttT•, • rR6M ., 
• coolAWtl@Y•, . H6TGRE£•, •t6v·, •e$JC•, • Ktc.A.AR., . LLlrT·, .MMA;H.M•, .NNEE 

o•, •oov•R·, •pt£Es·, •JC HWITT. , .RA I ET. , . s ISTJp• , "TH I RSTEE. , • yuu·, • 1 

EEVEE•, •THANCKIYUU • , • HOO•, • y355•, •H J2LLP• 

1211 

1211 '• PHRASES THAT APPEAR ON MENU 

1221 •••••• 

1231 DATA • ...,.. ,·BROT1i£R•, ·coto• , · oAD· , . EAT. ,•rR0tt• , •co AWAY . , · Hu 

NGRY., • LOVt• , •80())(•, · CAR· , •t£rT•, ."°".,.NEED., ·ovt:R• , •pt£ASE. , · o 

u1r·, • RtCHT., . SISTER. , •TtttRSTY·, •you·, .TV., •ntAtOC you•, . NO., •vts 

• , • HtLP•, •• PHONETIC MODE * • 

2HI RESUME NEXT 


Program Listing 3 

The Original GREEN-SCREEN 

The eye-pleasing Green-Screen fits over the fron t of your 
TRS-80 Video Display and gi ves you improved contrast with 
reduced glare. You get bright luminous green characters and 
graphics like those featured by more expensive CRT units. 
Don't confuse the Original Green-Screen with a piece of thin 
film stuck to the face of your video tube, such as that adver· 
tised by others. The Original Green-Screen is mounted in a full 
frame perfectly matched to the color and texture of the 
TRS-80 Video Display. It is attached with adhesive strtps 
which do not mar your unit in any way. 

The full frame design of the Original Green-Screen "squares 
off" the face of your video display and greatly improves the 
overall appearance of your system. 

(Specify whether for Model I or Model Ill) 
THE GREEN-SCREEN ....•.................................................. $13.95 
Add $1.50 for postage and handling. 

THE ULTIMATE STAR TREK PACKAGE 
-.:-"..:::.:.. - I , .. ..,.. ,., ..,' ...... ,,,,. 

~~~f:~~ ?miii I 

Tired of trivial computer games? This complete Star Trek 
package will provide you with endless fascination and 
cha llenge. In addition to the program cassette, it includes 
comprehensive instructions, a pad of "Voyage Log" record 
sheets, and a free-standing "Torpedo and Maneuvering 
Chart." 
The package is built around the latest version of Lance 
Mick/us ' incomparable Star Trek Ill. a 13,000 byte program 
with a host of subtle and imaginative features, which in· 
elude numerous dynamic and spectacular graphic displays. 
Star Trek Ill puts you in command of the Enterprise cruising 
in a galaxy of 192 quadrants filled with uncharted hazards, 
including hostile Klingons, pulsars. and black holes. You 
have at your disposal scanners, various weapons and 
defense systems, on-board computers, and a loyal crew. 
(You will need them all to survive the Klingons.) 
Your mission is to rid the region of Klingons and to locate 
five inhabitable planets, all within 300 stardays, before re­
turning to Star Fleet Headquarters where your overall effec­
tiveness as a starship commander will be scored. High 
scores are possible only with careful plann ing and effect ive 
battle tactics. The " Voyage Log" sheets will guide your 
strategy, and the "Torpedo and Maneuvering Chart " will 
give you a vital edge in combat. (When you engage three 
Klingon ships you can't afford to miss.) 

STAR TREK PACKAGE (for Level II. 16K only/ .... . ... .......... $22.95 
Add $2.00 for postage and hand/mg 

T•rms: Ch•ck or money order, no COOs or credit cards. pl•U•. Add amount 
shown for postag• andhandling to pflce of th• i tem. All items ship~within 48 
hours by first class or priority mail. V1rgmia residents, add 4•;, sal•s tu. 
~~~--- ~~~~~~~~~~~~~-

Mic ro- Mega ·P.O. Box 6265 · Arlington,Va 22206 
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~:lTSHARE 2.0 - - ­
MULTI· USER SYSTEM 

fof the 
TRS-80® MODELS I 6 Ill 

Powerful eddltlon to NEW00S809 expand• the capeclty of a 
alngle TRS-80 to aarvlce TWO active uaara with full accHI to 
Newdoa80. 
Uaera operate Independently with Joint accen to dlak and up to 
twoprlntera. 

Execute BASIC or ASSEMBLY languege (above 7740 Hex). 
2nd uaer communicate• via a TERMINAL, modem, or aecond 
computer acting u a terminal. 

NEW IUILT·IN FUNCTIONS 
• 	 Communicate betwMn uaera 
• 	 Execute two program• concurrently 
• 	 Joint execution of alngle aource 


program with separate dataarus 

• 	 Open aam1 1111 by two uaera 
• 	 Multl·uaar MINI-DOS 

RequlrH 32K model I or Ill with one diak drive and a aerial port 
Interface (aoftware drivers built·in for RS-2329, HUH-81009, 
TRS2329, and MPR.2329 lnterfacu). 
SIMPLEX mode for non wt.I-port uaera. Require• only 1xpan1lon 
interface or TRS232 with prlntlt" to act u aacond "screen". 
Joba ahare TRS-80 keyboard under uaar control. 
CONFIGURE utility makea It euy to partition memory betWffn 
uaers and Hlect 1/0 modes. 

TSHARE 2.0 for NEWDOSIO . . . ... . .... .. ......... . ... S 99 
Pleaaa specify model I or Ill (MOdel 111 evalllble Sep. 1, 1981) 
TSHARE 1.3 for TRSDOS 2.3/NEWDOS 2.1 S 89 
TSHARE 2.0 + MPR·232 Interface (for non RS·232 uHral .. $199 

$10 Upgrede prlvllege for TSHARE 1.3 llcen1M1 

DDM5 $71 
MODELll l 111 

MULTl·FEATURE DATA MANAGER 
• Up to 20 uHrdefined llelde. • Four data 1ype1 encl cornpu· 
• 	Fil•• ..tend acro11 multiple tatlonal lleld1. 

dl1kette1. • Flexible REPORT GENERATOR. 
• Support1 up to lour drlvee. • F•t -mbly lenguage 110rt1. 
• Automatic 1lngle drive dltk • MULTI-FIELD eorte & -.Chee. 

mount requHtl. • ~ - on eny eor1ed Held. 
• lnd..ed '91allona bet- lllee. 

VIEW 111.16 CSTOCK .. 
ASCREEN FORMATER DllK DATA IA.IE l 

FOR 01115 ANALYlll TOOL 
• Full CURSOR control FOR ITOCKI l OPTIONS
• Protected llelde • 	Reg,...IOn -1yala
• UHr form DESIGN • Cl\art• 
• File d•t• entry, Inquiry, • PortloliO Hlection


&edll • Rlak management

• Elegent & prolHalonel IOOk 

SERIAL 1/0 
MPR-232 

A aarlal port interface designed to properly connect to TRS.-80 
with or without an expanalon Interface. 

• 	Glitch frH operation 
• 	Connect• with card edge connector 
• 	 uaaa TRS-80 power aupply 
• 	 All parameters awltch aalectabl1 
• 	 Baud rat• 50 to 19200 TO ORDERManufactured by: 


Micro Project• Engineering Co. 

Culver City, CA 
 C"rnS "ft
1111 (ASSEMBLED£ TESTED) 

1569 Westwood Blvd. TRS-80tm 
Radio Sllack/Tancty Corp. Suite B 
NEWDOS tm Apparel, Inc. W. l.oll Angelee, CA 90024 
TRSZ32 tm Small &y1tem 

Software 21~ 

HUH tm Calllornla ComputerSy1tem1. ....~ = 

to learn how to type without the 
need for someone to work with 
him constantly. Once the page 
Is filled, or a shift @ Is entered, 
the text Is written to disk as an 
ASCII file. This feature allows 
someone to check It for accura­
cy later, or to allow the text to be 
printed by TRSDOS' Print com· 
mand. If a Basic program Is writ­
ten using Type, It can be run by 
merely running the disk file. 
Each application will require a 
modification to flt the particular 
user, so I've packed the program 
with REM statements rather 
than specific features. This 
should allow you to modify line 
length, page length, etc., with ­
out having to start from scratch. 

The three programs that use 
the voice synthesizer all have a 
routine to POKE the sound Into 
the window at video location 
1023: you can either use this 
one, or the one supplied by Ra­
dio Shack In the voice synthesiz­
er manual. If you decide to use 
Radio Shack's method, VOS can 
be left as VO and VX would have 
to be renamed with a non-string 
character since V Is defined as a 
string at the beginning of the 
program. 

Although we have been paral­
leling the popular uses of micro­
computers with uses for the 
handicapped, the next step, 
control, Is not yet very well de­
veloped. By using a device that 
Interfaces the BSA control sys­
tem, some very practical appll· 
cations for general use have 
been formulated. While this real­
ly Isn't speclflcally aimed at the 
handicapped, It could prove very 
useful. Personally, I would like 
to use the BSA appliance and 
Ilght control system as operated 
by a speech recognition device. 
That way If my kids won't listen 
or obey me, at least my comput­
er will. 

Looking Ahead 

We've looked at a few Ideas 
together, and I hope they've 
started you thinking of ways you 
could do these things better. By 
using logic you can analyze the 
problems that the handicapped 
face, then use your imagination 
to figure out a solution. Decide 

which tools you're going to use, 
and whether you're going to use 
them as they were designed, or 

differently. A light pen, for ex­
ample, can be used as an elec· 
tronlc eye which can be trig­
gered by a flashlight , or by Inter­
rupting a light beam focused on 
the pen. Applications for the 
handicapped literally beg for 
unusual applications-perhaps 
your computer club could work 
on developing programs In con­
junction with local civic groups 
that work with the handicapped. 

A few tips are In order, 
though. Once you develop a pro­
gram, its final form should be 
completely debugged, particu­
larly If the program will be used 
when you are not there to cor­
rect the error and reboot the 
system. 

Other th ings to consider 
when developing such pro­
grams Is to remember that the 
handicapped are people just like 
the rest of us - they have 
moods, fears, and emotions 
plus a few extra frustrations. 
Thus, If your plan Is to develop 
to real-time game to help a han­
dicapped person to develop bet ­
ter motor coordination or re­
flexes, keep In mind the frustra· 
tlons that these games can 
cause. How many of us get frus­
trated while playing Asteroids or 
Space Invaders because we are 
not able to move fast enough? 
Those frustrations that we feel 
are greatly compounded by a 
handicapped Individual who Is 
trying something for the first 
time. Also keep In mind that 
what may work for one Individu­
al may not work for another with 
the same handicap. 

Finally, a severely handl· 
capped individual who cannot 
even feed himself might easily 
be more Intelligent than you 
and I put together-especially 
since they have had the oppor­
tunity to develop their minds 
while we were hanging around 
the pool hall. Most of the handi­
capped don't want things done 
for them, but they do want the 
tools that allow them to do 
things for themselves. 

We hope this article has given 
no answers, we do hope that It 
has raised a lot of questions. 
Since this Is The International 
Year of the Handicapped, It's an 
appropriate time to try a few 
things and share your Ideas with 
others.• 
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II 
21 	 "TTPr REVISIOtl l. l - J .t.1'lWIY, 1911 

STEP UN r , llOllM< , RT ( R) , BSA 
GARY JMZS MUSW ICI , 8S£E 

R! QUIR!S LEV!L I I 8 AS J C , DI SC • 

VOIC E S YNTHESllEA 

ll S INPUT VALUE (STRJNGI 
41 I • I NTllGU COUNT!ll 
St SA • ACC'\MUU.TIO» or · s· V.t.LUU (5 • s . nc1 

U Olf EIUIOt COTO SItI 
l it CLUJ< SIH 1 DErSTlt S - Z. 011< 5(6tl ) , SC(71 ): DEFlllT 1- L, P , C 

lit CLS 
1 2 t roa 1 • 1 'TO 6 3 
I l l ' 

l • COURr!R r oa READING PRONUNC ! 
/\,. JONS 

INTO AllRAY S 
Cl l A) 

141 READ SC ! I ) 
ISO IQ:XT 
2H' 
211 PAt;.C - P"C" NUNBU - ""-" or It 
221 • • Liii - Lii• llUKBU 
llt • • CHARACTER - CBARACT!R 01' LI NI 
241 ' • • • •• 
25 t FOR PACE • I TO It 1 ' THIS STATEllEllT LIMI TS 

1'.U ! MUii NUMBER or PACES 
261 VO • " R)Dt!E" : COSUI 2tH 
271 FOR l..llE • l TO 11 ' I TRI$ STATDt!lfT LUU:TS 

llAJ:JKIM -HR 0 
F LlNIS 

P~I P.t.C!: 
l it PRINT OlltS(U) 1 
2,. roa CllAllCTIR • 1 'TO H 
:> H S • IIU:llY$ : IP S • "" THEN l it 
lll J •ASC(S): I F CKAllACTER•S! AND J <> ll AllD J O I THEii )ti 
)21 If ( (J<l2 ) OR (J>9 1 ) ) AllO llOT (J•I) AND llOT (J• l)) All!> llOT ( 
J •96) THEii JU 

Jl l 1' (S•CHRS(I )) OR ( S•CHRS l21 )) THEM Jr LIN ( SA l •t THEN SA•.. : 


NF:XT CHARACTER 
) 41 UillT S: 
Ht cosua 1111 
JU IP S O CHS (I) THEii SA • SA + S 
J1t I P S • CllR$ (1 ) IP LOl( SAl>t Tll.. SA • LUT$(SA,( L.. (SA)-ll) : 
( MAAACTER-Cll.AllACT!R- 2 
l H JP S • aRf (,61 !WEii '11 
l it I FS • CHS l l31 Tll"N Sit 
4H NUT CMAAACTU 
511 • ••••• 

\ JI ' • 5 11.INE ) IS AllRAY V.t.LUI OP STRINGS 
~ 21 I •••• e 

~ ll S l l..llE) • SA 
, 41 SA • •• 
i \ r 'I t X1 L. f\11-.... 
UI ' ' llOUT l llE 'TO COPY AllJIAY VALUES TO DI SI 
6 21 ' • AND EXIT 
6) 1 • e ••I • 

UI CLS 
6 ~• YO • • stPV ..NC Pt tEDJ• r oosua 21•1 
HI Pll$•STR$(PACE) : PC$•"PAC!:" +ll GllT$( PKS , I ) • " / 'l'XT' 
671 • ••••• 
681 ' • PCS [$ MME OP' DI S K PI LE 
6 91 ' • • ••• 
1H fk l 1M'PC$ 
111 OPEN ·o·,1 , PCs 
721 FOR 1 2 • l 'TO LNE 
731 PRlltrll , 5112) : 
Ht PRiil? $ ( 1 2 1 1 
H t UXT 1 2 
761 CLOSE 
H t . 

IP I.AST PACE MAS TEIUllllATED IY Sit!" • 'MIEN 
n run JCATE , ELSE co TO llEX'f PACE 

811 IP S <> CHR$( '6) T11£N NEXT PACE ELS! ElfD 
1111 I ••••• 

lilt 	 Tf\BLE or P RONUNCI ATIONS FOR VAlll OUS UYS 
Mill SYM llOLS 

U21 I ••••• 

lilt Jr ASC(S ) 	 • 13 'NU VO • " JUTJ Rr : GOTO 2HI 
1141 I F ASC (S ) • Ina• YO. "BUUPll£S" : GOTO 2ttt 
llSt IP ASC ( S) • U Tll!ll YO • "76PHSl'/ OOUr , GO'ftl211t 
IHI Ir ( J <3 2 ) OR (J>9t) Tll!M unJH 
lil t YO • SC(J-lll
2111 I ••••• 

2111 • OUWIJT SUIROUTi l<B lllEDG> l'Olt 
VOICE SYlfTllESIIU 

2121 • VO • STRINC 
2131 l V • LDGTH or VO 
2141 
2 1 SI VA.•LUT$(V0 , 32) 
2161 vo- • 1 ' • VA + ' 1 • 
2171 roa IV • 1 'IO l.Ell(VO) 
2111 POii lUll,UC!UDS(YO,IY, I )) 
2Ht llEXT IV 
2111 vo-• • rVA•' • sarnJU 
lttl DAtt• SPlfllS • ,")ISIJ.llll!ICBl..POYJPH' , "!nOOTI" ,"nMBJRISAI 
u1•, •o1 LLlRISAI at•, 'tlRSltrTTI' , •ttm• , • , '', STa3rr11•, •oorlalPl 
•l""113S3ss1•, 'ILOSSIPlRJwn1s1ss1• , •uTl1tJ1' 

3111 OATA'PL6SSI' , 'll1•1I', 'llA1MlU', • p. Jl. lD', ' SL998111','I' Ill' 

u•. •w111n•, 'T ' cuu• , '•R. &' , •rooa• , 'PA111.w•, • s1111s• , ·s~4v4n•, • 

) ) '•T', •11 1 4611' 

1121 OATA'llOOLlNll', ' SlMAI l llKOOt.lM•', ' LJSSI ( (ttWM', ' IUIWILI ', 

' Clll'Tla.t ( ,,... , 'hf3STC1l•llll ( l2U' .,HT.
I 

l ilt oA'f'A 'IEt•, • aa.1.1• , • sss1:• , •non .. ••, •11s•, 'ltrr1•, 'DJt', . , > 
• TCC ', • 1A.S11• , ·DJst••• , • 011 >•> >,,., · 1 u..i.·,·•1-·, ·•• 11 t•111a11·, 
••1ou·, • ..,..1.1n•,• 1.uYUU1• , • 111 •, •t11ss•, 'Tn.11.1.• 1•, ••<oo·, •we 
• • •••, • 0061aai.1..Y c • 01• 
l ltl OATA • •111a•' .,,, S••., •11r:•, • 11rllA&aOWI'' •DA.Attnlllll.IOWt ' ,. 
LLJT'l'tf,.._.•, 'RRA I ETt,.._.• 
11s1 am 

SHI llSUKE MU! 


Program List ing 4 

THE PROGRAMMER'S GUILD 

MEANS ADVENTURE! ! 

SPIDER MOUNTAIN 

SEARCH FOR GOLD AND GLORY IN THE TUNNELS 
OF SHELOB'S LAIR . 

TAPE S14.16 	 DISK $19.95 

LOST DUTCHMAN 'S GOLD 
YOU AND THE GHOST OF BACKPACK SAM AGAINST 
THE TREACHEROUS TERRAIN AND HOSTILE 
INDIANS OF THE SUPERSTITION MOUNTAINS. 

TAPE S14.95 	 DISK S19.95 

LOST SHIP 
DISCOVER THE SECRET OF THE FLOATING PIRATE 
VESSEL IN THE MYSTERIOUS DEVIL 'S TRIANGLE. 

TAPE $14.95 	 DISK $19.95 

DEATH DREADNAUGHT 
CAN YOU ESCAPE THE CREATURE'S DEADLY 
PURSUIT AND MAKE IT TO THE SHUTTLE ALIVE? 
RATEDR DUE TO VIOLENT DESCRIPTIONS. 

TAPE $14.95 	 DISK $19.95 

DRAOONQUEST 
RESCUE THE PRINCESS BEFORE SUNDOWN FROM 
SMAEGOR THE TERRIBLE . MACHINE CODE , KEY­
BOARD MACRO. 

TAPE $15.95 	 DISK $21 .95 

THUNDER ROAD 
HILARIOUS TAKEOFF ON THE " DUKES OF HAZARD" 
CAN YOU GET YOUR MOONSHINE TO KNAWBONE 
BEFORE SHERIFF BUBBA SHUTS YOU DOWN? 

TAPE $14.95 	 DISK $19.95 

DEADLY DUNGEON 
DISCOVER THE SECRET OF THE DEADLY DUNGEON 
AND EMERGE VICTORIOUS AND WEALTHY. 

TAPE $14.95 	 DISK S19.H 

* * * NEW RELEASE * * * 
TEMPLE OF THE SUN 

EXPLORE AN ANCIENT AZTEC TEMPLE SEARCHING 
FOR THE SHAMAN 'S SECRET. 

TAPES19.95 	 OISKS29.95 

COMPUTER MAIL ORDER IS HEREI I I 

THE 	 · ... 

Pragramml!r"s Guild 
. . . ·. . . . 
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GENERAL 

When you talk to your computer, it talks back. 

Voice Synthesizer 


Willard Hall 
PO Box 1947 
Washington, NC 27889 

Radio Shack's Voice Synthesizer pro­
vides unique entertainment, In addi­

tion to serving as a fresh tool In the study 
of phonetics. As every talker owner knows, 
though, programming the synthesizer can 
be tedious. Words are voiced by Inputting 
the ASCII symbols that represent the 
desired sound units (phonemes). But I 
have trouble remembering that the 
phonemes for the word " Interrogating," 
for instance, are evoked by the ASCII sym­
bols: "!#NT~RfUG))&TE+ " . 

Compiling a word phoneme notebook 
Isn't much help because for every word 
that I want to voice I must still look up the 
word and painstakingly type In the 
phonemes. 

This program eliminates that tedium. My 
word phoneme vocabulary is entered Into 
the program once. Thereafter, I simply enter 
the desired speech into the data lines; the 
program finds the assigned phonemes and 
voices them. The program is written for the 
TRs.80, Model I, Level 11, 16K. 

The Lexicon 

The word phoneme vocabulary Is con­
tained in lines 940-1270, and is arranged 
alphabetically (by first letter only). That Is, 
all the words In line 940 begin with the let­
ter A, and line 950 contains all B's. The 
vocabulary Is searched for the desired 
word, and the phonemes are extracted and 
put into a subscripted string variable; but 
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there are two problems that must be 
solved. The first problem is that short 
words can often be found within longer 
ones. For instance, the words "he", "hell" 
and " lo" are found in the word " hello." 
How do you keep the computer from 
catching hell In hello? The solution is to 
enclose each word in @ signs, because 
the search Is then actually for @hell@, 
which will not be found In @hello@. 

Each word is followed by its phonemes 
which are terminated with a dash mark to 
solve the second problem. There are stan­
dard procedures for finding a word in a 
string, but how do you find a word-In this 
case the phonemes-when you don't 
know what It Is? 

The method I use Is to add the length of 
the actual word to the position in the string 
of the first letter (the prefixed @ sign), 
which gives the position of the first 
phoneme. The program then looks for the 
next dash mark. The positions of the first 
phoneme and of the dash are then used to 
extract the assigned phonemes (lines 
450-480). 

Program Structure 

The program Is built around three 
subscripted string variables. WS(#) con­
tains the words in the speech. QS(#) con­
tains the words with the @ signs added, 
and PS(#) holds the phonemes for each 
word. WS(#) determines the first letter of 
each word and directs the search to the 
proper vocabulary ilne (line 340); It also 
displays each word on the screen as Its 
phonemes are found. 

The GOSUB routine (lines 350-410) has 
three functions: 

•It finds the position In the string of 
the word's first phoneme (lines 390 and 
400). 

• If there are more words beginning 
with the same letter than one line can 

contain (255 characters), it permits all 
pertinent lines to be searched (the Return 
in line 410). 

•If the word is not in the vocabulary 
this information appears on the screen, 
and the program terminates (lines 360, 
1270 and 790). Try " apple". 
The GOTO 1270 is the last statement in 

most of the vocabulary lines, but when 
more than one line is required for words 
beginning with the same letter, it is used on­
ly on the last line of that group. It is not used 
in the Z-line because ii would be redundant 
there. To show how another line is added, I 
will use line 940 as an example since it Is 
practically full. To add another word begin­
ning with the letter A, a new line would be 
entered as follows: 941 XS= "@ ADDI· 
TION@77Dl>8N - ":GOSUB 350:GOTO 
1270. Be sure to remove the GOTO 1270 
from line 940, otherwise line 941 will be 
bypassed. 

Memory Sawera and the Numbers Game 

A dramatic Increase In vocabulary size 
with only a small Increase In memory re­
quirements Is realized by treating certa in 
prefixes and suffixes as words and In· 
eluding them in the vocabulary. For in­
stance, s, es, z and Is can be used to form 
plurals-but choose them carefully. S is 
fine for cats and naps, but not for dogs or 
frogs. 

Ed, t , st, Ing and z are used for different 
verb tenses; and the functions of the suffix 
er are too numerous to go Into here. 

The pronunciation of some of the suf­
fixes, such as wise, less and ed, are not 
long enough to permit their use as 
separate words. When there are short and 
long versions, I append the figure 1 lo the 
longer version: less-less1; wise-wlse1 ; 
ed-ed1 (the nickname). 

Words that are spelled the same but 
have different meanings and pronuncla­



~~~~~iliil~~L~Y~N~X~T~E~L~E;PHONEMODEM 

TWO • OJ!rack drive kit ind hord•nre Co,,,. 
complete w•th • 11 the necessary hardware and 2 
dr"'es of your choice. (MPI or TANDON '<l 
! rock) NO SOLOERING OR TRACE CUTTING 
REQUIRED' COMPLETE EASY TO FOLLOW 
INSTRUCTIO NS INCLUDED . . • . . . . 175.M 

TWO 80/!rack dr 1Ve k it and hordWore Same as above ..........•.... 1.• .ao 

ONE 40/!rack dr"'e k~ wl!h 111 h11dWore ond your choiee or MPI o r TANDON • OI 
!rock drive (INSTRUC TIONS INCLUDED) . . . . . . . . . . . . . . . . . . . . . . . . . . . HI.• 
ONE 80/trock drive k~ whh 111 hardwire ond one MPI 80/!rack drive No aold«ing! 
(INSTRUCTIONS INCLUDED) . • • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...• 
TRS-«> MO DEL HI, '8K, 2 '<l Tract TAN DON or MPI drives .. - .... - . 2.0ll.• 
TRS-«l MO DEL Ill, '8K. 2 90 Tract MP! drives .............. . ...... 2.at.• 


1 Y!Alt WAMANTY 

16 KMEMORY 19.95 

MODEL I, Il l APPLE AND EXIDY. Instructions included. 
(MOD t Keyboard requires jumpers. $2.00 extra) 

ARCHBOLD SPEED-UP MODIFICATION FOR MOD I 
TRS-80. RUN UP TO 300% FASTER CPU SPEED! SPEED UP 
SLOW PROGRAMS WITHOUT SOFTWARE! ...... . - 45.00 

MONITORS 

Black and White Monitors 12" (TECO) _. _. ___ ...... 129.15 

Green Phospher Monitors 12" (TECO) . _........... 151.15 

AMDEK Black and White 12 .. Monitor . ... . ..... .. . 151.15 

AMDEK Green Phopher 12" Monitor 100G .... . .... 1•.15 


MODEL I DISK DRIVES 
These drives come complete with power supply and chass is. 
90 day warranty on d isk drives. ALL DRIVES COMPLETELY 
TESTED PRIOR TO SHIPPING! 40 track drives are fully 
compatible with TRSDOS, NEWDOS-80, LOOS etc. 
Ful ly compatible with the PERCOM DOUBLER and Double 
density! 80 track drives require MAKE-80 program to run 
regular software. (SPECIAL! GET A FREE 2 DRIVE CABLE 
WHEN BUYING 2 or more DRIVES!) 
40 TRACK MPI or TANDON DRIVES - - - . . - . .. . .. - . 319.95 
80 TRACK MPI ............... . ... - . .. ... . .. .. . . . . 431.15 
DOUBLE SIDED 80 TRACK MPI . - - . . . . - . - ... - .... 571.15 
2 DRIVE CABLES ..... ........... - - . . - - - . - - - . - - - - 25.15 
4 DRIVE CABLES .. ..... . .. ....... - - - - - .. - . - .. - - - 35.95 
SPECIAL DOUBLE SIDED CABLES . - -......... (CALL$) 
MAKE-80 CONVERT 40 TRACK TO 80 TRACK. 

(SPECIFY MOD I. Ill) .......... . ..... - - - - - - - - . - . 29.15 


DISKETTES 
SPECIAL: Brown Bag Diskettes (Verbatim) Bag or 3l . 41.15 
SPECIAL: Brown Bag Diskettes 100 Ou 1n1i1y .... . ..• . 214.00 
VERBATIM DATALI FE DISKETTES B0>t or 10 • • • • • • • . 32.50 
VERBATIM DATALIFE DISKETTES 100 Ouantity. - •••• 275.00 

SPECIAL DISK HOLDER 
Holds 50 Diskettes 
Reg. Price $35.95 

SPECIAL 
121.95 

PERCOM DOUBLER II (Includes DBLDOS) Doubles storage 
on Model I disk drives. Installs in Exp. Int in minutes! Will not 
effect normal operation! ... - - - - . - . - . - ... - .. - . . .... 111.15 
NEWDOS-80 (New Version 2) ... -- - -- -- -- ... - . - . - . 131.15 
LOOS ·-···-······· - -·-·---·· - ···-· · ···········-· 131.95 
DOSPLUS 3.3 .......... - - .... . .. . - - - - .. . - ....... · • • 15 

(Specify Mod I or Ill) 

AUTO/DIAL AUTO/ANSWER. 
COMPLETE WITH SOFTWARE AND 
HARDWARE FOR MODELS I AND Ill 
The RS-232 is not needed! Completely 
assembled. LYNX MODEMS are compatible with 
ST-80 Il l also .... . ............. ...... ..... . .. . ... 299.95 
ST-80 Ill: Smart terminal program. Allows saving data to d isk 
or sending data from d isk and more! Mod I or Ill . .. 149.95 

PRINTERS 

SPECIAL: FIH CABLES AND F•E SHIPPING 


WITH ALL PAINTERS! 
CABLES FOR MODEL I EXPANSION INTERFACE. MOD 111, 
or PMC-80 EXP 100 or PIF-40 only.) 
PLEASE SPECIFY WHICH COMPUTER! 

HIGH QUALITY DOT MATRIX 

EPSON MX-80 (Tractor feed only) . __............. 531.95 

EPSON MX-80 FT (Tractor and Friction feed ) . __ . . . 131.15 

EPSON MX-70 (Tractor feed only) _. _. __ . _... . .. . . 419.15 

EPSON MX-100 (Tracto r and Friction feed 14.5 wide) . 115.95 

EPSON MX-80 Hi-Res Graphics Option . . . . . . . . . . . . • .95 

Adct-On Friction Feed Adaptor for MX-80 or MX-70 59.15 

OKIDATA MICROLINE 80 (Friction and Pin feed) .. 414.95 

OKIDATA MICROLINE 82 (Friction and Pin feed) .. 517.95 

OKIDATA MlCROLiNE 83 ........................ 197.95 


(Friction, Pin and Tractor feed 14.5") 
OKIDATA MICROLINE 82A. 120 cps .... .. ... . .... 625.00 

(9x9 matrix w/descenders) 
OKIOATA MICROLINE 83A. 120 cps . . . .. . . ... . . . . 925.00 

(9x9 matrix w/descenders) 
TRACTOR FEED ADAPTOR for 80 and 82 . . . . . . . . . 75.00 

LETTER QUALITY PRINTERS 
The C-itoh Daisy wheel printer is one of the finest Letter 
Quality printers we've seen. WHY PAY MORE FOR LESS??? 
Exchange Daisy wheels to get the kind of print ing fonts you 
need. 12-10 pitch. Excel lent with Scripsit o r Electric pencil. 
Let's face it, sometimes dot matrix doesn't hack it! (You can 
use standard Oiablo Carbon ribbons with the C-itoh to get 
crisp "COPY READY" printouts!) 
C-ITOH DAISY WHEEL 25 CPS ....... - . - - - ..... 1,715.25 
C-ITOH DAISY WHEEL 45 CPS .. - ............. - 1,115.25 
C-ITOH TRACTOR FEED . . . . . . . . . . . . . . . . . . . . . . . 211.15 

PMC-80 COMPUTER 
11K LEVEL II Fully compatible with 
all TRS-80 Mod I Software 515.15 
NC41COlll'UTUI1M LIVEL M 
w~h upper/lower case. Upper/ lo-• case 
driver on ROM Auto key repoaL Num«oc keypad 

' programmable keys. Built on speater 1~ Mod I software compatible 17'.• 
Ul'ANOCll 110 PMC's expansion 1nterfoce 321<, disk control!« . print« Interlace 
(ExpendsPMC-90111 to48K) ....................................... - -• 
llF-MODUUTOlll for PMC or TFIS-80 to TV Hook-up Completely assembled and 
t..ted Plu in Video port UHF CH 33 . . . . . .. .. . .. . . . . .. .. . . . . . .. . . 31.M 

TRS-«> Disk and 0111« Myale<oes Book. 132 PP ...... - . - . . .. .. ......... 22.50 

Microsoft Basic Oeeoded and Other Mysterres. 312 PP ........ - - - - . - ... 21.M 

Custom TRS-90 • nd Ot her Mysteries. 300 pp .................. · · • · · · · · 21.• 


CALL TOLL FREE: 800-528-1149 
NO SURCHARGE FOR VISA. MASTER CARO OR AMERICAN EXPRESS011 
(1~ DEPOSIT REQUIRED ON c 0 0 ·s OVER $200 00) Send Cer1oloed Check. 
Money Order or Check. .,. t 9 

s..1m c1•11u P111uc1s 1Nc. 
4877 E. SPEEDWAY CALL FOR 
TUCSON. AZ 85712 FREE 100+ PAGE 
(602) 323-9391 CATALOG!!! 
TRS-80 IS A TM OF TANDY CORP PMC-tO IS TM OF PERSONAL MICROCOMPUTERS 
PAICES it.NO SPECIFICATIONS ARE SUBJECT TO CHit.NGE WITHOUT NO TICE 
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lte ...... '"•~ 

LOWEST PRICES 

°" TRS BON 


Model II 64K $ 329 8 

Modellll 16K $839 

Line Printer VII. $329 

OKIDATA 
Mlcroline 80 
Microllne 82 

$394 
$499 

EPSON MX-70 $369 

EPSON MX-80 $4 79 

$ SAVE 
MOST ORDERS 

SHIPPED WITHIN $
ONE BUSINESS DAY 

VERBATIM DATALIFEn• DISKETTES 
S'l•·inch (box of 10) $25.95 
8-inch Oouble-Oenlity, $43.95 

e 	p..,........ Mofter 0rclef C- I 

CtleCll. c....... Clledl ...._ 

0..0..~,_ ... a.er VISA. 
MASTERCHAAGE - Add 3" 

WRITE Ofl CALL FOA OUR COMPLETI: PRICE UST. 

CALL (602) 4Sl-2477 
- All prices are mail order only ­

RAND'S .; 236 

2185 E. FRY ILVO. 

e SIERRA VISTA, AZ 15635 
TRS-aO ia 1 tr.O.mafl< of Tandy Corpor•llon. 
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F0< 

s CAT,S 
KICK,S 

cats 
kicks 

ES PRONOUNCE,ES pronouncH 

z HE.Z 
RUN,Z 
HAVE,Z 

he"s (he 11/haa) 
runs 
h•l•es 

IS ROSE, IS 
FIX,IS 

roses 
fixes 

D ALARM,D •larmed 

ED DIVIDE.ED 
COMPUTE.ED 

divided 
computed 

T KICK,T 
CAKE,T 

kicked 
ceked 

ST FIX,ST fixed 

WT COULD,N'T couldn't 

ING GO,ING 
PRONOUNCE.ING 

going 
pronouncing 

ER COMPUTE.ER 
ALARM,ER 

c0<nputer 
alarmer 

IST ALARM,IST 
COMPUTE,ER,IST 

alarmist 
computerlat 

RE RE.ENTER 
RE.MISS 

re«1ter 
remlaa 

MISS MISS.PRONOUNCE 
MISS.TAKE 

mlsp<onounce 
mlateke 

EN MISS,TAKE,EN 
HARK,EN 

mistaken 
harlten 

LY CORRECT.LY 
MAN.LY 

correctly 
manly 

DIS DIS,CLOSE2 
DIS.LIKE 

dlscloM 
d islike 

IER CLASS,IER claasler 

EST BROWN, EST brownest 

UN UN.CLEAN unclean 

y CAT,Y catty 

NESS CLOSE, NESS cloaeneaa 

MENT PRONOUNCE,MENT pronouncement 

LESS NAME,LESS namele11 

LESS1 LESS1 the word " Iese" 

IZE EQUAL.IZE equalize 

WISE LIKE, WISE 

WISE1 WISE1 the word " WIM" 

N KNOW,N 
SEE.N 

BROWN,1.Z browneyH 

Table 1 



tlons (homographs) can be selected 
properly by appending the figure 2 to the 
verb form: 

Nountlld,.cll•• V•rtJ 
use uH2 
cloae cloae2 
mouth mouth2 

Example: 200 DATA FRED,DIVIOE,ED,THE.OPERATE.ER,$, 

IN,TO,TWO,ClASS,ES,9 

REM "9" Is the data stopper. 


Now, purists will object to this practice, 
and rlghtly so. Adding another syllable to a 
word usually changes the pronunlcatlon of 
the original. For Instance, the second 
syllable In the word " mistake" Is voiced 
differently than It Is when said as a 
separate word. But I use my synthesizer 
mostly for entertaining friends, and the 
savings In memory Is more Important to 
me than the slight variance In pronuncia­
tion. Table 1 shows the word markers I use. 

In addition to appending 1s and 2s, you 
could use a 4 for, say, a southern accent, 5 
for a New England accent, 6 for lisping and 
7 for stuttering. 

Grammar Crackers 

Prays, praise, preys, I'll, Isle, aisle, loots 
and lutes, Its and It's-well, forsooth, 
enough of this. Ewe mite dew bettor two 
bi lled you're own portmanteau of 
homonyms sew yule no Itsdun write. Table 
2 lists the homonyms In the vocabulary. 

The Buffer Problem 

The window for the talker Is at location 
992, and Is opened and closed by suc­
cessive question marks. This buffer holds 
only 28 phonemes plus the question marks 
and synchronizing spaces. After 28 
phonemes are put Into the buffer, however, 
a time delay must be provided to permit 
voicing the phonemes before addltlonal 
ones are fed in. This time delay Is In llne 
770. From one to 700 should provide a 
delay long enough for all 28 phonemes to 
be voiced, but a delay this long Isn't 
necessary unless the speech Is very long. I 
find that one to 450 Is usually satisfactory, 
depending upon the number of long 
vowels and the number of words In the 
speech. 

When the delay Is too short, whole 
words are omitted and It starts to babble 
and howl. As the delay Is lengthened, oc­
casional syllables are missed. The op­
timum delay allows all the phonemes to be 
voiced, yet provide a minimal pause be­
tween phrases; so change the time to suit 
your material. 

Lines 620-720 divide the speech Into 
phrases having 28or fewer phonemes. The 
variable Z counts the number of phonemes 
fof each wofd until the total exceeds 28; 
then the last set of phonemes Is dropped 
from the current phrase and becomes the 

"Now, purists will object 
... and rightly so." 

first word for the next phrase. Variables B, 
F and L (first and last) become subscripts 
In P$(X), llne 710. The aforementioned time 
delay is used between each phrase. 

This phrasing algorithm must be 
bypassed when the program nears the end 
of the speech and there are 28 or fewer 
phonemes remaining. Otherwise the 
algorithm will not be satisfied and will 
keep looping until It exceeds Its dimen­
sion. The bypass Is accomplished in lines 
260 and 640 using the variable LAst. 

O's 
The necessity to Insert a time delay after 

every 28 or so phonemes causes problems, 
because the phrasing algorithm Is lndlf· 
ferent to our natural phrasing. Sometimes 
the first word of the next sentence will be 
the last word voiced before a time delay. 
But Radio Shack has provided , in­
advertently, a cure for this awkwardness. 
There are slight pauses within the pronun­
ciation of some words; for Instance, some 
of us insert a slight pause before the k in 
"spoke". The ASCII symbol for such a 
pause Is 0, and Radio Shack's phonetic 
symbol for this Is PAO. There Is a slightly 

•Ir heir 
be bee 
but bull 
been bin 
do dew. due 
•lghl ate 
for lour 
gr..t grate 
have halve 
hear hare 
I eye 
I'll • Isle. Isle 
le•I lief 
m8de rn81d 
might mite 
not knot 
new gnu 
one won 
or ore, oar 
our hour 
pr•y.z pr•lae, preys 
pray prey 
pl•ln pl•ne 
sell cell 
IO sew. sow 
aome sum... se• 
sign sine 
sight cite, site 
son sun 
two too 
turn tern 
there their 
would wood 

-lght 
w•y weigh 
wrote rote 
you ewe 
your you're 

••It 

Table 2. Homonyms 

AUTO-BASIC '"'\ 
BASIC 


LANGUAGE 

PROGRAM 


WRITER 

SIMPLE TO USE 


FOR THE TRS-80* 

MODEL I 


YOU ENTER YOUR EQUA­
flON-ONE OR MORE 

YOU ENTER THE 
NUMERIC DATA-INPUT 
VARIABLES 

AUTO.BASIC WRITES THE 
PROGRAM FOR YOU 

AUTO.BASIC STORES IT 
IN A DISK FILE 

AUTO.BASIC LOADS THE 
PROGRAM INTO THE COM 
PUHR AND RUNS IT 

YOU CHECK THE LOGIC 
OF lH[ EQUAT IONS BY EXAMIN· 
ING THE OUTPUT OF THE 
PROGRAM WRITTEN BY AUTO. 
BASIC 

YOU POLISH THE PRO­
GRAM BY ADDING SENTENCES 
WHI LE IN AUTO.BASIC. 

AUTO.BASIC REWRITES 
TtiE PROGRAM USING YOUR 
SENTENCES 

YOU'RE FINISHED!! 
HOURS Of TIME SAVED COM· 
l'ARED TO WRITING THE l'RO­
GRAM YOURSELF. AUTO-IASIC 
ASkS YOU FOR INFORMATION 
IN "l'LAIN ENGLISH." 

- SPECIAL FEATURES ­
YOUR CHOICE OF THE 

PROGRAMS OUTPUT PRINTED 
TO THE VIDEO SCREEN, YOUR 
PRINTER. OR A DI SK FILE. 

COMPLETE SUBROUTINE 
HANDLING AND EXTRACTION 
FROM YOUR OTHER PR(). 
GRAMS. 

TWO PROGRAM STRUC· 
TURES-DATA REDUC TION ­
CONDITIONAL 

All TYPES OF VARIABLES 
CAN BE USED INCLUDING AR· 
RAYS 
AUTO.BASIC TAKES THE PRO. 
CRAMMING PROCESS ONE 
LFVEL HIGHER THAN THE 
STRUCTURED LANGUAGES 
SUCH AS BASIC, OR FORTRAN. 
AUTO.BASIC PAYS FOR ITSELF 
IN A SHORT TIME. IT IN­
CREASES YOUR PRODUCTIVI­
TY. AND REDUCES THE 
NUMBER OF PROGRAMS YOU 
HAVE TO BUY. 
MODEL I REQUIRES: l2k RAM, 
ONE DISk DRIVE MINlMUM 
. . .. .. ....... . ... . .. .. S19S.OO 

SEND CHECK OR MONEY ORDER TO: 
,,311

SCHNEIDER ENTERPRISES 
1252 N. BROWNSLAKE RD. 
BURLINGTON, WIS. 53105 

r.._ DAYS 414-961-2800, EVE. 414-534-6813) 
I '- · t• AOI MA.b ()t l o\f'O COll'OIAI '°"" _/ 

80 Mlcrocomputing, October 1981 • 149 



" ... to my chagrin, people hearing 
the talker for the first time . .. 
have a little trouble understanding it." 

Program Listing 

lll ' A TALKER PROGRAM 
28 ' FOR THE RADIO SHACK VOICE SYNTHESIZER 
38 ' WILLARD HALL 
48 CLS 
58 CLEAR 1599 
69 DIM W$( 75 ) ,Q$(7 5 ) ,P$(75)
711 '-----THE WORDS IN THE "SPEECH" ARE STORED AS SUl•SCRIPTED 
89 '-----VARIABLES IN W$(11111). THE FIRST WORD IS W$ ( l)J 
99 '-----THE SECOND WORD IS W$(2 ) , ETC. 
1911 '-----THE SUBSCRIPTED VARIABLES IN THE Q$( ) ARE THE SAME 
1111 '-----AS W$( ) WITH THE ADDITION OF "@" SIGNS BEFORE AND 
129 '-----AFTER THE WORD •••• SEE TEXT. 
139 '----- P$(1) CONTAINS THE PHONEMES FOR THE FIRST WORD. 
149 '-----P$ (2) CONTAINS THE PHONEMES FOR THE SECOND WORD, ETC. 
150 '-----LA = THE NUMBER OF WORDS IN THE SPEECH. 
1611 '-----LINES 181-299 ARE FOR ENTERING DATA: THE SPEECH. 
179 ' - ----AFTER LAST WORD OF SPEECH, ENTER 9 AS THE LAST 
189 '-----DATA ITEM. THEN RUN PROGRAM. 
199 I 

21111 DATA I,WILL,SELL,NO,WINE,BEFORE,IT,S,TIME, Q,Z4,9 

219 '-----THE WORDS ARE READ INTO W$(N), 

2211 '-----AND THE • @• SIGNS ARE ADDED. 

239 FOR N=l TO 75 

240 READ W$(N ) 


Program continues 

longer pause symbolized by PA1 and 
evoked by a space. 

PAO and PA1 can be used as " words" in 
the speech, using as many as necessary 
before the fi rst word of a sentence, when it 
needs to be switched to the next phrase. 
But instead of having to t ype in f ive or 
more PAOs, I use a a to evoke five PAOs, 
and QQ for 10 of them. If entered as g iven, 
the S that forms the plural in operators will 
come as the first sound of the second 
phrase and be vo iced after the t ime delay. 
To correct this, use a Q before the word 
''operate." It is also necessary to use a Q 
before the word " class" to keep the plural 
marker es from being voiced as the first 
sound of the last phrase. The corrected 
line is: 200 DATA FRED,DIVIDE,ED,THE, 
Q,OPERATE,ER,S,IN ,TO,TWO,Q,CLASS, 
ES,9. 

Tips 
Much to my chagrin, people hearing the 

talker for the first time seem to have a little 
trouble understand ing it. To help over­
come this, I make judicious use of PAOs 

CONVERT YOUR SERIAL PRINTER TO PARALLEL 


N EW M O D EL UPl -3 SERIAL PRINTER INTERFACE M AKE S IT 
PO SSIBLE TO CONNECT AN ASCII SERI AL PRINTER TO THE 
PARALLEL PRI NTER PO RT ON THE TRS-80. 

Softwa re compatibi l ity prob lem s are to tally elim ina ted because 
the TRS-80 " TH INKS" that i t has a parallel printer attached. 
NO MACHINE LANGUAGE D RIVER NEEDS TO BE LOADED 
INTO HIGH M EM O RY BECAUSE THE D RI VER ROUTINE FOR 
THE UPl-3 IS ALREADY IN THE LEVEL II ROM! SCRIPSIT, PEN ­
CIL, RSM 2, ST80D , N EWDOS, FO RTRAN, BASIC etc. all work as 
if a parallel p rin ter was in use. 

The UPl -3 is completely sel f contained and ready to use. A 34 
conducto r edge card connecto r plugs onto the parallel p rinter 
port o f the m odel I Expansion Interface or onto the parallel 
p rinter port o n the TRS-80 Il l. A D B25 socket mates wi th the 
cable from your serial printer. The UPl -3 coriverts the parallel 
outpu t o f the TRS-80 p r inter port into serial data in both the 
RS232-C and 20 M A. loop formats. 

SPEEDWAY ELECTRONICS 
Div~t<>n ol 8 1N ry DE-vice. 

115&0 TIMBERLAKE LANE 
NOBLESVILLE, IN 46060 

V' 275 

I R~ 80 ,.., a rrademark 0 1 randy 

Switch selectable options include: 
• Linefeed after Carriage Retu rn 
• Handshake polarity (RS232-C) 
• Nulls after Carriage Return 
• 7 o r 8 Data Bits per word 
• 1 o r 2 Stop Bi ts per Word 
• Parity or No parity 
• ODD or EVEN Parity 

UPl-3 assembled with 90 day warranty 
UPl-4 for use with Model 1 and RS Printer 
Interface Cable (no expansion interface required) 
M anual only (may be appl ied to order) 
Ten day retu rn privilege 
Sh ipping and Handling o n all o rders 
Speci fy BAUD rate 50-9600 BAUD 

Also available from 

YE O DDE SH O PPE 

(31 7) 925-0496 

VISA M asterCard 

$ 139.95 

$149.95 
$ 5.00 

$ 4.00 
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between certain words. This technique 
separates the words slightly and in­
creases intelligibility. It isalso very helpful 
to tape record the message and enhance 
the treble on playback. 

The Program Listing runs in 16K, barely, 
depending upon how many words are in 
the speech. You can, of course, eliminate 
the remark statements and cull the 
vocabulary. If you have more than 16K, 
CLEAR 3000 instead of 1500 and the pro­
gram will run about 30 percent faster. If 
there are more than 75 words in the 
speech, change lines 60 and 230 accord­
ingly. 

Lines 1300-1430 contain a little program 
that is of great help in choosing the 
phonemes for a new word. The phonemes 
can be easily repeated with your edited 
changes until the pronunciation satisfies 
you. 

With the exception of two lines (1101 
and 1181), which can be entered last, all 
line numbers have increments of 10, so 
you can use Radio Shack 's Level II 
automatic line numbering function. • 

"This technique separates the words 

slightly and increases intelligibility." 


Program commued 

250 QS(N)g"@"+WS(N)+"@" 
260 IF W$(N)="9" THEN LA=N : GOTO 280:ELSE NEXT N 
270 '-----WHEN W$(N ) = "9", THE SPEECH HAS BEEN "MEMORIZED". 
280 CLS:A=l:PRINT"WORD SEARCH UNDER WEIGH •• , •••• 

•••• • • ":PRINT 
290 '-----LINE 340 DETERMINES THE FIRST LETTER OF THE 
300 ·-----WORD; THAT IS, IF THE FIRST LETTER rs B, THEN LI NE 
310 '-----950 IS EXTRACTED FOR FINDING THE WORD AND ITS 
320 '-----PHONEMES. 
330 IF ASC(W$(A))=57 THEN 540:'-----THE LAST DATA ITEM . 
340 ON ASC (W$ (A) ) -64 GOTO 940,950,960,980,990,1000,1010,1020,103 
0,1040,1050,1060,1070,1090,1100,1110,1130,1140,1150,1180,1200,12 
10,1220,1240,1250,1260 
350 '-----THIS GOSUB ROUTINE SEARCHES FOR THE "PROTECTED" WORD. 
360 IF X$="13" THEN 790 : '-----(WORD NOT IN VOCABULARY .) 
370 '--- --I IS THE POSITION OF THE WORD'S PREFIXED "@" SIGN. 
380 '-----E IS THE POSITION OF THE FIRST PHONEME. 
390 FOR I=l TO LEN(X$) 
400 IF QS(A) =HID$(X$,I,LEN(Q$(A) ) )THEN E=I+LEN (Q$(A) ) :GOTO 420 
410 NEXT !:RETURN 
420 '-----ONCE THE WORD I S FOUND, THE "RETURN" IS NOT EXECUTED. 
430 '-- ---NOW SEARCH FOR THE DASH MARK THAT SIGNIFIES THE 
440 '-----END OF THE PHONEMES • • • 
450 DS="-" 
460 FOR K=l TO 50 
470 IF D$=HID$ (X$,E+K , l) THEN PS (A) =MIDS( XS, E,K ) :GOTO 530 
480 NEXT K 

Program contmues 

A:OLOR COMPUTE 

SUPERCHARGER RAMCHARGER 
64K UPGRADE 32K UPGRADE 
• 	EXTEND MEMORY • EXTEND MEMORY 

FROM 4 / I 6K TO 64K FROM 16K to 32K 
• S299.95 e $99.95 
• I 00% Compatible w/Ext. or DOS BASIC 

TRS-80 • No Soldering or Modification Required 
•Fits Inside Computer·s~I -~ 

ADVENTURE 
Combat the powers of darkenss and 
evil! can you recover the treasure of 
the Golden Sorcerer before his 
minions overcome you. A 
adventure for endless hours of fun 
and excitement. $}9.95 

Space Invaders ~_,. ..? THE FACTS 
Meteoroids 


Space War 


• The Best Games Available 

• High Resolution Graphics 
• Fast. Machine Language 
• Compatible w/ Ext. Basic 
• S2J .95 each. S59.95 for all three 
EXTENDED BASIC GAMES 
• LOTHAR'S LABYRINTH) 

Word Search Puule 
• 	BATTLEFLEET 

Battleship Search Game (one or 
two players) 

• SPACE TRADERS 
Galactic trading game 

SJ4.95/ ea. 

At last, a complete description of 
the " guts" of the Color Computer. 
Specs on all the ICs, complete 
schematics. theory of operation 
and programming examples. 

$)4.95 

UTILITIES 
•EDITOR/ ASSEMBLER ... . .. S34.95 
• SUPER MONITOR . . . . . . . . . . . 19.95 

Fufl feature machinE" languaqe 
monitOf Completely posnron 
independent code · lets yoUf 
'<>ad It anywhere m the 
com puter·s memory. 

• EPROM PROGRAMMER .... . . 89.95 
(Program your own ROMs for the ROM·PAC port ) 

• MAGIC BOX . . . . . . . . . . . . . . . . 24.95 
Load MOD 1/111 Tapes into the color computer 

SPECTRAL 
ASSOCIATES .,, 132 

141 Harvard Ave. 
Tacoma. Washington 98466 

(206) 565-8483 
WRITE FOR COMPLETE 

CATALOG 
ADO J"i> FOR $HIPPING 

VISA OR MASTERCHARGE ACCEPTED 
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DISK-80 
EXPANSION INTERFACE 

FOR THE 
TRS-80 MODEL I 

• Disk controller (4 dri11es) 
• Hardware data separator 
• Buffered TRS·bus connector 
• Real·time clock 
• Printer port (optional) 

ASSEMBLED &TESTED 
with 16K RAM $329.95 
Centronics Printer 
Pon add 
w ith 32K RAM add 

DISK-80 pc board 
Printer/Power Supply 

pc board 
Complete Kit with 16K 

RAM and Printer Po1 t 

$ 50.00 
$ 50.00 
$ 48.00 

$ 16.00 

$275.00 
Th• DISK·90 EXPANSION INTERFACE Is R1dio 
Sh•d. h1rdw1re and sol1w1re compatibie 1nd c1rries 
• 90 d1y w1rrantee including parts 1nd l1bor. 
Includes user's manual and power supply. 

Call 1-800-64$-3479, in N.Y. 1-516-374-6793 
., write: Tht M1croMon1 Inc. 

Outer 

917 Midway ~. 
Woodmere, NY 11598 ~ 

.................., 
+ HAVE YOU + 
: GOT YOURS? : 

: DISK & OTHER MYSTERIES: how :+ lo rrcover disk files. thl' layout of infor- ++ ma11on on dis ks. mrmory maps. problem + 
t so lutions. and more -- th e f1xi1 book for + 
t dis k users! S22.50. 130+ pages. + 
t Ml«.:Roson· BASIC DECODED: a t+ d1·1a1led. commented guide lo the Level t 
t II ROM . S29.9.'>. 300+ pages. t 

: <:I '~TOM TRS-80: brand new & full •. 
t of "•p<·r 1nfo on c·uslomizing you r80. ln ­
t .-luti ,.d " 'bjecls are high res graphics. up- •. 
t pn and lower r ase. rev~rsc video. high 
t •tH·.-rl rloc·ks. and more . Sofrwar!" sec· : 
t """· roo1 S29.9.'>. 300• pages. t 

:. IJ~~ SPECIAL :.w OFFER•• 
t Ir \ou r l1p rh"ad . or 11w n1101111 in \'OUr t 
t ord<'r. \OU ran subtrarl 13.00 off the t 
t 1·0-r of ,.arh book I hat \ ou o rder! Each ++ orrl1•r m u.11>.. acrompanied"' lrhS2.00 10 + 
+ ' '"'Pr ''"PP"'~ <>xpPn>eo. \1atl lo: TAS. t 
t lllO(l '\ da:-'1r..d . La11•1ng. Ml48910.or t
+ phone (~ l7\ 4Ki . :n~8 or 18S-O :\-~i . (Add •+ $I .SO for COil. 4'"~ for rharg" cards ). t 
• .-138 •.................... 


Program conrinued 

498 '-----E+K IS THE POSITION OF THE DASH ••• 
588 '-----K IS THE NUMBER OF PHONEMES. 
518 1 -----P$(A) CONTAINS THE PHONEMES. 
528 '-----THE WORD IS PRINTED WHEN ITS PHONEMES ARE FOUND •• 
538 PRINT W$(A)+" "11A•A+l:GOTO 338 
548 FOR T•l TO 488:NEXT T 
558 '-----THIS KEEPS THE LAST WORD ON THE SCREEN LONG ENOUGH 
568 '-----TO BE READ ••• , 
578 CLS:PRINT CHR$(23)1 1 ----GOES TO 32 CHARACTERS PER LINE MODE. 

588 PRINT@ 328, "READY WITH SPEECH." 
598 PRINT@ 448 , "TO HEAR SPEECH," 
688 PRINT@ 576, "HIT ANY KEY • • • ,• 
618 Z$•INltEY$1IF Z$•""THEN 618 ELSE CLS 
628 Z•8:8al1Fsl: · - ----LINES 628-778 DIVIDE THE SPEECH INTO "PHR 
ASES" 
638 J•LEN(P$(8))1'-----HAVING 28 OR FEWER PHONEMES •• 
648 IF B•LA THEN L•B:GOTO 788 :' -----THIS TAJ(ES CARE OF THE 
658 '-----LAST WORDS OF THE SPEECH WHEN THERE ARE 28 OR 
668 '-----FEWER PHONEMES. 
678 Z-.J+Z 
688 IF Z<•28 THEN B• B+l:GOTO 638 
698 IF Z>28 THEN B• B-l:L•B 
788 PRINT@ 992,•? " ; 
718 FOR X• F TO L 
728 PRINT@ 992, P$(X)1
738 NEXT X 
748 PRINT@ 992, • ?"1 
758 IF B•LA THEN 988 
768 F•L+l:B•B+l1Z•8 
778 FOR D•l TO 458:NEXT D:GOTO 638:'-----TIKE DELAY BE'l'WEEN 
788 STOP:' -----PHRASES. 
798 CLS:PRINT@ 283, •THE WORD":'-----LINES 791-898 PRINT 
888 L•LEN(W$(A))tX•(63-L) /2: '--------TBE MISSING WORD WITB 
818 PRINT@ 448+X,W$(A) :'----- --------A FLASHING UNDERLINE. 
828 PRINT@ 668,"IS NOT IN THE VOCABULARY" 
838 FOR K•l TO 5 
848 PRINT@ 512+X,STRING$(L,38) 
858 FOR D•l TO 281NEXT D 
868 PRINT@ 512+X,STRING$(L,131) 
878 FOR D•l TO l881NEXT D,K 
888 FOR I • l TO 288:NEXT I 
898 PRINT@ 784, •weAT ARE WE GOING TO DO NOW?• :STOP 
988 FOR T•l TO 581:NEXT T 
918 PRINT@ 768, "TO REPEAT SPEECH: GOTO 571. BOT IF YOU" 
928 PRINT "MAKE ANY CHANGES, YOO MUST RERON IT.":END 
938 ' -----LINES 948-1279 ARE FOR THE VOCABULARY ••• 
948 X$•"@A@@)*-@AND@995NDO-@ADD@99SD-@ARE@18R-@AM@9981Ul-@AS@95X­
@ALARM@AL;RM-@AT@995Tl-@ABOUT@787[T-@ALL@l2LLl-@AN@991NNl-@ANY@5 
3N•-@APTER@•+cHR$(58)+"FT/-@ADAM@"+cHR$(58)+•D6MM-@AIR@5)4R-@AGO
@8G8[u-•:GOSUB 358:GOTO 1271 
958 X$• "@BE@BEE•8-@BY@B15E-@BUT@BB71T-@BEFORE@BEFOOR-@BUFFBR@B87 
F/-@BROWN@BR7UN-@BEEN@BIINN-@BELIEVE@BELEEV-@BOOK@B••IK-@BIRD@B/
/D-@BRING@BRIE+-• :GOSUB 358 :GOTO 1278 
968 X$••@COMPUTE@K6MPY(UT-@CANCEL@K95NS8L-@CAT@KK991T-@CLOSB@KL8 
OS-@CLOSE2@KL8"+CHR$(92)+"Z-@CLASS@KL951S8-@CAN@KK99NN-@COOLD@K• 
•D-@CHARLIE@TC7RLE-@COMFORT@K67MF/T-@CEASE@SEES8-@CLEAN@KLE•N-@C
ORRECT@KOR45KT-@CROSS@KR7s-•1GOSUB 358 
978 X$•"@CRY@KR151•-@CBAIR@C33R-@CARE@K33R-@CUP@K66P-@COME@KK686 
M-@CAKE@K5@YKK8-•:GOSUB 358:GOTO 1271 
988 xs-·@D@DD-@DO@DUU-@DID@D"+cBR$(34)+•D-@DIVIDE@DIVA151*D-@DAR 
VILLS@D7RV"+CHR$(34)+"LS-@DIS@DitS-@DOES@D6AtX-@DON'T@D80NT-@DEM
ONSTRATE@D3M8NSTR)*T-":GOSUB 351:GOTO 1271 
998 X$•"@ES@3X-@ED@tD-@EIGHT@))*•T-@EQUAL@E*KW•L-@ENTER@3NT/-@EN 
D@35NND-@EVEN@.V4N-@ENJOY@3NDJ(2EE-@ER@/-@EAT@EET8-@EASY@EEZ•-@E 
ASE@.EZ-@ED1@33D-@EN@5N-@EX1@55KSPE9LtD[[8 >6S-@EXAMPLB@3KZ95MP8L 
-@EST@55ST- " 1GOSUB 358:GOTO 1278 
1888 X$•"@FOR@FOOR-@FIVE@FA1l•VV-@FULL@P••L-@FROM@PR86MM-@FINE@F 
15t•N-@FRED@PR44DD-@FIRST@F/RST-@FINAL@F1t•N8LL-@FLASH@PL"+CBR$( 
58)+• >-@FIX@FitKS-" tGOSUB 358:GOTO 1278 
1818 X$•"@GO@G80U-@GOES@G8[(UZZ8-@GOOD@G••D-@GREAT@GR))*T-@GOD@G 
A7DD-@GEORGE@DJ((RDJ 8-@GOT@G 78T-@GET@G55T-@GAD@G99D-@GAME@G@*tM­
@GARDEN@G7RDtN-•1GOSUB 358 : GOTO 1278 
1828 xs-·@eE@HEE8-@HELLO@H38L8[U-@HOW@B:[-@HARK@H:RX8-@BAD@B"+CB
R$(58)+•tD-@HAVE@H99VV-@BEAR@BER-@HIM@BiltM-@HIS@BIJtZ-@BER@B/R­
@HAS@B"+CBR$(58)+•5x-@BURT@BH/ RT-@HELEN@HS38LtN-@BAND@H99ND-@BAP 
PY@B99P•-":GOSUB 358:GOTO 1278 
1838 xs-·@I@1S••-@IN@JltN-@I'M@1t•M-@IT@IIT-@IS@ItZZ-@IF@IF-@ING 
@E+-@ICE@;St•S-@INTERROGATE@IltNT43RR[OG•+cBR$(94)+"T-@I'LL@1StL 
L-IIST@ JST-@IER@••/ -@IZE@A5t•z-•:GOSUB 3581GOTO 1278 
1848 X$• •@JEST@DJ43ST-@JUDGE@DJ 777DJ-@JOHN@DJ78NN-@JOAN@DJ8UON- " 
:GOSUB 358:GOTO 1278 

Progr1m continues 
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1151 XS•"@KICK@KKlllK-@KNOW@N8"+CBRS(92)+"U-":GOSUB 351:GOTO 127 
I 
1161 XS•"@LY@L•-@LEAF@L.F-@LINE@LA4•N-@LIGRT@L1t•T-@LIKE@L1t•IK­
@LIB@LifB-@LONG@L,+-@LAMP@L"+cHRS(58)+"MP-@LESS@L3S-@LET@L43T-@L
AST@L"+cBRS(58)+"ST-@LESSl@L33S-@LARK@L1RK-@LIFE@LA5fF-@LIST@LIS 
T-"1GOSUB 351:GOTO 1278 
1171 XS•"@ME@MEE8-@MULTIPLY@M7LT8PL1•-@MY@M1S•-@MANY@MIN•-@MOUTB 
@M1(1••1-@MASTER@M99ST/-@MOUTH2@M1[L<<l-@MORE@MO(R-@MAY@MS@Yl-@M 
AN@M99NN-@MADE@M5@YDD-@MUST@M86ST-@MUCB@M86TC-@MOST@M8(UST-IMIGB 
T@M1t•T-@MISS@MifS-"1GOSUB 351 
1181 XS•"@MENT@M55NT-@MOONlll('M-IMAKE@M5@YK8-@MUSIC@MY(XllK-@MAN 
UAL@M95NYU8L8-@MET@M43T-•1GOSUB 351:GOTO 1271 
1891 XS• "@N@NN-@N'T@fNT-@NO@N80U-@NINE@N;4•N-@NAME@N@*fM-@NOT@NA 
AIT8-@NOW@N;U-@NEW@N((U-@NEXT@N35KST-@NESS@N4S-@NEVER@N43V/ R-":G 
OSUB 351:GOTO 1271 
1111 XS•"@oNE@W877NN-@ON@1ANN-@OF@66V-@oK@S[K@)*-@OUCH@AA[8TC8-@ 
O'CLOCK@\KL1K-@OR@O(R-@OUR@A(( / -@OUT@;OT-@OTHER@76 </-@0NLY@OUNL• 
-@oLD@80LL008-@0WN@80UN-@OPINE@"+CHRS(92)+"P15t•N-@OVER@[[V/ R-@0 
UGHT@2271T-":GOSUB 351 
1111 XS•"@oPERATE@;P/@*T-":GOSUB 358 : GOTO 1271 
1118 XS• "@PAl@ -@PA8@8-@PRAY@PR@*•-@PRONOUNCE@PRON;UNS-@PLAY@PL@ 
*•-@PIPER@PitP/-@PICK@PIIK-@PECK@P445K-@PICKLEO@PifKL08-@PETER@P
ET5/ -@PEPPER@P3P/-@PILOT@P15L5T-@PRISON@PRllXllN-@POEM@P804M-@PL 
EASE@PL.EZ-@PRY@PR; 51•-":GOSUB 358 
1128 XS• "@PRACTICE@PR99KTIIS-@PENCIL@P54NS5L-@PLAIN@PL@*N-@PUT@P 
\\T-@PROGRAM@PROUGR95M8-@PHONEME@F([N*•M-@PROMISE@PR67MttS-":GOS
UB 358:GOTO 1278 
1138 XS•"@Q@88888-@QQ@8888888888-@QUICK@KWIK-@QUITE@KW;5t•T-":GO 
SUB 358:GOTO 1271 
1141 XS•"@RUN@R86NN-@READY@R545D•-@ROSE@R801X-@RIB@RIB-@RESERVE@ 
REZ//VV-@RE@RE-@ROAM@R8UUM-@ROOM @RRUUM-" :GOSUB 358:GOTO 1278 
1151 X$•"@S@S-@SAW@S21-@SPEECB@SP*•TCl-@SPEAK@SP*•K8-@SAID@S330­
@SELL@S538L-@SIX@SIIK8S-@SEVEN@S54V4NN-@SUBTRACT@S7BITR99K8T-@ST 
OP@ST 18P-@SAVE@S5@•V-@SPOKE@SP(U8KK8-@SURE@>\\R-@SIRl@SS// -@SIR@ 
S/ -@SHE@>EE-@SO@S8[U-@SOME@S66MM-@SBALL@>99L-":GOSUB 358 
1168 XS•"-@ST@8Tl-@SUCB@S778TC-@SHOULD@ >SD-@SERVE@S//V-@SCREEN@S 
KR.N-@SHOW@>OO-@SRELL@ >33L-@SEE@S.8-@SIGN@S 75 t•N-@SIT@S"+CHRS(34 
)+"T-@SAT@S"+CHRS(58)+ 0 T-@SYNTHESIZE@SIN•8S1•Z-":GOSUB 358 
1178 XS•"@SPORT@SPORT-@SAY@S5)*•-@SECOND@S43K86ND-@SLEEP@SL.P-@S 
IGH@S15t•-@SIGHT@S;51•T8-@STAR@ST1R-@SPOON@SP('N-@SOON@S('NN-@SO 
N@S66N-@SUPERl@SUUP/ IK"+cHRS(58)+"LIFR990JILISTIK-" 1GOSUB 358:GO 
TO 1271 
1188 X$• "@T@OT-@TBE@<<88-@TOP@T 1AP-@TO@T( UU-@THAN@• "+CBRS(58)+"N 
-@THIS@<ItS-@TONGUE@T77+-@TIME@T1 5t•M-@TWO@T((UU-@TBREE@csR.•-@T 
ALK@T227K8-@TRIP@TRIP-@THOUGHT@•2278T-@TROTH@88TRlt••-@TODAY@T(U 
D@*•-@TOWN@T188NN-@TAKE@T5@YKl-@TEN@T445N-":GOSUB 358 
1181 X$•"@TBEY@ <5 l*•-":GOSUB 351 
1198 XS•"@TBAT@• "+cHRS(58)+"fT-@TOWER@TA( / R-@TURN@T//N-@TBIRD@•/ 
/ D-@THERE@<35tR-@TBEN@<<35NN-@THEM@<44M-@THESE@<EEZ-@TBOSE@<8[(U
Z-@THOUGH@<8"+CHRS(92)+"U-@THINK@• IE+K8-@TOGETHER@T(UGG35</ R-@TR 
Y@TR;St•-@THANK@•99+K-@THING@•ll•+-":GOSUB 358:GOTO 1278 
1288 XS•"@UTTER@66T/-@UPON@6P\\N-@UP@67P-@US@66S-@UN@66N-@USE2@Y
('Z-@USE@Y('S-":GOSUB 358:GOTO 1278 
1218 XS•"@VIRGINIA@VV/ DJIIN•8-@VERY@V451RY-@VOICE@V08S•SS-" :GOSU 
B 358:GOTO 1278 
1228 XS•"@WAS@W6AX-@WINE@W;St•N-@WILLARD@WIL/ RD-@WILL@W"+CHRS(34 
)+"L-@WHAT@WAIT-@WHERE@W451R-@WE@W.8-@WHO@H((U-@WELL@W538L-@WHIC 
H@WITC-@WERE@W/ R-@WHEN@W44N-@WOULD@W$0-@WOMEN@WIIMIINN-@WAIT@W@* 
8T-@WORD@W/RD-" : GOSUB 358 
1238 XS•"@WEEP@W.P-@WANT@W;NT-@WENT@W3tNT-@WORK@W/ RK-@WON'T@W80N 
T-@WHOM@H((UMM-@WAY@W5@Y-@WITH@W"+CBR$(34)+" • -@WROTE@R8[[T-@WISE 
@WA5t*Z-@WISEl@W;Sl*Z-":GOSUB 358:GOTO 1278 
1248 XS•"@X-RAY@55KSSIR@*-":GOSUB 358:GOTO 1278 
1258 XS•"@Y@•- @YOU@Y 'U-@YES@Y33S-@YOUR@•[[R-@YET@Y43T-@YE@YE.- ": 
GOSUB 358:GOTO 1278 
126 8 X$•"@Z@Z-@Z4@L8L8L8L8L8L8L8L8L8-@ZERO@Z*IR8[ U-@ZEAL@ZEEL-@Z 
IP@ZIP-@ZOOKS@Z(UKK8S-@ZOOM@Z(UM-":GOSUB 358 
1278 XS•"l3":GOSUB 358 :'-----•13• IS UNLUCKY-WORD IS MISSING . 
1288 STOP 
1298 '--- -------------------------------------------- - -------- ­
1388 '-----WHAT FOLLOWS IS A MINI-PROGRAM THAT HELPS IN THE 
1311 '-----SELECTION OF PHONEMES FOR A NEW WORD ••• 
1328 '-----TO ACTIVATE: RUN 1338 
1338 CLS : PRINT "PUT TRIAL PHONEMES IN TS, LINE 1368" 
1348 PRINT "TO HEAR PHONEMES: 
1358 CLS 
1368 TS• "77DI >8N" 
1378 FOR N• l TO 4 
1388 PRINT@ 992 , "? "+TS+" ?"1 
1398 FOR T•l TO 988:NEXT T,N 
1488 PRINT@ 768, "TS IS IN LINE 
1418 PRINT "(RUN 1358)" 
1428 PRINT "PHONEMES USED WERE : 
1438 STOP 

RUN 1358" :STOP 

1368" 

" 1TS 

:!.llllllllllllllllllllllllllllllllllllll!:--= <. ffll,_ -­- ~*"'\~ '"VII' = 
E CURVES E = ..,t:I) <J>< ~ = __________;....__ 
~ SONus PAQ(AGE E 
§ ~~DE~ei0 "i~~~~~lr~t'in~~~k in~~su~~ E 
: invaluable ency oped1a and saves :: 
::: you hours of searching your bac! : 
: issues of "80 "icroco1put1ng'. : 
::: NEW version searches faster and : 
::: has first 18 issues indexed. :
E Specify :m: or 48K disk basic. :E 
::: Disk only ..............St9.95 : 


- CURVPLOT/"l screen frints ­- to Epson l!X-80 •••• . . . •• S 6.95 ­-- CURVPLOT . .... ..........Stb.95 -­- CURVFIT .. .. ..... .. .. .. $16. 95 ­--- POLYSOLY ......... ......Sib. 95 --­-- ===--->BONUS PACKAGE <---=== = 
-- CURVPLOT/"X, CURYPLOT, CURYFIT , ::
-- 'POLYSOLV all for ..... 139.00 - ­-

: - Above for TRS80? 1!00 I or l!od III : ­

E Due to 1ail costs please add St ::
-z • =
M.-tl0tf>h0nt'l9041897J 74 1 
--- - - · f l t 4!\t<JenU .od 4, w!e t C4 • - ­

= J· Of~tqn 01df'n ~ $.7 00=----... = 
- .,.. 451 ­

=MICROCOMPUrER TECHNOLOG Y ANO SOFTWARE = 
=i111liiii1iili11111111111iiil"iiii1111fi= 

PACKER Macn1ne languageorogram 1na1edllsall or pa11 
ol your Basic p1og1am 10 run fas1e1 save memo1y. or 
ease ed1hng The 5 options include UNPACK- unpacks 
mulllple s1a1emen1 l ines on to single s1a1emen1s 
marn1aon1ng logic onsells spaces and renumbers tones 
SHOR T-deletes unnecessary words spaces and REM 
s1a1emen1s PACK- packs llnes onto maximum mufl1pfe 
s1a1emen1 hnes 1nclud1ng all b•anches MOVE- moves 
llne or blocks of llnes 10 any new 1oca11on on program On 
2 cassenes for 16K. 32K & 48K 
For TRS-80 Mod I 01 Ill Level fl or 01sk Basic S29 95 
SYSTEM TAPE DUPLICATOR Copy your SYSTEM l o1ma1 
!apes Includes ve11fy 1ou1ones lhe Model Ill version 
allows use of boln 500 alld 1500 oaud c.assenes spttds 
Fo1 TRS·80 MO<lef I or Ill Level fl S15 95 
CASSETIE LABEL MAK(R A m1n1 word orocessorlo orml 
cassene labels on a hne p11n1ei Includes 50 peel . and 
s11ck labels on 1rac1or teed paper 
Fo1 TR-80 Model I ol Ill Level II & P11n1er $17 95 
PRINT TO LPRINT 10 PRIN T Ed11s you1 Basic program in 
seconds 10 change all Prints 10 LPr on1s (excep1Prm1(@or 
P11n1') or LPronls lo P11n1s Save ed1led version 
Fo1 TR-80 Model I or Ill Level II . s1295 
FAST SORT ROUJINES 101 use Wtlh Radio Shack s 
Accounls Receivable Inventory Control I and 01sk 
Marling L•SI Systems tor Model I Level fl Sorts rn 
SECONDS' You II be amazed at the hme !hey can save 
Supplied on da!a drskelle w1lh complete 1ns1rucl rons 
FAST SORT tor Accounts Receivable S19 95 
FAST SOR T101 Inventory Control I . .. . Sl9 95 
FAST SORT tor Disk Ma1lln9 L1s1(specify data d1ske11e of 

c.assene tor l drive system! S1495 
ALL THREE ROUTINES S44 95 
Prices subject 10 change wnnoul notioe Call or w111e l or a 
complete ca1a109 Dealer 1nqu111es 1nv11ed VISA and 
Mastercllarge accepted F0<eign 01der 1n US currency 
only Kansas residents add 3"' sales tax 
On-lone catalog rn W1cn11a FORUM·80 316-682·2113 
Or call OUI 24 hour phone (316) 683·481l or Wiiie 

corrAGE SOFTWARE 
614 N HARDING 

WICHITA. KANSAS 67208 ..- 233 
TRS·80™rs a !rademark ol l andy Co1po1a11on 
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Crush,Crumble 
andChomp!

From Epyx 
It's a monster movie. and you are the 
monster! This ac tion ~ame is lo.ded with gra ­
phics and sound as you prac tke your villany. 
With 6 monsters. 14 dties, and 5 QMI• objec ­
t ives. you get a c hoice of more than 100 pos ­
sible scenarios. A monster's life is not all 
carnivorous crunching, though : The com ­
bined resources of the police , science, and 
armed forces are bent on your destruction . 
It's a struggle of might •nd str•t~y a ll the 
way . 

By N.M.A. from Avalon Hiii 
A fantasy adventure where you are summoned 
by good King Alcazar to defeat the tyrannical 
Over -Mind and r·ec.laim the kingdoms of the 
red and blue p lanets . 

T hroughout your journey , you are guided by 
the epic " Rhyme o f Over- Mind. " with its 
characterizations and clues. The Over -Mind is 
part machine , ~rt evil force -- a most devas ­
tat ing opponent, indeed. Good luck! 

Tape for qoK Atari, 
q81( Apple & TRS- 80 ... SJO. 00 

By John Allen from Acorn 
More features .. thrills. and sound than even 
John Allen's famous PINBALL. Once you load 
ASTROBALL into your TRS- 80. the arrow 
keys become flipper buttons. the screen 
becomes the p lay board . and you beco,_ the 
"Pinball Wizar'd ! " 

A flying saucer , spaceships. meteors , and 
black holes add t.o the fun as your ball realist ­
ic ally zings around the board . ASTROBALL 
will have all your family and friends lining up 
for the pinball action and challenge . Five 
skill levels. 

16K protected tape . .. $19.95 
J;K protected disk . . . S 19 . 95 

GBUDthEt Oi DEBt6 
From Proq~mmer's Guild 
You can 81most hear the "C- L- A- N- K ! 11 of the 
doors shutting behind you as you enter the 
oauntlet. Before you stretch graphically de ­
Ptcted corridors. leading to the rescue of 
Chief Broton's daughter and wfe exit - - or to 
a hideous death . 

Spiders. poisoned darts. and other surprises 
haunt the halls, along with magic potions and 
useful treasures. Skill and strategy will help, 
but luck and determination are needed to 
successfully run the gauntlet! 

16K tape ... St9.95 

MIND THRUST 

By Sackson & Wazaney from Hayden 
Match wits with the computer In this decep ­
t ively simple game. Your object Is to complete 
an unbroken chain across 1 6 X 8 gamebollrd 
grid. On each turn you may either p lace a 
new "link" on your chain or remove one from 
the computer1s chain. Sound easy? Just wait 
until you try it! 

16K tape... S16. 95 

SPACE ROCKS 

By Steven Ke11rns trom Acorn 
Gigantic ilntimatter rocks appear on the Tac ­
tical Display Screen of your spacecraft. You 
blast away with lasers and they just explode 
into smaller chu nks for you to destroy . To 
add to your woes . time bombs appear period ­
ically. If their timers reac h zero -- BOOM? 
And if that's not enough, tt>e aliens will be 
g lad to send out some space s hips loaded with 
antimatter torpedoes. Fire thrusters to move, 
shoot laser cannon. jump to hyperspac e - ­
anything to avoid the onslaught. One or two 
players can compete, with five level s of 
difficulty. 

16K protected tape. . $19.95 
32K protected d isk .. S 19. 95 

ROBOT ATTACK 
By Hogue & Konyu from Big Five 
Ont! of the top nam•.s in TRS- 80 arcade games 
adds a new dimension : voice sound effects! 
You have to be quick to keep your head on 
straight in this " search and destroy" arcade 
game. The innovations built into ROBOT 
ATTACK take your TRS- 80 near the limits of 
its c.apabilities. You MUST see a nd hear i t ! 

16K tape ... 515.95 32K d isk ... $19.95 

MANAGEMENT 

DECISIONS 


By Robert Montgoonery from Hayden 
An incredibly detailed and complex simulation 
of business management. You are given the 
reins of a large business , controlling every 
aspect of its operation for 20 quarter s ( fl ve 
years) or until you resign. 

Many reports. charts . and g raphs a r e •v•ll ­
able to keep you abreast of happenings both 
internal and exte,.n•I to your company. Sales. 
advertising, production. competition, and 
economic conditions all interrelate as you try 
to earn profits for yourself -- and your 
stockholders. This program is so informative 
that we think it should grant you c redits in 
Business Ad"'ln lstr•tion! 

16K tape. Model I or 111 ... $49. 95 
32K disk, Model I only . . ... $54.95 

H~. • • 

BASIC COMPILERS 
a.ate ~•il a..-• _ , l•t•r.. t JOU ~··- c_,il•• ,.....r-• 
_, n. -•1 ti•• hnn ~- Utsler &ASIC. 

T1te Ue•l co.tiler -1• t ak.e _ , MllC , ......_ ... c_. 
•ll• h 4heuly t o ..cllli.M l•.....I • · T\e 4itflul1r lh.a 
ia ~· •tl' i ck • f••C..1'• WTit t • iato _ , "'..r-•, liM 
n r iat ,.cki.., ..... •ff.cu, K c. oi.u pr••I... i K l*-•t....'l'C ltrsc.tH'- U b lllr.._.J .. -t et' • f'OI.., .ml'J 
1.., or • 1• ..-t uc. All c•pller-1 .., r.,..l n -4tUu­
lLoee to , ...r M&lC Pl'oar• . " • .....,. t-4 .C:Cll. I t o r o­
"'iu tM h ..t. Ul lC ftOCIA*DC Mlll1'.6S'! ( .....1 t. 
IU. ts ) i a •Mhl i.. fiMiac nn: ••• -.n 1..,, .w ..ct tyu 1 
,.,.., _ •; PACl'.U ( S:Zt.U) is•- u ..1 wilt _._. • ~otr• 
c-rihlth. 

1-.1ui1111 
1 llics-o..h'411• '-14•r'• 

UMIC"en' 
IH l.UI I H l.UI U l l.UI 


1u-.r1 

lli•i ­

r.,. " .. ,... Dialll • • 1, ...., 111 

Yapc .,. •i• 
C...,.lllillle ... .. .. 
O,C. l•l~y .....cilh•ti ­ .. 
All ...u: .... .. ....ia•t•«'-••• 
All ...ria~I• type•

'n..t J.... ,.., . t 
 ... 
~,_.t l/D 
fft , . ,. tu .. 
r"-"•tl' ic:t ­
~rc"l ... TU TU 

ZIAl1C ,....1r. t- _ , -.1Ulq.t1e.. lO ,.... M&lC ,.._ 

- r

1•• i • • l -•t '"'•l'l c.-. Ricre•of• ' • ....,cm i t ti.. •-­
i •H ce.pi..l1 r t o •• if JW , ..,. 4hll 4.ri'I'••. a-u, I t 
h ~• ..,....1h•1, -...•t ••,,,...t •trU. ,.el l•, _. , ... 
...lr• -• - ry. W• r-.-.M ACQ.L l ~. . .. it wilt 
work " " Ill __.. h 1 .,. 111, l'9illl•i r- • • '-l- -1 o f 

1 • -' rill -" whll -•t wrc .,.., .._,_ 

t.MllC ,,_ 11-_lt-ea.: 1o,. ••ni••· .... . . 1n .n 
lMUC frwm S1-.ltea.: Di etl ••nio• . ..... ·'"·'~ 
wear h ·- " i c.,...tt : DL•k 01 17 . ..•• .. • fl•t.tt 
ACQ.L 2 u.. All• ~1'n : t.,. • " ' '···u•.o 

Ct. ...... ~cu-~,u.. ,...., ., u 1,,. 
,_ ,,,..... na.n. H.tu 

Visit our other •tww: S."911 Corners Center • Falls Church, VA & W. lell Plaza • 6600 Security alvd. · llalti-•, MD 

FOr informetion!cm=. TO ORDIRCALL TOLL FREE 800 424-2738 c.11C202)363~) 

MAIL ORDERS: Send check or M.O. for total purchase THE PROGRAM STORE 
price, plus $1.00 postage & handling. D.C. residents, add

4200 Wisconsin Avenue NW, Dept. E10 Box 9609 6% tax. Charge card custome~: include all embossed 
Washington, D.C. 20016 ...- 11 information on card. 
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Get the most from your micro with CALL TOLL FREE 
software and accessories from one of Prag;can 

the world's larsfest selections. Store 800424-2738 

MISSILE 
ATIACK 

By Hogue 6 Konyu from Big -Five 
" The r•ge o f the arcades• is now av•ilable for 
TRS- 80! Exciting sound effects add to t heBy Philip Oliver from Adventure Int. By W. Godwin ' D . Knowlton from Acorn 
act ion 1s the invaders swoop down t o destroy

You must u se your twin silos of ABMs to fend Not for everyone. One reviewer said 
your base. Even while you have your handsoff blrrage 1fter blrrage of enemy missiles " .. . don 't bother with Everest Explorer ." 
full blttling the aliens , you have to watch out

that rain down toward your cities. As your Another commented, " It holds your 1ttention
for the Flagship! Super graphics, super

skill increases so does the difficulty 1nd for quite 1 wh ile and I have yet to get bored
1c t ion. super fun !

speed of this m1ehine language ucade game . with it .•• 
Watch the skies and m•y your 11im be true ! 
MIS SILE ATTACK has sound 1nd fast -111oving Most people here love it. This is a game of log16K tape . .. $15.,5 32K d isk . . . $1'· '5 

graphics galore . istics in which you t ry to lead a team up Mount 
Everest. If your •kill , the weather , and luck

16K tape... $1' · '5 32K d lsk •.. $20.,5 are r ight . you'll make it . But remember. you 
also have to get back down safely. 

16K protected tape. . $19 . 95 
l2K protected d isk .. $19.,5METEOR 

TENPINS MISSION PACKER 
2 From Cottage Softwar e 

PKker •s five commands allow tremendous con ­
trol over the readability and efflc i¥>CY of 

By Hogue & Konyu frOfll Big Five your BASIC programs. Specify "PA CK" and 
By John Allen from Acorn Six astronauts are stranded on • desolate the program will compress text Into multiple 

planet . You •ust undock from your commandTENPINS brings you all the t h rills of c hamp ­ statement lines. This r ..lly speeds up stor 
ionship bowling. Up to four players partici ­ module and 1111neuver your rescue shuttle age, load , and execution time. It ca n reduce 
pate . 1nd the program automatically senses through the asteroid field to save them . You the memory requirement by ao much u 33\ 
the skill of e1eh. Beginners can si•ply posi whi9* saving disk or tape space . too .an only save one at 1 t i-.e. and MCh landing
lion the blll and "roll " it while more skilled burns a way parts o f your landing sites. Also Included are four handy utilit ies :pl<iyers can v1ry the force, roll a curve , and Order this realtime ac t ion aame now or live 
cause it to spin IS It heads for the pins . All "MOV E" lets you r eloca te program lines, "RE­with the astronaut•' pitiful icreams forever. 
this -- p lus 3- 0 graphics and sound effects NUMB " allows program renumbering . 

"SHORT" deletes unnecessary word s and- - adds up to a realist ic and thoroughly 16K tape... $15. ,5 32K dlsk . . • $19.,5 
challenging bowling game. REMarks . and "UNPACK" separates multi ­

statement fines to ease editing.
16K protected tape . . . $1' . '5 
32K protected disk •. . $20 . 95 16K , 32K & OK tape ... $29. ,5 

ATERM 
From Med SystemsPltaALL A ni9htmare of an adventure In grophically 1.4 
depicted three dimen sions . Corridors stretch 
toward infinity right on your TRS- 80 screen 
1 1 you surch this maze for treasures . If you By Tom Stibolt from Acorn 
get the reeling you 're not a lone. It's becau se Allo ws your modem-equipped T RS - 80 1/111 to 

By John Allen from Acorn you 're not! You use the arrow keys , plus be u sed u • full duplex , ASCII terminal. 
Get your nipper fingers ready for 1etlon in two- word command s to move. manipulate ob­ Fully compat ible with both the Rodlo Shoc k 
this rNl - time . machine language 911me . Lots ject s and avoid the many pitfall s (pun intend ­ RS- 232 C board and the Lynx Modem. Sup ­

ed) that await you in Labyrinth . ports lowercase (if installed) and parallelof sound and flashing graphics 1111ke t his fast 
linep,.ln te,.s .action game so much lik e the re11I . thing th.t 

you' ll have to remind yourself not to shake lliK Tape (May be tranferred to 32K disk) 
Wit h ATERM 1. 4, you have access to the en ­your TRS- 80 . Choose from five playing $14 . 95 

speeds to 1111tch your skill. Can you beat your 
f riends' scores? Will you avoid the Infamous 
"Bermuda Square!" Get P IN BALL today and 
find out. 

16K protected tape .. . $1,. 95 
3211 protected disk .. . $20. 95 

t ire 128 ASCII codes as well as several local 
control sequences. And as a tru e duplex sys ­
tem , you can type at the same time mated11I is 
being received. Order ATERM and s ta rt c om­

THE PROGRAM ST ORE munic11t in9 with the wodd. 

Franchises Available 


16K tape (disk compatible) . .. $19 . 95 


Pr.ces Subtect to Cttange 

Ir----------------------------------------1lHE MOGRAM s~ . Dept E10 lox9609· 4200Wisconsin Ave, NW • Wmhlng!an. D.C. 20016 I 
I I tern Pr Ice Postage .1L.O.O. name I 
I Tota I -- addr I 
I D CHECK o VI SA c I ty state _ z Ip I 

L-------------~~~~R.£A~~~~~~-==-~~~-------~~--J 
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UTILITY 

Programming intelligence into your TRS-80. 

Emterm 


Photo 1. Lynx Telephone Linkage System 

Program Listing 

4599 99190 ORG 4599H 

4590 
N 

C05A4B 
09110 
00120 

;**********RELOCATION ROUTINE********** 
RELSRT: CALL SCHTCO ;CLEAR SCREE 

4593 211"846 
ESTION 

80130 RELCON: LO HL,MSGlA 1NEW ADOR OU 

4596 COA728 00149 CALL 28A7H 
4599 
SAVE 

210946 
POINTER 

00158 LO HL,MSHO 1HL•MS ADOR 

P1og1am conrmues 

Jeffery A. Mills 
Emtrol Systems, Inc. 
123 Locust Street 
Lancaster, PA 17602 

If you have been thinking of using your 
TRS-80 as an intelligent terminal, the pro­

gram presented here will interest you. It 
was written to support the Lynx telephone 
linkage system and will also work with a 
Radio Shack RS232 interface. Features in· 
elude: relocation, message handllng, Basic 
transmission and reception, software-con· 
trolled UART programming, intelligent ter· 
minal operation, and return to Basic capa­
bility. 

Proorem Operetlon 

Most Emterm commands are entered in 
response to a menu display or a prompt on 
the CRT. Some commands are always ac­
tive, and can be entered at any time. The 
following is a complete llst of Emterm com· 
mands and actions: 

Store Message (S)-Causes display of 
mini-menu: 
Store Message (S). 
Erase Message (E). 

S-Enables storage of up to 1039 key· 

board characters in the temporary buf· 

fer. 

E- Erases the temporary buffer. 

Transparent commands-Sh i lt 

causes a return to the monitor menu, 

Shift @ causes a return to the mini· 

menu. 
Receive Basic (R)-Causes display of: 

" Receiving Program," and a blinking 
asterisk after the AAA sync character 
is received. 
Transparent commands-Shift t 
causes a return to the monitor menu. 

Transmit Basic (X)-Causes display of the 
mini-menu: 
Transmit Basic <n. 
Load Program (L). 
T-Transmit Basic program stored in 
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"Most Emterm commands are entered 
in response to a menu display or prompt. " 

the Basic buffer. Sends out a AAA sync 
character before the program. 
L- Prompts the operator to ready the 
cassette and hit L to load. 
Transparent commands-Shift t 
causes a return to the monitor menu. 
Note: This is disabled during Basic 
transmission. 

Terminal (T)-Enables Intelligent terminal 
operation. 
Transparent commands-Shift t 
causes a return to the monitor menu. 
Shift - causes text stored in the tem­
porary message buffer to be transmit­
ted. Shift - enables/disables auto­
mat1c error display. Shift ­
enables/disables the parallel printer 
operation. Break transmits a string of 
zeros. Clear cleans the screen. Note: 
Upon entry to the terminal mode, the 
automatic error display is enabled and 
the printer output is disabled. 

View/Change UART Configuration-Per­
mits viewing of the UART configura­
t ion and change under software con­
trol as follows: 
Parity: Odd/Even/None; 
Word Length: 5/6/7/8; 
Stop Bits: 1 or 2. 
In response to change question, opera­
tor can enter N or Enter for no, Y for 
yes. Transparent commands-Shift t 
causes a return to the monitor menu. 

Back to Basic (B)-Causes a return to 
Level II Basic. 

Program Details 

The program consists of seven routines, 
with the following functions: 

• Relocator Routine-When first loaded, 
the program occupies memory locations 
470FH to 4E34H. A relocation offset is de­
termined by subtracting 470FH from the 
new starting address entered by the user. 
The resulting value Is added to the address 
bytes of all instructions that must be modi­
fied for relocation. When this change is 
completed, the modified code is transferred 
to the new area of memory, and program ex­
ecution begins at the new starting address. 

•Store Message Routine- This reserves 
1039 bytes of memory below the main pro­
gram for a message storage buffer. This 
area is initialized to all zeros on program 
start-up. When the message storage rou· 
tine is executed, the buffer is scanned for a 
zero byte to indicate free storage area. Any 
stored text Is displayed In the process. If 
space exists for additional message text, 
the cursor stops and text may be entered. If 
the end of the buffer Is reached at any time, 
a full-buffer message Is displayed. 

•Transmit Message Routine- This rou· 
tine causes a scan of the message buffer 
for a zero byte. All text encountered during 

Program contmue<J 

459C 0604 
T COUNT 
459E co2B00 
RD 
45Al 87 
45A2 28FA 
TRY 
45A4 FE08 
NTERED? 
45A6 280E 
K HEX ENTRY 
45A8 3E84 
DR ENTERED? 
45AA BB 
45A8 28Fl 
T FOR MORE 
45AD 84 
T COUNT 
45AE 3E88 

ON CRT 
4580 CD3300 
4583 2B 

SAVE POINTER 
45B4 18E8 
YBOARD SCAN 
45B6 FE30 
NTRY ? 
4588 3F 
4589 D2CE45 
'T ACCEPT 
458C FE3A 
-9 ENTRY 
45BE 3F 
45BF 020945 
TRY 
45C2 FE41 
LLEGAL ENTRY 
45C4 3F 
45C5 D2CE45 
DON'T ACCEPT 
45C8 FE47 
-F ENTRY 
45CA 3F 
45C8 020045 
TRY 
45CE 18CE 
ANNING KEYS 
4500 CD3388 

ADDR DIGIT 
4503 E60F 
0 HEX CONV 
4505 C689 
4507 1885 
SULT 
4509 CD33H 

ADDR DIGIT 
45DC E60F 
0 HEX CONV 
45DE 77 
SULT 
45DF 23 
VE POINTER 
45E0 188C 

NEW ADDR 
45E2 CD2B"'1 
45E5 87 
45E6 28FA 
TRY 
45E8 FE8D 
45EA 2886 

HEX NIBBLES 
45EC FE08 
NTERED? 
45EE 20F2 

00160 

00170 WFKE: 

00180 
00190 

00200 

00210 

80229 

00239 
00249 

08250 INCB: 

99269 

99270 
99289 

08299 

00398 CFHD: 

90310 
08329 

00339 

90340 
89350 

09360 

98379 
98380 

99399 

90499 
98419 

89428 BADNUM : 

89438 GATF: 

88449 

89459 
98468 

98478 GZTN: 

88488 

88498 SAVEHN: 

89588 

98519 

88528 WFEK: 
90538 
08548 

89558 
88569 

98579 

88588 

LO 

CALL 

OR 
JR 

CP 

JR 

LO 

CP 
JR 

INC 

LO 

CALL 
DEC 

JR 

CP 

CCF 
JP 

CP 

CCF 
JP 

CP 

CCF 
JP 

CP 

CCF 
JP 

JR 

CALL 

AND 

ADD 
JR 

CALL 

LO 

INC 

DJNZ 

CALL 
OR 
JR 

CP 
JR 

CP 

JR 

8,948 

902BB 

A 
Z,WFKE 

888 

NZ, CFHD 

A,84H 

8 
Z,WFKE 

B 

A,88H 

9933H 
HL 

WFKE 

38H 

NC,8ADNUM 

3AH 

NC,GZTN 

UH 

NC,BADNUH 

47H 

NC,GATF 

WFKE 

H33H 

8FH 

A,89H 
SAVEHN 

ll933H 

9FH 

(HL) ,A 

HL 

WFKE 

9828H 
A 
Z,WFEK 

9DH 
Z,PHN 

988 

NZ,WFEK 

;8,.ADDR DIGI 

;SCAN KEY80A 

;WAIT FOR EN 

;BACKSPACE E 

;IF NOT , CHEC 

;COMPLETE AD 

;IF NOT , WAI 

;ADJUST DIGI 

;DELETE LAST 

;ADJUST ADDR 

;CONTINUE KE 

;VALID HEX E 

;IF NOT, DON 

; CHECK FOR 0 

;SAVE 9-9 EN 

; CHECK FOR I 

; BAD ENTRY, 

;CHECK FOR A 

;SAVE A-F EN 

;CONTINUE SC 

;DISPLAY A-F 

; A-F ASCII T 

; SAVE HEX RE 

;DISPLAY 9- 9 

; 8-9 ASCII T 

; SAVE HEX RE 

;INC ADDR SA 

; GE'f REST OF 

;SCAN KEYS 

;WAIT FOR EN 

;CR ENTERED? 
;IF SO, PACK 

;BACKSPACE E 

;IF NOT , SCA 
ProgtBm continues 
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"A full buffer message is displayed 
after the last character is transmitted." 
the scan is sent to the UART for transmis· Program conrmueci 

sion. If the entire buffer is full , a full-buffer N KEYS 
message is displayed after the last charac­
ter is transmitted. 

45F0 18BB 
, GET ANOTHER 

00590 JR INC B ;DELETE LAST 

•Basic Transmission Routine-Basic 
45F2 210946 

POINTER 
00600 PHN: LD HL,HSHD ;SET UP ADDR 

programs are stored in a compressed code 
format , starting at 42E9H. Programs can be 
entered from the keyboard in Level II Basic 
or from cassette tape. This routine simply 

45F5 AF 00610 
45F6 ED6F 00620 
BLES (HL) <>ACC 
45F8 7E 00630 

NIBBLE 

XOR 
RLD 

LD 

A 

A, (HL ) 

;CLEAR ACC 
;XCHANGE NIB 

;GET MS ADDR 

dumps the Basic bu ffer, starting at 42E9H, 
and continues until the end of the program, 
indicated by three zeros in sequence. A 
three A sync character Is sent out for the 
receiving TRS-80 just before program trans­

45F9 23 
INTER 
45FA B6 
R BYTE 
45FB 320946 
R BYTE 

00640 

00650 

00661J 

INC 

OR 

LD 

HL 

(HL) 

(HSHD) ,A 

;I NC ADDR PO 

;PACK HS ADD 

;SAVE HS ADD 

mission begins. 
•Basic Reception Routine-This routine 

45FE 23 
INTER 

00670 INC HL ;INC ADDR PO 

monitors the UART for a three A sync char­
acter. Incoming program bytes are stored in 
the Basic buffer starling at 42E9H. Three 
zeros in sequence indicate the end of the 

45FF AF 00680 
4690 ED6F lHJ6 90 
BLES ( HL) <>ACC 
4602 7E 00700 

NIBBLE 

XOR 
RLD 

LD 

A 

A, (HL) 

;CLEAR ACC 
;XCHANGE NIB 

;GET LS ADDR 

program. 
•Terminal Routine-This routine con­

4603 23 
INTER 

00710 INC HL ;INC ADDR PO 

trols UART operation. When a character 
becomes available, the UART receive buffer 
is read and the character is transferred to 

4604 B6 
R BYTE 
4605 32DA46 
R BYTE 

00720 

00730 

OR 

LD 

(HL) 

(MSHD+l),A 

;PACK 

;SAVE 

LS 

LS 

ADD 

ADD 

the display. When you make a keyboard en­
try, the UART transmit buffer is polled until 
empty, at which time the keyboard entry is 
transmitted. 

•View/Change UART Configuration 

4608 210946 
POINTER 

460B 7E 
47iJF? 
460C FE47 
460E 3F 

00740 

00750 

00760 
00770 

LD 

LO 

CP 
CCF 

HL,MSHD 

A, (HL) 

47H 

;SET UP ADDR 

;NEW ADDR > 

Routine- During program start-up hardware 
switches which contain UART program­
ming data are read and stored in memory. 
Each time the UART Is reconfigured, it is 
from this byte in memory that the configura­

460F D2DF46 
DOR BYTE <47 
4612 2802 
K LS BYTE 
4614 189C 
F8DA? 

00780 

00790 

008ee 

JP 

JR 

JR 

NC,ERROAA 

Z,CLSBS 

CUE 

;ERROR, MS A 

;MS=47, CHEC 

;NEW ADDR < 

t ion information is taken. The View/Change 
routine allows the user to read and modify 
this location under software control.• 

Em term is available on cassette from Em· 
trot Systems, Inc. 

4616 23 
INTER 
4617 7E 

BYTE 
4618 FE0F 
461A 3F 

00810 

00820 

00830 
01J840 

CLSBS: INC 

LD 

CP 
CCF 

HL 

A, (HL) 

0FH 

; INC ADDR PO 

;GET LS ADDR 

; >0F? 

461B 2B 
INTER 

00850 DEC HL ;DEC ADDR PO 

COMPUTER SHOWS 461C DA3546 00860 
OK, GET OFFSET 

JP C,COFST ;IF LS ADDR 

SECOND ANNUAL 
NJ MICROCOMPUTER 

461F 
BAD, 

C3DF46 
ERROR 

00870 JP ERROAA ;IF LS ADDR 

SHOW ANO FLEAMARKET · 1981 
NEWARK. NEW JERSEY 

Sat. Oct. 24 & Sun. Oct. 25 
10·5:30 PM 10-3:00 PM 

HOLIDAY INN (NORTHI 
NJ Turnpoke • hot t 4 

1Take Route t ·9 Service Road · Follow Sogns) 
REGISTRATION $5.00 · 

4622 FEF8 
ADDR 
4624 3F 
4625 2805 
llECK LS BYTE 
4627 DADF46 
ERROR 

00880 

00890 
00900 

00910 

CUE: CP 

CCF 
JR 

JP 

0F8H 

Z,CLSB 

C,ERROAA 

;CHECK 

;IF MS 

;IF MS 

HIGH 

OK, C 

BAD, 

FL EAMARKET ONLY $3.00 
Fleamarket Permits S5/ Spat 

462A 
SET 

1809 00920 JR COFST ;COMPUTE OFF 
(I ncludes Adm1ss1on1 

Commercial Exh1b1ts • User Groups• F lea market 
462C 23 
INTER 

00930 CLSB: INC HL ;INC ADDR PO 

SECOND ANNUAL 
NATIONAL " 80" MICROCOMPUTER 

4620 7E 
BYTE 

0094" LD A, (HL) ;GET LS ADD R 
SHOW (FOR TRS­80" USERS) 

April 29. 30. May 1. 1982 
NEW YORK STATLER HOTEL 

NEW YORK CITY 
t 00 Exh1b1t Booths • Speakers • User Groups 

·TRS·SO is a Trademark ot Tandy Corpora1 1on 

462E 
TE 
4630 
4631 
OR 

FEDB 

3F 
DADF46 

00950 

00960 
00970 

CP 

CCF 
JP 

0DBH 

C,ERRORA 

;CHECK LS BY 

;IF BAD, ERR 

F01 Registration. Exh1b1to r o r Fleamarket 
l nlormatoon Contact 

4634 2B 
INTER 

00980 DEC HL ; DEC ADDR PO 

KENGORE CORPORATION 
3001 Route 27 • Franklin Park. NJ 088 23 

(20 1) 29 7·2526 ....- 230 

4635 56 
SET BETWEEN 

00990 COFST: LD D, (HL) ;COMPUTE OFF 

P1og1am contmues 
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Program contmuH 

4636 23 
D OLD ADDR 

81111111 INC BL 1NEW ADDR AN 

4637 SE 81818 LD E,(HL)
4638 Af' 
4639 218P47 
DR 

811128 
11111311 

XOR 
LD 

A 
HL,478FH 

1CLEAR ACC 
1LOAD OLD AD 

463C EB 811148 EX DE,BL
4630 ED52 
TRACTION 

1118511 SBC HL,DE ;PERFORM SUB 

463F 220046 
4642 2111F47 
POINTER 

81868 
81878 

LD 
LD 

(OPPSET),HL 
HL,471PB 

1SAVE OFFSET 
1SET UP ADDR 

4645 7E 
BYTE 

111088 EMB: LO A, (HL) 1GET PROGRAM 

4646 FE21 
P CODES WITB 

tl1198 CP 218 ;CHECK POR 0 

4648 2829 
MUST BE 

lllliJB JR Z,IBPl 1ADDRS THAT 

464A PEll 
ND JUMP TO 

"1111 CP llH ;MODIFIED, A 

464C 2825 
ROUTINE WHEN 

81128 JR z I IBPl I RELOCATION 

464E PE32 
4658 2821 

111138 
111148 

CP 
JR 

32H 
Z, IBPl 

1FOUND 

4652 PE3A 111158 CP 3AH 
4654 281D 111168 JR Z, IBPl 
4656 PECO 1111711 CP 8CDH 
4658 2HB 81188 JR NZ 1 TPCA 
465A 23 
INTER 

81198 INC BL ; INC ADDR PO 

465B 7E 
BYTE 

01298 LD A, (BL) ;GET PROGRAM 

465C 
465E 
ADDR 

FECD 
28113 
POINTER 

91218 
91229 

CP 
JR 

8CDH 
Z,NOC 

;•CD? 
;IF SO, ADJ 

4668 2B 81238 DEC HL ;DEC ADDR PO 
INTER 
4661 18111 
ON ROUTINE 

81249 JR IBPl I TO RELOCATI 

4663 2B 
INTER 

1112511 NOC : DEC BL ;DEC ADDR PO 

4664 7E 
BYTE 

91269 LD A, (HL) ;GET PROGRAM 

4665 
4667 
CATE 

PECA 
288A 

91279 
111289 

TFCA: CP 
JR 

8CAH 
Z,IBPl 

;=CA? 
111" SO, RELO 

4669 FEC3 812911 CP llC3B ;,.C3?
466B 2886 11131111 JR Z1 IBP1 ;IF SO, RELO 
CATE 
466D FEC4 
466F 2802 
CATE 

111318 
81328 

CP 
JR 

9C4H 
Z,IBPl 

1•C4? 
;IF SO, RELO 

4671 l82A 
LOCATING? 

1113311 JR IBP2 ; FINISHED RE 

4673 23 81348 IBPl: INC BL ;INC ADDR PO 
INTER 
4674 23 111358 INC BL I INC ADDR PO 
INTER 
4675 7E 

BYTE 
81360 LD A, (BL) ;GET HS ADDR 

4676 
>43 

FE43 1113711 CP 438 1RELOCATE IF 

4678 3F 81388 CCP 
4679 D28946 81398 JP NC,CNB ;O'l'HERWISE,
CHECK NEXT 
467C E6P8 814118 AND 8FllH I ISOLATE MS 
NIBBLE 
467E FE48 81418 CP 41JH ;IGNORE IF N 
OT•4X 
46811 28112 81428 JR Z,CSFADR ;IF•4X, RELO 
CATE 
4682 18115 81438 JR CNB 1CHECK NEXT 
BYTE 
4684 CD8C46 111448 CSFADR: CALL SFADR 1CALL RELOCA 

Progr•m contmues 

TEACH YOUR 
CHILDREN 

Lnnia1 to c:out •OlleJ by Malcolm Ny1rea 

A three-program learning system that teaches 
the important skill of counting money. 

I. 	Count ing Coins- Inst ruction and drill in 
counting pe nnies, nickels, dimes and 
quarters. 

2. 	Shopping T rip-Buy goods in various 
stores; count out the payments and earn 
" purple stamps" fo r a right answer. Three 
speed levels. 

3. 	Check-Out - Run your o wn checkout 
counter . Learn and practice how 10 ma ke 
change: . 

Lea rning to count money by Makolm Nygren 
features superio r graphics and is a vailable: fo r 
TRS-80 Model I- Level 11-16K on cassette 
only. Shipped postpaid by fi rst-<:lass mail 

£ och pro,rpm $6.'5-oll tlvtt Slt.95 

ALSO AVAILABLE 
ALPHA-Alpl\a~I r.coan111on for 

prnchookr> 
SIGMA- Additio n probkm\ for 

Grade> I· ) 
SIGMA·F.X - Add111on probkm• for 

- tl'K younM:cr or slo• ·t r 
lrarnrr 


SP E_ L - Spelling pt t <ll«: for 

Grade> 2-4 


Avaliablr on cas.<tl• °'"'Y· S5.91 tadt. T• "CI for SI I. 

All fow for S20.00. ..- 10. 


Z• 
BIGGER isn't BETTER 
\lt·lulr somt' m~azon.-,.. run 200 l>ll!!e" or 
mo r e. Thr Ahrmatr Sourrf' 1• just ti:) 
lo 80 pa~,., 101111- B111 1•ac h a11ol 1'""'). u nr 
uf t hosr pa,_,., contain>us.!f'ul. 1mpnrtnnt 

lflfnrmaJwn 1ha1 rt"lat t'' tu )OU r THS-80 I 
or I I I. W1· don' t have rn11l1on• of .uh· 
,i-r iht'r> (m ads) but ,. ... du ha•r 1h nu· 
,;and> of "311sfied readns. Ha v1· you,... .... 
a T AS magazin(''! You o we ii lo )Ou rs .. 11 
lo do,.ck 11 out. For 12 )OU «a11 ""mplr a 
~ 111gl 1• i»U•'. or ) ou can sub,eribt• fu r 6 ur 
12 '"ue pniud~ (I 12 u r S Ill. r" sp<'<.. 
11 vrh ) . If you don' t a/l.rtt t loal 11was 11 •II 
1t orth !2.00. we'll refund ) uur morll'") ! 

h's Finally HERE! 
For I ho>r TAS readers wh o' v.. missed 
our first lew 1ssu~. or fo r tho-.., read4'ts 
whu would lih a neal . rompact ""' ' T AS 
11ow has their ' bound volum,.' in stock!! 
Issues I through 6 . all of 1980. in one 
•·on venit'nl book form. And onlv I 14.95! 
Ut·f!r :JOO pa/{<'S of us('/ ul mform~t1on and 
npplicatio11s. Adrl S2 for shipping costs. 

BTI? WHAT'S BTI? 
An exr d lenl value for your computer 
budget . t ha t' s what ! BTI is an a/t('mau 
magazine published by T AS · · a more 
subiect ive mag. rontaining edit or ials on 
subi~cllvt" issues. software revie ws. the 
latest news. and more. Ever-changing & 
growing. to keep up with our expanding 
industry. When 6 issues are just 17. can 
you afford noi to check it ou1·?1? 
TAS. 1806 Ada. L.n11ing. MJ 43910 
Ph. (517) 487-3358 or 435-0344 
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Program contmuN 

TION SUB 
4687 1814 814511 JR IBP2 ;FINISHED RE 
LOCATING? 
4689 28 1114611 CNB: DEC BL ;DEC ADDR PO 
INTER 
468A 1889 81478 JR EMS tCBEClt IP RE 
LO NECESSARY 
468C ED5BDD46 814811 SPADR: LD DE, (OFFSET) ;ADDR CHANGE 

SUBROUTINE 
46911 ES 111498 PUSH BL ;SAVE ADDR P 
OINTER 
4691 46 1115118 LD B, (HL) ;ADD OFFSETWh~n you buy your 
TO PRESENT 
4692 2B 815111 DEC BL ;PROGRAM ADDTRS-80TM ~qulpm~nt! 
R 

4693 4E 111521 LD C, (BL)
~ our loll fru numbu to 
4694 EB 81538 EX DE,HL 

check our price bdoN you buy 4695 119 1115411 ADD BL,BC ;PERFORM ADD 
ITIONa TRS-80TM ••• an)Where! 4696 EB 1115511 EX OE,BL 
4697 El 1115611 POP HL ;RETRIEVE AD 
DR POINTER 
4698 72 1115711 LO (HL),D 1LOAD NEW AD 
DR 
4699 28 111588 DEC BL 
469A 73 111598 LO ( HL) , E 
469B 23 1116111 INC BL 
469C C9 1116111 RET 
469D 23 816211 IBP2: INC BL ;INC ADDR PO 
INTER 
469E 3E4E 81638 LD A,4EB ;FINISHED REIt ir, :JI .,,'8 LOCATING? 

46All BC 81640 CP H 

46Al 28112 111650 JR Z1 CLSB1 ;CHECK LSD ASALES COMPANY 
DOR BYTE 
46A3 18All 01660 JR EMS ;IF HS BYTE 

1412 WEST FAIRFIELD DR. 

P.O. BOX ION P'ENSACOLA FL JZIOI 
• 4E 

ICMl•Ja.el07 46A5 3E35 81678 CLSBl: LD A,358 
46A7 BD 01688 CP L ;DONE IP LS 
• 35 
46A8 28112 1116911 JR Z,PRB ;IF SO, GOT 
0 NEW ADDR 
46AA 1899 11171111 JR EMS ;CONTINUE RE 
LOCATION 
46AC 211C48 1117111 PRB: LD HL,481CH ;RELOCATE SP 
ECIAL OP CODES 

Is 
46AF CD8C46 817211 CALL SFADR 
46B2 21D94B 01738 LD HL,4BD9B 
46B5 CD8C46 017411 CALL SPADR 
46B8 ED5BDD46 1117511 LO DE, (OFFSET) ;GET OFFSET 
46BC 211F47 917611 LD HL,4711FH ;DETERMINE N 

Wages 
EW STARTING 
46BF 19 111778 ADD HL,DE ;ADDR 
46Cll 1125117 1117 88 LD OE,11725H ;LOAD PROGRA 
M LENGTHHere 46C3 19 111798 ADD HL,OE ; DETERMINE N 
EW ENDING ADDRFOR THE TRS-80 
46C4 EB 111881 EX DE,HL ;SET UP FOR 
BLOCK TRANSFER 
46C5 1112617 111818 LO BC,B726B 
46C8 21344E 111821 LO HL,4E34H

• Wages MEETS PAYROLLS 46CB EDB8 818311 LDDR ;PERFORM BLO 
CK TRANSFER 
46CD 3AD946 111848 LD A, (MSHD) ;GET NEW STA• Wages IS GUARANTEED 
RTING 
46Dll 67 111858 LD H,A ;ADDR 

• 
• Wages COST OHL Y 4601 3ADA46 018611 LD A, (MSBD+l) 

$35.00 FOR MODEL I 46D4 6P 1118711 LD L,A
4605 22DP411 81888 LO (411DPH),HL
46D8 £9 1118911 JP (HL) ;EXECUTE PRO

($45.00 FOR MODEL II) 
GRAM 
11114 8191111 MSHD: DEFS 4 ;SET UP STOR
AGE

FROM 111112 81918 OFFSET: DEFS 2 
46DF 21£846 81928 ERRORA: LD BL,MSG2A ;ERROR MESSA
GE

The Maine Software Library 
P.O. Box 194 .,2e1 46E2 CDA728 111938 CALL 28A71f 

46E5 C39345 1119411 JP RELCON ;BACK TO REL 
OCATOR 

Standish . Maine 04084 

46E8 llD 1'1958 MSG2A: DEFB BDH ;MESSAGE TAB 
·A Trade name o f the Tandy Corp_ LE 

46E9 49 81960 DEFH 'ILLEGAL ENTRY' 
46P6 80 "19711 DEFB llDH 
46F7 89 019811 DEPB BBB 

Prog1am conrmu~s 
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We took the uncanny realism and the excitement of John Allen's famous PINBALL; added more features, 
more thrills, and more sound to come up with new ASTROBALL. Once you load ASTROBALL Into your 
TRS-80* model I or Ill , the arrow keys become flipper buttons, the screen becomes the play board, and you 
become the "Pinball Wizard!" 

A flying saucer bumper hovers at the top, lights flashing, while spaceship bumpers fly across the board 
beneath It. Your ball bounces off the moving spaceships In a most unpredictable fashion, so you must stay 
alert to keep it in play. 

As your ball zings around the board scoring on the bumpers, knock out five of the meteor rollovers and you'll 
get an extra ball. There are double and triple bonus targets to Increase your score, too, but be careful-below 
each Is a black hole, waiting to swallow your ball! 

ASTROBALL will have all your family and friends lining up for the action and challenge. Five selectable play­
ing speeds make It suitable for all skill levels. Available on your choice of 16K tape or 32K disk for $19.95. 
Order Its companion, PINBALL, for $14.95 on 16K tape, $20.95 on 32K disk. 

ACORN PROGRAMS ARE AVAILABLE AT FINE COMPUTER STORES EVERYWHERE 

TENPINS 


By Steven Keams By John Allan By Richard Wiikes 

Huge antimatter rocks appear A realtlme action game with 3-D Using your SUPERSCRIPT 
on the Tactical Display Screen graphics and sound, TENPINS modified SCRIPSIT Word Proc· 
of your spacecraft. You blast brings the thrill of champion· essor and a compatible printer, 
away but they just explode Into ship bowling to your TRs.80* you can now underline, bold­
smaller chunks for you to 
destroy. 

To add to your woes, all en ships 
and time bombs appear perlodl· 
cally. If the ships hit you or the 
timers reach zero-BOOM! 

From one to four players partl· 
cl pate, and the program senses 
the skill of each player. Begin· 
ners can simply "roll" the ball 
while more skilled players can 
vary the ball 's force, direction, 

face, Insert text during printout, 
slash zeros, set type pitch, sub­
script and, of course, super­
script! You can even read your 
directory and kill files without 
ever leaving SCRIP.SIT. 

Maneuver, fire lasers, jump to 
hyperspace-anything to avoid 
the onslaught. For one or two 
players, with five skill levels. 

and spin. 

TENPINS even has factors to 
simulate Imperfections In the 
lanes, adding even more real· 

Includes drivers for popular 
printers and easy Instructions. 
Just $50.00 forTRS-80" model I 
(requires 32K, 1 drive, SCRIP· 

For TRS-80" model I or Ill. Ver­ Ism. Avallable for only $14.95 SIT/LC) or model Ill (requires 
sions for 16K tape or 32K disk for 16K tape version, $20.95 for 32K, 2-drives, SCRIPSIT/LC 
are $19.95 each. 32K disk. model I version). 

" Trademark of Tandy Corp 

(202) 544-4259 ALL ACORN ENTERTAINMENT 

SOFTWARE SUPPLIED FOR 


TRS-80* MODELS I & Ill
Acorn 
 MAIL ORDERS: Include $2.00 shipping & handling 
Software Products, Inc. (D.C. residents add 6% sales tax). 

CHARGE CARD CUSTOMERS: Call (202) 544-4259 
634 Nortt\ Carolina ~venue . S.E .. washi~too. D.C. 20003 tor fastest service. 
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HOW LOW 
can we co? 

8 Premium 
1&K Dynamic RAMs: 

$19.95! 
These top quality, high spe«t, low power 

RAMs expand memory in TRs.«>0 1111/111 
and COior Computers, Heath H89, Apple, 
'-llf PETs, etc. Backed by one 'fWI limited 
warranty. Add $3 for two dip shunts and 
conversion Instructions for TRS-80° I. 

Why P9Y more...- stodl the right perta 
at the right prlca. 

Ten"a: C• I FH lldd 1•• Allo• M !Mtt !1"4 tn~. ••~i 
r@funoea VISA • f Ma91 e<C•O • or••call (411) ta"4111. 24 tK>ut-. 
lnci..oe str~ Jo(JOltss tor UPS deli~ Prie" 1v0tect to cf'MlnOI 
Wltl'IOUI "'01~ 

uPro'M 
XT BYTE 
473A ES 
R 
473B 118f'47 
ND OP BUFFER 

d1v1aion ol 
473E EB 
473P AP 
4741 ED52 
INTER PROM END 
4742 2813 

,...15 

IP 8 RESULT 
4744 El........................... 
 PPER POINTER 
4745 18P8: COMPILER .: .; G BOPPER 
4747 El 
PPER POINTER 

: WORKSTATION f 
: TRS-80 Model I and Ill : ·· 4748 D3E8 
: Your BASIC program development : 474A DBE9 
: could go faster... 	 • SWITCHES 

474C 32CP4De EDIT: f ull·Screen BASIC edlto< with llOating cursor and auto· : 
e repeat More than JO co<nmands an<t lunC1ions let you vii· e READINGe IOUSly hn<t. change, insert. oetete. replace, replicate, copy, e 474P CD9B4B• move o< position BASIC text at the charaC1er, string, tine o< e 
: block level Devt!lope<l in Britain by Southern Software. l!od I, e ROGRM UART 

47S2 CDSA4B• Il l $40.00 + 1.50 shipping. 	 • 
N 

e repack, reoumbe< all o< pan ol your BASIC text. The UNPACK e 
e l'lCKER: (Cottage Sonwarel Edltilljj tool will unpack, Sllo<teo, : 

47S5 218C4C 
• segment is very useful when preparing BASIC source pro· e ROL MESSAGE 
• gr11ns lor co<npilation by ACCEL2. Mod 1,111 $29.95 + 1.00 e 4758 CDA728: sh1ppmg. 	 : 

47SB 21DD4C 
: Then your BASIC program • u• could go faster... 	 : 475E CDA728 e ACCEL2: Compiler lor TRS·80Mod1,MCXI Ill Disk BASIC. New e 4761 188C
• lunC1ional improvements In place to give l110fe ease-<it·use. • 
: quicker co<npilat10n of large progrllOS, better chaining of co<n· : NITOR KEY 
• piled and noo·co<npiled progr11ns. Size read-out helps yoo • 4763 CDSA4B 
e monitor cexle growth during co<npilatlOn .REM NOARRAY ophoo Ne lets you use variable·boun<I arrays. ProtesS1Dnals note: Com· : 4766 CD9B4Be prel>ensive instruct10ns Show how to organize your compiled e 
e programs lo< resate on lape, ES/ Fwater o< disk. No royalties' e ROGRM UART 
• Oevetoi>ed 1n Britain by Southern Soltware. Specify Moo Io< 111. e 4769 21CHC 
• $88.95 + $2 00 Shlpptlljj . 	 • X MESSAGE 
: TSME: Writes co<np11er output lo independent SYSTEM tape. : 476C CDA728 
• $9 95 + $1.00 Shlpptng. 	 • 476P CD2BH 
• EXEC: Command·Ust Processor lo< TRS·80 Mod I. Prepare. • 4772 B7 
: execute. pass as many as nine parameters to lists of TRSDOS : 4773 28PAe or NEWDOScommands and/or BASIC statements. Simplifies e e repe11tive procedures such as power-up sequences, tile set· e TRY 
e ups. etc. Co<npahble with ACCEL2 compiler disk output. e 477S PES3 e Oevetoped in 8'1taon by Southern Soltware. $22.00 + $1 .00 e ORE MESSAGE 

4777 2822: Shipping l 	 .,.. ,,. : 
4779 PES2• 	 Allen Gelder Softwn e e MIC, VISA Box 11721 llllln Pm Olllc:e e CEIVE BASIC 

: CA add 6% Sin frlltlCllct, CA 94181 : 477B CA8348
• ~ (415) 387-3131 • 477E FESS. """ e TRS·80. TRSDOS Im RaolO Sllilck, ES/F tm Wtron : ANSMIT BASIC 

Program continuftl 
46P8 4E 
4780 ID 
478E .. 
478P 

478P 3EC9 
ST OP CODE 
4711 328C48 
NSTRUCTIONS 
4714 328P48 
AREA 
4717 321248 
471A 321348 
4710 323S48 
4728 328048 
4723 329S48 
4726 329848 
4729 21A641 
472C 8615 
472E 77 
472P 23 
4731 23 
4731 23 
4732 18PA 
ADING RETS 
4734 218843 
FER START 
4737 AP 
4738 77 

BYTE 
4739 23 

82248 

822S8 

82268 
82271 
82288 

112291 

112'318 

82311 

82328 

82338 
82348 

82358 

112368 

112378 

112388 

82398 
82488 

82418 
82428 

82438 

82448 

824SI 

8246'1 
824711 
82488 
82498 

82S88 

82Sll 
82S28 

82S38 
92S48 

MSGlA: 	 DEPM 1 NEW STARTING ADDRESS?' 
DEP'B llDH 
DEFB llllH 
ORG 478FH 

J*********TERMINAL PROGRAM********** 

819911 
82888 
82818 
82828 
82838 
1128411 

1121158 

8211611 

1128711 
112888 
82898 
1121811 
82118 
112128 
82138 
821411 
112158 
821611 
821711 
82188 
82198 

82288 

82218 
822211 

12238 

EMTERM: 	 LO 

LD 

LD 

LD 
LD 
LD 
LD 
LD 
LD 
LD 
LD 

LOOP: 	 LD 
INC 
INC 
INC 
DJNZ 

LD 

KOCM: 	 XOR 
LD 

INC 

PUSH 

LD 

EX 
XOR 

·. SBC 

..r;~. JR 

POP 

;.. JR 

PHL: , 	 POP 
',. 

OUT 
IN 

LD 

CALL 

CALL 

LD 

CALL 
Lt> 

CALL 
JR 

MON: 	 CALL 

CALL 

LD 

CALL 
WFMK: 	 CALL 

OR 
JR 

CP 

JR 
CP 

JP 
CP 

A,llC9H 

( 488CH) I A 

(488FH) ,A 

(48128) ,A 
(48138) ,A 
(4835H) ,A 
(48808) ,A 
(411958),A 
(4898H) 1 A 
HL,41A6H 
B,15H 
(HL) ,A 
HL 
HL 
HL 
LOOP 

HL,EMTERM-40FH 

A 
(HL) ,A 

HL 

HL 

DE,EMTERM 

DE,HL 
A 
HL,DE 

Z,PHL 

BL 

KOCM 

BL 

(8E8H),A 
A, (llE9H) 

(HUCR),A 

SRAPU 

SCHTCO 

HL,MSGll 

28A7H 
HL,MSG211 

28A7H 
WFMK 

SCHTCO 

SRAPU 

HL,MSG18 

28A7H 
882BH 
A 
Z,WFMK 

'S' 

Z,STORE 
'R' 
Z,REC
•x• 

7LOAD RET IN 

;STORE RET I 

JIN LII RAM 

;CONTINUE LO 

;MESSAGE BUF 

;CLEAR ACC 
7ZERO BUFFER 

;POINT TO NE 

: SAVE POINTE 

;SEE IF AT E 

;SUBTRACT PO 

;BUFFER FULL 

;RETRIEVE BU 

;KEEP ZEROIN 

JRETRIEVE BU 

1RESET UART 
;READ CONFIG 

;SAVE SWITCH 

;RESET AND P 

; CLEAR SCREE 

;DISPLAY EMT 

;DISPLAY MEN 

;WAIT FOR M9 

;CLEAR SCREE 

;RESET AND P 

1DISPLAY LYN 

;SCAN KEYS 

; WAIT FOR EN 

;IF S, TO ST 

;ROUTINE 
JIF R, TO RE 

;ROUTINE 
;IP X, TO TR 

Program contmues 
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Program contmu«J 
4788 CAE948 82551 
4783 PE54 12561 

JP 
CP 

Z,XMIT 
'T' 

rROUTINE 
rIP T, TO TE 

RMINAL ROUTINE 
4785 CAA549 12571 JP Z,TERM 
4788 PE56 12581 
EW/CHANGE UART 
478A CA4A4A 12591 
ON 

CP 

JP 

1 V1 

Z,VIEW 

rIP V, TO VI 

rCOHPIGURATI 

4780 PB42 12611 CP 1 B1 rIP B, RETUR 
N TO BASIC 
478P CACCl6 12611 JP Z1 86CCH 
4792 Pll8 12621 CP lBH r IP SHIFT UP 

ARROW, RETURN 
4794 28CD 12631 
MENU 

JR Z,MON rTO MONITOR 

4796 CD944B 12641 CALL SERROR rDISPLAY ERR 
OR MESSAGE 
4799 1804 82651 JR WPMK rWAIT POR MO 
NITOR KEY 
479B CD5A48 12661 STORE1 CALL SCHTCO rCLEAR SCREE 
N 
479E 21E840 12671 STOREl: 
SAGE MENU 

LO BL,MSG18 rDISPLAY MES 

47Al CDA728 12688 CALL 28A78 
47A4 CD28H 
47A7 B7 

12698 GCTS s 
12718 

CALL 
OR 

882BH 
A 

rSCAN KEYS 

47A8 28PA 
TRY 

12711 JR Z,GCTS rWAIT POR EN 

47AA PE53 
ORE ROUTINE 

12728 CP 'S' rIP S, TO ST 

47AC 2812 
47AE PE45 
ASE ROUTINE 

12738 
82748 

JR 
CP 

Z,STO 
'E' rIP E, TO ER 

4788 CA6P48 12758 
4783 PE18 82768 

JP 
CP 

Z,ERA 
lBH r IF SHIPT UP 

ARROW, TO 
4785 28AC 12778 JR Z,MON rMONITOR MEN 
u 
4787 PE68 

TO MESSAGE 
12788 CP 688 rIP SHIFT @, 

4789 28E8 82798 
4788 CD9448 82888 
OR MESSAGE 

JR 
CALL 

Z,STORE 
SERROR 

rMENU 
rOISPLAY ERR 

47BE 1814 
ENTRY 

82819 JR GCTS rGET ANOTHER 

47C8 C05A4B 82828 STO: 
N 

CALL SCHTCO ;CLEAR SCREE 

47C3 211143 82838 
PPER START 

LD BL,EMTERM-48FH ;POINT TO BU 

47C6 71 
BYTE 

82848 LD A, (BL) rGET BUFFER 

47C7 PEii 12858 
POR MORE TEXT 

CP 888 r IP 8, READY 

47C9 2833 12868 
47CB C03318 82878 DMB : 
SAGE CHARACTER 

JR 
CALL 

Z,CM 
8833H ;DISPLAY MES 

47CE C02B88 82888 CALL 882BH I SCAN KEYS 
4701 87 82898 OR A 
4702 2888 12981 
ONTINUE 

JR Z,CONl ;NO ENTRY, C 

4704 PB68 
TO MESSAGE 

12918 CP 68B rIP SHIFT @, 

4706 28C3 
4708 PElB 

12928 
82931 

JR 
CP 

Z,STORE 
lBH 

;MENU 
I IP SHIPT UP 

ARROW, TO 
470A 2887 82948 JR Z,MON 1MONITOR MEN 
u 
47DC 23 
XT BOPPER 

82958 COHls 
BYTE 

INC BL ; POINT TO NE 

4700 PS 82968 PUSH AP r SAVE CHA.RAC 
TER 
47DE ES 82978 PUSH BL 1 SAVE POINTE 
R 
47DP lllP47 12981 
BR POLL 

LD DE,EMTERM rSEE IP BUFF 

47E2 EB 
47£3 AP 

82998 
83818 

EX 
XOR 

DE,BL 
A rCLEAR ACC 

47£4 E052 
INTER PROM 

13111 SBC BL,DE 7SUBTRACT PO 

47E6 2819 
ER 

13121 JR Z,BPM 1END OP BUPP 

47E8 El 13138 POP BL r RETRIEVE PO 
lN'rER 

Program continues 

ISYOURM/CRO TOOsma11? 

THEN 

IT 

S-100! 
Wily Ille S-100 (IEEE 6si6 JJ Bus Sranoaio' 

• 	 rr w111 rum your MIClfO into a comoute1 ,.,,,., me 
capaou11y ol a MINI. 

• 	 You aC1C1 as mucll MEMORY as neeoe<J(aC1C1 1 
2 0t mate 64K RAM boatOs) 

• 	 AC1C1 a ooaro ro give y0u as muc11 HARO 0t llOfJ 
f:JY C11SC CAPACITY as yOu neeCl 

• 	 kk1 a lllf}tl oens1ty COLOR-GRAPHICS boa1C1 
and mucn MORE! 

e Tllese boarCls 1usr PLUG INTO your system­
provt<Je<J y0u nave an S-100 ma1nt1ame ano 
an interlace iK1apre1 frc>m (OMll'V rrli i'i1. 

• For TRS-IO Per & Ollle!S 

• 	 F1om S95. mainframes from SJtO. Catalog SJ 
(refunded w1rn Oteler) 

COMPUTER Wif ..-1" 
tNCOllPOllATED 

5620 176'11 StrHt S.W. 
L~ "'9"'"1pton 98036 

(206) 743-4336 

lotmt!rly HUH 

Bayesian 
Investment 
Services 
Send for free catalog 
discussing TRS-80 
programs available for 
evaluating: 

Options & Futures 
Stocks & Bonds 
Convert Ible 
& Other Hedges 
Portfolio Position 
Tax Positions 
Market Timing 

Write or call: 
Bayesian ..-111 

Investment 
Services 
Dept. H3 
757 Santa Rosita 
Solana Beach, CA 92075 
(714) 755-6225 
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First in 
Its Class 

and 
Looking 

for 
Work. 

TRs.80 Model I, II, Ill 

Five multiple regression procedures 
(including stepwise, backward elimination, all 
subset. and ridge), 24 transformations, com­
prehensive data base manager (with search 
and sort), descriptive statistics. hypothesis 
testing (7 tests). time series analysis (7 
models). random variate generation. discrete 
probability distributions, sampling distribu­
tions. nonparametrics (5 tests). and com­
plete documentation. 

Complete J>Kkage with manual - $125 
To order. send payment plus $2.00 shipping 
and handling to: 

Quant 87nema .,..211 

P.O. Box 628 
Charleston, S.C. 29402 

803-571-2825 
S.C. residents add 4% sales tax 

Overseas orders add $7 for shipping 

Other Models 

•LNW DEMl-CASE .•$32.50 
•LNW SHROUD ..... $27.50 
•"80" SHROUD ..... $24.50 

Add $2.50 shipping & handling 
N. Y.S. residents add 7% sates tax 

.-358 

SYRACUSE R&D CENTER 

Box 125, Dewitt, N.Y. 13214 

" Spec:lallzlng In Etectrontc Packaging" 
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Program contmufM1 

47E9 Fl 83848 POP AF ;RETRIEVE CH 
ARACTER 
47EA 7E 8311S8 LO A, (HL) ;GET CHARACT 
ER INTO ACC 
47EB FE88 838611 CP 88H ;IF 8, CONTI 
NUE ENTERING 
47ED 288F 83878 JR Z,CM ;MESSAGE 
47EF 18DA 83888 JR DMB ;DISPLAY CHA 
RACTER 
47Fl El 831198 BFM: POP BL 1RETRIEVE PO 
INTER 
47F2 Fl 83188 POP AF ; RETRIEVE CH 
ARACTER 
47F3 CDSA4B 93119 CALL SCHTCO ;CLEAR SCREE 
N 
47F6 21114E 93128 LO BL,MSG19 ;DISPLAY BUF 
FER FULL 
47F9 CDA728 83139 CALL 28A7B ;MESSAGE 
47FC 18A9 93149 JR STOREl ;TO STORE ME 
SSAGE ROUTINE 
47FE CD2B88 1131S8 CM: CALL 882BH ; SCAN KEYS 
4881 B7 83168 OR A 
4882 28FA 83178 JR Z,CM I IF NO ENTRY 
, CONTINUE 
4884 FE68 831811 CP 60H ;IF SHIFT @, 

TO 
4896 2893 83198 JR Z,STORE ; MESSAGE MEN 
u 
4898 FElB 8328'J CP lBH ;IF SHIFT UP 

ARROW, TO 
488A CA6347 83218 JP Z,MON ;MONITOR MEN 
u 
4880 FE88 83228 CP 88H ;IF BACKSPAC 
E, DELETE LAST 
488F 2882 83238 JR NZ, CFIC 
4811 1880 83248 JR FHL 
4813 FE8D 832S8 CFIC: CP 8DH ;IF ENTER, P 
LACE IN BUFFER 
481S 2886 83268 JR Z,OKFB 
4817 FE28 
R CNTRL CHARS 

83278 CP 288 ;IGNORE OTHE 

4819 3F 83288 CCF 
481A D2FE47 83298 JP NC,CM
4810 77 
N BUFFER 

8338'J OKFB: LO (HL),A ;PUT ENTRY I 

481E 1811 83318 JR KHL : CHECK POS IT 
ION IN BUFF ER 
4828 
TER 

2B 83328 FHL: DEC HL ;ADJUST POIN 

4821 28 83338 DEC BL 
4822 ES 83348 PUSH HL ;SAVE POINTE 
R 
4823 2A2848 833S8 LO BL, (4828H) ;GET CURSOR 
POSITION 
4826 AP 83368 XOR A ;CLEAR ACC 
4827 11883C 
OR AT BEGIN­

83378 LO DE,3CHB 1SEE IF CURS 

482A EDS2 
EEN 

83388 SBC HL,DE ;NING OF SCR 

482C El 83398 POP BL ;RETRIEVE BU 
FFER POINTER 
4820 2891 83488 JR Z,STO ;IF AT BEGIN 
NING, CONTINUE 
482F 3E88 
ACE INTO ACC 

83418 LO A,88H ;LOAD BACKSP 

4831 CD3388 
CHARACTER 

83428 KHL: CALL 8833B ; DISPLAY ACC 

4834 23 
POINTER 

83438 INC HL ; INC BUFFER 

483S 3688 
BYTE 

83448 LO (HLl ,88B ;ZERO BUFFER 

4837 
TER 

FS 83458 PUSH AP ;SAVE CHARAC 

4838 ES 83468 PUSH HL ;SAVE POINTE 
R 
4839 118F47 
ND OF 

83478 LO DE,EMTERM ;SEE IF AT E 

483C EB 
4830 AP 
483E EDS2 
INTER FROM 

83488 
83498 
83588 

END 

EX 
XOR 
SBC 

DE,BL 
A 
HL,DE 

;BUFFER 
; CLEAR ACC 
;SUBTRACT PO 

4848 28AF 
4842 El 
INTER 

83518 
83528 

JR 
POP 

Z,BFM 
BL 

;OF BUFFER 
;RETRIEVE PO 

Program continues 



PROFESSIONAL 


INCOME TAX SYSTEM 

FOR TRS-80* MODEL I, II or Ill 


For four successive years! 

Our system, running on the magnificent line of TRS·80 computers, has 
prepared thousands of lightning-fast, error-free tax returns a day in 
accounting offices nationwide. 

Now we introduce! 

SYSTEM THREE! 

SYSTEM THREE is an improved, still more interactive version - Totals W·2's and 
computes FICA overpayment - Includes "QWIKTAX," a fast tax calculator for tax 
planning - Has automated Client Billing - More! 

And, as always­

1. 	Full interactive user contro l, in tax-form language only, li ne-by-line. 

2. 	Screen display of full 1040 and all schedu les, prior to printout. 

3. 	All formats IRS and State approved. 

4. 	Schedule amounts automat ically entered on Form 1040. 

5. 	Your Preparer's Information au tomat ically printed at bottom of Page 2, Form 1040. 

6. 	 Bu ilt-in Validation Check tests ent ire system, hardware and software. 

7. 	Special printer adjustment rout ines: Margin Offset , Text Posit ion, etc. 

8. 	Fi ll s in pre-printed forms (we supply) or use overlays. Your choice. 

9. 	AUTOMATICALLY COMPUTES: Tax - Earned Income Credit - Maximum/Minimum Tax - Least Tax 
Method - All Percentage of Income limitations - All Fixed limitations. 

DOES INCOME AVERAGING IN EIGHT SECONDS! 

10. Full support through the tax season. no charge. 

11 . Inexpensive yearly updates in accordance with tax-law changes. 

SYSTEM THREE comes in four modules. You select the ones you need. There is no 
system like it, for any computer, and the cost is literally nothing. In one season , our users 
have paid, out of savings, for the software and the computer. 

35-page Descriptive Manual · $7 .50 
(Refundable on order) 


MINIMUM SYSTEM REQUIRED: Model I, 48K, 1 Disk Drive 


CONTRACT SERVICES ASSOCIATES .. ,o 
706 SOUTH EUCLID • ANAHEIM, CA 92802 • TELEPHONE: (714) 635·4055 

" TRS·BO i s a t• ll~emar~ ot Tanoy Corp 

..- See Li si ol Advertisers on page 386 	 80 Mlcrocomputing, October 1981 • 185 



TRS-80"'• Models 1 & 3 
SORWARE 

SYSTEM DIAGNOSTIC. ..... $99.95 
Tests ~ery component ol your TRS-60 

lor proper opera11on: ROM. RAM. Video 

01~lay , Keyboard. Line Pnnter. Ca.ssene 

Recorder. Disk Drives. RS-232 ln1erlace. 

Continuous or monitored operatlOn. 


SMART TERMINAL. ........ $69.95 

The 1ntelligen1 telecommunicatlOn pro­

~m t~! enables your TRS.a<> to be 

used u a t~sl\Anng terminal. Autom.tic 

trAMmiuion 10 and from anocher com· 

puter. Control key\. b reilk key. lower 

case. cassene and d isk files comp.itible 

wnh both Elect11c Pencil ' and Scnps11 

progrilmS. 

MONITOR 13 .. .. ........ $39.95 

Disassembler. memory display, mo,e. 

search. venly. modity. read ;ind write 

machine language cassenes.ob ject code 

relocil tor. hexadecimal arithmetoc. 

symbolic d isassembly output 


MONITOR 14 ............. $-49.95 

5-me as Monitor ll but.sdd1 disk hie and ...-c­

tor 1npuVoutpu1. RS-232 commun1c.ol100S 


PENCIL PATCH ........... $19.95 

Files the EIKtric l'~dl · Model 1 ver­

sion so that 11 runs on the Model 3. (You 

must already own the Model 1 vers1<rn.) 

GRAP'H PRINT .... . ....... $19.95 

Creates formatted p11nt-ou1 on t he 

Epton MX-M printer Enhanced i;:1nt 

modes print quality text surrounded by 

graphrc border. Edrt ing. drsk save/ reload. 

text entry, error testing. 


~d S.A.S.E. IOI' FREE C•t•log. 

HOWE SOFTWARE 
14 Lexington Road. New City. NY 10956 

·TRS-&O is a reg1s1ered l•• d•mark ol 1hc 
R.idro Sh.tck d1v1s1on ot Tandy Corp .,. 103 

NEW PROGRAMS 

FOR THE TRS-80 


1ncoPROP 

Income Property Analysis 

for the TRS·80 
INCOPROP: Bllseo \JPOl"I ~ 1 anda10•:••d m~thods 
0 1 IJ•ocerly dNivs1s u se d th1ougho u t lhe i eal 
esl1lt 1ndustrv G~ne ra l e s a J o~e reoo11 con1a1n 
mg an annual prope, ty ooe1a11no 51a1emtnl and a 
comcxehen 51-., 10 yf!.t ' ca sn t10 "" anal<w 5•S Co n 
1a1n 5 IRS ta • t<ib le 10 pro1~c 1 .. ti er Id • inco mt:> 
' IfPlrn a no 1n..,esto r s I R A 

• Ma l\C•es ~d·lle•ent ~1"00'o• •••<l'" Dl e •l *'V'l
• ·~ .no..s UQ 10) IGl "S & J d1ll .. •9 .,I I;~ 10 . "'l '\ 
• '"''ON., n tetAC l•'<'e l()fl'T\,ll ~wt•IS $.t"''"'"'h Af\il.,'S•'S 
• 0 19 11. f+t~s c •e.a1eo to r ~1manrn1 -s1 011g t.:- n • 0..1.1 

~ ·ri •mum s ys 1em •9Qi,11re-menh ~ PAt.4 t O•••• ar.o 
or+n•e1 $o1c;J ... . u'I ' "lo1m11•..e r e DitQf! " '"" ' m.ltn!Uo l 0 Wt"I 
1no oasoc a spech o • '"r om.e proce11~ ' "'• e 1 1m o>n t ·' VI 
<J•I• * O' "Shet!IS 
M OO • I I A Ill 	 un , .. , .,,.. ,,e to• (',f) ~ 'I • ' ~It·/ 


10 J s• 

o n 8 n.c1 • O••• f' lh 
\l~•<>• Jri i.1•.il IMl e '" i..•8 .ti <,!C 
•...,nrw·~ lJfi ""°' ( PM 

~! 
MA.INDEX: An easy to-u'e o roqr.;m 10 air' .,. c u 1n 
1~ 1noe11n~ o t your t11es on 01, 1. ( 41n r lino 1na1 
o•ogram you wro1e l as • mo n th '> Put f0U ' co rnt.Put er 
lO ~Of'' Find a ny PH>Qram Of O• I• h ie •n your sys 
t ern 1n seconds 

• • '4a n 11'\C)e • ol •~ "°"' 0 1'°19 1 d ' ' ' <1or.c101 es 
• 	 A IP"IO.llt•• " " o t t1ie1 ano ~ ..e, '°" n itm es ~' '"' 

uteo o.ie s "' 'II'• " t r<1c • s 1no ll1f ~s.c 1 1rit +O'"'!l 
• !>Ol is ~ 1le 5 o., """1« d •t• 1 1'\0 Cl 19'QOI f \ 
• F ... o e M:11011ori s can 04 \ea•c~ to- ~ , , ..0 1os 

• P 1+n 1s O•Slti. i..oe•s ... 11~ (J•\J n•mc •"0 "'' "•rn'" ~ 
• Us.et • •I 1hft ach anc .a e nd t• Pf"me 1, , ,. , , toie IT' !l " •Ov 

t1 11o n C.M>iil:ll'l l• U o f Ap°"'t al •rot t "'t £W00 S 8" 

M4tQi..o11e1 l t!',t!'I It • 81'1. t O•t• !J•••" l "•I tH \ '1{)0t,• 8Q <.l<l 


C il~St>ll • l o • t!'as , 1•.tn "i'tt• IOth S• S10 ~
:z ···.,.;:·:-c..-. . ..::.;_~·=:•::::::-· (­

Df~T (Ill. ~ IOX M1. NO VATO, CA .-1 
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Pt0 9 ' ''" coMinu~O 

4843 Fl 
ARACTER 

113531 POP AF 1RETRIEVE CH 

4844 l8B8 
TERI NG 

113S41 JR CM ;CONTINUE EN 

4846 CDSA4B 113SS8 TRA : CALL SCHTCO 1CLEAR SCREE 
N 
4849 
FFER 

2111143 
START 

83S611 LO HL, EMTEM-411FH 1POINT TO BU 

484C 
BYTE 

7E 113S78 CTT: LO A, (llL) 1GET BUFFER 

4840 P'EH 
NISH ED 

ll3S81 CP 11188 I IF ZERO, FI 

484P' 281S 83S911 JR Z,RUART
48Sl CD33 H 
FER BYTE 

136118 CALL 1833H 1DISPLA.Y BUF 

48S4 
FFER 

COAD4B 
BYTE 

83618 CALL STTC 1TRANSKIT BU 

48S7 
llO 

C01E4E 13621 CALL STRMC 1WAIT FOR EC 

48SA 23 13638 INC HL I INC POINTER 

48SB 
R 

ES 13648 PUSH HL 1SAVE POINTE 

48SC ll11F47 
NO OF BUFFER 

136Sll LO DB,EMTERM 1SEE IF AT E 

48SF EB 
4861 AP 
4861 EOS2 
INTER FROM 

836611 
136711 
13681 

END 

EX 
XOR 
SBC 

OE,HL 

" HL,DE 
1CLEAR ACC 
1SUBTRACT PO 

4863 
4864 

El 
20E6 

93699 
9371111 

POP 
JR 

llL 
NZ,CTT 

10f BUFFER 
1IP NOTATE 

NO, CONTINUE 
4866 C09B4B 93718 RUART: CALL SRAPU 1RESET AND P 
ROGRAH UART 
4869 COSA4B 83721 CALL SCHTCO 1CLEAR SCREE 
N 
486C C3B2 49 B37Je JP TTU I BAClt TO TER 
MIHAL MOOE 
4861' 21 111143 13749 ERA1 LO BL, EMTERM-UFB 1POINT TO BU 
FFER START 
4872 36"9 937 SI ltEB: LO (HL) , HH 1ZERD BUFFER 

BYTE 
4874 23 03760 INC HL 1INC POINTER 

487S ES 937711 PUSH HL ;SEE IF ALL 
THRU BUFFER 
4876 ll9F47 03788 LO OE,EMTERM
4879 EB 1!37911 EX OE,HL
487A AF 
487B EOS2 
INTER FROM 

03808 
113818 

XOR 
SBC 

A 
HL,OE 

: CLEAR ACC 
1SUBTRACT PO 

4870 
ER 

El 83821 POP HL 1END OF BUFF 

487E 211f 2 
G BUFFER 

03 8311 JR NZ,ltEB 1ltEEP ZEROIN 

4888 C39B47 
UT I NE 

1138411 JP STORE 1TO STORE RO 

4883 COSA4B 1138Sll REC: CALL SCHTCO ; CLEAR SCREE 
N 
4886 C02BSI 
4889 B7 
488A 281!7 
, REC CHAR? 

038611 
113878 
13889 

WFAS: CALL 
OR 
JR 

Bil2BH 
A 
Z,CSTRC 

1SCAN KEY S 

1I F NO ENTRY 

488C FElB 
ARROW, TO 

113898 CP lBH 1IF SHIFT UP 

488E 21113 13908 JR NZ,CSTRC :MONITOR HEN u 
48911 C363 47 11391B JP MON 
4893 C00440 
HARACTER 

113921 CSTRC1 CALL STRBC 1GBT BASIC C 

4896 FE4l 
REE A' S 

113931 CP 'A' 1WAIT FOR TH 

48 98 2SEC 039411 JR NZ,WFAS ;IN SEQUENCE 

489A C00 440 
4890 FE4l 
489F 28ES 

039SI 
03968 
83978 

CALL 
CP 
JR 

STRBC 
'A' 
NZ,WPAS

48Al COD44D 83988 
48A4 FE4l 93999 
48A6 21DE 84819 
48A8 21BC4D B4Bll 
EPTIDN MESSAGE 

CALL 
CP 
JR 
LO 

STRBC 
'A' 
NZ,WPAS 
HL,KSG17 1DISPLAY REC 

48AB CDA728 14129 CALL 28A7H 
48AE 21E942 840 311 LO HL,42E91l 1POINT TO ST 

Progr1m conhnu~s 



I 

Program contmuect 

ART OF BASIC 
48Bl CDD44D 84848 
HARACTER 
48B4 FEH 84858 
RST OF THREE 
48B6 2122 14161 
OUENCE 
48B8 77 14171 
CHARACTER 
48B9 23 14181 
XT BUFFER BYTE 
48BA co2c92 14898 
ISK 
48BD CDD44D 84118 
ER 
48C8 FE81 84118 
COND ZERO 
48C2 2816 84128 

48C4 77 84138 
CHARACTER 
48C5 23 84140 
XT BOPPER BYTE 
48C6 CDD44D 84150 
HARACTER 
48C9 FEH 84160 
IRD ZERO 
48CB 281!JD 84178 

48CD 77 84180 
CHARACTER 
48CE 23 84198 

48CP 70 842SS 
SIC ENDING 
4800 32F948 84218 
4803 7C 04228 
4804 32FA48 84238 
4807 C36347 04240 
ITOR MENU 
48DA 77 84258 
HARACTER 
48DB 23 84260 

48DC CD2B81!J 84278 
48DF B7 84280 
48E0 28CF 04298 
, CONTINUE 
48E2 PElB 94389 

ARROW, TO 
48E4 CA6347 94319 
u 
48£7 l8C8 84329 
CEIVING PROG 
48E9 CD5A4B 84339 
N 
48EC 216740 94340 
NSHIT MENU 
48EF CDA728 84358 
48F2 CD2B81!J 84368 
48F5 B7 84378 
48F6 28FA 84380 
TRY 
48F8 FE4C 84399 
AD CASSETTE 
48FA 288E 84488 
48PC PE54 04418 
ANSHIT ROUTINE 
48FE 2863 84428 
4988 FElB 04438 

ARROW, TO 
4982 CA6347 84448 
u 
4985 CD944B 04458 
OR MESSAGE 
4988 l8E8 04469 
TRY 
498A 218C40 04479 
SETTE MESSAGE 
4980 CDA728 94489 
4918 CD2B88 94490 
4913 B7 1!4500 
4914 28FA 84511! 

CRP : 

CFMS: 

XHIT: 

WFTLE: 

LOAD: 


WFLK: 


CALL 

CP 

JR 

LO 

INC 

CALL 

CALL 

CP 

JR 

LO 

INC 

CALL 

CP 

JR 

LO 

INC 

LO 

LO 
LO 
LO 
JP 

LO 

INC 

CALL 
OR 
JR 

CP 

JP 

JR 

CALL 

LO 

CALL 
CALL 
OR 
JR 

CP 

JR 
CP 

JR 
CP 

JP 

CALL 

JR 

LO 

CALL 
CALL 
OR 
JR 

STRBC 

SSH 

NZ,CFMS 

(HL) ,A 

HL 

22CH 

STRBC 

SSH 

NZ,CFMS 

(HL),A 

HL 

STRBC 

HH 

NZ,CFMS 

(HL) ,A 

HL 

A,L 

(48F9H),A 
A,H 
(40FAH) ,A 
MON 

(HL) ,A 

HL 

002BH 
A 
Z,CRP 

lBH 

Z,MON 

CRP 

SCHTCO 

HL,MSG12 

28A7H 
H2BH 
A 
Z,WFTLE 

'L' 
Z,LOAD 
'T' 

z,TRANS 
lBH 

Z,MON 

SERROR 

WFTLE 

HL,MSG13 

28A7H 
002BH 
A 
Z,WFLK 

;GET BASIC C 

;LOOK FOR FI 

;ZEROS IN SE 

;SAVE BASIC 

I POINT TO NE 

; BLINK ASTER 

;GET CHARACT 

;LOOK FOR SE 

;IN SEQUENCE 

;SAVE BASIC 

;POINT TO NE 

;GET BASIC C 

;LOOK FOR TH 

; IN SEQUENCE 

;SAVE BASIC 

; INC POINTER 

;SAVE NEW BA 

;ADDRESS 

;BACK TO MON 

;PUT BASIC C 

;INTO BUFFER 

;SCAN KEYS 

;IF NO ENTRY 

;IF SHIFT UP 

; MON ITOR MEN 

;CONTINUE RE 

;CLEAR SCREE 

;DI SPLAY TRA 

;SCAN KEYS 

;WAIT FOR EN 

I IF L, TO LO 

;ROUTINE 
;IF T, TO TR 

; IF SHIFT UP 

;MONITOR MEN 

;DISPLAY ERR 

;WAIT FOR EN 

;DISPLAY CAS 

;SCAN KEYS 

;WAIT FOR EN 
Program contmues 

·-·-SS DISCOUNT PRICES SS·-·~! SCOTCH DISKETTES
I Soft Sector · Shigle Denelty · 5 'lo Inch 

~t~'orro8''" lllan the lncluatry a-~95 
Storage bOx of 10 $28.95 
3M Disk Drive Cleaning Kil (5% Inch) $22.95 
Shipping & Insurance for Heh bOx/klt $1 .00 
TR5-80 SOFTWARE 

I.cl with TRSDOS I NEWDOS + 
K and - dlek drive un1eu noted. 

prlcea lncludee ahlpplng I lnaurance. 
Direc:to<y Llbnlrtan with d iskette order S9.oo· 
Reads cflreclories o f up to 99 diskettes. Main· 
fains a masler llbtary of names a.nd free grans. 
Fasl sons. Supporls printer. Re<fs 48K. 
Typing TNcherwllh diskette order $4.oo· 
Teaches looch typing. Leite<. word. and para· 
graph exercises. Monitors typing speed. 
Math Ortlla wllh diskette order S2.oo· 
Prlnls personalized practice worksheets for 5 
types of math problems. Ages S-9. Req's MX80. 
Game Pacll 11 wllh d iskette order $2.oo· 
Exciting arcade games · Duel, Race & Maze 
All four programa wllh diskette orde< $14.00" 
•withoul diskette order . add $5.00 for 1 or more 
EPSON MX80 PRINTER 
llO chars/MC · 11119 mah1x · letter quality 
Epson pnwlclet llCklay waminty for Ml(IJO 
· ~egular l ractor model wlTRS80 cable $519.00 
· Frlctlon/Traclor model wlTRS80 cable $619.00 
· Shipping & Insurance $10.00 
· Friction Feed Adaptor (Incl. shipping) $54.95 
PAPER & LABELS 
Special propoul quality paper . pin led 
Pin wNte 20 lb. bond with watennarll 
· Box of 2300 sheers . 9 V. x 11 inch $37.00 
· Shipping & Insurance for each bOx S9.00 
p......,.. Senslllft Label• 
. Box of 5000 labels . 3 V2 x 'Y, , Inch $19.00 
. Shipping & Insurance for each bOx $4.00 
SUPER SPECIAL PACKAGE 
Everything In this advertisement! 
Disketles (1 bOx). cleaning kit , MX80 (w/cable­
add S 100 for MX80FT), a ll software. paper & 
labels (1 bOx ea1. 1ncludes shi pping. $&49.00 

:S • Visa and Mastercard accepl ed. 
Michigan residenls add sales tax. 

THE COMPUTER ANSWER .-m 
P.O. Box 573 T 


Birmingham, Mlchlgain 48009 

l.e (313) 642·4338 (Order Phone• 24 hours/day) -• 

EDU·WAAE EAST ~ 
P.O. llox 331 w 

M1yn8rd, MA. 01754 
817·511-1141,,...n 

MATH·PAK·1: MATH·PAK·2: MATH·PAK-3 
1nter8Ctl99 c1r11t proenime .._.rou enter 111e - ­
digit by digit, )uat ,•• ,..... encl pencil. Wltll ­
Mlec1ed dllflculty ........ ~. rMuclftt, ...... 

llcatlon, polntlntl off, _..,., ..-. encl - · Ueed 
by achoola •-·---· 0.W llATH·l"AK·1 for In.. 
gen, MATH·l"AK·2 for lrectlon1, llATH·l'AK-a tor 
declmela. (L2·1el() l1US N . 

H·O..A·K·S 
Low coet, alngle entry - 1tl11g ayatem for the home 
or office. With M - Mllgned eccount codee, auto 
audll trtill, ...rch with totele, S2 or 41k, 1 lo 4 clrhH, 
credit and debit aummerte1 with 3 optiofta, Uf1 lo l200 
entrtee. 124.Hlcaaaette 121.115/dlec 

INVENTORY+ 
Why Miiie !Of juat en l"""tory llellng? Get a9lftll 
N90f19 with 2 optl-. _.,., total llatlnp with IMJI· 
c:lleH del•a end emounte, totel coets, 11..... aold, pn> 
ftl/loae end ,,_._UH 11 • 1tend alone ayat- with 
dlllly updet... delete, change, Incl Ille paclllng 
routlnn. (32K • 1 dlec minimum) 124.Hl-tta 
121.15/cllac:. 

CASH REGISTER 80 
UH your TRl-IO 11 a point of ule tenlllnal with 
autometlc ln..itory loolillfl, pftclng, update, and -. 
Print ..... 1llpe with - Mfuelecl tormeta, and of 
dlly ,.,.or1• with aN c111h, cMtve· and c:Mc11 MIN by 
H~. CRIO rwqulrae INVENTORY+, 41k. and 
1 dlec minimum (2 clrhH ,__nded). 

124.lllc9...... 121.lllkllec. 

Me11 ,..ldenta Ind 1% tax. VISA, M.C., ANO PffONE 
ORDERS ACCEPTED. OHier lnqulflel lnrltM. 0-· 
..., onlera edd 12.00 IOf elr lhlpment. TRl-IO la e 
tradematl< of Tandy Corp. 
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Program contmued 
TRY 
4916 FE4C 114529 CP 'L' ;IF L, TO LOFJIEE AD ROUTINE 
4918 281lA ll4531l JR Z,LT 
491A FElB 94540 CP lBH ;IF SHIFT UP48-Page ARROW, TO 
491C CA6347 94550 JP Z,MON ;MONITOR HEN 
uCatalog 491F CD944B ll4561J CALL SERROR ;DISPLAY ERR 
OR MESSAGE 
4922 l8EC 114570 JR WFLK ;WAIT FOR EN 
TRYA new. free 48-page catalog is free 4924 CD931l2 04580 LT: CALL 293H ; TURN Oll CASfrom Creative Computing and Periph­ SETTEerals Plus. To help buyers make intelli ­
4927 ll61l4 04590 LO B,04H ;IGNORE FIRSgent purchasing decisions. the product 
T FOUR BYTESdescriptions are exceptionally compre­ 4929 CD351l2 94600 GTH: CALL 235H ;GET TAPE CHhensive and include screen photos in the ARACTERsoftware section. 492C lllFB 04610 DJNZ GTH ;COMPLETE LOThe catalog describes 20 books on pro­ OPgramming, games. and educational appli· 492E 21E942 04620 LO HL,42E9H ;POINT TO STcations; 160 software packages for ART OF BASIC

Apple. Atari, TRS-60, PET, CP/M, Tl, Sor­ 4931 CD2Bllll 04630 GNC: CALL 002BH ;SCAN KEYScerer and Sol computers; 3 magazines 4934 B7 ll4641l OR A(Creative Computing , Microsystems . and 4935 281lA 04650 JR Z,CON ; IF NO EN'l'RY
SYNC); 5 graphics and music peripherals; , CONTINUE 
an LP record; board game: 8 T-shirts and 4937 FElB 04660 CP lBH ; IF SHIFT UP 
an eclectic assortment of other products ARROW, TO 
for the personal computer user. 4939 21lll6 114670 JR NZ,CON ;MONITOR MENTo get your free copy, simply drop a u 
card or note to the address below. 493B CDF81ll 04680 CALL lFBH ;TURN OFF CA 

SSETTE 
493E C36347 04690 JP MON ; TO ~ION I TOR 
MENU 
4941 CDA74B 04700 CON: CALL STGC ; GET 'l'APE CHGPaatlva computlnf1 
ARACTER 
4944 A7 04710 ANDAttn: Becky ..-512 A ;lST 0 IN SE 
QUENCE?39 East Hanover Avenue 


Morris Plains, NJ 07960 
 4945 211EA 04720 JR NZ,GNC ;GET NEXT CH 
ARACTER 
4947 CD2Cll2 84739 CALL 22CH ; ZERO, BLINK 

ASTERISK 
494A CDA74B 04740 CALL STGC ;GET TAPE CH
ARACTER 
4940 A7 047511 AND A ; 2NO 0 IN SE- 80 OUENCE? 

494E 21lEl 04760 JR NZ,GNC 
 ;GET NEXT CH
ARACTER 
4959 CDA74B 04770 CALL STGC ;GET TAPE CHSPACE 
ARACTER 

4953 A7 04780 AND A ;3RD ll IN SE 

QUENCE? 

4954 28DB 04790 JR NZ,GNC ;GET NEXT CH

ARACTER 

4956 70 04800 LO A,L ;SAVE NEW EN 

DING ADDRESS 

4957 32P941l 04819 LO (40F9H),A

495A 7C 04820 LO A,H

495B 32PA41l 04830 LO ( 41lFAH) ,A

495E CDF81ll 04840 CALL 1F8H 
 ;TURN OFF CA
SSETTE 
4961 1886 04850 JR XMIT ;TO TRANSMIT
MINI MENU 

4963 21AB4D 04860 TRANS: LO HL,MSG14 ;DISPLAY TRA
NSMIT MESSAGE 
4966 CDA728 04879 CALL 28A7H 
4969 21E942 04880 LO HL,42E9H ; POINT TO STSTARSHIP SIMULATOR 
ART OF BASIC

and 496C 8683 04890 LO B,03H ;SEND THREE
A'S FOR SYNCCOMBAT GAME 
496E 3E41 04999 KSA: LO A, 'A'Real-t ime action graphics place you at starship con­ 4979 CDAD4B 04919 CALL STTC ;TRANSMIT CHtrols, displaying continuous 30 motion thru stars! ARACTER 

Screen and Instruments updated 30 times each 4973 1"F9 94920 DJNZ KSA ;COMPLETE LOseconed ! OP 
Accurate celestial navigation thru galaxy with both 4975 CD2Bll8 94939 CFMR: CALL 092BH ;SCAN KEYSXYZ and Spherical Coordinates! 4978 B7 94949 OR A 
Ultimately realistic, this search and destroy simula­ 4979 2895 94950 JR Z,TRCH ;NO ENTRY, Ttion begins where ordinary games end! RANSMIT CHAR 
TRS-80MODEL1 LEVEL II 16K 497B FElB ll4961l CP lBH ;IF SHIFT UP

ARROW, TO 

445 E. 800 N. Spanish Fork, UT 84660 

BOSEN ELECTRONICS 

4970 C36347 94970 JP MON ; MONITOR MEN(801 ) 798-9553 u
$24.95 .-416 4989 7E 04989 TRCH: LO A, (HL) ;GET BASIC CMasterCard. VISA. Check. Money Order. C.0 .0. 

Program continues 
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The Captain 80 Book of 

BASIC 

• Over a dozen famous 

adventures, listed in large easy to read type, 


ready to be keyed in. Adventures by Boner, 

Kepner, Powers, Micklus, Forsythe, Greg 


Hassett and others. 


• Includes Temple of the Sun, Dog Star, 
Lost Ship, Spider Mountain, Lost Dutch­
rr.an's Gold, Thunder Road, Sorcerer's 
Castle, Deadly Dungeon, Atlantean 
Oddysey and others. These adventures 
would cost over $200 is purchased 
individually! 
• Includes a unique Adventure 
Generator program - not available 
anywhere. YES, this program will 
ac tually write another BASIC 
adventure program, which you 
may then run. Not even the author 
of the generator program knows the out ­
come! This program alone is worth the price of 
the entire book! 
• Includes chapters on what an adventure is, how to 

play adventures, how to write adventures, how to sell 

your adventure, ten adventure program ideas, and 

more! 

• Study the techniques and methods used by the 

masters of adventure program writing. All adventure 

programs listed in this book are in their original form 
 Pre-Publication 
and in full length. Although specifically written for 

the TRS-80 Model I and Ill , these programs are 
 SPECIAL $14.95 adaptable to other computers using Microsoft's 

BASIC. r--------------­• Available at your dealer approximately Send To: 80-U.S. Journal ..-33 


November 15th, 1981. The suggested retail price I 3838 South Warner Street 

of this book is $19.95. Tacoma, Washington 98409 

• The .BASIC Adve!"tu~e Book was compiled 	I Please reserve __ Copy (Copies) of the Basic Adventure 
an~ edited by Bob L1~d1I, of Th~ Programme~s I Book at the pre-publication price of only $14.95. Payment must 

G uild. It measures 8 Yi by 11 inches and will be d . h h. d Off d · th u ·t d St t 

contain approximately 250 pages. 	 enc1ose wit t 1s or e r. er goo in e ni e a es 
• To reserve your copy of this unique book, 	I only. 
order NOW for only $14.95 and save. This I Name______________________ 

special pre-publication offer is good only with 

pa i d o r d e rs u n t i I N o v 1 s t , I 9 8 I . I Address 

• 	 ORDER YOURS TODAY! 
 I CitY------~tate. ____._Zip --------- ­

1 Visa/ MC ------------------- ­

Dealer discounts available please inquire 1 Exp. Date Signature ------------- ­
(206) 475-2219 Phone o rders accepted for Visa/ MC o nly. 

• 	 ORDER• 8M 
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1mallln-
-1,_t you can llaWI the 
~ .net accur9CYof the computer In 
your Joi> coetlng. We llaWI de¥9loped pro. 
arwna to run on the Radio Sllacll TRS«> 
Model II Computer which produce the follow· 
Ing '9l)Ottl: 

•Complete Job Coat Report• 
•Job Scheduling 
e WOflc In ProceN Report 
•On-line Job Status Inquiry 
•Operation Productivity Report 
e MatartaJ Uuge Sumnwy 
• Employw Charge Out SulTllTlllY 

The program prompts the operator through 
...ry step In plain and almple Engllah. Only a 
•- houra of lnatructton and preparation are 
needed to begin uM. 11·1 Ideal for the amall 
company with 5 to 50 employMI. 

The since 11 '495.00 for the program and 
complete ln1tructlon1. A Ml of Mmple reports 
are 11Vallable for SUl.95 which la applicable 
toward purchaM. 

Suite 208 ~M-65411 
2957 N. Dekalb Drive 
Doraville, GA 30340 

or 
P.O. Box 85M Mecon, GA 31208 

!112-745-5822 

• Absolutely the only NO-HANG DOS 
• Absolutely the fastest copy - will not 

create partial copies on full d iskette 
• Single or double denaity independence ­

order either 
• Device routing, retains date after 

non power up reboot 
• The only alphabetized directory with 

DATED files 
• Editor/Aaaembler with capebilityofdirec­

tory, kil~ copy and source code recovery 
after reboot 

• Multi/Undefeatable auto command 
• Individualized s tepping 1peed1 for differ· 

ent drive1 
• CONTINUE a baaic program afterreboot 
• High apeed multidimen1ion SORT built 

into SUPERBASIC• 
• Erase/Zero arrays with one command -

No more Redim errors 
• Fastest deapacer for Buie programs ­

in ram. no special file needed 
• Global editor and 1trin11 packer for Buie 

programs 
• Chain buic programs, keeping current 

variable values 
• Enhanced list commands - multi lines 

listed 
• Keyword crosa reference and direct entry 

of graphics 
VERNON B. HESTER .-415 

42403 Old Bridge Rd e Canton, MI 48~88 
(313) 397-3126 

~ Pleue incluck SI.~ ohip./ hond. S.nd JIOW' l!!!!:iilP!iiii 1ddrtu ind check or M.O. Mich. ~ 
·-~-.... ,..a1dent.a pi.... include 

·~ •Ill•• ta.L 
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HARACTER 
4981 FEH 1149911 CP lllH JlST II IN SE 
QUENCE? 
4983 2111A 1151188 JR NZ,CSTTC 1IF NO 8, TR 
ANSMIT CHAR 
4985 CDAD4B 11511111 CALL STTC ;TRANSMIT ZE 
RO 
4988 23 115121 INC HL ;INC POINTER 
4989 7E 115131 LD A, (HL) ;GET NEXT BA 
SIC CHARACTER 
498A FEH 1151411 CP HH ; 2ND II IN SE 
QUENCB? 
498C 21111 115151 JR NZ,CSTTC 1IF NO II, TR 
ANSMIT CHAR 
498E CDAD4B 1151611 CALL STTC ;TRANSMIT SE 
COND ZERO IN 
4991 23 1151178 INC HL 1SEQUENCE ' 
IMC POINTER 
4992 7E 8511811 LO A, (HL) ;GET NEXT BA 
SIC CHARACTER 
4993 FEH 115198 CP HH 1LOOK FOR TH 
IRD ZERO IN 
4995 21188 1151118 JR NZ,CSTTC ;SEQUENCE, T 
RANS CHAR 
4997 CDAD4B 1151111 CALL STTC ;TRANSMIT TH 
IRD ZERO IN 
499A C3E948 115128 JP XMIT ;SEQUENCE ' 
TO MINI MENU 
499D 118 15131 NOP 
499E 118 151411 NOP 
499F CDAD4B 85151 CSTTCi CALL STTC ; TRANSMIT CH 
AR ROUTINE 
49A2 23 1151611 INC HL 1INC POINTER 

49A3 18Dll 115178 JR CFMR ;CHECK FOR M 
ONITOR RETURN 
49A5 CD5A4B 115188 TERM I CALL SCHTCO ;CLEAR SCREE 
N 
49A8 AP 951911 XOR A ; CLEAR ACC 
49A9 32Dl4D 11521111 LO (ERROR),A ;ZERO ERROR, 

PRINT, CONTRL 
49AC 32D24D 1152111 LD (PRINT),A 1RAM LOCATIO 
NS 
49AF 320340 115221 LD (CONTRL),A
4982 CD28118 1152311 TTU: CALL H2BH ;SCAN KEYS 
49B5 87 952411' OR A 
4986 284A 852511 JR Z,RFU 1CHECK FOR R 
ECEIVED CHAR 
49B8 FElA 852611 CP lAH 1CHECK FOR C 
ONTROL CHAR 
49BA 21111E 1152711 JR NZ,CFSAT 1IF NONE, CB 
ECK FOR SHIFT@ 
49BC 3EFF 115288 LD A,llFFH 1LOAD CONTRL 

WITH llFFH TO 
498E 32D34D 1152911 LD (CONTRL) ,A 1NOTE CONTRO 
L CHAR 
49Cl CD28118 1153118 WFCC i CALL H2BH 1SCAN KEYS 
49C4 B7 1153111 OR A 
49C5 28FA 85328 JR Z,WFCC ;WAIT FOR EN 
TRY 
49C7 C3FF49 
ARACTER 

953311 JP NCD 1TRANSMIT CR 

49CA F5 1153411 CFSAT1 PUSH AP 1SAVE CHAR 
49CB FE611 
SWITCH ERROR 

1153511 CP 611H 1IF SHIFT@, 

49CD 2118A 1153611 JR NZ,CFSLA 1DISPLAY STA 
TUS , OTHER­
49CF 3AD14D 115378 LD A, (ERROR) 1WISE CHECK 
FOR SHIFT<­
49D2 2F 153811 CPL 
49D3 32Dl4D 85398 LD (ERROR),A
49D6 Fl 11541111 POP AF 1RETRIEVE CH 
ARACTER 
49D7 1829 
ECEIVED CHAR 

854111 JR RFU 1CHECK FOR R 

49D9 FE18 
HIFT<­

854211 CFSLAi CP l8H 1CHECK FOR S 

49DB 2HA 115431 JR NZ,GAB 1IF NOT, GET 
CHAR BACK 

ODD 3AD24D 
T STATUS 

115441 LD A, (PRINT) JCHANGE PRIN 
49EI 2F 115458 CPL 



Program contmued 

49El 32D24D 
HB4 Fl 
ARACTER 

05460 
85478 

LO 
POP 

(PRINT) ,A 
AF ;RETRIEVE CH 

49E5 181B 
ECEIVED CHAR 

05488 JR RFU ;CHECK FOR R 

49E7 Fl 
ARACTER 

85490 GAB: POP AF ;RETRIEVE CH 

49E8 FElB 
ARROW, TO 

e5500 CFRTM: CP lBH ;IF SHIFT UP 

49EA CA6347 85510 JP Z,MON ;MONITOR HEN 
u 
49ED FEel 
0 0'S ROUTINE 

85520 CP 01H ;IF BREAK, T 

49EF 283F 
49Pl FE19 

TO TRANSMIT 

05530 
05540 

JR 
CP 

Z,BREAK 
19H ;IF SHIFT- >, 

49F3 CA4648 
TINE 

855 50 JP Z,TRA ;MESSAGE ROU 

49F6 FElF 05560 
0 CLEAR SCREEN 

CP lFH JIF CLEAR, T 

49P8 2805 
49FA CD5A4B 

05570 
05580 

JR 
CALL 

NZ,NCO 
SCHTCO 

;ROUTINE 
;CLEAR SCREE 

N 
49FD 1803 
ECEIVED CHAR 

85590 JR RFU ;CHECK FOR R 

49FF CDAD4B 
ARACTER 

05608 NCO: CALL STTC ;TRANSMIT CH 

4A02 CDB84B 
ECEIVED CHAR 

05610 RFU: CALL STRC ;CHECK FOR R 

4A0 5 B7 056 20 OR A 
4A86 28AA 
N KEYS 

05638 JR Z,TTU ;BACK TO SCA 

4A08 PS 
ED CHARACTER 

05648 PUSH AF ;SAVE RECEIV 

4A09 B9 05658 CP c 1CHAR REC•CH 
AR SENT? 
4A0A 2802 
IF CNTRL CHAR 

05660 JR Z,SICC ; IF SO, SEE 

4A0 C 1811 
RINT ENABLE 

05670 JR TFP ;CHECK FOR P 

4A0E FE20 
CHARACTER, 

05680 
WAS 

SICC: CP 20H ;IF CONTROL 

4Al0 
4Al2 
4Al5 

31100 
3AD34D 
B7 

056 90 
85700 
05710 

JR 
LD 
OR 

NC,TFP 
A, (CONTRL) 
A 

;IT ECHOED? 

4Al6 2807 
RE IT 

05728 JR Z,TFP 1 IF SO, I GNO 

FREE! 

A SASE gets you a free pro· 

gram listing and a list of our 
low prices. Here are a few: 

AXIOM IMP2 Printer $579 
IMP2PAA 1 Wilh tractor, single or roll feed, .SK bul· 

fer, Includes full graphics sofrware. 

SEIKO Printer $359 
C P BO M 

PERTEC Drive $325 
FD 200 complete " 11/ppy" (with supply & case) 
capable of 4Q track, double densi ty operation. 

Also cassettes, diskettes, 
cables, memory, power sup· 
plies and cases 
Software: auto minder, graph· 
lcs monitor, mailbox, talking 
keyboard & more 

TERMS: Check, Mastercharge, 
Visa or money order 

Micro Mnemonics 
(801) 825-9317 
403 W 2250N 

SUNSET, UTAH 84015 .- •65 

TFP: 

TOO: 

BREAK : 

GDLY: 

POP 
XOR 
LO 

JR 

LO 

OR 

JR 
POP 
LO 
PUSH 
POP 
CALL 

J R 

LO 

AND 

OUT 

LO 

DEC 

LO 

OR 
JR 
LO 

AND 

4Al8 Fl 05730 
4Al9 AP 85748 
4AlA 32D34D 05750 
L LOCATION 
4AlD 1893 057611 
N KEYS 
4AlF 3AD24D 05770 
ENABLED, PRINT 
4A22 B7 
ARACTER 
4A23 2805 
4A25 Fl 
4A26 32E837 
4A29 PS 
4A2A Fl 
4A2B CD33110 
OMING CHAR 
4A2E 1882 
N KEYS 
4A311 3ACF4D 

OUTPUT PORT 
4A33 E6FB 

TIME TO 
4A35 D3EA 
EAK SIGNAL 
4A37 21PFFF 
NE 
4A3A 2B 
L UNTIL 
4A3B 7C 

4A3C BS 
4A30 20FB 
4A3F 3ACF40 

AF 
A 
(CONTRL) ,A 

TTU 

A, (PRINT) 

A 

Z,TOO 
AF 
(37E8H),A 
AP 
AF 
0033H 

TTU 

A, (HUCR) 

0FBH 

(0EAH) ,A 

HL,0FFFFH 

HL 

A,H 

L 
NZ,GDLY 
A, (HUCR) 

0F8B 

1CLEAR CONTR 

;BACK TO SCA 

;IF PRINTER 

; INCOMING CH 

JDISPLAY INC 

;BACK TO SCA 

;ZERO SERIAL 

1FOR A SHORT 

;GENERATE BR 

; DELAY ROUT! 

JDECREMENT H 

;ZERO RESULT 

;ENABLE SERI 

Program continues 

SPRING 

PROGRAM 


BOJNCE2 

•Cal culate a spr i ng in two 
minutes 

•Fine t une springs 
•Check exi sting springs 
• Cal c ulate wir e size 
•Calculate rate 
•Indicates spring stabi l i ty 
• Change numbe r of active coil s 
•Written in Bas ic 

Pr ogram r esulti ng f r om years 
of designing spr ings 

TRS- 80 Hodel I, Level II, 16K 

Docume ntati on and printout of 
the program $6.95 

Documentati on and cassette of 
t he program $19 . 95 

LINEAR SOFTWARE COMPANY ..-400 

9221 STONERIOGE AV 
WESTMINSTER, CA 92683 

85788 

85790 
858811 
858111 
058211 
058311 
11 5840 

05850 

05860 

05870 

05880 

05890 

05900 

05910 

05920 
05939 
05940 

AL OUTPUT PORT 
4A42 E6P8 05950 
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(607)722-9593 ..-570 513 

Includes controlle r 
board . mouming 
brackets. cables. 
and power supply 

Program contmu~d 
DELTA PRESENTS 

4A44 F605 85960 OR SSH 
4A46 03EA 0597 1! OUT (OEAH) ,A 
4A48 18B8 05980 JR RFU ; CHECK FOR R 

PRICES WITH BYTE 
MODEL II: EC CHAR 

2K Malling list-Keep rrcck of 2.000 names & 4A4A CD5A4B 05990 VH:W : CALL SCHTCO ;CLEAR SCREEO<ldresses. re!relve any one In 2 StGOnds The mos! 

soptilsMccftd mailer on !he mcrkef. Wltn Zip·sor11ng 
 N 

malling label printer t:W9.95 
 4A40 214"4C 0601!0 LO HL,MSGl ; DISPLAY HEN 

uDMMU (OISk/ Mtmory Management Ullll tlts)- Read. 
wrl!e. moveand copy any sector on any disk. or search 4A51l CDA728 861!10 CALL 28A7H 
o dlSk lor o specific nex or ASCII Siring use DtSASSTRS 4A53 21CF40 06021! LO HL,HUCR ;READ UART C10 disassemble cnyfhlng In memory 10 nlgnly-ftodcble 

Z-80 mnemonics t:W.95 
 ONTROL LOC 

4A56 CBSE 06031! BIT 3, (HL) ;CHECK PARIT DCS NU·BASIC-Be!!t1 fllon tne ofller elllended" 

BASICS. for mucn less! Son & seorcn arrays, PEEK & 
 Y ' DISPLAY 
POKE. read from CRT. Sfngl&-Sfep BASIC. insert ! 4A58 21114 ll61l40 JR NZ, DISHSG ; I F ODO, EVE 
dele!e lines under program conlTOI, creole linkable N, OR NONE 
BASIC modules Which load & execufe wlllloul closing 4AS A CB7E 06 0511 BIT 7 , (HL)Illes or eroSlng vorlobles. use ON BREAK GOTO fo frap 

ln!errup!s. bener fine & string edlflng. slngle·line 
 4ASC 2H 8 06 060 JR NZ,EHSG 

4A5E 21554C 06 070 OMSG : LO HL,HSG3 ;"ODD" DISPL dupllcole & relocofe. lull !ype onead . BOX 4B 
grcpn1cs. mul!Hlne funcfk>ns. mucn more Mus! be AY 
seen ro be believed• Sl70 4A6 1 CDA728 1!6080 CALL 28A7H 
DCS CUSTOM SERVICES-We provide fully cus!om 4A6 4 1811E 860911 J R CCHSGl 
sollwore of !he lndusfly s most reasonable roles Coll 

or write for de!o1ls 
 4A66 21594C 06 11Hl EMSG: LO HL, HSG4 ;" EVEN" DISP 

LAY 
4A69 CDA728 116110 CALL 28A7H 

MODELI/II 
MAGIC-Ina! s Who! we coll our Advanced Gropnocs 

lnsfrucrlon Course learn fo draw 3·dlmensionol 
 4A6C 1 8116 06121! JR CCHSGl 
snopes end curves inor IOOk hl-1es•Volume I cvollOble 4A6E 214C4C 1)61 311 DISMSG: LO HL , HSG2 ; "NONE " DI SP 
now tor 4Kl. 16Kll & Ill $9.95 LAY 
MOD3MON - Ei om1ne modify, dump & load ro rope. 4A7l CDA728 06140 CALL 28A7H 
compute JR values lor nond-0ssembly 4A74 CD6A4 B 061 511 CCHSGl : CALL SCMSG ;CHANGE DESI 16Klll S9.95 RED? 
OISASSTRS -Mocn1ne COde dlsossembler 16K II Of 4A77 87 116160 OR A 
Ill ~- 4A7 8 2838 116178 JR Z,WLMSG ; IF llOT , DISMODEL I DISllS ( lo1 0110). tll .15 PLAY WD LENGTH 
Wt Invite submissions from all sollwort autnors. 


Hlgnesl royolll ts paid. For more 
 4A7A FEAA 06180 CP 0AAH ; IF AA, TO H 
ONITOR MENU 
4A7C CA6 347 06198 JP Z,HON 

lnformallon. coll or wrllt 

ORTA COMPUTER SYSTEMS 4A7F 216E4C 06291l LO HL, MSG6 ;DI SPLAY PAR668 Chenango SfrH f I TY CHOICES 
Binghamton, NY 13901 DEPT. 4A82 CDA728 ll6 2lll CALL 28A7H 

4A85 CD2Bll9 06228 NPS : CALL 80 2BH ;WAIT FOR o, 
E, OR N 

4A88 B7 06238 OR A ; OR SHI FT UP 
ARROW 

4A89 28FA 86240 JR Z,NPS 
4A8B 21CF40 06258 LO HL, HUCR 
4A8E FE4F 86260 CP ' O' ;IF •o•, SET

ODD 
4A90 2812 116278 JR z,oi s 
4A92 FE45 116280 CP 'E ' ; I F •E• , SET

EVEN 
4A94 2814 06290 JR Z,EI C 
4A96 FE4E 06300 CP ' N' ;IF •N•, SET 

NO PARITY 
4A98 2816 063111 JR Z, OI C 
4A9A FEl B 863 28 CP lBH ;IF SHI FT UP 

ARROW, TO
fo r 2 internal drives. Controls up to 4 drives 4A9C CA6347 116330 J P Z,MON ;MON I TOR HENwhich may be any combination of internal or u 
e!ltemal . This controlle r ha.s been tested for 4A9F CD944B 1163411 CALL SERROR ; DISPLAY ERRcompatibility with TRSDOS ' . LOOS'. and OR MESSAGE 
NEWDOS'. Using TRSOOS' you may usc 4AA2 1 8El 863 58 J R NPS ; WAIT FOR AN e ither Tandon or MPI 40 or 80 track drives. OTHER ENTRY 
With LOOS' or NEWOOS' you may usc any 4AA4 CBBE 11636 0 OIS: RES 7 , (HL) ;SET UP ODD 
rnmbi nation or 5 14 " drives. The controller PARITY 
suppons any mi1l of 5'1• .. drives including 4AA6 CB9E 86371! RES 3, (HL) 
~ing le or double density. s ingle or double sided . 4AA8 18118 116380 JR WLMSG ;TO WL DISPL 
35 . 40. 77 or 80 tracks . AY 
TERMS: Cuhier's C heck, VISA, MAS­ 4AAA CBFE lil6391il EiC : SET 7 , ( HL) ;SET UP EVEN

PARITY 
cepted, but will require 2-3 weeks to process. 
TERC ARD, or C .O.D . Penonal checks ac­

4AAC CB9E 86 499 RES 3,(HL)
4AAE 181!2 lil 6 4111 JRC.O . D. add 3%. WLMSG ;TO WL DI SPL
AY

To Order, Call (SOS) 265-5072 4ABll CBDE 064211 DIC: SET 3 , (HL) ;DISABLE PAROR M.il 0<der with poyrnrn110 odd.- bolow: I TY 
4AB2 219B4C 06438 WLMSG: LO HL,HSG8 ;DISPLAY WOR 

J6M Systems, lid. 1 
-~ 0 LENGTH 

4ABS CDA728 1164411 CALL 28A7H
.,.369 4AB8 3ACF40 064511 LO A, (HUCR) :READ UART C

ONTROL LOC 
4ABB E66 8 86468 AND 

6051h San Mateo Blvd., N.E. 
60H ;ISOLATE WLAlbuquerque, N.M. 87108 

BITS 

TRSOOS " a T ...O.mat\. 01 Rad10 Shae~ ( O<JJ001110n 
 4ABD FEil il il6 47il CP il0H ;IF 5 BITS, 

· Lf)()S " • Trlld<marl. ol LogocoJ Sy>l<m>. Inc DISPLAY 
' :o.l ~WOOS os aTradcmarl. otAPPARAT 

Progr1m continues 
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'.. this is not only a worthwhile book 
but a great book. My advice is to get it 
and USE it!' - William Barden Jr. 
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132 pages 
$22 .50 


Now available at 
selected DALTON 
bookstores 
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312 pages ......~ .. ....__ .. .::t::=~~:.:.::.::.::::--. ·

S29.95 

Get them at your local IJG dealer! 

'It has twelve thousand one-liners 
in it, and every one Is great!' 
- Dennis Kltaz. Phone orders (714) 946·5805 

T RS-80 Disk and Other Mysteries is the 
definitive fixit book for disk users. Writ.en 
by Harvard Pennington it has more than 
130 pages of easy to read , entertaining and 
immensely useful information - find out 
how to recover disk files, the layout of 
information on the disk. memory maps, 
problem solutions .. . the list goes on! 

Many readers have saved days of work 
by recovering files that had been unread ­
able. Now in its fourth updated printing, 
TRS-80 Disk and Other Mysteries has 
been getting rave reviews in several mag­
azines. Yours for only $22.50 (plus $1.50 
shipping. CA residents please add Sl.35 
sales tax). 

Microsort BASIC Decoded and Other 
Mysteries is the complete guide to your 
Level II ROMs. With over seven thousand 
lines of comments and 6 addit ional chap­
ters packed with information. this is easi ly 
the biggest. and best, book about the Level 
II ROMs available. 

Exploit the full power of Microsoft 
BASIC, with the aid of more than 300 
pages of tested examples. understandable 
explanat ions and detai led comments. Now 
available in a revised second printing, only 
$29.95 (plus $2.00 shipping. CA residents 
add $1.80 sales tax). 

IJG Computer Ser vices, ~ 37 

1260 West Foothill Blvd., 
Upland, CA 91786 

Please send me a copy of T RS-80 Disk 
and Other Mysteries for $22.50 plus Sl.50 
shipping. 0 
Please send me a copy of Micr osoft BA­
SIC Decoded and Other Mysteries for 
$29.95 plus $2.00 shipping. 0 
Please send me a copy of T he Custom 
T RS-80 and Other Mysteries for $29.95 
plus $2.00 shipping. 0 
OK, send me all three IJG books for 
$82.40 plus $5.00 shipping. 0 
Overseas add $8.00 per book a irmail. 

Name ... ..... ...... .. ........................ ..... . 


Address ....... .. ......... ..... ....... .. .... ....... . 


City.... ...... ............... .. .... ........... .... .. . 


State ........ Zip.... ............... ........ ....... .. 
Charge my: 

0 MasterCard Interbank Code ... ....... .. . 


0 Visa Expiration Date ....... .. ...... .. . 

Card No.......... ..................... .. ...... .... . 


0 Check enclosed for .. . ... ....... ... ... .... .. .. 


0 Ship COD ($2.00 extra) 


Signature ...... .... ........ . ..... ..... ..... ..... .. . 
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111 

UNCOMMON 


+Jfrow-<&ijt~~ 
FRI CTION f[[O fOR YOU R [ PSON 

······································-········ • Connrts you r pr i nter tor fr i ction 
hod or SINGLE SHHTS or ROLL 
PAPCR , 

• SI MPLE ln s l1 l ll tlon 11 11 you 
nttd Is I Hrtwdrhtr , no s olderln9 1 

~ Tr1ctor teed rtll''lll ns un disturbed. 

• Pr ou n rt l hblllty ~~ .. . 

• Ava i l Ult NO W! - '· 

• Only !!Lll ladd 11. 50 lor p st1gt1 

··-·--·-·····---·-······-············-·· 
•

L\tlU,_lr&.UTl.l.0 0.~'l(':tl(,. .,_CT 

liilill .-470 MICRO-GRI P, lid. 
P. 0. BOX Ill 
LAf9, VA Zl665VI SA & Mntor Card Accopled 

11041 !26 ·1101 

··-·-········································ 

SCREEN ARTIST - tum your screen onto a drawll'IQ 
boerd Create complex screens w ith 5'f'nl)le com· 
"'8nds. Store screens as B ASIC statements on tape 
or disk n any or 4 rormats. ncluding uttra rest 
peci<ed strings or lines Edit tile screens you create 
eaaity Makes ulll"a l ast graphics a """"· Merge 
completed screens with your prooram. A p0wertul 
tool. great I<>< schools Specify T-. Disk. Model I. 

S17.00 

DllCOMETDI - d!Sk dnve tachometer 10< the 
Model I Real Mle, analog dospley of rotatton speed 
ol your drives. Save S 1n d iagnosing dtsk problems. 
and malling simple motor adjustments S14.00 

DUPLICATOR - copy virtually any tape with ease. 
BASIC. system. or data lnclUdes venfy feature 
Model I only. SI.DO 

SUIPACKER - pack rnechone code on BASIC ~nes 
or at(ll'IQs. Execute them easily from BASIC. Simple 
lo use: stunnong results Specify Model I, 111 . 
T-/°'81< Sl.00 

LANGUAGE ARTS - reading fluency, clOze 
reading. comprehenston drils. tachistoscope. In· 
eludes 4 programs A complete program lor the 
educat0< <>< concerned parent Specify Model I Ill. 
Tape'Olsk seo.oo 
MIGHTY WOAD CANNON - educational dril with a 
touch or lun. Create quizzes on any subject Word 
cannon does the rest Specify Tape/Disk Sl.00 

Tape versions reQUKe 16K. Level II 

O.sk versions reQuwe 32K. 1 dnve 


MONEY BACK GUARANTEE 

SENO CHECK/M.O. TO: 


Program contmued 

4ABF 2994 96489 JR NZ,CF7 
4AC1 3E35 116499 LO A, I 5' 
4AC3 1812 96590 JR DIS 
4AC5 FE29 
DISPLAY 

965Hl CF7: CP 29H ;IF 7 BITS, 

4AC7 2994 
4AC9 3E37 

96529 
116539 

JR 
LO 

NZ,CF6 
A, '7' 

4ACB 189A 965411 JR DIS 
4ACO FE49 96559 CF6: CP 49H ;IF 6 BITS, 
DISPLAY 
4ACF 21194 116569 JR NZ,MB8 
4AD1 3E36 06579 LO A, '6 I 
4AD3 1892 965811 JR DIS 
4AD5 3E38 96599 MB8: LO A, 1 8 1 ;DISPLAY 8 B 
IT WL 
4AD7 CD33119 966119 DIS: CALL 8933H 
4ADA C06A4B 96619 CALL SCMSG ;CHANGE WORD 

LENGTH? 
4ADO B7 96629 OR A 
4ADE 2844 96639 JR Z,SBMSG ;IF NOT SHOW 
STOP BITS 

4AE0 FEAA 06648 CP 9AAH ; IF AA, TO M 
ONITOR MENU 
4AE2 CA6347 96659 JP Z,MON 
4AE5 21AB4C 96669 LO RL,MSG9 ;DISPLAY WOR 
0 LENGTH 
4AE8 COA728 96679 CALL 28A7H ;CHOICES 
4AEB C02B99 96689 WFWL: CALL 082BH ;WAIT FOR SE 
LECTION OR 
4AEE 21CF40 96699 LO HL,HUCR ;RETURN TO H 
ONITOR MENU 
4AF1 B7 96790 OR A 
4AF2 
4AF4 

28F7 
FE35 

96719 
96729 

JR 
CP 

Z,WFWL 
'5' ;IF •5•, SET 

UP 
4AF6 
4AF8 

2828 
FE36 

96739 
06749 

JR 
CP 

Z,PIV 
'6' 

UP 
4AFA 
4AFC 

281E 
FE37 

96759 
96760 

JR 
CP 

Z,SIX 
17 I ;IF •7•, SET 

UP 
4AFE 
4B00 

UP 

2814 
FE38 

96770 
06780 

JR 
CP 

Z,SEV 
I 91 ;IF •9•, SET 

4B02 289A 
4B94 FElB 

ARROW, TO 

96790 
06800 

JR 
CP 

Z,EIG 
lBH ;IF SHIFT UP 

4B06 CA6347 96 8lll JP Z,MON ;MONITOR MEN 
u 
4B99 C0944B 
OR MESSAGE 
4B9C 1800 
OTHER ENTRY 
4B0E CBF6 
T WL 
4Blll CBEE 
4Bl2 18111 
4Bl4 CBB6 
T WL 
4Bl6 CBEE 
4Bl8 l811A 
4BlA CBP6 
T WL 
4BlC CBAE 
4BlE 1804 
4B211 CBB6 
T WL 
4B22 CBAE 
4B24 218B4C 
P BIT MESSAGE 
4B27 CD'A728 
4B2A 21CF40 
ONTROL LOC 
4B20 CB66 
P BIT BIT 
4B21" 2897 
4B31 3E31 
PLAY 1 
4B33 C033119 
4B36 18115 
4B38 3E32 
PLAY 2 
4B3A CD331111 
4B30 CD6A4B 
RED? 

96820 

06839 

96849 EIG : 

96859 
96869 
06879 SEV: 

96889 
96899 
96 989 SIX: 

96 9lll 
969211 
969311 PIV: 

96949 
969511 SBMSG: 

116969 
96979 

06989 

96999 
97999 

97919 
97929 
97930 TSB: 

97940 
97958 CCHSG2 : 

CALL 

JR 

SET 

SET 
JR 
RES 

SET 
JR 
SET 

RES 
JR 
RES 

RES 
LO 

CALL 
LO 

BIT 

JR 
LO 

CALL 
JR 
LO 

CALL 
CALL 

SERROR 

WPWL 

6, (BL) 

5, (HL) 
SBMSG 
6, (HL) 

5, (BL) 
SBMSG 
6, (BL) 

5, (HL) 
SBMSG 
6, (HL) 

5, (HL) 
HL,MSG7 

28A7H 
HL,HUCR 

4 1 (BL) 

NZ,TSB 
A,'l' 

8933H 
CCHSG2 
A, I 2 I 

9033H 
SCMSG 

1DISPLAY ERR 

;WAIT FOR AN 

;SET UP 8 BI 

; SET UP 7 BI 

; SET UP 6 BI 

;SET UP 5 BI 

;DISPLAY STO 

;READ UART C 

;ISOLATE STO 

;IF •9•, DIS 

;IF •1•, DIS 

;CHANGE DESI 
Progr•m contmues 

smallsystem 
..- 397 design 

Box 268, New Hartford, CT 06057 
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COVER YOUR INVESTMENT 

Propram contmu~d 

48411 87 87868 OR A 
4841 
, TO 

CA6347 
MON­

871178 JP Z,MON 1IF oe OR AA 

4844 FEAA 
4846 CA6347 
4849 21CF4D 

STOP BITS 

878811 
87898 
87188 

CP 
JP 
LO 

8AAH 
Z,MON 
HL,HUCR 

;ITOR MENU 

1CHANGE t OF 

4B4C CB66 
4 OF UART 

1171111 BIT 4, ( HL} 1CHANGE BIT 

4B4E 2885 
ATION 

871211 JR Z,SB4 ; CONTROL LOC 

4858 CBA6 
4852 C36347 
ITOR MENU 

871311 
1171411 

RES 
JP 

4, ( HL} 
MON 1BACK TO MON 

4855 CBE6 
4B57 C36347 

87158 
87168 

SB4: SET 
JP 

4, (HL) 
MON 

4B5A 3ElC 87178 
N, HOME CURSOR 

SCHTCO : LO A,lCH 1CLEAR SCREE 

4B5C CD3388 87188 CALL llll33H 1SUBROUTINE 
4B5F 
4B61 

3ElF 
CD3388 

871911 
11721111 

LO 
CALL 

A,lFH 
llB33H 

4B64 
4B66 

3EllE 
CD331111 

872111 
1172211 

LO 
CALL 

A,llEH 
IJ033H 

4B69 C9 87238 RET 
4B6A 215E4C 
NGE QUESTION 

07248 SCMSG : LO HL,MSG5 1DISPLAY CHA 

4B6D CDA728 117258 CALL 28A7H 
4B78 CD2B88 
OR Y, N, 

872611 WFCA: CALL 802BH ; SCAN KEYS F 

4B73 B7 
HIFT UP ARROW 

872711 OR A ;ENTER, OR S 

4B74 
4B76 
ACC 

28FA 
FE4E 

872811 
117298 

JR 
CP 

Z,WFCA 
'N' I IF N, ZERO 

4B78 2811 
4B7A FEllD 
ERO ACC 

117 3"" 
87318 

JR 
CP 

Z,ZACC 
BDH ; IF ENTER, Z 

4B7C 
4B7E 
FF 

2880 
FE59 

117328 
1173311 

JR 
CP 

Z,ZACC 
'Y' ; I F Y, ACC ., 

4B88 288C 117348 
4B82 FElB 1173511 

ARROW, ACC•AA 
4B84 28118 87368 
4B86 CD944B 87378 
OR MESSAGE 

JR 
CP 

JR 
CALL 

z,SACC 
lBH 

Z,RTM 
SERROR 

;IF SHIFT UP 

;DISPLAY ERR 

4B89 1·8E5 1173811 JR WFCA ;WAIT FOR EN 
TRY 
4B8B 3E88 117398 ZACC: LO A,HH I 1111 ON RETUR 
N•NO 
4B8D C9 1174811 RET 
4B8E 3EFF 874111 SACC: LO A,IJFFH 1FF ON RETUR 
N•YES 
4B99 C9 117428 RET 
4B91 3EAA 1174311 RTM : LO A,llAAH 1AA ON RETUR 
N• RETURN TO 
4B93 C9 874411 RET ;MONITOR MEN 
u 
4B94 215840 87458 SERROR : LO HL,MSGll ; SUBROUTINE 
TO DISPLAY 
4B97 CDA728 117469 CALL 28A7H ;ILLEGAL ENT 
RY ON CRT 
4B9A C9 87478 RET 
4B9B D3E8 
TO RESET 

1174811 SRAPU: OUT ( llE8H) ,A ; SUBROUTINE 

4B90 3ACF4D 87498 LO A,(HUCR) 1AND PROGRAM 
UART 

4BA8 E6F8 8751111 AND llF8H ; FROM HOLD IN 
G LOCATION 
4BA2 F685 117518 OR 85H 
4BA4 D3EA 117528 OUT (llEAH},A 
4BA6 C9 875311 RET 
4BA7 CD3582 875411 STGC: CALL 2351! ; SUBROUTINE 
TO GET CHAR 
4BAA 77 875511 LO (HL) ,A ;FROM CASSET 
TE TAPE 
4BAB 23 117568 INC HL 1AND INC BUF 
FER POINTER 
4BAC C9 87578 RET 
4BAD 4F 117 588 STTC 1 LO C,A 1 SUBROUTINE 
TO TRANSMIT 
4BAE DBEA 117 598 WFU 1 IN A, (llEAH) ;CHARACTER I 
N ACC 

Program continues 

---· 'l.•r·~ t t •
""' ­ .. v-o...... ••. 
~~00 tOI f•.PM•- .,.1'!:: 
f~ ,... o.... , , ., 
f ­ D!... C-U>M O) tloOtJ ' M 
, ..... llOOI\ • 
lr• 1 V"" I t.tt M ....,._., o.. , , . 

.w...,..,oot &0.. 110100' 

• T-oOec.0tai1 0• Coto<•
S.OO••'-". liec• 

IH•... 
111•... 
" "... 
""....... 
'" 

..... OOUMl ~TI-•l_,.,...,,,.. ,--· 
l,,,. ,...,.,., " 
...... ,.,,.i.. 1• ...... ~.,.,.. ... 
l """.,"'19' VI 
~, ~-t.. .. 
o.>C0 .......... 1 

o..~...-- · 

~... Oot• U..1 (&~ , •• 

TORalC»Ml. c::ac:Mft _.. K91•• ~ ...._ 
..,..,.., c alculation ~ ~'"'t out .U all 
far_,1... perU,..,t lnfo fr'Dll 4'CI 319-77 for 
revl - . 0..&41"' ct09M .t.lrrup9 • ~lNJ and 
Add&Uarwl loneitucUnal r"elnf arclNJ. 

..-l I 160C •• • • T- ~."5 DIS M4. "5 
9T........,., lllnalya.. cont • .,... ~ ~•. 
8i¥89 --.int , ........., ., , ..... .,,.. d l epl. 

ICIDE... I 4.:,l- Dt • .... ~ ~II 9".~ 
MT........_1 l.et YOJUJr pocket: Calllputw ttNCh you 
entJ i ,,..,.. i nt ..th, h i tgh Khool thr'u llt. I:. lb... 

LllC S - l'OIMTS• • • ••••••••••T- •14."5 
-. EllUATl!»m•. • •• • • •••• • T- •14. "5 
...a'L. l,t..:• •• •• • •••••••• TlllPI: •t9. 9S l'.A. 

"'~--f111EEZD INYDl'Tmn't keep triKk D4 food in 
fr'-a er' b y it-. date p i eced ' " fr..a.- , and 
loca tion of fr_...,.. . K--. • l air or t...,. f U ... 

PCmD.. l t Mt••• T... •t•.~ DI• •24. 9'5 
VIDEO C..-:TT£ J t 1~1 IC.._, t rack of yaur­
r ecorded 90Vl ... ...,.ch for .,..,,. < tl tte or 
• t ar J • SW"int 1-.1., -"" U et•. ftrach. eart. 

JllOIEl. I 321<, t - Dt9C•• ••••• • ••DI• ·~. ft 

PE'f'Ulll:I DI9CET1'£ UO J 5 II4 • ••• • • • ••• ·~.. ft 
" 1 - 100 "'IN1"£R M/ Cllia..£••• • • • • • • • • ••• • _.. 95 
CIC I DllliTA "ICJIOLI• PWJMTDt M/ Cllla..E.. . ......95 
..,..,.11•• -.11. l'OR ''''lllfTVIS. ••• •• 15. 00 

"ISSOUIU MSl ••TS 
PUAS[ MD 

~It STATt SAUS TAJ 

Wr i t • SS I for lnfor• tlot1 Mo1.1t • rh tln9 your 
protr.- : f' . O. lo• nr.76 l.ansH Ci t y, MO '" ' J8 

MEMOREX 

n.a1aun11cs 
WE Will. NOT BE UNDER­
SOLDn Call Free (I00)23M137 
for prices and information Dealer 
inquines invited and C O.D."s 
accepted 

I00 foothlll lllvd . 

S.n Lui• Obis.po. CA 

9 340 1. In C.• I. coll 

(800)592 ·5935 or 

(80 5)543· I 037 
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Program conrmuNORSE CODE, BAU DOT and ASCII RTTY 

FOR THE TRS-80 MODELS I and Ill 
 4BB0 CB77 ll761111 BIT 6 ,A ;WAIT FOR EM 

PTY TRANSMITDISASSEMBLED HANDBOOK · VOLUME 4 
4BB2 28FA 117618 JR z,wru ;BUFFER 

n o RS-232C intert.ce Is required 4BB4 79 876211 LO A,C
4BB5 D3EB 076311 OUT ( llEBH ) ,A ;TRANSMIT CHChapt 1 8 to 800 WPM Morse transmit pgm 

Chapt 2 · Adding type ahead capab1l1t1es ARACTER 
4887 C9 ll7 640 RET 

Chapl 4 Merging + 12 prepared messages 
Chapl 3 Morse receive decoding program 

4888 DBEA 1176511 STRC: IN A, (IJEAH) ;SUBROUTINE 
Chapl 5 Baudol t ransmit 60·66· 75-100 WPM TO RECEIVE 
Chapt 6 Baudo1 recei ve tor above speeds 4BBA 32Dll4D 117668 LO (HUSR) ,A ;CHARACTERSChapt 7 Merging + 22 prepared messages PROM UARTChapt 8 . ASCII transmit program 110 Baud 
Chapl 9 ASCII receive decod ing program 4BBD CB7F 876711 BIT 7 ,A ;TEST FOR RE 

C CHAR READY 
4BBP 2828 87688 JR Z,RETWZ ;RETURN IF N 

Chap l 10 · Merging + 22 prepared messages 

S18 (USI per copy add S2 shipping OT 
($4.50 oversM1 elrmal l l 4BC1 DBEB 1176911 IN A, (llEBH) ; GET CHARACT 

ER 
4BC3 F5 1177118 PUSH AP 

-GERMAN & FRENCH LANGUAGE EDITIONS-

Morse, Baudot & ASCII on d l1k1 S49 4BC4 3AD14D 1177111 LO A, (ERROR) ;SEE IF ERRO 
(Vol. 4 required for Ins tructions! R DISPLAY ON 

4BC7 B7 87728 OR ARICHCRAFT ENGINEERING LTD. 48C8 2887 87739 JR NZ,DISDAT 1 IF NOT, DIS#18 Wahmeda lndustrlal Park PLAY CHARACTER
Chautauqua , New York 14722 .... 21e 4BCA 3AD84D 87749 LO A, (HUSR) ;GET SAVED U 

ART STATUS 
4BCD E638 87758 AND 38H ;ISOLATE ERR 

CODorders (USonlyJ l716 1753·29S4 

OR BITS 
4BCF 2812 877611 JR NZ,ERR 1IF NON-ZERO 
, FIND ERRORcc (]EATHBLDW » 4BD1 Fl 07770 DISDAT: POP AF ; RETRIEVE CH 
ARACTERAn ~ncred•b~enew 4BD2 E67F ll7781l AND 7FH ;STRIP 8TH B 
ITSPACE A[]UEnTUAE 4BD4 FE611 1177911 CP 608 1IF SMALLS,
CHANGE TO CAPSFram L(].S. ~n Bas•c 4BD6 3F 117 8118 CCF 
4BD7 D2DC4B 978111 JP NC,CFLF
4BDA CBAF 078211 RES 5,A
4BDC FEIJA 07838 CFLF: CP IJAH 1IF LINE FEE 
D, IGNORE 
4BDE 28111 117848 JR Z,RETWZ 1RETURN WITH 

ACC • II 
4BE8 C9 1178511 RET 
4BE1 AP 878611 RETWZ: XOR A ;CLEAR ACC 
4BE2 C9 1178711 RET ;RETURN 
4BE3 2101140 1178811 ERR: LO HL,HUSR ;READ SAVED 
ERROR STATUSD 1SK - $15.00 

0 32K- $17.50 4BE6 CB6E 1178911 BIT 5, (HL) ;IF OVERRUN ,
DISPLAY •o•0 48K - $20.00 

4BE8 C4F74B 1179811 CALL NZ,OEDAii 3 - $30.00 4BEB CB66 079111 BIT 4, (HL) 1IF FRAMING,t aS · 10 loll 01 Mell Ill DISPLAY •F•llOVIUO 
U StOl lil TJ OJ t fl.t.I .t. 00 J' 4BED C4FD4B 1179211 CALL NZ,FE· · ~.. ,.... ....Je5 

7 5221 00CUMI NTA110H IHClUDtO 0 1. 0 t. 19" 4BF8 CBSE 117930 BIT 3, (HL) 1IF PARITY,
DISPLAY •p• 
4BF2 C41ll4C 97 940 CALL NZ,PAR ;TO DISPLAY 
BAR 
4BF5 181JE 1179511 JR DISB 
4BF7 3E4F 117960 OE: LD A, 1 0 1 1LOAD •o• CO
DE 
4BF9 CD33118 979711 DEH: CALL IJ033H 1DISPLAY CHA
RACTER 
4BFC C9 1179811 RET 1RETURN
4BFD 3E46 117990 FE: LO A, 'FI ;LOAD •F• CO
DE 
4BFF 18F8 118118II JR DEM ; DISPLAY CHA
RACTER 
4C8l 3E511 1180111 PAR: LO A, 'P' 1LOAD •p• CO
DE 
4C83 18F4 981l211 JR DEM ;DI SPLAY CHA
RACTER 
4CIJ5 3EAA 1189311 DISB: LO A,IJAAH ;LOAD BAR CO
DE 
4C87 CD33118 11811411 CALL lllJ33H ;DISPLAY CHA
RACTER 
4C8A 18C5 1188511 JR DISDAT
4C9C 2A 988611 MSG8: DEFH '*** EMTROL SYSTEMS , INC. ** 
• I ;MESSAGE 
4C28 80 881178 DEFB IJDH 

;'U.BtiE 
4C29 29 88888 DEFH *** LYNX TLS ***' 4C3E SD 118198 DEFB 8DH 
4C3F 1111 11811111 DEFB IJIJH 

Program contmu~s 

Send C heck 
O r M oney 
Order To: 

1.0.S. 
P.O. B ox 1488 
Delles. Texas 
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INTRODUCING: 	 SPECTRONICS, INC. 

(A Wholly Owned Subsid iary of Level IV Products) 

- OFFERING ­
The Full TRS-eo· Line at Discount Prices, 


and Extended Warranty Coverage 


COLOR COMPUTER MOD Ill COMPUTER 	 MOD 11 COMPUTER 
16K(R) $440 161< (R) $859 32K(R) $2950 
16K(E) $359 48K 2-40 drives (R) $2010 64K (R) $3375 
161< w/ext basic (R) $529 48K 2-40 drives (E) $1859 Expansion Dr#1(R) $999 
161< w/ext basic (E) $479 48K 2-80 drives (E) $2119 Expansion Dr# 1-2-3 (E) $695 

RS232 interface odd $89 

NOTE: 	THE MOD Ill CAN BE ASSEMBLED WITH UP TO 4 MEG UNFORMATIED FLOPPY DISK STOR­
AGE CAPACITY (4-80 TRK DOUBLE SIDED DRIVES)- CALL FOR A QUOTE ON THESYSTEM 
TAILORED TO YOUR EXACT NEEDS. 

PRINTERS 	 DRIVES PERIPHERALS 
Line Printer IV (R) $849 COMPLETE RAW E.1. OK (R) $249 
Line Printer VI (R) $986 40 TRK MPI (E) $309 $245 E. 1. 161< (R) $359 
Daisy VVheel II (R) $1679 80TRK E.I. 32K (R) $469 
c. ITOH Storwriters Coll MPI (E) $429 $360 E.1. 161< (E) $30 5 
Centronics All Coll 40/40TRK E.I. 32K (E) $362 
Epson All Coll MPI (E) $445 $375 16K RAM (200MS) s 39 
AnodexAll Coll 80/80 TRK 

MPI (E) $579 $515 

DEALER'S INQUIRIES INVITED. CALL FOR OUR WHOLESALE DEPARTMENT (313) 525-6201 

WAllANTY POUCY 	 TIRMSOf SAU 
Items including non-Radio 2't Disco.nt ollcwed on cash 
Shock components (E) ore pre-paid orders. Persona l SPECTRONICS, INC.
co.tered by on extended s1x­ checks require two -weeks for 
rnonth ports/loba v.'C::irronty in bank clearance. 32A61 SCHOOLCRAFT ROAD 
ou tech seMCe center LIVONIA. MICHIGAN '8150Visa. Moster Onge and C.O.D 
Items constn..cted from Radio 
Shock oppro.ied components 

orders accepted. Md Sl.50 for 
C.0.0.'s. MICHIGAN - (313) 525-6200 

(R) ae covered by a 90-doy 
ports/labor warranty at any 
Radio Shock stcxe. plus on addi­

Shipping/handling/insurance 
odd 1.5% or $2.50 m inimum 

TOLL FREE - 100-521·3305 

tional 90 days 1n ou tech ser­
vice center 

Prompt shipments from stock 
'TR.ADEM~ OF TANDY CORP 
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ILACKJACK fl\A YIRI 
Pro9r• m contmued 

4C48 80 118118 MSGl: OEFB llOH 
A YIAft INCOMI IN • MONTHS. 4C41 511 1181211 OEFM 'PARITY IS ' 

'-k Stre...., Twtort, for the norice I • .,.,, ..... 

UM °"'' Twton & qwkkfy .._" how to become A wtNNU. 
lorn "'° hour. leor" t+te M ctet• of °"' It.ICC.... Ovr '"''°" 

4C4B 811 
4C4C 44 
4C54 IJIJ 

118138 
1181411 
881511 

MSG2t 
OEFB 
OEFH 
DEFB 

118H 
'DISABLED' 
811H 

wttl teoc:h yov how to: 4C55 4F 118168 MSG3: DEFM 'ODD' 
4C58 1111 881711 DEFB 88H 

j 

••MfYOUI~•· 

••P\.UIAOl-" 0 

••NOT01T1A.-»••...... .,._... 
4C59 
4C5D 
4C5E 

45 
88 
8D 

88188 
88198 
08288 

MSG4: 

MSG5t 

DEFH 
DEFB 
DEFB 

'EVEN ' 
811H 
0DH 

••··-AM•••• 4C5F 
4C6C 

43 
8D 

88218 
88228 

DEFM 
OEFB 

'CHANGE? 
llDH 

(Y/N)' 

Our Tutors .,. ftOf e-'ft'M111 They ore Mriovti Mioh .. 
,.... winnen °"'' of 'f°"· TM out+icw1 ho¥. tpent 1 .,._.. 

ploylnt & ....... "'"'-"· - '° can ,ov. wllh the old 
of ovr Tv tott. Ovr Tutor. ore ....._. on the ,..,........ 
~"" lowr9"Ce .......... More~,.,.,..._ ..... ........... .... '°' ""°· Con•ulto•..... .. _ ..... 
10< you by ...... 0t ,.i-o. From l:Jpm 11- M.S.T 

4C6D IJS 
4C6E 8D 
4C6F 4E 
4C89 &D 
4CBA 811 
4C8B SD 

118238 
1182411 
1182511 
98268 
1182711 
1182811 

MSG6 : 

MSG7: 

DEFB 
DEFB 
DEFM 
DEFB 
OEFB 
DEFB 

IJSH 
llDH 
'NEW 
&DH 
IJIJH 
llOH 

PARITY STATUS? (0/E/N) 

l'KC. 1 con~ne 10 loek Tvton for Attontk City. or ...._...,. 
...... 125 10< 161< Mod I Ot Mod Ml . •-· t30 lo< :mt dltk 
l'loooo llCld U .00 lot.,,.,.,..... 

4C8C 53 
4C9A 119 
4C9B llD 

882911 
98388 
118318 HSG8: 

DEFM 
DEFB 
DEFB 

'STOP 
llDH 
8DH 

BIT(S) • t 

...~ 4C9C 57 88328 DEFH 'WORD LENGTH • t 

MICllO llAJAX SYSTIMS INC. 
~ NOllTH IUIN mtllT 
fLAGSTAPP, AllZONA ....1 
(602) 77•-17U or (602) 77•·7161 

4CAA 
4CAB 
4CAC 
S?' 

011 
0D 
57 

118338 
118340 
1183511 

MSG9: 
DEFB 
DEFB 
DEFM 

llllH 
llDH 
'WORD LENGTH • (5/6/7/8) BIT 

4CC9 0D 118368 OEFB llOH 
4CCA IJS 118370 OEFB IJSH 
4CCB 00 118388 MSG18: DEFB 80H 
4CCC 2A 88390 DEFM '*** LYNX TLS ***' 

EDUCATIONAL 4CDC 
4COO 

DD 
8D 

118488 
88418 HSG28 : 

DEFB 
OEFB 

0DH 
BOH 

SOFTWARE 
For TRS·80" Color Computer. PET. Apple I I. 

lllMlNTARY MATH 

4COE 
4CEF 
4CF8 
4081 

53 
110 
52 
110 

084211 
1184311 
118448 
884511 

DEFH 
OEFB 
OEFH 
DEFB 

'STORE MESSAGE 
llOH 
'RECEIVE BASIC 
llOH 

(S)' 

(R)' 

SCllNCl HISTOIY 4082 54 118460 DEFM 'TRANSMIT BASIC (X) I 

GEOGRAPHY ACCOUNTING 4014 llD 1184711 DEFB llDH 
ECONOMICS BUSINESS lD. 4Dl5 

4021 
54 
llD 

084811 
08490 

OEFM 
OEFB 

'TERMINAL 
llDH 

(T)' 

fOIUGN LANG. fARM HCOIDS 4D22 56 II 85111J DEPH 'VIEW/CHANGE UART CONFIGURAT 
GRAMMAR COIN IN~lNTORY ION (V) I 

4D44 110 085111 OEFB llDH 
4D45 42 88528 DEFM 'BACK TO BASIC (Bl I 

Wrote for FR££ C<1 t <1logue: 4056 llD 88538 DEFB 8DH 
MICRO LEARNINGWAIE .,... s9 4D57 811 118548 DEFB 80H 

IOX 2134, N. MANKATO MN S6001 
S07 ·6ZS­220S 

4D 58 49 
4D65 llD 
4066 811 

118558 
88568 
1185711 

MSGll: DEPM 
DEFB 
DEFB 

'ILLEGAL 
0DH 
88H 

ENTRY' 

VISA &. MASTEi CHAIGl ACClnlD 
\I~ p.'y I ~ ·• tO t"lr y fOf (<1uC~Honc.tl 

f'rogr"m' h"i.te"C1 ...,,, h "' 

Apple Is 1 trode,,,.rk of Apple Computer Co. 

Tll~IO .........-·-of TANDY coar. 
ret••tr....,.ofCa t~ ..... ~ 

CHEAP CHIPS ARE NO BARGAIN J
BUYING ADD-ON MEMORY? 

GET THE BEST! I! 
<¥y la~ures cost you lime ano money J_... 161< 

Chll)S ~·. one· lo· lln 11 -Sll'ICe lalturt 1111> 10 us 
.,, cnoos-·lrOtll a study or R -son. Colnpulof 0.. . 
~ Htwlell· Pac:Yn:I . rtp0- 11 TN E-t. 4-26·80 
G Wt oner 4116 chops Dy Fuptsu. NEC . H~ach1. Toslwt>o ~ 
i ano Mttsutush1 tor most pc>puLar co~uttrs 1no g 
:_ eioans.on msnary t>oiards, .nduOlng ~ 

: ..........,......·-"'·- "• ~ 
:I • ._.,... ·~ro "MIOJ °""' n 

8 4111 OYMA•IC RAMS THE IEIT ~ 
200nstc Plas tic S23.70. Cor1rolc U7 .H ; 
150nstc P1u11c SJO 9 !"> ~ 

~ STUIC IAMS ~ 
~ 211 U S0nsoc 13 30. JOOnSIC SJ 90. 2101 $2 90 i:::_ 
~ EPllOllS l4SO nSIC SIO . osk "" ht-SPMO rt , _ ..,, 

2708 54 ao. 211 5 sv+ 12V 59 40. m6 sv 59 10 . I:s 2732 $18 90 ~ 
~ We'll bul any ltg4hma1 pnet tor comp1ub• chos Ht· ; 
~ v<*lme use rs . ou1trs . 0tc~bs . u.ktorquMtlity01SCOunts ~i;;::;:t·::;.~~:: :~:::J·"' 

4067 54 
4079 80 
4D7A 4C 
4D8A 110 
408B 118 
408C llD 
4D80 52 
4D9B llD 
4D9C 48 
4DA9 80 
40.V. "" 40AB 53 
4DBA 00 
40BB IJll 
4DBC 52 
4DCD 00 
4DCE 118 
110111 
TO RAGE 
""IIl 
811111 
1111111 
""II1 
4DD4 C02Bllll 
TO RECEIVE 
4007 B7 
CTERS 
4DD8 28118 
400A FElB 

ARROW, POP 
40DC 211114 
ETURN TO 

1185811 
118598 
118688 
1186111 
1186211 
118638 
886411 
118658 
08668 
88678 
886811 
118690 
1187110 
IJ8711J 
118728 
118738 
1187411 
1187511 

1187611 
118778 
887811 
118790 
1188811 

888111 

1188211 
118830 

1188411 

MSG12: 

MSG13: 

MSG14 : 

MSG17: 

HUCR: 

HUSR: 
ERROR: 
PRINT: 
CONTRL: 
STRBC: 

DEFM 
DEFB 
OEPM 
DEFB 
DEPB 
DEFB 
DEFM 
DEFB 
OEPM 
DEFB 
DEPB 
OEFM 
DEFB 
OEPB 
DEPH 
DEFB 
OEPB 
DEFS 

DEE'S 
OEPS 
OEFS 
DEFS 
CALL 

OR 

JR 
CP 

JR 

'TRANSMIT BASIC (Tl'
llDH 
'LOAD PROGRAM (L) I 

llDH 
88H 
llDH 
'READY CASSETl'E' 
llDH 
1 HIT L TO LOAD' 
llDH 
lllH 
'SENDING PROGRAM' 
8DH 
llllH 
'RECEIVING PROGRAM' 
8DH 
110H 
1 1TEMPORARY S 

1 
l 
1 
1 
llD2BH :SUBROUTINE 

A 1BASIC CHARA 

Z,BCR 
lBH : IF SHIFT UP 

NZ,BCR :STACK AND R 

111111$ I llllCllOS INC. • 21411 Tt1lw1Y 
98 Ageura , tA. 91301 • l2'3) 991 ·H33 

40DE Cl 
u 

118850 POP BC 1MONITOR MEN 

CA. 191llltllll ldcl 6% uln •• 
2 VEAR WARRANTY * CALL US ANYTIME Program contmues 
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While they last . • • 

the complete year of t 980 80 Microcomputing 

(in its own shelf box a $2.00 value-Free) 

for only $25.00. * 


Did you miss the 2,256 pages of useful information published for your TRS-80• • in 80 Microcomputing last 
year? Now is the perfect time to catch up for only $25.00. • 
In the first year of 80 Microcomputing here were 335 articles on your TRS-80-21/1 times more than any other 
computing magazine. Also in 1980 there were new product reviews, news and columns and best of all hun­
dreds of dollars worth of useable programs. 
So to unlock the key to your TRS-80 and double its value ... send in today for the complete year of 1980. 80 
Microcomputing (in its own shell box) for only $25.00. • 
We have a limited number of these complete sets so send in the card today or call our toll free /800-258-5473 
and charge it to your VISA, MC or AE card. 

•pl11.s shipping and handling ($6.00) • • TRS-80 ls a Trademark oj Tandy 

r-:------~----
~~@ll I want a year of 80 Mlcrocomp11ti11g for $25.00 plus $6.00 
for shipping and handling. Plus I'll receive a shelf box to store I 
them in. I 
0 Check enclmed for•·----- ­ I 
Name IAddress ______________________ 

City --------- Stat___ Zip'----- I 
Plea/I(' allow 4 to 6 week$ jor delivery I 

80 Microcomputing • 80 Pine Street• Peterborough, N.H . 03458 I 
Toll free ordering number ~258-5"73 

f'orn~11 or-d.-n p1....,,e uJd sis.OO- S..rfau Ship"'' " ' o..Jv 80BJ_J 
------~---.-.i 
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P1og1am commu~a 
4DDF C36347 
4DE2 DBEA 
SIC CHARACTER 
4DE4 CB7P 
4DE6 28EC 
4DE8 DBEB 
HARACTER 
4DEA C9 
4DEB SD 
LE 
4DEC 53 
4DFD 80 
4DFE 45 
4E9P DD 
4£18 88 
4Ell ID 
4El2 42 
4ElD lie 
4ElE DBEA 
TO RECEIVE 
4E28 CB7P 
RACTERS 
4E22 2883 
ARACTER 
4E24 DBEB 
4E26 C9 
4E27 CD2BH 
4E2A B7 
4E2B 28Pl 
, CONTINUE 
4E2D PElB 

ARROW, TO 
4E2F 21i1EO 
IRST POP 
4£31 Cl 
4E32 C36347 
MENU 
4599 

88869 

88878 BCR: 


&8888 

08899 

8899B 


98919 
98928 MSG18: 

88938 
98948 
88958 
88968 
88978 
88988 MSG19 : 
88999 
89988 
891118 STRMC: 

89828 

99838 

89948 
891158 
89969 CFRTMC: 
89979 
89888 

99898 

89188 

89118 
89128 

89130 

JP 
IN 

BIT 
JR 
IN 

RET 
DEPB 

DEFM 
DEFB 
DEPM 
DEPB 
DEPB 
DEFB 
DEFM 
DEFB 
IN 

BIT 

JR 

IN 
RET 
CALL 
OR 
JR 

CP 

JR 

POP 
JP 

END 

MON 

A, (8EAH) 


7,A 

Z,STRBC 

A, ( 9EBH) 


8DH 

'STORE MESSAGE 
8DH 
'ERASE MESSAGE 
9DH 
"9H 
IDH 
'BUFFER FULL' 
UH 
A, (9EAH) 

7,A 

Z,CFRTMC 

A, ( 9EBH) 

882BH 
A 
Z,STRMC 

lBH 

NZ,STRMC 

BC 
MON 

RELSRT 

1WAIT POR BA 

:GET BASIC C 

:MESSAGE TAB 

(S)' 

(El' 

1SUBROUTINE 

1MESSAGE CHA 

1WAIT FOR CH 

1ECHO 

1SCAN KEYS 

:IF NO ENTRY 

1IP SHIFT UP 

1MENU, BUT F 

1STACK 
1TO MONITOR 

OSI (BK) APPLE TRS-80t 

~~~ , •GGmbllftl 
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EDUCATION 

The students meet the POKE instruction. 

Alternate Course-Part III 

Michael A. Duffin 
1507 East Avenue 
Berwyn, IL 60402 

In most data processing courses, the stu­
dent usually does not write any programs 

which might affect th!t system-especially 
a large system. Many large systems have 
enough trouble running without novice pro­
grammers experimenting with them. The 
TRS-80, on the other hand, is a one-on-one 
system, so the only person that Is hurt by 
this type of experimentation Is the program· 
mer. 

In my data processing class, I Introduced 
the POKE Instruction to Illustrate graphics. 
There are three reasons I chose the POKE 
Instruction rather than Set and Reset. 

First, when using POKE for graphic repre­
sentations the first operand must be a num­
ber between 15360 and 16383. These are the 
positions In memory (decimal) which con­
trol what Is on the screen (I.e. POKEd 
characters In these positions are reflected 
on the screen). POKElng outside of this 
range will result in a variety of errors and In 
many cases Memory Size? will appear on 
the screen. When this occurs the user's pro­
gram Is lost. By uslne POKE my students 
learn what Is stored In memory by the 
operating system. 

Second, an additional operand of the 
POKE Instruct ion Is the ASCII (American 
Standard Code for Information Inter­
change) representation of a character. 
Thus, when we talked about ASCII In class, 
the students had a concrete example to 
refer to. 

Third, when using the POKE Instruction, 
six bits are set on the screen at once. With 
the Set Instruction only one bit Is set at a 
time. By the way, when you program a 
figure from a TRS-80 video display work­
sheet using POKE you must add 15360 to 
the numbers 0 through 1023 so the figure 
will appear on the corresponding positions 
on the screen. 

Before we could begin representing 
graphics on the screen using POKE, the 
first thing we had to do was determine 
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which bit position combinations corre­
sponded to what ASCII numbers. All the 
combinations are represented by ASCII 
numbers 129 through 191. I gave my 
students the following program to deter­
m I ne the correspondence between 
numbers and characters: 

10 CLS 
20 FOR A • 129 to 191 
30 PRINT A •• • " CHRS(At 
.0 PRINT 
50 NEXT A 

I also gave them the following Instruc­
t ions with this program: 
•Type this program In and run It. 
•Add the necessary code to this program 

to slow It down so the character repre­
sentations can be recorded. 

•Record the character representations of 
129 to 191 on a TRS-80 video display 
worksheet. 

•Describe how this program works line by 
line. 
The problem with this program Is the 

characters flash by too fast to be recorded. 
If we add the lines, 

42 FOR X; 1 to 2!Kl 
44 NEXTX 

the For .. . Next loop slows the program 
enough to record the characters. Should 
more time be needed, hit the Break key to 
stop the program. To continue, type In 
CONT and hit the Enter key. 

In this program, line 10 clears the screen; 
lines 20 and 50 create a loop starting with 
the number 129 and ending with the number 
191. Line 40 prints a blank line between 
each character representation. Line 30 
prints the current numeric value of A fol­
lowed by an equal sign. The Instruction 
CHR$(A) prints the ASCII equivalent of the 
number A. For this problem all the ASCII 
equivalents are graphic characters. 

Once my students had recorded all the 
graphic characters, I gave them the follow­
ing program to type In: 

10 CLS 
20 FOR x - 15382 to 1637e STEP2 
30 POKE X- 2. 32 
.0 POKEX - 1, 32 

50 POKE X, 32 
eo POKEX+l. 32 
70 POKE X, He 
80 POKEX+l , 190 
90 POKE X+ 2, 189 
100 POKE X + 3, 1711 
110 NEXT X 

120GOT020 

I then gave my students the following In­
structions: 
• Enter this program and run It. 
•Describe how the program works line by 

line. 
• Remove the words STEP2 from line 20. 

How does this affect the program? 
•Write a program that will cause the ob­

ject to move In a different direction. 
In the program a small flying saucer 

moves across the screen from left to right, 
top to bottom. The saucer Is continuously 
erased and rebu ilt so It appears to move 
across the screen. More specifically, the 
For... Next loop In lines 20 and 110 cause X 
to be Incremented from 15361 to 16379. 
STEP2 causes this incrementation to be 
done be twos (i.e. 15362, 15364, 15366, etc.). 
Removal of STEP2 causes the saucer to 
move half as fast. Lines 30 through 60 erase 
the saucer. (I.e. the ASCII number 32 causes 
a six-bit graphic character to be erased). 
Lines 70 through 100 rebu ild the saucer. 
This program Is a little unusual because It 
starts with a non-existent figure being 
erased and then builds a figure.Xis then in­
creased by two, the previous figure Is 
erased, the next figure Is built, and so on, 
until X Is greater than 16377. 

As a further exercise I asked my students 
to write a program which would cause the 
saucer to move In three other directions. 
This isn't that simple because the sample 
program Is not geared for many other direc­
tions. For example, If we wish the saucer to 
move from right to lett, the For ...Next loop 
Is of little use In Its present form. Thus, they 
first had to determine a set-up for the pro· 
gram that could be adaptable for any dlrec· 
lion. The right to left example that follows Il­
lustrates this: 

10CLS 
20X•16379 
30 GOSUB 1000 
.OX•X-1 
50 IF X<1S360 THEN GOTO 20 
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... the only person hurt by 
this type of experimentation 

80GOT030 
1000POl<EX,176 
1020 POl<E X + 1, 1llO 
1030 POl<E X + 2,1118 
1040 POl<E X + 3,176 
10!50 POKE )(,32 
1080 POl<E X + 1,32 
1070 POl<E X + 2,32 
1080 POKE X + 3,32 
2000RETURN 

In this program the subroutine at lines 
1000 through 2000 can be used no matter 
what direction the figure moves. The key to 
the movement Is In lines 40 and 50. Line 40 
decrements the value of X by one, and thus 
the saucer appears to move from right to 
left. Line 50 Is necessary to keep the ship 
from going off the screen, and it also 
restarts the program when It reaches the 
end of the screen. 

If we wish to move In another direction 
we only have to change lines 40 and 50. For 
example, If we wish to move from top to bot­
tom In a left to right manner we would use 
the following: 

40X c X - 1!4 
42 IF X + 3>18383 THEN X • X -1023 
50 IF X + 3 • 18383 THEN X • 15380 

Line 40 writes X In the position directly 
below the previous X. Line 42 places the 
figure at the top of the screen after the 
figure has been printed at the bottom. The 
figure at the top Is printed to the right of the 
previous figure at the bottom. If we wish the 
figure to be printed In a top to bottom, right 
to left manner, we need only substitute the 
following for line 42: 

IF X +3>16383 THEN X• X-1025 

Line 50 prints the figure at the upper left 
of the screen before If goes past the bottom 
right of the screen. 

Now that we can get the figure to move in 
any direction, It would be nice If we could 
switch directions at the push of a button. To 
do this we have to make use of the IN KEYS 
Instruction. As an Introduction, I gave my 
students the following program and in­
structions: 

10 CLS 
100 PRINT 10:GOSU8 1000 
110GOTO 100 
200 PRINT 20:GOSU8 1000 
210 GOT0200 
300 PRINT 30:GOSU8 1000 
310 GOT0300 
400 PRINT 40:GOSU8 1000 
410GOT0400 
500 PRINT 50:GOSU8 1000 
510GOT0500 

1000 FOR X • 1 TO 200;NEXT X 
1010 IF INKEY$ • " 8" THEN GOTO 200 
1100RETURN 

• 	Aun the above program and hit the let­
ter 8. What happens? 
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•Modify the program above so that lines 
100, 200, 300, 400 or 500 get executed 
when a different letter Is pressed. 

•What does INKEYS do? 
When the program Is executed, the num­

ber 10 is written periodically until the letter 
8 Is hit. At this time the number 20 Is 
printed. 

Modifying the program Is somewhat dif­
ficult. Due to a peculiarity of the INKEYS In· 
structlon, once It Is accessed the value dis­
appears. Thus, If we just used If statements 
between lines 1000 and 1100, only the first If 
statement would reflect the key that was 
depressed. If we want to check the de­
pressed key more than once, we must use 
code similar to the following: 

1010 8$ " INKEYS 
1020 IF 8$ = "A" THEN GOTO 100 
1030 IF 8$ • "8 " THEN GOTO 200 
1040 IF 8$ • "C" THEN GOTO 300 
1050 IF 8$ = "O" THEN GOTO 400 
1080 IF 8$ = "E" THEN GOTO 500 

By storing the value of INKEYS within our 
program, we can access It as often as we 
like without It disappearing. 

But now we need an If statement for 
every check we wish to make. To avoid this I 
Introduced my students to the ON . . . GOIO 
Instruction with the following changes In 
the program: 

1000 FOR X=1 TO 200:NEXT X 
1010 ON VAL(INKEY$) GOTO 100,200,300,400,500 
1020 RETURN 

The way the ON ...GOTO Instruction 
works Is more clearly explained if I use the 
following example: 

ON X GOTO 100,500,200 

If X= 1 then we go to line 100. If X= 2 then 
we go to line 500. If X = 3 then we go to line 
200. If X has any other value, the next state­
ment In the program Is executed. In line 
1010 we must use the VAL Instruction be­
cause IN KEYS gives us the ASCII equivalent 
of the number we have entered. By using 
VAL the ASCII characters are converted to 
numerics. 

Now that we can move our figure in any 
direction by hitting a key, there are a few 
other things we might desire If we want to 
make this program Into a game. First, we 
might want more than one figure on the 
screen. Second, we might want them to 
shoot at each other; and finally we must 
decide If the second figure will be con­
trolled by another person or the computer. 

The 13-llne subroutine In Fig. 1 con­
structs a second figure whose movl!1nent Is 
controlled by hitting the letters A,8,C or D. 
The values given to the W array In conjunc­

is the programmer." 
tion with lines 3020 through 3050 and 3100 
control the direct ion of the f igure. 

Line 3020 causes the letters A through D 
to be converted to the numbers one through 
four. Line 3020 subtracts 64 from the ASCII 
equivalent of the character depressed while 
the program Is running. Since the ASCII 
equivalents of A,8,C and Dare 65,66,67 and 
68 respectively, this line gives variable B a 
value of one when A Is depressed, two when 
B Is depressed, three when C Is depressed 
and so on. Line 3030 allows only A through 
D to be depressed; all other letters set B to 
equal one. Line 3040 erases the figure. 

Line 3050 causes Y to be Incremented by 
a member of the array W. The values of this 
array were established In line 12 along with 
the Initial values of Y and B. The variable B 
points to the correct element. 

To Illustrate this, let us assume that C 
was depressed while Y = 16005. Then line 
3020 becomes: 

8 • ASC(q-1!4 which ~n• 
8 =tl7 -154 which meana 
8 = 3. 

The If statement In line 3030 falls since 
8 =three. Line 3040 erases the figure that 
started at Y = 16005. 

Line 3050 translates to: 

Y=18005 + W(3) alnce W(3) • 114 from line 12 
y • 18005 + 84 
y = 18088. 

The If statements In lines 3060 through 
3090 re-establish Y If the va lue of Y extends 
beyond the range of the screen (I.e. 15360 to 
16383). Line 3100 then builds the new figure 
at the desired location. 

To put It more simply, If A Is entered, the 
f igure moves from right to left. If C Is 
entered the f igure goes down, and If D Is 
entered the figure moves up. 

Fig. 2 Illustrates another version of this 
subroutine. In this version the computer 
controls the ship (variable Y). The 
computer's ship chases another ship 
(variable X). In addit ion, the computer's ship 
fires upon the user's sh ip (lines 3130 
through 3200). With minor modifications 
both of these rout ines can be Included 
within the same program. I suggest chang­
ing Flg.1 In the following manner. 
•Change the line numbers. 
•Change variable Y to X. 
•Change Y= 16379 to X = 15360 In line 12. 
•Change the variable B to another variable 

name (such as C). 
By adding a couple of GOSUBS you' ll 

have one ship chasing another. However, 
since the u.ser's ship doesn't shoot, you had 
better add a rout ine for this If you Intend to 
win.• 



owSyour
IOvelife? 

la: romantic... playful.. .outrageous .. a fantasy. Interlude is: • A Bed of Roses (lnter­
(lnterlude #49) • The C (Interlude # 7) • Rodeo! (Interlude # 71) • The King and I 

Some Enchanted Evening\lnterlude # 84) • Caveman Caper (Interlude #82) • From Here 
111w:i11uue No. 30) • Satin Dreams (Interlude #72). 

100 lntarludes are Included in the program. Most are described In detail in the accompanying manual, 
._lfmw Interludes are buried in the program awaiting that very .,... 287 

when your interview says you' re ready. (When you learn secret Interlude'" 
99. your love life may never again be the same!) Interlude 

e you experiences you' ll never forget. Are you ready for it? The Ultimate Experience. 

-----------------------------------· 

INTERLUDE. Dept. 80, 10635 Richmond Avenue, Houston, Texas 77042. I'm really ready. Send my Interlude today. 
Ap...11 (16Kl ' TRS· 80 (Model 1, 16K) • • Postu Avall• ble for lmmedl•t• ship ment. 

Cassette ($18 95) Cassette ($18.95) 0 20"x24" reproductlonof 
0 Diskette ($21 95) '""' Diskette ($2 1 95) this ad without ad copy Please enclose your check payable to INTERLUDE 
0 Diskette ­ Pascal or DOS 3 3 ($21 95) ($4 95-mcludes or complete"the charge Information 
Add $1 75 for ~hipping and handling shipping charge!>) 

p MASTERCARD 0 VISA All charge customers must sign here.____ 

Account No __ ExpiratJon date __ MasterCard Bank Code 


CHARGE CUSTOMERS: Order by phone toll-free! 1-800-231-5768 Ext. 306 (Texas 1-800-392-2348 Ext 306) 
Name _ Age - --­
Address --------------- ­

State City~--------------
"Apple 0 ii a r9tered trademark of Apple Computers. Inc. • •TRS-80 Is a registered lrademarl< of RadJO Shack a Tandy Co. 



APPLICATION 

This program will lay-up your TRS-80 for more than three seconds. 

Hoops 


Wiiiiam Cornwell 
609 Ellynn Drive 
Cary, NC 27511 

Score! Doctor J adds two more!", ex­
claimed the television announcer. 

" Dad, how many points does Doctor J have 
now?" asked my 14-year old son. I couldn 't 
tell him as I wasn 't keeping score myself , 
but as I glanced up with my response, I 
noticed our Level II 16K TRS-80 nearby, but 
not In operat ion. 

What a great applicat ion - design a 
basketball scorekeeplng program. So in 
the next few evenings I thought con­
siderably about what would be required. 

The more I thought, the better the pro­
gram appeared. First, I located a video 
display worksheet and penciled in the for­
mat of the output-team names, scores 
and fouls. I then provided lines for the 
Individual players-numbers, names, 
number of fleld goals and fouls, total 
points scored, and number of personal 
fouls (see Photo 1). I discovered that a two­
dlmenslonal, 14-member array in Basic 
would handle all of this data nlcely. 

With the output out of the way, I next 
considered the Input data. One goal was to 
have the ablllty to correct any character 
keyed In error prior to entering the data, or 
provide a means of Ignoring the input re­
quest from any character position. Based 
on my Basic experience, this precluded 
the use of an JNKEYS type of routine. Also, I 
wanted any Input combination to be one 
character string so the user would not 
have to continually key additional com­
mas as field separators. This would also 
provide the flexlblllty of having one , two , 
and four-character Input coding strings. 

Next, I started to code the Basic pro­
gram logic, but on paper first! This turned 
out to be well worth the effort as I was able 
to develop the total program In a subrou· 
tine fashion-optimizing statements as I 
coded-and using open boxes for GOTO 
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label numbers. When the Basic coding 
was finished, I wrote the statement 
numbers down for both the Basic state· 
ments and then in the GOTO boxes. 

Since I don't have the luxury of a printer, 
t he paper draft provided outstanding refer­
ence material for debugging and cosmetic 
changes. And I made several of each. 

The moment of truth arrived as I keyed 
Run. Concept was good, but I had to make 
several other minor adjustments for better 
viewing on the output display. I was quite 
happy with the results-the paper draft 
netted a nearly bug-free Implementation! 
Numerical column alignment using Basic 
with combinations of single and double-

digit numbers was the toughest problem. 
Screen data is presented In anywhere from 
one point five to three seconds depending 
upon the number of players. 

After loading the program and keying 
Run to begin program init iat ion, the user is 
questioned whether or not he desires an 
explanation of the program and the in­
structions. Assuming the user wants this 
Information, he keys a Y (for yes) and a 
description of the program Is displayed. 

He Is then requested to push the Enter 
key to continue program operat ion. The 
Help screen (see Photo 2) Is displayed. The 
next logical funct ion would be to load both 
a home team and a visit ing team. Com· 

Photo 1. Sample Output Reflecting Box Score of 
NBA final Playoff Game Box Score (Player Fouls are Estimated). 
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"What a great application-

design a basketball scorekeeping program. " 

mands for each appear later. 

The Enter Data? request appears at the 
bottom line of the screen as a resu lt of: 
keying N (for no) to the Information request 
during program Initiation; pushing Enter 
after viewing the program Information and 
input coding structure display; the suc· 
cessful conclusion of a previously keyed 
input command. 

Since the Enter Data? request Is where 
all the action occurs during the course of 
th is program, a more detailed descript ion 
of the Input code structure follows. After 
keying any Input code, the user pushes the 
Enter key to Initiate program action for 
that code. 

Valid single-character entries are: 


?-I have a question and need help­

this will display the Input coding struc­

ture (the Help screen in Photo 2) that Is 

acceptable to the Enter Data? request. 

D-Display-dlsplays the team and 

player totals. 

X-lnput keying error-this character 

appearing In any one of the four posl· 

tlons of the Input code positions 

signals an Input error and the user can 

respond to another Enter Data? re· 

quest. 

E-Exit-exits or terminates the pro­

gram. 


Valid two-character entries are: 


HA-Add player(s) to home team-user 

must enter a two-character number, 

push the Enter key, and then key a 

name of 12 characters or less and push 


the Enter key again. If no players' capt information applies to the visiting 
names exist, the user will be requested team. 
to key a team name with the same 12 
characters or less limltatlon followed Valid four-character entries are: • in· 
by the Enter key prior to entering any dicates that the first character wi ll be 
player information. either an H for a home team player or a V to 
VA- Add player(s) to visiting team­ indicate a visit ing team player; the second 
same description as the HA code ex· character indicates what event occurred; 

-Ylt.ID IrflJT cm r!J! Tl£ 'Dnm w~·inm 
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Photo 2. Sample of Help Screen Display. 

The MicroMint Inc. ..- 310 

917 Midway 
Woodmere, NY 11598 
Dealer h14111iries 
init1d. 

·=-= 

This Is all It takes to say this or 143 other expressions with MICRO. 
MOUTH" . Absolutely no software drivers or subroutines to load. 
MICRO MOUTH" , the latest Circuit Cellar project can be used as an 
emergency annunciator, as an aid fOf the handicapped, for process 
control and automatic monitOfing, and to add new dimensions to 
computer games. 

Sample phrases that can be programmed are: 

" THE TIME IS 4 HOURS 23 MINUTES . . . (BEEP)" " 

' "NUMBER 4 IS 3.47 VOLTS" 

" THE SPEED IS 100 METERS A SECOND . . SLOW DOWN"" 

Thousands of expressions can be added by changing the ROM chips. 


MICROMOUTH" is plug compalible with f\PPLE II and TRS-so· com­

puters. Directions are included for S100. H8 and parallel 

port operation. ·01G1TALKER is a trademark 01 National Semiconductor Corp 


Complete Kit (Model I) $150.00 

AIHmbled and IHted: 
Appl• 11•••.•••••••.••.....•.....•..•.•...•..•stso.oo To order call: 
TR~ Model I wlpower supply, CIH, 
cable•...•••••..••••.••.•.•.•.••.......•.•.•..• $175.00 1·800-645·3479 
TR~ Model 111........................ $200.001 In N. Y. 516-374·6793 
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the last two characters of NN represent 
the number of the player. 

·eNN-Basket scored-player NN 
scored a two-point field goat. 
•LNN-Long basket scored-player 
NN scored a three-point field goat. 
•FNN-Foul shot successful-player 
NN scored one successful free throw. 
·TNN-Two foul shots successful­
player NN scored two successful free 
throws. 
•PNN-Personal foul-player NN has 
committed a personal foul. 

The Help screen (see Photo 2) provides a 
concise listing for the above codes. 

For those readers who do not care about 
the Internal data str!Jcture or have no In· 
tentlon of modifying the program, they 
should conclude with the summary 
paragraphs. As I stated earlier, the data 
area for the program Is a two-level, 
14-member array for each field: player's 
number (AS), player's name (BS). number of 
field goals (J}, number of successful foul 
shots (K), total points (l) and number of 
personal fouls (M). 

Variables N and Pare used for updating 
the array fields: N Is the level value-zero 
for the home team and a one for the 
visiting team. This value Is determined 
from the first character of the Input coding 
structure. The variable P, when It ranges 
from one to 13, represents a player value. 
When this variable Is a zero It refers to a 
team value. 

For Instance, the name field, BS (0,0) or 
BS (1,0), refers to the team names. The field 
goal variable, J (0,0) or J (1,0), contains the 
number of players currently entered In the 
team list (see Fig. 1). The total points field 
for the team contains the team score, and 
the number of personal fouls field con­
tains the number of team fouls. But this 
last value never exceeds seven for either 
team since seven will handle the foul 
bonus situations for all levels of basket· 
ball. 

In summarizing, I wanted a useful, sim­
ple and meaningful code structure. The 
basketball scorekeeplng program, I think, 
meets these original objectives. In addl· 
lion, the program, as Is, applies to any 
level of basketball-professional, col· 
leglate, scholastic, or non-scholastic. The 
program can also be used with several of 
the commercial basketball games 
available such as Basket. 

The program provides the basics for 
basketball scorekeeplng and was a joy to 
develop. Some possible enhancements In· 

"The program provides the basics 
for basketball scorekeeping 
and was a joy to develop. " 

elude: Loading the players' names and averaging-type programs; and, lastly, cor· 
numbers via tape, disk or data statements; reeling any error once entered (pojnts 
printing a final box score at the game's credited to the wrong player, disallowed 
conclusion; saving player and team totals baskets or fouls). I WQUld be Interested In 
on some media for use with additional copies of any such enhancements. • 

Fl9lcl v ........ T-""-111111 Player ........"°" 
P•O p . 1 P • 13 

Player'• number AS - Nol used ­ Pleyer'S number Playe(anumber 
Pleye(s name BS r..mname P18Y9(• ­ Pl.,... ,..,,.. 
Fl.id goala ,,,_ J Number of pleY91a PlllY9f'• llekl goals Playe<'a lletd goela 

on 1um 
Foul• m- K - Not uMd- Playe( a fouls ,,,_ Pleye(a louls,,,_ 
Tote l paints L T••m paint to1•1 Playe<'a poin1 poont Play.<'• point poin1 

1ota l total 
~foul• "' T.-n pet90nal Player'• per90naf Playel'a pwaonal 

louts foul• 

Fig. 1. Summary of Array Information (Home Team when N = 0, via/ting tHm 
when N • 1). 

Program Listing 

19 REH IN I TIALI ZE AND SET MAXIMUM PLAYER LI MI T IP• l 3) 

29 CLEAR 1000 :P•l3 

39 OI MAS( l,P) :OIMB$(1,P) :DI MJ( l,P) : OIMI $ ( 2) : OI MK ( l , P) : OI ML ( l, P) : 

OI MM(l, P)

40 CLS t PRI NT@l44,"BASKETBALL SCOREKEEPINC PROGRAM" 


Progr•m contmues 

101 USES FOA ADEAD MICAOCCT\APUTEA 

no.56 

• 
0 

•• • 
0 
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END YOUR TAPE LOADING PROBLEMS 
roREVlRI 

TIU DATA DUBBER .-m 
THE PERIPHERAL PEOPLE 

ro BOX 21123 - SEATTLE. WA 9811 1 
( 206 ) 632-8649 MC &. VISA 0 K. 

EPROM-80 FOR TRS-80 
Pr~rammer for 2700 Type EPROMs 
(270<t/08, 2758, 2716, 2732, 2732A, 
Mostec 27M, Intel 27M) 

Tiit llllCll ltlullol to EPROll ,,ogrammlllg! One pr111ra• 
for d 1y,. EPROM1. Tlmlilg..., 1ollw1rw COll/111. Z8 ... 
II~ llmtiol ftrtt &O«tl Nt 11"'1111 power UPllll• 
r~ 3'" l'IMIOI cnle ~I dll1Clly to 11,.Slll 
lllltlfact Awtrltt il'Olflllllitg ll4M 100 lteOftU per lK 
oy111. lnclMn ,,ogr• Oft*" 11!d cnltttl Progra. 
operat• II two llOdtl lhdt t· EPROM l'tJI ullct Protr111 
PrMllU ­ to Ml 4 toggll 1wnc11es dtpe..._ "°" 
EPROM IY,e llCMle 2 Typt OI Khon RcM1 ... EOTASM 
Ille fro• 011c or cuune fnst-..i •IYW-rtl llto 11un1t 
Ands EPROll Oltl • to Outltr Wnln O.ntf d1t1 to EPROM 
Al!OltlllC Vtrlfy • tier wrllt And 11 1111 lllftl- ,...,.. 
1111ts TRS·80 LEVEL 2 161t RAii PRICE S290 00 

CANTECH DATA ...~ 
7826 W. ARGYLE, NORRIDGE, ILL 60656 
PHONE (312) 887 0161 

NO.I ~·~~\ 
,.e"~'~ ~ ~~ 

f£).<::y~ 1J You'ue Written a 
'-V Topnotch Program-­

We'd Like to Publt.h It/ 

Pro1rama needed for BUSINE88/ 
OFFICE Appllcatlona: 


WORD PROCltSSINO 

PATROLL/TAX CALCULATION 

GENERAL LEDGER/AR-AP 
ORDER ENTRY/INVENTORY 

Start collect1n1 your royalty 
check.a aoonl Write for our free 
Pro(rammer'a Kit today. 

INSTANT SOPTWARE, INC. .-2 

SubmJHloaa Dept. 
Peterborou(b. NH 03458 

SO PRINT@351 , "BY" 
69 PRINT@536,"wlLLIAH CORNWELL" 
79 PRINT@690,"699 ELLYNN DRIVE" 
89 PRINT@66 4,"CARY, N. C. 27511" 
90 PRINT:PRINT 
UO REM TEST TO SEE IF INFORMATION WANTED 
110 INPUT " INSTRUCTIONS NEEDED? KEY: Y/N";XS:CLS
120 IF XS ="N" THEN 180 
138 REM GO SHOW THE INFORMATION SCREEN 
148 GOSUB 1139 
150 REH GO SllOW THE VALID CODE SCREEN 
160 GOSUB 1270 
170 REM MAIN PROGRAM LOGIC - ROUTINE RETURN POINT 
1 BO XS•" " 
190 PRINT@961,"ENTER DATA";:INPUT XS 
280 REM SET AND VALIDATE LENGTH OF RESPONSE 
21 8 N=LEN(XS):lf N•3 OR N>4 THEN PRINT@l080,"INPUT NOT 1,2 OR 4 
CHARS" ; : GOTO 180 
220 R£1'1 SEPARATE FIRST CHARACTER OF RESPONSE 
230 I$ (l )•LEFT$(X$, l ) 
240 IF I$(1) • •x• THEN 180 
250 IF N=l THEN 340 
260 REH SEPARATE SECOND CHARACTER OF RESPONSE 
270 1$(2)•HID$(X$,2 , l) 
288 IF 1$(2) • "X" THEN 189 
299 REM AND GET THE FINAL TWO RESPONSE CHARACTERS 
399 I F N>2 THEN IS(9)•HID S(XS, 3,2 ) 
310 IF MIDS(XS , 3 ,1 ) • "X" TH EN 188 
329 IF MIO$(X$ ,4, l) = "X" THEN 180 
338 REH VALIDATE FIRST RESPONSE CHARACTER 
349 IF I$(l)• "D" THEN 1858 
350 IF IS(l) <> "H" THEN 388 
360 REH HOME TEMI SET UP ARRAY VALUE 
370 N•8: GOTO 549 
3811 I F IS(l) <> "V" THEN 419 
398 REH VISITING TEAM SET UP ARRAY VALUE 
490 N•l:GOTO 5411 
410 I F I S(l ) <> "R" THEN 440 
428 REM RESET TEMI POUL ROUTI NE 
438 M(9 ,8)•0: M( l,9 ) •8:PRINT@l998 , "TEAM FOULS RESET"1:GOTO 188 
448 IF IS(l)•"X"THEN 189 
450 REM SEE If USER WANTS HELP 
460 IF IS(l)•"?" THEN GOSUB 1 278 :GOT0180 
478 REM USER KEY / IN ERROR? 
488 IF IS(l)•"/" THEN GOSUB1270 :GOT0188 
490 REM USER WANT TO EXIT PROGRAM 
500 IF IS( l )•"E " THEN END 
510 REM CODE NOT VALID - GIVE USER ANOTHER TRY 
528 GOTO 180 
538 REH BEGIN SECOND CHARACTER VALIDATION 
548 If I$ (2 )• "A" THEN 630 
559 REM ADD TEAH/PLAYER ROUTI NE R OR V SET UPON ENTRY 
569 REH EXTRACT VALUE FOR NO or PLAYERS 
570 Q•J(N , 9) 

588 FOR P=l TO Q 

598 IP I$(8) • AS(N,P) THEN 818 

6110 NEXT 

618 REH PLAYER NOT IN LI ST 

628 PRINT@lllllB , "PLAYER llOT FOUtlO"; : GOTO 188 

638 CLS:Q•J(N ,0) 

640 IP 0 <> 11 THEN 688 

659 REM NO PLAY ERS YET - REQUEST TEAH NAME 

660 INPUT "ENTER TEAM NAME"; B$(N ,9) 

679 K=LEN (B$(N ,0)) : I F K>l2 THEN PRINT "TEAM NAME 12 CHARS OR LES 

S - REENTER"1K•9:GOTO 660 
689 O•Q+l 
690 IF 0 <14 TH EN 729 
790 PRINT@l099,·TOO MANY PLAYERS";:INPUT C$:GOTO 1858 
718 REM ADO PLAY ER ROUTINE 
728 I NPUT "ENTER PLAYER'S NUMBER AS TWO DIGITS (85,13) "1AS(N,Q) 
738 K•LEN( AS(N , Q)) :IP K<> 2 THEN PRINT "NO MUST BE 2 DIGITS - REE 
NTER": K•8:GOTO 728 
748 INPUT "ENTER PLAYER'S NAME ( 12 CHAR LI MIT) " ;BS(N,Q) 
758 K•LEN( BS( N,Q)) :IF K>l 2 THEN PRINT "PLAYER'S NAHE MUST BE 12 
CHARS OR LESS - REENTER" : K• 8 :GOTO 740 
768 INPUT "MORE PLAYER' S TO ADD? KEY: Y/N";ZS
778 IF ZS•"N" THEN 888 
788 O=O+l:PRINT:GOTO 728 
798 REM SAVE NO or PLAYERS AND EXIT 
888 J(N,8)•Q:GOTO 1858 
818 IF IS(2) <>"B" THEN 858 
828 REM BASKET SCORED ROUTINE 
838 J(N,P)aJ( N,P)+l 
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ColOI' Computer .U: $310 
w/Ext. lolle 161( $'59 

~ 
ATNtr ·-·--·- · 

Model116'K 

$3300 

Atart aoo 32K S789 

Modetlll 16K 
$839 

2 DR + RS232C 
$2100 

TheM are fust a few of our many 
fine otters - computers, perlph­
erals, modems, printers, disc 
drives and an unusual selectton 
of package values. Call TOll 
FREE today and check us out for 
price and warranty. 

OfALEll INQ\JllllES All£ INVllEO 

Price• •ut>Ject to cllonge without nollce 

TllS-IO •• o reg11te<ed trodemork ol Tandy Corp 

call TOLL FREE 
t·BOO-S•J·Bt24 

com 
Writ• for your 
lrM COIOIOQ 

D.pt. K 
2'5A Great Rood 
Llltl•ton, MA01'60 .-130 
(617) 486-3193 

Factory warrantees on Apple and 
Atari equipment Other equipment 
carries manufacturer's warranty or 
Computer Plus 180 day extended 
warranty Combined warrantees 
carry Computer Plus 180 day war· 
ranty or or iginal manufacturer ' s 
warranty. 

Program conlinu.rl 

84B L(N,P)•L(N , P)+2 : L(N,0)•L(N , B)+2:GOTO 1050 
850 IF I$(2) <> "L" THEN 89B 
860 REM 3 POINT BASKET SCORED ROUTINE 
870 J (N, P)•J(N ,P ) +l 
88B L(N,P)•L(N,P) +3 :L( N,9)•L (N,9)+3:GOTO 1B5B 
899 I F I$(2) <>"T" THEN 939 
90B REM TWO FOULS MADE ROUTINE 
910 K(N,P)•K (N ,P)+ 2 
929 L(N , P) =L(N,P)+2 : L(N , 0) •L( N, 0)+2 :GOTO 1050 
93 0 IF 1$(2)<>"F" THEN 970 
940 REM ONE FOUL SCORED ROUTINE 
959 K(N,P)cK( N,P ) +l 
960 L(N,P) cL (N,P)+l:L(N,0)•L(N,0)+l:GOTO 1959 
97 0 IF 1$(2) <> "P" THEN 19 3 0 
980 REM PERSONAL EOUL ROUTI NE 
990 IF M(N,P) <6 THEN M(N,P) : M(N,P ) +l 
1900 IF H(N , 0 )<7 THEN M(N,0)=M (N,0)+1 
191 0 GOTO 1050 
1 020 REM SECOND CHARACTER INVALID - TELL US ER 
1030 PRINT@l000 ,"SECOND CHARACTER INVALID"; : GOTO 180 
1949 REM SCREEN DISPLAY ROUTINE 
1059 CLS:N2 8:P2l :I=J( 9,9) : IF J ( l,9 ) >I THEN I=J(l, 0 ) 
1060 PRINT TAB(0)"H:";TAB(3)B$ (N,0);" ->";L(M,9 ) ;TAB (2 4 ) "TF-";M ( 
N,0) ;TAB (33) "V: ";TAB ( 36)BS(P,0);" - >" ;L (P , 9 ) ;TAB(57) " TF-" ;M (P , 0) 
1070 PRINT TAB(l)"t PLAYER";TAB(l7)"G F PT PF";TAB (3 4)"t PLA 
YER"1 TAB(5B ) "G F PT PF" 
1080 FOR Q • l TO 13 
1090 IF I <Q THEN PRINT:GOTO 1 110 
1105 PRINT TAB ( 0)A$ (N,Q); TAB ( 3 )B$(N , Q) ;TAB ( l6 )J( N,Q ) ;STR$(K(N,Q ) 
) ;TAB(23) STRS (L( N,Q )) ;TAB(27) STR$ ( M(N,Q) ) ; TAB (33)A$ (P,Q ) ; TAB( 36 ) 
B$ ( P , Q) ;TAB ( 49 )J (P , Q) ; STR$(K(P,Q)) ;TAB (56) STR$(L ( P,Q )) ;TAB ( 60)ST
RS(M(P,Q)) 
1110 NEX1' 
1120 GOTO 18 0 
1139 REM INFORMATI ON SCREEN DISPLAY ROUTINE 
1140 CLS:PRINT TAB(l6 ) "BASKETBALL SCOREK EEPING PROGRAM" 
11 5 0 PRI NT : PRINT"PROGRAM WAS DESIGNED FOR EASE OF USE WHILE KEEP 
I NG SCORE OF A" 
1160 PRINT "BASKETBALI. GAME IN PROGRESS AT ANY COMPETITIVE LEVEL 
-- PRO , " 
1179 PRINT"COLLEGE, SCHOLASTIC OR PICK- UP VARIETY.":PRINT 
1189 PRINT"PROGRAM FEATURES A 'HELP' FACILITY BY KEYING ' ? ' AND 
CODES FOR: " 
119 0 PRINT" 2 POINT FIE LD GOALS, 3 POINT FIELD GOALS ( PROS) , l OR 

2 FOUL" 
1200 PRINT"SHOTS MADE , AND RECORDING A PLAYER ' S PERSONAL FOULS." 
: PRI NT 
1 210 PRINT"LIMITATIONS INCLUDE: 12 CHARACT ER MAXIMUM FOR NAME S 0 
F TEAMS" 

1220 PRINT"AND PLAYERS , TEAMS CAN HAVE A MAXIMUM OF 13 PLAYERS." 


1230 PRINT:PRINT 

1240 PRINT TAB(39) "PUSH 'ENTER' TO CONTINUE " 

1250 INPUT CS 

1260 RETURN 

1270 REM VALID I NPUT CODE SCREEN DI SPLAY ROUTINE 

1280 CLS:PRINT@9, " VALID INPUT CODES FOR THE 'ENTER DATA' REQUEST 


1290 PRINT@l33,"CODES: ?":PRINT@l 45,"HELP NEEDED, DISPLAY THIS 

SCREEN" 

1300 PRINT @2 05, "D":PRINT@209 , "DI SPLAY TEAM AND PLAYER INFORtlATIO 

N" 

1310 PRINT@269,"R":PRINT@27 3 ,"RESET TEAM FOULS TO ZERO" 

132 0 PRI NT@333,"X":PRINT@3 37,"INPUT KEYING ERROR - IGNORE ( IN A 

NY POSI TION) " 

1330 PRINT @39 7,"E" : PRINT @401,"GAME OVER - EXIT FROM PROGRAll" 

1340 PRINT@460,"HA":PRINT@465 , "ADD PLAYER TO HOM E TEAM LI ST" 

1350 PRINT@52 4,"VA":PRINT@529,"ADD PLAY ER TO VI SITING TEAM LI ST" 


1360 PRINT@580,"( * s 'H' FOR HOME T EAM, 'V ' FOR VISITING TEAM B 

ELOW)" 

137 0 PRINT @65 0 , " *BNN":PRINT@657 , " 2 PT FIELD GOAL BY PLAYER NN" 

1380 PRI NT @7 14,"*LNN":PRINT@721 ," 3 PT FIELD GOAL BY PLAYER NN (P 

ROS/ LONG SllOT)" 

1390 PRINT@77 8,"*FNN":PRINT@785,"l PT FOUL SHOT MADE BY PLAYER N 

N" 

1 400 PRINT@842 , "*TNN":PRINT@849,"2 PTS ON FOUL SHOTS MADE BY PLA 

YER NN" 

1410 PRINT@906, " * PNN": PRINT @9 1 3 , "PERSONAL FOUL AGAINST PLAYER NN 


1420 RETURN 

1430 PRINT@998, " PUSH 'ENTER' TO CONTINUE" 

1440 INPUT C$: RETURN 
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SWITCH To5'1J,, DOUBLE DENSITY 


FEATURES 
• 	 5- and 8-inch• disk drives 
• 	 Single- & double-density 
• 	 Any size and density in any mix 
• 	 Read Model I, 11• and Ill disks 
• 	 5- or 8-inch• system disk 
• 	 Single & double sided disk drives 
• 	 DOS+ 3.3.9 included, with Disk 

BASIC. 
• 	 6 month warranty 
• 	 Up to 3.75 megabytes online 
• 	 Easy installation - plug-in & run 
• 	 Analog phase lock loop data 

separation 
• 	 Precision write precompensation 
• 	 Regulated power supply 
• 	 Guaranteed operation at 4MHz 
• 	 All contacts gold plated 
• 	 Solder masked & silk screened 
• 	 Runs under DOS+ 3.3.9, TRSDOS 

2.3, NEWDOS 2.1, NEWDOS/80 
1.0, LOOS, NEWDOS/80 2.0, 
and ULTRADOS 

• 	 Reads 40- and 35-track disks on 
80-lrack drives 

• 	 FDl791 controller + your FDl771 
• 	 Fits Model I expansion interfaces 
• 	 Fits LNW expansion interfaces 
• · Track configurations to 80-tracks 
• 	 5 inch disk storage increased to: 

161,280 bytes - 35-track SS/DD 
322,560 bytes - 35-track DS/DD 
184,320 bytes - 40-track SS/DD 
368,640 bytes - 40-track DS/DD 
368,640 bytes - 80-track SS/DD 
737,280 bytes - 80-track DS/DD 

• 	 8 inch disk storage increased to: 

691,360 bytes - 77-track SS/DD 
1,182,720 bytes - 77-track DS/DD 

SS: single-sided DS: double-sided 
SD: single-density DD: double-density 

COMPLETE - The LNDoubler 5/8, 
switches your Model I or LNW-80 
into the most versatile computer you 
can own. The LNDoubler's switch 
allows you to boot from 5- or 8-inch 
system disks, and it's accessible from 
outside the interface. The LNDoubler 
5/8 comes with a double-density disk 
operating system (DOS+ 3.3.9), 
complete with BASIC and utility 
programs . . . ready to run your 
software NOW! 

VERSATI LE -Whether you want 
single-sided, double-sided, single- or 
double-density, 5- or 8-inch operation, 
complete versatility is here today! 
Any combination of 5- and 8-inch disk 
storage is possible with the 
LNDoubler 5/8. Each of your present 
40-track, single-sided 5-inch drives 
will store up to 184,320 bytes 
(formatted storage) - that's an 80 '0 
increase in storage capacity for only 
half the cost of just one disk drive. 
With three 8-inch double-density, 
double-sided drives your Model I will 
have 3.75 Megabytes of online storage 
- that's more storage than a Model II 
or Model III! 

ADVANCED - The LNDoubler 5/8 
is the most technically advanced, 
tested and reliable double-density 

$/8
board you can buy. The LNDoubler 
5/8 baa more features, more options 
and more software support than any 
other product of its kind. 

EASY TO INSTALL - The 
LNDoubler 5/8 is easy to install. 
There are no traces to cut, no wiring 
to do, just a screwdriver and a few 
minutes of your time is all that is 
required. The instructions are fully 
illustrated for all interfaces. In 
minutes you wiJI be 'up-and-running', 
and enjoying your computer 88 never 
before. 

COMPARE - Compare features, 
compare quality, compare value, and 
make the SWITCH today! 

Immediate delivery from stock - at 
your dealer NOW for only 

·219.95 

RESEARCH CORPORATION 
2120 WALNUT Tuetln, CA. 92880 (714) 544-5744 (714) 141-115(1 

·~-dmr c.pr,.11on rf<lllJl'ft tp«11l 111blt. " dnublt d•n 11y rtquirff .! ~MHz Cl'L •peed-up mud1hca11on ur L!l. \\ -llO 4111Hz compuln Tlt.'i t;(),. 1 tradrmatk ot randv Corporauon 



Just 55 hours ago, 5.3 million pounds of thrust from two solid fuel boosters sent the 
Space Shuttle Columbia into orbit . Now, on-board computers performing 325,000 
separate operations every second will help guide the Columbia safely and gracefully 
home to Earth. 
Instant Software's SPACE SHUTILE puts you in the command pilot 's chair of America's 
first reusable space vehicle. And , until commercial space flight becomes a reality, this is 
the closest you 'll get to the Ultimate Flight. 

TO ORDER: 
0332R-A11 Model I & Ill Level II 16K $14.95* 

V1S4 --m•instant Sottware· 
PETERBOROUGH, N.H. 03458 

•Plus Sh•PP•"9 

See your local 

Instant Software dealer 


or Call Toll-Free 

1.000-258-5473 


orders only 

In New Hampshire 
1-003-924· 7296 


Mon Fn 800 am- • 30 pm EST 


Dealer 1nqu1r 1es 1nv11ed 



Contln,,_., from page I I 1 

"To help us recognize the 'programs' or 
levels of thought in our own minds, 
Hofstader engages us in various mind games." 

pie. There ls no psychological proof to chart 
the metamorphosis of neuron action to 
symbol recognit ion to Iteration. To help us 
recognize the " programs" or levels of 
thought In our own minds, Hofstader en­
gages us in various mind games. This is the 
purpose of the fictional dialogs that follow 
each chapter of Godel, Escher, Bach. 

The main characters of the dialogs are 
the Tortoise and Achilles. The choice of 
these figures was inspired by Zeno and by 
Lewis Carrol l. Zeno, a Greek mathemati ­
c ian, wrote a tale about a foot race between 
the Tortoise and Achilles to illustrate his 
theories of paradoxes of mot ion. Lewis 
Carroll , the author of. Allee In Wonderland 
and a Nineteenth-century mathematician, 
borrowed the Tortoise and Achilles from 
Zeno to write a dialog about reasoning 
Carroll's dialog ts repri nted in Godel, 
Escher, Bach. Each dialog In the book helps 
us conceptualize the Intricate methods of 
human thought. 

Hofstader's dialog tit led " Crab Canon" 
tells the story o f a chance meeting between 
Achilles and the Tortoise In the park. In the 
middle of their conversation, they are Inter­
rupted by a friend, the Crab. The title, "Crab 
Canon," has more significance In relation 
to the dialog. 

"Crab Canon" , you'll recall , Is a theme 
followed by Itself In reverse. The notes read 
the same melody backwards and forwards. 
In Hofstader's "Crab Canon" the lines are 
virtually the same when they are read from 
the end or from the beginning. For instance, 
the opening lines of the dialog are: 

Tortol1e: Good clay. Mr. A. 

Achllle1: Why, same to yoo. 


TortolH: So nice to run Into you. 

Achllln: Thal echoes my thought• . 


Tortolae: And It's a perfect clay tor a wall<. I think I 'll 

be walk ing home ooon. 


And the closing lines: 

Achilles: And lft a perfect day tor 1 w1lk I th ink I'll 

be walking home soon. 


Tortoise: That ecr>oes my thOugllts. 

Ach//i.a: So nlca to run Into yoo. 


TortolH: Why, same to you. 

Achlll• • : Good day, Mr. T. 


When the Crab appears, he's full of 
multlple-entendres and sel f-references. He 
talks about himself, saying he "would crab 
up a storm." Of course, his name, the Crab, 

the dialogue. '" Which came first-the Crab, 
or the Gene?' That is to say, 'Which came 
last-the Gene, or the Crab?'" (His refer­
ence to his genes reflects on the structure 
of meaning In yet another way. Unless 
you're familiar with the genetics of crabs. 
you' ll have to read Godel, Escher, Bach to 
appreciate the allusion.) 

The conversation between the Tortoise 
and Achi lles touches on a print by Escher in 
which Interlocking crabs are formed by the 
figu re and the ground, and also on a crab 
canon in Bach's Musical Offering. In less 
than four pages, the word " crab" has ac­
quired a myriad o f symbolic meanings. 

The "Crab Canon" is a highly structured 
piece of writing that causes numerous sets 
of operat ions to be carried out with in the 
reader's cognitive system. But we use such 
deep and intertwined levels of interpreta­
t ion dally. While I was reading Godel, 
Escher, Bach, I dreamed one night that I was 
an Al researcher. My dream is a less 
sophist icated story than Hofstader's "Crab 
Canon." But it is a c lear example of several 
levels of implicit meaning within the hierar­
chy of my own thought processes. 

An Ai research project I had been working 

on for many years was reaching its culmina­
t ion. Yet. I fel t t he answers to many of my 
questions were beyond my reach. I had ac· 
cess to a vast computer system and to sev· 
erai microcomputers. None of them could 
help me form ideas. I left the lab to walk 
along a secluded beach at twilight. 

I walked up and down the beach for sever­
al hours. I contemplated subtle distinct ions 
between the minds of men and the minds of 
machines. Finally, I laid down beneath a 
cluster of palm t rees to sleep. As I listened 
to the waves. I thought to myself, " Al least 
In this way, the human being will always be 
different from computers." I had struggled 
with Ideas and depression, and I had been 
comforted by nature. 

When I awoke at dawn one of my micro· 
computers was beside me. It presented me 
with an exhaustive catalog comparing and 
contrasting the most curren t facts about 
human and machine Intelligence. I hadn't 
programmed the computer to generate the 
list. It had acted on Its own volition. 

In many ways, the dream is a synopsis of 
Godel, Escher, Bach. First, some thought 
patterns Hofstader st resses are evident. 
There's a circular pattern of self-reference, 

is self-reference with in the dialog. But the M. C. Escher's Hand Drawing Hand 
Crab's words also hint at the structure of © BEELDRECHT, Amsterdam VAGA, New Yori< 1981 Collection Haags Gemeenl enuseum 
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NEED A PRINTER? 

UP TO 25 °·0 DISCOUNTS! ­

CENTRONICS 739 ( L~~~1~~~v ) 
With Graphics and 

Word Processing Print Quality 

ANADEX 

Dot Graphics, Wide Carriage 

• 11 x 9 dot matrix; lower case descen· 
dera • Dot resolution graphics • Bl· 
directional, logic seeking • Up to 200 
CPS • RS 232 Serial & Parallel • Forms 
control • X-ON/X·OFF • Up to 8 part 
copy. 

ANADEX H01 ..... . ...................... (List $1650) l e.II 

GRAPPLER TM Apple graphlca lnterfec9 ........... . . . ...... 1111 


VISTA - C. ITOH STARWRITER 

Daisy Wheel Letter Quality 

'· • 25 CPS (Optional 45 CPS) • Typewriter 
quality • Centronlca parallel • RS 232 
Serial (Optional) • Proportional spacing • -	 Bldlrectlonal • Programmable VFU • Self 
test • Dlablo compatible • Friction feed 
(Optional tractors) • 136 printable columns 
• M91lufactured by C. ITOH. 

YllTA V300(C. ITOH)ITARWRITER .......... . (Uatl18851 11171 


IDS PAPER TIGERS 
Dot Resolution Graphics, quality print, speed 

9 wire prlnthead 
(460) with lower case descenders • Over 
150 CPS • bl-dlrectlonal, logic seeking 

• 8 character sizes; 80-132 columns 
• Adjustable tractors • Hlgh·resolution dot 
graphics • Proportional spacing & text 
justification 

IDS 4800 9 wire prtnthead, graphics ........... (List l10IM) ICaM 
IDS MOO wide carriage, graphics ............. (List $1394) scan 
GRAPPLER™ Apple graphics Interface . . . . . . . . . . . . . . . . . . . 1115 

CALL FOR INFORMATION &CATALOG 

(800) 854-8275 

CA, AK, HI (714) 630·3322 


RETAIL PRINTER STORES: 
Store 11 3150 E. La Palma, #1, Anaheim, CA (714) 63().3622 
Store 12 13604 Ventura Bl., Sherman Oaks, CA (213) 501 ·3486 

Store Hours: M·F 10.6 Sat. 10.4 

SAME DAY SHIPMENT! 

EPSON MX80/MX70/MX100 

Low-Priced 
Professional Pr/at Quality 

• Ix9 dot matrix • La.. caee eteec.rider9 
• llO CPS • Bidirectional, Logic Making • 
40, lie, llO, 132 columns per line • M apeclel 
graphic characters: TAS-80 Compatible • 
Forma llandllng • Multi-pus printing • Ad· 
juatable trac:toq 

We a/so carrye l ull llne 
of Epson Accessories. 

EPIONMXIO(& MX80FT ) .............. . ..... (LlstS645) scan 

EPSON MX70 Dot graphics, 5 x 7 matrix ........ (List $450) SCen 

EPSON MX\rwide carriage , graphics......... (List $945) scan 

GRAPPLER Apple Graphics Interface ................... 1111 

GRAFTRAX IO · MXIO Dot Graphics . . . • . . . . • . . . . . . . . . . . . . . I 11 


MX80l70 FRICTION FEED KIT 
User Installable kit for single sheets. 

E.aav 30 minute Installation ............. . ..... .. .. . . . .... I 75 


ANACOM 
Low Cost, High Speed, Wide Carriage 

• 9 x 9 dot matrix • Lower case descenders • Wide carriage • 
Adjustable tractors to 1s• • 150 CPS, Bidirectional, Logic Seeking 

ANACOM 150 ........ . ........ . .. . . . .. . . ... (List $1350) 1115 


NEC SPINWRITER 
High Speed Letter Quality 

• 55 CPS • Typewriter quality • Bidirectional • Plotting • pro· 
por1ional spacing. 
1610 RO, Serlal ........ . .................... (List $3056) 12571 
5530 RO, Parallel ..........•................ (List S3055) 12571 

TELEVIDEO CRT'S 
AT DISCOUNT PRICES! 

TVl910 } Please Call Toll FreeTVI 912c 
TVI g2QC 	 Prices are too low to 

advertise 
OUANTJTY PlllCING AYAILAIU 

TVI 950 

CRr s 

ADDS VIEWPOINT . . . . . . . . . . . . . . . . . . . . . . . . (List $898) MOt. 


PRINTERS 
MALIBU 185 w1de carriage. graph1cs. le1ter quahty (List $1975) 11321 
QUME 5145 typewriter quahty (Lill $2905) 12561 
DIAILO 1111 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . seen 

INTERFACE EQUIPMENT 
EPSON ACCESSORIES . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . I Call 
ORANGE INTERFACE tor Apple II 

parallel Interface board & cable . . . . . . . . . . . . . • I 110 
MICROTAONICS Atari parallel interface I It 
TRS-IO CABLES lo keyboard or Exp interface I Call 
NOYATION D-CAT direct connect modem . I 1IO 

3150 E. LaPalma, Suite G, Anaheim, CA 92806 

Phone order WELCOME; same day shipment. Free use of VISA & MASTER· 
CARO. COO's accepted. Manufacturer's warranty Included on all equipment. 
Prices aubJitel to revision. 



"The debate over artificial intelligence is 
a two-step strange loop, an infinite quest represented 
by an interplay between questions and answers." 

not unlike a Strange Loop. While I was 
asleep I dreamed; and In that dream, I 
dreamed I fell asleep. 

Within the dream, I awoke at dawn. For 
me the Image of awaking at dawn ls­
through Isomorphism-a symbol of human 
discovery. When I actually woke up the next 
morning, I'd gained Insights to Godel, 
Escher, Bech. 

The dream's synopsis of the book begins 
with Its recognition that the distinctions 
between human and computer lntelllgence 
are apparent. Scientists and researchers 
have a relatively strong understanding of 
the thought processes of number computa­

tlon, and to some extent of logic. These 
things we have programmed Into com­
puters with measured success. 

The dream also recognizes that the gap 
between the two Intelligences Is currently 
the burden of human intelligence. To us 
volition and creativity are mysterious pro­
cesses, and so far unprogrammable. The 
achievements of prog rams such as 
SHRDLU help us understand our own ln­
telllgence. And as our understanding of our 
own Intricate thought processes Increases, 
It seems Inevitable that computer In­
telligence wlll advance. At the conclusion 
of the dream, the question " Can machines 

think?" Is overshadowed by a new question. 
" Can machines feel emotion?" 

Alan Turing, the computer scient ist 
quoted at the opening of this article, be­
lieved the complexity of the operations and 
responses a machine is programmed to 
handle Is related to the quality of Its in­
telligence. Hofstader gives a great deal of 
consideration to Turing's suggested test 
for computer intelligence, and also to the 
common object ions to machine Intelli­
gence which Turing ant icipated . But 
Hofstader also considers a response to Tur­
ing's proposals by the philosopher J.R. 
Lucas. The following remarks are from 
Lucas' paper Minda, Machines, and Godel. 
A lengthy excerpt Is Included In Godel, 
Escher, Bach. 

"Comple•lly often doff lnt1oduoe qualttahve d1ll8< 
ences. Although It sounds Implausible. It might turn 
out that above a cef1aln level ol complexity, a 
machine c ..Md to be predlctaole. even In principle, 
and star1ed doing things on Its own account. 0<, to 
UM a very revealing phrase, It might begin to have a 
mind ol lta own It would begin to have a mind ol Its 
own when It was no lonQ8< enluely predictable and 
enllrely docile, but waa capable ot doing things 
whiell we 1ecognlLed H Intelligent, and not 1u1t 
mlalakes or random shOts, but which we Nd not pro­
gremmed Into It But then 11 would cease to be a 
machine, within the m ..nlng ol the act. What Is at 
stake In the mechanial debate Is not how minds are, 
or mlglll be, brought into being, but how they 
operate." 

Here Is a new question, closely related to 
the question presented by the dream. If we 
learn how minds operate, and If a machine 
is programmed to act like a human mind, 
and If that machine acts of Its own volit ion, 
Is It stlll a machine? 

A friend of Hofstader's once commented 
that Al should have its own Incompleteness 
theorem because " Once some mental func­
tion Is programmed, people soon cease to 
consider It an essential Ingredient of 'real 
thinking."' The paradox of art ificial In­
telligence is that It exists (at some levels), 
but that existence cannot be proven. We 
know too little about human intell igence to 
bear the burden of proof. 

The debate over artificial intelligence is a 
two-step strange loop, an infinite quest 
represented by an Interplay between ques­
t ions and answers. When one question is 
answered, another will always arise. This is 
the central message of Godel, Escher, 
Bach: An Eternal Golden Braid. • 

Nancy RoMtfaOll ia Ille lormer ,,.,., edi tOI IOI 80 Mlcro­
cwnputlng. Siie is now Irving and writing "' Pet11<t>otough 

M. C. Escher's Waterfall M. C. Escher photographs courtesy of the 
C>BEELORECHT, Amsterdam VAGA, New Yori< 1981 Collactlon Haags Gem ..ntenuseum Vorpal Galleries. 
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) I 
ASK FOR OUR 

INSTANT DISCOUNT 
From Roy H•wtllome 
T•lk To BIH Tok•r On 

Appllc•tions 

PRESTO! Accessories shipped in 24 Hours 

We have a large stock of accessories available 
for immediate shipment, including ribbons, 

interfaces, cables, thimbles and other items 
for Anadex, Epson, Centronics, NEC and 

Okidata printers. We also stock the printers 
for the accessories. We stock Amdeck 

monitors, terminals by TEC, Telray, and 
Micro-Tenn, and the Altos Microcomputer 

Product line. Maka us your stocking source. .. 

ANADEX DP-9000 
All funct ions are 

prof!ram accessible. 
Hi-Res Graphics. 

NEC-3500 
A New 

Spinwriter at 
a lower cost 

CALL TOLL FREE 
U.S.A . 

1~521-2764 
MICHIGAN 

1-800-482-8393 

Remember: 
We.,.. open
8 :30 AM to 
l :OOPM EST 
Mond•y - Frldey 

WRITE TO: 
"The Stocking Source" 
24099 RHHrch Drive 
Farmington Hills, Ml 
48014 
313-474-8708 

CENTRONICS 739 

A great printer 

w'ith many new 


features 


T.111. 
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Give all your friends who own a TRS-so• the best possible Christmas present­
80 Mlcrocomputlng. 80 Mlcrocomp ti g Is the only Journal devoted to the TRS-80• 
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CONSTRUCTION 

Correcting a failure to communicate. 

Tape Regenerator 


amplitude distort ion, ringing, and, what Is 
worst-the Incorrect displacement of the 
data pulses relative to the clock pulses­
make It dlfflcult or even Impossible for the 
computer to read the tape. 

If a single read ing error occurs, e.g., one 
out of 100,000 pulses In a typical program 
Is misread, then the whole program cannot 
be executed. Once a Basic program has 
been properly loaded one can make a good 
backup copy of It with the CSAVE com­
mand. It Is not as straightforward with 
System programs. Monitors such as T-Bug, 
MON3, RSM or TRCopy will generate a back· 
up copy of a System program, but with se­
vere limitations, I.e., the original program 
has ta be readable and the program cannot 
overwrite the monitor. 

The Solullon 

The Tape Regenerator, on the other 
hand, will take any TRS·80 tape with Level 
II Basic or System programs, even If It is 
poorly recorded, and generate, using the 
TRS-80 computer, a backup copy of the 
programs on a second tape recorder. The 
Tape Regenerator circuit and the 
associated program Regen reshape and 
retlme the pulses on the new tape, thus 
producing a tape that Is easily read by the 
TRS-80 circuitry. 

The Tape Regenerator does not care 
whether a program consists of multiple 
segments with separate loader or whether 
there Is more than one program on a tape. 
Regen operates on one pair of clock/data 
pulses at a t ime, and unlike the monitor 
programs It does not store the whole pro­
gram In computer memory. Thus tapes 
with multiple programs can be handled in 
a single run and even a 4K computer can 
back up copies of large programs. 

It should be mentioned that several 
commercially available hardware devices 
(Data Dubbers) were designed for the 
same purpose as the Tape Regenerator. 

Cass R. Lewart 
12 Geor/ean Dr. 
Holmdel, NJ 07733 

The tape recorder Is an Inexpensive and 
popular means of program and data 

storage for the TRS-80. Even disk owners 
still need the tape recorder to transfer pur­
chased cassette programs to disk. Unfor­
tunately the tape recorder brings Its share 
of problems to the unwary. One of the 
most frustrating moments for a TRS-80 
owner Is when, after spending several 
minutes loading a new program, the letter 
" C" or a permanent double asterisk ap­
pears In the right upper corner of the 
monitor screen. 

Frequently a Basic tape may seem to 
load correctly, but will produce a garbage 
llstlng. 

Regardless of the symptoms, the 
diagnosis Is the same-an Irrecoverable 
error occurred during program reading. 

(At this point, grown men and women have 
been known to cry.) The only way to load a 
program from a poorly recorded tape Is to 
find by repeated trial and error the very 
narrow range of volume control settings 
good for this particular tape. There Is also 
no assurance that the volume control set­
ting will wo(k the next time around even 
with the same tape; a slight recorder head 
misadjustment may require repeating the 
whole procedure. 

The Problem• 

The reason for dltficult les in loading 
commercial tapes such as Radio Shack's 
Is that they are reproduced on high-speed 
audio machines not specifically designed 
tor dig Ital encoding and not always kept in 
t ip-top condition. The Ideal signal wave 
form and the typical good and poor wave 
forms found on commercial copies of 
Level II programs are shown In Figs. 1 and 
2. The superimposed noise, 60 Hz hum, 

Tl Auclio transle<mer. A s nack 273- 1380 CJ( &QUIY 

T2 12 Volt transformer. A Snack 173- 1385"' equiv 
0 1,0 2 Siiicon diodes 50 VoltJ1A 
03 3-6 Volt Zener diode 
AECT Bridge rectifier 50 Voltl1A 
LE01,LE02.LE03 Red light emit ting diodes 
IC1 74LS02, Quad NOA gale 
IC2 74L.$367, Hex t••state t>uller 
1C3 7805 Pos11 1ve 5 Voll 1egu1a1or 
01 NPN silicon transistO!, A. Shack 276·2014 or oqulv 
At .RJ,A5 270 Onm resistors 
A2 10 Kohm resistor 
A4.A6 R7 • 70 Ohm resistors 
C1 200 MF/35 Voll capacitor 
C2C3 0.1 MF capacllors 
s1 .s2 SPOT sw!tcl\es 
P l 2 by 20 pin edge connector. A. Shack 276· 1558 or eq111v 

A drrlled glass epoxy silk screened pnntecJ cirCUit board , ancl a hsllng ol Regen in Basic 10 allow POl<.Eing 111n10 
memory can be purehased from C&R Electronics. PO. Box 217, Ho!mde . NJ 07733 lor $10 95 ppd New Jersey 
ros1den1s. please adcl 5% sales tax. Allow 2-3 weeks tor delivery 

Table 1. Parts List 
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"The backup tapes produced from 
these devices . .. retain and may ,,

even worsen the timing jitter. 
However, these devices only reshape the Circuit DescrtpUon 
clock and data pulses and do not retlme 
them In respect to each other as Regen The circuit shown In Fig. 3 reshapes the 
does. The backup tapes produced by these clock and data pulses received from the 
devices, though better In some respects first tape recorder and feeds them to the 
than the originals (thanks to pulse reshap· computer for processing. The audio 
Ing) retain and may even worsen the timing transformer T1 provides DC separation 
jitter-one of the major causes of tape between the tape recorder and the rest of 
reading dlfflcultles. the circuit. Switch S1 and diodes 01 and 

To teat the soundness of the regenera· 02 allow selection of the better half of the 
tlon approach, multiple generations of the pulse (see Control Adjustments). Zener 
same program were made by generating diode 03 and translator 01 further shape 
tape 2 from 1, tape 3 from 2, etc. The test the Incoming signals. 
was run through f ive tape generations with The NOR gate In IC1 decodes the IN 
a fairly long System program. It was found command from the computer Indicating 
that a fifth generation tape would load on that It la ready to accept data for further 
the computer as easily as the first genera­ processing. Spare gates In the IC1 serve as 
tion tape with no apparent degradation In buffers and open the gate In IC2 to let the 
quality. Backup copies were also made of clock/data pulses pass via Pl connector to 
commercial tapes that, due to poor record· the data bus In the computer. LE01 , LE03 
Ing, would not load properly at dozens of and LE02 Indicate respectively that the cir· 
different volume control settings. The cuit Is powered, that the Regen program is 
backup copies loaded then with no dlf· running and that the tape recorder is send· 
flcultles. Ing data at the proper level. 

CLOCK DATA CLOCK 
PULSE PULSE PULSE • •["_~ 	IDATA PULSE PRESENT • 

1 
: CATA PULSE ABSENT • "O" 
I I 
I I 
I I 
L. J 

300,.s--l f-- 1000,.s 1000,.s---l 

Fig. 1 

TYPICAL WAVE FORMS FROM TAPE RECORDER 

a. GOOO RECORDING 

~1000,.sh1000,.sl 

CLOCK DATA CLOCK 

b POOR RE COROINGS 

AMPLITUDE DISTORTION 

TI MING JITTER AND 
RINGING 

NOISE 

Fig. 2 

... See Lis t of Advertisers on P•IJ• 386 

BIG CP/M* 

programs 


on TRS-80* 

MODELS1 &3 

Pluggable Board 1no solde..ng1 "' 'lh 48 '64K 
Q pe1atong Sys1em SID Density 5 ' • on Mod 3 
plus s· on Mod t Memory e<panded by 
overlay•ll\l RO M w•l n RAM Date clock w battery 

48K CP/ M" (minimum 1y1l•m) .. ... ... Sl 99. 

&4K CP/ M• M•mo.-, & clock.. ..... ... S490. 

48K CP/ M" (It' s u09ndabl•) .... ... •. S340. 


C.O.D. Viu o r Mast•rcharge 

F. E.C. Ltd. 
P.O. Bo• 2368 Wobu rn. Ma 01888 0668 
(1117) 944·5329 

"l •ndy Corp 
.. 0 191t•I R"ea.ch 

THE GREEN J'RnFfTHING 
11..0.- ......... _ .......-... _ ,..,... ·-·------ · 


AVAll A&lE 	 for modoh I, II . ond Ill °' ..oll 
o• Of'IY \ londord l2 inch l'fli on1tor 

FIATUUS: OllDlll HOW 
............ -... ~t..-t --J•#OUil-­......... .,. ....... 
. ,.._...,.......,.,:,,,
...._.. .._. 
. .._,.,.._.~........... 


Ji\ '5 AUDIO · YIOEO 
l\V ,,, 1~ IYITEMI 
2411 ...__••le Do. - - • CA , ff1 J2 
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"The signal is partially reshaped . .. 
still it frequently can be read . . . 
where the original tape could not." 

Transformer T2 in conjunction with the 
voltage regulator IC3, full wave rectifier 
RECT and two capacitors provides 5V to 
power the transistor and ICs. J2 provides a 
" quick and dirty" direct output to the 
TRS-80 If no backup copies are required. 
The signal at this point Is partially re­
shaped but not retimed. Still It frequently 
can be read by the computer where the 
original tape could not be read. 

Regenerator Program Regen 

The Regen program shown in Listing 1 
takes care of retimlng and reshaping of 
Level II clock and data pulses. After clear­
ing the screen, displaying a message with 
the author's name, and putting a graphic 
character in the upper right corner of the 
screen, the program waits for the clock 
pulse from the first tape recorder. After 
finding It another tef!t is made to make 
sure that It was not a transient. 

When the clock pulse Is confirmed, It Is 
put out after a 2QO.microsecond delay 
using subroutine output. This subrout ine 
produces a perfect signal, as shown In Fig. 
4, via the computer plug leading to the 
recording (AUX) jack on the second tape 
recorder. The graphic screen character Is 
changed every time a clock pulse is 
detected to indicate that something is 

I tNPUT I 
I POLAlllTY I TPI 

ICI 	PI N 7 · GROUNO 
PIN 14 · Vee !=Ji ._________,D2 

I CI 

Vee d i2 ...-_ ___ ....,..._ 

16 14 10r 
I 

L _____ - -- ­
ll 12 

,.--------------' 

~ 
AO IN* DO GND 	 L ED3 

(25) (19) (30) ( 8 ) 

ICI I C I I 
I 

151 

TRS - 80 40 · PI N CONNECTOR Pl loN10H I Vee 
RECT 

~ T2 

1 ~11 	 Cl 
200~F.,.._____.,.._ 

happening. A search for the data pulse 
now begins. A delay of 500 microseconds 
excludes any residual ringing from the pre­
ceding clock pulse. 

If no data pulse Is found during the 
following 700-microsecond window, the 
search for the next clock pulse starts 
again. If a data pulse Is found, It is tested 
to exclude a transient; If the data pulse is 
confirmed, it Is put out at the end of the 
1000-mlcrosecond interval that started at 
the beginning of the preceding clock pulse 
as shown in Fig. 4. A data pulse appearing 
any time between 500 microseconds and 
1200 microseconds after a clock pulse is 
thus correctly retlmed to occur exactly 
1000 microseconds after the clock pulse. 

The program then continues after a 
100-mlcrosecond delay with the search for 
the next clock pulse. The above-mentioned 
delay constants of course could be modi· 
fled to operate on Level I programs, or to 
make Level II programs generated on the 
Model I computer more readable on the 
Model Ill computer, with Its slightly dlf· 
ferent optimum tape-timing requirements. 

Regen can be loaded either from Listing 
1 using EDTASM or one of the monitor pro­
grams, or It can be loaded by running an 
equivalent Basic program mentioned in 
the parts list, which will POKE the program 
Into memory. 

DI 

IC 2 

II ,----­

R6
470 n 

" I PGM ION LED2 

VeeVee 
( 5V) 

R4 
47 0 n 
I' 

~_____ LEDi 

Operating lnatructlons 

1. Turn off the power, then make all con­
nections between the tape recorders, com· 
puter, and the Tape Regenerator as shown 
In Fig. 5. 

2. Turn the power on to the computer 
and the Tape Regenerator. LED1 should 
light up and the Memory Size question 
should appear on the screen. If It does not, 
check all connections, In particular the 
40-pln connector from the Tape Regen­
erator to the CPU or the expansion Inter­
face. Repeat steps 1 and 2 If necessary. 

3. Load the Regen program and run it. 
LED3 should now light up, author's name 
should appear In the middle of the screen, 
and a stationary graphic character should 
appear In the right upper corner. The pro­
gram is in an infinite loop and will run until 
you reset the computer or turn it off. 

4. Start playing the tape from tape 
recorder 1 and set the polarity switch and 
the volume control on the tape recorder as 
explained under Control Adjustments. Re­
wind the first tape recorder. 

5. Start tape recorder 1 In play mode and 
tape recorder 2 In record mode. Observe 
LED2 and the changing graphic character 
on the screen. When LED2 goes dark and 
the graphic character stops changing, you 
are finished with the recording. Turn off 

Vee 

R3 

21on 


_. 

;---­

R7
41on 

"~ 

2----, IC I ~ 
J 2 

Fig. 3 
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• Friction 
• Prints e 
• Print 
• Printh 

cycle 
• 132­colum 
• Available 

A great buy 
- List Price is $545. 

The Microline 80 
is a quiet, 

smaU printer 
with field proven 

reiability. 

pin paper feed, rol or fan fold 
nded characters and block graphics 
80 characters per second 

ated at 200 milion characters continuous 

compressed print 
232C Serial Interfaces: UST 

ORS-256 (256 Character Memory) .. $109.00 
MSP­100 !Unbuffered, Switch 

Select Data Rates) . .. ..... ... .. $120.00 
-200X (200 Character Memory) $215.00

P-mx l2Wl Character 
Memory) . .. .. .. ... . . .... ... .. $DI.DO 

er available options: 
justable Tractor Feed -

odel 54100201 . .. ...... . .. .. . $ 50.00 
Parallel Output, 

hie to printer . .. . . ..... .. . ...$ 35.00 
.... ... ... .... ... .. ....$ 3.00 

into a Word Processing or 
Data Processing System 
by adding one of the NEW 
Okidata Printers 

If you require a system printer, the new Okidata 
Microline 82A, 83A, 84 should be your choice. 
These printers feature: 
• 9 x 9 Dot Matrix heads rated at 200 n6xl 

charactsfS cootiulus Wtv . true kJwer descams 
• ftl1 forms control - vertical tab, top cl form 
• Block Graphics 
• Biciredional, Short li1e Seacing 
• llJal Interface - Paralel &RS-232C Serial 
Miaoliiie 82A - flkmm, UST 

120 charactas per second . . ... ... .. . .. .. . . . $ 879. 
Tractor Optional ...... . ...... . ..... . .. . . . . $ 50. 
Micrmne BJA - 1~ 
120 cps, tdt-il tractor ...... . ...... . . . . .. . . $1195. 
Maoliiii 84 - 1~ 
200 cps, tdt-il tractor . . ... . . . .. .... .... .. . $1495. 
Oplional Serial l11tafacas - RS232C: 
HS-RS232 ­ 2!i6 Character Buffer .. . .. ......$ 1111. 
HS-RS232 ­ 2K Character Buffer .. . .. .......$ Z70. 

Visit our exhibit in Boston 
and Atlanta at the National 
Computer Show. 
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CALL TOLL FREE "The Stocking Source"Remember:ASK FOR OUR U.S .A . 24069 Research DriveWe are openINSTANT DISCOUNT 1-800-521-2764 Farmington Hills, Ml8 :30AM toFrom Roy Hawthorne 
MICHIGAN 480246:00 PM ESTTalk To Bill Tokar On 

313-474 -6708Monday - FridayApplications 1-800-482-8393 



I AUTO-BASIC \ 

BASIC 


LANGUAGE 

PROGRAM 


WRITER 

SIMPLE TO USE 


FOR TH E TR S-80* 

M O DE L I 


YOU ENTER YOUR EQUA· 
!ION-ONE OR MORE 

YOU ENTE R THE 
NUME RIC DATA - INP UT 
VARIABLES 

AUTO BASIC WRITES TH E 
PROG RAM FOR YOU 

AUTOBASIC STORES IT 
IN A DISK FILE 

AUTO-BASIC LO ADS THE 
PROCRAM INTO TH£ COM· 
PUHR AND RUNS IT 

YOU CHECK THE LOGIC 
OF THr !:QUAT IONS BY EXAMIN· 
ING THf OUTPUT O F THE 
PROGRAM WR IT HN BY AUTO. 
BASIC 

YOU POLISH THf PRO­
GRAM BY ADDING SU'< I !:NClS 
WHILE IN AUl O·BASIC 

AUTO-BASIC REWRITE S 
THf PROGRAM USING YOUR 
SlNlt NCES 

YOU 'RE FINISHED!! 
HOURS OF TIME SAVED COM· 
PARED TO WRITING THE l'RQ. 
GRAM YOURSELF . AUTO-BASIC 
ASKS YOU FOR INFORMATIO N 
IN "PLA IN ENGLISH.'' 

- SPECIAL FEATURES ­
YOUR CHOICl Of lttE 

PROGRAM~ OUTPUT PR INTED 
TO THE VIDEO SC RHN. YOUR 
PRINHR. OR A DISK FILE 

COMPLETE SU BROU TINl 
HANDLING AND EXTRACTION 
FROM YOUR O THE R PRO­
GRAMS 

TWO PROG RAM STRUC· 
TURE S-DATA REDUCllON ­
CONDlllONAL 

All TYPES OF VAR IABUS 
CAN BE USED INCLUDING AR· 
RAYS 
AUTO-BASIC TAKES THE PRO­
GRAMMING PROCE SS O NC 
UVEL HIGHE R THAN THE 
STRUC TURW LANGUAGES 
SUC H AS BASIC. OR FORTRA N. 
AUTO-BASIC P...._ YS FOR ITSELF 
IN...._ SHORT TI ME. IT IN­
CREASES YOUR PRODUCTIVI­
TY. ANO RtDUCCS TllE 
NUMBER or PROGRAMS YOU 
HAVE TO BUY. 
MODEL I REQUIRES: JlK RAM, 
O NE DISK DRIVE MINIMUM 
. . . . .............. . ... $195.00 

SEND CHECK OR MONEY ORDER TO: 

SCHNEIDER ENTERPRISES .,... 
388 

1252 N. BROWNSLAkE RD. 
BURLINGTON, WIS. 53105 

'AYS 41~.~~~:."'~~!~ ..4.~!5~1_/ 
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" The Tape Regenerator will 
only process tapes having 
complete program information. " 
everything. The 40-pln connector can be 
left In place as It does not Interfere with 
normal computer operation. 

Control Adjustments 

There are two controls to be set to prop­
erly read a poorly recorded tape: the polari ­
ty switch in the regenerator c ircuit and 
the volume control on the tape record· 
er. Make both sett ings while the tape 
recorder 1 is in play mode. The settings 
will vary from tape to tape depending on 
the machine on which it was recorded. 
However, your own backup tapes produced 
with the Tape Regenerator or CSAVE com­
mand should all work with the same set­
tings. First, set the polarity switch to the 
position giving a stronger signal as evi­
denced by LED2 being brighter at a low 
volume control setting. Then find the opti· 

CLOCK DATA 

volume control sett ing by one of the 
following methods: 

• Turn up the volume control until LED2 
lights up brightly, then back up slightly. 

• Turn the volume control slightly above 
the point when the graphic character In the 
corner of the screen starts changing. 

• Observe the Incoming pulses with a 
scope at point TP1 (best method) and ad­
just the volume control for cleanest and 
widest pulse shape. 

Program Limitations 

The Tape Generator will only process 
tapes having complete program informa· 
t ion. Tapes with eighteen-minute gaps (see 
history books) or those with pulses of very 
unsteady amplitude or embedded in noise 
are not acceptable. Neither the Tape Regen­
erator nor any other device will restore 

CLOCK 
PULSE PU LSE PULSE 

r-i
I I 
I I 
I I 

I 
IOUTP UT FROM 

COMPUTER I I I 

i
I I I I 

I I :: LJ 
I
I 

I 
:---t000,. s -----1000,.s ----j 

Fig. 4 

., PHONO CABLE 
(RADIO SHACK 4 2 - 2420) #2 

( ll OVAC ,_..,.__...__ 

CC.I 
LLI 
L L I 
LLJ 
LLJ 

TRS - 80 COMPUTER 

Fig. 5 



"Neither the Tape 
Regenerator nor any other 

them. The hardware and software de­
scribed here will only work with a Model I, 
Level II computer. 

Conatructlon Hint• 

Keep all wires as short as possible; use 
of a printed circuit board Is highly recom­
mended. As only four contacts are being 
used on the 40-pln connector you can 
spread the remaining contacts with a 
screwdriver for easy Insert ion. Before turn­
ing the power on, check all connections. 

device will restore them." 
Proper care may prevent unexpected fire­
works. 

Note for Diak Uaera 

The Regen program Is fully relocatable 
and can be stored at any convenient loca­
tion In memory not Interfering with DOS. 
The DI Instruction at the beginning of the 
program wlll assure that the Internal clock, 
which would Interfere with tape operation, 
Is not running. • 

IHI HlH PORT.... Hlll CENTER 
HIS 11121 HIGB 
Hl6 Hlll LOii 
HU HUI DLlll 
Hl2 Hl51 DLlSI 
HU Hl61 LDH 
HlA 11171 DL2H 
H22 11181 DL7H 
H22 11191 LIP!ll2..,, H2H CASS 

11C9 H211 CLS 

3C3f H221 BLilllt 

3006 11231 LINl!:l 

)Elf H2U LINE2 

4All 11259 

4All CDC911 11261 RECEN 

4Al3 r3 11271 

4Al4 216041. H281 

41117 110630 H291 

4AIA 111411 H3H 

4AID EDBI H311 

4AIF 21814" H321 

4Al2 1111'3! H331 

4AlS 1122H 11341 

41.1 8 EOBI 11351 
4AlA 213P3C H 361 
4AlD 1619 11371 START 
4AlF llFE 11381 DELI 
4A21 7E 11391 
4A22 3C 11411 
4A23 F681 HUI 
4A2S E6BF 11421 
4A27 77 H431 
4A28 0818 HUI SRCHC 
4A2A lF IUSI 
41128 31FB 11461 
4"20 DBll 11471 
4A2f l f H481 
4A31 31F6 HOI 
4A32 161A HSU 
4A34 llFE HSU DELl 
4A36 CDS84A llS21 
4A39 1622 llS31 
4A3B DBll H SU SRCHD 
4A30 lP llSSI 
4A3E 3814 llS61 
4A41 UF9 11571 
4"42 1809 HSU 
4A44 DBll llS91 FOUNDl 
4"46 lF H611 
4"4 7 3814 H611 
4A49 llFI 11621 
4"48 1801 116 31 

11641 
4A40 0023 116SI FOU ND2 
4A4F CBSE 11661 
4AS1 lll'A 18671 
4AS3 CD584A 11681 
4AS6 18C5 11691 
4A58 3£15 11711 OUTPUT 
4ASA D31'f 11711 
4ASC 16 12 11721 
4A5E UFE 11731 D!L2 
4A61 3£16 11741 
4"62 D31'F H7 SI 
4A64 1612 11761 
4A66 UFE 11771 DEL) 
4"68 3El4 11781 
4A6A 03FP 11791 
4A6C C9 11811 
4"60 54 11811 TABl 
4"81 43 11821 TAB2 
41111 11831 
11111 TOTAL ERRORS 

EQU llH 
EQU 148 
!QU 15H 
EQU 16H 
llQU 19 
EQO 18 
EQU 21 
!OU 26 
EQU H 
EQU H 
EOU IfPH 
EQU 11C9H 
EQU 3C3rH 
!QU 3006H 
EQU 3EIPH 
ORC 4AHH 
CALL CLS 1CL!AR SCREEN 
DI rDISABLE IllT!RIV.L CLOCJ: 
LO HL,TABl 1DISPLAY LIN!ll 
LO DE,Ll"!l 
LO BC ,LENl 
LDIR 
LO HL,TAB2 1DISPLAY LIIC2 

LO DE,LIN!2 

LO BC ,L!Jl2 

LDIR 

LO BL,BLINJ[ 1 POINTS TO SCRE!N CORll!R 

LO B,OLlH 1 l H MICS DELAY 

DJNI DELI 

LO A, (HL ) 

INC 1 CHANCE GltAPHIC ILOClt 

OR " 81H 

AND IBFH 1ASSUR! CltAPH IC CHARACTElt 

LO (HL) ,A rDISPLAY NEW CHARACTER 

IN A, ( PORT) 1 START CLOCJ[ PULS! SBARCll 

RRA 

JR NC,SRCHC I CLOClt PULS! rooRD? 

IN A, (PORT) 1YES, TRAMSI!llT ONLY? 

RRA 

JR NC,SRCHC 1YES, J[!!P S!ARCBING 

LO B,DL2H 1NO, SIT 211 MICS DELAY 

DJNZ D!Ll 
CALL OUTPUT I PUT OUT CLOCJ[ PULS! 
LO B,DL7H 1START 7H MICS R.EAD WINDOW 
I N A, (PORT) 1S!ARCH roa DATA PULSE 

RRA 

JR c ,rOU NDl 1POUND? 

DJNZ SRCHD 1llO, WINDOW Till!!D OUT? 

JR START 1YBS, SEARCH FOR CLOCJ PULS! 

IN A, (PORT) 1TRANSil!NT ONLY? 

RRA 

JR C,POUND2 rllO 

OJNZ SRCHD 1YES, WI NDOW Till!!D OUT? 

JR START 1YES, SEARCH FOR CLOClt PULSE 


I DATA PULSE FOUND, 

INC IX 1WAST! 11 CYCLES 

BIT 3, ( HL) 1WAST! 1 2 CYCLES 

DJNZ FOUND2 1WINDOW TINED OUT? 

CALL OUTPUT 1 YES, PUT OUT DATA PULS! 

JR START 1SEARCH FOR CLOCJ PULS! 

LO 11,HICH 1 PULSE OUTPUT 

OUT (CASS ) , A I PULSE HIGH 

LO B,OLlSI 1lSI NICS DELAY 

DJNI D!L2 

LO A,LOW 

OUT (CASS) ,A 1 PULSE LOW 

LO B,DL1 5 1 1151 NICS DELAY 

DJNZ DEL3 

LO A,Cl!NTER 

OUT (CASS) ,A I RESTORE TO CIP!NTER 

RET 

DEFM 'TAPE RIP!GIP!N PROCRA!I' 

DEPN 'COPYRI GHT (C) 1981 CASS R. LEWART ' 

END REGEN 


Listing 1. Regen Program 

101 UJEJ FOA 
ADEAD 
MICAOC~EA 
no.45 

101 UJEJ FOA 
ADEAD 
MICAOC~EA 
no.5 
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CONSTRUCTION 

Make your computer a sophisticated 80. 

Real World Interface-Part I 


Elliott K. Rand do not jump suddenly from 50 degrees to 70 bit. Obviously, some translation Is needed 
P.O. Box 552 degrees; velocities do not change from 0 to In both directions. 
Melbourne, FL 32901 60 mph In an instant. However, computers 

use numbers that appear to change abrupt­ Input/Output 

ly. There Is no such thing as a fraction of a Our goal Is to get information on the data 

With a few trivial exceptions, every byte 
of Information In your system got 

there through a keyboard. Missing Is a real· 
time, now communication with the physical 
w" rld: complex communication, not just 
turning a switch on or off. Sensing the real 
world, the computer can be programmed to 
respond intell igently and control the out­
side world. With additional sensors to 
monitor its action, the system becomes 
self-adjusting. 

The world is continuous-temperatures 

74LS32 
n 22 OUT• 

~t-2_0__• 

IN • 

Fig. 1. 110 Control Bus Signals In the 
TRS-80. 

O.t1 byte at Port (n) Is tran11erred to 1ccumul11or. 

Formet: 

Opcode Operand9 

IN A,(n) 

11:1:0:1:1:0:1:11 OBH 

l~n:+f+I 
DMcrtptlon: 

The operand n I• placed on the bottom hill (AO through A7) of the lddreubuato eetec:t the llOdevice 1t one of 2!5e 
poaalble port•.The contenll of the Accumulator ai.o lllPMf on the top hall (M through A 151 of theaddrMI bu•1t 
thl• time. Then one byte from the Mlected port la plaold on the datl bua 1nd written Into the Aocumulator (19111• 
ler A) In the CPU.I 

M CYCLES: 3 T STATES: 11(4,3,4) 4 MHZ E.T.: 2.75 

Condition 8111 Affected: None 

Example: 

II the contents of the Accumul1tor are 23H and the byte TBH Is ev1llable 11 the peripheral o..tce mapped to llO 
port lddreu 01H, then after the IXICUtlon of 

IN A.(01H) 

the Accumulator will contain 7BH. 

Fig. 2. Out Control = Bus Instruction. 
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TRS - 80 CONTROL 
BUS A 

D7 

Al!I 

ADDRESS 
BUS 

AO 

ADDRESS 
BUS 

CONTROL 
BUS 

DATA 

BUS 


A7 
ADDRE SS 
BUSAO 

CONTROL 
BUS 

07 DATA 
BUS DO 

INPUT 

PORT 

•IN1) 

ADDRESS 
O!:CODE I 

O!:VICE 
EN ABLE 

( LOOKS FOR 
PORT ADDRESS 
(N)) . 

ENABLE 

07 DEV ICE 
•(NI

DO 

OUTPUT 
PORT 
• (N2) 

ADD DECODE 

DEVICE 
ENABLE 

(LOOKS FOR 
PORT ADDRESS 
N2 l . 

DEVICE 
•IN2l 

Fig. 3. Connection of data bus to data register of external device. 

Operation: A-1n) 

Format: 

Opcode ()p«anda 

OUT (n),A 

l1;i ;o:i;o:o: 1:1I 03H 

14-f- :n: ! ! ! I 
DeKttpllon: 

Theoperand n la p i.c.d on the bottom haH (AO through A7) of the addrna bua to Mlecl the llOdevlcHtoneof 2!16 
poaalble porta. The contenta of the Accumulator alao(reg l i ter A) appeer on the top half (AS through A15) of the ad­
dreN bua at th11 llme. Then the byte contained In the Accumulator la pieced on Iha data bua and written Into the 
M lec:ted pertpherel devlee. 

M CYCLES: 3 T STATES: 11(4,3,4) 4 MHZ E.T.: 2.7!1 

Condition BUI Affec:1ed: None 

Example: 


II the content• of the Accumulator are 23H, t'*1 alter the execution of 


OUT (01 H).A 

the byte 23H wtll have been written to the peripheral device mapped to llO port addrMt 01 H. 

Fig. 4. In Control = Bus Instruction. 

!!!INTRODUCINGll! 

A/DD/ALAB 80 


A Real World Interface 

for your TRS-80 


MOD 1&111. Control 

motor speed & direc­


t ion, measure voltages 

- any analog to digital 


or digital to analog 

operation. For details, 


see art icle or next 

month's adverti sement. 


SPECIALS: 
16K add on memory 
prime NEC 200 nsec S18.50/8 
"Shades" green filter S18.00 

ATHANA quality 5114 floppy disk­
ettes with hubrings in plastic 
library case 

(soft, 10, 16 sector) 
10/34.25 

100/321.85 

IOOlS 
6809 assembly language prog. 

S16.99 
Learning Level 11 S15.95 
The Basic Handbook S19.95 
Microsoft Basic decoded & 

othe r mysteries S29.95 
TR5-80 d isk & 

other myste ries S22.50 

H .l.S. .-sn 

COMPUTERMATION, INC. 

ROGER W ILS O N 
VICI! Plll!5 1DE NT 

I 29 5 CYP Al!55 A Vl!N U E 

M ELllOUAN I!. F LO RIDA 3 25135 

(305) 25 4 - 5139 9 

F0t fa.t delovO<V. >end cert•f~ cl>Kh. ~°'~' or 
Cill to •n•nce ~ Wlft 

tr1nsfen PetSOf\111 or com-
JNnv ct"ied.1 requu~ two to 
throewmsto cleor Add H ~ 
for shojJptna chor~ 
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"Apply power to the real world 
interface; all LED's should be lit." 

bus Into the outside world and convert infor­
mation from that world into a format ac­
ceptable to the data bus. This information 
must arrive at the data bus at a precise 
time; otherwise it will be missed or conflict 
with other signals, resulting In chaos. Pro­
perly synchronized signals are generated 
by the central processing unit (CPU) for 110 
control. 

Fig. 1 shows how In and Out control-bus 
signals are generated. The Z-80 responds to 
"OUT (N), A" (Fig. 2), by output,ting a logic 0 
on pins 20 (IORO•) and 22 ~R·). A logic 1 
appears on pin 21 (RD•) as the Z-80 forbids 
RD• and WR• signals from being low simul­
taneously. The IORo· and WR• signals are 
AND-ed in a 74LS32 and buffered by a 
74LS367 providing the TRS-80 our· con­
trol-bus signal whenever those outputs are 
low, as Indicated by the asterisks. 

At the same time, the CPU outputs the 
second byte of the Instruction (a binary 
number between 00000000 and 11111111) 
onto the lower eight lines of the address 
bus causing connection of the data bus to 
the data register of the external device (see 

Fig. 3). 
The "OUT (N), A" instruction also trans­

fers data f rom the Z-80 accumulator to a 
latched data register In the external device. 

The " IN A, (N)" command (Fig. 4) is 
similarly handled. Data flow is from the ex­
ternal device to the Z-80 accumulator, 
Register A. Input normally does not require 
latching hardware. 

Instead of the variety of integrated cir· 
cults required for signal control, output 
latch ing and input buffering, an 8255 
Programmable Peripheral Interface is used. 
Depending on so ftware, this 40-pln device 
has three eight-bit ports which may be used 
for Input or output; a trl-state bi-directional 
bus transceiver; or a 12-bit output port with 
an eight-bit -i= input port and a four-bit 
status port. 

For our purposes the 8255 is pro­
grammed for simple 110 with ports A and B 
as latched output ports, and port C as an 
unlatched input port. Port Bis uncommitted. 

Some Introductory Experiments 

Fig. 5. shows the real world interface cir­

cuitry required for these experiments. Inte­
grated circuits U5, U6, U7 and transistors 
01 and 02 are not used and need not be In­
stalled. A well-regulated (4.75-5.25 v. max.) 
+ 5-volt DC supply capable of delivering 
one ampere Is required (see Fig. 6). 

Before attempting these experiments 
remove the power from your TRS-80 and the 
power supply. Never leave power on while 
setting up test hardware. 

Before Installing the Interconnect cable 
to the TRS-80 and the real world interface, 
connect the power supply to the real world 
Interface's +5 and ground terminals. Turn 
on the power supply. Eight light-emitting 
diodes should light up. If not, disconnect 
the power supply and examine the board for 
soldering defects. 

If all indications are normal, turn off the 
power supply, but do not disconnect It. 

Install the 40-pln card-edge end of the In­
terconnect cable to the TRS-80 expansion 
port with the ribbon cable exiting upward. 
Pin 1 of the 40-pln DIP plug goes to pin 1 of 
socket SO 1. 

Apply power to the real world Interface; 

FROM 
TRS80 
EXPANSION 
PORT 

SOI 
(40 PIN 
DIP) 

U2 
74LS04 

SET 

AO 
A I 

--

2 

12 
30 
22 
3 2 
26 
18 

28 
24 
20 
25 
27 

29.37 

19 

40 
38 
34 

21 3 4 

I 
6 
10 
5 
8 
12 
1 
9 
II 
33 
34 

35 39 

30 ~ 
I I 
2 2 
4 3 

+5V 

IOK (ALL) 

25 
87 r; 

RESET 
35 24 

86 
"WR 

36 23 
85 ... 

S02 

74LS04 

11<;;,-/13 12 470.n 
A7 

~IO ·,9 
00 

34 22 
84 PORT 8 U2 

01 33 21 
83 SE E I 2 5d 470.n 

NOTE A60 2 82
32 20 . 

U2 
'(.Y12 11 6 

03 Bl
31 19 

BO 3.1("">..-'04 30 18 5 6 470.n 
05 2 9 10 C7 A5 

~14 13 4 
06 28 II 

C6 U3 
C5 S03 

1d07 2 7 12 SEE 9 I 470.n 
AO C4 NOTE A4 

9 PORT 13 x.;:.rl6 15 2
Al 

8 c 17 
C3 U3 ~ 

GNO 16 
C2 . S04 

7 Cl SEE NOTE 

Ro 15 co U7, PIN 13 74LS04 
5 U7, PIN 2 1d 470014 

A7 II 10 
37 >---­ A3 

\C/10 9U4 A6 8 
82 55 38 >---­ U3 

39 ~ 
5d 470.n3 4 

GN 

IN 
A2 
A6 
A3 
A4 
A5 

31 
35 

36 
38 5 cs 64~ 

6 8 

PORT 40 
A I 

2 

~ A2 
,.!l_ \C/12 11 6 

U3 
~ 

3d 470.nI 2 
6 fll UI 3~ 

7 36 3 5 Al 

I.E. 74LS3 1 4WL­ ~1413 4 
U3 

U2 26 
1d 4700 

74LS04 VCC +5V AO 
13 12 

- - * ~1615 2 

-1c2 l14 

U3 ~ 
+ S05 
;;:;: CIO 

..-r- 0.IJlF SEE NOTE 
10>'-F NOTE: 

· A 

Ul,U2, U3 UNIDENTIFIED LED's ANO RESISTORS ASSO· 
--Cl --C3 -­ C4 CIATED WITH SOCKETS S02 ,S03, 5 04, ANO 
TO.IJlF TO.l>'-F TO. IJlF 505 ARE MOUNTED ON 16 PIN DIP HEADERS, 

17 NOT ON CIRCUIT BOARD. 

~ 

Fig. 5. Real-World Interface Circuitry. 
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ANNOUNCING A REVOLUTION 

IN THE COST OF PROFESSIONAL SOFTWARE 


VISACCOUNT is a fulh,1 integrated business and accounting 
system designed for use in small businesses. VisAccount is 
extremely comprehensive and professional, yet it is very easy to 
use. The system is controlled from o series of interconnected 
menus permitting user-friendly operation. Everything you need to 
set-up and operate the system is provided with the VisAccount 
package. 

ALL SYSTEMS is able to provide you VisAccount at this incredible 
low price because it runs on so many different machines. Through 
volume soles we ore able to substantially reduce our prices . 

OUR GUARANTEE - Buy both our soltware and that of our 
competitors (who will no doubt charge several times our price 
because they need to recapture their development cost). Compare 
the two systems and we know you' ll return theirs (make sure 
they'll let you return their software). If you decide not to keep our 
system, then return it within 45 days for a full refund. Once you 've 
used our system we're confident you'll be delighted. 

t M 1CJocomputers for &u.sines.s AppliCc'tlons. 1979 

VISACCOUNT™ 

What You R•c•lvc 
• 	 Nine 5 'I• " double densitv disks (or six 8 .. single 

density disks) 
• 	 Easy-to-use operator's manual (over 200 pages) 
• 	 Self-study guide on bookkeeping and accounting (over 

180 pages) 
• 	 Cassette based instruction program on set-up and 

operation 

Available for TAS-80 I, II & Iii. Apple* and most others. 

•The Apple version requires the Microsoft Z60 softcord. 

CSCA has CBASIC2, CP/ M and Microsoft Z60 softcord in stock. 


Send $159 for the VISACCOUNT system 
C0<po1o<oon ol flmc,~o v 59F"H: M"lllNO LIST P"OO"RM 

332 East 30 th Street New York. New York 10016 

2 DISK DRIVES CP/M \\, Order Toll Free 1-800-221-2486 
~ ~ For New York ond Technical Number 1-212-665·00QO I~ 

ALL SYSTEMS Comp.;tor SorvKcs 

Requirements: 46K CBASIC 2 

~ ~ 
ALSO 

WOAD STAR $ 290 
SUPEACALC $249 
DATA BASE SYSTEM S190 
CP/M for TASSO MODEL II S 99 
TERMINAL PROGRAM for 

MODEL II CP/M S 39 

Nome 

Address 

City / State/ Zip _ _____________ _ ____ 

=Master Charge 0 Visa 0 American Express 

No. Expires - - ----- ­

Your System 


10&1 Computer S.rvK•S COfpotOCion of Amenco Disk Size LJ 5V4 · · double density - 8' ' single density 


.... s ee Lis t of Advertisers on page 386 	 80 M1crocomputing, Oc tober 1981 • 205 



"You may return to Basic at any time 

without losing programs in memory." 


all LED's should be lit. 
Turn on the TR&aO power. A normal 

memory size start-up routine should occur. 
No memory need be reserved for these ex· 
perlments, so press Enter to get Into Level II 
Basic. 

Enter and run the following Basic pro­
gram: 

10 OlJT 127, 137 ('Conligurn 82!56) 

20 OUT 12•, 85 ("Lo.-la !iSH Into Port A) 

Every second LED should be lit. Change 
line 20 to: 

20 Ol/T 12•, 170 ('lo.is MH Into Port A) 

Run It. You should observe the first, third, 
fifth and seventh LED llt. You may want to 
try other values In the second term of line 
20. 

Next enter and run the following Basic 
program: 

10 OUT 127, 137 

20 FORN • Oto255 

30 OUT 124. N:NEXT N 
«l GOTO 20 

The LEDs should continuously cycle from 
zero through 255. Because the count Is 
rapid, the two least significant digits on the 
right appear to be on all the time. 

Insert the following line Into the program 
and run It: 

25 FORM a OTO 100:NEXT M 

Now the two least significant (right-hand) 
digits should clearly blink on and off and 
the count can be visually followed. 

Next, enter the same program In machine 
code using either the Basic POKE com· 
mand, or load the T-Bug, RSM or EDTASM 
System programs. Keying In the hex words 
with T-Bug or RSM Is fastest and easiest 
(see Table 1). 

Refer to your system's Instructions In 

1· ­
I/ACJ24VAC 

L 

DecImai Declm 1/ Hex Hex Mnemonic 
Address lns1ructlon Address lnatructlon 

24576 &2 eooo 3E 89 LO A.. 8llH 
245n 137 

24578 211 6002 03 7F OUT 7F 

24579 127 

24580 22 l!O()ol 1600 LOO. OOH 
24581 00 
24582 122 6006 7A LO A. 0 
24583 211 6007 D3 7C OUT 7C,A 
245M 124 
24585 20 6009 ,. !NCO 

2•586 58 600A 3A «l 36 LO A.. (31MOH/ 
2"567 e. 
245118 56 
245811 230 6000 Bl ()4 ANO ()4 

24590 ()4 

2•591 HM 600F C2 191A JP NZ, 1A19H 

24592 25 
24583 26 
2454M 24 eo12 18 F2 JR ll006H 
24585 242 

Table 1. 

loading this program. The first few Instruc­
tions using the POKE command appear as 
follows: 

10 	POKE 24578,62'.POKE 245n.137:POKE24578.211: 
POKE 24579, 127 (etc .) 

Execute the program at 6000H. In Basic 
this Is done by entering the System com· 
mand. When an asterisk appears on your 
screen, type /24576 and press Enter to com· 
mence execution at 6000H. All the LEDs 
should be on, although the more significant 
(left-hand) bits may appear slightly dimmer 
than the least significant bits. The micro· 
processor Is counting near Its maximum 
speed-around 100,000 counts per second. 

Next, delete the last line of the program 
and Insert Table 2. 

Execute the program beginning at 6000H. 
The Instructions slow the count by a factor 
of approximately 300. The count now ap· 

2 4V 

7805 

7815 

_______... 15 

-­- - - --e-15 

pears at about the same rate as the Basic 
program running at Its fastest speed. 

To slow the machine code program down 
to where all the bits may be visually ob­
served, delete the last three program in· 
structlons and insert Table 3. 

These steps slow the microprocessor by 
a factor of around 100,000. You may want to 
try loading different values Into register pair 
BC. Loading BC with OOOOH decrements It 
2" (65,536) counts before both B and C are 
zero again. Loading BC with 0001 H causes 
the minimum delay. 

You may return to Basic at any time with· 
out going through Reset and losing pro­
grams In memory by pressing and holding 
the Break key until the Basic prompt ap­
pears. It may take a second to work through 
the delay rout ine and get to your break s lg· 
nal. You may return to the machine code 
rout ine by exiting Basic with a System com­
mand, then answer the asterisk prompt as 
before. 

When In Basic , enter and run: 

10 OUT 127, 137 
20 CLS:INPUT " ENTER A NUMBER BETWEEN 0 ANO 

255 INCLUSIVE";N 
25 IF N<O OR N>255 GOTO 20 
30 OUT 12• ,N 
35 $$ a /NKEY $: REM WAIT FOR ANY KEY DOWN 

40 GOT020 

For each decimal number entered the LEDs 
should Indicate the equivalent binary num­
ber. 

Here's one for the Trekkles. Enter and 
Fig. 6. Typical +5 volt, and ± 15 volt direct current supply. run: 
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MDBS ... 
true data base management 
for your TRS-80™ 
Your Model II is not a toy... and neither is MDBS. 

MDBS is the serious tool for applications development. 


Harvey M. Weiss, "MOBS is tru ly a data base management system .... not a file management system." 
an independent "MOBS ... offers the data manipulatio n. query. and report-w ri ter capabilit ies of a DBMS 

software reviewer: found on much larger and more complex computer systems ... 

"MOBS has come to the rescue with . ..products whose ability to reduce development time 
and implement processes not avai lable elsewhere make them invaluable to integrators and 
developers of µc-based systems. [With MOBS.] ...program development and data base 
desc ription is simple." 
For the complete Weiss review. see "Downscaling DBMS to the Microworld," Mini-Mic ro 
Systems . April. 1981, pp. 187-195. 

ONLY MDBS has 	 Flex ible, powerful data structuring capabili ties. network and h1erarch1cal data structures, 
including d irect many-to-many relationsh ips (no t available elsewhere). 

all these features! 
Genui ne data base management capab i l ities far surpasses f ile management in data 
independence, automatic maintenance of relationships, and control over data redundancy. 

English- like. nonprocedural q uery language interface: ad hoc queries result in the automat ic 
generation of desired reports . tables, files. and relations. 

Host language interfaces. including various BASICS, COBOLs, PASCALs, FORT RAN, PL/ I, 
C, and several assemblers. 

Extensive built-in data access securi ty (256 levels). 

Automatic transaction logging and data base recovery. 

Dynamic data base restructuring.. and many other advanced data base management 
features. 

Is MDBS right 	 MOBS is written in Z- 80 machine language and runs under TRSDOS or NEWDOS with TRS 
DISK BASIC; under CP/ Me (and similar derivatives) w ith CBASIC2, PL/1, PASCAL Z, for your system? 
PASCAL M, PASCAL MT•, BOS C, CIS COBOL, and Microsoft COBOL, FORTRAN.or BASIC. 

MOBS code size is only 18K to 20K bytes for Models I and II. 

MOBS is independent of the types and sizes of d isk drives. Supports data base spread over as 
many as eigh t d isk drives. 

To learn more • 	For free literature about serious data base management on Models I and II, call, write, orTWX 
us. We'll include a pamphlet on features to consider when choosing a software tool for 
application system development. 

• For a practical introduction to true data base management for small computers, please send 
$20 ( Ind iana residents, add 80¢ tax) for PR IMER/GUIDE booklets. 

•	 For a co mprehensive DOCUMENTATION PACKAGE consisting of THE PRIMER plus user 
manuals covering the MOBS. ORS. RTL, and DRS, p lease forward $60 (+ $2.40 Ind. tax ).Free pamphlet1------------------------ --------------------------­0 Please send me free literature on the MOBS. 

Setting ........ of • .:.n.nc. lor dat8 ... 0$20 (Ind. tax 804) enclosed for MOBS PRIMER 


v 

aoftwln. ..wortclwlde. and GUIDE (total 97 pages). 


0$60 (Ind. tax $2.40) enclosed for Complete 

MOBS DOCUMENTATION PACKAGE. 


Name -----------Title ___Mier., 	 (Pl•- print)
Company ______ ________ _Dutil Huse • : 
Addres11 -------------- ­5ustems. Inc. 

Box 248 	 City 
(State) (Zip) 

Lafayette, Indiana 47902 
317-448-1616/TWX 810-342-1881 Phone --------------- - ­

MAIL TO: Micro Da ta Base System s. Inc . ...-315 

Dealer/distributor/OEM inquiries invited. Box 248-M 
Lafayette, IN 47902 
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"With a few trivial exceptions, every byte 
in your system got there through a keyboard." 

5 OUT 127. 137 
6 CLS: PRINTct320 " PRESS 'L' TO GO LEFT. 

PRESS 'R' TO GO RIGHT 

10 AS • INKEY$:1F AS = "L" GOTO 30 

20 IF AS z " R" GOTO 80 


25 GOTO 10 


30 A : l 


40 OUT 124, A 

4~ FOR X = 1 TO l O:NEXT X 

50 CS = INKEYS:IF CS = " R'' GOTO 80 

60 A a 2•A: IF A> 129 GOTO 30 

70 GOT040 


80 A=128 

90 OUT 124, A 

95 FOR X • 1 TO lO:NEXT X 


100 C$ : 1NKEY$:1F CS = " L" GOTO 30 
110 A = A/2 
120 IF A< l GOTO 80 
130 GOT090 

Press L to go left. Press R to go right. Neat. 
This is still just a fancy version of turning a 
switch on and off. 

Now that digital information Is released 
from the confines of the personal computer, 
It remains to be converted into a form mean­
ingful to the physical world. 

Next month we will explore the applica­
tlons of digital-to-analog conversion as a 
means of sophisticated control. • 

2~ 06 6012 0600 LO B, O 

24595 00 
24596 16 6014 10 FE OJNZ FE 

24597 254 
24596 24 6016 18EE JR 6006 

24599 238 

Table 2. 

2~ 01 6012 010000 LO BC, OOOOH 
24595 00 
24596 00 6015 OB OEC BC 
245117 11 
24588 121 6016 79 LO A, C 
24599 ll'll 6017 BO ORB 
24600 32 6018 20 FB JR FB 
24601 251 
24602 24 801A 18 EA JR 6006 
2~ 234 

Table 3. 
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WHdTDOES 

ao m1c1ocomPur1nG 


DOFORYOU1 


Canadian 1 year on ly/US funds $27.00 Foreign 1 year on ly/US funds $35.00 
BOM/crocomputing • PO Box 981 • Farmingdale. N.Y. 11 737 

•TRS-80 is a trademark of Tandy 
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REVIEW 

The weatest prowam Radio Shack has released. 

Profile 


Prof lie 
T1ndy/Redlo Sheck 
Ft. Worth, TX 
$79.95 Models I l Ill 
$180 Model II 

Biii O'Brien 
11 Dongan Place 
New York, NY 10040 

Proflle Is probably the greatest program 
Radio Shack has released, tar surpass· 

Ing the potential of Mlcroflles, although it 
costs $20 less. 

What makes It so great? The higher 
priced Mlcroflles lack useablllty; the user 
can access data stored in Profile, using it to 
provide Information for programs which 
can be manipulated and output outside the 
Profile environment. 

Profile Is a data storage/retrieval system 
available for the TRS-80 Model I. It consists 
ot four sub-programs-lnlt, Access, Print 
and Proflle- and uses Disk Basic w ith one 
drive, with additional drives and a line 
printer optional. 

The User's Manual begins with a general 
description of the terms used throughout 
the Instructions, and the reminder that you 
Gannot use the lowercase driver to enter 
Zlata. Standard computer format Is data en· 
fiY with uppercase characters only. Lower· 
case is great tor word processing, but it's 
not that great a loss. (For those of you keep­
ing score, Mlcrotlles has the same restric­
tion.) 

Profile Is a machine language program 
that loads through DOS and asks the user, 
"How Many Drives (1-4)?" Be sure you have 
the program disk In drive 0, there are calls to 
other routines stored on that disk. Also, a 
formatted disk should be In any other 
drives. 

In a few seconds your screen will be 
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ablaze with life as the Profile program takes 
control. You will see a program header at 
the top of your screen, what appears to be 
operating instructions at the bottom of the 
screen (they are non-functional at this point 
In the program), and below that, the impor· 
tant message: Set Up Your Form-Press 
< Break> When Done. 

Cre1tlng th• Field 

First, using the arrow keys to move the 
cursor, retitle the file by overwriting the pro­
gram t itle line: ••PROFILE DATA FORM•• 
can be changed to: ••MY DATA FILE•-, or 
any other heading you want to give It. Then 
create the f ields you want to store data In: 

ACCOUNT NAME: . . . . . . . • . • • . • • . . . . . . . . 
INVOICE#: .•.... 

CAlE: .. / ../ .. 
AMOUNT: ..... . 
PO/JOB#: ..... • 

POSTED/PAID: . . I . . I. 
CHECKED#: . . . 

Field headings can be whatever you 
choose, and are created by typing each 
literal (the field names are literals, while the 
values we will Insert are variables), a colon 
and a space (which Profile recognizes as a 
delimiter), and whatever characters you 
decide to use to mark the s ize of the fields. 
(Periods are acceptable, but, as In the ex­
ample, other characters are permissable­
dollar signs, for Instance, to mark monetary 
fields.) Keep In mind that the top line of the 
screen Is used solely for the tlle title, and 
the total space available for f ield informa· 
tlon Is 255 characters. If you exceed this 
limitation (after entering all those dots and 
slashes) a Data Too Long message appears 
and you must reformat the file content. 

It you find that you've made a mistake 
anywhere, use the arrow keys to position 
the cursor over the error, or use <shift> D to 
delete a character, or <shift> I to Insert a 

space (to add a character or align the field 
names for a professional look). Make sure 
that once you fin ish, the field names and 
lengths are exact ly the way you want them. 
When you press the Break key you're stuck 
with It, and making changes later Is a lot of 
trouble. 

Sorting 

After entering data you can sort it by any 
of the fields you established. When the pro­
gram looks at an entry, It sees It exact ly as It 
has been typed. If we sort by a numeric field 
In ascending order (Included in Protlle Is a 
search routine where the same ru les apply), 
and two of the entries are $1104.20 and 
$9.68, something strange will happen. 

Any common fool can tell that $1100 Is 
more than $9, but the computer Is no com· 
mon fool; It 's a very special kind of halt-wit 
that takes everything literally. Therefore, as 
the computer sees It, nine Is greater than 
one, so one comes first. Any numeric entry 
should have all spaces fil led with zeroes. If 
our field Is seven characters long, then 
0023.89, 1404.13, and 0002.66 will produce 
the correct sort and search responses. 

Searching for a particular entry or group 
of entries is accomplished by stating the 
field heading, and then specifying what 
qualities the found entries should have in 
relation to a comparator, which you enter 
using FORTRAN-like specifiers (NE, EQ, 
GT, LT, LE or GE tor not equal, equal, 
greater than, less than, less than or equal 
to, and greater than or equal to.) For exam· 
pie, If you have an Invoice number you want 
to search for, use INVOICE# as the field, EQ 
as the comparator and the number In re­
sponse to the Search For question. If you 
want a range over or above the number 
specif ied, use GT and LT, or GE and LE If 
you want the entered number included. 

The final opt ion available Is the printout. 



subscriber you can 

J:ver 'ried 'o read compu,er sales litera,ure? 
J:ver 'ried to talk 'o a computer salesman~ 

l:ver 'ried 'o make a decision abou' 
which computer 'o buy? 

Yes ... then you know what fl'UBtratton 18. 
Help 1B on ite way. Desktop Computing pre­
miers this tall. The tl.rst and only computer 
magazine written ln plain E~h. Preposter­
ous? Not at all. It. ~ible to explain com­
puters without all the "computerese." That 1B 
what Deektop Computing will do each month. 
Send the card today tor a no-risk subscription 
that will give you the kind of understandable, 
useful information on computers you've been 
waiting ror. 

Why do you need a plaln·E~h explanation 
or deektop computers? Because they h&ve just 
come or age and are saving thousands or busi· 
nessmen llke you an a.mazing amount or 
money. They not only save money, do things 
raster, provide acoess to more information, 
allow a smaller staff to do more work, they also 
allow you to get into serVioes for your custom­
ers which were not practical before. You can 
provide more services at lower cost. To get in on 
the savings and expanded customer services, 
you need information. Desktop Computing will 
bring you that information. Desktop Com· 
puting will out through all the technical 
hocus-pocus. 

In this time or high interest rates, a truly low 
cost desktop computer system (usually a micro­
computer system) 1B a welcome event. Let Desk· 
top Computing explain what these systems can 
do for you. The subscription price 1B 125 a year 

but as a charter 

get the fl.rst year 
ror only 117.97, 

tot&lly tax 
deductible. 

Call &oll-fne: 
(800) .......TS 


or mall UM 
ooapoD beloW. 

NAME 

Here's a look at some of the articles 117.97 will 
bring you: 

• When a 	small Busin888 Computer 
Arrives, What Happens to the 
Small Business? 

• Letter to Hemingway RE: Word 
Processing 

• Professional &c Small Business 
Microcomputers: Buying, Using 
and Fixing a System. 

• Adequate Backup: Protecting the 
Data in Your Computer. 

Wayne Green, the publ1sher or Desktop Com· 
putlng (and also of Kilobaud Microoomputln8 
and 80 Microcomputing- both successful 
computln8 publications) has gone through both 
the agony and joys of working with computers. 
He has lost a quart.er or a mill1on on a maln!rame 
big boy computer only to come out on the other 
side wtth all the frustration necessary to run a 
200 employee publ18hing firm on several 
TRS-80's. 

Wayne has a reputation for being honest and 
unafraid. He'll make sure you get the truth. In 
th.e meetln8 introducing the idea of Desktop 
Computing to h18 staff Wayne said, 

" Dur object1ve is to be the only com· 
puting magazine written in plain 
Engllsh." 

So that 1B what you'll be getting-honesty and 
directness. Desktop Computing will give you all 
the information you need on computers in plain 
Engllsh. 

Th18 charter subscription is av&1l&ble for a 
short time only. Send the card today for the 
premier issue-October 1981- and get. the infor­
mation you've been needing for only 117.97. 

Belief is here for only $17. 97 
0 YES Sign me up as a Charter Subscriber to Desktop 

Computing. I will get one year of the only oomput.­
1.ng ma&&zine Wt'ltt.en ln pl&1.n Engl1sh for 117.9'1 (a eav1nga of 60% 
off Lhe newsstand). MY subecripUon will begin with Lhe premier 
Issue-October 1961. 
Ywr l\rlt ..,. will be arrtnnc 117 mld-Oaober 1981. 

C&n&dJ&n 1 yr. only/ OS funds 119.9'1 Foreign 1 yr. only/US funds 129.9'1 

CITY------- -------------STATE.__ ____ ZIP,______ _ 


SIGNATURE____ ___________ ___ ____ EXPIREDATE._______ 


Dllllttop Oomputlllf
CARD# __________INTERBANK # - -------- eo PINI 911-. -borouCh.NH 00488 31AB8 
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FLOPPY DISK DRIVES 


s275 

Famous make 40 Track drives, in grey 
textured enclosure with power supply . 
Fully tested and guaranteed . 

ADD $20 FOR IIFLIPPY." 

80 TRACK "FLIPPY" $395 

40/40 DOUBLE SIDED $395 


EPSON PRINTERS $CALL 

C. ITOH PRINTERS $CALL 


CORSAIR COMPUTER CORP. 

7952 Highway 80 West 

Fort Worth ' TX 76116 


817-244-8051 

n.-rRS80 color 

There was some .,,..,._. at "" NoYem­
bet meeting when h Radio Shlld< rep<• 
sentativ• stated that fl• software ..., the 
ROM car1ridges could nC( b<1 c:opoed. This 
montll"s Ill! Miao Joumml '9PO'I*' t>ey had 
dis•ssemt>4ed the progrems on ROM by 
covering some ol Ille connector pins wiltl 
'-· Theyp<orrise_ _,monlll. ­
191 a hobbyist ..,.,,...ng C8111 be done! TNs 
~,_,.,. IO be h only ..,..ce 10 I• 
ol i.chnicat intormaliono on h TRS-80 color 
compute<'' Devoted 10 SS·50 6800 and 
6809 machines up 10 now. 68 Micro JourNI 
plons 10 include Ille TRS-80 6809 unit in 
tub.Ire it.sues. 

To got Ill• MOST lrom your 880ll CPU . TIH io II• 
BEST SOURCE! The OHLY Megazine le< "'• llO!I 
C""""t• M°""'s AhNd ol Al o.t....1 

68 MICRO JOURNAL ...-91., ...... ,..... _ ,,,.,.., 
USA 


I Yr • S 19 SO 2 Yr • 132 50 3 Yr • $48 50 

·FOfa gn Surtace Add S 12 Yr 10 USA Pnc• 

FOl'egn ,,,,., M1t1 Add $35 Yr '°USA. Pm~• 


"Canada & Mt"JUCO Add SS 50 Yr 10 USA Pnce 


~"The :,,~~! City"~ 

A FANTASY ADVENTURE GAME 

Search for gold aa a Fighter, Dwar f, Elf 
Halfling or Magic-User in the dungeon~ 
beneath the Wizard'sCity or surrounding 
forest. Evil monsters lurk everywhere to 
protect the gold. AM in graphics! 

Cassette $12.95 Disk $16.95 

Financial Statement 16K $14.95 
Income Tax SK 19.95 

Income/ Deductions File SK 10.95 

Stock Charting SK 15.95 

Mail List Labier 32K disk only 22.95 

Add $4 for disk except Mall List
•••suo ._...,._ 

AH programs for TRS-SO Mod. 1 Lev. 2 

BAP$ Software 
6221 Richmond, Suite 220 

Houston, Teir.11 nosr 
7131783-3'33 

TRS - 80 "9 I '99- tredemerk o f tM T~ Cotit. 
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" ... the computer is no common fool; 
it's a very special kind of half-wit 
that takes everything literally." 
During the display/edit mode you can get 
hard copy of the entry displayed. 

If it is your first run through the printing 
section, you will be asked to construct a 
print format. This consists of three lines of 
data: the title l ine, the column headings and 
the data line(s). One hundred and thirty-two 
columns of print are available; the screen 
scrolls sideways as you pass the 64-column 
mark that would normally terminate a video 
line. Again, the choice of literals is up to 
you, although title headings should have 
something to do with the field headings you 
entered. The field headings themselves 
may be used as column titles. 

When you're done, tell the computer 
which fields are to be placed In what 
spaces. You then specify which field you 
want, its relationship to the comparator 
you've selected, and the program begins to 
print. 

Fooling Profile 

The one thing Microfiles has over Profile 
is that it will work with a serial printer whose 
driver you have loaded into memory while 
Profile won't. Whoever created the program 
included a routine to check if there was a 
printer attached to the parallel port (there's 
a memory location in the machine that gets 
loaded with a certain value; if that value 
isn't there, Printer Not Ready is written on 
the screen). 

Remember I said it was a machine Ian· 
guage program: and you're as big a klutz 
with machine language as I am, right? Don't 
fear, pilgrim, there is something you can do 
(no, not call Texas). Have you got a copy of 

..•••••••••••••••! NEWDOS or T·BUG around? (Aw, c 'mon, 
everybody's got a copy of T-BUG.) 

The offending portion of the code in the 
Print program looks like this: 

7C84 3AEB37 LO A.(37E8H) 

7C87 FEBO CP BOH 
7C89 3810 JR C.7CA8H 

lllC9118 
lllC9U 
l8C92 11 
l8C93 11 
lllC941l 
lllC9 5 1l 
lllC961l 
18C97 1l 
l9C9811 
l llC991l 
l9C9All 
lllC9Bll 
111C9Cll 
lllC901l 
1SC9 Ell 

1 0C9F 0 

7C88 21003E LO HL,JEOOH 

7C8E 222040 LO (4020H),HL 

7C91 214875 LO HL,7548H 

70,M CD2752 CALL 5227H 

7C97 CD4552 CALL 52~H 

7C9ACDCE76 CALL 76CEH 

7C90 FE01 CP 01H 

7C9F CA2152 JP Z.5221H 

7CA2. FEOO CP OOH 
7CA4 280E JR Z,7C84H 

7C""' 18EF JR 7C97H 

Bear with me, its not that complicated. I 
did it right, and as far as I'm concerned, Bill 
Barden might as well be reciting The Epic of 
Gilgamesh in the original Sumerian. 

The NEWDOS Fix 

If you have NEWDOS, run Superzap. With 
a backup copy of Prof ile in the drive, select 
the DD option, the disk drive number, t rack 
C, sector 9 (that's the posit ion it was in on 
my copy). Look for the sector display that 
matches Fig. 1. Type MOD C1. (This is the 
position in the sector of the first disk loca­
tion we will modify.) The screen will blink, 
an M will appear at the beginning of the line 
and you can now proceed to modify it . To do 
this, type " O" 72 times, covering the values 
3A through EF. Press Enter and Y, making 
the modification permanent. This changes 
the instructions In the listing above to NOP, 
which is the same in machine language as a 
line number, and a colon fo llowed by a 
blank line in Basic. The computer knows the 
lines are there, but skips over them, since 
there Is No OPeration to be performed. 

We just changed the code that told the 
computer what It Is supposed to do. Origi· 
nally it was supposed to load a value into 
the A reg ister from memory location 
37E8(hex) (LO is a machine code load in· 
struction), compare it (CP is machine 
language for compare) to the hex value BOH 
(1 28 decimal), and if it found them to be the 
same, p roceed t o memory locat ion 
7CA8(hex) (JR C,7CA8H Is a jump instruc· 

72 21 8871 1!6 8 4 7EFE 21l21l 1A2B lll ll l 8208 
7BF8 2188 3E22 21!48 211!7 75CO 3952 116112 
CD3C 5 2CD 3F77 C39A 77 AF 3280 7 2 116 8 4 00 
21BF 72FO 2121 71lFO 361111 1!121 3 872 7 EFE 
211 28 2DCO C57A llEll l F034 U 23 7 EFE 2 8 28 
1130C 104 F 007E 11589 381!1 7 900 77 115 1116 
11110 0 19 3A 8 072 3C32 8072 f'E 211 3 11118 1811 4 
23FO 3 411 11 lllC8 core 76 21 8 1l3C 2 2211 41121 
FE7 5 C0 27 5 211 111!30 C057 5 2F E Ill CA 2152 
F E Ill 82 58 7C ll 2 CA4C 7 CEO 5332 7 622 34 7 6 
11 4 11 30CD 5A5 2 FEIl l CA 21 5 27 9 3 236 7 611 
8 11 30 21 37 7 6CD 5052 FEll l CA21 5 27 8 325 8 
763A E8 37 FE8 1l 3810 21 011 3 E22 21l41l 214 8 
75CO 27 52 C04 5 5 2CO CE76 FEll l CA2 l 52 FE 
ll028 DE1 8 EF 

21 0 03E 2220 4021 2 475 CD27 
52Af' 3 2 AC 7332 91 7 5 21Ff' FF22 EE50 CD711 

Fig. 1. The Sec tor Display Minus the Spaces 
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IS YOUR PRINTER SMAR'tER 
§ THAN YOUR WORD PR~SOR? 

f) THEN MOVE UP TO 
PROSOFT'S NewScript: 

• Easy-to-use Full Screen Editing • Typehead­ never loses 
• Headings, Page Numbering, keystrokes 

Centering • Form Letters, Big Documents 
• Global Searc h and Change • Double Width, Underlining 
• Table of Contents, Indexing • Sub­ scripts, Super­ scripts t 
• All 12 MX-80 fonts + underlining 

Italics on GRAFTRAX MX­ 80 
Supports Diablo, Microline, Anadex 

• Proportional font right -margin 
justification on 737, 739, L.P. IV, 
and DOW R/$ Daiaywh..l ll 

• 160 pages of excellent documentation includes "EZEDIT", "EZSCRIPT", 
self-study tutorial , and hundreds of examples 

• runs under TRSDOS, NEWDOS, NEWDOS/80, LOOS, DOSPLUS 
• Requires 48K TRS-80 with one disk drive. Specify Model I or Model III 
tSome features work only if your printer has the mechanical capability. 

Kewlc:dpl 
•·""'9Labela0pdoa 
Special: Kew Script + Labels 

s 99.95 
s 29.95 
1115.00 

WL TOLL FREE r. ~ IWJ 

1111112'-7al. °"'* '22 
BPM 

RPM measures the rotational speed and variation of your disk Cil: (llllll IS2­ TTT7, °"'* '22 
....... 12'-7919 drives, and reveals a common cause of unexplained errors. Simple 

one-key operation, runs under any DOS, interchangeable between 
Models I and III . Shows current and average speeds, plus 

fluctuation history. Recovers from severe errors. Documentation 
explains how to adjust drives . Use RPM monthly for best results. 

32-48K Model I or III disk: 124.95FAS'i'EB 
Monitors your BASIC programs while they run, then displays a simple 

change (usually one line) that can reduce run-times by as muc h as 50%. 

No hardware changes, and handles programs that cannot be compiled! 

Complex programs benefit the most . See review in Personal Computing, 

May, 1981 . 


16-48KModellorill, tapea.nddisk: 


Order from your Software dealer, or from: 

PRO~_«, 

Box 839 

North Hollywood, CA 91603 
(213) 764-3131 

S29.95 


QUICK COJIPllESI 
Small (276 bytes) , fast (processes 800 lines in under 3 seconds) 

utility removes blanks and remarks from your BASIC program.a. 
Produces smaller, faster programs, and doesn't alter the 

original logic . 

l 6-48K Model I or III, tape and disk : 119.95 

FASTER + QUICK Compress: 139.95 

ORDERING INFORMATION: We accept checks, Mastercard. Vtaa, Money Orders, C.O.D. 
(under $50.00. add $2.00), and even cash. Please, no Purchase Orders. California reaidents 
add 8% sales tax. 15% outside North America. 
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111=1~~~!9~::, 

SEND '!'OU OUfl llONU S CUit Of" TH E MONTH 

WHfN TOV SlNO US A $Hf ADORE SSf.D SUlrif PfD 
01 \l ( LO PE fQP OVfl FA[f COLOA PAQGRnt l IS t FREE 
we Ll 

16 K m~:OlD Hl-RESOLUTION GAMES·· 

STARBASE ATTACK 5 12
·
95 

............ 512.95 


.......... 512.95 

1:::l>l:::l>l::l>l!:f:l::~f:l::t:e:~m:::~ 

K"o9.hlc· CA~1\~1~AzE ·1a.ss 
~ ll01 J TI'\ (' f JOYSTICKS REQ'D hndy C ·rp. 

C fll'Tl f l fO CHEC KS OA tilOflf f:Y 0 A0 fA $ OHL'!' 

1l tust.r"'at.ed m e mory b a nl<.s 

P.O.BOX 289Ill- WILLIAMSTOWN . MA. 01267·0289 

EXPIRES 12·15-81 •· CASSETTE 
-

Smartmodem 
-
s..­. .. .. . . 
Hayes . ­~Im- I 

• Auto-Answer• Auto-Dial • Repeat 
• Programmable - Use Any Language 

•Touch·Tone and Pulse Dialing 
• Audio Monitor - Listen to Connection 

• FCC-Approved Direct-Connect 
• Full or Half Duplex. 0-300 Baud 

• RS-232C Interface • 7 Status LED"s 
•Two Year Limited Warranty 

$249 
Send certif ied check or money order 

Allow two weeks for personal check 

Florida residents add 4°0 sales tar 


ACE COMPUTER PRODUCTS 
..,.. 265 ol Florido Inc. 

1&10 N.W. 3rd STREET 
DEERFIELD BEACH. FLA 3344 1 

· HORSERACE~~ HANDICAPPER 

Uses pos! performance ooto from doily racing form 
to predict proboble order of finish. 

mMPU and FAST. Evaluate o horse in seconds. 
Handicap on entire race in minutes. 

Often reveals longshots missed by other methods. 

NS-80' 
MODEL I Of Ill Tope $211.95 Disk $311.95 

MODEL II Dilk $311.115 

POCKET Tape S:U.115 Ustlng $24.115 

IUll/IEll 
250 Richards Rood. No. 254 

1101lEll Konsos Cily. MO 64116 
(816) 471·8660IOlVEll 

•Trocllmol\ al T~Colp.MiBxJ1 .-m pleo9e acid 4'/, \ SC111!s tax 
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" .. . if no printer is attached, 
or the driver program 
was omitted or overwritten, 
your machine will hang up." 
lion if the C register contains a 1, which is the disk) and ending with 71 . Fill these 32 

the computer's way of saying that the com· places with zeros, and press Enter and Y to 

parison matched). make the modification permanent. 

Otherwise, the computer continues on its You should now have a copy of Profile 

merry way down the instructions and we that will run with a serial printer. However. 

wind up with a Printer Not Ready message. you should note that if no printer is at· 

We could have told it to jump there if the C tached, or the driver program was omitted 

register did not contain a 1, (JR NC,7CA8H or overwritten, your machine will hang up. 

is a jump if not); this can be done by typing That wasn' t so difficult, was it? And I real· 

the same Mod instruction, pressing the ly don' t know how to program in machine 

right arrow key 11 times and then pressing language. All it took was a burning desire to 

zero once, changing the line from: 381 D, or get printed output, and some plowing into 

in assembled form: 3810 JR C,7CA8H, to: the Editor/Assembler manual. (And perhaps 

3010, or in assembled form: 7C89 3010 JR a truckload of perseverance!) 

NC,7CA8H. 
Now for T·BUG Users We changed the 38, which the computer 

understands as "jump If", to a 30, which It should be a lot easier for you, but I 
tells it to " jump If not" -1D(hex) or 29 ad· haven't tried to do it this way. Load the print 
dress locations, depending, In this case, on program. Hold down the Break key and 

the value in C. If we had done it that way, press the reset button. Get into the System 
and later hooked up a parallel printer, the mode and load and run T·BUG. 
value would have to be changed back again PRINT loads from 7000H to 7CFEH, 
or we wou ld get a Not Ready message any· T-BUG uses 4000H to 42E8H, so there is no 
way. conf lict of memory. When the asterisk ap· 

If you want to do serial printing under the pears, type M 7C84. You should see: M 7C84 

display/edit mode, (H)ardcopy option of 3A. Now type 00. The next memory location 

Profile, one more change has to be made. should be displayed: 7C85 ES. Again type 00 
The code contained in the Access program and keep doing that until you 've gotten to 
looks like this: memory location 7CA7. This Is the last 

memory location you will zero out. 
7311 3AE837 LO A.(37E8H) 

Press Break, put a blank tape In the7314 FEBO CP 80H 

7316 3809 JR C.7321H cassette drive, set it up for recording and 
7318 210372 LO HL,7203H press P, T·BUG's Punch command, used to 
7316 CD8F72 CALL 728FH write memory locations to cassette. We 
731E C36471 JP 7164H 

need now specify a start address, end ad· 
Still using NEWDOS and Superzap's DD dress and entry point, plus a name. The 

option, select the drive number that the start address is 7000, the ending address is 
backup copy of Profile is in. For my copy, 7CFE. Here's where the fun starts. 
the track number was 1C, the sector was 3. According to NEWDOS, the entry point is 
If it isn't on yours, just match up the sector 4020. Normally we would assume that a 
display with Fig. 2. program's starting point and entry point are 

Locate the hex digits beginning with 3A the same, but not necessari ly.You'll have to 
(these are the numbers in the second t ry it both ways. Use Print as the program 
through eighth columns of the listing, the name. The punch line will look like this: P 
group of six numbers in the first column is 7000 7CFE 4020 PRINT, or P 7000 7CFE 
the hex address of the program location on 7000 PRINT, depending on which entry ad· 

11C31111 C370 7 1 EO 48EE SOCD 4852 C3D2 71 
31\ Ee37 • • •• K • •• KR••• :.7 

11C3111 FEell 3e09 2103 72CO er72 C3 64 71 
3 1\ 2940 .. e. 1.. ..... .:)@ 

llC3211 FE32 3e0S 3 EllC CD38 0110 6 0821 40 3C 0140 .2e . > •• ; ... l@ <.@ 
11C330 327 3 CSll 707 3 0140 00ED 80ES E828 0640 2 ..... . @ ..... + . @ 
11C3411 7EFE 202 0 0828 iere 2170 7306 0123 04 3 6 . .. .. +•• l. ... 1.6 
11C359 0021 707 3 7ECO 3600 2310 f'9El Cll0 03116 . ! .. . . ;.t . ..... . 
11C360 053 E 01\CO 381111 3EllD C036 111110 F4C3 7071 • > •• ; . > •• ; •••••• 
11C370 0182 8173 31\Fl 5087 2009 21C6 72CD e n 2 ... .: ..... I. . . .. 
11C380 C364 7172 Cll3F 2220 4021 lCS E CD27 5 2CD . .. l. ? ". @l. • .'R. 
11C3911 4552 FE59 28114 FE4E 211FS coee 67FE 4ECI\ ER. Y ( • • N •••••• N. 
11C91\ll 71171 3AE F 51\30 47 21 9055 36C0 23111 F8ED • • :. Z•Gl.U6. t •• • 
11C9811 48EE SDCD 4E52 2AE D SA23 22ED SA21 9056 K••• NR•.zt• .z t. V 
11C9Cll CD2A 5 2CD 27 5 2 AF3 2 Fl SD 3Elll 32E9 SOC3 .• R. ' R.2 • • >. 2 .. . 
11C9D0 6 471 1140 3FCD 57 5 2 f'E01 CA64 7 1 FE 112CI\ ••• @? . WR • • ••• ••• 
llC9E0 6 471 ED53 0071 22118 7111 e03F CDS!\ 52FE ... s .. .• • • • ? .ZR• 
11C9F0 01CA 6 471 0132 3174 7 932 107 1 11 C0 3F21 •••• • 21 • • 2 ••• • ? ! 

Fig. 2. The Sector Display for ACCESS Minus the Spaces 

http:1ltust.r"'at.ed


o66Vl 6MlVl and 
- ­

upon ~e.quv.,t ! 

WE 'VE MOVED! 

Now we. c.an 
mo~e. ~e.L<.able. ~Vtv~c.e. 
Inc.luc:Ung UPS 

DUALCASE* 

UPPER/ lowercase, full t ime from power-up; 
NO software; Standard typewriter keyboard 
operation (shift to UPPERCASE); Contro l charac­
ters can be displayed; 128 Total character set 
p lus full graphics. 

SWITCHABLE* 

No switches. No d river . Operates from key­
board. Totally disables " PATCH" funct ions. 

KEYBOARD DEBOUNCE* 

Extra keyboard debounce, full time from 
power-up; NO software. If dirty keys are a prob­
lem, this is for you. 

BLOCK CURSOR* 

Replaces the underline style cursor directly. 
Easier to locale on a full screen. No distracting 
blinking. 

SHORT CASSETIE LEADER* 

For tape based systems. Does NOT change 
baud rate. Only shortens recorded leader. Saves 
four seconds o f waiting t ime. Great for data f iles! 
No conflict with high baud rate cassette systems. 

ELECTRONIC SHIFT-LOCK * 

No extra keys or switches. Simply tap either 
sh ift key, UPPERCASE lock, normal shift unlocks. 

TRS·80 is a Trademark of Tandy Corp. ORDER 

Name . . 

Street .. 

Ciry --- ...." ...... _ Stale ··-·· ZIP . 

Signature ........ . -·-··· 


O Check, Money Order, Bank Drah 

0 VISA, MASTERCHARGE, Purchase Orders (add 3%) 

Card/PO No. ·················­

Expiration Dale .. Today's Dale .... 


You must ch.,ck on": 

0 " MEM SllE" 0 " MEMORY SllE" 

Price v.i lid through December 3 1, 1981 

''THE PATCH" is not only a lowercase modi­
f ication, but a complete system offering many 
of the enhancements you would like available on 
your TRS-80. How is this possible? "THE PATCH" 
is a "smart ch ip" which monitors the same ad­
dress l ines as the ROM in your TRS-80 Model I 
Level 11. " THE PATCH" recognizes certain ad­
dresses, turns off the Lii ROM, then subst itutes 
its' own byte of data . This "Patching" is what 
allows ALL these enhancements wi th NO soft­
ware overhead, thus NO software conflict. In 
fact " THE PATCH" is the ONLY lowercase modif i­
cation that is compatible with both Basic and ma­
chine language programs AND the ONLY all 
hardware lowercase modif ica tion . 

You install " THE PATCH", no need to send 
your TRS-80 away so there's no hidden installa­
tion cost. Detailed instructions guide even the 
most inexperienced owner to complete installa­
tion in about 30 minutes. Works with the two or 
three chip ROM set. "THE PATCH" unit plugs into 
the ROM sockets (does not replace existing ROM). 
Lowercase does require installation of the extra 
video RAM (supplied w ith " THE PATCH"). 

" THE PATCH" is compatible w ith any w ord 
processor, any DOS and also other languages 
w hich use ROM sub-routines. " THE PATCH" is 
never obsolete. A s new features become avail­
able they can be installed in your " PATCH". 

" THE PATCH" is covered with a one year 
limited warranty on materials and workmanship. 
(Does void Radio Shack's 90 day warranty). Ask 
for details ... we ca n install for a smal l fee . 

.... s2 

CALL NOW CECDAT, INC. 
P. 0. Box 497(208) 772-9571 Hayden Lake, ID 83835 

INFORMATION " THE PATCH" is a trademark of CECDAT, INC. 

" THE PATCH Z" Swirchab le (t1 $94.97 ea . 

OPTIONS: (please check) 


[l " Electronic Shih·l ock" Add $30.00 


[l " Shorr Cassette Leader" Add $I 0 .00 


n "'Block Cu rsor" No Charge 

n " Debounce " No Charge 

Ship. & Hand. @' 2.50 ea. 

COD ADD 5% . . 

ID Sales Tax 3% (Id Res) 

TOTAL ORDER . . 
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"Always experiment on backup copies of data. 
Tattoo that on your arm somewhere." 
dress you've used. Press Enter and the tape 
should start recording the program. Now go 
back to DOS and run TAPEDISK to create a 
disk file with the same Print. 

When you've done that, or if you find that 
the entry address doesn't work, turn the ex· 
pansion interface and the CPU keyboard 
off. Take any disks out of the drives first; 
this will ensure that all memory locations 
start up clear. You should then repeat the 
procedure for Access, modifying addresses 
7311 to 7320 with 00 as In Print. Again we 
are faced with the entry point problem, giv· 
Ing us the following punch llnes: P 7000 
7460 4020 ACCESS or P 7000 7460 7000 AC. 
CESS. You don't have to press Enter this 
time, since the file name is six characters 
long. Make sure there is a blank tape in the 
cassette recorder set for record before you 
type this out. T·BUG starts the process au· 
tomatlcally. Run TAPEDISK again, creating 
the file Access. 

When you create the disk file, do not use 
an extension (/CMD, /BAS, whatever) on the 
file name. You may specify the destination 
drive. When you're creating the tape file, 
make sure you start the tape on the tape 
and not on the leader. I only mention this 
because I've done it myself. There you have 
It. See, It was easier than using NEWDOS 
(maybe). Remember, even hate mall costs 
money to send. 

Data Manlpulatlon 

You still can't specify a range of data 
within the data base. (Please remember that 
although Mlcroflles Is advertised as 
creating a data base, It actually complles 
only a data set, not something that can be 
accessed, and the data manipulated, used, 
or modified by an alien program source as 
may a true data base.) Nor can the data be 
acted upon In any way but the ways Im· 
posed by Profile. But hang In there. 

When Profile lnltlallzes the disk It grabs 
up all the available space It can and formats 
the disk as if it had flies to store there. Take 
a look at Fig. 3. If you get the chance to . 
look at a formatted diskette, you will notice 
that the only data Is coded E5. See the dlf· 
ference? Think of the asterisks as claim 
martters that Profile uses to mark off disk 
space. It's a shame all those neat rows of 
asterisks have to be spolled by the periods. 

Notice that the data stored Is 2A, and as 
long as there Is a 2A there Is an asterisk. 
When we have a period, there Is an OD. If we 
realize that 2A Is a hexadecimal number 
whose decimal equivalent Is 42 (2• 16 + 
1•10), and then look at page C/2 In the Level 
II manual, we would see that 42 is the ASCII 
decimal code for an asterisk. OD, on the 
other hand, lsdecimal 13(16•0 + 1•13), and 
that's a carriage return (where there Is an 
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ASCII character available for the code dis­
played, we see it; where there Is none, 
Superzap places a period In the spot). 
Wouldn't It be nice If there was a function In 
Basic that creates a string llke that, and 
something In Disk Basic that handles such 
a file? Oh, but there Is! Ever hear of llne in· 
put? Let me quote to you those blessed 
words from the Book of DOS, chapter 7, 
verse 42: 

LINEINPUT (or LINE INPUT-the apace is optional) reads 
everything lrom the first character up to: 

1) an < EN> charectet not preceded by <LF> 
2) the enck>f.111• 
3) the 255th data Character (this 256th chatactet Is '"' 

eluded In the string) 

Although the TRS.SO generates a llne feed 
(LF) with a carriage return, only the carriage 
return is stored (OA Is the hex value of a line 
feed). We seem to satisfy the requirements 
of line input for data retrieval from disk and 
at the same time, answer the burning ques· 
tlon why we cannot store more than 255 
characters. 

Take a look at Fig. 4. It shows a sample 
set of data filed using the fields we speci· 
fled at the beginning of the article. As usual, 
the first column of six numbers is the disk 
storage location of the data. If we go back 
for a moment to the file we set up and count 
the total elements In all the fields, we'll find 
our file length Is 63 characters. If we then 
count out 63 hex numbers (each hexadecl· 
mal number Is a pair, so the first line con· 
talns 16 numbers, the first of which Is 49, 
followed by 4E, 20 and so on), at the end of 
63 of them we find our friend OD. To read 
this data all we have to do Is write a pro­
gram: 

100 	 OPEN " I", 1, "PROOAT:O":REM IF PROOAT IS ON 
DRIVE 0 

110 	 PRINT"OO YOU WISH TO ACCESS A FILE?" 
120 	 AS c INKEYS:IF AS<>"Y" ANO AS<>"N" THEN 

120 

130 IF AS= " N" THEN 210 
140 IF EOF(1) THEN PRINT " END OF FILE 

REACHED":GOTO 220 
1!50 LINE INPUTlt, DATA$ 
1eo IF LEFTS(OATAS.1) = " • " THEN PRINT " ENO OF 

DATA" :GOT0210 
170 	 IF LEFTS(OATAS,1) =CHRS(192) THEN PRINT 

"DELETED FILE": FOR X • t TO 500:NEXT x ·CLS 
GOTO 140 

180 PRINT DATA$ 

190 PRINT"ANOTHER ?" 

200 AS • INKEYS:IF AS<>" Y" AND AS<>""N" THEN 


200 
210 IF AS c "Y" THEN CLS:GOTO 140 
220 CLS:CLOSE:ENO 

This is the skeleton of a sequential ac· 
cess program that can be used to read the 
disk data. We can customize the program to 
search for a particular value contained In 
the 64 character string (63 data characters 
plus the carriage return) using MIDS. To 
handle the data, we would again use the 
MIDS function to break down the main 
string into substrings. We could then con· 
vert any numeric data we need from string 
form with the VAL funct ion. Unfortunately, 
it 's not simple to use sequential access to 
write to the disk file. We would have to input 
all the data, modify It, and then rewrite the 
entire file back to disk again. Otherwise, 
writing to disk under that mode would set 
the pointer back to the beginning of the file 
and all stored Information would be lost. 
Always experiment on backup copies of 
data. If you make a mistake, the data will 
still be available. Tattoo that on your arm 
somewhere. 

Suppose we wish to write some modified 
data to the file without entering Profile, us­
ing random access techniques. When we 
deal with random access, we retrieve or 
store data with the GET and PUT com· 
mands 256 character buffers. When we deal 
with less data than would fill a buffer, we 
can form the small data packets into a large 
group, using an array that will f ill the buffer 
more efficiently. Using the same array, we 
can also retrieve the data. 

1116181 2A2A 2A2A 2A2A 2A2A 2A2A 2A2A 2A2A 2A2A **************** 
116118 2A2A 2A2A 2A2A 2A2A 2A2A 2A2A 2A2A 2A2A **************** 
186121 2A2A 2A2A 2A2A 2A2A 2A2A 2A2A 2A2A 2A2A •••••••••••••••• 
186131 2A2A 2A2A 2A2A 2A2A 2A2A 2A2A 2A2A 2AID *************** 

Fig. 3. The INFOFILE acquires disk space by filling vacant files with asterisks. 

116581 4942 2148 4F43 4B28 434F 2E28 494E 432E IN.llOCK.CO • • INC. 
116518 2828 2121 2828 2138 3535 3231 3138 362F ••••••• 15521116/ 
116521 3132 21'38 3838 3831 382E 3437 2821 4E2F 12/ 811163.68 • • N/ 
116531 4121 212E 2E2E 2E2E 2E2E 2E2E 2E2E 2EID A••••••••••••••• 

Fig. 4. 63-Character File 



"None of the MK functions allow 
for the storage of a single byte; 

it must be converted using ASCII." 
By accident, our file contains a total of 63 

characters plus the CR. Coincidentally, 64 
can be divided Into 256 an even four times. If 
we planned to use random techniques, we 
should make sure our data adds up to a 
number that, plus 1, will be evenly divisible 
into 256, as the Profile manual suggests. 
That means 3, 7, 15, 31, 63, 127 or 255. (Pro­
file flies are dumped to disk one after the 
other. If we try to access a file that does not 
conform to the above lengths we will find 
each buffer's remainder contains data 
which will be left out of the next GET call.) 
We could use a program like this: 

100 Open ··R'", 1, "PROOAT:O'· 

120 EF ~ LOF(1) 

130 FOR PF • 0 TO 3 

1.0 FIELD 1. (PF•ll4) AS DUMMFILES, t13 AS OATAS 
150 NEXT PF 
160 INPUT'"FILE NUMBER: "';N 
170 IF N> EF·4 THEN PRINT ··our OF RANGE"':FOR 

X =1TO 500: NEXT X:CLS: GOTO 160 
180 FP = ((N·1~4) + 1 
190 PN = N<((FP·4)-3) 
200 GET 1, FP 
210 IF LEF11(DATAS(PN),1) •CHRS(192) THEN PRINT 

··DELETED FILE"":FOR X • 1 TO 500: NEXT X:CLS: 
GOTO 1llO:REM CHRS(192) IS USED TO FILL THE 
POSITIONS IN A DELETED FILE 

22Q 	 IF LEF11(DA TAS(PN), 1) =··r·THEN PRINT ··NO 
SUCH FILE" : FOR X = 1 TO 500: NEXT X:CLS: 
GOTO 180 

230 PRINT DATAS(PN) 
2.0 PRINT""ANOTHER. ..?" 
250 AS = IN KEYS: IF A$<> .. Y"' AND A$<>""N '" THEN 250 
260 IF AS • "Y'" THEN CLS:GOTO 180 
270 CLS: CLOSE: END 

Again, it's a skeleton program. Flesh it 
out for specific fields, to change drives if 
more than one Is used for storage and to 
search for particular pieces of data In 
string. 

lntotlle 

Did I just say "change drives"? How the 
heck can the program know if I have more 
than one drive? Allow me to introduce you 
to Fig. 5a. This Is a section of a dlskograph 

for another file created by Profile, called ln­
fofile. 

The first pair of hex digits (a hex pair is 
called a bY1e) 18, convert to decimal 24. It 
just so happens that In this file I have stored 
24 records. In fact, the first two bY1es In this 
record of lnfoflle contain the number of rec­
ords currently In the Prodat file. It Is saved 
to disk using the MKIS In a random file 
mode, since it will always be an Integer. If it 
had a numeric value larger than one bY1e 
(not simply 1800, which has no value in the 
second bY1e), it would not necessarlly have 
been directly readable without using the al­
ternate CVI function to reconvert It to a nu­
merical value. 

The next two bytes (A007) are the MKIS 
converted value for the maximum allowable 
numberof files, followed by the single byte, 
01, which Is the maximum drive number. 
(This value Is stored as CHRS(n) where n is 
the maximum drive number. None of the MK 
functions allow for the storage of a single 
byte; it must be converted using ASC.) The 
two bY1es, 0000, note that there are no delet­
ed records In this flle. Had there been any, 
their number would have been stored here. 
The next piece of data, 40, Is the length of 
the record, 64 (63 characters for the file data 
plus the carriage return). As with the max­
imum drive number and the following byte, 
07, (which Is the number of fields assigned 
at initialization) this was stored as a 
CHRS(n) and can be converted to its numer­
ic value with the ASC function. The last four 
byte pairs tell us·what the highest flle num­
ber is on drives 0, 1, 2 and 3 respectively. 

Fig. 5b is the second sector of lnfofile, 
showing our field names and a small 
amount of additional data. The first 13 bytes 
are allotted to the field name Itself, while 
bY1es 14 and 15 are the MKIS equivalent of 
the screen print position, plus 15360. 
(Therefore, If printing to the screen we 
would use Print @, CVl(xS)-15360.) BY1e 16 
is the length of the field. If we look at the 

FIHH 1819 A917 1119 1148 1778 129f 1711 9119 •••••••• ~ • •• • • •• 

FH819 llDC 5590 1519 9111 9991 1111 9891 1111 • • u • • ••• • • ••••• • 


Fig. Sa. The first set of numbers, 18, is the hex equivalent of24, the total numberof files 
on record. 

F88UB 4143 434F 55 4E 5429 4E41 4D45 2114 E 3Cl7 ACCOUNT. NAME. N<. 
f'H l U 494E 56 4F 4943 4523 2121 2828 288E 3C96 INVOICEt ••••• • <. 
F811128 4441 5445 211211 2128 212 11 2828 21CE 3Cl8 DATE • • • •• ••• • • <. 
F881311 414D 4F55 4E5 4 21211 2128 2828 288E 3Dl7 AMOUNT•• •• •••• •. 
1'88148 5114F 21' 4A 41'42 2328 2828 21128 284E 3017 PO/JOBt ••• • •• N•. 
F881511 584F 535 4 4544 2F511 4149 4429 218E 3Dll8 POSTED/PAID • • • a. 

F8111611 4348 4543 4823 21128 2821 2829 28CE 3084 CHECKt • •••• ••• • . 

Fig. Sb. The Second Sector of INFOFILE, Showing the Titles of the Established Fields 
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"The user's manual gives a great program 
for extracting this data 
from a specified file number." 
line that contains the field Account Name, 
we see the final byte Is 17, 23 decimal, the 
length of our entry for that field. 

ProcedurM 
The first thing we must do Is define some 

variables. We'll use the ones that are prov id· 
ed In the Profile user's manual: 

NR The Number ol Records In Prodat, lncludl~ any 

deleted records 
MX Tiie Maximum Number of Records Allowed 
MD Tiie Maximum Drt'le Numbe< 
NF Tiie Numbe< of Fleld1 In Ille Reco<d 
0(1) " I " Is an Integer be-n 0 and 3. 0(1) Is Ille 

h!Qllesl record number stored on disk 
dri'le " I " 

And now some program lines: 

100 CLS; CLEAR 1000 
110 OPEN " R",1, " INFOFILE:O" 
120 FIELD 1, 2 AS NRS. 2 AS MXS. 1 AS MO$, 2 AS 

OAS, 1 AS RLS, 1 AS NFS, 2 AS DS(OI, 2 AS 0$(1), 
2 AS 0$(1) 
2 AS DS(2), 2 AS DS(3) 

Usually when dealing with a random ac­
cess Ille, we'd use an array to break down 
the elements In the 256 character buffer . 
However, here we are only Interested in the 
elements we need for the program. 

130 GET 1,1 

140 NR = CV~NRS); MX s CVl(MXS); MD a ASC(MDS); 


NF = ASC(NFS); FOR ON • 0 TO 3: D(DN) a CV~O$ 

(ON)): NEXT ON 

Normally, we would then get the second 
buffer and discover the field names and 
lengths. The user's manual gives a great 
program for extracting this data from a 
specified Ille number. As we already know 
these things, we can bypass that section. 

150 CLOSE 1 

We will assume that the first 90 lines of 
the program load all the account names 
and addresses Into a matrix In memory, 
MASTERLISTS, which will be used to coor­
dinate the data from PROOAT. (Otherwise, 
we should have three disks on line, two for 
Profile and one for the account data.) In the 
program lines that follow, we will use the 
variable EF to Indicate the numeric position 
of the final entry In MASTERLISTS and the 

variable RP to indicate any Intermediate 
relative position within the matrix. 

180 ON z O :ONS • STRS(DN) 
170 Of>EN " R",1, " PRODAT;";DNS 
180 FOR I = 0 TO 3 
190 FIELD 1, (1•63) AS DUMMYSTRINGS. 23 AS NMS(Q, 

6 AS INS(I), 8 AS DT$(1), 7 AS AMS(Q, 7 AS P0$(1) 
8 AS POS(I), 4 AS CKS(I) 

200 NEXT I 

Now use the data in MasterfileS to check 
out the status of the accounts stored In 
PRODAT. 

210 FOR RP = 1 TO EF 
220 FOR BN z 1 TO INTIO(DNV4) 

230 GET 1, BN 
240 FOR I = 0 TO 3 
250 IF LEFTS(NMS(l).1) = CHRS(42) THEN 280 
260 IF LEFTS(NMS(l),1)" CHRS(192) THEN 1000 
270 IF NMS(I) • MASTERFILES(RP, 1) AND LEFTS(POS(l), 1) 

= " ." THEN 2000 
280 NEXT I, BN 

line 250 procedes to the next record In 
the subfile If the entry being currently ex­
amined was deleted. Line 260 sends the 
program to a controlled error message If the 
end of the stored data has been reached 
and no Information has been recovered for 
a given account name. 

290 ON : ON = 1; DNS= STRS(DN); IF DN> MD THEN 310 
300 CLOSE 1; OPEN " R" , 1. "PROOAT:" ;DNS;GOTO 220 
310 IF DN<>OTHEN ON = 0: CLOSE 1; ONS = STRS(DN): 

OPEN " A" , 1. " PRODAT;";DNS 
320 NEXT RP 

The loose end, lines 2000-xxxx, Is merely 
a print statement that will send the informa­
t ion to our line printer (formatted to reflect 
page number of account statement on a per 
account basis) and performs the addition 
necessary to give total due amounts. 

Fig. 6 Is a small program for single disk 
users that wll l read each of the Prodat en­
tries over a given range of dates (for in­
stance, If you wanted the entries for August 
you would use 08/00/80 in response to the 
Greater Than question and 09/00/80 for the 
Less Than prompt), print the account name, 
invoice number and amount with pagina­
tion and, when done, print the total amount 
involved. More fields for manipulation can 
be specified and other actions performed 

Program Listing 
18 CLEAR 1889 
39 CLS : OPEN "R",l,"PROOAT :8" 
51 EF•LOF(l) 
61 DIM F$ (EF) 
78 FOR J • 9 TO 3 
98 FIELD 1, (64*J) AS DUMMY$, 63 AS F$(J) 
111 NEXT J 
115 PRINT @ 328,"MONTH OF : "; : INPUT M$ : CLS 

Proaram continues 

http:tr.s.m.rk


"But what good is collecting information 
if you can't do whatever you want with it?" 

Program continued 

120 PRINT@ 320, "DATE RANGE:";:INPUT"GREATER THAN: 
";GTS : PRINT@ 448,"";:INPUT"LESS THAN : ";LT$ 
130 CLS 
180 FP•l 
190 GET l,FP 
195 FOR RPc0T03 
197 IF LEFT$(F$ (RP) ,l )•CHR$( 42) THEN 299 
199 IF LEFT$ (F$(RP),l) • CHR$(192 ) THEN PRINT T:GOTO 282 
299 IF RIGHTS (FS (RP), 4) • " •..• " AND 
MID$(FS(RP), 30,8) >GT$ AND MID$(FS(RP),30,8) <LT$ THEN 
GOSUB 480 ELSE 202 
291 NS•LEFTS(FS(RP) ,23) :IN$•MID$(F$(RP) ,24,6) :AM• 
VAL(MIDS(FS(RP),38,7)) : T•T+AM:LPRINTNS;" 
" ;INS;" ";:LPRINT USING"tttt.tt";AM: LS•LS+l: 
IF LS >50 THEN 500 
282 NEXT RP 
284 FP•FP+l:IF FP >EF THEN 290 
210 GOTO 198 
298 LPRINT " 

•;••z••••• " 
380 LPRINT " 
";:LPRINT USING"SStttt.tt";T 
310 CLOSE 
320 END 
499 IF FL >0 THEN RETURN 
419 PN•PN+l:FOR X• lT02: LPRINTCHRS(l3); : NEXTX 
:LPRINT"COPYQUICK <LF >l07 EAST 42ND<LF >< LF > 

CHARGE DATA MONTH OF ";MS;" 
PAGE "; 
415 LPRINT USING"ttt";PN:LPRINT" <LF >";:LPRINT"ACCOUNT 
NAME INVOICE I 
AMOUNT" :FL•l:RETURN 
580 FORX•lT06: LPRINTCHR$(13);:NEXTX:FL•9:GOT0292 

on the data by simply following the pattern 
the program provides. 

That's It. Those few lines are all It takes to 
turn Profile into more than just an over­
priced in-memory Information system for 
disks. We now have available to us a feature 
seen on many, if not all, of the large multi· 
user computers: an accessible data base of 
information! For a relatively small machine 
such as the TRS-80 that Is some ac­
complishment! 

If you're not a business and have no ac­
counts receivable to take care of, don't 
think you can escape Profile. Do you collect 
comics? Magazines? Computer Programs? 
What about all you CB and amateur radio 
operators? Want your logs up to date? 

Forget about Mlcroflles. Its' expanded 
entry formatting is very nice If all you want 
to do is enter data and recall It according to 
the parameters present In the program 
itself. But what good is collecting Informa­
tion If you can't do whatever you want with 
it? 

Profile gives you this added flexibility, 
and at a cheaper price. (Isn't that against 
the law?)• 
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APPLICATION 

A home inventory program that remembers the little things. 

Comments: Gold with Fl~ Pattern (Set of 4) 
3. Television $1000.00 Dooley• 04l01/80 

Serial Number. 43566981 
Comments: Motorola Model 333-87911.1 .. Lamp Floo< s .0.00 Seara 01!01181 

Wordly Goods 


Initial cost; business the item was pur­
chased from; serial number; and com· 
ments. 

The program is straightforward, user 
oriented and prompting at all points. The 
scheme Is to set up Individual files on a 
separate disk by room. The other alternative 
Is to file your Inventory on the program disk 
providing the inventory Is not too large. The 
Inventory program can be used by 32K sys­
tems by adjusting the clear statement in 
line 20 and the dimension statements In line 
25. Line 30 should be changed to f it your 
family name. 

After you have run the program, entered 
files for your inventory and are ready to save 
to disk, you will be prompted by the pro­
gram to provide a filespec for writing to 
disk. This list of filespecs wlll be provided 
just prior to loading from or to disk. The user 
should change lines 13010 and 13020 to his 
or her own filespec if those in the program 
are not acceptable. 

A word of caution-plenty of string 
space Is provided in the clear statement In 
line 20, however, don't get too carried away 
with large comments or string space will be 
used up fast. 

When first running the program and en­
tering files, the first item entered will call for 
a location. No further locations will be 
asked for during the course of the entries. 
The program will automatically print that 
locat ion In all entries after number one. If 
you are not using separate files for all 
rooms In the house but use one file for the 
entire household, a single filespec wlll be 
used to answer the location question. On the 
first entry use a word such as "household." If 

John E. Fail 
6170 Downey Ave. 
Long Beach, CA 90805 

Have you ever wondered about the pos­
sibility of your house being burglarized 

or burning down? We live with this possibili· 
ty every day whether we are at home or not. 
In the event of such a catastrophe your In· 
surance should cover the loss. However, 
when the insurance man comes to call, will 
you be able to accurately recall all the items 
you have lost? Chances are you will remem· 
ber the tv set, the couch, the computer, the 
major Items in your household; it Is the little 
Items you will not easily recall-tools, pic­
tures, jewelry and the like. 

This program, for a 48K system with two 
disk drives, catalogs 300 Items per room 
and provides a line printer routine. 

lnvent()f)' foe Living Room 

NumOe< Item 

I. 	 Couch 
Serial Number: None 
Comments: Gold with Flower Patterns 

2. 	 Chair 
Serial Number: None 

Serial Number: None 
Comments: With Shade 

• ·• · Continue ·c- Finished 'F' ••• · ? _ 

Fig. 2 Print List Sample 

Depending on the total items in your In· 
ventory, you could utilize one file for all 
items in your household. Inc luded in the 
program are full correction and deletion 
routines. Categories Included In an indivi· 
dual file are: location; Item; data purchased; 

Fall Family Household Inventory 

Oirectory 
1 2 Load Data From Diak 
2 • Look at List for Living Room 
3 = Save Data on Disk 
4 = Printout of Data on File 
5 • Delete an Entire Entry 
6 • Correct an Entry 
7 = Add Entries to File 
8 = Print Total Value of Living Room 
9 2 Item Search by Name 

Your Selection Please? 

Fig. 1 Directory Layout 

Cost Mfr/Dealer Date 

s SMl!l.00 Seara 02J05181 

s 1.0.00 Seara 03/01181 
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you are using separate files for each room, vent locking up the program in case of inad­ systems merely by changing the 1000 and 
assign that room's name to the location vertently going to that function. This pro­ 3000 series of line numbers to accomodate 
question and separate the rooms by file­ gram can also be used by cassette-based cassette 110. • 
spec when saving and loading from disk. 

Seerch, Delete end Correct 

The search section is based on key 
words. When searching for an item, the item 
variable is compared against the first three 
letters of the search request input. For ex· 
ample, suppose you have three chairs in a 
room. When you are requested for an item 
to search for, enter chair. The program will 
then search out the first chair encountered 
and print it out. The program will then ask if 
this is the correct chair; if not, the program 
will continue the search. If no comparison 
is found, the program will so advise you. 
When entering data Into the Item section, 
use the major subject first, such as chair, 
couch, television, computer. If you still can­
not find the item you are looking for there is 
always the 'Look At List' function on the 
menu to locate an item. 

The deletion routine is very straightfor­
ward. When an item is deleted, all other 
items are moved up one to fill the space left 
by the deleted item. When the deletion rou· 
tine is called, the program will check with 
you lo be certain you are Indeed deleting 
the item you wish to delete. 

The correction routine operates much 
like the deletion routine. It checks to make 
sure this is the item you wish to correct, and 
then displays an input form similar to the 
normal entry input routine. You need only 
enter the portion to be corrected. If the item, 
cost and dealer Information is correct and 
you only want to enter a new serial number, 
merely press Enter for the Items you do not 
want to change and enter the new data in 
the serial variable. All information in the 
other columns will remain unchanged. 

The Line Printer Routine 

The line printer routine Is set up for 
80-column printers to maintain compatibili· 
ty with most any printer in use these days. 
The printer function is very handy for keep­
ing a permanent record of the Inventory. 
You can run out a copy of each listing and 
keep it In a safe place, such as a friend's 
home, your place of employment, or a safe 
deposit box. This ensures the list will not 
disappear with the house or burglar. It may 
be a good idea to keep a separate copy of 
the program disk and data disk outside the 
home also. The listing automatically prints 
"a value of room routine" at the end of the 
printout. This function is also available on 
the video for a quick check of the total value 
without a printout. 

Readers without line printers should re­
move the 4000 series of line numbers \u µit•· 

Inventory tor Living Room 

Page: 1 Last Revision: 6 April 1981 

Number Item 	 Cost Mfr/Oealer Date Serial Number 

1. 	 Couch s 995.00 Sears 02Xl5/81 None 

Comments: Gold with Flower Patterns 


2. 	 Chair s 140.00 Sears 03/01181 None 

Comments: Gold with Flo- Pattern (set ot 4) 


3. 	 Televtslon $1000.00 Dooleys ~11110 43568981 
eo.nn-ts: Motorola Model m.8799.1 

4. 	 Lamp Floor s 40.00 Sears 011()1181 None 

Comments: With Sha«M 


5. 	 Lamp s 100.00 Wards 02J02181 None 

Comments: Matched set ot 2 Table Lamps 


6. 	 Clock Digital s 30.00 Sears 12/2518() 322479 

Comments: With Alarm and FM Radio 


7. 	 Table s 140.00 Sears 02J02181 None 

Comments: Cottee Table with Glass Top 


8. 	 Stereo System s 600.00 Wards ~181111 5669091 
Comments: Wlth 5G«l Records In Cabinet 

9. 	 Pajnting $9999.00 Art Shop Ol lOl l81 None 

eo.nn-ts: The Mona Lisa Original by Da Vinci 


Total Value ot Living Room $13.044.00 

Fig. 3 Line Printer Print Sample 

Program Listing 

28 CLEAR25888:T•388 :U $• " $tttt.tt":V$• " $t t,ttt.tt•
25 DIML$(3H) ,I$(3H) , C(3H) ,D$(3H) ,M$(3H) ,S$(3H) ,C0$ (3811) 
38 B$•L$(l):SK•8:SW•8:CLS:PRINTTAB (l5)"PAIL FAMILY HOUSEHOLD INV 
ENTORY":PRINTSTRING$(63 , " • "):PRINTTAB(24)"DIRECTORY" :PRINTSTRING 
$(63," • "): PRINT"l •LOAD DATA FROf'I DISK":PRINT " 2 •LOOK AT LIST " 

35 PRINT@337,"POR "18$ 
48 PRINT"3 • SAVE DATA ON DISK":PRINT"4 • PRINTOUT OF DATA ON FI 
LE ":PRINT"5 =DELETE AN ENTIRE ENTRY":PRINT"6 = CORRECT AN ENTRY 

58 PRINT"7 • ADD ENTRIES TO FILE":PRINT"8 • PRINT TOTAL VALUE OP 

55 PRINT@729,B$ 
57 PRINT@768,"9 • ITEM SEARCH BY NAME" 
68 PRINT@832,STRING$(63,"c") 
78 PRINT:PRINT@896,"YOUR SELECTION PLEASE"1:INPUTA:IFA<lORA >9GOT 
038 
88 ONAGOT01888 , 2008,3899,4999,5999,6999 ,7090,89 00,9999: GOT039 
1998 'LOAD FROM DISK ROUTINE 
1920 GOSUB138llll 
1825 CLS:PRINTTAB(28)"LOAD FROM DISK ROUTINE":PRINT@448,"PLACE D 
ATA DISK IN DRIVE AND PRESS ENTER";: INPUTA$ 
1829 ONERRORGOT014828 
1838 OPEN" I " ,l,FS$ 
1848 CLS:PRINT@448,"LOADING FILE t• 
llH PORL•lTOT 
1118 PRINT@462 1 L 
1169 INPUTU,L$(L) ,I$(L) , C(L) ,M$(L) ,D$(L) , S$(L) , CO$ (L) 
1188 IFEOF(l)THEN1988 
1598 NEXTL 
1988 CLOSEl 
1990 B$• L$(1) 
1999 GOT038 
2888 ' LOOK AT LIST ROUTINE 
2818 B$•L$(1) 
2828 GOSUB12588 
2925 H•9 
2838 FORL•lTOT 
2035 IFLEN(L$(L)) • 0THEN127BB 

Program cont inues 
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't 

C. C. WRITER 
TRS-BO* 


Color Computer 

WORD PROCESSING 


·························=········ 
USER ltODIFIAILE El. BASIC W/PA&E 

FOR"ATTIM&, llOYE, TABS, DELETION 

IMSERTIDll, 6L08AL SEARCH l EDIT 

CENTERING, INDENTING, PA&E PAUSE 

ASCII CODES, JUSTIFY, 321( OPTION 

THIS AD PREPARED WITH C.C.WRITER 


STRS-80 ii 1 T" of Tandy Corp. 

Stnd •30 Chtck or "onty Ordtr to 


C.C.WRITER .-rn 

TRANSFORftATION TECHNOLO&IES 
194 LOCKWOOD LAME 

ILIXll'IN&DALE, IL 60108 

MODEL Ill 

TREASURE HUNT 


FIND THESE: 
Relocating macro assembler, linking 
loader, symbolic debugger, text editor, 
print spooler, interactive editor/assem­
bler, disk-disassembler, command 
processor, disk exam/modify, disk 
utilities 

ALL FOR $99.00 
Clue: PDS ....,3 

ALLEN ASHLEY 

395 SIERRA MADRE VILLA 


PASADENA, CA 91107 

(213) 793-57 48 


Also: Cross assemblers for 8048. Z·B, 1802, 3870, 
S·2000. COP-400 - $75.00 each. Call for details_ 

MODEL Ill 
TAPE EDITOR/ASSEMBLER 

Run Radio Shack ·s Tape Edi tor I Assembler 
(EOTASM) for Model I on t he Model Il l using our 
t.sPTCH Simply IOad EDTAS.'v\. hen IOad ASPTCH 
ard run (Single IOad 1=S&ble} All EDTASM iearures 
Supported pills 

· Full MOOet I source tape compant>1hty. 
· Assemble direc tly to memOI)' or ro rape. 
• Execute your ob)l'C t and return to EDTASM. 

. Change cassette S)X'ed >M11le in EDTASM_ 

· Verify source tape after -w- command. 

· Display ard edit memory 

· Recover from reset Without ta)X' re-toad. 


Requires TRS-ao· Mooe! lit 16K al'll up. Also 
available Mooe! I ASPTCH (specify) ard other Medel 
Ill software prcdu:ts 

Serd check or moreyorder for S 17.95 for ASPTCH 
tape ano detailed mstnx:nons to . 

BYTE MISER S0f1WARE 
720 W. Haven Blvd. 

Rocky Mt.. N.C. 21801 ..- •ss 
"TRS-80 IS a trademark of TANDY corp. 

Program contrnued 

2036 IFSK =lANDLEN(L$(L}} =0THENPRINT@448,"NO DATA ON FILE FOR ITE 
M t";ID;" PRESS ENTER";:INPUTA$:GOT05190 
2038 IFSW=lANDLEN(L$ (L)) • 0THENPRINT@448,"NO DATA ON FILE FOR ITE 
M t ";ID;" PRESS ENTER";:INPUTA$:GOT06080 
2040 PRINTL".";TAB(7}I $(L} ;:PRINTTAB(29}USINGUS1C (L) ;:PRINTTAB(4 
1} MS ( L) 1 TAB( 54} DS (L} : PRINTTAB ( 7) "SERIAL NUMBER: "SS ( L) : PRINTTAB ( 
?}"COMMENTS: "COS(L) :H=H+3:IFH=l2GOSUB12580 
2045 IFSK=lGOT05050 
2050 JFSW=lGOT06050 
2800 NEXTL 
2999 GOT030 
3000 'OUTPUT TO DISK ROUTINE 
3005 GOSUB13B00 
3010 CLS:PRINTTAB(l5)"0UTPUT DATA TO DISK ROUTINE":PRINT@448,"PL 
ACE DATA DISK IN DRIVE AND PRESS ENTER"; : INPUTAS 
3020 CLS:PRINT@448,.SAVING FILE t• 
3025 OPEN"O",l,FSS 
3030 FORL=lTOT 
3040 PRINT@461,L 
3070 IFLEN(IS(L))=0THEN3998 
3075 LS(L}=BS 
3080 PRINTtl,CHR$(34);L$(L);CHR$(34};CHR$(34};I$(L) ;CHR$(34);C(L 
} 1CHRS(34) ;MS(L) ;CHRS(34) ;CHRS(34) 1D$(L) ;CHRS(34) 
3090 PRINTtl,CHRS(34);SS(L);CHRS(34)1CHRS(34)1CO$(L) ;CHR$(34)
35110 NEXTL 
3998 CLOSE (l} 
3999 GOT030 
4000 'LINE PRINT ROUTINE 
4010 CLS:PRINTTAB(l5).LINE PRINTER PRINTOUT ROUTINE•:PRINT:PRINT 
• ENTE.R THE DATE TODAY"; : INPUTDA$ 
4015 PRINT:PRINT.SET PRINTER TO WIDE CHARACTERS AND PRESS ENTER" 
; : INPUTLP$ 
4020 CLS : PG•0 :GOSUB12800 
4025 PRINT@640,.PRINTING ITEM t :• 
4030 FORL•lTOT 
4035 PRINT@656, L 
4040 IFLEN(L$(L})=0THEN4230 
4969 LPRINTL;".";TAB(6}IS(L); : LPRINTTAB(28)USINGU S;C( L) ;:LPRINTT 
AB( 38) MS (L); TAB( 53) DS (L) 1TAB(6 3) SS (L) : LC=LC+l: GOSUB14009 
4965 LPRINTTAB(6}.COMMENTS: "CO$(L) :LC=LC+l : GOSUB14009 
4070 LPRINTSTRINGS(79,"-•) :LC=LC+l:GOSUB14000 
4220 NEXTL 
4230 SW=l : GOT08000 
4980 SW=0:LPRINT•":LPRINT"TOTAL VALUE OF ";BS;" ";:LPRINTUSINGV$ 
;RT:LPRINTCHRS(l2) 
4999 GOT030 
5000 'DELETE ENTRY ROUTINE 
5010 SK•0 : CLS : PRINTTAB(l5}"DELETE ENTRIES ROUTINE":PRINT@44 8 ,"WH 
AT IS THE ITEM NUMBER TO BE DELETED";:INPUTID 
5015 IFID<lORID >300THEN5010 
5020 CLS:SK•l:L=ID:H=0:GOSUB12500 
5040 GOT02036 
5050 PRINT@448,"CORRECT ITEM TO BE DELETED (YES/ NO}"; :INPUTAS 
5060 IFLEFTS(AS,l) • •N"THENSK=0 : GOT05100 
5065 CLS :PRINT@448,"DELETEING ITEM t: ";ID 
5070 FOR.X•IDTOT 
5080 LS(X) =LS(X+l} :IS(X) •IS(X+l} :C(X )•C(X+l) :M$(X}=MS(X+l) :D$(X) 
=D$(X+l} :S$(X)=S$(X+l) :CO$(X)=C0$(X+l) 
5085 IFLEN(L$(X))=0THEN5100 
5090 NEXTX 
5100 CLS:PRINTTAB(l5)"DELETE ENTR IES ROUTINE":PRINT@448,"DELETE 
ANOTHER ITEM (YES/NO)";:INPUTDKS 
5110 IFLEFT$(DKS,l)•"Y"GOT05010ELSESK=0:GOT030 
5999 GOT030 
6000 'CORRECT ENTRY ROUTINE 
6010 CLS:PRINTTAB(l5}"CORRECT ENTRY ROUTINE" 
6020 PRINT@448,.WHAT IS ITEM NUMBER TO BE CDRRECTED";:INPUTID 
6025 IFID<lORID >300THEN6010 
6030 SW=l:GOSUB12500 
6040 L=ID : H•0 : GOT02038 
6050 PRINT@448,"CORRECT ITEM TO BE CORRECTED (YES/NO}";:INPUTAS 
6060 IFLEFT$(AS,l} ="Y"THENCLS:SW=l:L•ID:PRINT@l92,"ITEM t ";ID:G 
DT07110 
6070 IFLEFTS(AS,l)•"N"THENSW• 0:GOT06080 
6080 SW=l:CLS:PRINTTAB(l5)"CORRECT ENTRY ROUTINE":PRINT@448,"CHA 
NGE ANOTHER ITEM (YES/NO)";:INPUTDKS 
6090 IFLEFT$(DKS,l)••Y"GOT06010ELSESW=0:GOT030 
6999 GOT030 
7000 'ADD ENTRIES ROUTINE 
7010 CLS 
7050 FORL=lTOT 
7100 IFLEN(LS(L))=0THENPRINTTAB(l5).ADD ENTRIES TO LIST ROUTINE" 
: PRINTSTRINGS(63,• =•) :PRINT@l92,"ITEM t• ; LELSE7900 
7105 PRINT@l92,.ITEM t"1L 
7110 IFL=lTHENPRINT@256,.ENTER ROOK:"; : INPUTLS(L) 
7115 IFL>lTHENPRINT@256,LS(l) 
7129 PRINT@329,"ITEM (19 MAX)•;:INPUTIS(L) 

Program continues 
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mailto:IFL=lTHENPRINT@256,.ENTER
mailto:PRINT@l92,.ITEM
mailto:PRINT@448,.WHAT
mailto:PRINT@640,.PRINTING
mailto:CLS:PRINT@448,.SAVING


Yes, that's righ t - for as little as 
$298.00 you can add 32K of dynamic 
RAM, and a disk interface, to your 
TRS-80 Color Computer! If you just 
want the ext ra memory it 's only 
.3199.00, and you can add the disk 
interface later for $99.00. 

Just plug the Color Computer In­
terfa ce (CC]), from Exatron, into 
your expansion soc ket and ·' Hey 
Presto!" -an extra 32K of memory. No 
modifications are needed to your 
computer. so you don't void your Ra ­
dio Shack warranty, and Exatron give 
both a 30 day money-back guarantee 
and full 1 year repair warranty on 
their interface. 

The CC I also contains a 2K 
machine- language monitor , with 
which you can examine (and change) 
memory. set break-points, set memo­
ry to a constant and block-move 
mem ory. 

So what about the CC/ Disk Card? 
Well as we said it's only an extra 
S99. 00, but you'll probabl y want 
Exatron's CCDOS which is only 
S29.95 - unless you want to write your 
own operating system . The CCI Disk 

Color computer ownen. 

00 

DEALER ENQUIRIES INVITED 

Exatron. ,.... 500 

181 Commercial Street, 
Sunnyvale. CA 94086 •
0 P lease send a 32K Color Computer 

Interface fo r $199.00 

0 Please send a CCI Disk Card fo r S99.00 

0 Please include CCDOS and manual 
for $29.95 

0 Also include a ROM Backup adaptor 
fo r Sl 9.9.'l 

Please add S5.00 fo r shipping to all orders, 
and 6 percent sales tax in California. 

Name . ... ..... .............. ............. ... ...... . 


Add ress .... .. . . .......... ...... ... .. .. .. ....... . .. . 


City .... .... ..... ..... ..... .. .. ...... . ............ . . 


State ........ Zip ............ ... . . .......... ... . .. .. 

Charge my: 


0 MasterCa rd Interbank Code ........... . 


0 \' isa Expirat ion Date ............... .. 


Card .. .. . .. ............ . .. ... ..... .. ... .... ..... . . . . 


0 Check enclosed fo r .. ............. ......... .. 


0 Ship COD ($2.00 extra ) 


Signature .. ....... .... .. ... ..... . ... .. .... .. .... .. 


Card uses normal TRS-80 Model I 
type disk drives, and CCDOS will 
even load Model I TRS DOS disks into 
your color computer - so you can 
adapt existing TRS-80 BASIC pro· 
grams. 

As a further plus, with the optional 
ROM Backup adaptor, you can dump 
game cart ridges to cassette or disk. 
Once the ROM cartridge is on cas­
sette, or disk, you can reload, examine 
and modify t he software. The ROM 
Backup adaptor is only $19.95. 

For more information, or to place an 
order, phone Exatron on their Hot 
Line 800-538 8559 (inside California 
408-737 7111), or clip the coupon. 

excellence in electronics 

exatron 

".t! K H \ '.\I plu!t l>i"'k lrurrfat·r 



CHURCH DONATIONS 

TRS-80 MODELS I !. II 

Manages. stores and reports on the 
ollerlngs made by a church congrega· 
t lon. 

Model I handles up 10 I000 members 
and 4 categories of ollerlngs. Operates 
under TRSOOS 2.3 o r Newdos. SI 2S.OO. 

Model II handles up 10 3000 members 
and I S categories of offerings. Includes 
Malling list and operates under TRSDOS 
2.0 . s175.00. 

CUSTOM DATA 
r .o . Box 1066 

Alamogordo, NM 88310 

Phone(SOS)434- 1096 
..-412 

Progra m continued 

7131 IPLEN(I$(L)) >l9THENPRINT@335,STRINC$(41,• •1 :GOT07128 
7141 PRINT@384,•cosT (7 MAX I.E. 9999.99)•1 :INPUTC(L) 
7161 PRINT@448,•MANUPACTURER/DEALER (11 MAX)"1 :INPUTM$(L)
7181 IPLEN(M$(L))>llTHBNPRINT@478,STRING$(21,• •) :GOT07168 
7211 PR1NT@512,•0ATE PURCHASED (MM/DD/ YY)•1 :INPUTD$(L) 
7211 IPLEN(D$(L))>9TBENPRINT@539,STRING$(21,• •):GOT07218 
7221 PRINT@576,.SERIAL t (14 MAX)•;:INPUTS$(L) 
7231 IPLEN(S$(L) ) >l4THENPRINT@594,STRINC$(21,• •i : GOT07221 
7241 PRINT@641,•COftMENTS (41 MAX)"; : INPUTCO$(L)
7251 IPLEN(CO$(L)) >41TBENPRINT@659,STRINC$(45," •) :GOT07 241 
7318 PRINT@896,"IS ABOVE DATA CORRECT (YES/N0)"1:INPUTP$:IPLEFT$ 
(P$,l) • •Y•THENPRINT@896,STRING$(41,• •) 
7311 IPLEPT$(P$,l) • •N•THENL•L:CLS:GOT07115 
7315 IFSW•lGOT06181 
7321 PRINT@896,.ENTER 'A' FOR ANOTHER ENTRY. 'R' RETURN TO DIREC 
TORY•;:INPUTG$ 
7348 IPG$••A•THEN7911ELSE38 
7911 CLS:NEXTL 
7999 GOT031 
8881 'TOTAL VALUE Of ROOM ROUTINE 
8148 8$•L$ ( 1) 
8158 CLS: RT•8 
8155 PRINT@448,•TOTALING VALUE OF •18$ 
8178 PORL•lTOT 
8198 RT•C(L)+RT 
8131 NEXTL 
8141 IPSW•lGOT04988 

TRS-80* COLOR Computer 

BORED 
with SLOW Cassettes 

Put your BASIC program into 
a ROM CARTRIDGE. Instant 
run at power-up! More data 
space! IT'S EASY! Send us your 
program on cassette and we' ll 
quickly return it in a ROM 
CARTRIDGE. 

Prices start at $45.00 
(Quantity Discounts Available) 

.,..510 flgen 

Systems 	 P. 0 . Box 10234 
Austin, Texas 78766 
(S12) 837-4665 

-Assembly Language Rom Cartridges 
- Custom Programming Services 
TRS•-80 is a trademark of Tandy Corp. 

TRS-80 

COMPUTER 


DISCOUNTS 

•Factory Direct 
•Best Prices Anywhere 
•No Out-of-State Taxes 
•Full Radio Shack Warranty 
•Free Price List 

SCOTT TASSO 
Owner 

Radio Shack Associate Store #7053 

175 N. Delsea Drive .-•10 

Vineland, N.J. 08360 
(609) 691-7100 
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8151 CLS:PRINT@448,.VALUE OF ·,es,· •1:PRINTUSINGVS;RT:PRINT@968 
,•PRESS ENTER•1:INPUTA$:GOT038 
8999 GOT031 
9111 ' SEARCH FOR ITEM ROUTINE 
9111 GOSUB14851:PRINT@448," NAME Of THE ITEM YOU ARE SEARCHING F 
OR";: INPUTS£$ 
9121 GOSUB14151:PRINT@448,•sEARCBINC FOR •1sE$ 
9141 PORL•lT0311 
9145 IPL•3110RLEN(I$(L))•ITHEN9251 
9151 IPLBPT$(I$(L),3)•LEPT$(SE$,3)Tl:IENGOSUB12518ELSE9211 
9161 PRINTL•.•1TAB(7)I$(L)1:PRINTTAB(29)USINGU$1C ( L)1 : PRINTTAB(4 
1)"$(L);TAB(54)D$(L):PRINTTAB(7)•sERIAL NUMBER: • s$(L):PRINTTAB(
7).COMMENTS: •coS(L) 
9171 PRINT@448,•Is THIS THE ITEM YOO ARE LOOKING FOR (YES/N0)"1 : 
INPUTSI$ 
9175 IPLEPT$(SI$,l)••Y•THEN9111 
9181 IPLBPT$(SI$,l)••N•THENGOSUB14151:PRINT@448,"CONTINUE SEARCH 

FOR "1SE$• (YES/ N0)•1:INPUTSJ$ 
9191 IPLEPT$(SJ$,l)••N•TBEN9111ELSE9218 
9118 GOSUB141Sl:PRINT@448,•sEARCB FOR ANOTHER ITEM (YES/N0)•11IN
PUTSA$1IPLEPT$(SA$,l)••Y•THEN9111ELSE31
9281 NEXTL 
9258 PRINT@448,STRING$(41,• •):PRINT@448,•NO FURTHER DATA AND/ OR 

DATA ON PILE FOR •1SE$:FORZ•lTOllll:NEXTZ:GOT09181 
9998 GOT031 
9999 END 
12511 CLS:PRINTTAB(21)•INVBNTORY FOR "1B$:PRINTTAB(l)•t•1TAB(7)• 
ITEM.1TAB(29).COST"1TAB(41).MFR/DEALER•1TAB(55)"0ATE•:PRINTSTRIN
G$(63,"•"l
12551 RETURN 
12588 H•l:PRINT@981,•**** CONTINUE 'C' FINISHED 'F' ****•11INPUT 
J$ 
12591 IFJ$••r•THEN31ELSEGOSUB12581 
12611 RETURN 
12711 PRINT@961,.END OP LIST FOR •1as1• PRESS ENTER.i:INPUTK$:GO 
'1'031 
12811 LC•l : PG•PG~l:LPRINTTAB(25).INVENTORY FOR • 18$:LC•LC+l:LPRI 
NT• • :LC•LC+l:LPRINT•PAGE:•PG;TAB(4S)•LAST REVISION: •1DA$:LC•LC 
+l 
12815 LPRINTSTRING$(79,•••):LC•LC+l : LPRINT• •:LC•LC+l 
12818 LPRINTTAB(l)•t•1TAB(6).ITEM•;TAB(28)•cosT•1TAB(38)•MFR/DEA
LER•1TAB(54).DATE•1TAB(63)•SERIAL t• :LC•LC+l:LPRINTSTRING$(79,•­
•):LC•LC+l 
12821 RETURN 
13111 CLS:PRINTTAB(21)•fILESPEC KEYWORD LIST• 
13111 PRINT:PRINT.THE FOLLOWING PILBSPEC WORDS ARE AVAILABLB:•:p 
RINT: PRINT.RADIO Roat • RADIORM•:PRINT•LtVING Roat • LlVINGRM•:p
RINT"DINING Roat • DININGRM• 
13128 PRINT.KITCHEN • KITCBEN":PRJNT•MASTER BEDROOM • MASBBORM•1 
PRINT.MIKES BEDROOM • MIKEROOM•:PRINT•GARAGE • GARAGE•:PRINT.PAT 
IO • PATIO• 
13131 PRINT@961,"PILESPEC DESIRBD•1:INPUTPS$ 
13141 RETURN 
14811 IPLC•61THENLPRINTSTRING$(5,CHR$(18)) :LC•8:GOSUB12811 
1011 RETURN 
14121 RBSUME14131 
14131 CLS : PRINT@461,•********** PILE SPEC ERROR **••••••••• : FORZ 
• lTOllll1NBXTZ :GOT031 
14158 CLS:PRINTTAB(l9)•SEARCB FOR ITEM ROUTINB•:PRINTSTRINC$(63,···1
H16t RETURN 

mailto:PRINT@961,.END
mailto:CLS:PRINT@448,.VALUE
mailto:PRINT@896,.ENTER
mailto:PRINT@576,.SERIAL


HIGH SPEED CASSETTE SYSTEM 

Poor 
c~-

.....__Tc-a 

FOR TRS-80* 
(Reprint of June 1980 Review. 80 M1crocomputmg) 

Man's 

Floppy 


Now the widely •ccl•lmed 
JPC CHsette System is •r•ll•ble 
tor your TRs..a• computer. 
The price /1 only $90.00 

TCI ea-ti~ Systfft'I 
J PC Proclacts 
Albuq11ttqut, NM 
Kil: $90 
As.wmbltd: s120 

by Cut A. Kollar 

I guess I don't have to tell any TRS-80 owners 
how frustrating the cassette system that 

comes with the computer can be. Even with the 
faC1ory mod 1ha1's available, rhe annoyance of 
loading and checking programs becomes just 
barely tolerable. 

If you're like me, after you 've just plunked 
down a chunk of money for a Level II 16K ma­
chine, "you ain't got nuttin left" for even one 
disk drive at SOO bucks apiece. So you suffer. 

A reasonable alternative is the Ellatron 
St ringy Floppy (ESF). This will cost you about 
2SO bucks and totally eliminates your loading 
and saving problems, au1oma1ically and fast . 
I've had one of these for about six months and 
love it! 

But, if the price is still too stttp, have I got a 
device for you! 

Tbel>irv~ 

The February 1980 issue of Mlcroromputing 
had an ad that intrigued the hell out of me. It 
was a high-speed cassette system by JPC Prod ­
ucts acclaimed as a " poor man's floppy." It 
made all sons of secmin1ly ridiculous claims 
such as "loads five times faster," "stores SO,<XX> 
bytes on a !~minute cassette," "less than one 
bad load in a million bytes with the volume con­
trol anywhere between one and eight." 

All this for a measly (901 bucks? How could 
this be? A call 10 Albuquerque answered a few 
questions: Yes, ir had its own power supply, 
and, it stored programs fivc times faster be­
cause it utilized higher density data. The com­
puter outputs the information at a higher rate 
out of the rear keyboard connector. 

The ad had even claimed anyone could build 
it even if you have never soldered before. JPC 
would make it work , if you couldn't- for frtt. 
I was sold. I placed my order, and it arrived 
about two months later (pans shonagc). 

I work in electronics, so I found the unit cx­
ccp«ionally easy to build. It took about an 
hour . The manual is superb. (That 's better than 
great.) It was clear, concise and exact with no 

ambiguities. lmportanr parts placements arc 
stressed (polarity markings on elect rolytie'>, 
bands on diodes, etc.). 

JPC was right! With these inst ructions, you 
couldn' t go wrong. The board quality is ei1cel­
lent. It is double-sided and parts locations arc 
clearly marked on the component side of the 
board. There arc no jumper wires to install. 
J PC utilizes PC traces and plated-through 
holes for connections to traces on the other side 
of the board. 

AIJo. rherc arc absolurcly no adju\lmenr~or 
settings to bother with . 

The documentation is a sheaf of 8 1/i x 11 pa· 
pcrs stapled together. II is written in the nicest 
format I've seen in a while. Each command 
and/or subjects is covered on its o wn sheet in 
large type. All explanations arc in easy to read 
English-not computerese. 

Commuclt and ftatures 

SAVE"fllena-": Saves your BASIC pro­

iram on cassette. 

LOAD: Reads the next BASIC program from 

the cassette. 

LOAD"fllname": Searches for and loads the 

specified file from cassette. 

LOAD! and LOAD!"ft'"IUM" : Reads filc 

from cassette, and compares contents 10 mem ­

ory. 

LOADN: Prints a list of all the programs on a 

casseuc, until interrupted by the " break" key. 

LOADN"fllnwM": Sarne as above except the 

tape will stop at the end of the program named. 

KILL: Removes the file manager program 

from memory so that the extra memory can be 

used by large programs. 

RSET: Allows the operator to rewind and posi­

tion the tape on tape recorder~ that have th~ 


functions tied to the motor control jack. 

RUN"ftltalllM" : TC-8 searches for a specified 

program and runs it immediately. 

PUT"fllenallM" : Sarne as SA VE " filename". 

except it is for use with system tapes. 

GET: Sarne as LOAD, except it is for use with 

system tapes. 

GET" ftletwne" : Same as LOAD " filename" , 

except it is for use with system tapes. 

GET? and GET?"filena~": Sarne as LOAD? 

and LOAD?"filcnamc" , except it is for use 

with system tapes. 

GF.TN 1nd GETN"nlH amt": Same as 


LOADN and LOADN"filcname", except it 1 ~ 


for use with system tapes. 

OPEN: Required before ca~scllc input or out ­

put of a data filc can be a11emp1ed . 

CLOSF.: Required to end a casscttc data fi le. 

PRI NT#: Allows numerical or string data to be 

outpur 10 a casseuc fi le. 

INPUT#: Allows numerical or \Iring data to be 

input from a cassctle file . 


I haven't counted them, M> I don't know 
abour the "one load in a million byte;;" claim , 
bur my'°" · Anrhon) (age I I), loaded abour :tO 
of his program\ from hb Radio Shack formal 
rape to a new TC-8 formar tape. He'\ run them 
all and found no bad load~ . 

Unlike the srandard tape \ystem, you can JlO· 
~ition your tape anywhere before the program 
you want and not ha\c to look for a blank spot 
between programs. The TC-8 patiently wait~ 

for rhc program you want and rhen starts load­
ing without getting confn\Cd by the port ion of 
the previous program you ju\t fed ir. 

Try thar on your regular Ca\sette \yMcm: 
you'll wear out the rc<;el button.• 

ORDF.R 'lj()W 
To order your TC-8 l ir, -;end your chc.:k or 

money order for S90.00 plu' SJ.SO pmtage 
and handling 10 J PC PROD CISCO.. 12021 
Paisano Ct. , Albuquerque. NM 87112 (Nev. 
Mexico rcsidenr s add 407t sales tlll). Credir card 
orders aC(.-cpted by phone o r mail. Personal 
checks will delay shipment . We will otherwio;c 
immediately ship you the TC-I kit. rhc cabinet , 
the ribbon cable, the power adapter, an instruc· 
tion manual . and a ca~sette containing the 
-;ofrware. 

~190 

Phone (505) 294-4623 
12021 Paisano Ct. 
Albuquerque, N.M. 87112 
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By Larry Ashmun 

ALIEN DEFENSE 
MOD Ill with Sound 

IT'S HERE! 
"Its more than just another 
machine language arcade 
game." 

IT'S AN EXPERIENCE 
Super Fast 

1 or 2 Player 
MOD Ill ONLY 

Tape version . . . . . . . . . . . $19.95 
Disk Version . . . . . Coming Soon 

SEE OUR EXPANDED AD 

IN 80 US JOURNAL 


for more product information. 


Larry Ashmun Is Back ... MOD Ill ROMand Brings You .. . TAPE COPY2COMMENTED •1Q81 Solt Sector~ lne.SUPER VADERS "981 Solt Sector MQll(e11ng. inc. This program will IOOd most anv ~ 
500 Baud system tape (stondad) Mod IWrth Sound - Mod I & Mod Ill speed) and IOod it intomemoiyand save 

•1981 Solt SeCJtor Morlceting. Inc. Only $22.50 1t at either500or1500 Baud ontheMod HI. 
+ $2.50 Shipping & Handling NO KNOM..EDGE Of MACHlllE L.ANGUAGE 

The third in the evolution of the NEEDED. Now it gives you a wav to boCk 
mostpopular space invaders games uo a machine language program that 

Not just a rehash of old information. IOOds at the lower speed and makesfol' Tandy machines. Now for 1or2 butdetailed comments on the ROMS cassette IOading into your new Mod Ill a players. 10 levels of play. 
much taster and more reliable process. 
Wor'rt.SWith Mod 1· & Mod Ill. 

in the latest machine from Tandy. 
Cassette (goes to d isk) . . . . . $19.95 

Now In Its 3rd printing! Only . . . $14.91 
Ask for upglOde infolmation for ms..Supel' over 150 Pages!
11"11.'0derS Of lrtl/Odel>Plus. 

MASTER CONTROL 

For the Color Machine 

1981 Soft Sector Marketing. Inc. 
Requires 16K 

· · ;~ aoout our other Color Machine programs! 

FEATURES: 
1. 50 preprogrammed command keys. standard and 

extended commands. 
2. Direct control of motor. trace. and audio. 
3. Relocatable machine code. 
4. Automatic line numbering. starting point and incre­

ment alterable. 
5. Programmable custom key. 
6. Direct Run button. 
7. Keyboard overlay for easy program use. 
8. Easyentry ofentire commands into the computer and 

display. 
9. Full instruction manual. 

Cassette ............... . .. .. .. . .... . . ... . ... $24.91 


SOFT SECTOR MARKl!TING,:'-.: ..Outside Michigan Questions&INCORPORATED 
Order Line Only Michigan Orders6250 Middlebelt

800-521-6504 313-425-4020Garden City, Michigan 48135 



Lazy 
Writer. 

For Your TR~ao· 
Mod I & Ill 

Mod 1- $125.00 
c1980 by David Welsh 

Mod 111- $175.00 
c19s1 by David Welsh 

There Is Nothing
Even Close® 

The word processing system that is 
easy for the novices but has the power 
for professionals. 

Most used comment when anybody talks about LazyWriter is"Easy to Use". 
Other Comments: 

• 	 "What has moved the Mod I up toat least a triple-A league. if not the true b ig leagues ofwriting. 
is a modest priced word processer called Lazy Writer." 

• 	 ..All functions of Lazy Writer are well covered in its documentation. which ranks among the best 
rve seen." 

Creative Computing. July 1981 

• 	 "Now that I have a chance to use and compare Lazy Writer with my other two popular word 
processing programs. I am sorry that I was not aware of Lazy Writer some time ago." 

C.H.. St. Louis. MO 

For those of you who requested 

a spelling checker to use with Lazy Writer® 


Now available from 
SOFT SECTOR MARKETING, 

~ I I 
' I N C 0 R P 0 R A T E D --~ 

MICRO PROOF 

Product of Cornucopia Software 

• 	 EASY TO USE 
• 	50.000 WORD VOCABUlARY & EXPANDABLE 
• 	 RECOGNIZES PREFIXES & SUFFIXES 
• 	 REQUIRES ONLY 32K OF MEMORY & DISK 
• 	AFFORDABLE & AVAILABLE IN THREE FORMS: fully independe nt program to id entify e rrors; 

independe nt program to identifyand correct errors; or with a conversion program that 
will permit MICRO PROOF to operate from within. 

New Lower Price! Was Now Only Let MICRO PROOF TRS-MOD I or Ill Version $125.00 $89.00 
Correcting Feature $60.00 Find Your Errors 
Word Processing Con­ Before Someone Else Does! 
version for Lazy Writer· $35.00 

CO.D.- certifiedchecl<. MO.orcoshonly.Most orders shipped nextday.All orders must hove shipping included 
Please odd 2% or S2.SO. whichever is higher fcr shipping. Michigan iesldents. please odd4% tax. Add extra S 1.50 
t0< C.O.D. Personal checks take 3 weeks to clear. All hardWare m ust be prepaid. No hardWare shipped collect. 
Out cl the counhy orders odd $10.00 extro shipping. 
"TRS.«l "o P10CU::t d Radio Shod(. ~ d 1h8 Tonc!v Q:xpeoahon 
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http:111-$175.00
http:1-$125.00


GENERAL 

Metabasic-an end to the development of new languages . 

.Al\1acroprocessor 

For Basic-Part IV 


J. Alan Olmstead 
J. Olmstead Flnancial Engineering Systems 
3813 West St., Moritz Lane 
Phoenix, AZ 85023 

Unless the Basic programmer Is writing 
In native MetaBasic mode, the Basic 

compiler will always be an "emulator" com­
piler (an emulator is a program which reads 
from one language and translates into a 
similar language). I wrote my first assembly 
language emulator in 1967 and can state 
flatly that no emulator can function with 
100% accuracy. I do not write in MetaBasic 
until the second state of program imple­
mentation, preferring to " sketch out" the 
outline of the program in fast and easy In­
terpreter Basic. This Is especially desirable 
for debugging tricky sections of logic. The 
Interpreter may be relatively slow, but the 
problems are caught right at the time that 
the subroutine Is being written and is, ac­
cordingly, fresh In the mind. That portion is 
then precomplled Into MetaBaslc and there 
are always details to fuss over and change, 
as much out of style as out of necessity. 
After a trial compilation and execution 
under assembly language, any portions of 
the program which are not exactly as you in­
tended may be written in pure assembly lan­
guage. 

Programs should not be compiled for 
frivolous reasons. If the application is not 
time-dependent, is not In need of direct 
hardware controls for some operational 
reason, and Is not subject to a concern for 
security, It should remain under interpreter 
Basic. Although not difficult, the technical 
environment Involves so many details It's 
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not reasonable for anyone, at any level of 
experience, to expect to realize quick and 
easy results. 

Preparation 

Once determined a program needs com­
pilation, preparation Is required for the pro­
grammer and the program. 

The programmer should be well-trained 
or experienced to the extent that he 
understands the workings of every Basic 
command word he uses without reference 
to the Basic manual. Understanding does 
not mean mere memorization; It Includes an 
understanding of the conditions under 
which the Instruction will produce Its par­
ticular kinds of errors and "unspecified 
results." The programmer should be totally 
familiar with the compiler manual. The pro­
grammer should also know how the com­
puter hardware works, Including what the 
registers do and how they do It. 

The program to be compiled should Itself 
be prepared, keeping In mind that In the 
compilation process the complex and gen­
eral are broken down into the elemental and 
explicit. Multiple-command lines should be 
broken apart. An error message directing 
one's attention to a line containing a half· 
dozen to a dozen commands Is nearly as 
worthless as no message at all. 

Error-trapping subroutines are most com­
monly deficient In applications and sys­
tems software, but they are among the 
most Important program elements. The pur­
pose of error-trapping generally Is to pre­
vent the uncontrolled termination of pro­
gram execution by attempting to correct or 
work around a condition for which the pro­

gram or the operating system Is not pre­
pared. For example, when TRSDOS dis· 
plays the Ready prompt, preceding the 
typed In response by a blank space causes 
the system to respond "What?" If an other­
wise valid sequence of characters Is typed 
In which Is not a functional command word, 
the system attempts to locate a program 
file by that name. Falling, It displays the 
" Program Not Found" message. Although 
part of the normal functioning of the 
TRSDOS program, these are actually error 
traps. 

The best example of an untrapped error Is 
illustrated In For ...Next loops which refer­
ence an unverified third element (see Fig. 1). 
The non-trapped code is sure to fall at one 
time or other, while the trapped code can· 
not fall- at least due to the LEN(YS) as 
compared to the values possible for "X" 
due to "A". This kind of trapping may com­
prise ten percent or more of a program. 

Error-trapping for 110 files Is particularly 
Important, and the methods differ depend­
ing upon the types of files and the types of 
access modes used for the files. 

Most Basic programmers have never ex­
perienced a true program "blow up" ; the 
closest they have experienced Is a sudden 
and unexpected clearlng of the screen and 
display of the Ready prompt in what Is obvl· 
ously a Boot-up system status. When a 
computer program blows up, the computer 
actually stops. To find out what went wrong 
requires the skills associated with the de­
bug function, plus those of an experienced 
Assembly programmer. 

Ample use of error-trapping procedures 
will assure the applications program will 



always give a positive indicator of what 
problem has occurred. Unlike Interpreter 
Basic, the MetaBaslc compiled program 
will not stop program execution arbitrarily 
when a problem has been encountered. In­
stead, the error condition register Is posted 
with the code number for the error; the error· 
trap register is checked to determine if an 
error-trap line number is active; if it is, the 
error exit takes place; if not, the operating 
system merely returns to the user's pro­
gram after refusing to perform the request· 
ed function. The error code may be retrieved 
at any time by the command "A= ERR". If 
the command returns a zero, it means an er· 
ror-free operation was performed since the 
last error. Every operating system function 
except ERR resets the error-trap register to 
zero before performing Its requested tune· 
lion. 

How the MetaBHlc eomp1i., Works 

Nearly every MetaBaslc Compiler user 
will be Initially Interested In compiling 
already existing Interpreter Basic pro· 
grams, as opposed to writing new programs 
specifically for the compiled environment. 

"If the command returns to a zero, 
it means an error-free operation 

was performed since the last error. 
Accordingly, the Precompller will be as im­
portant as the Compiler Itself. 

Except for certain definition functions, 
the first word In a MetaBasic command is 
always a command word. Thus, the princi· 
pal jobof the Precompiler is to review the in· 
terpreter Basic program to ensure every 
command may be translated into Meta· 
Basic format, and to do so if possible. If not, 
an error diagnostic Is Inserted conspicu· 
ously into the output MetaBasic program 
file. 

The Precompiler is a group of three pro­
grams. The first program catalogs all refer­

enced line numbers and makes certain all 
such lines actually eKlst. The first line of the 
program is always defined as a referenced 
line number, because It eventually will be, 
even if the program In Its original interpreter 
Basic form does not reference it. Since 
Assembly does not use line numbers, all ref· 
erenced line numbers are converted into 
name tags by inserting the letter L before 
the number. These appear as new lines in 
the form " L 1000 EQU S", which is called an 
"equate" pseudo-operation command used 
by the assembler to identify a referenced 
address. From this point onward. the actual 

~-N_on·lrapped Co<le rap~ Code~_~~~~~~~-T~ -~~~-

1000 FOR )( ~ 1 TO A STEP 1 1000 B • LEN(YS) 
1010 MIDS(YS,K. 1) = "'O"" 1010 FOR X = 1 TO A STEP 1 
1020 NEKTK 1020 IF X>B THEN 1050 

000
00

1030MISS(YS.K,1) = 
1040 NEXT X 
1050 . . 

Fig. 1 

FIXED ASSETS 
Put your TRS·BO computer to work keeping track of 

all information related to your fixed assets and deprecia· 
tion . This versatile system. developed by a CPA, will 
compute depreciation according to straight line, declining 
balance . and SYD methods and maintain the complete· 
audit trail you need for financial and tax reporting , in· 
eluding fixed asset ledger and acquisition and disposal 
reports. You will be able to project depreciation for cur· 
rent and future years, use different methods for financial 
and tax reporting , switch from declining balance to 
straight line when advantageous. compute investment 
tax credit and additional first -year depreciation. Reports 
are available in both summarized and detailed formats. 
and can be organized by general ledger account. location. 
department . ADA class, and year of acquisition. 

Currently available for the TRS·BO Model I with at 
least 32K and 2 disk drives, and for the Model Ill with at 
least 32K and 1 disk drive. Requires Disk Basic and a 
TRSDOS·compatible operating system. 

FAAS· 1 for M odel I . . $149 
FAAS·3 for Model Ill . $149 

TAB132 
At last, here is the solution to LPRINT TAB problems 

with your TRS-80 Model I computer. Increase your pro· 
gramming productivity with this enhancement to Basic . 
Stop going through string manipulations and contortions 
trying to overcome the TABl631 limitation. With 
TAB1 3 2 . you will never again have to fret over tabbing 
past position 63 on your line printer . TAB 132 will allow 
you to correctly tab to any print position up to 255 with 
the normal TAB( I statement . 

TAB132 is a machine language routine which oc · 
cupies 100 bytes of memory, and will operate w ith either 
Level II or Disk Basic on the TRS-80 Model I. The TAB132 
tape or disk includes modules for several different modes 
of operation. It can be loaded in the System mode or from 
DOS, can be loaded and run as a Basic program or merged 
into your Basic program and activated with a single 
GOSUB at the beginning of the program. System and 
DOS modules include a relocating loader to move 
TAB 132 to anywhere in memory . Also supplied is a pro­
gram which will patch the routine permanently into Disk 
Basic. Specify media when ordering . 

TAB132ontape . .. $12 .95 on disk . .. $14.95 



"Effective use of the 
Concur command is probably the 
most powerful component in Meta-Basic." 
line number of a given line is of no impor· 
tance. 

Because the first line of the program is 
always the first line to be executed, the 
precomiler removes all non-executable 
lines of code (which would normally be ig· 
nored by the interpreter) and reinserts them 
above the first line. These include all dimen­
sion statements all data statements, and all 
declarations of names, both public in the 
present program and external In other pro­
grams. Immediately after the first line, the 
precompiler will insert all implied Open 
commands (screen, keyboard, printer), giv· 
ing the default initial ization values for those 
devices. A Print command will generate a 
run-time error if the printer Is not an In· 
itialized ("opened") condition. 

Concur 

If the user wishes to break the present 
program into workable parts, or wants other 
program modules to be loaded into memory 
at the same time as the present program, he 
may insert " Concur" pseudo-commands as 
the first operations performed at the fi rst 
line of the program. The commands permit 
naming up to six other program modules to 
be In memory concurrent ly with the present 
program. Concur is exactly like Chain ex­
cept that control always returns to the 
user's program instead of being transferred 
to the newly loaded program module. Effec· 
live use of the Concur command is probably 
the most powerful component in Meta· 
Basic. 

MetaBasic is space ineff icient on the 
disk file: This design decision was made 
deliberately for simplicity and maximum 
user Information. Throughout the Meta­
Basic precompilation and compilat ion pro­
cess, a single ASCII-format sequential file 
and workfile are used for all stages of pro· 
gram output. Error messages are embed· 
ded directly into the erroneous line, and it is 
recommended the user make ample use of 
both screen LISTs and printed listings. 

In addition to error diagnost ic insertions, 
the precompiler formats the Basic program 
into the beginning of Assembly field for· 
mats. After the line number, the first field is 
the tag field, the second is the opcode, the 
third is the operand field and the fourth, if 
present, is the comment field. The precom­
piler always begins the opcode field in the 
same place, whether a tag has been used or 
not. This greatly enhances readability but is 
not required for correct precompiler or com· 
piler operation. Field structure is complete­
ly variable and there is no need for blank 
spaces between the operand elements. 

Finally, the precompiler expands the in· 
terpreter Basic program by as much as two 
times the original number of lines. This is 
caused by the insertion of tag equates and 
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reprogrammlny. There are many Basic in· 
terpreter commands which simply do not 
exist in MetaBasic; for example, an 
If . ..Then statement which contains the 
logical OR or AND functions may cause the 
expansion of as many as one dozen lines of 
emulating logic. In another example, nu­
meric literals, quoted string literals and 
functions (VAL, ASC, ABS, etc.) may not ap­
pear in any command except a move-data 
command (SETBCD and SETSTR). 

So that these do not have to be repro­
grammed by hand, the precompiler re­
moves them from the original command 
line, equates them to a working location, 
and substitutes the working location name 
back into the original command line. During 
compilat ion, the program grows to at least 
four times its original number of lines as ii· 
lustrated by the move-data commands in 
Fig. 2. While the resulting Assembly pro­
gram is a fraction of the size of its source 
counterpart , the source file can become 
huge. Some effective method of copying 
with large files must be provided. 

The method is the Concur command, 
together with the source-level address 
linkage utility. Working with the MetaBasic 
source program file, the program may be 
unceremoniously chopped into halves, 
thirds, quarters, etc., and established as 
stand-alone fl ies (PROG made into PROGA, 
PROGB, PROGC, PROGD, etc.). The result· 
ing pieces of the original program are then 
run through the "external resolution gener­
ator" utility. Every data location and line 
name in each of the parts referenced by any 
one of the other parts will be automatically 
named " Public" in the part and "External " 
to the other parts which reference it. The 
result is that all parts communicate among 
each other as easily as though they were 
stil l one program f ile . The externa l 
reference generator may be run as often as 
needed, if changes are made. 

The external reference generator utility 
also knows which program module is the 
first or main module. At the beginning of 
that module it will insert the Concur com· 
mands necessary to cause the Z-Monitor 
loader to load all subordinate modules as 

Meta Basic 

soon as the main module has been loaded. 
After the first program of the precompiler 

has generated all the line number reference 
tags, it is a good idea to look at the program 
file and determine whether it should be sub· 
divided into two or more program files at 
this point. Generally, if the program file is 
longer than 6-10 granules or 20K disk 
space, subdivision is strongly recommend· 
ed. It Is not necessary to do so, however, 
and the user may elect to continue on to the 
second of the three precompilatlon pro· 
grams. 

But Is It Legal? 

The second precompiler group program 
analyses all command syntax except for 
dimensions and input/output operations of 
all kinds. The general rule for syntax analy· 
sis is, if the interpreter Basic form is not 
legal under the interpreter, it will be flagged 
and abandoned; if, however, it is legal under 
the Interpreter and legal under MetaBasic in 
an altered form, it will be automatically 
reprogrammed to save manual labor. If it is 
legal under the interpreter but illegal under 
MetaBasic in any form, it wil l be flagged 
and abandoned. 

The thrust during second-stage precom· 
pilation is what is legal under the interpreter 
but illegal in any form under MetaBasic. 
MetaBaslc requires only one command (or 
one command and a comment) per num· 
bered line. Error-trapping, already men­
tioned above, is one reason for this; another 
is that the logic of multi-command lines in· 
variably becomes intermixed with the inter­
pretation of If . ..Then statements. If . .. 
Then statements not only do not exist in 
that form in MetaBasic, there are no consis· 
tent rules for their interpretation among the 
various versions of Basic. 

The second restriction, which will annoy 
many interpreter Basic programmers, is 
against complex functions and multi-lune· 
l ion commands. For example, the precom· 
plier will correctly handle " A = A+ B"(C- 0) 
/2". In truth, the author was reluctant to take 
on the responsibility for interpretat ion of 
fluid logic in addition to that for creat ing 
error-free Assembly code. Another example 

Assembly 

1000 SETS TR AS = BS 1000 ;SETSTR AS = BS 
1010 CALL SETS TR 
1020 OEFW AS 
1030 OEFW BS 

1040 SETBCO As VAUAS! 1040 :SETBCO AzVAUAS) 
1050 CALL VAL 
1060 OEFW A 
1070 OEFW AS 

Fig. 2 



of rejected logic, in complex functions, is 
"AS = STRS(VAL(BS)/ABS(D))". 

The second state precompiler will not an­
noy the user with mere violat ions of form. 
For example, if the user tests an embedded 
literal (not allowed), the precompiler will 
remove the literal into a generated work­
space (see Fig. 3). Because If . . . Then 
statements have no direct counterpart in 
MetaBaslc but due to their program fre­
quency and importance, there Is no varia­
tion, including logical OR and AND, which 
the precompiler wi ll not automatically han­
dle correctly so long as the user does not 
embed complex functions and computa­
t ions. 

One final restrict ion is common to all 
compilers. For . .. Next ... Step commands 
must occur in perfectly matched pairs; the 
command Next by itself (as opposed to a 
named variable, such as " NEXT X') is not 
permitted. There are no pract ical restric­
t ions on the number of For ... Next loops 
which may be nested inside one another. 

For .. . Next loops are another form of in: 
struction which does not exist either In 
MetaBasic or in Assembly and must there­

"A single test is made­
grea ter-than for incrementing loops 

and less-than for decrementing loops. " 
fore be emulated. The variables will be ini­
tialized, the f irst loop will be executed, and 
the f irst test-after-incrementat ion wi ll take 
place. The default condit ion for test ing is in­
crement. Decrement will not take place un­
less the Step argument is a negative literal 
(the compi ler cannot test a value which will 
be known only at run-t ime). A single test is 
made-greater-than for incrementing loops 
and less-than for decrement ing loops. 

The Third Program 

The third program handles all physical 
commands, including DI M, Data, Read, 
PEEK, POKE, Set, Reset, Restore and all in­
put/output commands inc ludlng Input, 
Print, LPRINT, Get , Put, LINEINPUT and 
PRINT#. MetaBasic dimension statements 

10001FA$ s'"OATA'" THEN 2000 1000 SETSTR WK$002 = '"DATA'" 
1020 COMPSTR AS TO WK$002 

THEN . . . 

Fig. 3 

are structured closely to those of Interpre­
ter Basic; but their internal handling is very 
different. If the user has not explicitly 
dimensioned his data names, the precom­
piler does it for him with default values 
which must be checked for acceptability. 
Internal data is essent ially handled as 
under the interpreter; it is formatted wher­
ever it Is encountered in the program, the 
precompiler ensuring that program logic 
jumps over the data areas. The address of 
each datum Is entered into a table begin­
ning with a table element pointer and end­
ing with a table terminator word. 

Both DIM and Data have interesting 
MetaBasic options. Since the program be­
ing precomplled may have been subdivided, 
and since data variables should not be di· 

Basic MetaBasoc 

COLOR COMPUTER 
~\ EDITOR, ASSEMBLER AND MORE! 

~t: _;FTWARE DEVELOPMENT SYSTEM 
The Micro Works Sottware Development System (SOSBOC) 1s a complete 6809 
editor . assembler and monitor package contained 1n one Color Computer program 
pack' Vastly superior to RAM ­based assemblers/editors. the SOSBOC is non· 
volatile. meaning that 1t your application program bombs. 1t can 't destroy your 
editor /assembler Plus rt leaves almost all of 16K or 32K RAM tree tor your 
program Smee all three programs. edrtor. assembler and monrtor are co-resident. 
we ehmmate tedK>Us program loading when going back and tonh from ed1hng to 
assembly and debugging• 
The power1ul screen·onented Editor features finds. changes. moves. copys and 

~ ~ ~. 
.4'!1!JJ!14,,.;r- CRACK THOSE RDMSI ~· 
.R7 

SOURCE GENERATOR: This package is a disassembler which runs on the color 
computer and generates your own source hshng of the BASIC interpreter ROM . 
Also included IS a documentat1or1 package which gives useful ROM entry points. 
complete memory map. 110 hardware details and more . A 16K system IS required 
tor the use ol this cassene BOC Disassembler Price: $49.951------------------------­

much more. All keys have convenient auto repeat (typamatic). and since no line 
numbers are required. the full width of the screen may be used to generate well 
commented code. 
The Assembler features al of the following. complete 6809 mstructtOll set . 
complete 6800 set supported tor cross-assembly. cond11tonal assembly. local 
labels. assembly to cassene tape or to memory. listing to screen or printer. and 
mnemonic error codes instead ol numbers. 

cauo IS HERE! 
MONITOR TAPE: A cassette tape which allows you to directly access memory . 110 
and registers with a tormaned hex d1Splay. Great lor machine language 
programrmng. debugging and learning It can also send/ receive RS232 al up to 
9600 baud. including host system doWnload/ uptoad 19 commands in all 
Relocalable and reentrant. CBUG Tape Price : S29.95 

The versatile ABUGmonitor 1s a compact versron of CBUG . tailored tor debugging 
programs generated by the Assembler and Editor. It features examine/ change ol 
memory or registers. cassene load and save. breakpoints and more SOS80C 
PrlCI: $89.95 

MONITOR ROM: The same program as above. SUpPlred 1n 27 16 EPROM This 
allows you to use the entire RAM space And yoo don I need to re-load themonitor 
each lime you use 11. The EPROM plugs mto the Extended Basic ROM Socket or a 
mod1hed ROMPACK. CBUG ROM Price : S39.95 

LEARN SBOS! PARALLEL DI 32K RAM! 
6809 ASSEMBLY LANGUAGE PROGRAMMING , USE A PARALLEL PRINTER with your Color MEMORY UPGRADE KITS: Consisting ol 4116 
by Lance Leventhal. contains the most comprehen· Computer' Adaptor box plugs into the senal port and 200ns integrated circuits. with ins1ructrons tor 

sive reference rnatenal ava1lal>le tor programrmng allows use ot Centromcs/RadlO Shack compahble 111staltat10n 4K·16K Kit Price: S39.95. 16K-32K 
your Color Computer Price: S16.95 printers with parallel mtertace Assembled and 

tested PIBOC Price : S69.96 
Kil (requires soldering expenence) Price: S39.95 

WE SHIP FROM STOCK! 09~ , ~ GOOD STUFF! Master ChargeNisa and COD Accepted 

P.O. BOX 1110 DEL MAR, CA 92014 714-942-2400 
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" .. MetaBasic or Z Monitor disk format 
is nothing like the TRSDOS disk format." 
mensioned twice in one program, DIMs may 
be changed to External pseudo-operations 
by so indicating at the beginning of the job. 
Internal data, however, will be automatlcal· 
ly set up in a new table within each program 
module. This presumes the programmer may 
wish to have program modules created for 
the sole purpose of organizing large vol· 
umes of data in kind of internalized in· 
dexed-sequential Read format, with the 
associated ability to restore to the begin­
ning a part of the total data without having 
to restore it all the way back to the begin· 
ning of a possibly quite large table. When 
originally programming in MetaBasic, the 
programmer may designate which of 100 in· 
ternal data tables a unit of data should be 
assigned to by appending the table number 
to the Data command, as in " DATA62 

command for the screen and the " LINE 
UP,1" command for the line printer. In both 
cases, printing null (PRINT'"' and LPRINT'"') 
and Print or LPRINT command without an 
argument will result in the appropriate line 
advance command. Where repeated Print 
and LPRINT commands have been used 
solely for vertical spacing, the single-ad· 
vance commands which result may be con· 
solldated into a single advance command 
with the number of lines desired as the 
argument, as in " LINE UP,5" . 

Sequential disk files are handled essen­
tially the same as under Interpreter Basic, 
except only one variable may send or re· 
ceive data with each command. Accord· 
lngly, the command "LINEINPUT#1 ,A$,B$, 

CS" would result in three separate "READ 
LF1 ,[ ... )" commands. 

Random access files are handled some· 
what differently. There is actually no such 
thing as random access mode under Meta· 
Basic. The Record 110 file format defines 
fixed-length records which may be written 
and read by sequential record number 
(beginning from one and continuing until 
end·of·file) In both sequential-access and 
random-access modes. There is no such 
thing as a Field statement, which Is actually 
a clumsy adaptation from Cobol. To at· 
tempt to avoid manual reprogramming, the 
following conventions will be followed by 
the precompiler: The random-access file 
will be opened in both (read and write) ac· 

A,B,C,D," THIS '',E,1,2". This string of data 
would be assigned to table-name 
" DATA62", even if it were the only data 
table in the program. The corresponding 
Read and Restore commands would be 
"READ 62" and "RESTORE 62". 

PEEK and POKE function as in interpre­
ter Basic; their values are decimal. 

The Set and Reset commands are exactly 
as under interpreter Basic, but they will be 
replaced by the "Draw Dot" and " Draw 
Blank" commands, respectively, which are 
part of the command set for business 
graphics. 

Input/Output 

MetaBasic recognizes five different stan· 
dard 1/0 devices for the TRS-80 Model I: 
screen, keyboard, line printer, disk drives 
and serial 1/0 port (communications). Each 
has its own particular command words 
which may not be intermixed at the Basic or 
MetaBaslc level (see Fig. 4). 

Clearly, the majority of these commands 
cannot be written under interpreter Basic, 
and illustrate the paucity of available com· 
mand words available to th 1 Basic program· 
mer given the range of peripheral equip· 
ment available to the TRS-80 Model I user 
today. It Is Important, however, that the user 
understand what will happen to the 1/0 com­
mands in his Interpreter Basic program 
when processed by the precompller. 

The Conv.,.lon 
An easy way to remember the conversion 

is: display to the screen, input from the 
keyboard, strobe for a depressed key, prints 
to the line printer, and read and write from 
or to a disk file. PRINT@ commands gener· 
ate a "CURSOR 1,p" command before print· 
Ing. Unlike interpreter Basic, MetaBasic 
never adds an automatic carriage return at 
the end of the printed line. It the Interpreter 
Basic line ends in a semi-colon, the precom· 
piler will not generate the "SCROLL UP,1" 
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DevicelMode__ 

Screen 
(display) 

Screen 
(graphics) 

Keyboard 

Printer 

Disk 
(variable) 
Disk 
(fixed) 

Serial 110 

_Command _ 

SCROLL UP.n 
SCROLL OOWN,n 
SCROLL SET.n 
CURSOR [ON) [OFFJ 
CURSOR 1.p 
DISPLAY AS 
SCALE v,h 
PLOT v.h 
BLANK v,h 
DRAW LINE.v.h,v.h 
DRAW BOX.v.h.v.h 
DRAW VBAR,w,v,h.v 
DRAW HBAR.w,v,h,h 
FONT n,1,p 
CHAR AS.v.h 
INPUT AS 
STROBE AS 
ABORT AT nnnn 
PRINT AS 
LINE UP,n 
LINE OOWN,n 
LINE EMS,n 
LINE LEAD,n 
PROMPT [ON) [OFF] 
VMARGIN t,b 
HMARGIN l,r 
FONTSET [M) (A).AS 
PAGE n 
HEADERAS 
FOOTER AS 
TABSET n,p 
TABn 
READ LFn,AS 
WRITE LFn.AS 
READ FILE LFn,AS. 
REC a r 

WRITE FILE LFn,AS. 
RECsr 


BAUD nnnn 

WORDLEN n 

STOPBIT n 

PARITY AS 

FBYTE AS 

LBYTE AS 

XRACK 

XACK 

XNACK 

XMIT AS 

RCV AS 

TIMEOUT A 


_Meanl_ng__ ~----------------

Move lines up n lines 

Move lines down n lines 

Protect first n lines from scroll 

Cursor visibility 

Position cursor at line, position 

Print data on screen 

Ratio screen addresses to data 

Draw dot 

Draw non-dot 

Draw line from, to 

Draw rectangle within corners 

Draw vertical bar of w·wldth 

Draw horizontal bar of w·width 

Change character size, lines, posns 

Print data on screen 

Get data to a carriage-return 

Check II key was struck 

GOTO nnnn II CLEAR key struck during manual interrupt 

Print line on line printer 

Advance n-11nes 

Rewrse n·llnes 

Advance ho<lzontally nth·inch 

Advance vertically nth·lnch 

Tell operator to change new page 

Set top/bottom page margins 

Set lettlrlghl page margins 

Manual/auto font name change 

Skip n·heads-of·IO<m 

Set repeating page header message 

Set repeating page looter message 

Set tabstoP n at position p 

Skip to tabstoP n 

Read data from logical Ille n 

Write data to logical file n 

Read data from record r In logical 

Ille number n 


Write data to record r in logical 

Ille number n 


Set baud rate 

Set bits/Word 

Set number of stoP bits 

Set parity odd. even, none 


Set automatic first byte 

Set automatic last byte 

Send request for acknowledgement 

Transmit acknowledgement 

Transmit negative acknowledgement 

Transmit data 

Receive data 

Set seconds to wait for answer 


Fig. 4 



cess modes. The Get command will read 
data into a precompller-generated data 
locat ion called "AA$n", where n is the 
logical file number assigned to the random· 
access file. The variable names in the Field 
command will be placed in a special lookup 
table. Whenever one of the Fielded variable 
names is referenced in a data move, the 
name will be changed a MIDS command 
which references RA$n by the subfield 
beginning number and length. Whenever an 
LSET command is encountered, the reverse 
will occur, and a Put command will again 
reference RA$n. The data name " DUMMY$" 
will be ignored in a Field command, but the 
position counters will be incremented. The 
precompller will not attempt to handle more 
than two random access files per program 
segment. 

It is eQually important to note that the 
MetaBasic or ZMonltor disk format is 
nothing like the TRSDOS disk format. The 
d irectory is on track zero, not 17. Flies have 
both names and numbers. Protect status Is 
prevention against inadvertant destruction, 
not a futile exercise in pseudo-secrecy. A 
file's protect status is turned off by merely 

entering " PROTECT OFF" . Most Important­
ly, there are 64 different physical formats 
from which the user may choose in an effort 
to optimize space against speed. A disk 
record may contain as many as 2048 bytes 
or as few as 16. The Format command will 
optimize the physical placement of the 
records on a basis of so-many-per-track. 

Whenever a SeQuentlal (variable length) 
file is declared, the disk surface remains 
formatted at ten sectors of 256 bytes per 
track. But when a record 110 (fixed-length) 
Ille is declared, the declaration must in­
c lude t he record lengt h (RECL = nnn). 
Based upon this information, the named 
file's tracks are reformatted to physical 
records of the indicated length. Thereafter 
It is no longer necessary to block-up data 
records before writing to the file, nor to 
block-down to individual records after 
reading from the file. The numbered record 
is named and becomes available at record 
speeds. 

This altered approach to disk 1/0 is not 
new; it is adapted from standard IBM disk 
110 procedures. Accordingly, it makes pos­
sible a new high-speed lookup procedure 

called " indexed-sequential" organization. 
This altered approach to disk organiza­

tion also makes possible genuine high· 
speed disk-based sorting. The data itself is 
never sorted. Keyfiles are established and 
sorted, then the input files are rewritten to 
output Ille in an altered seQuence based on 
the new order of the keys. 

The output from the th ird stage of pre­
compllat ion is supposed to be an error-free, 
pure MetaBasic source file. Since the fi le 
might have been written by hand, it may 
also be modified manually, including the in­
sertion of the user's own machine code sub· 
rout ines. MetaBasic source files may also 
be passed through the Assembly macro­
processor for this purpose. Every line of 
MetaBasic code is preceded by a colon at 
the first character position after the blank 
space which terminates the line number. 
After compilation, this will be changed into 
a semi-colon, which is the assembler's com· 
ment symbol. Assembly commands insert· 
ed by the user should not be preceded by a 
colon or a semicolon.• 

Next month: More on the MetaBasic 
Compiler. 

EORE 
EDAS is a sophisticated Editor 
and Assembler for the '80 Model 
I or Model Ill. All commands 
and SOURCE text can be enter­
ed in upper or lower case. Direct 
assembly for memory or mul· 
tiple disk files by means of "GET 
assembler directives provides 
the capability of assembling 
huge source files with 30.000 
bytes of symbol table. Direct 
assembly to disk or memory for 
faster debugging operations. 
DOS functions DIR, Kill, and 
LIST are available from within 
EDAS. The Editor provides 
block move & global change 
w ithBASICsyntaxediting. EDAS 
provides power with ease of 
use. $79 + $S&H . 

ClUTU. 

l\lowyou can append two or more 
CMDfilesand/ orSYSTEMtapes. 
Perform transfer to & from disk / 
tape of SYSTEM/CMD modules 
with offset capabilities. $20. 

LOOS la the let.st generation of sophi.ti· 
ceted opemlng ayatem1 for the TAS-ID 
computers. LOOS 18 compe.tely docu· 
mented In a 252-page reference manual. 
Total 1upport la provided from aom• of 
the moat knowtedgeable peopte In the 
indultry. You owe It to yourHff to Inv•· 
tigate thi• 1y1tem. Cell or writefor details. 
LOOS Is priced at $149 plus M S&H. 

lCl[]E 5.GJ 

OEr:lBlR 


pt. MU2 .,.. 221 
5904 Ed ill Drive 

Alexandria, Virginia 22303 
703-960-2998 MicroNET 70140,310 ~ 

Dealers Inquiry Invited ..... 

Tum your Editor Assembler into 
a disk package. This 32K patch 
modifies EDTASM for DOS op­
eration. Features? Add full disk 
1/0, block move, global change, 
printer pagination. soned sym­
bol table, print memory utiliza· 
tion, enhance DEFM expansion, 
protect memory, and recover 
after BOOT. From within the 
EDTASM you will have DIR, 
KILL, & FREE. Upgrade your 
EDTASMI $20. 

THE B00K 

THE BOOKs must be a part of 
your tools. Volume I gives you 
access to all math operations in 
your Level II ROM. A symbol 
table of the entire machine not· 
ing over 500 addresses is includ· 
ed. Volume II tells you every­
thing you wanted to know about 
the level II 1/0 - printer, key· 
board, video, and cassette rou ­
tines are fully explained . Each 
volume has a fully commented 
listing of all the routines dis· 
cussed. THE BOOKs will save 
you hours of assembler pro· 
gramming. Each volume is priced 
at $14.95 or buy both for $24.95. 
Add $1 .50 S&H per book. 
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CONSTRUCTION 

With the help ofZen, build your own printer interface. 

Hard and Soft Printware 


I. R. Sinclair 
89 Alexandra Road 
Sible Hedingham 
Halstead, Essex 
England C09 3NP 

BYthe time I had owned my TRS-80 for a 
few months, I had resolved that the 

first priority would have to be a printer. 
When your programs are short enough to 
list on the screen without scrolling, a printer 
seems an unimaginable luxury. But one of 
the joys of the TRS-80 lies in writing longer 
and longer programs using all the power of 
that big Basic. As a result, by the start of 
1980, I was suffering severely from print­
out starvation, and only the use of a bor­
rowed Teletype 33 kept me going. 

About the same time, printer manufactur­
ers must have noticed this problem, be­
cause there was a sudden flush of printers 
at $700 and less. Better still, they weren't 
thermal or electrostatic but real hard copy 
paper-markers. I suspect there was, in fact, 
only one mechanism with many manufac­
turers fitting electronics to it, but the result 
was certainly good for me. After some 
phone calls and a drive of a few hundred 
miles, I had a smaller bank balance and the 
feeling that I was, at last, winning the hard 
copy batt le. 

The Lowdown 

I was right, but there was a long way to 
go. If you still want to jump on the hard copy 
bandwagon, this article will give you the 
complete lowdown of both hardware and 
software that will allow you to get Into hard 
copy for only a few dollars more than the 
price of the printer. 

It doesn't matter what type of printer you 
use, providing it has an RS232 interface 
built in. As far as I know, all the modern el 
cheapo printers use this type of Interface, 
which lets us get away with simple attach­
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ment to the TRS-80 cassette port. The baud 
rate (the speed at which bits can be set from 
the computer to the printer) can be altered 
by setting the position of wire llnks inside 
the printer, and for this type of use the rate 
should be set at 300 baud. 

Don't be tempted to set the rate higher in 
hopes of faster printing-the simple inter­
face I am going to describe is reliable at 300 
baud, but not at higher speeds. For higher 
speeds, a connection is needed from the 
printer to an input on the expansion inter­
face connector of the TRS-80 so the printer 
can stop the computer when It has sent 
more characters than the printer can cope 
with. This type of connection is called a 
handshake, and my simple Interface does 
not include this type. 

Dnlgnlng From Scr9tch 

I had seen a simple Interface described in 
a local user's group newsletter, but I doubt· 
ed It would really worl<. I was right, so I set 
about designing my own Interface from 
scratch. 

The first thing I had to know was how 
large the signal from the cassette port 
would be. A cassette recorder does not 
need a large signal input, and too great a 
signal can cause distortion which leads to 
loading difficulties when the tapes are re­
played. I bought only the keyboard unit of 
the TRS-SO, and my cassette recorder is a 
sensitive one, so I had to cut down the sig· 
nal strength by modifying the cassette out· 
put circuits. I used a voltmeter to measure 
the signal strength. 

Step one was to get an output. Fortunate­
ly, on the TRS-80, it's not necessary to print 
a program to find out what happens at the 
cassette port. A simple program llne was 
typed in and run: 

10 OUT255,0:FOR N • 1T01500:NEXT:OUT255,1:FORN = 
1T0 1500:NEXT:GOT010 

This produced a voltage reading on the 
meter (attached to the cassette output 
socket) which varied from 0.46V to 0.48V 
and back again as the program ran. This is 
not a very large voltage swing for the input 
to an interface, though It's big enough for a 
cassette recorder. I started looking for ways 
to Increase it without any further altera­
tions to the TRS-80 itself. Aquick look at the 
output circuitry showed that this could be 
done by altering the program to: 

10 	OUT255.2:FORN • 1T0 1500:NEXT:OUT255.1 :FORN =1 
T0 1500:NEXT:GOT0 10 

Simply by using a two in place of a one, the 
voltage swing became zero to 0.86 V, a lot 
greater and a much easier amount to deal 
with. I Incorporated it into software for the 
printer. 

The next step was to build the interface, 
an amplifier which would take the voltage 
swing of 0 to 0.86 volts at the cassette port 
and transform it to a voltage which (approx· 
imately) varied between - 9V and +9V. 
These serial printers are tolerant animals, 
they don't appear to object if the pulses 
aren't strictly RS-232 standards. I was cor­
rect in assuming that a very simple ampl i· 
tier would be good enough. Ten minutes on 
a solderless breadboard got me into hard 
copy, and a few hours work the next day 
(yes, I felt I had to make listings of all my 
programs in case It stopped working) 
resulted in a more polished version. 

The Interface 

The Interface consists of a 741 opera· 
tional amplifier IC, which draws its power 
from a rectifier bridge c ircuit which, in turn, 
is powered from the TRS-80 power pack. It 
uses only a small amount of power and con· 
stitutes no hazard to the TRS-80 supply. The 
unit is built into a small plastic box, and 
connects between the TAS-80 and its power 



"Building a low-cost interface may 

give you a glow of achievement." 
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Fig. 1. This Is the circuit for the Interlace unit. All resistors are y, W rating. The switch Is op­
tional, but If there Is no onllne switch on yourprinter, It wlllprr1ent th• printer from printing 
rubbish during a CSA VE. 

and cassette plugs. The power plug from 
the TRS-80 supply goes into the interface, 
and the corresponding plug from the Inter­
face plugs into the TRS-80 power socket. 
The cassette lead is treated in the same 
way, so the interface can pick up power 
from the power cable, and signals from the 
cassette cable, but does not interfere with 
the operation of either. (There Is no need to 
unplug the cassette unit, for example, when 
the printer is being used.) 

The specific layout is not critical, and the 
circuit can be built in any way which you are 
accustomed to. I used VerobOard, but any 
type of matrix board which Is designed for 
ICs is suitable. Make sure that the two 
smoothing electrolytic capacitors are cor­
rectly wired, because If the voltages are po­
sit ioned wrong they can overheat and burst. 
The most tedious part of the whole effort is 
soldering the five-pin DIN plugs to fit into 
the TRS-80. Make sure before you start that 
the plugs will actually flt, because some 
plugs have elaborate covers which may pre­
vent them from being correctly Inserted. 

For the benefit of you hardware pros, the 
circuit Is a non-inverting amplifier. The slg· 
nal from the cassette port is taken from pin 
5 of the cassette socket through a 10K re­
sistor to the + input on pin 3 of the 7 41 . The 
- Input on pin 2 Is connected to a bias net­
work. consisting of the diode and array of 

10K resistors, and also to the feedback re­
sistor of 220K. This feedback resistor also 
sets the amount of amplification. The out· 
put signal Is taken from pin 6 of the 741 IC 
through a 330 ohm resistor. Powe< supplies 
of +9V and - 9V are needed to operate the 
741, and these supplies are obtained from 
the TRS-80 by connecting pins 1 and 3 of the 
power socket to a bridge rectifier. The out· 
put from the rectif ier consists of the +9V 
and - 9V lines, smoothed by SOOJ,iF capacl· 
tors. The cable to the printer does not need 
to use the expensive 25-pln Cannon-type 
plugs which so often appear on printer con­
nections (using only two pins, it seems 
pointless to use a 25-pin plug). On my unit, I 
simply used a length of power cable, perma· 
nently attached at the Interface. If you like 
plugs and sockets, a miniature two-pin unit 
is as good as any. The connection to the 
printer consists of the RS232 signal line and 
earth return only. 

Check the circuit carefully, particularly 
the power supply section, because a fault 
here could damage the TRS-80 power sup­
ply. Testing will now have to wait untll you 
have assembled the software! 

The Software 

Building a low-cost interface may give 
you a glow of achievement, but that will 
quickly dissipate If you have to spend $30 

on the software to make it all work. Many 
serial printer programs exist, but none of 
them suited my needs, and so I developed 
my own, slowly and painfully. I wanted more 
than a straightforward routine, because the 
reason for buying a printer was so I could 
have listings of programs at various stages 
of development. (I hate keeping long rolls of 
paper, and I wanted a program which would 
list Into neat pages of the same length as 
Radio Shack uses, 66 lines per page.) 

Looking at a sample sheet which my 
printer had listed (when I bought it), I saw 
that the left margin was very small , too 
small for my filing methods, so another re· 
quirement for the routine was a left margin, 
preferably one which could be altered. The 
most important point, at f irst, was that the 
program should be fully relocatable, with no 
jumps to absolute addresses within the pro­
gram. This way, I could use the same pro­
gram at any address, or POKE It from a Ba· 
sic program anywhere in memory, or as a 
string. I modified this requirement later! 

My program specifications grew and 
grew. Having 66 llnes per page Implied that 
there would be a llne counter, along with a 
reset method for the counter to ensure I 
could start a Iisting with the counter loaded 
to Its full 66 llnes. I wanted to use a com­
mand word for this rather than a POKE to 
memory. In addition, I wanted a keybounce 
delay (my '80 Is an old one), and also some 
method of putting in a longer delay when I 
wanted It. 

Fortunately, when it came time to write 
the program, I had the assistance of one of 
the best pieces of software I know of. It's an 
assembler-editor-debugger package for all 
Z-80 based machines, and Its name Is Zen. I 
don't know If Zen is available in the States; 
If It's not, I can pass on the name of the 
source in England. 

Zen is simple to use-which means that 
you drop the manual quickly and concen· 
trate on using it rather than trying to find 
out how to. As an assembler, It's versatile 
because entry is In free-format-you don't 
have to enter spaces of a set size, or even be 
careful about the number of letters In a 
name. Editing Is very simple, just enter a 
new llne, zap an old line or Insert a new line. 
Assembler programs can even be combined 
from separate tapes, because the Zen line 
numbers are generated Internally Instead of 
being recorded on to the tape, as Radio 
Shack does. It also has a monitor section 
which lets you read in machine-code tapes, 
examine contents of memory, change 
codes, copy machine-code tapes, copy 
code from one set of memory locations to 
another, and even load code Into memory 
as It is assembled by the assembler. This 
eliminates the tedious business of creating 
a tape and then reading it back In again. The 

80 Mlcrocomputing, October 1981 • 235 



"The only problem is that 
there is no disassembler. 

,, 

only problem Is that there Is no matching 
disassembler, but I am working on a pro­
gram for reading In tapes produced by the 
Instant Software disassembler and produc· 
ing from them a tape written to Zen stan­
dards. 

The Zen listing Is shown In Program 
Listing 1. There are no notes on the 
assembler listing Itself, because I never 
have enough room on an assembler pro­
gram for all the notes I want to make, and 
tapes take long enough to read without hav-

Ing all the extra characters loaded onto 
them. As I develop a program I keep all 
the original specifications. The amend­
ment notes and listings result in my own 
home-made manual. This tells me more 
than a few notes on the program itself, and 

ILPRINT ROUTINE WITH LHS HARGIN 73 7F94 CD7'7F CALL OL ( 
166 L IHES/f 'AGE ANIJ ;-: CH/ LINE / Ii i f 77 10E9 !J.JN:: r•OUND 


J ORG 7FllH 
 75 7F99 ~ 10:FC L D HL , OFCO:H 

4 CHRSLN : EDU 40:::!9H 
 76 7F?C c o ::10 :: CALl. 0:::1H 

L NPGE: EDU 40::3H 77 7F9F C0 7 '77F CALL DL ( 

6 7r11 E5 PUSH HL 
 7C 7FI.:.! F l OUT3: F'Of AF 

.· 7F1: :!1J4:"F LO HL , L F'fo.T 
 7 9 7FA: Fi POP AF 

8 7fl~ 22:c.40 L!J I 40:::!6H ), HL 
 00 7rA4 FE01J Cf' 0DH 

9 7F 13 :1F:7F LO HL, l\9FIX 
 31 ;'FAQ : o: : JR NZ,TE:n: 


i <> ;-r tL; :::1E40 L l• <4(dlEH >.HL 
 e:: ;- r 1.c :. u1117F TESH : Ll• HL , ENDF·AG 

11 7FJE : AOE7F LD HL" CHR;..N ) 
 :33 ;'FAB Af"" XOR A 

t:: 7f :..: 1 ::::940 Lll <40:9H ) ,HL 
 84 7FAC 86 OR ( HL) 

1 3 7F : 4 :10F;-F LO HL, TOP P AC 
 05 :'FAD ::s1 :: JR :: . BLNI\ 

14 :-r:;- ::71•41 Lll (4170Hl.HL 
 06 ~r At 3~ DEC ( HL I 


15 :-F : A ::1E:-7F LO HL • DELA f 
 :37 ;'F90 3CiW LD A . OOH 

1.., -·r ::11 :::::BJ4 1 L[I < 4 l 63H >.HL 
 ai:; ;-n;::> 10£J5 Jf,. ~CAIN 


17 ;'FJO E l POF HL 
 39 7 F94 Cl OUT4: f'OF" BC 

18 7r3 1 C37:!00 Jr· 0072H 
 ? 0 ;·n:5 :0 1DE7F LIJ HL , CHRLN 

19 .-F3 4 F3 • LF"RT : DI 
 9 1 1 r 0s :is DEC < HL > 

: 0 7rz~ 79 Lu A•C 
 , _ :-n·~ 2EJ n • JR N: , QUT5 

.:1 .-.F'.3~ FS PUSH AF 
 93 7 F&B El POF HL 


:·rz- os PUSH [J[ 
 s·4 ;'FfJC Fl PQF· AF 

::3 ;'F3G FDE5 f'USH I Y 
 95 7FBD JEOO LO A , liJ[IH 

'.? ~ ;-r3A CD3300 ;'.;ALL 0033H 
 ?o ··niF 1889 J R RELOAD 

- J :-F3D FOCI POF" I Y 
 97 7FC1 :1DE1;, BLNI\: LD HL . LHSf' CC: 

:c. ;-r 3f" l•l f 'OP DE 
 98 ;'FC'1 3 603 LIJ ( HL >. 0 3 H 

'.:.7 7F r, Q Fl f'Qf• AF 
 9 9 7FC.; J E:0 LO A , ::OH 

:::8 ;-r 'tl FE0!J [NIJLN : Cf· 0 LIH 
 HI~, ;-r CE 189 F J R AG.:.IN 

:s- :T4: '.:.605 JR 
 101 .T1;,\ J AD[<;" f LO A « LHSF"CE ) 

30 7F ~s rL:20 CF :!0H 
 10 2 .-r:::IJ &7 OR A 

3 1 ;'F.\; [,8 RET c 
 10 3 .TCE : GE .. J R ;: , QU14 

104 .T !J0 3 11 llEC A 

33 ;-F4A ES RELl:M;): F"USH HL 

3: 7r "•8 101C J R S lART 

105 .-FDl j:OD.T LO <LHHCE .· •A 

34 ;T 1t l.: F~ f ·USH AF 
 10C. 7 fll't 3E2t1 L IJ 1,, :!0H 

J5 ;'F4C : tOC'F L D HL. CHfo.L N 
 107 7F D6 1891 J R AG,U ti 

:c.. IT '•f' :t.294 0 L l • ;., , .: CHh:3LN J 
 10C ;-n1f: El OUT5 : f'O F HL 

J7 7F5:: •. L[J t HL , , ~ 
 Hl9 7FD'? Fl f'OF' AF 

3e; :-rs: : 1uc7F L !J HL • L NCNT 
 11El 7FIJA C9 RET 

DEC <HL) 11 1 .-n·r 0 3 LHSF·CE: DB 0 3H 

40 7 f"" '.'.;7 : 00[ ; J~ NZ . RUN 
 11 : /t LIC ~:? LNCNT: DD 4:!H 

41 ;'F59 : A:S4El LO ·HL , , LNF"CE , 
 113 7FDD 00 ENIJF"AC : 0[1 00H 

4:. ;..r~c. ::llC7F Ll1 ( L NCNl >. HL 
 11 '• 7F!JE 48 CHRLN : [J[: 48H 

43 :-F5F : 100;-F LO HL, ENDF'o~G 
 115 ;7F DF £5 TOf'Po\C : f'USH HL 

:,i, i'f"C.2 3606 L !J \ HL), 06H 
 11 <> 7rE(d : 1 !JC7!"" L ll HL • L NCNT 

45 7F~ 4 F l RUN : POP AF 
 11 7 7FE3 364:: L D ( HL » 4 ::H 

4<'- 7Fl'.i El f'Qf· HL 
 uc ~re::. c 1 f ·or· HL 

47 :FOO FS ST,.,R":" : f'USH AF 
 1.19 7FEO C9 RET 

4 C 7r i."i (5 PUSH HL 
 i ::0 7 FE7 rs !JELAY: r·uo::H AF 

~9 7F66 CS PUSH BC 
 1: 1 .7FEB JAFO;F LD A .< K BF I X'4) 

5~ ;-r o9 r,009 AGAIN: Lll IJ,09H 
 1::. 7rEIJ EE10 XOR 10H 

5 1 7FO[f SCF
"OJ' 1::; :-FEr . .3: F cir LD ( l\BFI:.< •4 ; ,;. 

52 7F6C F5 f ·USH AF 
 12 1, 7rr ·0 Fl f 'Of' AF 

53 7F6fl F5 PUSH AF 
 1 :::!5 7FF! C9 RET 

~'• ~FC::.C. :'.1 01FC Ll• HL .0FC01H 
 126 ORC ;-rT:::!H 

55 ;•F7 1 CD: 10: CALL 0::::! 1H 
 1':!.7 7F"F : F5 f "USH AF 

56 tr:' 4 Cti797F CALL DLY 
 1:!8 7FF3 CS PUSH BC 

57 7 F;';' 160S' J R ROUND 
 1 : 9 7FF 4 01 : 000 LO ac . 00:0H 

'.if. ;-r7"; ~: 1 !JE00 llL Y: Ll• HL , 00DEH 
 130 7FF7 CD6000 t ALL 0060H 

5 9 7 F7C : B DL Y l: DEC HL 
 131 :'FFA C l POP BC 

o0 7F71J 7C LIJ A•H 
 1 3'.! 7Frl.I F l F·or · AF 

61 7F7E f«S OR L 
 133 :TFC CJsro.; Jf' 0450H 

c.:! ;--r ;·r :!0F IJ JR N:1. ,(ILY 1 
 134 ENCi 
63 7F61 C9 RET 
6 4 7FB:::! F l ROUN!J : PQf· AF 
65 ;-ro3 1F RRA 
66 7f""8 4 F5 r·USH AF AC.AIN 7F69 BLNI, 1rc1 CHr;SLN 40:::!9 CHRLN 7FDE 
6 7 7F85 3 005 JR NC n.JUTl OL Y 7F7 9 OL 'f 1 7F7C DELA f 7FE;- ENDLN ;'F 41 
08 ;-ra;- :!10:::!FC L !J HL . 01 C0 :::!H ENDF"AG :'FL1L1 h i.IF I X ;-rr:: L NF'CE 40:El Lr'RT 7F34 
6 9 ;-FSA 1805 J R OUT2 LHGF CE ;FDE LNCNT 7F DC OUTl 7F8C OUT:: 7F91 
70 7r·ac t.!.0 0 OUT1: AOL• A.00H OUT3 7r;,::i CJU14 7F El4 OU15 ?F!JB f;ELOA!J 7F4A 
7 1 ;-rac ::101FC L O HL di!FC0 1H RUN 7Fc4 ROUNLI 7FS: . STAI' r 7 F06 TESH 7FA0 
72 7F91 C!J21 0 :! au;: : t ALL 0:::!: 1H TEST: :-rcH 10r·r ·Ac; 7FDr 

Program Listing 1. This is the assembler listing. If desired, the object code can be typed in using T-Bug, or the program reassembled 
using EDTASM. For complete relocatabili ty, the DL Y subroutine and the storage addresses should be located in low RAM, such as 
405CH to 407FH (which is used only during the switchon sequence). · 
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REAL 

PLUS 

equipment carries manufacturer's warranty or Computer 
Plus 180 day extended warranty. Combined warrantees 
carry Computer Plus 180 day warranty or orlg lnol manu­
facturer's warranty. 

call TOU FREE 1•8GO-MS·819• 

DEALER INQUIRtES ARE INVITED 

Pncet IUbfeCt to change wtthout ~. 

Mot'~'°' typographical enon. 
Tn-IOlao reglltef9d trodemorll of Tandy Cotp. 

Dept. D 
2.SA Great Rood 
Uttteton, MA 01~ 
617·'86-3193 

Wrtte for your 
""cotatog 

Color Computer 4K $310 
w/16K Ext. Basic $'59 

LOOKHere are Just a few Of our fine Offers ... 
call toll-free for full Information. 

COMPUTERS 
Model 1164K 

Model Ill 4K LEV I 

MODEL Ill 16K 

MODEL Ill 32K 


•MODEL Ill 32K 
MODEL Ill 48K 

•MODEL Ill 48K 
Model Ill 48K 
2 Disc & RS232 c 
Color Computer 4K 
Color Computer 16K 

•color Computer 161< 
Color Computer 16K 
w/e xtended basic 
Pocket Computer 
VIDEOTEX 
APPLE 48K only 
ATARI 800 32K 

$3300 
599 
839 

945.50 
881 .50 

1052 
924 

2100 
310 

416.50 
352.50 

4'59 
189 
310 

1279 
789 

"Computer Plus New Equipm ent. 

Model II ~ $ 3300 

32K Exp. Int. $3~ 

180 Doy Extended Warra nty 
Mlcrollne 80 345 

PLUS real back-up warrantees ­
Factory warrantees on Apple and Atari equipment. Other I 

PERIPHERALS 
Expansion Interface OK $249 
Expansion Interface 16K 355.50 

"Expansion Interface 16K 291.50 
Expansion Interface 32K 462 

"Expansion Interface 32K 334 
16K RAM N.E.C. 200 N.S. chip s 25 

MODEMS 
Lynx Direct Connect M l/Miii 269 
Auto Ans./Dlal 
Telephone Interface II 169 
R.S. Modem I D.C. 130 
Atari 830 Modem 159 
Atari 850 Interface 183 

PRINTERS 
Daisy Wheel II 1695 
Line Printer VI 999 
Epson MX80 499 
Epson MX80 FT 599 
Epson MX100 799 
Line Printer VII 315 
Line Printer V 1610 

- :...~ 
.... -- ---- ____, 
uU wuwuw i.:.J •DD•D 
LJU...JWUU WLJ W LJ D8DDC 
fOO:J OOCJOu u dl····· 
LLJw -1 u u u u u c:::::I• • • • • 

Pocket Computer $189 
P. C. Printer $130 

Model Ill 16K $839 
2DR + RS232C $2100 

Mlcroline 82A 

M lcroline 83A 

Pocket Computer Printer 


DISK DRIVES 
R.S. Model 1111ST-Drive 

TEAC 40 Track Ml 

R.S. 1 Drive Exp Mii 
R.S. 2 Drive Exp Mii 
R.S. 3 Drive Exp Mii 

Salmans 8" Mii 

Atari 810 Disk 


SOFTWARE 
R.S. Software 10% off list 

Atari Software 10% off list 

Newdos + (40) track Ml 

Newdos 80 Miii 

ST80111 


ETC. 
Verbotum 5" Double Density 
Verbotum 8" Doto Life 
Ctr-80A recorder 
C. C Joystic ks 

515 
799 
130 

712 
329 
999 

1518 
2040 

799 
499 

88 
149 
149 

32 
49.95 

52 
22 
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"This tells me more than a few notes on the program 
itself, and doesn't use memory." 

*HARNESS* 

*GREYHOUND* 

HANDICAPPING AIDS 
Pl •A. ( 0\1P\J TE H 0 1'\l 'l' OOH SIO l 

·' ' 0 U L I · ~ ro 1• 1£ \Vl '\ 'l,i l ..,G 
. •!~UI: \ "11 I H W~ \ ' 1i1• i SO ._ T.'. ~~[ 

, •1.t., [)1(. .),PP 1'°G AIO S 

Oe119ntd e11.clus1Ye'V for uw with • rAS 80 !Mo del 1 o, 
Poc.. • 1 Computer Y.Pt ~risl wt Lltl -eve our H .O.RNESS •nd 
GR E YMOU NO t0f1¥1o11e twnd1upp1ng a l(I,, "'' the moll 
.-:t... •"'9d •nd ute ful tuC"h syslemt av.t1lable a n ywheft With 
our i.ol 1wtr t . vou1 honw computet a oes • II o r your d1f t 1cul1 
iN"ld 1edious twno.appu'Q chOres QU 1Ck l y , erto n leulv .1nd 
«:cu ra1el y m lht Quie1 • nd comto11 o f your ho rnp Im w 11h 
rhe ptw'k e l romput er. itlo.e 11 10 tht t rl t k w11h vou.I Not 
s1m p lv • ma them imc.al t • eJC•s.t 1001. ra the r v " rs of , 1 ,..rc.h 
h.r.lt gone into lht devt4o pmt ril o l tht • lgon thms u~. 
0 11.gned f Of N M 0 1 e>pe1• t1ot1 white ink.Iri ng a mou com­
oreht rm vt ~oach Bo th • d • are tvt •I~ on c.Hsette ~ 
d11k IS T " and 8"1 lo rm• t• Ind 1nclvde a useful euy -to-r t.cl 
U w r's M anu t l !N O TE I n IOd111on 10 · rRS·80 '1 Model 1 
and Poc ll.11 Co1nQul•r i , bo th 1vu.m1 • rt avail.ab~ in 
M8ASIC fo r • °CP Ml RtQUitH m 1n1mum 16 K l evtl 11 

Shop ar ound yo u c•n 1 bea l the WelMur .,,alut 1M most 
eou elfect 1¥e •v u e m1 v n tht m .-ket J\nl $19.95 tor 
co.uette •nd $ 3_. 05 10 1 d isk plu 1 $ 1 00 to r handli ng and 
st11pp1ng cosu (C.th f ~ &\ salts 1.a ..1 Sl\lt ""'' th tht 
purc haw o l INC> 01 mo•e like sv 1ttm11. Oeotltt" d 1scu un u 
.,..,,1.1:>1 1 . Ano .., ttuH weeks 101 dtlt'olt rv . 

Str'od C hf'C lt , M oney O idtt (H 1euuest f o1 Mk11t1one l 1ntcu ma· 
ltO n to 

WelMur o t C.tlllo r n1.t . Inc .,... 41 1 
P O eo .. M-1 1C 
Fremont. CA 94537 

doesn't use memory. The program is ar­
ranged to give a baud rate of 300 for the 
reasons described earlier, but for anyone 
who uses 110 baud machines, one single 
alteration will give the lower rate. 

The program has its origin at 7F11 H, 
325290 , and two of the printer control block 
addresses are used for storage, and anoth· 
er two bytes for the address of the new 
routine. Locat ion 4Q28H(16524D) is used to 
store the number of lines per page. This is 
the number which is placed in this address 
when the TRS-80 is switched on, so no addi­
tion has to be made here. Location 4Q29H is 
used in this program to store the number of 
characters per line, and POKEing a new val ­
ue into this address wil l alter the number of 

MICROCOMPUTER 

CHESS 
SANKS was recmdy chalenged by rhe be5I p<0­
~ms available lor the TRS.80 • moocomputer 
i'I a Canadian Round Robon 
7HE RESULT. 
SF!NKS riddled MVCHESS. SARGON 11 and 
GAMBIET 80 to hrnsh in a be tor hi plac~ 
SANKS fearur"" an aud1<> aiel1 . a problem mode. 
superb g-aphics. and nnie lewl5 o( play Play cties. 
.Wh the~ IU< less' 

32K Model I raS-80 • 
cassetteordisk only 529.95 

WllllAM A. ANK ~ 557 

P O.BOX5912 

Lighthouse Pomt. Fl. 33064 


IJ..<Wr /nqu1""" 
"4-lco rM 
·r~ c1 
Tand\ Compony 

We need your talents. 
Wayne Green Inc. is looking 
for editors, proofreaders, 
photographers and production 
people to be on our staff. 
If you are a non· smoker 
who would l ike to work o n 
80 Microcomputing, Kilobaud 
Mlcrocomputing, Desktop 
Computing or 73 Magazine, 
send us your resume. We want 
to hear from you. Contact: 

WAYNE GREEN INC. 
PETERBOROUGH, NH 03458 
ATTN: PERSONNEL·A25 

Wd v ,..,e 
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characters per line which your printer will 
deliver. 

Four addresses in the program space it ­
self are used also for storage, and these can 
be POKEd to change the quantit ies such 
as the left margin space and the gap be­
tween pages. As set up, the program prints 
72 characters per line, 66 lines per page, 
four spaces on the left margin, and six 
blank lines between pages. A complete de­
scription of the program follows so anyone 
who wants to build on it for his own pur­
poses can do so. 

The first section of the program from 
7F11 H to 7F2FH loads up the RAM loca­
tions. Address 4"26, with 4"27, contains the 
address of the printer routine. When the 
TRS-80 is switched on, the operating sys· 
tern loads the address tsaDH into these lo· 
cations, which Is the start of the ROM rou ­
tine for a parallel printer. Our print rout ine 
starts at 7F34H, so that th is is the address 
which must be loaded to these locations. 
This way, we can use the commands LUST 
and LPRINT rather than having to use new 
command words. There Is a similar read· 
dressing at 4Q1 EH,4Q1 FH. These addresses 
hold the address of the screen-print routine, 
normally (M58H, now directed to 7FF2H. 
This lets me put a delay into the screen­
print routine, and serves two very useful 
purposes. One is that it debounces my key­
board, and the other is that it allows me to 
incorporate a slow-listing facility_ The num­
ber of characters per line is loaded into 
4Q29H, no load is done into 4Q28H because 
the regular 66 lines per page suits me. If you 
want a different number, add a couple of 
steps to accomplish this. 

When a disk system is not in use several 
commands such as Field,Get,Put and 
about 25 others will ret urn with L3 Error if 
you use them in Basic. According to the 
manual, this is because they are disk com­
mands which work only when a disk operat· 
ing system is loaded. In fact, each of these 
commands causes the operating system to 
look in RAM for the address of a routine, 

and if you put in your own routine, and 
POKE its address to the correct place, you 
can make use of any of these commands. 

In th is program, I have used Field to reset 
the lines-per-page count. so the printer will 
print a full 66 l ines before it creates the six 
blank lines at the end of a page_ The ad­
dress of a page-reset routine is loaded into 
417DH. the reference address tor the Field 
command. Similarly, I have used the com­
mand Put to change the delay time by load· 
ing the address of a delay-change routine 
into 4183H, the address tor the Put com­
mand. By typing Put and entering from 
Basic the TRS-80 screen-print rate is slowed 
so the listing can be watched on the screen. 
This, combined with the TRON command, is 
a considerable aid to debugging a Basic 
program, because with these two I can 
watch a program execute in slow motion. 

Typing Put for a second t ime and enter­
ing takes the addit ional delay out again. 
and screen operat ions proceed normally_ 
This delay can also be placed in the key­
board rout ine, but there are advantages to 
using the screen rout ine. One is that the 
delay acts on ly when the screen is ac­
cessed, as it always is when a character is 
being entered from the keyboard . A delay in 
the keyboard routine, unless ii is a rather 
complicated delay program like the Radio 
Shack KBFIX, slows down all program oper­
ations because the keyboard is scanned 
continually as a program progresses. This, 
of course, is why the Break key can be used. 
II you disable the keyboard you lose all con­
trol over a program_ 

The loading sec tion ends with a jump 
back to Basic at QQ72H, and the printer 
routine itself starts at 7F34H. The DI com· 
mand is used so the rout ine cannot be inter­
rupted in mid-character by the Break or any 
other key. The printer routines of the TRS-80 
place the character to be printed in the C 
register of the Z80, so the next step is to 
transfer this to the accumulator so we can 
operate on ii. The section of the program 
from 7F36H to 7F4QH saves the registers 
and calls the screen-print routine, and what· 
ever is sent to the serial printer is also 
echoed onto the screen. This is a usefu l fea ­
ture because most dot-matrix printers con­
ceal what they are printing unti l several line­
feeds have taken place. If you want to be 
able to cut this featu re in and out, use one 
of the disk control words to POKE QQ into lo­
cations 7F3AH and 7F3BH, and another to 
POKE back the bytes which are shown in 
these locat ions. 

At ENDLN the byte in the accumulator is 
checked to see ii it is a carriage return 
(QDH), in which case the program branches 
to reload to reset the characters-per-l ine 
count and to decrement the number-of-lines 
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count in location LNCNT. If at ENDLN, the 
byte in the accumulator is not a carriage re­
turn and is less than the space byte (2QH), 
the program returns to ROM for the next 
character, because the control characters 
other than carriage return are not used in 
the program (the dot-matrix printers can be 
set to line-feed on carriage return, so the ad· 
di tional complication of a line-feed is not 
needed). For any other character, the pro· 
grc.m then jumps to Start. 

At Start, the registers are saved on the 
stack, and register B is loaded with a bit 
count of nine (one byte plus a space). A 
mark bit is sent out (my printer interprets a 
mark as a 0 and a space as 1) by loading 
FCQ1 to the HL pair, and calling the TRS·80 
subroutine at Q221 H. Working on the results 
of the cassette port output voltage men­
tioned earlier, the mark byte is 111 and the 
space 1Q. To establish the correct baud 
rate, a delay must follow, and this is 
achieved in the subroutine DLY. The byte 
NDEH, which is loaded into HL at the start 
of this subroutine, determines the baud 
rate. So if you want 110 baud, a larger 
number must be loaded here-try Q267H. 

At the label Round, the bits which make 
up the character are sent out one by one. 
The ARA command shifts the contents of 
the accumulator one place to the right, so 
the lowest-order bit lands in the carry posi· 
tion. If the bit in the carry position is Q, C is 
reset and the program jumps to OUT1 to 
send out a mark bit. It the bit in the carry 
position is a 1 then HL is loaded with 
FCQ2H, the space bit, and this causes the 
OUT2 routine to send out a space. Each of 
these routines are followed by the DL Y sub­
rout ine to keep the baud rate correct. Yet, at 
300 baud the timing does not have to be ex· 
act. The DJNZ command at 7F97H keeps 
the rotate and output rout ine going until the 
B-register has been decremented to zero in 
the usual action of the DJNZ command. A 
final delay follows, and the program jumps 
to OUT3, which is the end of the part of the 
routine that outputs the character to the 
printer. 

At 	OUT3 the AF register is POPped to 
recover the original unrotated byte and this 
is compared with the carriage return byte, 
~DH . If the byte which has just been sent to 
the printer was ~D. then the program skips 
to Test2 otherwise at Test1 , the byte from 
ENDPAG Is loaded in which c lears the ac­
cumulator. Now it the lines-per-page count 
reached zero earlier in the program (at 
Reload), there wil l be a six in ENDPAG giv· 
Ing the OR (H L) step a positive result. The 
program will continue by decrementing 
ENDPAG by loading a carriage return char­
acter into the accumulator and jumping 
back to output this to the printer. This will 
continue each time this place is reached un· 
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VISA / MC Order Line Only (except Mich.) 800-253-4358 ext.100 
FINDISK-11 The ultimate In automatic dlllk lndulng with exclusl.,., features . .... Model· I 120.00 

AUTOMATICALLY creole INDEX of programs or data from all your d1sl<s. pron! disk LABELS. pnn1 
alphabelized MASTERLIST. do last SEARCH. add DESCRIPTIONS Also automa11cally de1ec1 DATA or 
SYS disks. PURGE disks and index of old files. and UPDATE from revised disks only 
SOLAR-I The critical calculation. for pa•lve dnlgn.. . Model-I S30.00 ........ Model·II S45.00 


INPUT any lato1ude. oroen1<lloon . slope. roof overhang. Slorage type. building loss. OUTPUT solar angles. 
shading. 11me. heal gain loss. percen1 solar. fuel use Pnnt report by hour month. yea1 on presentation formal 

RIA-II Complex Real Estate Investment A-lysls .. . . ....... Model·! S30.00......Model· ll S45.00 
Analysis for investor or homeowner using Elwood me1hod INPUT Proiect cosls. loan and tax da1a. 

expenses. depreciation rale OUTPUT. Cap rate value. mortgage paymen1s. before after lax cash flows. return 
URR). prof11 gain from sale over any llme senes 

DEPRECIATE·! Mauge a list of depreciable Items . ..... .... Model· I S 15.00.....Model· ll 120.00 
Tracks long list of depreciable nems wtth varying purchase da1es. deprecoauon rate . or per cent business use 

Upda1e any 11me Pnni 1ax form Used by many CPAs 

STRUCT-1 Graphic dnlgn ohteel/ wood beams and moment transfer ............ Model-I Sl5.00 

INPUT: span / can1ilever. uniform/ poinl loads. beam material. OUTPUT with sc1een graphics beam momen1 

& shear diagrams Pmll job report wilh diagram. stresses. and required beam size> 
Mon 32K On disk (Mod-I one dnve orderiape) Add $I 00 pos1age (Mich add 4% tax) VISA MC 

,.,.ss DOCUMAN SOFTWARE BOX 387-A KALAMAZOO, Ml 49005 (616) 344-0805 

MODEL Ill PATCHES
* Scripsit and/or Visicalc $15.00 * ST80D $15.00 

• Works it vou have already backed • 	 Patches your Model I ST BOD 
up 	twice program to work on the Model Ill 

• Un limited backups of your original 

No programming or techn ical knowledge required . 

* Apparats NEWDOS 80 Only $149.95 {Specify Model I or Ill ) 

All orders shipped 
within ten days. 

Visa or Master Charge accepted 

Save • 0%-80% time while reducing error probabili ty' 
GRAND OPaNINO SPECIAL. 10~ O f! au Orders rece i ved b y 1 1·16~1 
OUR QUAJtANTEE All programs w•ll work. as ad..,ert1sed or ~our money refunded 

8 Model II Disassembler ~sis 
Output in ASCII or hex to printer or screen . .. . ..... ... .. ... . .... . . . ONLY s 73.95 

8 Data Fiie Utillt~ (Model I Level II . 16 K min.) Creates / Updates/Sorts·AN Y disk file 
in~ependent of your program . . . . . . . . . . . . . . ... Disk ontr $&1 .95 

• 	 Model II Macro Assembler Incorporate fast, t ime-saving macros into assembly 
language programs . . . . .. . .... .... .... .. ............. ONLY $74.95 

LOOK! 111 CLS (2- A l LO B. 1BH (2-8 ) AST 8 
PAINT MSG. 1/ . 13 LO A . 8 LO A, 36 
JP200S AST 8 AST 8 

MSG OEFM ··1T WOAKs11 ·· LO HL. MSG MSG: OEFM .. IT WORKS!! .. 
ENO LO B. 11 ENO 

LO C.JtbH 

Bo th programs produc e the exacl same code Program ( 1) was created wi th the M•cro Assembler. 

O& M SOFTWARE ,.,. 393 CROSS REFERENCE DICTIONARY 

1510 SOUTH 97TH The largest known er oss reft!rence manua l for use w ith 1he 

TACOMA. WASHINGTON 9844 TRS·BO• Voice Syn1hes1zer No need 10 spend more long hours 
~!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!l learning anolher computer language Want your compu1er to say a = 	 w ord> Look up 1he Enghsh spelhng Rrghl nex1 to 1t you Ii fond the 
WHEN OUR PROGRAMS phone1 1c spelling that your syntnes1l er needs 10 say 1t correct ly 

Included rs a large lost of commonly used phonetocally spelled 
TALK PEOPLE LISTEN phrases and seniences ready 10 1ype 1n10 your program Invaluable 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!~ as a 11 me sav r ng dev r ~e 
S14 95SPELLING BEE (A 3 PART PROGRAM) 

The comouter admon1sters a lesson consist ing o f 1en w ords When -~ 
the student has learned them he i s given an oral quiz rn true spellingFREE: COMPUTER bee fashion When the lesson h as been completed stuoent may 
advance to next lesson The program rs structured so tha1 an un· 

CATALOG lrmrted number of lessons can be grved w11h progres1vetv greater 
degrees of drff1cu\1y Excellen1 for any grade or age level Includes cen 

UPON REQUEST sample lessons of ten w ords each The second part of 1he program 
allows one to crea1e hrs ow n spellrng lessons on casseu e for much 
needed flexob1\1ty A thord part enables one 10 practrce crea1ong new 
words us1n9 the phone11c spell ings needed by 1he synthesrzer Err or 
t rapped and bug free 

MOD 1 16K L II S19 95'HONE 206-537-1155 
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"My printer chatters away happily, 

and never has missed a character." 

Ill the ENOPAG location is zero. 

If the lines/pages count had not reached 
zero, the OR (HL) step gives a zero answer, 
and the program skips to location BLNK 
where LHSPCE is loaded In with the number 
three. The accumulator is loaded with the 
ASCII character 2gH, and the printing 
routine is repeated, sending a space to the 
printer. 

When the character in the accumulator 
was not a carriage return (and this includes 
the space which Is loaded at BLNK), Test2 
is used. This checks the byte in LHSPCE to 
see if more spaces need to be output to the 
printer, otherwise a retest is sounded by a 
jump to OUT4. At OUT4, the number of char­
acters per line is decremented (note that the 
blank spaces at the left side are not 
counted) and if the count has reached zero, 
the accumulator is loaded with a carriage 
return and recycled to the printer. If the byte 
is not at the end of a line, the next stage in 
the countdown is OUT5, where the registers 
are restored to the original values, and the 
routine returns for the next character. 

The rather odd jump sequences in this 
program so far allow It to be relocatable. 

The bytes from 7FOBH to 7FDEH are 
storage bytes for the left-space, lines per 
page, end-of-page spaces, and characters 
per line respectively. These are fixed ad· 
dresses which also make the program not 
completely relocatable, but there is no 
reason (apart from convenience) for having 
them in the high memory portion of the pro­
gram. For example, they can be loaded into 
the top end of the cassette buffer memory 
or into disused disk command RAM; either 
way would make this part relocatable. At 
TOPPAG, a short routine restores the num­
ber of lines per page which is called by the 
Field command. 

Similarly, at 7FE7H, another short routine 
calls a delay change routine, by taking the 
byte from 7FF6H, and X-ORing it with 1llH. If 
the delay byte was the gg set at the start of 
the program it is changed to 111 by this ac· 
tion. But if the byte was 1gH, it is changed 
back to gg by XOR. This routine is called by 
the Put command, and like the TOPPAG 
routine, it uses absolute addresses. This 
routine, like the TOPPAG, can be invoked 
from a running Basic program so screen 
scrolling can be controlled from within the 

program itself. Finally at 7FF2H, the video 
delay consists of saving registers, loading 
the BC pair with the delay bytes, calling the 
TRS-80 delay routine at IN60H, restoring 
registers, and then jumping to the screen 
routine in ROM at g458H. 

Now how did it live up to specification? It 
was not as easy to relocate as I had wanted, 
but that can be sorted out if needed. I had 
not realized at the start how easy it would 
be to reassemble at different addresses, 
thanks to the Zen assembler. In any case, 
full relocatability is not difficult to achieve, 
either by using low RAM memory for all 
fixed locations, or by loading registers 
through immediate loading. The real snag is 
the delay subroutine. This can be located in 
low RAM, or simply divided so there is a 
delay routine in each position where it is 
needed. However, I have no need for full 
relocatability, and the program performs 
very well indeed. My listings now have left 
margins, so they can be punched for filing, 
and they cut neatly into page. My printer 
chatters away happi ly, and has never 
missed a character. What more could I 
ask?• 

°'*' A e·#12" 

P •lce s~g•s 
~.>MGIFDlsk Model I & 111. 

ealers Inquiries Invited 
·1457 Forum 80 702·362·3609 
.. Fantastic Software .,. n!> 

3110 Polaris # 3 ,A,. 
Las Vegas, Nevada 89102 .., 
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EbG 
&As~ 

..-1 11 

EMMANUEL I. GARCIA. JI. 
& ASSOCIATES 
203 N. WA&ASH 

CHICAGO. UIHOC5 4l0601 
l'H()N( 1312> 7'2·9750 

48K MCO Ut Wlltl Q) INTEl<Nilt 01< cnvrs 
AS AOCM EXCEPT \',1TH C2) INTfRN.Ai. 80trlc O<IVES 
AS~ EXCEPT WITH (2) INTERN.A( <IOI~ mM:S 
AS AOCM EXCEPT WTH (2) IN'ERN.Ai. 80/80rk OOM:S 
PS232 INIEr.!'ACE INSlAt.LED ·· AOO 
Ei<lemol odO QI'\ ()...e Coble 

651 s-401k S JOQOO 652 s <I0!40I•~ 
~l s-801rt< S 42QOO 8Q'2 s 80180i• 

M(X) IN TQSOOS l .(~Ill 

MCO 111 mscos MANUR 
MC0 II COSl'\.L6 •. 

6~TH 

LIMITED 
W/JffillNTY 
ON PARTS 
AND l..AOC)R 

LMl fl/ PIODUCTS INC. 
32461SCHOCtCRAFT 
LIVONIA. MICHIGAN 481~ 
toll free 8C0521·3305 
1n state 313-525-6200 

viso­ mosler cord-COD 

Sl~OO 
5211900 
S2ldQOO 
52449 00 
S 8QOO 
s 2500 

S44500 
S57QOO 

NOW IN ITS THIRD YEAR OF 
SPECIALIZING IN PRODUCTS 
RELATED TO THE TRS-ao· 
• Dealer of quality software and hardware-

we sell only the best, proven items. 

• Sponsor of CHICATRUG-monthly 
re·arning sessions for TRS-80 users. 

• Publisher of "CHICATRUG News," monthly 
publication for TRS-80 users. 

• • Send for sample iHue • • 
• Sponsor of the FORUM-80 of Chicago, a 

24-hour computerized bulletin board. 

• Authorof "Pensionmaker," the revolutionary 
defined benefit pension system running on 
the TRS-80 Model I where other pension 
actuaries are using mainframes. 

• Repair facilities (90-day warranty on new 
equipment and 30 days on used). 

E.B.G. & AHOCl&IH II NOT attlllalad with Tandy Corpor1Uon or Radio SllllCk. 

•TRS·IOt111T-OITandyCorpor­

•written for TRS-30" modeT·I 
•requires 16K RAM tor caaaette. 32K 
RAM & 1-drive tor disk version 

•printer option 
•disk version . . . .. . ...... . .... . ... SS0.00 

•cassette version . . . . . . . . . . . . . . . . $30.00 

to order. send check.money order. or COO 
to: 

$ Mlcro-lnMstment Sottw•re 
1121 Bowle w., 
Stoctiton. CA. H20I ..-41 

APPLE II" & ATAR1-«>0· version av•ilable 
soon. write tor more information 
' Ttl ol 1~ Colp A~ Cofn,,ul,. At•" l ft#Cl,..,-, 

.. 
:1.. 
•f 

:i ·:111 h 1'· 1 ·I"II' 't·• •.::i.! ;f l'·I~ : : , 
1'!1 jl':I :•jl!t ., 'I• '•· I

I·..• .,, ·' ' ' I I '!1l!H11.·•i•I
I ',·, 
f•!l ~ : 

IIII, .,•i.I 	 I 

1·11:1.j•1 
! .. .. . 
 i . 

• 	g•nerate price-chart from HIGH, LOW, & 
CLOSE PRICES 

• price·lrend analysis assist investors in 
BUY/SELL decision 

•auto scaling for price·ch•rt generation 
• 	•ccept tractions, eltow users to enter 

prices as appe•r In newspepers 
• SPLIT routine to adjust prices for stock

• spill.,.,.,. 
• EDIT capability for users to ch•nge

11IJ;!tJ•' 
price data 

:::: •STATUS 	mode to diaplay price-trend 
signals 

• 	PURGE utility to delete unwanted data 
from disk (disk version only) 

GET THE PRICE· TREND PICTURE 
WITH 

STOCKCHART · I 

•••••••••••••DEALERS INQUIRIES INVITED ••••••••••••• 
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CONSTRUCTION 

Add a synthetic keyboard to your TRS-80. 

Auto-Key 


Mike Ghan 
2210 108th Ave. S.E. 
Bellevue, WA 98004 

~ver need to Input a complex 
l;.mathematlcal expression 
during a Basic program run? 
How would you like to load m• 
chine-language flies during ex· 
ecutlon without disturbing the 
video display or variables? 

Auto-key adds a synthetic 
keyboard to your TR5-80. By 
synthetic, I mean a utility that 
uses a string of characters In 
place of the normal keyboard 
input routine. 

Auto-key Is fast and easy to 
use; just define a string In 
Basic and execute a USR com­
mand. You can enter any 
character that can be entered 
from the keyboard, plus Basic 
Internal codes. For example, 
185 is the code for CLOAD. If 
you enter CHR$(185) Into your 
string, Auto-key Interprets It as 
CLOAD. 

Further, Auto-key saves 2.5K 
bytes of disk space over my 
previous method of auto power 
up. 

Compatibility Is no problem. 
You can use Auto-key with 
Model I4K Level II through 48K 
disk systems. I havenot had the 
opportunity to use Auto-key 
with a Model 111, but I foresee no 
problems. 

How AutcHiey WOftta 

Aute>-key recognizes three 
control codes. Control code 1 

Aute>-key's Assembly code Is 
shown In Program Listing 1. 
Lines 170-220 process the USR 
parameter to point to the string 
location. This allows you to use 
a slmple command: X =USRO 
(VARPTR(AS)), where AS con· 
talns the target string to be pr<>­
cessed. The VARPTR funct ion 
returns the string pointer, not 
the string address. Line 230 Is 

"How would you like to load 
machine-language files during 
execution without disturbing 

the video display or variables?" 

disables the video driver. Thi& 
allows you to work without 
disturbing the video display. 
Aute>-key Is lnltlallzed with the 
video driver dlaabled. 

Control code 2 enables the 
normal video driver. 

Control code 3 terminates 
Auto-key and restores all drlv· 
ers to their original condition. 

the Assembly Language entry 
point and loads register HL with 
your target string address and 
Calls MACHMC. Line 240 saves 
the string address to be ac· 
ceased later. 

Lines 250-280 save the video 
and keyboard driver addresses 
so they can be restored. This 
ensures that otherdrivers, such 

as a key debounce routine, that 
may be active before Auto-key 
Is run will be restored as well. 
These original drivers are also 
linked to Auto-key. 

Lines 290 - 330 load 
Aute>-key's address Into the 
video and keyboard Device Con· 
trol Blocks (DCB), and return to 
the calling program. Aute>-key 
Is now lnlt lallzed and ready for 
execut ion. 

Lines 390-410 check for the 
up arrow key and terminate 
Auto-key If It Is pressed. 

Lines 420-440 check to see if 
the cursor Is on. If It Is not on 
Auto-key exits via the normal 
keyboard driver, allowing IN· 
KEYS to remain functional. 

Lines 450- 480 bump the 
string pointer and load register 
A with the next character to be 
passed on. 

Lines 490- 540 test for con· 
trol code 1, the code to turn off 
the video. If a 1 Is found, the 
video off driver Is loaded Into 
the video DCB; register A Is 
cleared; and a return sends you 
back to the caller. 

Lines 550- 620 check for a 3, 
the code for the end of the 
target string. If a 3 Is found, all 
the original drivers are restored 
Into their DCBs and Auto-key Is 
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unlinked. 
Lines 630-680 test for a 2, the 

code for video on. If a 2 ls not 
found the character Is assumed 
to be val id and ls returned to 
the keyboard caller. If a 2 Is 
found, the original video driver 
address Is restored to Its DCB. 

Lines 720-780 are the video 
off rout ine. They check for a 14 
(cursor on) or a 15 (cursor off). 
By replacing all other codes 
with a zero, this turns the video 
driver off. Lines 780 and 790 
store the original driver ad· 
dresses and serve as links for 

Additional functions can be 
added to Auto-key by testing 
for another control code. For 
example, a CP 04 could be used 
to access a machine language 
routine. The code 04 would be 
followed by two bytes contain· 
ing the entry point to the par· 
ticular routine. By loading 
register HL with these two 
bytes and executing a JP (HL) 
instruction, you could have a 
vectored USA command. This 
would be very useful In Level II 
Basic which has only one USA 

command. Don't forget to clear 
register A upon return. I'll leave 
the loose ends for you to t ie up. 
A little food for thought. 

Typlctil Appllctitlona 

Program Listing 2 contains a 
16K Level II Basic program that 
Inputs mathematical formulas 
directly during program execu· 
tlon. After loading the machine 
code In lines 1000-1080, the 
program prompts you w ith 
"Z = ?" In the line 120. Respond 
with a mathematical expression 

such as " 2"3+4"SQR(6)16 " . 
Line 130 adds the f ollowing: 

• CHRS(2) turns on the video. 
• " 10 Z= " , the program line 
number and "Z = ''. 
• The formula you input, OS. 
• ":?Z" , to print the value of Z. 

• CHR$(13), the code for a 
carriage return. This enters 
the new line. 
• The command RUN and 
CHRS(3), which runs the pro­
gram with the new line 10 
added. CHR$(3) Is the end of 

Auto-key. 
One idea I would llke to pass 

F6H 
on Is my use of jump (JP) vec· F611 

tors. If you look at RAM starting 
at 4000H, you will see a series 
of JP instructions. This allows F681 CD7FIA 

F613 23 
F684 SE 

various routine codes to be 
altered or updated. Since a F611 5 21 

F6116 S6 change also changes the entry 
F6117 EB 

point for a given routine, any F68 8 2B 
f689 222SF6 other routine which calls it F68C 2Al E41 
F61F 2272F6 
F612 2Al641 

would have to alter Its call in· 
struction. You need only F61S 227SF6 

P61 8 2166F6 
P61B 221E411

change the jump vector to 
match the new entry point and F61E 21 27F6 

F621 2216411everything goes just fine. F624 C9 
I use this concept a little dlf· 

f62S 11811ferently. My jump vectors start 
In high memory and work down. 
Thus, I can move a routine or F627 3A48 38 

F62A FE88 change it and all I need to do Is 
F62C 281E 

change the jump vector to F62E 3A22411 
F63l B7 maintain compatlbillty with my P632 28 48 
F634 2A2SF6 
F637 23 

many programs that access 
that particular routine. F638 222SF6 

F63B 7E 
P63C PEU 
P63E 2818 
F6 48 2166F6 

Alteretlona end Enhencementa 

As written, Auto-key Is not F643 221£41 
F6 46 AF 
F6 47 C9 

relocatable, but you could 
change that with a much longer F6 48 PEI) 

F6 4A 2H P 
P6 4C 2A7SF6

routine. Enter the source code 
Into your assembler and P64F 221648 

F6S2 2A72F6 
P6S5 22lE48

change the origin statement In 
line 110 to match your memory F6S8 3£80 

F65A C9 size or requirements. The 119 F6SB PEl 2 
F6SD Cl 
P6SE 2A72P6

bytes of code for Auto-key can 
be contained in Basic data P661 221E41 

P66 4 AP 
P665 C9 

statements and POKEd Into 
memory. Program Listing 2 
uses this technique. 

A program called Progdata F666 79 
F667 PEI E (see 80 Microcomputlng, May P669 2816 
P66B PEI P 
F66D 2812

1980, page 126) will make the 
task of defining these data P66P I Ell 

F67l C3HU 
F674 C318H

statements much easier. Also 
you can add the code for Auto­ F677 

41 2Dkey to an exist ing machine· 

code program allowing easier 

loading and using less storage 

space. 


HUI J AUTO-KEY by MI KE GHAN 
11111 ORG IP611R 
11121 ZSTART EQU $ 
H l31 
11141 1THE FOLLOWING BLOC!( I NITIALI ZES DEVICE 
lllS I :THE VIDEO AND KEYBOARD DRIVERS. RETURNS 
11161 ; MACHINE LANGUAGE ROUTINE 
Ill78 US RMAC CALL 8A7FH 
1181 88 INC HL 
88198 
88 288 

LD 
INC 

E , ( HL ) 
HL 

81 2111 
81228 

LD 
EX 

D, (BL) 
DE , HL 

11231 MACHM C DEC HL 
11241 
112SI 
1126 8 
11271 
111 288 
81 291 
18311 
88318 

LD 
LD 
LD 
LD 
LD 
LD 
LO 
LO 

(MACPNT ) ,RL 
HL, (411ER ) 
(VI DOUT+l ) ,RL 
HL, (48168) 
(KEYOUT+l ) , BL 
HL, NOVID 
( 411EH) , HL 
HL,MACRO 

88328 
88 338 

LD 
RET 

( Ul6H), HL 

11348 
H 3SI ltAC PNT DEPW UH 
8136 1 
81371 :THI S I S THE ACTUAL AUTO-KEY 
813811 ; CHARCTERS ( 81, 82 , OR 83 ) 
183911 MACRO LD A, (3 848H) 
114811 CP 8H 
111418 J R .z , l!ACOUT 
1184 21 LO A,( 48 228) 
111438 OR A 
88448 J R Z, KEYOUT 
814SI LD HL , (llACPNT) 
18461 I NC HL 
98 4711 LD (MACPNT ) , HL 

CONTROL BLOCKS FOR BO'n! 

TO BASIC OR A CALLING 


rG ET USR PAP.I.METER 

rPOINTS TO STRING POINTER 

1GET LSB OF STRING ADDRESS 


1GET MSB 
1SWAP BACK I NTO HL 
11\ACBINE LANGUAGE ENTERY POINT 
1SAVE STRING POINTER 
1GET VIDEO DRI VER ADDRESS 
rSAVE IT TO RESTORE 
1GET KEYBOARD DRI VER ADDRESS 
1SAVE I T ALSO 
1NEW VIDEO DRIVER 
1PUT INTO DEVI CE CONTROL BLOCK 
1NEW KEYBOARD DRIVER 
1PUT I NTO DCB 
1RETURN TO CALLER 

;POINTS TO CHARACTER TO PASS 

DRIVER, I T CHECKS FOR VALI D CONTROL 
AND GETS CHARACTERS I N THE STRI NG. 

1TEST POR "UP ARROW " 

rCANCEL AUTO-KEY 
1GET CURSOR CHARACTER 
1IP CURSOR IT NOT ON, 
I EXI T VIA NORMAL KEY DRIVER 
rG!T CHARACTER POI NTER 
1BUMP TO NEXT ONE 
rSAVE I T POR NEXT TIME 
1GET THE CHARACTER 
1TEST POR "VIDEO OFF" 
J GOTO MACONl IP NOT 81 
;VIDEO OPP DRIVER 
1PUT I N DCB 
1R!TIJRN ZERO (NOTHING) 

r END AUTO-KEY? 
1GOTO MACON2 IP NOT 
1RESTORE ORIGINAL KEYBOARD 
I DRIVER TO DCB 
1RESTORE ORIGI NAL VI DEO 
I DRIVER TO DCB 
1RETURN A ' ENTER' 
1ROUTINE NO LONGER LI NKED 
1VIDEO ON? 
1N0 1 RETU RN VALID CHARACTER 
10RIGI NAL VIDEO DRIVER 
1RESTORE DCB 
1RETURN ZERO 

81488 
114911 
H SU 
111511 
11521 
11531 
H SU 
11551 MACON! 
81 561 
H 571 MACOUT 
lllS811 
lllS91 
11688 
81611 
8162 11 
11631 MACON2 
11641 
11658 
11661 
11671 
81681 
11691 

LD 
CP 
JR 
LD 
LD 
XOR 
RET 
CP 
J R 
LD 
LO 
LO 
LD 
LD 
RET 
CP 
RET 
LD 
LD 
XOR 
RET 

A, (HL) 
81H 
NZ ,llACONl 
HL, NOVID 
( 481EH) , HL 
A 

13 
NZ , llACON2 
HL, (ll:EYOUT+l ) 
( Ul6H) , HL 
HL, (VIDOUT+l )
( 481EH ) ,HL 
A,IDH 

12H 
NZ 
HL, (VIDOUT+l ) 
(U l EH) , HL 
A 

911718 1THE FOLLOWING ROUTINE TURNS VI DEO OFF BY SCREEN I NG ALL 
18711 1CHARACTERS 
18721 NOVID LO 
1117 31 CP 
11741 JR 
H7 SI CP 
11761 J R 
11779 LD 
81781 VIDOUT J P 
11791 ll:EYOUT JP 
11811 EN DMAC EQU 
88 811 END 

EXCEPT CURSOR ON ( 
A, C 
l4D 
Z,VIDOUT 
15D 
Z, VIDOUT 
C,IH 
HllH 
18llH 
$ 
U2DH 

14 ) AND CURSOR OFF ( 15 ) . 
1REGISTER C HOLDS CHARACTER 
1CURSOR ON CODE? 
1YES, PASS I T ON 
1CURSOR OPF CODE? 
1YES, PASS IT ON 
1PASS A ZERO (NOTH I NG) 
;REPLACE HHH WITH ORIGI NAL 
I DRIVER ADDRESS AT START 

1CHANGE TO 1Al9H FOR LEVEL I I 

Program Listing 1. Auto-key 
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string code for Auto-key that gram, inputting various expres· gram Listing 2, I will explain the 
returns Enter for the last sions, and then hit Break and target string (DIA$) only. 

command. llst the program. The last ex­ •CHR$(133) ts the Basic in· 

Line 140 executes a USA call pression you enter will be In ternal code for CMD. 
, to enable Auto-key. The com­ line 10. "BREAK IN 140" Is •The CHR$(34)s put quotes 

mand Stop does two things. never displayed because Auto­ around S. So far we have 
First, you can 't enter a program key is initialized with the video CMD"S". 
llne during execution, and se· driver disabled. Disk Basic •CHR$(13) and CHR$(2) add 

cond you need to have the cur­ users will have to reassemble Enter and turn on the video, 
sor on to activate Auto-key. The Auto-key Into higher memory respectively. 
cursor needs to be on because and use the DEF USA1 = &Hxx· • " DI A (A, I, S,)" and CH R$(13) 

Basic is continuously scanning xx statement to define the user execute the directory read 

the keyboard looking for a Break entry point. with file allocation, Invisible 


key or setting INKEYS values. Program Listing 3 contains a files and system files. 

Without checking for the cur­ Disk Basic program that lists •CHR$(01) turns the videooff 


sor, Auto-key would be return· the disk directory, returns to again. 

Ing the first part of your string Disk Basic and resumes execu­ • " BASICA 0 and CHR$(13) 
" 

before Basic found the stop tion. Since the program oper· re-enter Disk Basic with the 
statement. Try running the pro- ates in a similar manner to Pro- program and all variables In· 

11 GOT01811: REii MEMORY SIZE • 32628 

118 CLEARlll:DEFINT A-Z 

111 POKE l6526,ll6:POKE 16527, 127 1 REii AUTO-KEY ENTRY POINT 
121 INPUT"Z• "1QS 
138 QS•CHRS <2> +•11 z· • +Qs+•, n "+cHRS 1 lll +"RUN"..CBR$ 13> 
141 X•USR(VARPTR(Q$)) :STOP 
1111 FOR 18• 32648TO 327671READ Z9:POKEZ8,l9 : NEXT Z8:GOT0111 
1111 DATA 215,127,ll,l5,94,l5,86,235,43,34,l73,l27,42,31,64 
1121 DATA 34,251,127,42,22,64,34,253,l27,33,238,l27,34,31 
1138 DATA 64,33,175,127,34,22,64,291,1,8,58,64,56,254,8,41 
1848 DATA 31 ,58,34,64,183,41,64,42,l73,l27 ,35,34 , l 73,l27,l 26 
1858 DATA 254,l,32,8,33 ,238 , 127,34,31,64,l75,211,254,3,32 
1161 DATA 15,42,253,127,34,22,64,42,251,127,34,31,64,62,13 
1871 DATA 211,254,2,192,42,251,127,34,31,64,175,211,121,254 
1181 DATA 14 , 41,6,254,15 ,41,2,14,l , 195,l,l ,195,l,1 ,I 

Program Listing 2. This Basic program will list mathematics/ formulas during a program's ex· 
ecutlon. 

51 REI( CHR$(133)•°CMD", CBR$( 179)•"CONT0 

111 CLS :CLEAR5111DEFINTA-Z 
111 DIR$-cHR$(133)+cHR$(34)+ 0 S"+cHR$(34)+cBR$(13)+cHR$(2)+ 0 DIR ( 
A,I ,S) 0 +cHR$(13) +cHR$(11) +"BASICR •"+cHR$( 13) +c8R$(179) +c8R$(l) 
121 PRINT0 ACCESSINC DIRECTORY" 
131 DEFUSRl•'8FFF31X•USRl(VARPTR(DIR$)) :STOP:REI! FFF38 IS JUMP V 
ECTOR FOR AUTOlEY 
141 PRINT0 DIRECTORY READ":END 

Program Listing 3. This Disk Basic program lists the directory and resumes programming. 

UNDEFINED 
HUI; 

SYl!BOL 
CONTROL v 6.2 2/23/ 81 

11188 cou"' HlU COl!PRC CALL SETUP 1SET DCB,s. OPTIONAL 
1183 211211 88121 LO HL,KACBUP 1STRING ADDRESS 
UNDEFI NED SYMBOL 
11116 COllH 11131 CALL MACHJIC ;AUTo-KEY ENTRY POINT 
1119 2111EF 11141 LD HL,IEFllH ; SET TOP MEI! 
lllC 224941 11151 LD (41498 ) ,HL ; TO EFll8 
lllF Cl2048 11161 JP 41208 ;DOS 
1112 12 11171 MACBUF DEFB 828 ;VIDEO ON 
1113 56 81181 DEFM 'VERIFY (ON) ' ;VERIFY WRITES 
lllE ID 11191 DEFB IDB ;•ENTER• 
lllF 43 11211 DEF" ' CLOCJt (ON) ' 
1129 ID 11211 DEFB IDH 
112A 42 11221 DEPll 'BASICR ' ;LOAD DISK BASIC 
1131 ID 11231 OEFB IDB 
1131 ID 11241 DEFB IDB ; I or FILES 
1132 36 11251 DEFI! '61111' 1l!EMORY SIZE. OPTIONAL 
1137 ID 11261 DEFB IDB 
1138 52 11271 DEFM 'RUN.WATCH•' 1HOl!E WATCHER 
1142 13 11281 DEFB 1311 :END OF STRING 
11111 11291 END 
11112 TOTAL ERRORS 

Program Listing 4. Automatic Power-up to Disk Basic. 

tact. 
•CHR$(179) Is the Basic in­
ternal code fOJ CONT. 
•CHR$(3) terminates Au1o­
key and returns an Enter. The 
Basic program now resumes 
execution at the 140. 

Program Listing 4 is an exam· 
pie of auto power up to Disk 
Basic. This routine Is part of a 
larger program called Control, 
that contains my upper/lower· 
case driver, joystick driver, 
screen print driver, home Inter­
face controller and Auto-key. 

TASDOS allows one power 
up command via the Auto com­
mand. Auto loads Control on 
power up with the execution ad· 
dress as line 110 (COMPRC). 
From there Auto-key takes 
over. 

Line 110 calls a routine that 
Initializes my OCBs to point to 
various drivers so that when 
Auto-key Is finished these 
pointers will be restored. (Line 
110 Is only necessary If you 
use driver routines of your 

own). 
Next, line 120 loads register 

HL with the string address 
called MACBUF. Line 130 calls 
Auto-key's machine-code entry 
point (MACHMAC In Program 
Listing 1). 

Lines 140-150 perform a very 
neat trick. Memory location 
4049H contains the TASDOS 
top of memory pointer. If you 
alter this pointer, your TAs-80 
thinks it only has memory up to 
that number. Since Diak Basic 
uses the top 64 by1es of 
memory for Initialization, any 
code in the top 64 by1es of high 
memory will be clobbered. By 
changing the top of memory 
pointer to an address lower 
than any of your routines, you 
can avoid this problem. You 
can answer the memory size 
question with Enter and both 
Basic and TASOOS will leave 
this high memory alone. 

Line 160 jumps back to 
TASOOS where It turns on the 
cursor and calls the keyboard 
driver. Auto-key intercepts and 
passes back the string in lines 
170-270. Line 280 terminates 
Auto-key's control. 

With some further effort, you 
can construct more complex 
programs during run time, us· 
ing Auto-key. • 
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NOBODY KNOWS MORE ABOUT 

ADDING MEGABYTES TO YOUR 


TRS-80 MODEL II* THAN 

AMERICAN SMALL BUSINESS 


COMPUTERS 

THE CAMEO COllECTIOI THE CORVUS COllECTIOI 

The C1mtc1 11 Million Chi· The Corvus Disk Drive Sub­
system lclnllr of picture) Isr1Ct1r Dillt Orin Subsysttm 
Anil1ble in 5, 10, ind 21 

(p ictured in toregraundl Is A Million Ch1r1ct1r C1p1citits. 
5 M1g1byt1 Fi11d, 5 M1111· The Corvus System Is The 

Ultim1t1 In The S11ledbyte R1m1nbl1 C1rtridg1· 
'"W inch1sttr, All-Fixed" 

Type Disk Orin. Adnn­ Type Drive. The Corvus Is 
t1gu To This Unit Are E111 Ouign1d Ta Op1rat1 In The 

Hush11t Environments Such1f B1ckup For D1t1 ind Pro· 
As F1etories, Oil Rigs, Etc. 

grim Files end Low Cost. By 81ekup Of Dell Is Accom­
Att1ching AMultiplexor Unit plished Vil Optional MIR­

ROR B1ckup D1vic1 Where­Sev1r1I Model II's C1n 81 
by 01t1 Is Written Onto A 

Att1eh1d Ta The C1mu Disk Standud Video Tape Record· 
Drive . For Further Pricing, 1r. A Great Number of 

Mod1l ll's May 81 AttlchedAv1il1bility. ind Oper1ting 
To The Corvus Via An 

Syat1ms Options, C1ll or Option1I CONSTELLATION 
Write to Americ1n Sm1ll Multipl11or. For Further 

Pric ing, Anil1bility, andBusinus Computers and 11k 
Op1r1ting Systems, Cell Or 

for the CAMEO CONNEC· W rill to American Small 
Business Computers end Ask 
for the CORVUS CONNEC· 
TION . 

THE AMERICAN SMALL BUSINESS COMPUTERS MINI-WINCHESTER SPECIAL 

The MINl·5 (be ing held by Corperatl Pr11icl1nt Rebert W1baw) ls A1111riun Smell Business Computer's Very Own 
Disk Subsystlm. The MINl·5 Offers Appruimatlly 5 Millien Char1ct1rs of lnformltiln Stonge and is 8111d On the 
Famous Supl1 Technology ST-511 Micro Winchesttr Drive. Nn Yiu C111 Own St1t1-0f-Th1-Art Technology At An 
Affordable Price - Only '3511 - Which lnclud11 Drive, C1noll1r Electronics, Power Supply, C1bin1t, C1bll1, Oocu­
m1nt1tion end Op1r1ting System Somme. 

DEALER INQUIRIES INVITED 


AMERICAN SMALL BUSINESS COMPUTERS 

"TM TANDY CORPORATION 



118 SO. MILL ST• PRYOR, OK 74J61 
PHONE (918) 82~-4844 

ALL LISTE D PRICES ARE CASH DISCOUNTED. W E ACCE P T M C , VISA , A ND CO D (REQUIRES CE RT IF IE D C HECK. C ASH IE R ' S CHEC K DR 
CAS H ). F DR C HARGE ORDERS , PLEASE ADD 3 "4 . FDR COD SERVICE , PLEASE ADD 5% . SH IPP ING AN D HANDL ING A RE F REE ON ALL 
ORD ERS . OKLAHOMA RESIDEN TS P LE ASE ADD 4 % SA LES TAX. 

J2K EXPANSION INTERFACES 
SPECIAL O FFERING . 

Due to a ve ry s pecial purchase , American 
Busine ss Com pute rs is ab le to offer a lim ited 
numbe r of Radio Shack' Expansion In ter ­
fa ces a t t he lowest pr ice eve r . 

Amer ica n Business Com puters gua ra ntee s 


Expa ns ion Interfaces to be Brand New ­

w ith or ig ina l docu menta tion a nd in perfec t 

wo rk ing condition . 

NEW PRODUCT FOR THE COLOR COMPUTER .. . "PACKET MAN " BY GREG ZUMWALT 
In th is exci t ing new ad ve nture fo r the Co lo r Computer '. you atte mp t to "ea t " the dot s a n d escape from the t h ree 

li t t le m unc hk in s w ho are always chasing yo u . This game was wr itte n in mach ine code to take f ul l ad va ntage of th e 
co lor compute r 's ca pab ilit ies .. ..... . .Only $25 .00 
MOON LANDE R FO R TH E COLOR COM PUTER B y G reg Zu mw o lt .. .. .. .. .. ... .. ... .. . . .. . . ..... .... ........ . . .On ly $14 .95 

OTHER STUFF & ODDS 
PAPER FOR YOU R P RINTER ~521 

9 1/2 x 11 - Tear -off p e rforations 

a nd you ha ve an 8 1/ 2 x 11 "cut shee t " . 

3200 shee ts of 15 p o u nd pa pe r .... $39 .95 

CONTINUOU S ENVELOPES 

Fa n Fold Envelopes wi th tracto r p e r · 

fo ration s down e ithe r side . Enve lope 

s ize with pe rfs : 4 1/ 2 x 11" 

PR ICE .. . .. . . ... ........... . . . 59 .95 p e r 1000 

P rice inclu des sh ip p ing 

in Continenta l U.S . 

AND ­ ENDS 

*NOTICE* 
BY THE TIME YOU 

READ THIS, WE 
SHOULD HAVE OUR 

DIRT CHEAP 
MINI DISK DRIVES 

AVAILABLE FOR THE 
MOD Ill -

PRICE: Less than 
$599. 95 ~ 523 

DISGUSTING!! 
T hat ' s what w e t h ink 

about th e p rice of 

mos t good "Le tt e r­

Q ua lity• P r in te rs . Our 

S ta rwr iter is Bidirec ­

t io na l a nd o ut "specs " 

t he o the rs - hands 

d ow n -

------=• ... 

IJ I 

_I 

ATTENTION: 

CORVUS OWNERS 

A mer ican Business Compute rs NOW 
offe r s a fu lly compat ible TR SDOS ' 
o pera ting s ys te m . Our Sys tem. called 
COR DO S, ru ns a ll 10 M B . Rev ision B 
Corvus drive s . The P rogra m in t h is 
package co ntains a M as ter P rog ra m 
w h ich will conve rt a use r 's ope ra ti ng 
syste m di sk (Ve rsion 2.0) to an e n ­
ha nced sys te m capable of the fol ­
lowin g : 

- Com ple te ly tra nsparen t use of 
t he C orv us Ha nd Disk Drive 

- Comp lete compa tib ility 
ex is ting p rogra ms 

- All u t ili ties (excep t Form a t a nd 
Backu p , w h ic h shou ld not be 
used ) w ill ope ra te no rma lly . 

Price : $300 .00 with ma nual 

- D EALER INQU IRI ES INVITED ­
CO RDO S Au thor -And y F rederickson 

' TM of Ta nd y Corp ora t ion 
' TM of Corvus Syste ms 

248 • 80 Microcompuling, October 7981 



.,.. 


SMALL BUSINESS 
COMPUTERS • 

118 SO. MK.L ST. • PRYOR, OK 74161 • (918) 82~-4844 
r--~~~~~~~~~~~~~~ 

SUPERPRINTER ~•. 
THE EPSON , --­ ~i 

MX-80 ._ r 
Th is IS lhe new Epson MX-80 dol malrix prinler. II does jual aboul everylhing you cou ld 

ask a prinler 10 do-quickly. qulelly, reliably . In lac1. tor OEM lnalallallona, Iha M X-80 may 
be l he songle besl, all-around pronler you can buy. Bui Ihat · s nol the beal reason lo buy 11. 

Tne M X-80 pronls bodorecloon•lly al 80 CPS in a user-defined choice of '0. 80. 66 or 132 
columns. And ol 1ha1 · s no1 lasl enough, ols logical seeki ng tuncloon m inimizes pron1 head 

1rave l 11me . The MX-80 pronls 96 ASCII . 6' graphte and elg hl 1n1ernallonal characl ors wolh a 
tack-1harp 9 x 9 ma1r1x. For a long time. Epson printers are known for reliability and the 
M X ·80 •S no excep11on But ana1 •s not the best reason lo buy it . e ither . 

The print head has a hie eapectancy ot up to 100 x 106characters, and when it wears out , 
1us1 lhrow 11away A new one cosis less lhan $30 and lhe only 1001 you need lo change i i is 
a l!acned lo lhe end of your arm . The M X-80 os compacl , weighs only 12 lbs., and Iha whole 
un11. including the two stepper motors controlling carriage and paper feed ing functions. is 
precisely conlrolled by an onlerna l m.croprocessor. Bui even lhal isn ' I why you should 
specoly 1he MX-80. 

The best reason 11 tru s because Epson 
makes more printers than anyone else 1n 

afford 10 sell each one 
IF YOU llUY AN M X-80 A NO DON ' T 
CHECK OUR PRICE - YOU PAID TOO 
MUCH ! 

AW•••WHAT THE HECK 
RAM Memor s for the TRS-80 

II os lhe pohcy o t A merocan 

Business Compulers 10 ofter 
merchandise at lhe klwetl 

proce pos11ble. Several 
mon1hs back, we began sell· 
Ing RAM M emory Ch ips for 

Iha TRS·80 for "5.00 
per set. Someone e lse sold 

ch ops for " ' 00 We sold 
l hem for $38.00. They sold 
1nem for $37.95. So we aay 
"AW .WHAT THE HECK!" 

olher g uys 

Sl 9'' 
PER 16K SET 

These chops are brand new 
" '116 ' s " . These 200 nano­
second chops are f u lly 
compalib la w ol h all TRS-80 
producls. lns1rucllons for 
l nser11on are included ; how· 
ever , lhe d ip shunls required 
for converiong a 'K Model I 
10 a 16K Model I are nol 
i ncluded al 1nos low PflCe. 

OKIDATA MICROLINE 80 
PRINTER - SJ9900 

The M 1crohne i s bu ilt on a ruggeCI cast alumtw 
num b~se to withstand lhe rigors of continucus 
busi ness use. It is d riven by two motors and 
will run all day w 1l h no duty cycle limilahons. 
M 1crollne prm1ers use a dense 9 x. 7 dot pattern 
10 produce crisp. c lean copies. first copy to last. 
The seven pins 1n :he head are "'fired "' using 
energy slored 1n tension mem bers. This tech· 
nology perm11s tne use ol short . low maa.s p ins 
made w olh an exlr~mel y nard alloy. The head 
p roduces less heal . !hereby exlendong lls life. 

* CHECK IT OUT! * 
EPSON MX-80FT 

That ' s right - M X -80FT. 

The FT on the end means Fric t ion 

a nd Tracto r . The Fan ta stic M X -80 

P r in ter is now available in a version 

wh ich will a ccept let terhead -type 

paper AN D tractor -type pa per . Call 

or wr ite for our (as a lways) un · 

believable low price . 

Also auailable MX·70 and MX-100 

* RETROFIT YOUR* 
MX-80 TO AN MX-80FT 
A DD A PLATEN TO YO UR MX-80 

TO ALLOW USE OF 

HE ADS OR ROLL PAPE R . 

DIRT CHEAP .••$27~ "TRS·IO MODEL I VERSION 
Complete w ith Power Supply 6 Ceblnet 

Bu t Highly Reliab le . Yes . our M ini Disk Drives ha ve an e stima ted 

8000 Power-On -H ours Mean Time Between Failu re (That 's 8 

Hours A Day, 5 Days A Week , fo r 3 .85 YEARS) . Our drives a lso 

feature a lead screw head posit ione r · not a cheap band -type 

posilione r. If you purchase a Min i Disk D rive with a b and -type 

posl t ione r . you a re b u ying an INF ERIOR PRODUCT ! If you have 

an y doubts about our dr ives . o ur ONE YEA R W arranty should 

conv ince you that we know th is un it is the best d r ive a t the best 

pr ice on the A merican market . Th is is one example where you can 
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TRS-80® MODEL II 
:i..o w A'/ AllAOll'FINALLY! 

• 

A Tape-Bated 

EDITOR-ASSEMBLER 
For The Model 111 

CONCI ' ATOR is used 111 coniunc1ion 
wil h Radio Shack's Edi Ior/ Assemble r 
1.2 ·· ii provides compalibihl) wil h 1he 
Model II I. and also provide~ nu merous 
enhanccmenl s. Mosl imporlan1 is 1he 
abili1y lo dump assembled programs 11110 
memory for lesling. a nd being able lo r,._ 
lurn 10 CONCINNATOR wi1hou1 many 
saves and loads. W ill ver ify sourc,. 
dumps: supports 1500 baud: displays 
number of by1es lefl in buffer . and per· 
rnils display and modificalion of memory 
localion con1en1 . And more! You've 
been wail ing. and now i1's he re: Conci· 
nnalor. a soph is1ica1c:d edi1or/ assembler 
for l he Model 111. W111 also enhance 1.2 
for 1he Model I TR -801 $19.% on lape. 

Ask About Other 

MODEL Ill SOFTWARE 


Tu ( trdt"r Conrinnalo,.: 
...,...nJ I IQ Q5 w11h l :l to 1·m H 

t.i.a"'·~"'~ ~\ po..1~ 1u T .\ :"-. 
add r,....~ lot"lo" !"-~1(\ I or 
Ill SI"",(.) • 1H b .. add~I for 
I .CU>. I', artdn:f tu 1 f,,.,~,. v. 
,f,., .. l 1tt11.11 .. al 1ot11 0 1t1r1 

\l~lrl Il l "l1l1•arr 1 um·nrh 
.. \ ~1lablf"' 

TAS, 1806Ada.t..n~inK. MI 48910 
l'h. (5 17) 487-:1358 or 485-0:J44 

...-138 

BASIC CROSS REFERENCE 

• llND WHtRt NAMtS ARt USlD FASI' • SAVI HOURS' +POSTAGE & 
• CAN YOU Dlll If IHAI LINI I flND our• e PARALll lJSt RI Ai PRlNTI RS $59.99 HANDLING 
e DO YOU HAVL DI AD CODING' e SI Vl RAL O PTIO'IS 
• WANI A NICL PROCRAM LISTING WITM e !>6 LPI VAIUA!!U DOCUMl NT A I IO N O NLY t!O00 

DAIL & TIMl IN HFAOING UNI WIDTH & PACl Of PIH DlDUt fl llll O N PURCHASE 

• YOUOON"I HAVL 1081APROCRAMMIR1 0USl IP DISK SORT 

• MlNU ORIVIN • lASYI OUSl • lASYIO INSIRf l'l lO +POSTAGE & 
• RANDOMflll S • FASfl IOB SIRI AM IOR HANDLING$69.99 
• CHAINS TO SYSTEM • SPLCS SAVLD NON·SIOP RUNNl'-l.1 

OR BASIC PROCRAMS O N DISK DO(U'" IAllO-. o -.n ~ 1000 

BASIC COMPILER--------:Dl DV<. l I 0-=-~ Bl-::1~'I P\J~ RC:-::ltAC::--1-------1 
• WRlfll BY MICROSOF1 

• 1Rsoos•1BASIC CQMPA TIBll ' • tASY IOUSt +POSTAGE & 

• FASTIR HtAN BASIC BY UP 10 • AUCMFNll 0 Wint OUR HANDLING$350.00 
JO TIMI S DOCUMI NI A !ION 


1Rs-ao*' & 1RSDOS* AR( REGISllRlD GOOD-LYDDON DATA SYSTEMS ..-218 


1 RADlMARKS Of I ANDY CORP 5411 RIVERSIDE OR., CHINO. CA. 11710 MASTER CHARGE or VISA ..:cepted. 


Model 411-808 For Modtl 1 Optrltlon

• 

Modtl 411-BOC For Modtl 3 Op1r1tlon 

IEEE-488 TO TRS-80* INTERFACE 
Everything nHded to 1dd powerful 
BASIC GPIB-488 controller cap1blllty to 
TRS-80 Model 1 or 3, Lavel 2 or DOS with 
1 minimum of 16K. 

488-808 or 488-SOC $325 . 
+shipping. insurance & 1u 

WHEN ORDERING SPECIFY DISK OR TAPE 

SCIENTIFIC ENGINEERING LABORATORIES.,.. 291 

11 Neil Drive • Old Bethpage. NY 11804 
Telephone: (516) 694-3205 

·Trademark ol Tand y Corp. 

There Is no alli11aric.1 between Scienlillc Engineering 

L1bor1tories 1nd Tlndy Corp. or Radio S111ck. 


WE HAVE A PROBLEM 

WITH OUR SOFTWARE 


The problem is that it is underpriced! Potential buyers don't believe the 
accounting software has much capability at $450, so they buy software with less 
capability at $1000. 

What do the ones who buy it say? 
" I have become more and more convinced ... it 
is one of the best bargains available .. . " 

80 REVIEW, 80 MICROCOMPUTING, June 81 . 

"The single data diskette with common files is 
really convenient ..." 
Randy Bemis . Bemis Construction, San Diego. 

"I recommend MICROED software for my com­

puter customers." Sandor Zoboki, President, 

ZOBEX Computer Systems. 

THE BUSINESS SOFTWARE NOW AVAILABLE 

GENERAL ACCOUNTING PACKAGE $450.00 

G/L, AIR, NP 
INVENTORY I $250.00 

PAYROLL $250.00 
System requwemenrs: CPIM. 64K memoty. two disk e1n.-es. 132 COiumn 
prinler 

TRS·BO, Model II SOFTWARE NOW AVAILABLE 
1.4 CP/M Special $90.00 

Single or double density auto-select 

SMARTERM $50.00 
Versatile terminal program. requires CP/M 

CPIM. T.M ol 0tgt1al Research. TRS.ao. T.M ol Tandy Corp 

We are dedicated to selling quality business software at reasonable prices. 

Dealers. we have a deal for you. MIcROED 
Write or Call 

39iO BANDIN\ STREET. SAN DIEGO. CALIFORNIA 92103 • (714) 299-1125 
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TECHNIQUE 

When your program crashes you can still save what's in memory. 

Debug With GOTO 


Roger L. Pape 
7545 Marble Drive 
Liverpool, NY 13088 

You've just spent hours entering data in­
to a program and then it " bombs out." 

Is there a way to continue without losing all 
your data? How about making changes in 
the source statements of the program and 
continuing without losing the data? Or 
would you like to run one program and have 
it load another program which uses values 
from the first? 

Problem and lta Solution 

Preserving a lot of data already in memo­
ry became a real problem for me one even· 
ing. After several hours entering a large 
number of long character strings, I was con­
fronted with an OM Error message as the 
program terminated. Typing RUN would 
wipe all the data out! I observed that the 
point after the run command performs its 
initialization is equivalent to the GOTO 
statement processing. One can type GOTO 
nn (where nn Is any existing line number) 
and reenter the program at the statement 
without losing the variables already stored 
In memory. A simple GOTO the cassette 
output section of the program and my data 
was saved. Reading the Level II manual 
later, under the description of the GOTO 

statement (section 4) was the solution I had 
discovered. 

A GOTO In the command mode is a 
perfectly valid way of starting or reentering 
a program. Any variables created in the 
previous execution or those defined by 
assignment (Let) statements in the com­
mand mode before starting are preserved. 
The GOTO can be directed to any valid line 
number in the program with several restric­
tions. First, the Clear statement will clear 
the variable storage area (actually only re­
setting the storage pointers to the begin· 
ning of the storage area). If the Clear state­
ment is executed when the program is re-en· 
tered, previously generated values are lost. 
Secondly, a variable cannot be redimen­
sioned. Once an array has been created and 
stored, do not reenter at or before a Dimen· 
sion statement containing that variable 
name. 

DebugglnQ with GOTO 

GOTO can be used very effectively when 
debugging programs. Consider the follow­
ing situation where a statement such as: 

200A=XN 

is somewhere In the middle of a program 
and the value of Y is undefined (or zero for 
any other reason). The program will stop at 
this point with a /0 (division by zero) mes­
sage. To correct this problem, one can enter 
an appropriate value for Y and continue by 
typing: 

y . __ 

GOT0200 
(both In l he command mode) 

and check the rest of the program. Fre­
quently this can eliminate the need to 

reenter a long series of input that would 
otherwise be required to run the program 
from scratch. 

Level I vc. Level II 

After a program is stopped, the values of 
the variables used during execution remain 
in memory. Likewise, any variables defined 
in the command mode will modify the 
values previously stored or will be added to 
the storage area if the variable had not been 
encountered earlier. The only reason the 
variables cannot be accessed when the run 
command Is reissued in a Level II system is 
because the pointers which define the 
storage areas are reset. 

The Level I system software does not 
reset the variable storage pointers when the 
Run command is processed. Therefore, pre­
set the value of any variable before the run 
command is typed and the values will be 
used in the program. But the Level II soft· 
ware resets the variable storage pointers 
when the run command is processed. So 
any predefined variables will be lost when a 
Run is issued. The preset variables in a 
Level II system, type the variable assign· 
ments statement In the command mode (as 
in Level I), but then type GOTO nn (where nn 
is a statement number at the beginning of 
the program) in order to start execution. 
Avoid any Clear statement In the program. If 
added string space is required, type the ap­
propriate Clear statement before presetting 
the variables. (The amount of string space 
reserved by a Clear statement is remem· 
bered from one program to the next. It only 
changes when another Clear statement is 
executed or the memory size is set. After 
running a program which uses large 
amounts of string space, it's a good idea to 
type Clear to free some of the memory.) 

Unfortunately, continuing execution is 
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RESERVED AREA 

~------------

I/O BUFFER SPACE 

BASIC PROGRAM 
SOURCE STATEMENTS 

SIMPLE VARIABLES 

ARRAY VARIABLES 

FREE SPACE 

STRING STORAGE 

PROTECTED AREA 

·' "Once you are able to chain, you are free to edit a 

program and restart it without losing variables." 

not as simple If the source program Is 
changed. Whenever another program is 
loaded or when statements are Inserted, 
deleted, or edited In a program that Is 
already In memory, the variable storage 
pointers are reset. You could Include a 
cassette load statement at the end of one 
program to load a second program, but vari· 
ables from the first program are not acces· 
slble In the second program (unless written 
to some storage medium). Likewise, if any 
changes are made to the program state­
ments, you cannot normally continue exe­
cution at some Intermediate point (as In the 
division by zero example). 

With a few software changes you can 
preserve variables In memory for use later. 
Since the procedures required to save the 
variables while editing the source state· 
ments are essentially the same as those 
needed to transfer values from one program 
to another when chaining, It Is relatively ef· 
flcient to provide both capabilities in the 
same pitch. Let's first review the memory 
allocation In a Level II system. 

Memory M1p 

The way variables are stored In a Level II 
TRS-SO is illustrated in Fig. 1. This memory 
map shows the relative positions of the vari· 
ous storage areas in the user's memory as a 
program Is loaded and executed. The values 
In parentheses on the left of the map are the 
locations (in hexadecimal) of the word pairs 
used to store the 16-bit addresses of the 
current starting point for each of the speci· 
fled areas. The first location contains the 
lower byte of the pointer, while the next 
location contains the upper byte. 

Variables are stored Immediately after 
the Basic source statements. This area Is 
subdivided into two sections. The first con­
tains simple non-dimensional variables, 
while the second contains all the arrays 
(dimensioned variables). The pointer stored 
at locations 40F9/AH is the start address 
for the simple variables. The pointer stored 
at locations 40FB/CH Is the start address 
for the array variables. Finally, the pointer 
stored at 40FO/EH Is the start of the free 
space. The first of these three pointers Is 
set after the program source statements 
have been entered and remain the same 
while the program Is running. But the latter 
two pointers will change value during pro­
gram execution as new variable names are 
encountered and their values are stored. 

The Basic Interpreter stores the variables 
sequentially In the order that they are en· 
countered as a program Is run. What gets 
stored Is a combination of the variable type, 
name and value. 

Each simple variable consists of a vari· 
able type flag (which Is equivalent to the 
number of bytes needed to store the value), 
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two ASCII characters representing the vari· 
able name (the second character of the 
name, If it is used, or else a null is stored 
first), and the current value of the variable. 

Array storage also Includes overall 
length and dimension Information. The 
name Is followed by a two-byte value repre­
senting the remaining bytes for the array, 
then one byte for the number of dimensions 
and two bytes for each dimension to store 
Its size (the last dimension Is stored first). 
As a variable name in a program statement 
is interpreted, the storage area Is scanned 
from the beginning to see whether this 
name and corresponding type are already 
stored In the list. If not, the variable Is added 
at the end of the appropriate area. Array 
storage space Is created when a dimension 
statement Is Interpreted. That Is, the variable 
name is entered in the list and the neces· 
sary space reserved with the contents In· 
ltiallzed to zero. If a new array name is en­
countered In any other statement (without 
previously being dimensioned), It Is auto­
matically dimensioned with an upper limit 
of 10. 

Because simple variables and arrays are 
stored In separate areas, one can use an 
Identical name for both. In addition, If the 
explicit type flags are used with the name, 

(40A4/5)­

(40F9/A)­

(40FB/C)­

(40FD/E)­

(40AO/I }--+ 

(40Bl/2)­

Fig. 1 

separate variables are created since both 
the name and type must match. That Is, 
X"lo, X#, X! , and X$ are all distinct variables. 
Therefore, It is possible to have a number of 
different variables with the same one or 
two-character name. The Basic Interpreter 
keeps them straight because It can deter­
mine whether the variable is dimensioned 
from the use of subscripts and also deter­
mine the variable type, based on the default 
type corresponding to the first letter or from 
an explicit type flag. All these conditions 
must match an entry in memory or else it Is 
assumed to be a new variable and a new en­
try is created. 

Scanning the variable llst can Involve 
considerable processing time. Variables 
are not stored in any prescribed order. In· 
tegers, single and doubl•precision floating 
point values, and st ring variable param­
eters are intermixed. So the search for a 
variable Involves beginning at the start of 
the storage area and examining each vari· 
able name and type until a match is ob­
tained or the end of the area Is reached. In 
the case of simple variables, the variable 
type flag conveniently provides the number 
of bytes to skip over for the start of the next 
variable. 

In the case of arrays, Its length, stored 

----4000H 

---TOP OF 
MEMORY 



"With a few software changes you can 
preserve variables in memory for use later." 

Immediately after the name, functions the 
same way. To save time during the scan· 
nlng process, this value Is computed once 
when the array storage space Is first 
created. The number of bytes that follow Is 
given by the byte length for the variable type 
times the product of the dimension, plus 
the number of bytes needed to store the 
dimension Information. Then, when arrays 
are scanned and the variable name or type 
does not match, this value Is read and quick· 
ly locates the start of the next array. Since 
the storage area must be scanned each time 
a variable Is used, a tlm&-savlng tip is to 
declare the most frequently used variables 
early In the program so they are stored near 
the beginning of the list. Potentially, this 
could save considerable execution time In 
lengthy programs with large amounts of 
repetitive calculations. 

Because the variable storage area 
Immediately follows the program stat• 
ments, Increasing the program length, 
either by editing or loading a new program, 
wlll overwrite the old variable storage area. 
Any time a program Is loaded or an existing 
program Is edited, as well as when the Run 
command Is Issued, the pointers which d• 
fine the extent of the variable storage sec­
tions are all lnltlallzed to the location after 
the end of the program code. This Is Inter· 
preted as an empty storage space. 

One other point that wlll effect your pro­
gram Is the way string variables are stored. 
The string Information stored In a variable 
storage block consists of the type flag (3), 
the number of characters In each string and 
the start address for the actual string. This 
Information Is Intermixed with the other 
variable types In one of the two variable 
storage areas, depending on whether it is a 
sing le string or an array of strings. If a string 

(I ) MOVE VARIABLES TO 
PROTECTED AREA 

(al STRINGS OLD 
r PROGRAM 

(~{ VARIABLE 
STORAGE AREA 

--- ------ --
'--

RELOCATED 
VARIABLES 

STRING 
STORAGE AREA 

variable Is entered via an Input statement or 
Is generated by a string function or by the 
concatenation of several strings, the actual 
string of ASCII characters Is stored In an 
area of upper memory reserved for strings. 
But If the complete string is defined In an 
assignment statement of the program, 
such as: 

500 AS • "THIS IS A STRING" 

or In a data statement, the string Is left In 
the program area. This approach conserves 
storage space, but results In strings being 
scattered throughout memory. If strings 
stored In one program are to be used by 
another chained program, it is necessary to 
extract strings from the program area and 
save them in the string storage space. 

The Chain Command 

So, these are the required steps for chain· 
Ing In Level II: 
•Store all variables, Including embedded 
strings, In the upper part of memory and 
protect them. 
•Load the new program. 
•Move the saved variables back down Im· 
mediately foll.owing the program 
statements. 
•Start the new program without resetting 
the variable storage pointers. 

The first three steps In this process are ii· 
lustrated In Fig. 2. Relocating the strings 
that are embedded In the program stat• 
ments can be handled quite easily with an 
existing system routine In ROM. As these 
strings are moved, it may be necessary to 
expand the string storage area, so the 
string relocation should be performed 
before the variable block Is moved. 

Once you are able to chain, you are free 

(2 ) LOAD NEW PROGRAM 

-
NEW 
PROGRAM 

-PROTECT-,_________ _ _ 

to edit a program and restart It without los· 
Ing variables. Before making any changes 
to the program statements, perform step 1 
above. The editing or statement additions/ 
deletions would be made (in place of step 2) 

using the normal system commands. After 
all changes have been entered, steps 3 and 
4 are performed to repack the variables at 
the end of the corrected program and re­
start the program at the desired point. 

Summary 

Chaining Is useful in a variety of situa· 
tions. For example, you may have a pro­
gram requiring the results of a previously 
run program. Rather than modify an exist· 
ing program, It may be more convenient to 
write a separate program called by a Chain 
command to preserve the results of the first 
program. Breaking a large program Into sev­
eral smaller routines (which are chained) is 
almost equivalent to having more memory. 

Another memory saving appllcat lon in· 
volves programs with extensive Internal 
data storage. Once data statements are 
read, they are essentially wasted space. An 
alternate approach Is to have a separate 
preliminary program consisting of read and 
data statements to preset the variables and 
then chain the main program. 

The proposed chaining software also lets 
you resume your program after editing with 
little memory loss. 

The concluding portion of th is artic le will 
describe the actual Chain command for 
Level II, Including the complete assembly 
code. It Is completely relocatable and auto­
matica lly Installs Itself Immediately below 
any other patches previously loaded, such 
as key debounce, lowercase, or whatever 
other fixes you may already have In your 
system.• 

(3) RESTORE VARIABLES 

,,.---+ 
NORMAL 
VARIABLE STORAGE 

c --------­

Fig. 2 
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REVIEW 

At home on the Mod I and III. 

DOSPLUS 3.3 


DOS PLUS 3.3 
Mlcrosy1tem1 Software, Inc. 
Hollywood, FL 
$99.95 

James LaSalle 
M.R. 2 Bock Lane 
Baden, PA 15005 

At th is writing there is only one serious 
double-density DOS available: DOS· 

PLUS 3.3. It not only reads single density 
TRSDOS, LOOS and N EWDOS/80 diskettes, 
but reads standard Model Ill TRSDOS disk· 
ettes; and the Model 111 DOS PLUS reads and 
writes diskettes that are compatible with 
the Model I. 

However, specialized disk 1/0 files and 
hardware-dependent features cannot be 
shuttled between the machines. The little 
gem that lets the Model I read Model Ill 
TRSDOS diskettes is the Convert/CMD utll· 
ity. Convert :1 :0 makes the required adjust· 
ments to allow access to Model Ill disk· 
ettes. 

DOSPLUS 3.3 allows mixing of various 
track drives. The Format/CMD utility for· 
mats d isks for the desired track count and 
storage mode (double or single density). 
Once this is done, DOSPLUS 3.3 takes care 
of all housekeeping. LDOSNTOS handles 
the different track drive problem In the same 
manner. If specifying the track on each for· 
mat Is disturbing to you, Config will allow 
you to preselect the track count and step­
ping rate, operate with a clock speed modi· 
fication installed, configure a drive as dou­
ble sided, (you can only configure the sys­
tem drive to a certain track count) and if 
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your printer can handle them, send unal· 
tered graphics codes to the printer. 

Transfer Your Library 

You may want to transfer your program 
library from single to double-density for· 
mat. Unlike Percom's DBLDOS that re­
quires you to manually copy all filespecs, 
DOSPLUS does this with the Transfer/CMD 
utility. DOSPLUS reacts to the disk format 
(double or single density) and transfers files 
from disk to disk In the appropriate mode. 

First format the destination disk In dou· 
ble density and execute Transfer :s :d (:s 
equals source drive, :d equals destination 
drive). DOSPLUS moves all visible files with 
no user intervention. 

Directory 

LIB gives you a look at a respectable 
library of DOS commands. Many of the fa· 
mlllar ones have been extended. DIR typl· 
fies the library enhancements. With most 
DOSes (LOOS excepted) the directory lists 
only the visible files on a d isk; however, with 
DOSPLUS 3.3 the Information Is much more 
thorough. 

The first line of the directory lists the 
drive number, disk name and date, version 
of DOSPLUS and density mode. The files 
are then described with various param­
eters. The A TIRB column first tells If the file 
is visible, Invisible or deleted. The asterisks 
denote a user file. An S In the second AT· 
TAB column would denote a system file. 
Next a U, A or B tells If the update, access or 
both passwords are set. The last ATIRB 
column tells the protection level set. 

The directory also Indicates the number 
of records on file, number of sectors, 
number of granules used, and if the file Is 
written on consecutive tracks. The last di­
rectory line tells how much storage space 
remains on the disk. 

A double-density disk filled with small 
utility programs easily fills several video 
screens in this format. This Is not lncon· 

ven ient because the system pauses after 
the video is full and waits for user instruc· 
l ions to proceed. 

Other Command• 

Free has been altered to graphically dis· 
play the tracks current ly being used on a 
specif ied d isk Instead of the amount of free 
storage left. This Is a quick way to see how 
many tracks on a disk have been formatted 
where the directory Is located and which 
tracks have been locked out. 

Date can be set at power-up and Is the de­
fault value tor backups and format tune· 
lions. DOSPLUS retains the date unless the 
system Is rebooted. Copy has been stream­
lined to copy filename:s :d. This copies a file 
from drive :s to drive :d. Single-drive users 
are not forgotten. A special utility, Copy1/ 
CMD, allows single-drive copying of all file 
types. Create preallocates disk space for a 
specified file. Debug can now be entered 
with a shift Break. Device displays current 
1/0 devices and their vector addresses. 

DOSPLUS 3.3 for TRS-80 Model I current­
ly supports only three devices: keyboard, 
video monitor and printer. The RS232 Is not 
defined at this time. Not Implemented in 
this version of DOSPLUS are Link (I really 
miss this one), Set, Reset and the abil ity to 
route to a disk file. 

Bulld-Do Command• 

Chaining Is available with the Build-Do 
commands. Build allows the user to create 
a sequential set of tasks for DOSPLUS to 
perform. A Do file may be created with Build 
to get a directory, display the Free map, 
load a printer driver, set Basic memory size, 
and jump to Basic. Build Is completely self­
prompting. A Pause command may be in· 
serted In the Build file to allow for user Inter­
vention. Pause does not allow for user entry 
of commands. 

Do checks high memory (4049H-404AH) 
and reserves about 300 bytes at the top of 
memory for Itself and a small buffer. After 



"There is only 
one serious double-density DOS 

available: DOSPLUS 3.3." 
Do executes, this memory space is returned maximum storage space per disk. 
to the system. CLRFILE zeroes a file but does not reallo­

A problem arises when a high memory cate its storage area. This could be useful 
program (printer driver, machine code sort, when using a disk for temporary files. CLR· 
etc.) occupies the same memory area that FILE has the same overall effect as the Ii· 
Do usurps. Trying to Build a file that first brary command Create. 
loads the GSF (Racet computes) sort mod· Copy1 Is a necessity for single-drive 
ule Into high memory Is disastrous. When users. It permits single-drive disks to transfer 
Do loads GSF, it obliterates its buffer and all types of files. Both LOOS and NEWDOSI 
all Build Instructions are lost. 80 have this feature, but it is closely t ied to 

The Forms command controls printer the system. Copy1 will probably be little 
page length, the number of printed lines per used by multiple-drive users. 

TOTAL 

DISKETTE 


BACKUP

• 

- [EJ ­
DO NOT TAK E UNNECESSARY RISKS 


WITH YOUR SOFTWARE. 


If your d11ken e sohwue library •S not com­
pletely backed up, or , 1t you are watt1ng d11k ­
e t1et by "'-kin g backup cop1et of a ll your 
d iskettes, your problem 11 solved! Using 
OUMPLOAO, the 1ot1I contents o f your d11k­
ettet c.n be smfely dumped 10 tape. The hi· 
speed 1ape OPtton ell~s s ix 35 or 40 track 
dlslte ttn to fit on one C60 caseue. 

TRS-80 Model 1 16 K · 48K 
T R SOOS o r NEWOOS80 Compattble 
May be used 10 bock·uP TRSDOS. VTOS 
4.0, NEWDOS. MICROOOS. or da1a 
d1sk.1. (S1nglt Density I 

- $16.95 on Cas.sette - $1 9.95 on Ot.skeue 
Plus $1 .00 handlong (lnd"'na Ros add 4" 1..1 
TOLL FREE 24 HR. OROERING SE R VICE 

H I00-5 2!>-9391 (hi . 5091 lhcep1 Colo. I 
1-800-332-9259 (hi 5091 !Colo. R.,odents l 

or Ma•I Chttl( or Money Ounr To ,._.. 
COMPLETE COMPUTER SERVICES t...=..l 
8 188 HEATHER DRIVE • 
NEWBURG H. INOIANA 4 7630 .... • 96 

page, the number of characters per line, and Crunch is little changed from DOSPLUS DDDDDDDODDODOO 
can output to a serial printer. It can also 3.1. It is a 11t111ty to eliminate Remarks and 0 ACCOUNTS RECEIVABLE D 
generate an automat ic line feed on carriage extra spaces In Basic programs. D I. SALES ANALYSIS 0
return and perform a top-of-form. DiskZap has been amended to read sin· 0 · 1300 Customers DA hard (printer generated) top-of-form is gle or double-density disks. Its capabi lities 0 · 1300 Sales/Payments Dnot Implemented on my Okidata Microllne are similar to Apparat's SuperZap. In Its cur· 
80 printer. Having to Include paging mod­ rent form it does not generate hash codes 0 • 99 Departments 0 
ules in my programs has been a minor in· or passwords. Conspicuous by its absence 0 · Alphabetical Listings 0 
convenience in the past, but DOSPLUS 3.3 Is SuperZap's DFS function. This permits D · Selective Late Charges D 
eliminates the need for extra page format· 	 examining or modifying by file name rather 0 · 30-60-90 Day Aging 0ting code. On power-up the Forms param­ than by sector. Micro-Systems Software 
eters are set to standard values. To view the chose to provide th is ability In a stand-alone 0 · Mailing Labels D 
current status of the Forms driver type: machine language DiskDump program. 0 · Sales Analysis by Dept. O 
Forms (enter). This also eliminates the need Paging is slightly Improved over SuperZap. 0 · Rapid Entry &Operation 0 
for any high memory printer routines. Since Taken together these utilities should keep 0 REQUIRES 48K MOO Ill 0 
Forms is a library function these LPRINT/ 	 most disk zappers happy. Documentation is 0 2 DRIVES 0LUST parameters are available for sll print· adequate for both utilities. 

er output-even Basic listings! Purge allows you to rid a large number of 0 $150.00 ,,. 405 0 


JERRY MEDLIN & ASSOCIATESThe only minor Irritant is that the TRS-80 files. Purge :0 (I) presents the user with a 
Model I LPRINT line counter (found at 16425 menu of visible and invisible files to be DD 31 o souTH JEFnRsoN sT. D
decimal) Is decremented with each printer marked for delet ion. Passwords are trans· NAPA. CALIFORNIA 94559 0 
code. In the Okidata Mlcroline 80 printer ex· parent to Purge so all files may be killed. 0 r1011 255-4475 D 
panded print is available by typing LPRINT With a handy program of this type it is easy DDOOOODDOODOOO 
CHRS(31); a return to normal print is LPRINT to become over-zealous and k ill the wrong 
CHR$(30). The Model I and the Forms driver file. The Restore utility, fortunately, resur· 
count each of these codes as a line printed rects the kill file as long as It has not been 
and Increment the LPRINT line counter. This overwritten by another program or CLRFILE 
could lead to a problem with printed output has not been used on It. 
creeping down the page. Map shows what tracks and sectors each 

When I do not want Forms control I dis­ file occupies. The value of this utility soc
able It by typing: Forms (L =66, P=66). This becomes evident when two disk systems of 
sets the page length and number of lines different track counts are used. 
printed per page equal to 66. If I want a Basic TRS-80*Spoolerprogram listing to accurately paged, I in· 
ltlallze the LPRINT counter by typing: Micro-Systems also provide an adequate Cassette 
LPRINT CHRS(12). spooler with DOSPLUS 3.3. The spooler Duplication

PROT has been expanded to allow the uses an operator-defined memory buffer 
changing of a disk's name as well as the and an optional disk file for printer output. 1000 Qty. Minimum
usual password manipulations. 	 Spool ing becomes a semi-background task 

allowing the host program disk 110 . This Is 
Utlllty Functions 	 Guaranteed to Loadaccomplished by halting printer operation 

There are about a dozen programs listed while the disk drives are being accessed. If 
In the utilities section of the DOSPLUS 3.3 the operator was too conservative in the MICROSETIE CO. manual-all of them extend the versatility 	 allocation of spooling memory space, the 
of the system. By being discrete about spooler will temporarily seize CPU control 475 Ellis St., Mt. View, CA 
which utility functions become programs, until the spooler buffer is cleared of its 94043 V'422 (415) 962-0220 
relatively small system disks can be cre­ backlog. Other than this, the operator is "Trademark of Tandy Corp 

ated. Th is provides the single-disk user with barely aware that the spooler Is active. You 1111111••••••••••••••1 
.,.,. See Lis t ol Advt1rt1sers on page 386 	 BO Mlcrocomputing, October 1981 • 253 
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LllCOS 
CASSFTTE OPERATING SYSTI!:M 

l'OR "5 MOOl:L I LEVEL II USERS .. . ... . . . . . . . . . . . . . . 

THE LOWEST ALTERNATIVE TO DISK 

l'EATURES: 

• UP TO 9 T IMES FASTER THRUPUT 

• LOGICAL RECORD PROCESSING 

• 	 NEW UICOS STATEMENTS 


OPEN · CLOSE • EOI' • DEl'M 


• 	 INCREASED TAPE CAPACITY 


UP TO 700.000 BYTES/ 90 MIN 


• OPTIONAL 2000 BAUD TAPE ROUTINES 

LllCOS $34.95 COS·2000 BAUD $44.95 

ADD 2 .00 S6H DOCUMENTATION $8 .95 

19041 478-0795 

CANTY • ASSOCIATES 
8909 BEWNGTON. PENSACOLA FL 32504 

TBs.ao SOFTW ABE 

....., DWI ladn IJIDD: S121casae!te . 
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pnnled o.- deleted by l!lther stnnq rnaldung o.­
record rumbor Uses last maclune code sort 
NEEDS 32k. I disk Level II Basic 

i.-Lcmd.r: $ I O'c-.ilOIBle Solxily based on 
phySICS Displays the landscap<>. c ra ft a nd 
d'-'OCJ"'9 navKjdbOrldl mlormdhon NEEDS· 
l 6k Level II &sic 

Othello UI: $ I Otcassettc Better than the 
OO>t'd qame Much better becduse it pldys you 
vs rns.oo. you vs a !nend. or TRS-80 VS it· 
!ll!li1 Slauqhten progra ms thilt maximize cap 
tures NEEDS l 6k Level II BASIC 

Note NY residents add sales t.u 
CUSTOM SOFTWARE 

P 0 Box 324 1 Raymond Avenue 

Pouqhkeepsie. NY 12003 


80 Microcomputing does no.t keep 
subscription records on the premises, 
therefore call ing us only adds time 
and doesn't solve the problem. 

Please send a description of the prob­
lem and your most recent address 
label to: 

90 Mlcrocomputlng 
Subscription Dept. 
PO Box 981 
F.,mlngd•le, NY 11737 

Than• you and en1<>y your sub$Crop toon 

" The SRICMD module is 
unique . .. you expect to find 
this feature in a word processor." 
can even list the spooler's disk file and 
print ing still continues. 

Deactivating the spooler requires reboot· 
Ing the system. Since the spooler and the 
Do buffers can be co-resident, the spooler 
can be activated from a Build/Do file. 

Disk BHlc Version 1.4 

DOSPLUS Extended Disk Basic Version 
1.4 is authored solely by Micro-Systems 
Software, but I have not experienced a com­
patibility problem between DOSPLUS Basic 
and the MicroSoftfTandy Extended Disk 
Basic. The only areas of incompatibility I 
encountered was with the specialized disk 
1/0 file structure of NEWDOSl80 and with 
entry Into Disk Basic itself. When entering 
DOSPLUS Basic, no file buffers (channels) 
are allocated. W ith other OOSes the default 
value is three buffers reserved. You must 
explicitly reserve 110 buffers when entering 
DOSPLUS Basic. The syntax for this also 
differs from the norm. The command: Basic 
filename-F:3-M:65237 loads Basic, reserves 
three 1/0 file buffers, protects memory 
above 65237 and loads and executes the 
program specified in filename. 

DOS commands from Basic have been 
simplified to: CMD"DOS command". DOS­
PLUS 3.1 usedCMD" I", " DOS command". A 
plain CMD returns to DOS. RENUM, SR and 
REF are called from Basic using CMD. 

Basic has editing and keyboard short­
hand. Pressing the semicolon displays the 
first line of code; pressing the slash key dis­
plays the last. Pressing L lists the entire 
program. The DU and DI commands allow 
the duplication and deletion/insertion of a 
program line. An L" filename" loads a pro­
gram and a S" filename" saves it. Similarly 
R" filename" loads and executes a program. 

Renumbering is adequate. To renumber a 
Basic program type: CMD"RENUM", n,i,s,e. 
Where n equals new line, i equals incre­
ment, s equals start line, e equals end line. 
Unlike NEWDOS/80, DOSPLUS 3.3 will not 
allow block moves via the RENUM com­
mand. 

The SR/CMD module Is unique in that it 
allows the programmer to search and re­
place • string variable or expression. You 
expect to find this feature in a word proces· 
sor. I am sure this is one feature that future 
DOSes wlll Incorporate. 

REF/CMD Is a variable cross reference. 
CMD" REF", K,L,V lists references in a 
Basic program by keyword, line number or 
variables. To obtain hard copy Just append 
a P to the specification list. 

CMD" M" is a kind of dynamic variables 

list. Stop a program at any t ime during exe­
cution and type CMD" M" and all variables 
are listed along with their current value. The 
debugging value of this command should 
be obvious. 

The Trace function has been revamped to 
single step through Basic displaying pro­
gram lines before executing them. This, 
along with CMD"M", has significantly 
reduced program debugging time for me. 
TRON turns on the trace and pressing any 
key single steps through Basic. Since only 
one instruction Is displayed at a t ime, the 
video display is much easier to interpret. If 
Devices were fully implemented, the video 
monitor could be Linked to the printer to 
display the trace simultaneously on the 
monitor and printer. In the absence of Link 
the video could be Forced (Routed) to the 
printer. 

Appending a ,V after a file to be run 

saves all current variable values. This 
allows passing variables from one Basic 
program to another. The result is true chain­
ing. An index array could be established 
with an Initialization program and passed to 
other programs. 

File handling enhancements with DOS. 
PLUS include variable record length files. 
This makes ISAM techniques possible. 
With variable record length files, the pro­
grammer no longer has to calculate subrec­
ords. If a logical record length turns out to 
be only 100 bytes, then Open"R",1, "file­
name" , 100 opens buffer one for a record 
length of 100 bytes. Micro System's TEST­
PGM program amply illustrates this tech· 
nique. Other than this sample program 
there is little explanation on the utilization 
of variable record length files. 

In addition to the variable length files, 
Open"E" and Open" D" are available. 
Open" E" allows the extension of a sequen­
tial file without reading the entire file into 
memory and writing It back to d isk. 
Open" E" causes new records to be added 
to the file on d isk and the EOF marker ad· 
justed. Open"D" seems to be synonomous 
with Open" R" . It has been included to be 
compatible with TRs-80 Model II syntax. 

Micro-Systems Software reworked Basic 
in DOSPLUS 3.3 quite extensively. Actually 
two Basics are provided: a full-feature 
Basic/CMD and an abbreviated TBasic/ 
CMD. TBasic is meant to be used after a 
program is debugged and the various de­
bugging utilities are not needed. This pro­
vides the user with more memory space for 
data. Not Included In TBasic are the CMD 
function, editing and keyboard shorthand, 
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1040 EDITION **** FORECAST: HOT 

Tlfle of "Most Valuable Program" 

Bestowed on Master Tax Package 


Barely four years after its 
introduction into the micro­
computer market, CPAids 
Master Tax software is 
being praised by hundreds of 
accountants as their Most 
Valuable Program. 

Accountants nationwide have 
prepared thousands of returns 
using CPAids Federal 1040 soft­
ware and today CPAids 
announced their enhanced 
programs for 19 l. 

The most notable addition to 
all CPAids software, the Fixed­
Asset Accounting Program col­
lects data year round and carries 
information over to the appro­
priate schedules and forms at 
tax time. Continuing an era of 
efficiency and cooperation, 
General Ledger 11 interfaces 
with the Master Tax Program to 
generate Schedule C. The 
Master Tax Program also 
generates a proforma tax 
organizer, providing necessary 
information from the previous 
years' returns. 

1he TI• Is light For CPAids 
In an informal interview, 

CPAids dedicated its products to 
eliminating the frenzied feeling 
plaguing accountants during tax 
season and vowed to serve pro­
fessionals well, not justat tax 
time, but all year. 

Authorized dealers have 
pledged their continued support 
and offer afree 1981 update to 
those who subscribe now. 

MASTEi TAX 
- Federal 1040 pages l and 2 
- Schedules A, B, C, D, E, F, G, R, 

RP, SE,TC, ES 
-Forms 1116, 2106, 2119, 2210, 

3468, 3903, 4136, 4255, 4625, 
4 726, 4 797, 487 4' 4972' 5695, 
5884' 6251 , 6252 

-Client instruction letter 
-Exclusive CPAids print options: 

• preprinted forms 

• overlays 

• generated computer forms 
• printing on government 

forms 
- Loan amortization program 
- Input sheets 
Also available this year, our new 
1120 corporate program. 

GENERAL LEDGER II 
-General ledger, payroll fixed-

asset accounting 

-Loan amortization 

-Stores all transactions 

-Payroll interactive with the 


general ledger section 

-Statement of changes in 


financial position 
-Compilation letter 
- Fixed-asset program stores up 

to 10,000 assets 

CPAids 1040 tax software basks in early 
victory amidst cheering throng of enthusi­
astic users! 

For only $55 CPAids will send 
you a demonstration disk 
and manual. 
Call or write for free brochure 
and the name of the dealer 
nearest you. 

c..,...,, 

lmprowes
•• , •• s. 


Studies show 
the intensity tr 
complete a stu 
dimensions, U 
that IR will r

CP/1ios9 
1640 Fra nklin Avenue, 
Kent, OH 44240 (216)678-9015 
Programs require a minimum memory 
or !"i6 Kl.>. Two disk drive, CP/M version 
2.2 Runs in Microsoft Basic version f1.2 
Master Tax program jg available in 
compiled version only. 

No twosyst 
it comes to p;; 
three years t" 
what Ameril' 
is on the wa• 
clients need. 
the nation . 



"The shortcomings of DOSPLUS 3.3 
are few and reflect my personal 
preferences . .. the literature is 
adequate for an experienced hacker." 
or full error messages. 

ShortcomInga 

The following shortcomings of DOSPLUS 
3.3 are few and reflect my personal prefer­
ences: no DOS high memory command; 
lack of complete Device handling; no DOS 
Boot command for a warm reboot; the elimi­
nation of the Baslc2 library command; and 
finally, only fair documentation. The liter­
ature Is adequate for an experienced hack­
er, but may not suffice for an entry-level 
user. I especially miss a section on DOS 
calls. 

There Is also some conflict between 
OOSPLUS' keyboard routine and some Lev­
el II programs. Radio Shack's Haunted 
House adventure and Astrology are repr~ 
sentatlve of this problem. Both programs 
were put on disk with Apparat's LMOFF­
SET. Executing either of these programs 
under NEWDOS/80 requires disabling the 

keyboard debounce routine. Small Systems 
Software's DCV-1 ta~to-dlsk utility solves 
this problem, however. OOSPLUS has no 
way to disable debounce so neither of these 
programs can be easily executed! 

A1M11ment1 

My overall evaluat ion of OOSPLUS 3.3 is 
that it Is a stable, effic ient, fast and easy-to­
master DOS. However, If you have mastered 
NEWDOS/80 you would probably miss 
many of the Apparat's extra enhancements 
(mini-DOS, block move of Basic code, etc.) if 
you adopted OOSPLUS as your bread-and­
butter DOS. 

The major factor In weaning me away 
from NEWOOS/80 was OOSPLUS' portability 
from Model I to Model Ill (and back again), 
and the ease with which It Interchanges sin­
gle and doubl~ensity diskettes. The stan­
dard features of DOSPLUS have been the 
basis for many stand-alone utilities. If noth· 

ing else was considered but th is factor, 
DOSPLUS is a bargain. I have not used 
NEWDOS/80 with double-density zaps 
since acquiring DOSPLUS. A business can 
do little better than DOSPLUS for TRS-80 
Model I or Model Ill.• 

Author's Note: The Conflg command can 
only configure the system drive to a certain 
track count. Disks Intended for drives with a 
track count different from the zero drive 
must be defined with the Format utility. The 
Config command may still be used to vary 
the stepping rate and number of disk sides 
for any drive as mentioned above. 

Micro-Systems also tells me that Small 
Systems Software's DCV1 tape-to-disk utili­
ty will set the proper Level II keyboard 
values for correct operation. Th is means 
that DOSPLUS' debounce routine is no 
longer a serious problem for those few pro­
grams that require a Level II keyboard.• 

Quality Products With Support And Service For Less!!! 

16K RADIO SHACK MODEL 3 COMPUTER $849 - 48K FO R $929 
WITH 2 40 TRACK DRIVES $1899 AND A RS232 FOR $1959 
16K FOR THE RADIO SHACK MODEL 1, 3, AND APPLE 2 + $16 

PERCOM E LECTR1C CRAYON-ADD COLOR AND H I-RES GRAPHICS TO YOUR M OD EL 1 $149 

THE CONNECTION-FOR MODEL 1 - 300 BAUD - ORIG. ONLY & DIRECT CO NNECT FOR $129 
LEX II COUPLER - 300 BAUD-ORIG/ANS-HALF/FULL DUPLEX $129 

OMNITEK 40 TRACK DRIVE WITH P.S. AND CASE $295 - 80 TRACK $399 
OMNITEK 80 TRACK DUAL HEAD DRIVE WITH P.S. AND CASE $499 
OMNITEK 8" DISK DRIVE POWER SUPPLY AND CASE $699 
OMNITEK POWER SUPPLY AND CASE FOR 5" DRIVES $63 ANO FOR 8" DRIVES $139 
OMNITEK CABLES FOR 5" DRIVES- 2-DRIVE FOR $24 AND 4-0RIVE FOR $29 
OMNITEK CABLES FOR 8" ORIVES-1 -DRIVE FOR $24 ANO 2-DRIVE FOR $34 
ECONOMY 5" DOUBLE DENSITY DISKS $24 WITH CENTER RINGS $28 
DISKS FOR 8" DRIVE-DOUBLE DENSITY $36 

12" B&W LEEDEX(AMOEK)MONITOR $114AND10" B&W APF MONITOR $99 

BASE 2 PRI NTER $549 C. ITOH STARWRITER $1490 
OKIDATA MICROLINE 80 PRINTER $369 TRACTOR $50 
OKIDATA MICROLINE 82A PRINTE R $549 ANO 83A $799 

CALL FOR QUOTES ON EPSON, APPLE. AND COMMODORE EQUIPMENT. 
OfAllR INQUIMll~ INVlll() MASS Rl SIOl NTS AOO 'i% lAJI f 0 8 Tl \.\ 1KS8U IO' IMr lCH f IXI RA MC. VIS A O N ( H[(K ACCI Pl l O 

105OMNITEK COMPUTERS INTERNATIONAL INC._""___________ 

lRS·M IS A Rl C 1RA0£MAMK OF JANDY CORP 1899 MAIN ST.. TEWKSBURY. MA 01876 61 7-851-4580 
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•!!Im1eroco1nputers.
• making lllOlleY 

So•boclysg_oing ta make money
servicing them. 


New NII llome SIMy' Comae ....YOll llowte llalle llolleySenlmg, ~. 
...... '•Patoal..ts-u.......eo.,.een 


Become the Complete 
f.oaqNlter Peneo 

You' rt also trained in writing a.sit coupon for Free Calaleg •.• 

Seems like everytime you tum around, somebody 
comes along with a new computer for home or business 
use. And what's made it all po5Sible is the amazing 
micropl'!aSSOr, the tiny little chip that·s a computer 
ini~. 

Using this new technology, the induslry is offering 
compact, affonlablf computers that handle ~ like 
payrolls, billing. in~ and ocher;omfor busines5es 
o(Mr)' size•..perform household functions including 
budgeting, eovironmenlal ~ oontrol, indexing 
tteipes. And tho~ of hobbyisls are already 
~. experimenting and developing their 
own programs. 

Growing Demand for 
Comp•ter 'lttlanidaas 

This is only one ofthe growth factors influencing 
the increasing opportunities for qualified compulfr 
lechnicians.The U.S. Department oC ~ proj«ls over 
a 100% iocrease in job~ for the dlade through 
198S. MOL!I of them _, jam atalfd by the Dpallding 
world of the compulEr. 

l.eara atHome 
lo Yoar Spare Time 

NRI can train you for this exciting, rewarding 
field. Train you at home to service not only micro­
computers, but word p!!aSSOrs and data terminals, 
too. Train you at your convenience, with clearly 
wrilltn "bite-si1.e" lt'S.'iOllS that you do evenin~ 
or wMends, without going to classes or quitting 
)'OW' Jll'5elll job. 

Your training is built around the 1atS model of 
the world's lllO!t popular compultt. It's the amazing 
TRS-80Tll Mode! Ill, wilh capabilities and fealure.s to 
perform a host ofpersonal and businm fundions. No 
ocher small computer has so much software available for 
it. no other is used and reliedon by so many people. And 
it's yours to keep for personal or business use. 

You get plen~ of practical experience. Using the 
NRI Discorery I.ab that also comes as part of your 
course, you build and study cirtuils ranging from the 
simplest to the IOOlt advanced. You ~ and trou· 
bleshoot using the profeWonal Beckman LCD digilal 
multimeter you mp10 use later in your work. Then you 
use the lab and mettt to actually aam the illlfrior oC 
your compulfr...buildlJ11'Cial cirtuilS and write pro. 
grams to control them. You " !ft" your compultr at 
wort and demonslrale ilS powier: 

and dd>ugging bolh BASIC and adv2nad 
machine langua~ programs...gain hands-on expe­
riena in the operation and application ofcooiputers 
to business and personal jobs. You're trained to 
become the fully rounded, new breed of technician 
who can interface with the operational, programming, 
and service facets of today's computers. You' re read)' to 
take your place in the new electronic age. 

Other 

~ngam-
bilious people new electronic 
skills since 1914. 'Rlclay's olfer­
in~ also include TV/Audkl/ 
Video SyslmlS servicing with 
training on our exclusire 
computer-programmable
25" diagonal color TV... 
Communications Electronics 
for servicing and installing 

· ~--~~ m1croware, ..,..__, 
CB, radar, etc... and 
ocher Slate-Of-the-art 

Ave •Washington. D.C. 20016.

'i-1-=rero:u:--.
ll'i . F.duc3lion Center 
~J ~ 3939 Wisconsin A\lellue 
~• iliil Wa!fiin!Jon, D.C. 20016 
••n • We'U sift J011 t_,_. 
NO SAllSMAN 1VlU. CALL 


heck ' free

Please c 1or one calalog only. 
0 Computer Electronics including 

Microcomputers
0 Color TV, Audio, and Video SysltmSeniicing 
0 Electronics DesiWt 'Richnolog)' 
0 Digilal Electronics 
0 f.ommunicalions Electronics • FCC 

LicerH5 • Mobile CB • Ain:nft • Marine 

Name (Plrast Prinl) 

CilyI State/Zip 
Aa:rfJ<iil!d by Ille Acmdiling Commission of the NaiiollaJ Home StudyCouncil I 7!J- IOI 

No Sales- Will Call 
Send the coupon for our 100-page calalogshowing 

all courses with equipment and complete lesson plans. 
There's no obligation other than to )'Ourself. See how 
NRI can help you grow with the most exciting and 
imponant new field of the 80's. If coupon has been 
removed, please write to NRI Schools. 3939 Wisconsin 

0 Basic Electronics 
0 Small Engine Servicing 
0 Appliance Servicing
0 Automoti\'e Ser\licing 
0 Auto Air Conditioning 
0 Air Conditioning, Heating,

Rl!riaeraiioo.& Solar lb:lmologi· 
0 Buikfing Construction 
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DATA MANAGEMENT 

Use them for more efficient handling. 

All About Program Files 


A. J. Barnard, Jr. 
J. T. Baker Chemical Company 
Phillipsburg, NJ 08865 

A. David Barnard 
Rensselaer Polytechnic Institute 
Troy, NY 12181 

Managing a small data base with 
cassette storage and a Model I can 

present problems. One problem Is the low 
rate for data transfer and the llmited 
reliability of the tape system. This problem 
Is eased by hardware and software fixes 
such as the Tea cassette operating 
system. 

A second problem stems from the 
nature of the records forming the data 
base. If the records are of variable length, 
alphanumeric, and not closely formatted, 
difficulties are magnified in the use of 
either data statements or a separately 
maintained cassette file; memory over­
head for arrays and strings may be sub­
stantial. 

With such records, a third approach can 
be considered-use of a program file. 

The Program Fiie 

In a program file each record Is stored as 
a statement against a line number. A pro­
gram file becomes especially attractive If 
values for a significant parameter can be 
encoded as line numbers. For a program 
file, all the built-in, line-oriented sub­
routines of the programming language are 
avallable, notably the arrangement of rec­
ords by the line-number-encoded para­
meter regardless of entry order. In this re­
spect, a program file is a linked file. 

A PEEK routine that steps through the 
file retrieves records from a Basic program 
file. When a line number In the search 
range is found, the associated record is 
recovered, manipulated and displayed by 
the string-handling capabilities of Basic. 

Each record Is entered against Its ap­
propriate line number just like a program 
statement with one important difference: 
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A double quotation mark must be entered 
following the line number and before the 
proper record. The record Is stored In the 
ASCII values of the characters and any 
embedded Basic key word (e.g., On, And, 
End) or control character Is not Interpreted 
as such. The double quotation mark en­
sures clear printing. 

Retrieval of Records 
from a Basic Program Fiie 

The elements of a program to retrieve 
records from a Basic program file are 
hlghlighted by Program Listing 1. Line 0 
clears space, princlpally for the string R, in 
which a recovered record Is placed. Line O 
also defines the Integer and string 
varlables and then GOTOs the operating 
program at line 5000. Lines 1 through 4999 
are thereby reserved for the program file. 
The first and last records, FR and LR, to be 
retrieved are Input In response to lines 
5000 and 5010. Line 5020 checks for entry 
errors. 

The pointer to the start of a Basic pro­
gram Is at decimal address 16548 (40A4H) 
(least significant byte) and 16549 (40A5H) 
(most significant byte). For the standard 
Model I with 16K the location pointed to is 
17129 (42E9H). This location X, and the 
next one, X+ 1, hold the two-byte pointer 
to the address at which the next line 
begins. 

The next two positions, X +2 and X +3, 
contain the two-byte value of the current 
line number, L. The statement associated 
with this line number begins at X+ 4 and 
ends with a null byte (character code zero). 
This description explains the sequence of 
line 5030 (address, first line), 5040 (line 
number, current line), 5060 (If line number 
in scan range, reading of record into string 
R until null byte is reached), and 5090 (ad­
dress, next line). 

The string R Is printed by line 5080 with 
the line number, and R is nulled for reuse. 
Line 5050 checks If the current line number 
Is within the search range. If below, the 
scan continues by lines 5120, 5040, and 
back to 5050; if beyond, a new search Is 

prompted (lines 5110, 5120 and back to 5000). 
If the records of the program tile, for ex· 

ample, held employee information by an 
alphabetically ordered time card number, 
the first two records might read: 

1"AARON, MORAIS: HIRED 7118175; DEPT. 10 
9" ALBERS, KARL: HIRED 12/15/llO; ON LEAVE 

A search for card numbers from one to 
nine or beyond would retrieve and display 
the same data. 

This simple program can be applied to 
various small data bases by manipulating 
the string in which a retrieved record is 
placed. A practical restriction is that the 
program with an embedded file should 
CLOAD In not much more time than it 
takes to read an equivalent cassette file 
Into a previously loaded program. 

With 16K memory, an operating program 
should probably be less than 2.5K long and 
be packed by the use of multistatement 
lines, single-letter variables, DEF state­
ments, etc., and by brevity in prompts and 
headings. The records should be tele· 
graphically styled Including abbreviations, 
acronyms and codes that can be replaced 
by full statements using If .. . Then . .. Else 
sequences or lookup arrays. 

Program Listings 2 and 3 present two 
practical programs highlighting the use of 
Basic program files. They are tailored to 
the TRS-80, but can be adapted to other 
computers using Microsoft Basic. The 
listings have been made with line feeds 
and Indents to improve legibility, but the 
programs should be entered without these 
niceties In order to conserve memory. 

D•llY Dl•ry 
Program Listing 2 is a daily reminder 

program. Lines 101 through 6031 are 
reserved for the program file and these 
numbers encode the month and day for a 
five-year period. For example, lines 101, 
1301 and 4901 store the notes for January 
1 for the first, second and fifth years. Year 
one is set as Y1 in line 10. The operating 
program consists of lines one through 85 
and In execution requires only 1.SK of 



memory with a record as long as 120 
characters. 

The search routine delineated by Listing 
1 appears in lines 40, 45 and 50. The first 
and last dates (FD and LO) to be scanned 
are entered In response to line 20. By lines 
20-25, the scan range Is placed in string W, 
which is used as a heading. The dates are 
encoded as line numbers by the expres· 
sion for C in line 25. Line 30 checks for en· 
try errors and a response requires that the 
entered range is the intended one. 

A retrieved record, as string A, is analyzed 
by lines 55 and 60. First, introductory spaces 
or double or single quotation marks are 
stripped. Then, if the third character In the 
resulting string is a colon, the first two char­
acters are placed in string S, which is then 
checked by line 60 for a code. For example, 
if "HO: begins a record, then Holiday is sub­
stituted. The codes can be personalized. 
codes can be personalized. 

Line 65 converts a line number to the 
month, day and year, which is displayed as 
string V (" ##/##/##")(line 5) by the PrintUs­
ing instruction. 

Line 65, beginning with :MK= M, and 
line 70 form a day-of-week routine correct 
to year 2000. The abbreviation for the day 
taken from string T (line 5) is placed In 
string U by line 70. (To eliminate the day-of­
week feature, delete the final statements 
of line 65, line 70, and the U; In the LPrlnt 
and Print statements of lines 75 and 80.) 

If a printout is requested, flag H is set 
(line 35) and the LPRINT statements of lines 
of line 65, line 70, and the U; in the LPRINT 
~nd Print statements of lines 75 and 80.) 
and 75.) 

The display is secured by line 40 
(heading) and line 80 (records). When the 
counter J for the number of displayed rec­
ords exceeds eight (line 80), press Enter for 
the next frame. After each record is printed, 
strings S and A are nulled for reuse. When 
the search is complete, line 85 prompts an­
other. A daily diary file might start: 

101 " HO:NEW YR DAY-RUTH'S->OINNER 
115" PD:IRS 414 EST TAX 
117"CALL JIM ABOUT FEB SKI WKEND 

If Y1 = 81 (that Is, 1981) in line 10, then 
the CRT display for a scan from 1,1,81 
through 1, 17,81 would be: 

-8CAN 111181 ->1117181­
111181-THR-HOLIDAY-NEW YR DAY-RUTH'S-DINNER 

1/15181-THR-PAYMENT DUE-IRS 414 EST TAX 
1/17181-SAT- CALL JIM ABOUT FEB SKI WKEND 

If the diary becomes too long for a con­
venient CLOAD, the file for a completed 
period, say, six months, can be kept (with 
the operating program) as a separate tape 
by the use of the Delete and CSA VE instruc­
tions. Then only current entries need be 

"One problem is the low rate for data transfer 
and the limited reliability of the tape system." 

updated and searched. or active to warrant computer manage­
ment. 

Stamp Inventory Program The operating program occupies lines 0 
Program Listing 3 Is an Inventory pro­ and 60000 on, and lines 1 through 59999 

gram for a philatelic collection. The col­ are reserved for the program file. The line 
lection of stamps, of course, must ob­ numbers encode the catalog numbers of 
viously be sufficiently valuable, extensive, the postage stamps. The records need not 

8 CLEAR 388: DEFSTR Q, R, S: DEFINT F, I, T 
: CLS: GOTO 5888 

5888 INPUT "SCAN FROM RECORD "; FR 
5818 INPUT" TO RECORD "; TR 
5828 IF FR < 1 OR TR > 4999 OR TR < FR THEN 5139 
5131 X • PEEK(l6548) + 256*PEEK(l6549) 
5141 L • PEEK(X + 2) + 256*PEEK(X + 3) 
5151 IF L < FR THEN 5990 ELSE IF L > TR THEN 5118 
5160 FOR I • X + 4 TO X + 255 

: IF PEEK(!) > B THEN R • R + CHRS(PEEK(I)) : NEXT 
5171 IF LEFT$(R,l) • CHR$(34) THEN R x 

RIGHT$(R,LEN(R) - 1)

5180 PRINT L; •-•; R: R = •• 

5898 X • PEEK(X) + 256*PEEK(X + 1) 

51811 GOTO 5040 

51111 INPUT "ANOTHER SCAN (Y/N)"; 0 

5128 IF 0 • •y• THEN CLS : GOTO 5800 ELSE END 

5130 CLS : PRINT, "ERROR OR MISMATCH" 


: PRINT: GOTO 591!0 

Program Listing 1 

5 CLEAR38B:DEFINTD-K,M,Y:DEFSTRP-W,Z 
:V• "tt/tt/ tt":T• "SATSUNMONTUEWEDTHRFRI" 
:P•*DAILY DIARY - BY A,J. ' a.D. bARNARD* 

18 Yl • 8l : 'Yl SETS YR ONE 
15 CLS:PRINTP1PRINT,Yl+l9181"-"1Yl+l984 : PRINT 
21 INPU'l'"SCAN FROM MM,DD,YY"1Dl,D2,D3:GOSUB25:SF• Z 

:FD-C:INPUT* TO MM,DD,YY"1Dl,D2,D3:GOSUB25:SL•Z 
:LD•C:W•*- SCAN"+SF+*-->*+SL+* -*:GOT030 

25 Z• STR$(Dl)+*/ *+STR$(D2)+*/*+STR$(D3) 
:C•l88*(Dl+l2*(D3-Yl))+D2:RETURN 

38 IFFD<lllORLD>68310RLO<FDTHENPRINT,*ERRORI" 
1GOT028ELSEPRINTW1:INPUT" (Y/N)"10 
:IFO•*N*THEN28ELSEIFO<>*Y *THEN38 

35 INPU'!'*PRINTOUT ( Y/N) "10: IFO•"N*THENHc8 
ELSEIPO<> *Y*THEN35ELSEH•l:LPRINTW 

'8 CLS : PRINT,W:J• l:X•PEEK(l6548)+256*PEEK(l6549) 
45 L•PEEK(X+2)+256*PEEK(X+3):IFL<FDTHEN58 

ELSEIFL>LDTHEN85ELSEFORixX+4TOX+255:IFPEEK(I)>I 
TBENR•R+CHR$(PEEK(I)) :NEXTELSEGOT055 

51 X•PEEK(X)+256*PEEK(X+l) :GOT045 
55 K•LEN(R)1RL•LEFT$(R,l):IFRL•" "ORRLcCffR$(34)0R 

RL• "'"THENR• RIGBT$(R,K-l):GOT055ELSEIF 
MID$(R,3,l)s":*THENS=LEFT$(R,2):R•RIGHT$(R , K-3) 

60 IFS•*HO"THENS•"HOLIDAY-"ELSEIFS="VA"THENS= 
"VACATION-"ELSEIFSx"BI*THEN,S="BIRTHDAY-"ELSEIF 
S•"PD"THENS="PAYMENT DUE-" 

65 F•INT(L/ 190):G=INT(F/ 12.l) :D• L-100*F :Y=Yl +G 
:M=F-12*G:MK=M:YK cY+l980:IFHK <3THENMK•MK+l2 
:YK•YK-1 

78 N=YK+D+l+2*MK+INT((KK+l)*3/5)+INT(YK/4) 
:EsINT(N-7*INT(N/ 7)): U="-"+MID$(T,E*3+1,3)+*-• 

75 IFH=lTRENLPRINTUSINGV1M,D,Y1:LPRINTU;S;R 
88 PRINTUSINGV;M,D,Y;:PRINTU;S;R:S="*:R=*":J=J+l 

:IFL=LDTHEN85ELSEIFJ<8THEN50ELSEPRINT@936,; 
:INPUT"HIT =ENTER• TO GO ON";O:CLS : PRINT,W 
:J•l:GOT050 

85 INPUT*NEW SCAN (Y/N)*10:IFQ="Y"THEN15ELSEEND 
180 1 * LINES 181-6031: NOTES FOR 5 YRS * 

Program Listing 2 
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rfOmicrocomputiri!iI 
BINDERS 

ordErYours 
1 

• todaY 

1idl dotk 91•.,., coveo ond gold le11e1ing. Eoch binder 
holds 12 inues moking on EXCELLENT "EFE"EMCE HAii(). 
OOOK. ~ve1ol~·s f0tm o quolit y lib101y your.on be 
ptoud of.Pleose uote yecu. 1980. Ifft. 1962 

11 )() oocl\ J '°' llt H 6 lod•l.00 
'°''099 po.O lft U\A_foi~ Ofdltt\ ~~ 'l.)() tot 00tt09f' 

Specify tllO or 1111 
Senel c heck or money oreler only to: 
80 M ICAOCOMPUTING BINDERS 
P 0. Box 5 120. Ph1la . PA 19141 

:PRINT:CLEAR31lll:DEFINTF-K,M-N 
:DEFSTRP-W,Y : DIMT(44) ,M(44) 

61111111 s-·toWNER)-(MM/DD/YY)-(COUNTRY)-> • 
:Pl••tt)•:P2••(t)• 

6111128 FORI•8T044:READT(I),M(I) : NEXT 
1DATA••,11,AR,41lllll,B,421111,C,44811,CB,541111, 
CE,551111,C0,56811,E,571111,E0,581111,F,S9811, 

FA,611118,J,611111,JQ,651111,K,671111,L,7111111, 
L0,73118,M,741111,MB,751111,MC,761111,M0,77011, 
MR,78011,N,8000,NC,8400 

61111311 DATANE,851111,NJ,861111,•No•,9799,NR,8888, 
NRA,89011,0,9111111,0Y,951111,P,lllllllll,PN,10308, 
PR,11141111,Q,1861111,QE,187118,RA,lll81111, 
RAC,111900,U,llllllll,UC,12111111,U0,12180,UX, 
1311011,UXC,13108,UY,1321111,UZ,1331111,••,13499 

61111411 PRINTS;Pl;• - •;P2:M•ll:PRINT 
:INPUT.SCAN SC I (WITH ANY PREFIX)•1QF 
: INPUT• TO I (WITH PREFIX)•;QL:QTaQF:OP• •• 
:GOSUB600511:0F•OP:Nl•N:QT•OL:OP••• 
:COSUB6118Sll:OL=OP:N2•N:COT061111611 

6118511 IFASC(LEFT$(QT,1))<•64THENN•VAL(QT) 
:RETURNELSEQP•OP+LEFT$(QT,1):0T•MID$(QT,2)
:IFQT•••THEN60280ELSECOT0611058 

611868 IFOF••w•oRQL••w•TaENOF··u• : oL··u· 
ELSEIFOF<>0LORN2<NlORNl<llTHEN6112118 

6118711 	 FORI•llT044:IFQF•T(I)THENM•M(I) 
:MX•M(I+l)-M-l:COT06118811ELSENEXT:CLS
:PRINT,•No PREFIX •:oF:PRINT:COT068848 

68'1811 IFN2>MXTHENCLS:PRINT,N2;•BEYOND • 
;Ori• RANGE•:PRINT:COT068848ELSE 
W•QF+STRS(Nl)+• - •+QL+STR$(N2)
:Nl•Nl+M:N2=N2+M 

688911 	 PRINT : INPUT.PRINTOUT (Y/N)•10 
:IFQ••N•THENJ•8ELSEIFO<>•y•TffEN68898 

LSEJ=l : LPRINTS1W : LPRINT 
68188 	CLS : PRINTS;W:PRINT:F•8 

:X•PEEK(l6548)+256*PEEK(l6549) 
68118 L•PEEK(X+2)+256*PEEK(X+3):IFL<NlTHEN68188 

ELSEIFL>N2THENCOSUB68198 : COT0688411 
ELSEC•8:RF•••:R••• : FORI•X+4TOX+255 
:IFPEEK(I)>llTHENR•R+CHR$(PEEK(I)):NEXT

68128 U•LEFT$(R,l):IFU•CHR$(32)0RU•CHR$(39)0R
U=CHR$(34)THENR•MI0$(R,2):COT0681211

681311 FORI=lTOLEN(R):lFMIOS(R,I,l)••:• 
THENC•C+l:RF•LEFT$(R,I-l) : R•MI0$(R,I+l)
ELSENEXT:RF•R:R•••:C•C+l 

611148 IFC•lTHENY•QF+STRS(L-M) 
ELSEIFG•2THENY•CHR$(LEN(Y)+l92) 

6111511 F•F+l:IFF=9THENF•l:COSUB681911 
:PRINTS;W:PRINT 

6111611 	 IFJ•lTHENLPRINTY;• - •1RF 
681711 	 PRINTY:• - •;RF:IFLEN(R)>llTHEN611128
68188 X•PEEK(X)+256*PEEK(X+l) :COT068118 
6111911 PRINT@935,;:INPUT•aIT •ENTER• TO co ON· 

10:CLS:RETURN 
6821111 CLS:PRINT,•MISMATCH OR ERROR• 

: PRINT:COT061111411 

Program Listing 3 
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be formatted; with a colon separator and commemorative issues have no 
however, fields can be displayed as prefix). This difficulty is resolved by the 
separate lines and, beyond the first line, use of numeric offsets. For example, the 
with an Indent. In this way, different first airmail stamp of any country has the 
aspects of a collection are highlighted. Scott number C1; Its record is stored 

The Scott catalog system Is the most against line 4401, that is, one plus the off­
common one In the United States. Unfor­ set of 4400. The prefix/offset system 
tunately a Scott number consists of a established by lines 60020-60030 Is ade­
numeral with one or more prefixed letters. quate for the stamps of the United States 
The prefix denotes the stamp type (regular and most countries of the British area of 

II CLS : COT061111911 
611111111 PRINTTAB(8)•STAMP HOLDING• 

:PRINT,•PROCRAM - A.J. ' A.D. BARNARD• 
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Discount Specials! 
Soft\vare 
FEATURE SPECIAL. ... "Reflec-TRS" by Elf II MASTER GUESS BY ELF II. Stock No 401 ...... . 

Ttie nevv ch.lllenge to your sk1ll and logic If you\ie w ith TRS graphics for more concentration• 

mdn.:iged to 111c3Ster the level II Black Box then look at Now Just S6 95 fl lb l 

Reflec TRS as a unrverse beynncf' 1n mental concen­
 Required E:qu1pment R S Lvf II or Ill. 16 K 

tration and st1mulat1on...a real mind binder! wnnen for 

one or two pl<fy-ers Bo<ird WP and number of BILLIST (Stock No 400) 

m:1r1<ers ... from 2 to 8 <1re selectdble B1!l1st keeps track of bills due bills JX!id. ct1e<.k number\ 

YOUVE MET THE GAME NOJ.I MEET THE CHN1£J\KjEI ddtf><i pci1d and repern1ve ca\t1 p.iyments ... up to 100 


REFLECT TRS ... Stock 11402 ..iccounts per month ~tore datd on 1nexpen; rve cc1sscnes 
S6 95 for the listing (I lb ) with a cornplt:>te I sung of accounts 1f printer equipped 
SB 95 tor me t<J\'>('(te II lb I Allow six pnorrlies ... sort by nc1me or date due. 

compress. delete. aavises when dCCount 1s later 

SI 9S for the 1st1ng (I lb I 
Sii 9S for trie cdssette (I lb I 

Requ11ed equipment R s Lvf II or Ill With 16 KHardware 
FEATURE SPECIAl ...."'Fl.IP SORT. 	 RIBBONS MID WHEELS 

Stock No R·bbOnS Pnce WeightSmof..ed acryt1< dust proof storage for ~ to 6() diskettes 
soo Zip pdck LPI I rv SI 7 75/4 1 lbStock No 900 for 5 1/4" discs 22 95 (I lb I 


Mult1st•.1<e carboP
Stock No 901 tor 9·· discs 26 95 (I lb) 
50' D1dblo tiy cype 12 95/3 I b 

PtASTIC LIBRARY CASE: ~2 O ume 995/3 I b 

Stock No 902 for 5~ 245 (1 lbl C,03 NE:C 2045/3 I lb 

Stock No 903 for 8" 4 45 (I lb) MAGNt TIC MEDIA 
SrocK VE:RB.ATIM W/DATALIFE PRICE WEIGHT 

COMPUTfR ACCE:~RIES /'ND EQUIPM ENT No (wrch hub rings) 
Stock No Pr•nter\ Price · 

103 MD il 0 2695 I lb 
200 Oi<1d<1ta M1crol1ne 80 (sr111 cNclrldble) s 389 00 104 · w/pldstic case 27 95 I lb 

211 THE: NEW A's! OKIDATA 82 A IOS MD 525·10 2695 1 ib 

120 c.ps FAST. . . B1d1rea10nol 106 .. •· · w/p.as!lc case 27 9':J I lb 

with LC deeender 615 00 !07 MD 525-16 2695 I lb 
108 · ·· w/pla~t1c Cdse 2795 I lb212 83 A (wut1 13 inch carr.aqel 89S 00 


10 Boxes mix or r>1,itct1 SJ52 ~ 
101 Ok1data m1cro1.ne 82 559 00 

- w1rt1 plct'>t1c Cdses 262 ~ 
203 Tr.KtOI\ 	 6() 00 

I(fl FD 34 8000 	 3993 2 lb 
204 RS 232 256 chdr buf 	 180 00 (XIO S360 001 
205 RS·131 l K <.t1ar t>uf 164 00 :io with nub ring 43 95 
206 Epson Mx-80 515 00 .ind h.lrd box fxlO S400 00) 2 lb 
207 Centrornc~ 737 I (Sl~OO Rebc1tel 13000 

M EMORY CHIPS 108 MPI 88G 	 629 00 PRICE WEIGHT 
2Cfl Vista Del1Sy Wheel l.S4S 00 

Stock No 

800 Motorold Ceramic 16 K 21 95 2 lb 
110 NEC 5510 or 5630 	 2 845 00 200 ns memory cti1p'> 

Tf iL NEW 739 s WITH GRAPHICS ARE HERE. TOO CALLI for mod I. El. Mod Ill, 


Apple etc 
801 Shur.ts for Mod l 4 00 I b

Sh1pp1ng included to 48 stdtes Blue Label to H1 elnd 
Al< ,_.wa1/c1ble 

•Re Printers .. .. these cire our price~ at the time of 
CAll FOR BEST PRICES ON . .... . publ1cdtron beeause of 2 month delay 1n pubhcdt1on

• PERCOM • NOVATION AND MORE •t1ey could be even less ...... . CALLI 

SHIPPING • 2 SO for f1r<,t 3 lbs . . . 65CI each for adc1.t1orldl l>s 	 PO Box 156/ Wtieat Ridge ColoradO 80034 

ColoradO Re\1dents Add 3% Sdles Tax 
RATES • COD's c1dd S2 00 (US only) 
CAll COLLECT! 24 Hour Line 1-303-431-4151 • Foreign orders. 3 00 lb surf<.Ke. S7 00 lb Air PP 

• P0 Boxes - include phone num ber for UPS 

f'lt-d\C dilovv one to two \/\leeks for checks to clec1r 


DISCOUNT 3% Cash D iscount from total (1ncludrng LT.llATA INC.\t°' pp1ng and hdndlingl 

Cc1st1 Check. M 0 or COD 
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"The Scott catalog system is the 
most common one in the United States." 
specialty. If the number of offsets Is 
altered, a change must be made In the up­
per limit of the For ...Next loops In Hnea 
90020 and 80070 and In the Dimension stat• 
ment In 80020. 

Since the program Is tlghlly packed and 
wlthOut remarks, explanation Is needed. 
The PEEK routine of Program Listing 1 Is 
Incorporated Into lines 60100, 60110 and 
60180. 

By line 60000 space Is cleared for strings 
(the amount can be decreased If no record 
exceeds 100 characters). Integer and 
string variables are defined to speed ex­
ecution and conserve memory. String S In 

line 60010 must be personalized by 
owner's name, country, and date of file 
entry or update. This string serves as a 
heading for a printout (line 60090). The in· 
formation Is important for security or 
estate purposes. Scoll numbers encom. 
passed by the file are entered as Pt and P2. 

Line 60040 displays the file heading and 
prompts entry of the range of stamps to be 
scanned, and with line 60050 separates 
each entry Into Its alphabetic prefix and 
numeral. (Line 60060 converts a prefix W to 
U; collectors of postal stationery wlil ap­
preciate this feature.) A check fOf entry 
errors is then made. 

4411 •LINES 4411-5399 AIRMAIL 
4411 •u P LT CANC 
4412 •u P:PFC(PULTON->NY12X2S) ST 
4413 •s MP LH:4 U CDS 
4416 •M P NH : 6A SS M f:68 11.S/ llFERF U F FLT 
4417 •9(NO 8A) M P LH : 8A BID$85 S'!'OLOW U F 1SXI89 
4411 •M I' LH:CVR FD CANC 
4411 •M P NH TINY CR 
4412 •u ON PC P 3 MGNS : U ON PCD G 
4413 •15 M P LH:U P+:FDC SET ADDR F 
4416 •M VG MISS PERF:ZEP CVR(FULTN->BERLN) F APPEAR 
4417 •19 MG LH CR:TBECH PR M HH : l7h BLU U VG 
4419 •M VP : BLX6 M P:U F TINY Ttl 
4421 •M P NH:PBLK4 M P NH:FDC PR l•NhODR F:21A IMPERF U P 

Program Listing 4 

JOHN ADAMS-12/lS/81-W. AMERICA-> SC Cl-C21 

l - U P LT CANC 
2 - u p 

- FPC(FULT0tt- >NY12X25) ST 
3 - 5 P LH 

- 4 U CDS 
6 	 - M P NH 

- 4 u cos 
- 6A SS M P 
- 68 11.5/llPERP U P FLT 

7 - 9(NO 8A) M P tH 
- 8A BID$85 STOLOW U P 1SXI81 

11 - M P LH 
- CVR PD CANC 

11 - M P NH TINY CR 
12 - U ON PC P 3 MGNS 

-UONPCDG 
13 	- 15 M P LB 

- U P+ 
- l"DC SET ADDR F 

16 	- M VG MISS PERF 
- ZEP CVR(PUL'l'ON-BERLN) 1" APPEAR 

17 	 - 18 M G LH CR 
- TBECH PR M G HH 
- 17A BLU U VG 

19-MVF 
- BL16 M f 
- U 1" TINY TB 

21 	 - M P NH 
- PBLU M P NH 
- FDC PR UNADDR F 
- 28A IMPERF U P 

Program Listing 5 



By line 60070, the entered pref ix for the 
scan range is compared with the array of 
offsets; the proper numerical offset is 
found and added to the numerals. Line 
60080 checks if the upper limit of the range 
exceeds the assigned number of lines for a 
given stamp type; If not, the scan limits are 
placed in string W for a heading. 

A retrieved record is placed by line 60110 
in string A and analyzed by lines 60120 and 
60130. Introductory spaces or single or dou­
ble quotation marks are stripped. Acheck is 
then made for a colon in the resulting 
string; if one is found, the string to that 
point is placed in RF and the remainder left 
in A. 

Flag G is set in line 60110. If a colon is 
. found, G is incremented by line 60130. Line 
60140 places the Scott number corres­
ponding to the current line number into 
string Y (G =1) for the initial display line for 
the record. For further lines, Y is a string of 
spaces equal to the number of characters 
in the Scott number. 

The heading is displayed by line 60150 
and the retrieved records by line 60170. 
When the counter F (lines 60100 and 60150) 
for the displayed record lines exceeds 10, 
Enter must be pressed (line 60190) for the 
next frame. 

Line 60170 checks if the entire record 
has been printed; if not, the program 
returns to line 60120 for further analysis 
and printing of additional fields. 

If a printout is requested (l ine 60090), 
f lag J is set and the LPRINT statements of 
line 60090 (headings S and W) and 60150 
(retrieved record) are executed. (If a line 
printer is not used, delete this feature.) 

Use of this program is exemplified by 
Program Listings 4 and 5. Listing 4 is a 
contrived program file for airmail stamps 
of an imaginary country. Listing 5 presents 
a typical heading and the printout for this 
file. Stamp collectors will be familiar with 
the tricks used to compact records: well· 
accepted abbreviations, list ing of sets ver­
sus single stamps, appending minor 
varieties that carry suffixed letters, etc. 

The offset system can be extended to 
revenue stamps (e.g., with line numbers 
20000 on). Secondary stamp-issuing en­
tit ies can be included by added offsets; for 
example, the U.S. administration of the 
Philippines could be given the non-Scott 
prefix PHI. 

This article has focused on the 
usefulness of Basic program files in the 
microcomputer management of small data 
bases with cassette storage. Program files 
effectively pack data and have special 
merit with loosely formatted records and 
where values for a significant parameter 
can be encoded as line numbers. • 

LENGTH 12PAK 24PAK LENGTH 12 PAK 24 PAK 

C-05 ....•...•.•.• 69c 49C C·30 .......... 1.19C .99c 

C-10 ....••....••• 79c 59c C-60•......•.. 1.49c 1.29c 

C-20 ............. 99c 79c C·90.......... 1.69c 1.49c 


e HIGH FREQUENCY RESPONSE e VERY LOW NOISE• WIDE DYNAMIC RANOE • 

e USED IY SOFTWARE FIRMS, HOllYISTSAND RECORDING STUDIOS NATIONWIDE• 

• BOXES SOLD ONLY WITH CASSETTES 1.. EA•$2.00 PER PAK SHIPPINO • 

96K CP/M®
(For your TRS-a>* Model II ) 

Multiple Job Executive 
Add a whole new dimension to your 

TRS-80 Model II. Let it work while you 
world! 

. ATON's unique JobStream™ CP!M 2.2, along with additional RAM memory, allows you to 
s111111ltl11H111ly compile, assemble, or link in one 64K background partition (62K TPA) while you 
edit files, ud spool to the printer, ud communicate with another computer in up to four 32K 
foreground partitions (28K TPAI. 

As you expand your memory beyond 32K, you can also enter the amazing world of TrackMode 
BIOS™ wh ich not only •11ltiplin diskette speed up to five ti-. but also automatically performs 
read aher write checks for the ultimate in data reliability. 

•Gail! hard disk plff9n111nc1 for a fraction of the cost-alld 110 backu, prebl ...!!! 
• Works in 32K, add RAM memory to 256K using standard Radio Shack memory boards. 
• Supports two sided 1xpa111i011 disk drives ( 1.2 megabytes per diskette). 

JobStream CP/M 2.2 (with Z-80** Debugger) $235 
Video Text Editor $130 
Z.., Debugger Source Code S 50 
Package of above (a $415 value) $295 

"Software with Service" 	 Prepaid, Visa. M111erC1rd or coo. 
Sh1pp1n9 and handling txtra 
Californta residents add 6% salts llX.Ato n ;;ri.;::!:i:::~:.:\~•• .,,. .... 

260 Brooklyn Avenue, San Jose, CA 95128 
Internat1onal, Inc . .... 39e (408) 28&-4078 
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GENERAL 

Is anybody there . .. does anybody care? 

Adventures in Modemland 


Fred Blechman 
7217 Bernadine Ave. 
C.noga Parle, CA 91307 

In Part I of "Adventures In Modemland" 
I described how I got my TRs-80 con­

nected to my telephone using the Micro­
connection modem from The Mlcroperl­
pheral Corp. Now I could communicate 
with microcomputer bulletln boards all 
around the country. Aaaumlng I could only 
contact other TRS-SOS I looked over a llat 
of 133 bulletin boards from The Mlcro­
perlpheral Corp. and found several that 
looked TRS-80 oriented: Forum·80, 
Comm-80, lnfo-80, Hobbleat-80 and 
Englneer-80. The closest was Fullerton, 
CA-the Comm.a> bulletin board of the 
Orange County TRs-80 Users Group (OC­
TUG). 

I reduced my equipment to the bare 
bones for modern operation. The Micro­
connection was ribbon-cabled directly to 
the TRS-80 keyboard card edge. My 
parallel printer and Exatron stringy/floppy 
tape storage unit, normally connected to 
the keyboard, were disconnected. I didn't 
want any Interaction to create problems­
1was confused enough already. See Fig. 1 
for the minimum configuration. 

Modem Encounter of The Rrst Kind 

I plugged In the Mlcroconnectlon wall 
transformer, and made sure the telephone 
was connected. I loaded the S80 software 
program (provided with the Mlcroconnec­
tlon) Into the TRs.a> using the cassette 
recorder. When the screen asked tor(H)alf 
or (F)ull Duplex command, I typed In F. The 
screen went blank except for a cursor In 
the upper left comer. I put the Mlcrocon­
nectlon modem In the Simplex/Data mode, 
and random characters (created by the 
dial-tone) and llne noise appeared on the 

This Is the second article by Fred Bl«:hman 
abOut mOdems; the first was Tfle Mlcrocon­
nectlon 80 Mlcrocomputlng, August 1981. 
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screen. When I preaaed a key that 
character appeared on the screen; this 
meant my modem was ready. I put the 
modem switches In the Duplex/Voice posl· 
tion, picked up the phone handset and 
dialed the OCTUG Comm-80 phone 
number, (714-526-3687). It answered 
almost Immediately with a click and a 
steady tone. 

I quickly set the Mlcroconnectlon to the 
Duplex/Data mode. Thia transmitted a car­
rier of the proper frequency to the modem 
at the other end of the line, letting the 
Comm-80 system know I was In contact. I 
hung up the telephone handset and con· 
tact continued through the modem. After a 
couple of Enters from my keyboard, the 
Comm-80 started asking questions. 

When OCTUG Ta•a, I Uatenl 

I had no experience with bulletin boards 
and no Instructions of any sort. I just 
muddled through the questions, giving the 
best answers I could think of. The first 
question (Do You Need Unefeeds, Indicate 
yea or no" ?) I answered no. Then the 
screen gave a basic description of the 
system. It asked my first name, last name, 
and location. It repeated my inputs on the 
aaeen and asked for confirmation. The 
screen showed I was being logged onto 
Comm-80, with the date, time and caller 
number. When asked If this was my first 
time on the system, I answered yea. I was 
then asked If I wanted more Information on 
the system; I replied yea and was told that 
Comm.a> la running on a TRs.a> with 48K, 
two MTl/MPI disk drives, TRSDOS 2.2, a 
Radio Shack RS-232-C, Centronlca Micro 
P1 printer, a Novatlon CAT modem, auto­
anawer hardware from Computer Control, 
and software from Faulk and Associates 
Software. 

Thia was followed by an Invitation from 
OCTUG to use the system any time 24 
hours a day, seven days a week. A almple 
command menu was then printed: 

E-Enter I MesNge 
K- Klll I MeHIQI 
H- Help, Reprint lhla Llat 
A- Retrieve a MeaMge 

S-Llat aummary of maaaagt1 
Q-Qulck Summary (MSG I & SubJact) 
W-Aedlaplay th• Welcome MHSIQI 
T- Tarmlnata the Saaaion 

Confusion and Panic 

Although all this was happening at only 
300 baud-about 30 characters per sec­
ond-many llnea were short. Thia meant 
that one, two or three lines a second were 
being generated on the bottom of the 
screen, pushing old lines off the screen. 
Without my printer connected, I had to 
read (and try to understand) too quickly for 
comfort. So I entered a T from my keyboard 
to terminate the session. The screen 
showed "User Logged OffComm-80," gave 
the date, time, and total time on system (In 
hours, minutes and seconds) and discon­
nected. I put the Mlcroconnectlon In 
Duplex/Voice model to disconnect at my 
end. 

I called lnfo-80 In Seattle, but got hung up 
in the system, so I disconnected. After a 
couple of Forum-80 calla I started to get the 
hang of It. I found I was able to read mes­
sages within various categories (miscellan­
eous, personal, commercial, system bulle­
tins) and I could enter messages of my own. 

Non-Standardization 

My confusion was caused mostly by the 
non-standardization among different 
systems. Various control keys and com­
mands are used. The TRs-80 does not have 
a Control key; Instead you use a combina­
tion of a letter key with an Up-Arrow, but 
not always. Some use Shift and Key or 
Down-Arrow and Key. Some just use the 
letter alone for control during receiving, 
but as a command when responding to a 
question. Without experimentation or 
documentation on a particular system, 
you can waste a lot of time (usually at long­
dlatance rates). Command letters can be 
particularly confusing. To end a seaalon, 
you might need a T to terminate, a B tor 
bye, or a G for goodbye. Don't use an E for 
exit or end, since E usually means enter 
(for leaving a message). Sometimes a B 
means bulletins Instead of bye. And G, 



" ... computer communication over phone lines is by 
standardized character code (300 baud ASCII)... " 

RIS 26 -14 11 
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[ CABLE ASSEMBLY 
r- l 

TO PARALLEL 1---1 	 ,-----,, 
PRINTER - I I \ 

---1 1---- I 	 CASSETTE 
RE CORDER

"- -'"' 	 'I II 
I I 

TO E>CATRON ( - --- .... , : I 

STRINGY/ - '. I 

FL OPPY TAPE - - -, I 
 I 

OR!VE I I I 


KEYBOARD SLOT 

THE MICRO ­

CO NNECT ION 


MOOEL I 
TRS - 1 0 
KEYBOARD 

WALL-PLUG 
XFM'.'...7 I Olt n 4K I 

TO llTV AC ..- ­ u--i 
TO PHONE z:: 

VIDE O 
MONITOR 

I \ I 

(LEVEL 

L INE 
MODULAR 
CONNECTOR 

TD SER IAL PRINTElt - - - J 
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Table 1 

Typical Apple Bulletin 


Board System Commands 


Function: 
(A, B, 0 , E, G, H, K, L, N, 0, R, S, T, V, W, X, 7) ?H I 
Enter your Choice: 
'ALL' For Complete Review 
'CTRL' For CTRL Characters, or 
'A, B, 0, E, G, H, K, L, N, 0 , R, S, T, W, X, ?'for lndlvldual Response. 
(CIR) to return to program 
?ALL 

Following is a brief llst and description of the commands and their usage: 


CTRL E-Retypes current llne up to present position and allows you to con­
tinue from that point. 

CTRL H (backspace)-Allows you to backspace one character at a time and 
prints A ·i· followed by the character you are backspacing over. This Is the 
same routine as Is used for delete or rubout Instead of true delete. (For the 
benefit of printers) 

CTRL U (forward arrow)-Starts you back at the beginning of the current line 
being typed (I.e. start over). 

(C/R) to continue, (E) to end 7 
A-Apple 40 column. Normally you would be allowed &4 characters per line. A bell 

will sound at 59 and on up to &4 columns at which point you would be forced 
on to the next line of text. In the Apple 40 mode, the bell will ring at 35, then 
again at 38 and 39, dropping you to the next llne at 39. To avoid an extra blank 
line because of the 40th character, 39 was used instead of 40. 

B-Print bulletin. Prints bulletins at beginning of program. 

(C/R) to continue, (E) to end 7 
0-DuplexSwitch. Alternately selects full or half duplex operation and Informs 

you of current status. Table continues 

used for goodbye on some systems, Is 
used for graphics on Forum-80. Also, the 
same letter can have entirely different 
meanings as sub-commands within a 
single system. 

Adding the Printer and Stringy/Floppy 

With a few contacts under my belt, 
decided to add the printer so I could have a 
printout of what was happening on the 
screen. I have an Okidata Microllne-80 
pr inter with a Centronlc s-compatible 
parallel interface, so I'm able to use a Radio 
Shack Printer Interface Cable (#26-U11) 
without modificat ion. 

Since I don't have an expansion Inter­
face and the Mlcroconneotlon was already 
plugged onto the card edge at the left rear 
of the keyboard, I used a two-for-one bus 
extender from Exatron. This is a five-Inch 
long 40-wire ribbon cable with a 40-pln 
male card-edge connector on one end, a 
40-pln female card-edge connector on the 
other end, and a 40-pln male card-edge in 
the center. This allows you to connect two 
40-pln cables to the keyboard in parallel. I 
connected both the printer interface cable 
and the Microconnectlon cable to the 
keyboard using a bus extender. To use the 
printer with the S80 software, press the 
Shift, Up-Arrow and P keys at the same 
time. To stop printing, press the Shift, Up· 
Arrow and S keys at the same time. 

Next, using another two-In-one bus ex­
tender, I added the Exatron String/Floppy 
tape storage unit. I made a copy of S80 on 
a String/Floppy wafer, and It loads the S80 
program In a few seconds. The system, 
with printer, Stringy/Floppy and Mlcrocon· 
nectlon connected parallel to the key­
board, worked just fine. No crosstalk or In· 
terference has been noted even after 
several months of operat ion. 

Talklng to an Apple 

I not iced several bulletin boards llsted 
that were local phone calls-but they were 
all listed as ABBS. (Apple Bulletin Board 
System). I knew an Apple used a different 
Basic than a TRS-80, and that the screen 
on a standard Apple computer showed only 
40 characters on a line, although the TRS-80 
had &4 character lines. I d ialed the Canoga 
Park ABBS at (213) 340-0135. Everything 
worked perfectly; I have since found that 
computer communication over the phone 
lines Is by standardized character code 
(300-baud ASCII) using standardized 
frequency-shift keying (Bell 103), so any 
computers using these standards can talk 
to each other-Apple, PET, TRS-80, OSI, 
etc. 

My first session with the Canoga Park 
system yielded a four-foot long printout In 
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E-Enter message. Allows you to enter a message Into system. Enter com· 
mands are basically self explanatory. A carriage return (CIR) at this point will 
list out the command menu for entries. The change command allows you to 
change an entire line but not just change part of It. Make sure when you are 
done with the message to save It to disc with the 'S' command. 

(CIR) to continue, (E) to end ? 
G-Goodbye. Exit program. 

H- Help. Prints this routine. 

K-Klll a message. Enter this to delete a message from the file. A password 
may be necessary If one was used at the time of message entry. 

L-Llne feed on/off. Normally on. For terminals that need an extra linefeed 
character to advance to the next llne. 

(CIR) to continue, (E) to end ? 
N- Nulls. Adds an extra delay after a carriage return to allow printers time to 

move the printerhead back to starting position. This option only works with 
the line feed option on. Each null ls equivalent to 30 milliseconds delay and Is 
adjustable from 1 to 30. It defaults to one. 

Q-Qulck scan. An abbreviated scan See 'S'. 

A-Retrieve messages. Allows you to retrieve a message from the file. 

(CIR) to continue, (E) to end ? 

Teblfl contlnuea 

seven minutes and six seconds-and that 
Included the time I spent scratching my 
head trying to figure out what to do next! 
Now I had the command and control codes 
for a typical ABBS system. (See Table 1 for 
main commands and control characters.) 
Additional sub-commands are described 
during specific functions If you hit Enter 
instead of entering a command. 

I called another local system-the 
Woodland Hiiis ABBS at (213) 346-18-49. 
This system Included an automatic log-on 
function and a Chat mode. Typing a Casa 
command alerted the system owners (If 
they were available) who could use their 
Apple keyboard to send a message In real 
time; I'd answer from my keyboard. It's like 
RTIY (radio teletype) but uses the video 
screens Instead of printers. 

A Vl11t to the Big Apple 

Since this system was located only a 
few miles away, I made an appointment to 
see It In operation. I couldn't believe how 
simple It was: An Apple II with 48K RAM, 
two disks, a 12-inch video monitor and a 
D.C. Hayes auto-answer modem are con­
nected to a standard telephone. When It 
rings, the auto-answer modem triggers the 
computer. The disk-based program was 
purchased for about $40 from Rainbow 
Computing In August 1980. No user's guide 
Is necessary, since the program Is self-doc-

ONACKI 
0 

INTRODUCING THE FIRST PASCAL COMPILER 

FO·R TRS-80* MODEL I AND MODEL 111·· 

• FAST ONE PASS RECURSIVE DESCENT DESIGN 
• CONFORMS CLOSELY TO ISO DP 7185.1 
• SYNTAX ERROR CHECKING 
• ACCESS TO TRS-80 GRAPHICS AND RANDOM NUMBER GENERATOR 
•COMPLETE DOCUMENTATION 
• RUNS UNDER TRS DOS 

SEND CHECK OR MONEY ORDEll - o'lo SAi.ES TAX fOTl CAUF Of?DEllS 

ONACKI SYSTEMS ~ 
•TRS-80 IS A TRADEMARK OF TANDY CORP. 5161 COLE ST. A 

ffMINIMUM 32·K AND SINGLE DISK DRIVE SAN DIEGO, CA92117 <?· CKI 
..-427 
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t; RACET SORTS - RACET UTILITIES - RACET comput.. - RACET SORTS - RACET UTILITIES - RACET compul.. - RACET SORTS - RACET UTILITIES - RACET computes ­

~ 
a: 
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~ 
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t; ~ ~ I 
I 

fJ) 

;::"' 
:; 
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:::> ... 
"'0 

~ 

fJ)... 
a: 
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I 

FIELD PROVEN!! 
t; 

~ 10 MEGABYTES and MORE for the TRS-80* Model II 
: plus SHARED ACCESS to HARD DISK DRIVE i 
;; E 
~ Hird/Sift Disk System (HSDS) Saftwlfl allows access as single drive. You can have that 10 Megabyte continuous file - that 50,000 name maillist or inventory! 8 
g Or a directory with 1000 entries! All completely compatible with TRSDOS 2.0 BASIC. You can mix floppy and hard disk drives. Includes special utilities including ti 
t; HPURGE, DCS Directory catalog System, HZAP Hard Disk Superzap, and many special formatting options. Three to eight times faster than floppy! RACET quality ~ 
0 

~ HARD DISK DRIVE aCONTROLLER $5995. SICOlld User $595. HSDS SOftwlf1 $400. (Note: HSDS now also available lor CORVUS drives!!) I 
~ KFS·IO (1-drive 32K Min· Mod II 64K) Mod I 1nd Ill $100, Mod II $175 ~ 
"' Assembly language ISAM facility! Interlaces with BASIC. Very last access to records in large files. Access/insert times 1·4 seconds. _,
§ B-Tree directory structure eliminates record search. No lile reorganization required. Sector buffering reduces media and drive wear while increasing performance. § 

~ :~~=~~~~~~~~~~i:~~1~f~ !~: i~~~~~~~ ~~~=~:~~!;:=;:~,::~~v~r~~e0i~ ~~:1e~~C~~ ~~~ ~!~~~;~i~:~;~i~~~gr:o~~!~~~ 5a:< 

~ MAILLIST {1·drive32K Min - Mod 1164K) llo4ll I 11d Ill $75, llld II $150 
1~ This ISAM·based maillist minimizes disk access times. Four keys - no separate sorting. Supports 9·digit zip Code and 3-digit state Code. Up to 30 attributes. 

1 Mask and query selection. Record access/update time 1·4 seconds!! ~ 
~ DISCAT (32K 1·drive Min) llod I lftd Ill S50 g 
g This comprehensive Diskette cataloguing/Indexing utility allows the user to keep track of thousands of programs in acategorized library. Machine language program t; 
t; works with all TRSDOS and NEWDOS versions. Files include program names and extensions. program length, diskette numbers, front and back. and diskette 0 

0 free space. RS232 drivers and other features. ~ 
~ LPSPOOL (32K 1·drive Min) Mod I $75 I 
I LPSPOOL - Add multi-tasking to permit concurrent printing while running your application program . The spooler and despooler obtain print jobs from queues ! 
! maintained by the system as print files aregenerated. LPSPOOL supports both parallel and serial printers. a 
a BASIC LINK FACILITY 'BLINK' (Mod I Min 32K 1-disk) Mod I $25; Mod II $50; llod Ill $30 ~ 
~ Link from one BASIC program to another saving all variables! The new program can be smaller or larger than the original program in memory. The chained program t; 
;: may either replace the original program, or can be merged by statement number. The statement number where the chained program execution is to begin may o 
w be specified! ~ 
~ INFINITE BASIC (Mod I & Mod Ill Tape or Disk) Med I $50; llld Ill $60 I 
1 Extends Level II BASIC with complete MATRIX functions and 50 more string functions. Includes RACET machine language sorts! Sort 1000 elements in 9 seconds!! ~ 

fa Select only functions you want to optimize memory usage. §
§ INFINITE BUSINESS (Requires Infinite BASIC) Mod I I Ill $30 § 
~ Complete printer pagination controls - auto headers. footers. page numbers. Packed decimal arithmetic - 127 digit accuracy +. - , •, I . Binary search or t; 

sorted and unsorted arrays. Hash codes. ot; <( 

0 COMPROC (Mod I & Mod Ill - Disk only) Mod I $20; Mod Ill $30 a: 
: Command Processor. Auto your disk to perlorm any sequence of instructions that you can give from the keyboard. DIR, FREE, pause. wait for user input, BASIC. I 
I No. of FILES and MEM SIZE, RUN program, respond to input statements. BREAK, return to DOS. etc. Includes lowercase driver sottware. debounce and screenprint! ~ 
~ GSF (Mod I & Ill Tape or Disk - Specify Memory Size) llld I $25; llod II $50; llod Ill $30 ~ 
iil Generalized Subroutine Facilities. The STANDARD against which all other sorts are compared! And then compare prices! Machine language - fast and powertul! t; 

Multi-key multi-variable and multi·key character string. Zero and move arrays. Mod II includes USR PEEKS and POKES. Includes sample programs. o6 DSM (Mod I Min 32K 2-drive system. Mod II 64K 1·drive. Mod Ill Min 32K 1-drive) Mod I $75; Mid II $150; Mid Ill Siii ~ 
: Disk Sort/Merge for RANDOM files. All machine language stand-alone package for sorting speed. Establish sor1 specif~tion in simple BASIC command File. 
1 Execute from DOS. Only operator action to sort is to change diskenes when requested! Handles multiple diskette files! Super last sort times - improved disk 1/0 : 
! times make this the fastest Disk Sor1/ Merge available on the TRS. i 
a UTILITY PACKAGE (Mod II 64K) $150 e 
~ Important enhancements to the Mod II. The file recovery capabilities alone will pay ror the package in even one application! Fully documented in 124 page manual! 8 
;: XHIT. XGAT, XCOPY and SUPERZAP are used to reconstruct or recover data from bad diskettes! XCOPV provides multi·file copies, 'wild·card' mask select. t; 
~ absolute sector mode and other features. SUPERZAP allows examine/change any sector on diskette including track-0, and absolute disk backup/copy with 1/ 0 ~ 
c recovery. DCS builds consolidated directories from multiple diskettes into a single display or listing sorted by disk name or file name plus more. Change Disk a: 
a: ID with DISKIO. XCREATE preallocates files and sets ' LOF' to end to speed disk accesses. DEBUG!! adds single step. trace. subroutine calling, program looping, I 
~ dynamic disassembly and more!! :ii 
~ BASIC CROSS REFERENCE UTILITY (Mod II 64K) S50 § 
~ SEEK and FIND functions for Variables, Line Numbers, Strings, Keywords. 'All ' options available for line numbers and variables. Load from BASIC - can with § 
=> 'CTRL 'R. Outputto screen or printer! t; 
t DEVELOPMENT PACKAGE (Mod II 64K) $125 o 
~ Includes RACET machine language SUPERZAP, Apparat Disassembler, and Model II interlace to the Microsoft 'Editor Assembler Plus· software package including ~ 
a: uploading services and patches for Disk 1/0. Purchase price includes complete copy of Editor Assembler + and documentation lor Mod I. Assemble directly I
1 into memory, MACRO facility , save all or portions of source to disk, dynamic debug facility (ZBUG), extended editor commands. ,_a:IJ> 
~ h fa: DEALER inquiries invited. System Houses - check lor special pricing on ard drives and so tware. o 

~ ~ RACET COMPUTES~ ~ "' CIRCLE REAOER REOUEST FOR FREE 24-PAGE CATALOG CHECK. VISA. MIC. C.0.0.. PURCHASE ORDER E 3 ... 41 ~ 
~ "TRS·80 IS ATRAOE MARKOf TANOY CORPO RATION TflErHONE OllDEllS ACCEPTED (7141 "7-4"8 a: 
a: 1331 II. llWSEU. IUITE M. OIWllE. CA 12tl7 I 

RACET SORTS - RACET UTILITIES - RACET computes - RACET SORTS - RACET UTILITIES - RACET computes - RACET SORTS - RACET UTILITIES - RACET computes ­



"Prepare to communicate with giants like 
The Source and CompuServe." 

S-Summarlze messages. Allows you to scan over messages starting at the 
message # you specify. 

T-Time and date. Gives you the current time and date. This is also used 
automatically during log-In. 

W-Welcome. Prints welcome message at beginning of program. 

X- Expert user. Does away with certain explanatory messages during the pro­
gram. It also allows certain C/R"defaulta. Ex: A CIR in respor.se to functions? 
will print functions supported by ~t"!,e system. 

-Prints functions supported In that current mode of operation. 

cents for Volume II. Mail to user's guide, 
Forum-80 Headquarters, 7600 East 48th 
Terrace, Kansas City, MO 64129. 

Bulletln Board Roster 

There are at least 200 bulletin board 
systems on line around the United States. 
Some lists have been published previously 
(80 Microcomputing, May 1980, page 110, 
and Kilobaud Microcomputlng, October 
1980, page 158) but the picture keeps 
changing. The most extensive list I know 
of Is offered free; send a self-addressed 
stamped envelope to The Mlcroperlpheral 
Corporation, P.O. Box 529, Mercer Island, 
WA 98040-(206) 454-3303. 

Is self-documented and prompts the user. 

Forum-80 

While there are many bulletin board 
systems you can use with a TR&aO, the 
most widely avallable system designed 
with the TRS-80 user In mind-and using a 
TRS-80 as the host computer- ls the 
Forum-80. Biii Abney, the lather of 
Forum-80, spent two years writing the 
combination Basic and machine language 
programs. If you have an interest In setting 
up a bulletin board system, the current 3.1 
version is available for a one-time license 
fee of $150, which Includes free technical 
advice. 

A minimum Forum-80 bulletin board 
system requires a TRs-ao with 48K RAM, 
three 35-track disk drives, an RS-232 board 

and an auto-answer modem. You can call 
Abney from 5 p.m.to 10 p.m..ESTweekdays, 
or 10 a.m. to 7 p.m. weekends (816) 921-9439 
for further information. 

You can use a Forum-80 system by 
following the screen prompts and using 
the Help command. However, the system 
offers sophisticated features and many 
commands and sub-commands that can 
save you a lot of time and make your con­
tact more efficient. To encourage proper 
utilization of Forum-80 systems, Abney 
distributes free user's guides, In two 
volumes. Volume I ls the basic system and 
Volume II covers the more advanced 
features. For copies send a setf­
addressed, stamped, legal size envelope 
for each volume. 

Postage Is 28 cents for Volume I and 41 

What Good Are The BBs? 

You might wonder why you should get 
excited about using a computer bulletin 
board when a phone call or letter might be 
more efficient.Consider this: You and your 
computer are In the forefront of a new 
technological explosion in the information 
and communications fields. Bulletin 
boards are a training ground for develop­
ing new communication techniques. Also, 
some allow programs to be uploaded (from 
your computer memory to the host comput­
er memory) or down-loaded (from the host 
computer to your computer memory) In vari­
ous languages. As this sophistication pro­
ceeds, so will your ability to use your equip­
ment and knowledge. Furthermore, bulletin 
boards prepare you to communicate with 
giant Information systems like The Source 
and CompuServe.• 
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.,. Ill usily -Ji:a•., lr1l5f8 fills • ,..,. witll a.st 1lff odllr'*"""· saWt'w- follld a*""' tllal DHITEllM :Jiil wart will tt"
_....._ ~ illdlllls .it 111ty Ille brnU in.aa itsdf. -.i HI 
C111Vnl111 utHltla. a tnt Mlllf. SjKial Clllflgurallln ftla. urteu1 

.--Utilll - llrllu1 SIWDfl 
Wiiy di I lllld It? 

Ya bid OlllllTEllll tt \IQI bl! II~ rlficillllly wi" maiiy llif!nl1 
~. or tt \IQI dll ID CIS1lllli2t \IQlf 11Sa tor Ill "" • ~iaU 
'*"'1S.Y111 llllll OMlllTEllM ID SOLVE yG1ra.-li:atiaa prollilms oa 

- for .i. 
Wllll di Igit? 

1ll OlllllTERll paage ilclodes Ille OMlllTERM IHiul ,,._ IGlr 
aJIWfsiot ltilities. atut edillr. Md llltilg fills laf Ill witll ,...._ ~ 
Sidi as~ tll S.ra.•in.ms - ilSI llS s..,mol .utY" CJ11 
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Ticket Information 
Send SS per person with the name ol the snow 
you will anend to Nat10na1 Comouter ShOWs. 
824 Boylston Street. Chesrnut Hill. Mass 02167 
Tel 617 739 2000 Tickets can also be purchased 
at the snow 

THE 
NORTHEAST 
COMPUTER 

SHOW 
BOSTON 


Hynes Auditorium 

PRUDENTIAL CENTER 

THURS-SUN 

OCT 15-18, 1981 


11AMTO7PMWEEKDAYS 
11AMTO6PMWEEKENDS 

"'!"'8-!(=••.:nno-N·.r:= =~n= - .nL 
cot-~PUTER 

S==ft.wr­=-=u .,,-· ­
llVEIE 111 

IPmmllFlll 
YDI 11'II l '12 

Attend the biggest public computer shows in the coumry. 
Each show has 100.000 square feet of display space fea­
turing over 50 Million Dollars worth of software and hard­

ware for business. industry. government. education, home 
and personal use. 

You'll see computers costing $150 to $250,000 including 
mini and micro computers, software, graphics, data and word 
processing equipment, telecommunications, office machines. 
electronic typewriters, peripheral equipment. supplies and com­
puter services. 

All the major names are there including; IBM, Wang, DEC. 
Xerox, Burroughs. Data General. Oantel. Nixdorf, NEC. Radio 
Shack, Heathkit, Apple. RCA. Vector Graphic. and Commo­
dore Pet. Plus. computerized video games. robots. com­

. puter art. electronic gadgetry, and computer music to 
entertain, enthrall and educate kids, spouses and peo­

ple who don't know a program from a memory disk. 
Don't miss the Coming Of The New Computers­

\ Show Up For The Show that mixes business with 
pleasure. Admission is $5 for adults and $2 for chil­
dren under 12 when accompanied by an adult. 

THE THE 
MID.WEST MID•ATUlllTIC 

COMPUTER COMPUTER 
SHOW SHOW 

WASHINGTON, DC 
CHICAGO DC Armory/Starplex

McCormick Place 2001 E. CAPITAL ST. SE 
SCHOESSUNG HAll (E CAP. ST EXITOFF 1295 

23rd & THE LAKE ·KENILWORTH FRWY) 
ACROSS FROM RFKTHURS-SUN STAOtUMSEPT 10-13, 1981 

ntUAS-SUN 
l tAMTO 7PMWEEKDAYS SEPT 24-27, 1981 
11AMT06PMWEEKENDS 11AMTO7PMWEEKDAYS 

11AMT06PMWEEKENDS 

THE THE 
SOUTHEAST SOUTHERN 

CAUFORllACOMPUTER 
COMPUTERSHOW 

SHottATLANTA 
Atlanta Civic Center LOS ANGELES 
395P1EDMONTAVENEAT lACorwenliol1Center 

RALPH McGILL BLVD 1201 SOlffH FIGUEROA 
THURS-SUN THURS-SUN

OCT &NOV 1, 1981 MAY 6-9, 1982 
11AMTO7PMWEEKDAYS 11AMT07PMWEEKDAYS 
11AM T06PMWEEKENOS 11AMT06PMWEEKENOS 

.... s.- L.1sr of AdwrtiHr• on page 385 80 Microcomputing, October 1981 • 261 

http:S==ft.wr


MORE POWER 
J.Q Yj)U 

We stock the complete line of hardware, 
software, and accessories 

COLOR 
MODEL II MODEL 111 Computer or Video 

26-4002 64K 1 Drive 
$3500.00 

1 Drive Exp ........ $1030.00 
2 Drive Exp . 1560 00 
3 Drive Exp .. 2 100 00 

26-1061 
26-1 062 
26-1066 

4K I . 
16K Ill 
48K Ill 
W/ 2 Drives RS232 

. . .. $62000 
.... 875 00 

. .. 2180 00 

26-3001 
26- 3002 
26-3008 
26-3010 

4K .. .......... . 
16K Ext Basic 
Joysticks ...... . .. . 
Color Video .. ......... 370 00 

PRINTERS POCKET COMPUTER 
Quick Printer ......... $180 00 

9 '"1 Dot Matrix Printer . 325 00 

Line Prin ter VI 1025 00 
Da isy Wheel II 1725 00 

LJLJ LJLJLJLJu~ MUU liil lO 
Line Printer V 1625 00 u u..:., uuuuuu u n u u n c 

iO 0'.:J 0 LlLJD LJ LJ L:J]111 Ill Q DID 
1u LJ __1 U LJ LJ LJ ~---_J·~ !111 1:'.!l Q ID 

26-1206 Recorder 

PERIPHERALS 
26- 1140 Expansion lnlerface 

· 26-11 41 16K Expansion In terface 
w11hAM Ram . . . . ..... 31000 

· 26- 1142 32K Expa ns1on 
w1lh A M Ram 


26- 11 45 RS232C Board 

26- 1160/ 1 Min i Disk Drive 


26·350 1 1 9K PC .. s 185 00 
26-3503 Cassette t F 49 00 
14· 81 2 Recorder 79 00 

•Includes A.M. Electronics 90 Day Warranty 

DEALER P124 	 R.S. 90 Day Lim ited Warranty 
F-48 Form Provided

v452 

Fowlerville: 111 North Grand, Box 1071, J Ann Arbor: 3366 Washtenaw Ave.. 
Fowlerville, Ml 48836 Ann Arbor, Ml 48104 

(517)223-7281 (313) 973-2312m ­The power behind the dnvesC 

A.M. ELECTRONICS, INC . 
VISA 
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Also, we specialize In complete, powerful software 

packages for business. Put your TRS-80,... to work for you! 


o.lel-/Service Centar 
Recard PllCkage 
This package, built in several modular 
packages.,can be used separately, or in 
combination as a complete system. The 
modular units are self-contained. When 
combined, they will make the most 
complete and comprehensive service 
center bookkeeping/record-keeping 
package on the market. 

A complete history of customer repair 
files is maintained on-line. Customer files 
can be accessed by account number or 
customer name. The information file 
includes customer name, address and 
telephone number, make of unit. service 
dates, name of servicing technician. 
services performed. and total biNed. This 
information can be called to the scteen 
or printer as a total list, or by the last 
service date. 

The customer records module can 
post to accounts receivable module, 
payroll module and our Inventory Control 
System. 

A Model I computer. with four BO-track 
drives, or a Model Ill computer, with two 
80-track drives will hold approximately 
1,800 cuslomers and records. By addiig 
additional drives to the Model Ill, more 
than twice this amount of information 
can be maintained. By switching 
diskettes in drives.the capacity is 
unlimited. 

Versions of Dealer Service Center 
Record Package are available for Auto 
Dealers,Mechanics, TV Repair Centers. 
Electronic Technicians and Appliance 
Repair Centers. $la95 

Order Entry CWith 
lnvaicil• & Inventory) 
Orders are composed of name and 
address information (with optional 
company name), method of shipment, 
method of payment. items on order. 
quantities, prices. description. and stock 
number. The system also prints invoices. 

At point of shipment, inventory is 
automatically updated and dollar sales 
recorded. Shipping charges are logged 
and shipping date recorded. All entries 
may be edited and partial shipping is 
permitted. The inventory module allows 
checking and updating stock, inventory 

Seeyaur ...... 
A.M. Elec:t11011ics, Inc. dealer 

Here is a partial listing ot authorized A.M 

Electronics. Inc. dealers: 


ARIZONA-c_..,..-
POlloo 1•1 
Tuaon ARION 15i7l0 

~~::...:........ 
~- ArllOM 85C;Jtl 

CALIFORNIA 

CONNECTICUT 

.....y...--. ---­
Danbury COnMCICoC OMIO 

~-.._.,
14 54,,m,...... Street 

~C-ICUIOlillO 

OIST. OF COLUMBIA ,,__ 
•200WllConteft Awe NW 
W•"""lllon DC 20016 

FL.ORIDA 

n'la E111Bly 0 1114 
C..,,..,11er Faonaa ~16 
~·­

501 hMSlf'WI 
l~Ftot... 321SO ...,..._a...._c;;.._ior.-·--flcJr... J27117 

IL.LINOIS 
JHc_.. 

t950 ..., ANO 
AutOf'• lllno.J I050C 

MA~~rc.n.. 
120 Chtt1nut l•ne 

WhetliNJ , Illinois 60090_c_,...,........ 

1~7 S M1Cft'91nA11e 

~o """°'' 60805 

MASSACHUSETTS __.,..._"'­
IC..- ­_,...o_o_ 

_.,_l--y­ 01876 ·--­

2~::, 

L11Mton Mn& 0 14'0 

MICHIGAN ..,..._ 
600211h Sltoet 


G 11nd Aaptd1, MtChlQl n 49509 


•SOM~ - ­
-----· 
4lllbSli.-. ­
_.,_.....,. ..110 

EllM•­122E_.._ 
..Ulkegon . Mtc:htgan .....2 __.........,... 


6250 MtddletMlt AoeCI 
Garden City. Mtch191n 41135 

31 sM111on A\Otnue ·-­8 19 Rap.411. M ich191n •1307 

P011oa l0 13 

.......,.--· 4012 

--~ 

NEW HAMPSHIRE-
·-­
-d--030&5
.._,NEW__JERSEY 

"° M11ty Mom une NOfl" 
Trenton Ne,.,,.,.,,, 08631 

NEW MEXICO __,__ (,,.._""' 
4749 So\olth9fn $ E 

Albuquerque. New Meuco a11oe 

NEW YORK 
.-0.--111<. 

•2SC......... $1­
- ................. 1030S 


a.T.~ ,,,....... 

Centlt'ffd'I Hhr 'for• 11110 

NORTH CAROL.INA 
...... T........_ 

1201 W.ce..f'f OftW'ft 


RlltJQt\ NOfth Cuolina 21604 


OHIO 

12• btC 14thSlrtel-·~ .....-...on.o-
OllEGON 

1-C....E­
IJOOllhSI­

"""'- a._. 11112 

PENNSYL.VANIA 

Si&2Nut1 ROIO --­
Pr.oert1.,.1ttir. ~srh'anll t9410 

TEXAS _,_ 
11$00St~ont fap+"HIWly 

o.Jte1. fe•H 7$2"29 

reports, sales reports. shipping charges, 
etc. 

Order Entry is a complete order entry 
system.designed for almost any retail 
and/or wholesale business. Its capacity 
is upward-expandable from a dual 40­
track Model I system:1.750 inventory 
items. 385 orders per diskette. $191..95 

r.._-.:"Jmal...-,.... 

lnventary Cantral Systan 
This system gives the user complete 
access to and control over an unlimited 
number of inventory items. (Note: It has 
been found that systems containing 
more than 13,000 items are difficlAt to 
handle. from a maintenance time 
standpoint. Operations,such as Block 
File reoganization can take more than 3 
hours.) 

As presently configured, a Model I 
computer with one 40-track drive will 
hold 1,925 items. or for a four-drive 
system a total of 6,625 items. Four 80­
track drives will hold in excess of 13,000 
items. A Model Ill computer.with two 40­
track drives, wiM hold about 13,UOO parts. 
If required, A.M.Electronics can modify 
both the program and hardware 
configuration to allow on-line storage of 
an unlimited number of items. As the file 
becomes larger, maintenance 
operations take longer.Average search 
time is six seconds, with 12 seconds the 
longest time. 

Upon program initialization, the user 
specifies the item number and 
description digit length. This allows for 
item numbers up to 23 alpha-numeric 
characters. (As item number digits 
increase. digits for description usage are 
decreased.) 

The program is completely menu­
driven. Items can be added, edited or 
deleted from the file. Items can be 
placed on order, received to stock, or 
sold from inventory. Complete printout 
capabilities are available through the 
printout menu. 

Item information includes: item 
number, description, supplier, re-order 
point, cost, wholesale and retail selling 
price. quantity, on-order, and total sold. 
The re-order point is calculated by the 
program. based on number of items sold 
over a period of time. The time period is 
established at program initialization. 
$191..H 

A.M. ELECTRONICS, INC. 

Ann Arbor: 3366 Washtenaw Ave., Ann Arbor, Ml 48104 (313) 973-2312 Store Hours:Monday-Friday 10-6. Sat. 10-5 


Gr•nd Opening of our Radio Shack Authorized DHlershlp at: 111 North Grand.Box 1071, Fowlerville, Ml 48836 (517) 223-7281 

Attention Dealers, OEM'•• Distributors: Call us for details on our attractive pricing. 

Pucn ••.H>ttt<.:t to change wunouc nonce'"TRS -80 IS 1111dema•k cl Tandy CO<p • 
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APPLICATION 


r lculating time and place all year. 

Sunrise • • Sunset• 

....................................~~.......... 
............................................,? <\ 
~\----

-
Harold K. Skrsmstsd 
8045 S. A1A Hwy. 
Mslbourne Besch, FL 32951 

Would you like to know the 
time of sunrise and 

sunset without having to look It 
up In the dally newspaper? The 
following program finds the 

declination of the sun, the 
equation of time (the difference 
between apparent and mean 
time), the compass direction of 
the sun at sunrise and sunset, 
and the time of sunrise and 
sunset for any point in the con· 
tinental United States. 

If you are interested In these 
values for only your own loca· 
tion, the program can be 

simplified by replacing the 
statements before line 210 with 
statements giving the values of 
LA-your latitude in degrees 
and tenths, and TO-the time 
difference between sun time 
and standard time for your 
location. 

The declination D and the 
equation of time E are approx· 
!mated by finite Fourier series 

In terms of X, the week number 
and fraction of the week, in 
lines 280 and 340. The value .04 
In lines 530 and 560 is a correc· 
tion for the refraction of light in 
the earth's atmosphere at 
sunrise and sunset. 

I have found this program to 
agree within two minutes with 
the times of sunrise and sunset 
given in the local newspaper. • 

Program Listing 

11 PltillT"'111IS PROCMll FINDS THE DBCLlllATION or Tl'! SUN, THE EQUA 
TION" 
21 Plllll'l'"OP 'l'Il'E , THE AUllU'l'H ANGLES or SUNRISE AND SUNSET, MD 
TB!" 
31 PlllNT"TlllBS or SOlllllSE AllD SUNSET FOR AllY POlllT Ill THI COllTlll 
INTAL• 
.. HillT"OlllTID STATES." 
111 Diii •Cl2l 
111 Pt.•3 . 14159/ 261 J•57. 29S79 
121 llCPIJT"lllT!lt LATITUDE (DEG. ,lllN. ) " 1Dl ,IU 
131 LA•Dl+tll/ U 
UI IllPUT"DT!R LOllGITUDE CD!G.,llIN .) " 1D2,112 
151 IICPIJT"lllTER TillE lOllE ( !,C,11,P ) "1 T$ 
lU IP TS•"I" THEN L0•75 : GOTO 211 
171 IP TS•"C" TB!N L0•91: GOTO 211 
181 IP TS•"ll" THEN LO•l15: GOTO 211 
191 I F TS•"P" THEii L0•1211 GOTO 2lt 
211 GOTO 151 
211 T0e(D2+112/ 61 -L0) / 15 
221 IllPUT"ENT!Jt llOll'l'H NO .. DAY or llOllTH" 1ll ,DA 
231 FOR I•l TO 1 2: Rt:AD N(I) : N!X1' I 
241 DATA l,ll,59 , 91,121,151 
251 DATA 181,212,20,273,314,334 
261 X•(N (ll)+DA)/7 
281 D•. 456- 22 . 91 S•COS( PL•X) - • 431•cos ( 2°PL•X) - . 156•COS( 3•pi.•xt +3. 
831"51 N ( PL"X l +.161"SIN( 2°PL0 X) - •l82"SIN()•PL0 X) 
311 PRINT 
lll PRlN'l"DECLlNATION or SUN1"1 
321 PRINT USING"UI. I " 1D1 
lll PlllllT" 1>£Gll£!S" 
341 E•.118+. 511"COS ( PL"X ) -3 . a1•cos12• PL"X) -.ll6"COS ( 3"PL"X) - . 1 5 

••cos(4•PL•X)-7 . )17•SIN( PL"X)-9. 471'SlN(2'PL'X) - • 391•SI N( 3•PL'X ) 
- • 242"SIN ( 4° PL"X) 
361 PRINT" EOUATION OF TIME:"1 
371 PRINT USING"tll.l"1E1 
381 PRINT" llINUTES' 
391 CL•COS (LA/J): SD•SIN(D/ J ): CD• COS(D/ J ) : Y•SD/CL 

411 IF ABS (Y) •> l THEN PRIHT"NO SUNRISE OR SUNSET" : END 

411 l•91-J0 ATN (Y/ SQR(l - Y0 Y)) 

421 PRINT' AUMUTH OF SUNRI SE:•: 

431 PRI NT US ll<G"tllt.t":Z1 

441 PRINT" DEGREES " 

451 PRlllT"Al l ll UTH OF SUNSET : " : 

461 PRi llT USlllC'llll.l" r36f-Z : 

471 PRUrt" DEGREES " 

411 ST•SnC1/Jl/CD 

49f 1' AllS(ST)>• l THEN T•6: TT•6: GOTO 521 
Sii CT• SOll (l- ST• ST) 
HI T•J/l5 'ATN ( ST/ CTI : Tl'•T 
521 IP D<I THEN T• 12- T: TT•T 
531 TeT+TD-E/ 61- .14 
541 GOSOB 611 
551 PRINT"Ti llE or SUNRISE : " 1Tl$1":" 1T2 $:. " 1TS: •• s .T • • 
561 T•l2-TT: T•T•TD-£/ 61+ . 14 
571 GOSUll 611 
511 PJUNT.TI ME Of SUNSETa · 1Tl$1•:•1T2$1• ·1 T$1 · .s.T.· 
591 !ND 
61t Tl•!NT(T) 1 T2•T- T l : Tl$•STR$(Tl ): T2•1NT( (T2"611+5) / ll) 
611 T2$•STR$(T2) 1 T2$•RIGHT$(T2$, LEN IT2$) - l) 
621 IP INT(T2) <11 THEN T2$•"1"+T2$ 
Ut RETURN 
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1: only book that simplifies the BASIC language by 
explaining its many dialects is now even better! We've added 
240 BASIC words from the world's latest computers, for a 
new total of nearly 500 words detailed in aconcise 
easy-to-read manner. 

The 480-page 2nd Edition BASIC Handbook tells you 
everything you need to know about today's BASIC language. 
It explains all significant Statements, Functions, Operators 
and Commands, so you can put them to work instantly! 

If there's an alternate way to write aprogram using other 
BASIC words. the Handbook shows you how. If a program 
needs aFunction your computer doesn't have, the Handbook 
generally has asubroutine which does the same thing. And 
it's all alphabetized and indexed for fast access! 

The big new 2nd Edition helps you convert those "strange" 
programs found in magazines and professional journals to 
RUN on your computer. Extra sections describe many 
specialty BASICs, including Atari, Sinclair, Tektronix, 
TRS/Color, plus Disk BASIC. 

For students, businessmen. hobbyists, and pros- anyone 
who works with BASIC, the updated Handbook is 
indispensable. Order your Second Edition today! It's the 
missing link between you and more computer power! 

r------------------·I Yea! Give Me More BASIC Powerl 
I Please send copies of THE BASIC HANDBOOK 

2nd Edition. (30 day money back guarantee) 
1 o My check for $19.95 each and $1.65 P&H is enclosed. 

1 (Californians add 6% tax.) 

I o Charge it to my MasterCard or Visa (circle one) . 

I Acct. No. xp. Date ___ 

I Name _______________ 


I Address -------------­
: City______ State,____ Zip ___ 


I 	 Signature-------------­
Mail to: CompuSoft® Publishing, 1050-E Pioneer Way, Dept. A 

• El Cajon, CA 92020 
I Or Call: (714) 588-0996 to order now! .,-311 

I 
I 



APPLICATION 

Where you'll be with this meat inventory program. 

;Fat City 


David D. Busch 
515 E. Highland Ave. 
Ravenna, OH 44266 

Letting your computer keep 
track of the meat in your 

home freezer can save frostbit­
ten fingers and energy lost to 
escaped cold air. Better yet, 
firm control over what you have 
and don't have can keep you 
from accidentally dipping into 
the latest meat stocks while an 
older cut languishes at the bot­
tom of the stack. 

Freezer Inventory was writ­
ten to take some of the confu­
sion out of stocking and main­
taining meat In a home freezer. 
Some homeowners use log 
books which are difficult to 
maintain, never up-to-date, and 
time-consuming. It's usually 
necessary to do a physical in­
ventory once each six months 
or so just to be sure of what's 
hidden in dark recesses of the 
freezer. 

Others stock and replenish 
by the seat of their pants,know­
ing vaguely how much ground 
beef remains, and frequently 
allowing choice cuts to suc­
cumb to freezer burn or some 
other malady because they 
were kept two or three years 
beyond the recommended 
freezer life. 

FHturea 

Freezer Inventory is a disk­
based meat Inventory system 
written for the TRS-80 Model I 

or Ill. Type, cut, weight and date 
frozen for up to 50 pieces of 
meat can be entered and 
stored. Depending on memory 
available, the number of Items 
in the Inventory can be in­
creased. 

In accessing the data, the 
user can see a list of all the 
foods In the freezer or scan the 
available cuts of only one type 
of meat. Nervous types can 
also retrieve Inventory Items by 
age. The program presents a 
list of all meats that were 
frozen one to six months prior 
to the current date. 

Meats can be entered in one 
of seven different categories: 
pork, beef, lamb, fowl, ham, fish 
and other. Those who normally 
do not eat a certain type of 
meat for religious or other 
reasons can delete that selec­
tion(s) from the list. On the 
other hand, If ratt lesnake, 
game or goat is part of your 
menu, it can be added. 

Thirteen different cuts can 
be entered to further differen­
tiate the Item In the meat Inven­
tory. I put together the list to 
conform to the cuts we most 
frequently buy in our house­
hold: three kinds of roasts, 
three kinds of steak, chops, and 
other configurations such as 
ground. Again, these may be 
altered by the user. 

To initialize the program, the 
data file must be created. This 
can most easily be done by 

typing DIM FOODS(S0,4) In the 
command mode, and then 
typing GOTO 1420. The pro­
gram will open the file Foods, 
and save the available data (no­
thing, at this point) to the d isk. 
Then, a File Not Found error 
will be avoided when the pro­
gram Is first run. 

Data on the different meat 
types and ca,tS-are Read Into 
two string arrays, TypeS(n) and 
CutS(n), at the beginning of the 
program. Next, the user Is con­
fronted with a menu, which 
presents six options: 

• See list of all foods in the 
freezer. 
• See list of only one type of 
food In the freezer. 
• Add new foods to freezer 
inventory. 
• See list of foods by age. 
• Save Information input this 
session to disk. 
• Remove an item from in­
ventory. 

Entering New Food Data 

Depending on the option 
selected, control branches to a 
series of subroutines. Foods 
are added to the new or existing 
list as a subroutine at lines 
730-1030. The meat data are 
stored within the program in a 
two-dimensional string array, 
FOODS (row, column). The f irst 
row used, NF, indicates the 
number of foods in the file, and 
is incremented by one each 
time a new food is entered. 

To simplify print ing out op­
tions, code numbers instead of 
the actual names of the types 
of meat and cuts are stored in 
the array. The code number 
points to the e lement of 
TYPES(n) and CUTS(n) ap­
propriate to the item. 

The first column of FOODS 
(row, column) stores a number 
from one to seven, which 
stands for the name of the meat 
represented by that element of 
the st ring array TypeS(n). For 
example, TYPES(1) = PORK, so 
If a cut of pork were to be en­
tered, a string containing the 
numeral " 1" would be inserted 
in FOODS(NF,1 ). 

The second column stores a 
string representation of the 
number that points to t he 
CUTS(n) element equivalent to 
the cut selected. Chops would 
be the fourth element of 
CUTS(n), so to indicate pork 
chops, FOODS(NF,2) would 
contain a four. 

The third column conta ins 
the actua l weight of the cut, in­
put by the user to the nearest 
half pound. Because the weight 
is stored as a string, the user can 

enter a number only, such as a 
four, or the words four pounds. 
The numeral must come first , 
as the program looks for the 
VAL of FOODS(n,3) when de­
leting a food from the llst. 

The date the food was frozen 
is entered into the fourth col ­
umn (FOODS(NF,4)). The format 
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MM/00/YY must be used. That 
is, Aug. 4, 1981, should be 
entered as 08/04181 . No error 
trap Is built In to catch Im· 
proper input, and failure to con· 
form to the standard MM/00/YY 
will make it difficult to delete 
an inventory item later. 

Entering new foods is fairly 
fast. Each of the TYPE$(n) and 
CUT$(n) options Is presented to 
the screen in a pair of For ... 
Next loops at lines 830-850 
and lines 920-940 respectively. 
INKEYS input will refuse any 
values other than those of· 
fered . Next, the user can Input 
the weight of the meat. Weights 
to the closest pound are sug­
gested, because of the need· 
less complexity of converting 
pounds and ounces to decimal 
values. If two identical cuts of 
meat are entered on the same 
day, the user should enter 
slightly different weights to dlf· 
ferentlate them. One could be 
four pounds, and the other 4.5 

pounds. Mark these working 
weights on the package of 
frozen meat so the correct 
weight can be entered when the 
Item Is deleted from the lnven· 
tory. 

After the date Is Input, con· 
trol reverts back to lines 
770-800, where the Information 
entered Is transferred to the 
correct element of FOOOS(row, 
column). Then, the program 
returns to the menu. 

You should remember to 
save current data to disk before 
exiting the program. By not hav­
ing Save as an automatic step 
following the Input of each new 
item of food, some time Is 
saved whenever several items 
must be entered at one time. 
This will frequently be the case 
after a shopping trip, or when 
freezing a newly purchased 
side of meat. 

In addition, a list of the cur­
rent foods In Inventory, In· 
eluding the new entries, can be 

requested-prior to the Save. If 
a mistake Is discovered In the 
new entries, the user can delete 
the error (using menu option 
six) before the data is saved. 
Only one disk 110 operation 
need be performed at the end of 
the session. 

Saving is performed at llnes 
1420-1490. The number of 
foods (NF) is first Printed to the 
disk file Foods, and then each 
element of FOOD$(row,column) 
is recorded. Because the disk 
110 time difference is almost 
negligible between having the 
Row loop Increment from one 
to 50 and from one to NF, I 
elected to use the former, 
simpler system for program 
clarity. Those who find It 
necessary to redimenslon 
FOODS(row,col) larger than 50 
rows may want to switch to the 
latter technique. 

Acces1lng the Fiie 

The food file may be ac· 

cessed three different ways. In 
lines 250-270, all the foods in 
the file are displayed. A loop 
from one to NF repeats until all 
foods are listed to the CRT. 
Pauses are built In every 12 
foods by a check In line 290 that 
sends control to a wait su~ 
routine at lines 400-430. If the 
loop counter (N4) can be evenly 
divided by 12(N4112 =INT(N41 
12)), then the user must hit any 
key to see the rest of the list. 

If only one type of meat is to 
be listed, a subroutine at lines 
450-710 checks FOOOS(N6,1) 
in line 590 to see If It matches 
the food type looked for (A$). If 
so, then the meat llstlng Is 
printed to the CRT screen (lines 
660-710), and a counter (CU) 
that keeps track of when 12 
Items have been found and dis­
played is incremented. The 
same wait subroutine is used. 

Meats may also be listed by 
age (lines 1050-1400). The user 
inputs the current date as a 

Program Listing 

18 CLEAR 180 8 
28 SLS• " /" 
3 8 Olli TYPE$ (7 ) , CUTS (l3) , POOD${ 51, 4 ) 
48 GOSUB 1580 
58 FOR N• l TO 7 :READ TYPE S( NJ:NEXT N 
60 FOR Nl • l TO 1 3 : READ CUT$ ( Nl J : NEXT Nl 
70 DA TA PORK,BEEf,LAMB, F OWL ,HAH,F ISH, O'ntER 
88 DAT A ROAST, ROAST- RUMP , ROAST-RIB, CHOP, STEA~-SIRLOIN, ST EAJ-CHU C 
K , STEAK- ROUND, WHOLE,HALF , BREASTS, LEGS , GROUNO, BRISKET 
90 KENU ••••••I •••••• 

188 CLS ,PRI NT :PRHIT 

111 PRI~'T 0 ENT ER CHOI CE : 0 


1 28 PRINT 0 l.J SEE LIST OP ALL FOODS IN FREEZER" 

138 PRll>'T 0 2 . ) SEE LIST ONLY OF ONE TYPE FOOD IN FREEZER" 


14 3 PR l~"'T • 3 . ) ADD NEW FOODS TO FREEiER I NVENTORY" 

1 5 3 PRI S'!' 0 4. ) SEE LIST OP FOODS BY AGE" 

l 6G PR! ~'T 5 . ) SAVE INFORM ATION I NPUT Tll I S SESSION TO DIS 

K" 

1 70 PRl~'T 0 6. l REMOVE AN I TEM FROM I NVENTORY" 

1 6 0 PR INT 

190 PRI NT "-- -->" 1 

20 0 AS• INKEYS:I F AS• "" GOTO 20 8 

2 1 2 A•VAL( A$) 

2 20 IP A<l OR A>6 GOTO 2 08 

230 ON /I GOTO 248 , 440 , 729 , l848 , 1410 , 1681 

24 a ' • •••• • LI ST ALL FOODS I N f' R£EZER •••••• 


250 C LS 

26G PRH :T "TYPE" , "CUT" , "WEI GHT", • o ATE" 

27a PRH::T 

260 FOR ,;4 • 1 TO "r 

290 I F Im(N4/ 1 2) • N4/ l 2 GOSUB 391 

) 110 PRINT TYPES {VAL ( FOODS{ N4, l) J ) , 

3 1 ~ PRINT CUT S{VAL ( POODS ( N4, 2 )) J , 

32~ PRINT POODS{N4, 3) , 

33 0 PRINT FOODS (N4,4 ) 

34 0 llEXT N4 

35 0 PRHT 

360 PRINT " HIT ANY KEY TO RETU RN TO ME NU" 

) 7 0 I F ! NK EYS • "" GOTO 370 

l80 GOTO 1 00 

3 90 PRH!T 

( 0 0 PRl ~'T " HJ".' ANY KEY TO S EE REST OP LIST" 

4 1~ I F I NKE'iS• " " GOTO 4 li 

4 2C CLS:PPINT 

' 3C RETUR•• 

.;40 ' 11 

••••• L.iST O~LY ONE TY PE Of FOOD •••••• 

<tSt} CU• l 

4 6 9 ( LS : PRI NT: PRI~'T 


47 C FOR ?4S• l TO 6 

4 60 PRl''T NS: ". ) 0 

; 


'90 P~I KT TYPE S( N5 l 

500 NEXT 1:5 

5 1 ~ PR I NT 

5 20 PR1''T 0 ENT ER CHOI CE" ; 

5 )0 AS•HIKE Y$ : 1F AS• " " GOTO 530 


541 A• VAL(A$J 
559 IF A<l OR A>6 GOTO 531 
56 8 CLS : PRINT:PRI NT 
578 PRINT " ALL " 1TYPE$(A) I 0 LI STED BELOW' " 
588 FOR N6 • 1 TO NF 
590 IP FOOD$(N6,l )•AS THEN GOS UB 660 
680 NE XT N6 
619 PRINT 
621 I P CU• l THEN PRINT " NC " ;TYPES(A); " FOU!ID HI FILE" , PRI NT 
6 38 PRINT "HIT ANY KEY TO RETURN TO HEUU" 
641 IF I llKEYS•"" GOTO 6 48 
6 5 0 GOTO 118 
6 61 CU• CU+l 
6 7 8 IP INT(CU/ 12) • CU/ 1 2 GOSU B 3 90 
6 81 PRINT CUT$(VAL (F000$(!16, 2 )) ) , 
691 PRI NT FOOD$( N6, 3) , 
711 PRI NT F000$(N6 , 4 ) 
7 11 RETURN 

17 21 • • ••* * ADO NEW FOODS TO FREEZER I NVENTORY • • • • • • 

738 CLS,PRINT,PRINT 
741 NF • NF+l 
7 511 PRINT •rooo TYPE OF NEW ENTRY : • 
7 611 GOSUB 828 
778 FOOD$( NF,l ) • A$ 
7811 POOD$ (NF , 2 ) • A2S 
791 F000$ (NF, 3 ) •AJS 
811 FOODS ( NF , 4) • A4 S 
811 GOTO lH 

821 PRINT 

8 3 1 FOR N2 • 1 TO 6 

841 PRl lrl' .U ; • ~ • : "n"PES t N7' 

851 NEXT N2 

861 PRINT "ENTER CHOICE : • ; 

87 1 AS•INUYS : IF AS• " " GOTO 8 71 

8 88 A• VAL(A$J 

8 91 IP A<l OR A>6 GOTO 871 

911 CLS 

911 PRI NT 

9 21 FOR N3•l TO 1 3 

938 PRINT N3 ; ". J "1 CUTS{ N3J 

948 NEXT 11 3 

958 PRI NT 

968 PRINT " ENT ER CUT OR TYPE : 0 

; 


978 INPU'r A2S 

U I A2• VAL {A2SJ 

9 98 I F 1'2 <1 OR A2 >13 GOTO 978 

1181 CLS: PRINT : PRINT 

1111 I NPUT " ENTER WEIGHT TO CLOS EST POUND , 0 ; A3S 

U 21 I NPUT "ENTER DATE FROZEN {MM/ DD/ YY ) ": U S 

113 8 RETURN 

11 4'1 1 

•••••• SEE LIST OF FOODS BY ACE ••**** 

1150 CLS : PRINT: PRI NT 

1 161 INPUT " ENT ER TODAY' S DATE : (·MM/ 0 0 / YY ) " :DATES 

1978 Yl$• RIGHT$ (0 1'T£$ , 2 ) 

1088 Ml S•LEFTS(DAT ES, 2 ) 


Progrem conrinues 
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' 19'1 Yl•VAL(Yl S) 
lite !ll • VAL ( lllS) 
1110 CLS : PRI~"T :PRINT 

1128 FOR N7 • 1 TO 6 
1138 TYS•YIS 
!HQ Tll•lll-N7 
l l 5Q I F Tll <l TH EN Tll• Tll +l2:TY•Y l - 11TYS• STRS(TY) 
1160 PRINT 
1178 PRINT "ALL FOODS " 1N71" llOllTHS OLO LI STED BELOW" 
1181 PRINT 
1191 PRINT" TYPE" , "CUT" , " WEICHT" , " DATE" 
1211 PRINT 
1211 CU• ! 
1221 FOR N8•1 TO NT 
1231 YS•RICMTS(FOODS ( N8 ,4) , 2 ) 
1240 HS•L£FTS ( FOODS ( N8, 4 ) ,2) 
1 258 I F VAL(Y$) • VAL ( TY$) Am> VllL( llS ) •'nl THEN 
1 260 NEXT NB· 
p71 PRI NT "ijJT ANY KEY FOR REST OF LIST" 
1281 A$•1NXEYS :IF llS• ' " COTO 1280 
129' CLS: PRI NT 
l3H NEXT N7 
l ll l PRINT ' HIT ENTER TO RETU RN TO HEl:U" 
1321 IF I NXEYS• " " COTO 1321 
I JJI COTO leO 
1341 CU-Cth I 
1351 IF CU/ 12• l!IT ( CU/ l 2) GOSUB 391 
llH PRINT TYPE S(VAL (f'OODS( NB,l )) ) , 
1378 PRINT CUT$ (VAL (FOODS ( N8,2))) , 

1381 PRI NT FOODS( NB, 3) , 

U H PRINT f 000$(N8 ,4 ) 

l4H RETURN 

1 411 • ••••• • SAVE rooos TO DI SK 


112e OPEii · o· , 1, ' FOODS" 

1438 PRI NT 1 1,NP 

1440 FOR RO.f• l TO SO 

14 58 FOR COL• l TO 4 

1460 PRl!fl' 11. POODS (ROW , COL) ; ', "r 

1471 NEXT COL , RO>I 

1488 CLOSE I 

1498 COTO !Be 

l 588 ' • • • • • LOAD POODS FRC»4 OJ SX 


1 518 OPEil · 1· ,1, · rooos· 
15 28 INPUT 11,Nf 

1538 POR ROW•l TO SO 

15 48 FOR COL•l TO 4 

l 5S8 I NPU·1 II, FOODS( RO.<, COL) 

1561 NEXT COL,ROW 

1571 CLOSE I 

1~88 RETURN 


GOSUB ll41 

MM/00/YY string, which is 
parsed, and the values of the 
MM and VY compared with the 
values of the corresponding 
segments of each of the dates 
of the foods in the file. Target 
years (TVS) and target months 
(TM$) are determined for each 
of six months before the cur­
rent month (lines 1130-1140). If 
a target month carries back 
Into the previous year, then the 
value of TVS Is decremented by 
one, and the target month ad­
justed accordingly (line 1150). 
The loop prints out l ists of 
meats one to six months old, 
month by month. 

Deleting en Item from the Fiie 

As foods are consumed, they 
must be deleted from the file. 
This Is accomplished by a 
routine at 1600-1750. The user 
enters data about the Item to be 
removed (type, cut, weight and 
date frozen), and each element 
of FOOOS(row,column) Is ex­
amined until a match is found. 
If the item to be deleted hap­
pens to be the last item in the 
file, (N9 = NF in line 1700), then 
NF Is decremented by one, 
making that row in FOODS 
(row.column) available for new 
entries (which will wipe out the 
old ones, if still present). Effec­
tively, the old entry does not ex­
ist, because loops accessing 
the data will not go beyond NF 
in their search. 

More frequently, however, 

the item deleted will not be the 
last element of the array. Usual­
ly the oldest cuts of meat are 
consumed first. In this case, 
the item is deleted by taking the 
last set of data In the array, and 
moving It to the spot to be 
vacated. Then, NF Is decre­
mented by one. Effectively, this 
closes up the array by put1ing 
the last entry Into the hole left 
by the last one deleted. 

Enhancements 

Freezer Inventory offers a 
number of opportunities for 
enhancement. Additional meat 
types and cuts can be tacked 
on by redlmensionlng the array 
TYPES(n) and CUT$(n), and by 
en larg ing t he loops which 
display these choices to the 
user for input or ret rieval. Use 
Step 2 to count off the display 
loops two numbers at a time, 
and change print lines, as In 
line 840 to read: 840 PRINT 
N2;".)": TYPES{N2),N2 + 1;".)"; 
TYPES(N2 + 1). This will allow 
displaying a greater number of 
choices on the screen at one 
t ime without scrolling off. 

Frozen vegetables could also 
be added with a little imagina­
tion. Vegetable could be given 
as element 0 of TYPES(n), and 
whenever FOOOS(row, 1) was 
equal to zero then column 2 
(cut) would be ignored, and, in­
stead, a vegetable type would 
be input or retrieved from a new 
column in the array. • 

1 598 ' • • • • • • RO.OVE POOD FRCl1 l NVENTORY • • • • • • 

1 688 CLS, PRINT•PRIN'I' 
1611 PRINT " ENTER DllTA ABOUT I TEM REMOVED PROK 
1628 GOSUB 821 
1631 POR N9• 1 TO NF 
16 0 IP VAL( FOODS(N9 ,l ) )•VllL ( A$ ) COSUB 1678 
1658 NEXT N9 
1668 COTO 188 
1678 I P VllL(POOD$ (N9 , 2))•VAL ( A2S) AND 
GOTO 1698 
1680 RETURN 
1698 IP FOODS (N9,4) O A4S THEN RETURll 
1711 IF N9•NP THEN NP•NF· l :RETUR N 
1 71 8 FOR 11•1 TO 4 
1728 f 00DS ( N9 , II) •FOODS( NF , M) 
1731 llEXT II 
1740 llF•llF· I 
1750 RETURll 

No.4 ~·~~~'\ 

"~,~~~~ 


~~ ~~ 
~~ You've Written

<S)\7 a Fanta.tfcGame? 
Then We'd LlJce to Publish It! 

We're loolliDC for bot GAME pro­
irana: 

ARCADE (HJ-SPEED GRAPHICS) 
ADVENTURE FORMAT 
FANTASY WARGAIONG 
BOARD GAMES 
LOGIC a PUZZLE GAiia 

Tbere'a Gold ID them there 

Gameal Write for our free 

Protrammer'• Kit today. 


INSTANT sonwARlt, INC. ...-2 

8abm1Hlon• Dept. 

Peterborou&b. NH 03458 


INVENTORY : • 

VAL ( F000$(N9,3))•VAL( A3S) 

Coming Next Month 


For November, 80 Mlcrocomputing 
takes a look at micros in business. 

We will cover topics rang ing from real 
estate to the stock market. 

Technical Editor Chris Brown has 
done an In-depth study of computers 
and the new white-collar militancy. In 
many businesses and federal agencies, 
there Is a class of technical elite who 
have the power to bring these institu· 
tlons to their knees by tampering with 
their computers. Some of these people 
have not hesitated to use th is power. 

News Editor Bert Latamore will give 
you the latest on electron ic mail and Its 
Impact on the business sector. Who 
knows, maybe someday stamps and 

mailmen wil l be obsolete. Electronic 
mail Is but one area that Is revolution­
izing communications. 

Freelancer Theron Wieranga will 
show you how to use your TRS-80 to 
keep track of your personnel file. This 
program has already seen use In a 
school system and promises to be of in· 
terest to any businessman with a large 
number of employees. 

Are you a realtor with a number of 
rental propert ies? Freelancer George 
Kwascha has a program that maintains 
rental records. A lso of interest to real­
tors wlll be Leslle Sparks' real estate ln· 
vestment analysis program.• 
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_____ __ 

_____ _ 

THE ORIGINAL MAGAZINE FOR 

OWNERS OF THE TRS-80TM* MICROCOMPUTER 


• TRS80'" IS A TRADEMARK OF TANDY CORP 

SOFTWARE 
FOR TRS-80'" 

OWNERS 

~:MONTHLY NEWSMAGAZINE 

Practical Support For Model I, II & III 


•PRACTICAL APPLICATIONS 
•BUSINESS 
• GAMBLING • GAMES 
•EDUCATION 
• PERSONAL FINANCE 
• BEGINNER'S CORNER 
• NEW PRODUCTS 
• SOFTWARE EXCHANGE 
• MARKET PLACE 
• QUESTIONS AND ANSWERS 
• PROGRAM PRINTOUTS 
.... AND MORE 

!Now IN OUR 4th YEAR 
PRO(jRAMS AND ARTICLES PUBLISHED IN RECENT ISSUES 

INCLUDE THE FOLLOWING: 


• FINCALC A COMPLETE Fll'<ANCIAL APPLICATIONS PACKAGE 
• INFORMATION SYSTEM REVIEW 
• STATISTICAL COMBINATIONS 
• PASCAL'S TRIANGLE 
• ASSEMBLY LANGUAGE FOR BEGINNERS 
• OISK Fii.ES 
• MOD Ill RF.VIEW 
• KEYBOARD THUNDER ANIJ LIGHTING EXPLAINED 
• DOS COMMANDS IN LEVEL II 
• PROBABll Irv CURVE GENERA TOK 
• CAl.CULATOK SIMULATIONS 
• l'HE MF.GAIWTf-. ( i AP 
• STOCKS AND 80NDS 
• BUDGET ANALYSIS 1FOR BUSINESS AND HOMEl 
• NEWDOS XO RF.VIEW 
• DUTCHING THE HORSE SYSTEM THAT CAN'T LOSE 
• A SIMULATED GOLF GAME 
• CONTINUOUS FORM SOURCES 
• 	 TAX SAVER REVIEW 


AND MORE 


~~ ofC ~~~\\'{\O~ If.!N:~:~x;¢] A Complete Financial Analysis Package Used 

£'0~~~ sc\\\Y To Calculate Markup, Margin, Annuities, Compound Interest , Nominal 

~ ~ su\\ o\\ And Effective Rates, Sinking Funds, Mortgage Calculations, Future Value, 


f.N{.~ ~\.. Savings and Insurance, Percentage Difference Between Two Numbers, 

\\ Amortization Schedule and More . .. .. . 

SEND FOR OUR NEW 64 PAGE SOFTWARE CATALOG (INCLUDING LISTINGS OF HUNDREDS OF TRS 80'" PROGRAMS AVAILABLE ON 
CASSETTE AND DISKETTE). S2 00 OR FREE WITH EACH SUBSCRIPTIONS OR SAMPLE ISSUE 

• All programs a re s upplied on c asselle (add SJ for Diskette Version · add S5 for modified Mod-II Version ) . . . . . . . . . . . . . . . .. . ... . . .. . . . . . . . . . . . .... . . . . . . . .... . . . . .... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..... . . . . . . ... . . . . . . . . . . . . . .. . 

NEW TOLL-FREE 

50 N. PASCACK ROAD 
SPRING VALLEY, NEW YORK 10977 	 ORDER LINE 

ONE YEAR SUBSCRIPTION $24 .. .. . . . . .. . (OUTSIDE OF N.Y. STATE) 


TWO YEAR SUBSCRIPTION $48 . (800) 431-2818 
SAMPLE OF LATEST ISSUE $ 4 . ... . . . . . . . 

START MY SUBSCRIPTION WITH ISSUE . . 

(• I July 1978 • • 12 June 1979 ••24 July 1980 • •30 January 198 11 

NEW SUBSCRIPTION.. ... . . ... RENEWAL. .. .. .. . . . 


CREDIT CARD NUMBER 

NAME _ __SIGNATURE _ __________ _ 

NEW!!! 
MOD·U NEWSLETTER 
118 ear or 12 lua• 

- - - ­ - ­EXP DATE ____ 

ADDRESS CITY STATE ZIP _ _____ 
•••ADD Sl2/ YEAR (CANADA. MEXICO)· ADD S24/ YEAR AIR MAIL· OUTSIDE OF U.S.A., CANADA & MEXICO••• 
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•••EVERYTHING FOR YOUR TRS·80'e•• 

• TRS-ION ii • trM!em•rli of the Radio Shull Oivlsk>n <>f hndy Corp«ation 

* All orders processed within 24-Hours* 3~Day money bock guarantee on all TRSDOS Software 
•Add $3.00 for shipping in UPS Areos ~"'~ •Add $4.00 for C.0 .D . or NON-UPS Areas 

*Add $5.00 outside U.S .A., Canada & MexicoMOD-II PROGRAMS * We will match any bona/ide advertised price 
in any of the Major Computer Magazines 

(1) ElECTillC P!NCll (Michael Shrayer Sottworel MICllOSOFT EDITOR ASSEMBLER PLUS 1ncludmg (1) CPI M (L1reboet Assoc11tff).... an altern1t1ve A 	 Complete word processor with extensive edihn8 and uploading seN1Ces and pe1ches for 01sk 1/0 assemb~ operating system tor the MOO-II t hat allows MOO-ti A 
directly into memory . save all or portions of source owners 10 use any of the hundreds or programs 

t 
~~S~s'~~~~:o~ , ..';;~rOiA·a'C~~NJ~16'RNo~~~ to disk dynamic dtbug tac1hty (ZBUG) enrended • avaulable under CP/M.. S170 L TRSQOS VERSION). 	 t Lechfor eommand5 $12S (2) Ct"/M 	 HAHOeO()I( (Sybe•I a Slop-by-step 
(2) OENlllAL LEDG!lll, ACCOUNTS lllECEIVABlE. L ACCOUNTS PAYAIU, INVENTOllY CONTROL. t~2i ~o~=~:~~!,~~1~1:~~!~~~R:;;~~,:=~r ~~: t~~.:n~=~~u~~:~:' !::n";:1~h:::r:!,':• L 
INVO.CtNG AND PAY"OlL (Small BusmessSystems large hard disk drives compl•lety compatible ""''' " • ptlCt•cal t'11nts feference tables S13 95 
Group) . an extensive busmeu system for lhe serioos s 	 puser can be used one mOdult al a t ime or as a co­ ~~.:;;:~~?s~r~;!(~n~~:,;~~~ .:,'~:;.~~:x~~r! f ~l:8~~~;:l ~:~:lRE,Af..~~~~~:Eg~r;::..~:Ofdina1ed system $225 per mOdute. $1299 for lhe able 10 hand~ thousands ot Mes 1400 

complete system 
 ANO PAYROLL (Peachtree Software). requires CPIM 

( 131 CAMEO HARO DISK DRIVE CONTROLLER and MICROSOFT BASIC .professional business 
coming soon (November P) • systems turn key oP8flt1on c1n be used 11 single 

0 
F ~~~~~:~:i- ~!~:'t.A~;~E':.~61R~E'b~~~~'oEL 	 f modutes o r as a coordinated syst em SSOO per 0 

R 
ANO PAYROLL (Compuma..1 a complete user Ot1· (141 HARO DISK DRIVES comong soon (Nov 1?1 module S2500 f0< l he complete system 
ented business syst em c1n be used one module 11 1 1T hme or 11 a coordinaled syslem $1'0 per module ~b~:A~1,~::C~~0.~ c!.;r':.c.;n:~~~s~s a (4) WOllltO-ST AA. T'he ultimate word processor a G 

menu ckwen woro prooessing system that can be used S99S to' ltle complele syS1em collection of progr1ms written by MOO-II owners • 

1w with 1ny pr1n1er All standard wOfd proceH1ng
(41 MOD· ll UTILITY PACKAGE (Racel Compu1tsl comm&r\dt are included plua many unique com· Rprograms mclu<Se <1111 b&st mane~ent a word 

ad<), 1ms>or1 an1 u111tt1es 10 TRSOOS copy hies mands onty found on WORD STAR ,equires CP/M
processor m&1I aystem mongage c&lcvt1t~ns


A MfecllYtly faster and more 1ccor11e file copy11'l9 .S•95 A
checkbook register and many o1hers $8 {add $3 

repair bad d1rec1ones displays soned d1rec1ory of 
 e:>.·:~~~ o~~E~111°;0'~~~~·~~ .s~~~=!it:~~~~:in~~g • (51 MAil LIST MERGE An acld on peckage lha1 R d•sk 10 and mo'• $150 a program Iha! can be aekJed to IM SHARE-A- PRO· t allows the us.er 10 send form letters (created on Mall fites on 1 10 4 disk drtY&S .SUPER ZAP change 

GRAM DISKETTE 	 0E (S) AOYENTUAE 11 ... (Scott Adams • Adventure 	 ~~~ b~S:~~l~~~~~r'::::~~c~:~':'ti~1~a~~f~~l slnternat.onal) a se11es ol games formally only (111 WAIASH CEllTIFIEO DISKETTES S39 95 (pe r M>. IL PROGRAM). req,11es CPIM. WORD ST>.Rand.. ev11t1t>•• o n the la,oe computers your goal is 10 worll. ~-0110) - ancty CPI M based m111 program S 150 
yOUf way through a maze of oDstactes ~ order to (17) FLIP SORT DISKETTE STORAGE TllAY S1ores 

• 
LISTED recovet" 1 secrll treasure or complete a m1ss1on lhe SO diskettes comH complete w1lh indttx·d1v1du1. hit 

t (I) Sf:LECTOR Ill (M1cfo-Ap) complete data 
• 
LISTED 

• 
pacl(age includes all 9 Advenlures w1111en Dy Sco11 managemen1 system user defined f1ekis and codes.plates and ad1uslable spacing $44 95 HERE >.oams $99 9S mana9es any hst defined by the use1. includes HERE.. add1flonal mOdu ..s fo1 s1mpilf1eC1 inventory control .• w Cl, 011 (Recet Compulers) . Gener111zed Subroutine b1~k1~:~JE~E~~gN~~ ~~A~c't'.5~.fr~~T~CS ·1 accounts race1"able and accounts payable .requires 
~ac1l.•ty a series of super fast machine language MATH GAMBLING GAMES includes 125 pa~e CB>.SIC-2..$295 "' R • ultlil!ea that can be called from 1 BASIC program~ manual and 2 d 1ske1tes $99 95 

(7) SELECTOR IY {M1cro--Ap) the ult.male data0 ~~:'7~ ~~~~·f~~,:S~~~;~u~rre~ !~1PbKE (19) SUStHESS PA C 100 100 essential business • 	 E 
statements move data bk>cks compress and un­ ;r,·~~~·':;:~ ~r:~~~ma~·~~a~:::~:· ~~:Li;.~~ 
comprtu dal• .wor11.s under TRSOOS S.50 formaller computahons global search a~eplace~·33·~:E~:'.:gNT~~;TEMC~~~iL pc":L'hOulLLA· t
R TIONS CHEC KBOOK MAIN TENANCE AC · hard disk compat ible oalal1ext merging $550 a 

(7) DSM (Ract1t COmputes) Disk Sort Merge s0f'1s COUNTS RECEIVABLE ACCOUNTS P>.YABlEK 	 and merges large multiple diskette hies on 1 1 10 • 1nctudes 125 page manual and twod 1skelles S 149 9S • 

drive 1ytt•m. NOT AN IN M EMORY SORT can 
 k'JL~~~fil-0~e~~~~~:fder 11~1°a~:!;~~eu~~,'~ 	 u 

1 

f 	 Iactually alphabet ize (or any other type o l sorO 4 Otsk (201 EDITOR ASSEMllElll (Galactic Sollware Ud I .. detme a custom1ied chan nf accounts $350 
tne firs! user or1en1&d Editor Assembler !or thes drives worth ot dara.. sorts one complete d isk ot (t) CIASIC~2...a non-1nteract1ve BASIC used !or

inform1tion tn 1 O minutes information is provided 10 

use OSM with the A S MAILING PROGRAM works 
 ~~~eE'M1b~"f1l~i'1~~~~Y~~s ~n~~,~~~.:~' :::1~r!:,v~:~ many prog rams ttlat run under CP/M .allows use' 10 

ease of coding and debugging and complete docv· • make more efficient use of disk Mes eliminates the
under TRSOOS $1~w 	 f R 

I 
use of most hne nu mber references require on such 

(I , AI M (Small Systems Software ) a machine S229 00
menta1ton (over 12'0 pages) wo, ks unde r TRSDOS p rograms as the lf.LECTOA St20 E 

~g~~3e~~fy~~:Sd~~~~o~san!;,~~~!fi (21) BASIC COMPILER (M1crosof1) cnanQes yoor ~~:~~i~~o~...~~~·c~~;n~an~~~~n~~:: 
the commands found on the Model-I 1ters1on p lus c.omm1n<1s such as cha1n1n9 tallowa tnt user tolOA.0 
some addthonal commands tor the MOD-II wor\ s T 	 ~~~~=!~°%::i1~~n!~ j_~~h111:8~n~~:r increases • Ind AUN a new program w1lhoYI lo srng the var11bles c 

H 	 (22) MAIL/FILE. SYSTEM from Galac11c Soltw1re Lid ~~~~~l.yW~IL~1°Nt1 .:::,n:,n::;··~~~ ~~!~ ~1:~ punder T~SDOS $39 95 
slores 2.S.00 names per disk. No sorting llme is (11lllNK BASIC LINK FACILITY (Ratel CompoteSI 	 I"• BASIC COMPILER lo speed up pro<;irams (3· 10 1required since lhe 11/e is 1u1oma11cally sor1ed Dy lirst • 


v•;~bles .. cn11n progtems w11hoot 1os1n9 vanaDles 

Link from one BAStC program 10 another saving au 	 times faster execu1100) $325 

and last name plus Z11) Code on 1npu1 Retr1eve by any f 	
1

T 	 comb1na1ton o f t9 user cooes Suppons an 11 019 11 (11) MASTE" TAX (CPA1ds) protess1onal lax I 
a'pnanumeu ca Zip Supports a m essage hne Comes 
comp lete w11~ user-onentect dOcutnentalt<>n p~ r.1~~~~~~~f.a~ ..~~:~·1~!~~9:1u:~2~1:.·~1~:f 	 M*R g:Jn:u~:~ l~~s0!~v:,~::i:::~ s~~!~s~:~~·~ p99e manual ) Allo ws lor company name and 1n<11vtd- • 3•68 3903. 2U1. '625. 4726. 4797. • 972. ~ Ond 

p r09rem (w1ttl the line numbers •n which they appeafl ual of a company ano complete phone nu mt>er (ano 6!!121 Pt1nt109 can be on ' eadtly av11l1bte pre-printeds liata 111 Goro·s and GOSUB"s (wnn the hne oum· ••tension> wor li. s under TASDOS S199 00 
bet's tn wtuch they appear) seuches r~ any specific :'n!;~~~R~0~;';;~d f~;:!aL'i1n~~1~c11~~r;:~~~

(23) INCOME TAX PAC Professional income 1,.vu1ables or st11ngs (with Int line numbe' 1n wthcn 	 Mes 1ntertct1ve with CP/ Atda Gen8'al Ledger... $995 D 	 package m o!it torms and schedules ou1pu1 to " •deo lhey appe• rl S~ 
01 line prinrer autom111c memory storage 01 all • (121 GENElllAl lEOGEA II ICPA1d sl .designed lor 
tnfo1mat1on d1ta can be toaoe<i lrom d •Sk1t10 CPA"s s1ores complete 12 montri ctet11led history of J0 	 ~1J~~~;!~~~M=::,~~~~~~~~;;e~~o~:i~t~~I a cnanged ano ed1!ed Du•lt in error check mg $199 9S transac11ons. generates f1n1n c1al sta1ements . 

diskette) Disassemble r and M OO-II interlace 10 the deprec1ai.on. k>1n amort+zations 1ournals. tnalS* 	 (2•1 C"ec~ balances. Sl llements Of ChilflQeS WI f1nanCtl f po$1h00.COMPUTER GAMES (SBSGt Mean er 
Mac tune. Star-Trek Il l, Concentration. Treasure Hunt • 	 and comp.,111on leUers .1nctuoes payroll system wtth 

au1om111ng posting to 990e,11 tecgers .. pr int s 
payrOl l 'eg111er, W2's and payroN c~s .S•SO .....................................................e• a•n•c•o.• D• og...s •.· .· ·" •d•ve•n•1u• '•' ..' ''. . 9S..............1 
(131 ELECTRIC PENC IL (Michael S" rayer Sottwaro t 

Complete word processor with ex.tensive editing 
and pttn ter formatting feat1.1res S275 (StandardNEW TOLL-FREE ­ printer version) $300 (Dl ABLO. NEC or OUM E 
version) 

• (14) 8ASIC COMPILEii. (Microsoft) changes yourORDER LINE t 
:::~~=:~~O::~i~~n~~ ';.~~~',~.~•nt:ie increases 50 N. PASCACK ROAD 	 (OUTSIDE OF N .Y. STATE) 

I 

SPRING VALLEY, NEW YORK 10977 


(CPIM IS A llEOISTERfO TRADEMARK (800) 431-2818 OF DIGITAL llEHAllCH) 

HOUR

24 ORDER 
 NEW!!! 

LINE MOD·ll NEWSLETTER 
$181,-ear (or 12 luun)(914) 425-1535 
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• • • FOR YOUR TRS•80'e•• 
• TIS-r .......... el !he ......... OhWN .. ,...., c.w-.... 


100 sUl'•" fMASTER--PAc-1001 

pl\oGl\A)IS ~-~..!!!~.!!~~!~} ' 

l'OR YOUR TRS•80'.. LEVEL D MICROCOMPUTER 
ALLONCAUEllEOKDISUllB 

~-•-=-ca&~-----~-------------······--------------------~---·-m:s•••·~ 
llUSIN£SS ANO PEJtSONAL ANANCE STATISTICS AND MATHDIATICS GRAPHICS 


I CHECKBOOK MAINTENANCE 37 RANDOM SAMPLE SELECTION 73 DRAWS BAR GRAPH 

2 TIME FOR MONEY TO DOUBLE 31 ANGLO·MEllC CONVERSION ; 4 DRAWS IHSIOGRAM 

3 FEDERAL FICA 6 WITHHOlOING TAX 39 MEAN. STANDARD DEVIATION. 7~ MOVING BANNER OlsPlAV 

3 COMPUTATIONS MAXIMlM ANO MINIMUM 
 GAMBLING ANO GAMES 4 HOME BUDGET ANALYSIS 40 SIMPLE LINEAR REGRESSION 76 RANDOM SPORTS QUIZ41 MULTIPLE REGRESSION ANALYSISS ANNllTYCOMPUTATION -------- 77 GOVERNMENT QUIZ 42 GEOMETRIC REGRESSION
6. UNIT PRICING ·~-- 78 HORSE RACE7. CHANGE FROM PURCHASE 43 EXPONENTIAL REGRESSION 79 MAGIC SQUARE8. NEBS CHECK PRINTtR :; ~~r:f~~G AVERAGE_. ..T19'flc:& 80 ARITHME11C TEACHER9. DAYS BETWEEN OATES 81 HIGH LOW c;AMlll..E 10 MORTGAGE AMORTIZATION TABLE 46. CHI SQUARE TEST l9a,. 112 UNSCRAMBI f I ETIF.RS11 INVENTORY CONTROL 47. NORMAL PROBABILITIES 8l HANGMAN12. PORTFOLIO VALUE COMPUTATIONS 41. BINOMIAL PR08A81UTY 

13 VALUE OF A SHARE OF STOCK 49 POISSON PROBA81LITV $4 GAME Of NIM G 
8S RUSSIAN ROUl..ETTl -. ...Ul'14. SAl.F.S RECORD KEEPING SYSTEM SO MATRIX ADDfTION AND SUBTRACTION 
Ill> ROULETTC GAME IS. FU1\JR£ VALUE OF AN INVESTMENT SI MATRIX TRANSPOSE o,..- ­
87 ONE ARMED BANDIT16 EFFECTIVE INTEREST RATE ILOANI ~ MATRIX INVERSE 88 HIT THE TARGET17 PRESENT VALUE OF A FUTURE AMOUNT S3 MATRIX MUL TIPUCA TION 89 WALKING OMUNK18 RATE OF R£TURN·VARIA8l.f INFt.OW S4 SOLUTION OF SIMULTANEOUS EQUATIONS 'lO STATE CAPITALQUIZ 19 RATE OF RETURN.CONSTANT INFLOW SS. QUADRATIC FORMULA <11 TIC TAC ror20. REGULAR WITHDRAWAL FltOM INVESTMENT S6 LlNEAR EQUATION SOLUTIONS 92 DICE GAME21. STRAIGHT LINE DEPRECATION S7 ROOT HALF INTERVAL SEARCH 93 LUNAR LANDAR GAME22. SUM OF DIGITS DEPRECIATION Sii. ROOTS OF POLYNOMIALS 94 BIORHYTHM23. DECLNNG BALANCE DEPRECIATION ~. ROOTS.NEWTON'S METHODS % ttORSE SELECTOR IC LASS CALCULATOR!24 BREAK EVEN ANALYSIS 60. PRIME FACTORS OF INTEGER 96. RANDOM DICE ROU. 2S. SALVAGE VALUE Of INVESTMENT 61. LEAST COMMON DENOMINATOR 97. RANDOM ROULETTE ROLL26. PAYMENT ON A LOAN 62 RADIAN DEGREE CONVERSION ...a a..Tll 'Ill RANDOM CARD DEALER27. FVTIJRE SAL.ES PROJECTIONS 63 NUMERICAL INTEGRATION ... ­ 'Ill GUESS THE NUMBER21 CREDIT CARD FILE UT1UTIES 100 1.1.'H!Tf. OUT SCREEN29 ECONOMIC ORDER QUANTITY CEOQI 64. QUICK SORT ROUTINEINVENTORY MODEL 66 PROGRAM STORAGE INDEXJO VALUE OF HOUSE CONTENTS -.n.~ a. 11 66 MUI..Tl'lE CHOICE QUIZ BUILDER

31 TEXT EDrTOR -:..-..... ­ 67. FORM LETTER WRfTER32 MOHTHLvCAl..EN1:>AA r• 61 SHEU SORTl3 DAY OF WEEK 69 CASSETTE lMIEl MAKER34 CASH FLOW VS DEPRECIATION .._..,._. 70 COOES MESSAGESlS. COMPLETE MAIL SYSTEM ~,......,._ 71 MERGE TWO FILES36. IN'TUEST RATE ON A LEASE a'...-. 72 SORT WITH REPLACEMENT 

GUARANTEED SATISFACTION 
30-DAY MONEY BACK GUARANTEE ON ALL SOFTWARE 

50 N. PAICACIK ROAD 
IPAINQ VAUIEY, NEW \'OAIK 1otn 

PLEASE SEND ME: 

•••••·•• ·•·••••••··••·•·············•·· ···•··•··•·•·•••········•••·······•····••···•·•••·••·•••·••••••••••····•••··· 

NEW TOLL-FREE 
HOUR ­ ORDER LINE24oADEA --- ­ (OUTSIDE OF N.\'. ITATI)LINE ......­

(800) 431-2818D MASTER PAC 100 CASSETTE VERSION .... . ... . ... . S5995 (914) 425-1535 

0 MASTER PAC 100 DISKETrE VERSION .......... .... 159.95 *AM orders pnxeaed ....... 2f."-9 

0 MASTER PAC 100 CTRS80 MODEL DVERSION> .. . .. . $99.95 • JO.Doy_.,, floe• ......... - ..~ 


CREDIT CARD NUMBER .... . ... . ....... .. ... ... . . . . ........... .. ................. .. . . . . . ... . . . . .. EXP. DATE. . ... .. . . ... ... . . ... . .... . 


SIGNATURE ...... . . . ..........•.....•.......•..••.... . ...•••. . . . .......••.....••....... . •... .. . •• •........... .. .. . .. . .. . .....•.•••. . •• 


NAME ........................................ . ...... ................. .. ....... .. ..... . .......... . .. ......... . . .. .. ... . .............. . 


ADDRESS . . . . . . . . . • . . • . .•.. .. ....... . .....CITY ..... . ............... •.. . . ..............STATE ...... . .. ... ... ZIP ..... . ... . . . ...... . 

... ADO P.• fOll .....NC IN WI AaAS • ADO tut fOll C.0.0. OI N0N-WS AllAS • ADO SUI OUTSIOf U.s.A, CANADA A MOICO ••• 
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;L(]f:1PlJTR(]~%LS ~. 

•••EVERYTHING FOR YOUR TRS·so····• 

. - · T R S.90 I•• cr•dc-m•rk o f r h c- Ra d io Shal'k l >lvl s lo n o f Ta n d y Corpor1ulo n 

BUSINESS PAC 100 
100 Ready-To-Run 

Business Programs 

BUSINESS 100 PROGRAM UST 

I RUl.£78 

2 ANNUi 

) DATE 

4 DAYYEAR 
5 Lf.ASEINT 
6 BREAKEVN 
7 DEPRSL 
8 DEPRSY 
9 DEPRDB 


10 DEPRDDB 

11 TIOO)f'.P 
12 CHECK.2 
IJ CHECKBKI 
14 MORTGAGE/A 
15 MULTMON 
16 SALVAGE 
17 RRVARIN 
18 RRCONST 
19 EFFECT 

20 FVAL 

21 Pl/AL 
22 LON'iPAY 
23 R£GWffi1 
24~SK 
25 DATI:VAL 

26 N'iNUDEF 

27 MARKUP 

28 SINKFUND 

29 OONDVAL 

30 DEPLErr 

JI &.ACKSH 

32 STOCVALI 

33 WARVAL 

34 BONDVAl.2 

35 EPSEST 

36 BETMLPH 
37 SliARPEI 

38 Ol'TWRITE 

39 RTVAI.. 

40 EXPllAL 
4 1 BAYES 

42 VALPRl'IF 

43 VAl.AOl"IF 

44 UTUTY 

45~ 
46 TRN1S 

47 EOQ 

48 Ql'..E.UEI 

49 CVP 


"' 51 OPT\.OSSCONOPROf" 

52 FQUOQ 


.,.,. 
53 FCIEOWSM 

,. f'QEOQPS 

'5 Ql'..E.UECB 

'6 r«:J'NW.. 

57 """""' 
,. CN>1 

lntere51 Appot1Jonment by Rule ol lhe 78 • 
AnnUlly comp;Aa!lon progr111n 
Time~dotes 
Day ol year a pertJcular dale falls on 
Wile~ rate on lea>e 
Break"'"" analy51• 
Snaghlllne d<pr«lllll<ln 
Sum ol ~ dogrts d<pr«lllll<ln 
~onmg belanc'e ~preoat>on 
Ooubk ~~""'9 belance ~lllOOO 
Cash flow ... d<pr«lllOOO tables 
Prints NEBS ch«ks along with doily regosier 
Checkbook maintenance program 
Mortgage arnoruz.at>on table 
Computes nme needed for money to double tnl)le. etc 
Determines ..,~ value ol an ,,.,....stment 
Rm.t ol rt1um on ,,.,....,tment wrth vanable orilows 
Rm.e ol rtlum on u>Yestment '"'1h constont inflows 
Elfec11"" ontereSI rate ol a loan 
Future valve ol an "'"""""'"' (c"""'°""" ontereSI) 
Present value ol a future amount 
Amount ol payment on a loan 
Equal ""thdr.,.....ls from investment to lea"" 0 over 
Semple discount anaiysos 
Equivalent (, nonequrvalent <lated value. for oblog 
Pre..,,,t va lue ol ~e!T"<d annuities 
\ Marl<up analy>ls for Items 
Sinking fund a mortuabon program 
Value ol a bond 
Dq>letJon a nalysos 
Black Scholes opoons analysJS 
~ return on stock "'" discounts dMdends 
Value ol a wamint 
Value ol o bond 
Uc~ d future eanvng> per share for company 
Computes a lpha and beta vat\ables for stock 
Pbrtfoho 5decbOn mOOtl-1 e wi\111 stock.'I to hold 
Opoon wntmg c omplAat>ons 
Value ol o light 

59 WACC 
60 COMP!lAL 
6 1 DISCIW.. 
62 MERGANAI 
63 FINRA1 
64 NP\/ 
65 PRINDl..AS 
66 PRINDPA 
67 SEASIND 
68 Tl"IETR 
69~ 
70 FUPRINF 

71 MAJlPAC 

72 L.ETWRT 

73 SORT3 

74 LASEL i 
75 V.SEL2 

76 BUSBUD 

77 TIMECI CK 
78 ACCTPAY 
79 INVOICE 
80 INVENT2 
81 TELDIR 
82 ~SN'i 
83 ASSIGN 
84 ACCTREC 
85 TERMSPAY 
86 PAY!'iET 
8 7 Sl:UPR 
88 ARBCOMP 
89 DEPRSF 
90 UPSZONE 
91 ENVELOPE 
92 AUTOEXP 
93 INSAU: 
94 PAYROU.2 
95 DIWW. 
96 LOANAfl'l) 
97 REl'fTl'RCH 
98 SA1£LEAS 
99 RRCONVBD 

100 PORTVAL9 

Weighted """'""9" COSI ol capoldl 
T""' note on loan W111\ c~nsaong bal reqU1red 
T""' rlll.e on discounted loan 
Merger analy5>s comPVldtions 
financial rat>os '"' a ~rm 
Nel ~t """"' ol prC>f"<:\
laspeyre pnce ode.< 

Paa~ pnc:e •ode< 

Constructs _..,,,.1qu<irUy 1ndoce> for company 

Time ..,...s analysis bnear in.nd 


To~ "'°"' analys<s "'°"'"9 ·~ trend 
Futu~ pnce esornaoon wrth ontlat>on 
M.llohng lost system 
Letter wnting system bnlu With MAflPAC 
Sorts lost ol names 
Shopping label milker 
Narr.e label maktT 
DOME bu"ness bookkttpong system 
Computes ~ IOUll hours from o"""'locll orlo 
In memory accounts P")'8ble s-;stem Sto<19" permitted 
~fate '""'~ on K rttn 4 nd pnnt on pn~ 
In memory ,,.,....ntory control system 
Computerued telephone d rectory 
Time use c)f"liOtysi~ 
U.., d as>19nment algof?!tlm for OIJ(lmal job a..ogn 
In memory accounts re<oervable system s!Olage oil 
Compares 3 rneUlods d repayment ol loarl> 
CompUtes gro... pay requored 10< go""° net 
Computes sellong pnce for 9"""' after taJ< amount 
Art>itrage computaoons 
Scnlong fund d<pr«iauon 
Find• UPS zones from up code 
Types en~ including return address 
Automobile .-..pense ar.alysl• 
Insurance polocy file 
In memory payroG system 
[)lut>on •""'>'>'• 
l..oen a mount 4 bon~ can aft'Ofd 

Purctoa>e pnce for ff'Ot4I property 

Sa~seb<tck analysos 

ln"""or s rlll.e rJ ""1lm on con,,..,,...oble bond 

Scock marl<et porlfolio s~valuaoon program 


E.pected valve Maiys.S -----------------------------------·----------------­68ynlan deoSlonS 

Value ol perfect information 0 CA88E'ITE VERSION 999.95 
Value ol addllional orlOfTMllon 0 Dl8KETl'E VERSION 999.95°""""' Ulilay funcoon 0 11t8-80• MODEL D VERSION '149.95l.J,_ programming solJbo<l by ~ mdhod 
T111nsporWl<>n mdhod for 11neor programmong 
E.conomoc order qUW1!J!y on~ model ADD u.oo FOR SHIPrlNC IN urs AREAS 
Single - queueong (""8i!Jng 1.-.e) model AD D S4.00 FOR C.O .D. OR NON- U'5 AREAS 
Cott......~·~ ADD SS.00 O UTSIDE U.S.A, CANADA & MEXICO 
CondllloNol prollt tables 
()ppoftur4ty io. tables 
Fbr.ed ~ economic order quontity model 

M«WllOfl 

,.. .i.ow but .... ltlOrt8gel pem«Bl 
,.. .i.ow but "4111 ~ pnc:e breR 
Cott_...,.~ h ~ 
Nd cmMlow ~for~.._....... 
~Inda d . protect 
Cep. ,._ ~ ~~ d pqect 
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•••EVERYTHING FOR YOUR TRS·so·•·• 
TRS.IMI 18 II lrBdt'nUHk o r l h.- Ra<lto Shac k Ill vision o r T end )' Coq>orallon

* All orders processed within 24-Hours* 30-Day money back guarantee on all Software 
*Add $3.00 for shipping in UPS Areas 
*Add $4.00 for C.0.D. or NON-UPS Areas 
*Add $5.00 outside U.S.A .. Canada & Mexico 

COORDINATED 
BUSINESS 

[ VISA"

SYSTEMS I •FACTS ABOUT THE S.B.S.G. BUSINESS PACKAGES 
1 S.B.S.G. is a soph1stica1ea Business Software Sys1em designed lor the serrous businessman 

2 Each of the S.B.S.G . Business Modules may be purchased separately.. or you may purchase the entire coordonatea business system. 

3 Modules purchased separately do not coord inate wi th the General Ledger (although lor the standard S.B.S.G. l ee. the user may upgrade his 
individual modules lor the coordinated system) 

4 Foolproof. Step-By -S1ep procedures are supplied. planned and documented for the First-Time Computer User. All programs are sell-
explanatory. telhng the user what is required at every s1ep 

5 Programs are wrruen on BASIC and the source code listing is supplied lor those users who decode to modoly the original system 

6 A complete users manual 1s supp lied w ith each module 

7 Demo Data diskettes are supplied with sample data. 

8 S.B.S.G. has an In-House stall that can answer questions and problems related to the proper use or the S.B.S.G. Business System (o n the 
telephone o r through the mail) 

9 First · Time Computer Owners Note- Instructions are p rovided for en1enng state payroll w1thho ld1ng tables There is an aad1t1onal charge 1f 
you prefer to have S.B.S.G. Progr•mmers insert t he correct data 

tO Minimum system requirement 1s 2-dnves to run any single module 

11 Minimum system requlfement 1s 3- droves to run the coordinated business system (AR-AP-GL) or (AR-AP-GL with PAYROLL) . 

12 M1n1mum sys1em requirement 1s 4-drrves to run the extended coordinated system (AR-AP-GL-PR and INVENTO RY/INVOICI NG) 

13 The A. OSBORNE & ASSOCIATES business manuals are provided FREE w ith each order ( they may be purchased separately at $20 per 
manual) 

14 The INVEN TORY and INVOICING moaules are original programs written by S.B.S.G. 

15 Each modu le can be purchased as tndependent modules to run on a 2 or more drove system except INVOICING 

16 Memory requorement 1s 48K tor the MO DEL- I and 64K for the MODEL-II 

17 All S.B.S.G. BUSINESS SYSTEMS may be upgraded up to 4-disk drives. No data os ever lost during an upgrade There 1s a standard S.B.S.G. 
charge l or all upgrades. 

ACCOUNTS PAYABLE 

The accounts payable system receives data concerning purchases from 
suppliers and produces checks on payment ol outstanding invoices. In 
addition. ot p roduces cash management reports. This system aids in 
tight lonanc1al control over all cash disbursements or the business 
Several reports are avai lable and supply information needed lor the 
analysis o l payments expenses. purchases and cash requirements All 
A P data reeds General Ledger so 1Mt data os entered onto the system 
i ust orice These programs were developed 5 years ago for the Wang 
micro-computer and have been testea in many envoronments since 
then The package has been converted to the TRS-80'" and 1s now well 
documented. on-line. interac tive micro-computer system wi th the 
capab1hties o l (or e•ceeding many larger systems). 
CAPABILITIES: 
* 	menu driven: easy to use full screen prompting and cursor control 
.. 	1nvo1ce oriented everything revolves around the 1nvo1ce. handles 

new invoice or credit memo or debit memo
* tnvoce info rmation recorded. invoice • . description. buyer. check 

register#, 1nvo1ce date. age date. amount of 1nvo1ce. d iscount (in%). 
freight, tax ( $) . total payable* transaction print and file maintenance procedu res insure accuracy

* flexible check calculallon procedure: allows checks to be calculated 
for a set o f vendors-or-for specific vendors 

* program prints your checks. contiguous computer checks with your 
company letlerhead can be purchased from SBSG 

* reports include (samples on back) 
• open item hst1ng/c losed item listing - both detail and summary 
• 	 debit memo hsttng/ c red1t memo hstong 
• 	 aging
• 	 check register report (to g ive an audit trai l or checks printed) 
• 	 vendor listing and vendor act1v1ty (act1v1ty ol the whole year)

* fully linked to GENERAL LEDGER. each 1nvo1ce can be distributed 
to as many as 1ve (5) different GL accounts system automatically 
posts to casn and A/P accounts 

ACCOUNTS RECEIVABLE 

The ob1ec11ve of a computerized AIR system is to prepare accurate and 
timeley monthly statements to c redit customers . Management can 
generate informat ion required to control the amount or credit extended 
and the collection of money owed 1n order to maximize profi tablecredit 
sales whi le minimiz ing losses from bad debts The programs com­
posing this system were developed 5 years ago. especially for small 
businesses using the Wang Microcomputer They have been tested on 
many environments since then Each module can be used stand alone 
or can feed General Ledger for a fully integrated system 
CAPABILITIES:
* menu driven : easy to use: lull screen prompting and cursor control* Invoice o riented ; invoices can be entered before ready lo r billing. 

when ready fo r billing, after bill ing or alter paid 
* allows entry o r new 1nvo1ce. c redit memo debit memo. o r change/ 

delete invoice
* allows for progress payment
* 	transactcon information includes 

• 	 type of AIR transaction • billing date 
• 	 customer P.O. # • general ledger account number 
• 	 description of P 0 . • invo ice amount 
• 	 shippong/transportatton charges 
• 	 tax charges 
• 	 payment 
• 	 p rogress payment 1ntorma11on 
• 	 t ransac t1on print & Irle maintenance procedures insure accuracy

* customer statements printed. computer statements with your com­
pay letter'head can be purchased from SBSG 

• 	 reports include: (samples on back) 
• listing o f invoices not yet billed 

• open items (unpaid invoices) 

• 	 closed items (paid 1rwo1ces) 
• 	 aging 

.. 	fully l inked to General Ledger. will post to applicable accounts, 
debi t AI R. credits account you specify 
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PAYROLL 
Payroll invoices many complex calculations and the production of 
reports and documents. many of which are required by government 
agencies. It is an ideal candidate for the computer. With this Payroll 
system in-house. you can promptly and accurately pay your employees 
and generate accruate documents/reports lo management. employees. 
and appropriate government agencies concerning earnings. laxes. and 
qltlerdeductions. The package has been converted 10theTRS-80..and 
it now a well documented. op-ltne. intet"active. micro-computer system 
with the capabilities of (or exceeding) many larger systems. 
CAPABILITIES: 
• 	 perfOf'ms all necessary payroll laslls including: 

• 	 file maintenance. pay data entry and vet'1ftca1ton 
• 	 computation of pay and deduction amounts 
• 	printing ot reports and checks 

• 	 can handle salaried and hourly employees 
• 	 employees can receive: 

• 	hourly or salary wage 
• vacation pay 
• 	 holiday pay 
• p iecework pay 

• overtime pay 


• 	 employees can be paid using any combinatton of pay types (e11cep1. 
hourly cannot receive salary and salary cannot receive hourly) 

• 	 special non-taxable or taxable lump sums can be paid regularly or 
one ltme (bonus. reimbursements. etc) 

• 	 health and welfare deductions can be automattcally calculated tor 
each employee 

• 	 earnings-to-date are accumulated and added lo permanent records: 
taxes are computed and deducted: US income lax. Social Security 
lax. slate income tax. other deductions (regular or one time) 

• 	 paychecks are printed: computer checks with your company letter­
head can be purchased from SBSG 

• 	 calculations are accumulated tor: employee pay history, 941A re­
port, W-2 report. insurance report. absentee repo rt 

• 	 fully ltnked to General Ledger. Each employee's payroll information 
can be distributed lo as many as (12) lwelve different GL accounts: 
system automatically posts to cash account 

INVENTORY CONTROL/INVOICING 
• 	 ISAM (Indexed Sequenltal Access Method) ehminales the necessity 

for l ime consuming sort. 
• 	 Pre-Allocated Files for IMMEDIATE update and 1nquirycapab11t1tes 
• 	 Fast D1Sll storage and retrieval 
• 	 Inventory Master Record 1ncludes ... class ... SKU.. D1v1s1on...Reta1I 

Cost.Beginning Balance ... Period Sale Units Pertod Receipts. . On 
Order On Hand Minimum Reorder Point Recommended Re­
order Amount... Vendor Number...Penod Sale Dollars ..YTD Sale 
Units..YTD Sale Dollars 

• 	 Calculated and Displayed Formulas include Gross Margin ($).. 
Gross Margin ('11.) ...Gross Marg_1n ROI ('11.) ...Average Inventory Retail 
( $). . Average Inventory Cost ($) ...Turn-Over ('Ii>). 

• 	 Reports Generated include... Master File Listing. Class Description 
Listing ... Transaction Audit Trail...Min1mum Reorder Point by Ven­
dor ..Retai l Price L1st...Re1ail & Cost Price List... Period Sales Report 
... Year lo Dale Sales Report... Stock Status (Screen or printeroutput) 
... Commission Report (for salesmen and buyers). 

• 	 Transaction Types include...Sales. Vendor Receipls... Vendor 
Orders.. Customer Relurns ... Vendor Returns Transfer Stock. 

GENERAL LEDGER 
The General Ledger accounting system consolidates financial data 
from other accounting subsystems (AIR, AJP. Payroll. direct posting) in 
an accurate and t imely manner. Major reports include the Income State­
ment and Balance Sheet and a "special" report designed by manage­
ment. The beauty ot this Genet"al Ledger system is that it is completely 
user formatted. You "customize" the account numbers. descriptions. 
and report formats to suit particular business requirements. Th­
programs were developed 5 years ago fOf' the Wang micro-computer 
and have been tested in many environments since then. The l)Kkage 
has been converted to the TRS-80.. and is now a well documented. on­
l ine. interacltve micro-computer system with the capabili ties of (or 

exceeding) m1ny larger systems. 

CAPABILmES: 

• 	 more than 200 ch1rt of 1ccounls can be handled 
• 	 account number structure is user defined and controlled 
• 	 more than 1,750 transections may be entered via: 

• 	 direct posting: done by hand; validated against the account fi le 
before 1ccep1ance 

• external 	posting: generated by AIR. A/P, Payroll or any other 
user source 

• 	 data is maintained and reported by: 
• 	month 
• 	quarter 
• 	 year 
• previous three quartefs 

• 	 reports (samples on back) include: 
• 	 trial bal1nces 
• 	 income stltemenl 
• balance sheet 
• 	 special accounts reports and more..... 

• 	 user formals reports with the following designated as you wish: 
• 	 titles 
• 	headings 
• 	 account numbers 
• 	descriptions 
• 	 subtotals 
• 	 totals 
• 	 skip lines 
• 	 skip pages 

• 	 up lo ei!lhl levels of totals - fully user designated 
• 	 menu drtven: easy 10 use: full screen prompting and cursor control 

SO N. PASCACK ROAD 

SPRING VALLEY, NEW YORK 10971 


NEW TOLL-FREE 

ORDER LINE 
-	 HOUR '"'t­

(OUTSIDE OF N.Y. STATE) 24 ORDER 
(800) 431-2818 	 r-.A\ LINE 

~ (914) 425-1535 

PRICING M00-1 MOD-II MOO-Ill 
VERSION VERSION VERSION 

ACCOUNTS RECEIVABLE ... .. ..•..• . .......... . . . ..... ...... ... . .. . .... ... • .... . . .... . $125 $225 $199.95 
ACCOUNTS PAYABLE .... . ......... ...... . ...... ....... ..... .. ......... . .... .. .. . ... . . $125 $225 $199.95 
GENERAL LEDGER . ..... . . ...... ........ .... . ... .. ..... ....... ..... . . .... . ...... ... .•. $125 $225 $199.95 
PAYROLL .. ... ...... .... ...... .. ........•............•... .. . . .• ... • . .. ..•. ... ..•. . ..... $125 $225 $199.95 
INVENTORY ..... ..... ..... .. . .. .... . . .......... .... ..... .. . . .... . .. ..... ..... ... .. ... . $175 $275 $199.95 
INVOICING .... . . . ............. ...... .. . ... . . .. ......... ... .... ...... .. . ... •. .•... • .. . . $ 150 $250 $199.95 
COORDINATED INVENTORY/INVOICING ACCOUNTS RECEIVABLE .... . ....•..... ..... $449 $749 $599.95 
COORDINATED AR-AP-GL ........ .. .... ...... . ............. . .... . . ...... .. ... . . . . .... . $375 $675 $599.95 
COORDINATED AR· AP·GL wilh PAYROLL ...... .. . .. ..... ... .. .. ..... ... ... ........ .. .. $495 $899 $799.95 
EXTENDED COORDINATED AR·AP·Gl INVOICING/INVENTORY with PAYROLL ........ . $799 $1299 $1199.95 
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• • • EVERYTHING For Your TRS·80* Model I or Model Ill••• 

• TRS-80'" i s a t rademark of Tandy Corp 

REMsoFT, Inc. 

• Al l o rders processed within 24 Hours 
• 30-Day money back guaran tee 

• Add S3 00 for sh1pp1ng 1n UPS Areas 
• Add S4 00 to r C 0 D or N ON-UPS Areas 

• Add S5 00 to Canada or Mexico 
• Add exact po stage to all o ther countries. 

Let Your TRS-BOTM 

Teach You 


ASSEMBLY LANGUAGE 

REMASSEM-1 

Tiredot bc;y1ng book alte r book on assembly language proy ramm1ng and 
stil t not knowing your POP from your PUSH? 

REM SOFT proud ly anno unces a m ore ett1c1ent way using your own 
TRS-so·· to learn the fundamen tals o t assemb ly language programming 
at YO UR pace and at YOU R convenience 

Our un1Que package ..INTRODUCTION TO TRS-eo·· ASSEMBLY 
PROGRAMMING··. w11t p1ov1tle you wi th tne l o tto wo ng 

• 	 Ten 45 -m tnute lesso ns on audio cassettes 
* 	A d r iver program to m ake yo ur TRS-ao·· v id eo monito r ser "Je as it 

0 1ac1o.ooa rd l o r th e ins 1r uc10 1 

• 	 A d i sp lay pr ogram to r eac h le sso n to p ro vide 1llu s tra t 1on and 1e 1n · 

lo 1cem ent 101 what you are hearing 
• 	 A tex tbook on TRS·80 '" Assembly Language Programming 
• 	 Step-b y-step dossec toon o f comp lete and u set.11 routines to test 

memo ry and to gain d 11ec t con t ro t over the keyboard . video mon1· 
to r. and p rin ter 

• How to access and u se pow erfu l routines 1n your L evel II ROM 

Th is course was develo ped and recorded b y Joseph E W 1t11s and i s based 
ori the successlut series o r co urses he has taught at Meta Technologies 
Corporation the Rad io Shack Computer Cen ter arid other locatro ns "' 
Nor tncrn O h io The m 1n1mum system req ui red is a Le vel 11 i6K R A M 

LEARN TRS-80™ 

ASSEMBLY LANGUAGE 


DISK 1/0 

REMDISK-1 

Your d isk system and you can really step out wi th REMsor r , Educational 
Modu le. REMDISK- 1. a sho rt cou rse" revealing the details o t D ISK I 0 
PROGRAMMIN G u S1ng assembly language 

U s•ng th e s.ame form at as o ur ex tre mely pop ular 1nt roduc t1on to assem· 
b ly lang uage programming lh •S ..ASSEMBLY LANGUAGE DISK 110 
PROGRAMMING" co urse onc lucles 

• 	 Two 45·m1nu te lessons on aud io cass.etrc 
• 	 A Or•ver p rog ram to make your TRS·ao·· video m o r11ro r serve asa 

b lac~ooard fo r the ins 1r1JCIOr 

• 	 A d i sp lay prog ram to r each iesson 10 p ro vide 1llus1ra11on and r e1n­

l o rce m ent to r w h a t yo u are hearing 

• 	 A bookle t o l com orehensove tully · comm ented p rogram listings 
ollusl rM ong sequen11al l ite I 0 random -access h ie 110 and track 
<tnd sector t 0 

• 	 A d iskette w i th m ach ine- readable source codes for d,1 p rog ram s 
discuss ·!~ . on bo th Rad io shack ED T ASM .1nd Mac ro formats 

• 	 Ro ut in es 10 c o nvert l rom one a ssembler fo rm at to !he other 

Th is course was developed a11d recorded by Joseph E Willis tor the 
s fl1d e nt wirh e xperience 1n assembl y la ngu age p ro g ramming 11 is an 
1n1ermecj1;i 1e · IO r1 d vanced- leve l co u rse M 1n 1mum hardware required is a 

Model 1Level 11 16K Rt .M one d is• d rive s1stem 

_, 9 

50 N . PASCACK RUAO 
SPRING VALLEY. NEW YORK 10977 

PLEASE SEND ME: 

O REMASSEM· 1 (TRS-80 MODEL I CASSET TE) 


O REMASSEM- t (TRS·80 M ODEL I D ISKETTE! 


0 RE: MASSEM - 1 ( TR S·80 M ODEL Ill C ASSETTEI 


0 REMASSEM - 1 (TR S·80 M ODEL Ill D ISKETTE) 


O REM DISK - 1 (TRS-80 MODEL I D ISKETTE ) 


O RE M DtSK -1 fTRS-80 MODEL Ill D ISKETTE ) 


C REDIT C ARD NUMBER . 

SIGN ATURE 

_C ITY .ADDRESS 

HOUR 
ORDER~~24 

LINE 

(914) 425-1535 
. S69 95 


S74 95 


S74 95 


$79 95 


$29 95 


S34 95 


. EX P DATE 

N AME 

. . ST AT E . . 

NEW TOLL-FREE 

ORDER LINE 
(OUTSIDE OF NY STATE) 

(800) 431-2818 

... ZIP . 

• •• ALL PRICES AND SPECIFICATIONS SUBJECT TO CHANGE••• 
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-- fro"' 
FOR THE TRS·80 MODEL I AND MODEL m 

s stem Diagnostic OP.erotion..!
pr_gp.£!- ­·fies

IRS-80 and Ve.t• l­
Qfj'our For Cassette or Disk

rnP..nnent 
_ C______Eve..f"Y~o.-, ~ 

- IS YOUR COMPUTER WORKING? 
ARE YOU SURE? 

...!Ise~stt.:ais 

ROM: chKksum IHI.....s RAM : four sep•rM• lms including n•ry Mldr.s• •nd d.t• ulu.. 
VIDEO DISPlAY: ch•Kttt g..,tt.tor, ricl.o RAM • ..>Ct widfl> sign.i. 

KEV.OARD: ntty k.y cont.ct IHIK 
LINE P'IUNTIR: ch•.ct•r I~ 

CASSETTE RKORDH: rnd/ writ•/ •ttify d•lL 
RS-232-C INTERFACE: connKtor f..,h, d•I• l••Mmiuion, fr•ming , d•I• loop, b.ud r•I• l•M••lor. 

DISk DRIVES: du controll.,, dri .. wl.ct •nd r.stor•, lrKk sm •nd ..,11y d•I., rnd/ writ•/ ..rily .n lrKks •nd 
'fftO<S with Of without ttMing, w clor lorRMtting. distc dri.. lim.,, disk h•.od cl.•n.r. 

- lndMdu.t lffis ol Heh d.wic• with o~•lor monitoring •nd lnltt..ntion. 

- Continuous sywm IHI• run conlinu..ily for hours I.sting •Kh compon.nl, with di•gnostic r•porb option.ily wriH•n on lin• prinltt. 

- On. progr•m .d~s to •ny 1y1tttn conflguution •nd hudw•r•. 

- Compl.t• instructions •nd docu<Mnl•lion. 


MON·Jaa4MON·4 MAJUNGUST 
M,aint•im rNiling lisb of OYtt loot n-es. Comn..,MH .ilow .odding.

Th. TRS-80 Monitor Progr•rm • 3 •nd 114 •• pow.,ful utility pro1ums ch1nsing. d.....,g. •nd finding n...,es, Sorting is don. by mKhln• !.n­•n.bling you lo lnt•r,oct clirKtly with ~ nS-IO in MK~ l•ngu••· gu,ag• KcordinJ to th• inform•tlon in •ny Ii.Id (i.• ., n..n•, MlclrHI, zipTh.y ••• a ~ful for besinn•n H lor .dunnd progr•m<Mrs. cod•). L•i,.!1 pnnt.d in 1, 2, or l columns, on mnttt list on on• lln., or on 
• lfGINNERS un l.•rn lo inlttut dir.ctly with th. computu in •Id.a displ•y. 

MKhin• l.iinguAS•· Dlllk V•nlea 0.b' ....91 
• 40-PAGE MANUAL prowld.d with nch progr•m. 
• SIMPLE comm•nds. n1y lo us.. 

Th. fnlur.s Of Th• Monitor Pr~r•ms En•bl• You To Th• following ..... HOME BUDGET 
• DISl'LA Y «Mmoty in diff•r•nl w.,.s. Combin.s th• m.mt..-•nc• of your chttloboolo with •n..iy\is of your 
• DtSASSIMaLE ..._Of)' to,.. M<lchin. L•ngu.g• comm.iinck. incom•. ••pe~ •nd monthly bilk.. H,ondl.s d•I• including bilk. in­
e MOVE ....t COMPAU <Mmoty .,• .._ cluding bilk. incom•. depcMits. ch.Os .,,d ct.bits to your chttloing K­

count, •nd c.U. Hpenses. ComputH chKliboolt b.l.,.n, list of unpMd • SEARCH through mttnOf)' to find sp«ific w.iun. bils, monthly •nd yur-to-d.t• wmm•~ of inco<M •nd ••~ws show­
e MODIFY ..._Of)' In urioin w•ys. inf lncom• I•• ckcluctions. Al output print.d on •idfl> dkpl•y or lin. 
e RELOCATE ob;.ct proaurm. pnnler 11 ~r's option. Com.,i.t• lnstructiom for customizing to wit 

your own budg•I. 


e READ Mid WRITE object l.ipet in SYSTEM form•I . 

• PRINT output on widfl> dlspl.y or lln• print.,, 

Diak V.raloe 0.l:J '4•·ff 
• UNLOAD proarilms u&lng low RAM on disk. 
• SAVE •nd READ dltlc fllft (MON-4 Only). 

SMALL BUSINEU ACCOUNTDIG• INPUT ,and OUTPUT ol d!M tKlon (MON-4 Only). 
l..ed on Dom• loolikttping It.cord 8612, this progr..., kttp1 tr•ck of 

Income, ••pendltur.s, •nd P'Y•oll lor • sm•I buslnesof up to 1• •mploy· 
• SEND ind RKEIVE d.t• o•tt RS-232-C lnl•rf~ (MON-4 Only). 
• Crnl• SYMIOLK T•PH (MON-3) or Filft (MON-4) of Di,_in­ tts. lncom• •nd Hpenditur.s un be Ml•r.d on • dMly, w•.t.ly, or 

hl.d output for Editor/ Aswmhl.r progr-. monthly lwisK, .wt IM progr..n comput.s monthly, through a.st month. 
MOM-J (Fer c-.n. ~at-) lff.91 ,ond y••-t«HiM• 1ummvie. P•yroll tKlion littpS r.cord ol inct;.idu..i 

•mploytti •nd 1h.;r paych.cb with up to Ii• ul•gorift ol p•yroll ~MON-4 er- Dkk ~·t-) tff.91 
ductions. frnploytt p•yrol ••cord •nd y•.,·lo-d•I• p,ayroll tot.th un b. 
comput.d. M•nu•I contlin1 compl.t• instructiom for customizing to w it 
your busines.SMART TERMINAL 

DlakVeraloa S-4'-91 
En.wet your TRS-• to be us.d H • r•mot• lttmin•I to • llm• sh•ring Cauett• v....... ~91 

~H 1ylt•m. Supports upper/lo-• uw •nd full r•ng• of control (CHWll• V•rsion du.~ not conl•in p•yrollt •ers. Inducing control by m•l>Ping Into 1ny ASCII ch•r,oct.,, Autom•lic 
lr-luion of files betwffft TilS-eo •nd host compul••· fllH c•n b.. r•MI 
Ir_, or wrltt..- lo c•swtl• l•pe or dill<. Incoming d•I• c.,, be prlnt.d on 
In. printer Of ltor•d In <Mmoty for 1ubwqu..,1 .,,.. lo cawtl• or disk. 
OW. ..>Ct l•pe files••• fully comiutibl. with th• ELECTRIC PENCIL pro­
p-. l.ud ,.,. •nd RS-232-C ~switch.I un be re.t without open­ HOUR 
ing h,,.nsion lnt•rfK•. R~irH RS-232-C lnt.rtK• •nd modem. 24 ORDERSON PASCACK ROADCauette - Disk Vera._ ....91 

SPRING VALLEY. NEW YORK 10977 LINE 

(914) 425-1535FASTSORT SBrci\A wries ol mKhin~t..gu•g• 1ubroutil\ft (lor 161<, l2k •nd 4IK Sys­

etlli) lo sort d.t• from IASIC progwns. D•t• m•y be .ir::•betk (ltring) 
 NEW TOLL-FREE ~ 

numttk (lnt.g•r only). Works ~u..ily wdl with L••• II or Disli luic. • All orders processed w1th1n 24 Hours 
~ lnltructiom •nd H•mplH pro.Mt.cl for inlttfuing with your ORDER LINE • 30-Day money back guarantee
&UK proar.,ns. • Add S3 00 tor sh1pp1n9 1n UPS Areas 

(OUTSIDE OF NY STATE) • Add S4 00 tor C 0 0 or NON· UPS AreasCauette - Diak Vera._ ff.91 
• Add S5 00 to Canada or Me.ice(800) 431-2818 • Add exac t postage to all other countries 
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GENERAL 


Tweak six additional characters out ofRadio Shack's generator chip." 


Soft Characters 


Stephen D. Moulton 
76/J Biltmore Drive 
Virginia Beach, VA 23454 

Being a computer program­
mer both In profession and 

hobby, I was Intrigued by a let­
ter In 80 Input ("Lowercase Ac­
cess", November, 1980). The 
letter concerned those who had 
Radio Shack's lowercase mod­
ification Installed, which In· 
eluded a brief program to POKE 
certain special characters Into 

Clwl09 Location From To 
7080 50 F2 

70 for 1&K aya191Tl 
709£ 70 BO for 32K ayat91Tl 

FD for 48K ayatem 
7247 40 llO 
7292 20 78 
7293 20 7C 
7264 20 70 
7295 20 7E 
12ee 20 7F 

Table 1 

the L function. Now use the M 
function to make the changes 
listed In Table 1. The first two 
locatlons changed will repair 
the automatic memory protec· 
tion feature so that your Basic 
program stack wlll not interfere 
with the driver software and 
cause a keyboard lockup. The 
remaining six changes add the 
additional characters to the 
driver program. Next, save the 
patched driver on tape using P 
7000 7270 7000 ULC18K (this Is 
the filename I use for my 18K 
system, but you can use any 
filename that you find con­
venient). At this point, I would 
turn off the TAs-80 just to make 
sure that any garbage I may 
have scattered through mem­
ory wlll be cleared, but a simple 
J 0000 should suffice. 

To run the modified driver, 
first answer the memory size 
question with Enter (the pro­
gram Is self-protecting, right?). 
Next, type System, press Enter, 
type the fllename you chose 
when you saved the program, 
and wait for the tape to load. 
Answer the •7 prompt with 

video memory. The letter also 
stated that these characters 
were otherwise Inaccessible to 
Basic. If you run that program, 
you will see that a lowercase @ 
remains @, while lowercase ar­
rows and underline keys pro­
duce spaces (see Program 
Listing 1). 

At this point It occurred to 
me that, If the characters can 
be displayed with a series of 
POKE statements, they are ob­
viously Included In the Radio 
Shack hardware upgrade. The 
lack of accesslblllty to Basic 
must be caused by a deficiency 
In the software driver. I found 

that this Is Indeed the case, 
although I can not fathom why 
Radio Shack would deliberately 
Ignore some of the capabllltles 
of their character generator chip. 
At any rate, here Is a fix for 
ULCBAS which will allow the 
display of six additional charac­
ters (~.{.l, } , lt'. •l under Basic 
control. In addition, the fix will 
repair the defective automatic 
memory protection feature so 
that the two POKE statements 
recommended by Radio Shack 
need not be entered prior to the 
execution of the driver program. 

First, load and execute 
T·BUG and load ULCBAS using 

10 CLS 
20 FOR Xa 32 to 191 
30 PRINT CHRS(32); CHRS(X); 
.ONEXT 

Program Listing 
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a.s.n. 
llE• PRODUCT llEWS 

SCRIPLUS 

Scriplus is a modification to Scripsjt(<) which enables 
you to take advantage of the special functions, 
features. and print formats of your printer while your 
document is being printed. Allows you to: 

change ~x p a.nc::l~c::I print 
change no. of characbrs per inch 
or YQQ~lin~ in mid-line! 

All in accordance with the capabilities of your printer. 
You can change your print size at will! Features: 
1) The user can send commands to the printer to 

activate special formats 
2) Scriplus will not crash programs protected in high 

memory. 
3) "END" returns to DOS READY instead of re­

booting. 
4) The initial line-feed is changed to a carriage return 

to empty the text buffer. 
5) The user can get an ALPHABETIZED directory 

from within scriplus. 
6) Optionally select automatic line feed after carriage 

return. 
7) Supports custom printer drivers (not included) 
8) Modifies Scripsit/LC or /UC. (MOD I) 
9) Works with MOD I and MOD Ill! (Including MOD 111 

3.1 Scripsit!) 
10) Specifically written for the MX-80, but will work 

on ANY Printer that accepts CHA$ codes for 
control. 

Tape or disk s24.95 
(specify) 

- DEALER INQUIRIES INVITED ­

QUALITY SOFTWARE DISTRIBUTORS 

11500 STEMMONS EXPRESSWAY, SUITE 104 :me 

• 	 DALLAS, TEXAS 75229 
PHONE (214) 414-2978 , - - ­

m.au ~1~..t 11• MICRONET 70130,203 ,,.. 21 h;celloH11et1ncw. 
ludtfN<k'°IT"'41 C..p '9ll'ft 

/Enter and the familiar Ready 
prompt wlll appear. You now 
have the lowercase driver In 
protected memory, and ?MEM 
will yield 15046. To view your 
new character set, run the Pro­
gram Listing 1 again. See the 
difference? 

Now that we can access the 
additional characters from 
Basic, let us discuss how to use 
them In our programming. First, 
you will note that the@ key will 
always yield " @" when used 
alone and"£" when used with 
the shift key, regardless of the 
status of the Shift 0 toggle. I did 
this to make the@ key function 
like the other dual·symbol keys 
at the top of the keyboard. I 
also did not incorporate key· 
board reversal for this key 
because t: will not be used as 
frequently as @ in normal pro­
gramming applications. Note 
that the computer will not 
accept PRINT£ as PRINT@ 
(although the Exatron Stringy 
Floppy wlll accept t:LOAD as 
@LOAD). Note also that Shift@ 
still functions to pause program 

execution. The next four special 
characters can not be Input 
from the keyboard because the 
shifted arrow keys serve control 
functions. These symbols must 
be displayed using ?CHR$(123) 
through (126). The final symbol 
cannot be Input from the key· 
board because It Is a shifted 
underline, and the TRS.SO has 
no underline key to shift! It can 
be displayed by ?CHR$(127). 

There remains one additional 
note for owners of the Exatron 
Stringy Floppy. The lowercase 
driver software must be loaded 
and executed prior to the In· 
ltlallzation of the ESF oper· 
atlng system (this applies to 
the original driver supplied by 
Radio Shack or to the one 
created In this article). After ex· 
ecutlng the driver program, the 
Stringy Floppy must be Initial· 
lzed using /12346 (not /12345) 
because the Exatron and lower· 
case driver debounce routines 
will Interfere with one another. 

So there you have It; 32 lower 
case characters for the price of 
26!. 

!!NOW AVAILABLE!! 
I NDEX 

SEQUENTIAL 

Access 
METHOD 

* Get •nd Put Records to Diak Fiie by "KEY"
* Reed Fiie In Key Sequence Without Sorting
* Delete Records Without Recopying Fii•
* Add Records to Diak FllH In Any Sequence 
* Varleble Key Length From 1 to 50 Cherecter1
* Mechlne Lenguege or BHlc Subroutines. 

BUSINESS APPLICATION ADVANTAGES 
• Improved Disk Utlllutlon 
• Euler Progr.m Dewelopnlent 
• Improved Openttlng Cherectslltlcs 
• Reduce or Eliminate Sorting 
• Improved Performence 

ISAM SUBROUTINES Documentation 

ISAM UTILITIES 0n Diskette S90.oo 


- PLUS - Free Malllng List Sample Application 

Add 6% S.I• Tex for Cellfomta Orders 


TRs.80 MODB. I, II, a Ill SOFTWARE FROM: 
John90n Anoe...._ · or· Telephone Order LIM 
P.O. Box 1402M ..-85 For Henk Cerd Selee 
Redding, CA 96001 (916) 221-0740 

WRITE FOA FREE CATALOG 
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Computer experts 
(the pros) usually have big 
computer experience. 
That's why when they shop 
system software for ZBO 
micros, they look for 
the big system features 
they're used to. And that's 
why they like Multi-User 
OASIS. You will too. 

DATA lllTEGllTY: FIU & 
AUTOMATIC IECOID LOClllG 

The biggest challenge 
for any multi-user system 
is co-ord inating reque ts 
from several use 
to change t 
at the 

es ms. 
ample: normally 

sers can view a 
particular record at the 
same time. But, if that 
record is being updated 
by one user, automatic 
record locking will deny all 
other users access to the 
record until the up-date is 
completed . So records 
are always accurate, 
up-to-date and integrity 
is assured. 

Pros demand file & 
automatic record locking. 
OASIS has it. 

SYSTEM SKUllTY: 
LOGOI, PASSWOID 

& usaACCOUITllG 

Controlling who gets on 
your system and what they 
do once they' re on it is the 
essence of system security. 

OASIS IS AVAILABLE FOR(THEN COMPARE.) 
Without this control, 

unauthorized users could 
access your programs and 
data and do what they like. 
A fr ightening prospect 
isn't it? 

And multi-users 
can multiply the problem. 

But with the Lo 
Password an 
Level feat 
OA 

Pri 

ser 

u 
ry 

as been 
n, when and 

r how long. 
Pros insist on these 

memory is needed. Even 
if you have more than 64K, 
your pay-off is cost savi 
and more efficient use 
of all the me ou h 
availab it ---------PlEASE SEND ME: 

Price 
wllh Meft\tel 

Product MMUal Ontr 

OPERATING SYSTEM 
(Includes 
( XEC l al"9\ollQe . 
r .1e Manaoemen1 
User Accoun11 n9, 

upports 
Oev•Ce Q· , v~·s. 
Pt11H SPO!'le 1, 

·nals 
Gener a l 'TeA : 
EcM Or ('IC I 
SINGLE -USER 51 50 S17 ~O 

in little as M U L Tl.USER 350 17 ~ 

ry. Or, with r,:Ts~~,~~~:~~muGm 100 •soo 

n switching, as much RE­ENTRANT IASIC 

s 784K. ~~:J'~~WINTERPRETER/ ISO 15 00 

Multi-Tasking lets each I onuoP•UNT PAcuG1 

user run more than one l'.':."~:/l~~~·~'"' 
jOb at the Same time. Oeougg.,I 

15
0 z5 oo 

And there's our BASIC ­ TEXT EDITOR & 
SCRIPT PROCESSOR 150 15 00 

a compiler, interpreter and 
DIAGNOSTIC & 

debugger all in one. CONVERS ION UTILITIES 
CM emory Tnt• 

An OASIS exclusive. .A ssemo1y l ang \iage 
Conveit e•s File 

Still more: Editor; Hard 
Reeove1y, 0 15 ~ Test. 
r e Copy t1om 

& Floppy Disk Support; 
otnet OS ttc } 100 15' 00 

Ke ed (ISAM . Direct & COMMUNICATIONS 
PAC KAGE 

equential Files; Mail-Box: {T erm. nal (mi.11a 101 . 
r ,1e Send & Rece "e) 

Scheduler; Spooler: PACKAGf PR ICE 

all from OASIS. 
l A ll ct .A b oveJ 

SINGlE· US ER 500 60 00 

Our documentation is 
MUL11 ·USER 850 60 00 

recognized as some of the FILE SO~T 100 15 00 

best. most extensive, in the COIOL·ANSI ' 14 750 35 00 

industry. And , of course, 
there's plenty of Orde• OAS IS frorT' 

application software. Phase One Systems, Inc. 

Put it all together and it's 7700 Edgewater Drive, Suite 830 
Oakland, CA 94621 

easy to see why the real T eleo"one (J 15) $62·8085 

pros like OASIS. Join them. 
Send your order today. 

TWX 9 10-366·71 39 
NAME _ ___ _____ 

STREET (NO BOX = ) ___ 
CITY __________ 
STATE ZIP ____ 

AMOUNT$_ _ ._ _ 
(Atlach sys1em descr•ol.on: 
add S3 for sr11pp1n9. 
Ca l1 forn1a residents add Sales lax) 
O Check enclosed O VISA 
O UPS C 0 0 . D Mastercharge 
Card Number _____ _ _ 
Expiration Date ______ 
Signature ___ _____ 

security features. 
OASIS has them. 

EFFICIEIKY: 
RHllTIAIT IASIC 

A multi-user system 
is often not even practical 
on computers limited 
to 64K memory. 

OASIS Re-entrant 
BASIC makes it practical. 

How? 
Because all users use a 

single run-time BASIC 
module, to execute their 
compiled programs, less 

MAKES MICROS RUN LIKE MINIS 



UTILITY 

A TRSDOS to CPIM conversion program. 

display each text line as It Is memory, the system will dis­
read into the system. When the play something similar to the 
entire file has been read into following: 

11 f ............................................... . ......... 


21 ' * * * * • T R $ 8 I - C P M * * * * * 
31 ' T R A N S F E R P R 0 G R A K 
4'' COPYRIGHT 
51 ' JACK MEANS 
61 1612 EAST OoULAND • 
71 ' BLOOMINGTON * * * * * 
81 ILLlltriOIS * * * * * 
91 ' ALL RlCRTS RESERVED 
111 ' ••••••••••••••••••••••••••••••••••••••••••••••••• ••••••• 
llt CLEAR 511 : ML•65535 : CLS : DEFUSRl•UIHI 
121 LINEINPUT "ENTER TRSDOS I NPUT PILE NAJIE : •;N$ 
131 LINElNPllT "ENTER !<ME FOR OUTPUT CPll FILE: ·,cs 
10 L I NEINPUT "ENTER CPlt DRIVE (A,B, C,DJ FOR OUTPUT: · ,os 
151 IP 0$ < .... OR DS > "D• THEN COTO 141 
16' OPEN •1° ,l,NS 
111 LINElllPUTll, IS 
181 I P £0f(l) THEN COTO 281 
Ut L•LEll(l $) : IP L• I THEN !$• " " 
211 PRINTf448 , "CONVERTlllG: " : PRINTf512,IS;CHR$()1 ) 
211 FOR I•l TO L 
22t A•ASC(NI D$(1$,I,l )) 
23 1 POU ( - l • (itL-32767)) ,A ML• ML·I 
2 41 NEKT I 
251 POKE( -l" (ML-32767)) ,13 llL•ltL-1 
261 POU(-1 • (KL-32767)), lt : NL•KL-1 
271 IF ML < 33535 THEN COTO 35t ELSE COTO 171 
2 88 L•LEN(I S) : IF L• I THCN COTO 331 
298 FOR l•l TO L 
318 A• ASC( MID$(1$,I , lll 
311 POKE(-l"(ML- 32767)) ,A : ML•KL· l 
321 NEXT I 
3 31 POKE ( - l• (ML-32767)) ,13 : ML•HL·l 
341 POKE(-l" (ltL-3 2767)) ,lt : CLS 
35 1 PRI NT "flLE ";NS ;• HAS BEEN WRITTEN IN MEMORY . " 
36 1 PRINT " PLEASE COPY THE FOLLOWlllG STATDIENTS EXACTLY:" :PRINT 
37t A•32768+ (65535-NLJ : 1•16 : GOSUB U t : GOTO 3 91 
388 N•N-1 : IF N• I THEN GOTO 431 
391 IF B(N) •>ll THEN GOTO 421 
411 Al•B(N) +48 
411 MLS•ML$KHRS( Al) : GOTO 381 
4 21 Al •B(N)+SS : GOTO 411 
4 31 COTO 481 
441 N•N+l : B•INT(A/ZJ : C•A-(B• I) 8 ( N) •I!lr (C+ . 5) 
4 5 9 B(N) • INT( C+. 5) : A•B 
461 IF A>I THEN GOTO 441 
471 REnJRN 
4 81 PRJ NT ·i.a o11 , • ; Kl.$; • , 4311• 
491 Z•lNT( (55535-MLJ/256+1) 
511 PRINT " SAvt •1z 1os1 • 1• 1C$:PRllfT 
511 LINE INPUT • PRESS ENTER llHl!N YOU HAVE COPIED THE STATDIEllTS • 
;XS 
521 CLS : PRINT •REllOVE ALL TRSDOS DI SKS.• 
5 31 PRINT •INSERT TllE CPll SYSTDI OISU1"TE I N DRIVE A. • 
5 41 PRINT " I NSERT A CPI! FORll#,TED DISKETTE I N DRIVE " ;OS : PRINT 
551 LINEINPUT " PRESS ENTER WHEN THE CPH DISKS AAE READY " ;!$ 
568 X•USRl (I) 

Program Listing 

Crossdos 


Jack Means 
1612 East Oakland 
Bloomington, IL 61701 

Digital Research's CPM Is 
neither the most sophisti· 

cated nor the most convenient 
operating system available for 
the TRS-80. However, the large 
number of programming Ian· 
guages and quality business 
packages available for TRS-80 
CPM made me more than will· 
ing to order it. 

Immediately after receiving 
It, I was faced with two prob· 
lems. First, the text editor pro­
vided with CPM (ED) was too 
limited and cumbersome to suit 
my needs. Second, I needed 
some way to transfer programs 
and data flies from TRSDOS (or 
NEWDOS) to CPM. 

A Solution 

Program Listing 1 solves 
both problems. I can now 
create a program under 
TRSOOS using vlrtually any 
text editor (Electric Pencil, 
Scrlpslt, Electric Secretary, 
even the TRS-80 Basic editor), 
and transfer the file to CPM 
using the attached program. In 

addition, the program allows 
me to transfer any sequential 
data set from TRSDOS to CPM. 
The program can handle ran· 
dom files, but they must first be 
converted to sequential data 
sets. 

To use the program, load the 
file and type "Run". The system 
will immediately display: Enter 
Input file name:. 

At th is point, enter the name 
of the TRSDOS file to be trans· 
ferred. If the flie is a Basic pro­
gram created with the TRS-80 
Basic editor, it must have been 
saved with the ASCII option 
(i.e., SAVE " MAILLST/BAS",A). 
The next video display will be: 
Enter name for output CPM file:. 

Enter the name which you 
would like to have assigned to 
the file after it is transferred to 
CPM. Remember, If you plan to 
use the file as Input to the 
CBaslc complier, It must have 
the suffix of .BAS (I.e., 
MAILLST.BAS). 

Enter CPM Drive {11,8 ,C,D) tor output: 

Enter the CPM drive name to 
which the output data set 
should be written. Remember 
that CPM uses A, B, C, D in­
stead of 1, 2, 3, 4. 

The system will now display 
the word Converting : and 
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File MAILLSTI BAS has been written 
In memory. Please copy the following 
stat-ts exactly: 

M8000.87S0,4300 
SAVE 8 B:MAILLST.BAS 

Press Enter when you have copied the 

statements. 


Once the Enter key has been 
pressed, the screen will clear 
and the following will be 
displayed: 

Remove all TRSOOS disks. 

Insert ltwl CPM system disk In drive A. 

lnMrt a CPM form•tted disk In drive 

8 . 
Presa Enter when the CPM disks are 
ready. 

At this point, remove all 
TRSDOS disks and place the 
CPM System disk in drive A 
(TRSDOS 0) and the disk for the 
output in the drive indicated. If 
the data set is to be written on 
the System disk, the second 
statement can be ignored. 

Once the CPM disks have 
been loaded, press Enter. The 

CPM operating system will be 
loaded and the prompt A> wi ll 
be displayed. At this point you 
should enter: DDT. 

The system will then d isplay 
the following: "-". 

Next, enter the first of the 
two statements you copied 
earlier (I.e., M8000,875D,4300). 
The system will respond with: 

Now press the Break key. 
This will cause the CPM to 
reboot. As soon as the A> 
prompt appears, enter the 
second of the two statements 
copied earlier (i.e., SAVE 8 
B:MAILLST.BAS). 

A copy of the transferred file 
Is now in the drive specified. It 
can be edited by ED as if it had 
been created on the CPM 
system. However, the last line 
in the file will usually contain 
garbage. To eliminate the line 
simply use the ED kill (K) com· 
mand. 

As written, the system will 
transfer Just over 32,000 bytes 
at a time. If your file is larger 
than this, it can be segmented 
and transmitted as individual 
files. Once on the CPM system, 
you can again merge the 

segments. • 

TRs-80 MODEL II 

M-Ks3350 
8.4 MEGABYTE HARD DISKS 

(PRIMARY UNIT) ... $4040. 

FREE 
OUT-OF-STATE TAXES AND SHIPPING COSTS 

WARRANTIES HONORED BY ALL COMPANY OWNED 
RADIO SHACK STORES OR COMPUTOR CENTERS 

WE ALSO CARRY A FULL LINE OF PRINTERS. 
COMPUTORS AND ACCESSORIES 

WE ACCEPT 


CERTIFIED CHECKS, 

CASHIERS CHECKS 


AND MONEY ORDERS 

.-See Lis i of Adv11rristus on page 386 

AT LAST! 
Mass production p11ces for high qualuy software Buy duect and save 50" Also 
available for CPM and HOOS 

DATA BASE MANAGER Mod I & Ill 569 $149 t48K) Mod·ll S199 
Maintain a data base and p1oduce reports. all without user programming Define 
ti le parameters and report formats on-line Key random access. fast multi-key 
sort field anthmettcs. aud11 log label No time-consuming overlays 500 happy 
usel'S in one year Mod·ll and 48K versions haveover 50 enhancements.including 
40 fields maxunum IDM·M2 1s great' · OO·US . 

AI R Mod·I 569 Mod·ll s149 Mod·Ill S69 
Handles invoices . statements. aging. salesanalysis. credit checking. formsinput. 
and order entry Unlike other accounts recervable programs. ours can be used by 
doctors. store managers. etc 
WORD PROCESSOR S49 
Centers rustrfles. indents. and numbers pages Mod·I versron features 
upper/lower case without hardware mod1hcatton1 Frie merge option available 
MAILING LIST Mod I & Ill S59 579 (48K) Mod·ll S99 
The best• Compare and be se1ec11ve Includes forms input 5-01g1t selection code. 
zip code extension. sort on any field and multiple labels Who else offers a report 
w11ter and merges with word processo1? 

INVENTORY Mod I & 111 S89. S1CJ9 (48KJ Mod·ll 5149 
Fast key random access Reports include order info. pertor mance summary. EOO 
and user-specified reports Many people have converted to our system• Next to 
1mposs1ble to damage the hie 

GL. AI R. AI P. PAYROLL Mod·ll S 129 each 
Integrated accountmg package. 100• page manual As opposed to Osborne's slow 
binary search and 64 column screen. we use last ISAMand BO columns Dual disk 
and TRSOOS required 
L216 559 
A cassette package of 10 business programs for Level II 16 Ksystems Includes 
word p1 ~cessor and data base manager Poker game 519 
Most programs are on·hne. mterac11ve 1andom-access. bug-tree documented 
and delivered on disks Mod·I programs requne 32K TRSDOS We re ~1 in business 
soltware - don t let our tow price fool you' Ask for our hee 20-page catalog 1f 
you re s11 11 not convinced Como1led versions are available 

~ MICRO ARCHITECT. INC. 'M 
96 Dothan St., Arling ton. MA 02174 

TRs-80 MODEL Ill 

41-K ~100 16-Ksaso 
2 DISK RS-232 (ALL RADIO SHACK EQUIPMENT) 

TRs-80 COLOR 4-K $315 
$495 32-K $595 

COLOR DISK DRIVES 

o-•5091-2-3~339 
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GENERAL 

Is anybody there . .. does anybody care? 

Adventures in Modemland 


Fred Blechman 
7217 Bernadine Ave. 
Canoga Park, CA 91307 

So you 're a new Model Ill 
owner-or you're thinking 

of getting a Model Ill . One thing 
you want to know Is, " Are there 
a lot of programs I can use?" 
The answer is an emphatic yes! 
The vast majority of Basic pro· 
grams written for the TRS-80 
Model I will run without modlfi· 
cation on the Model Ill-but not 
all of them. 

But first let's get some con· 
fusing terminology straight. 
Radio Shack has chosen to use 
the TRS-80 name on all their re· 
cent computers (Model I, Model 
II, Model Ill , Pocket Computer, 
Color Computer and Vldeotex 
Terminal). However, the Basic 
Interpreters for these computers 
are not the same; some pro­
grams require more memory 
than others; and some pro­
grams are written for disk-based 
systems, others strictly for cas­
sette. 

In both the Model I and the 
Model Ill the less-sophisticated 
Basic Is called Level I. They 
seem to be 100 percent com· 
patible, with the added feature 
Model Ill Level I includes-print· 

er commands not found in 
Model I Level I. 

Model I Level II Basic is large­
ly compatible with Model Ill 
Basic. This Basic is not called 
Level II w ith the Model Ill , 
possibly to avoid confusion 
with Model II Basic which Is 
quite different. 

I have a cassette-based 
Model I Level II 16K unit for 
which I've written and sold 
various programs (Amway 
Products Distributor programs 
and Small Home-Business pro­
grams). I also have 22 programs 
In a new Hayden book (Pro· 
grams for Beginners on the 
TRS·BG). Since all these pro· 
grams were written for Model l , 
I wondered If they would run on 
Model Ill. 

Real Trouble 

I bought the TRS·BO Model Ill 
Operation and Basic Language 
Reference Manual (Radio 
Shack Catalog Number 
26-2112, $5.95) and read It cover 
to cover. This convinced me the 
Model Ill Is more than just a 
repackag ing of the Model I, 
since it has so many additional 
features. 

Since all my programs are in 
Level ll Basic, l didn't concern 
myself w ith Level I, but looked 
for information on the program­

ming compatibility with Model 
Ill Basic. In the 270-page Model 
Ill manual, less than one page 
Is devoted to Model I to Model 
Ill conversion hints! What par· 
tlcularly grabbed my attention 
were the differences in avail­
able memory (less in Model Ill) 
and the slightly different 
character sets. I could see I 
was in trouble, but later found 
the trouble was worse than I 
thought. Many Level II Model Ill 
d ifferences are not mentioned 
In the manual! 

It became obvious that the 
only certain way to find out how 
my programs would operate 
with a Model Ill would be to run 
them on one. Armed with my 
Level II cassettes, my own 
recorder and a loading meter 
(to reduce tape loading prob­
lems), I went to the local Radio 
Shack Computer Center and ex· 
plained my dilemma to the 
store manager. He could not 
have been more cooperative. 

There were about six Model Is 
and six Model Ills set up for 
their classroom, and he said I 
could use them as long as I 
didn ' t Interfere w ith his 
classes. 

I found a 16K Model Ill Basic 
machine and Immediately ran 
Into the f irst thing not men­
tioned in the Model Ill manual. 

It seems Radio Shack recently 
changed the DIN f ive-pin plug 
on the cassette recorder-to­
computer cable from one with a 
thick plastic sleeve to one with 
a thin metal one. The old type 
plastic sleeve DIN plug wi ll not 
fit the Model Ill socket! You 
must have the new Radio Shack 
cassette recorder cable, now 
suppl ied with the CTR-80A 
recorder also available sep­
arate Iy (Catalog Number 
AW-2577 for $6.95). The new 
cable fits both Model I and 
Model Ill. 

The manager loaned me a 
new cable. We plugged every­
thing in, turned on the Model Ill 
and "CASS?" appeared on the 
screen; this was the computer 
asking me what cassette speed 
to use. Model Ill Basic uses 500 
baud for data recording; 1500 or 
500 baud for cassette program 
loading or saving. Since Level II 
uses 500 baud only and my 
cassettes were recorded in 
Level II , I typed and entered L 
for low cassette speed . The 
default value (pressing Enter 
w ithout typing anything) will 
result in a high cassette speed 
and Level II tapes will not load! 

The first program I tried was 
my "Amway Order Verification," 
which loads Into about 10,400 
bytes of memory: no problem­

290 • 80 Microcomputing, October 1981 



until I tried to run it. While 
dimensioning a large array­
something I had no problem do­
ing with my Model I 16K-the 
Model Il l told me it was out of 
memory. Model Ill Basic has 
less available memory. 

A Definite Lack 

How much less? That de­
pends on your Model I. The 
Model Ill has 258 bytes less 
user memory than the older ver­
sions of Model I Level II , 256 
bytes less than later versions. 
When you type and enter: 
?MEM or PRINT MEM on the 
Model I, you get 15572 (older 
Model I) or 15570 (new Model I) 
for Level II 16K. On Model Ill 
16K Basic you get 15314. This is 
the best way to determine no 
extra memory has been re­
served for Clear, arrays or 
upper-memory programs. (Ac­
tua lly, 50 bytes are auto­
matically cleared on power-up 
for string handling. To prove 
th is, type and enter CLEARO 
and then ?MEM and you'll f ind 
15364 as the Model Ill Basic 
total free memory, but you 
won't be able to handle any 
strings at all. Type and enter 
CLEAR50 and you're back to 
power-up configuration.) 

Fortunately in this program, 
the entire array was not really 
required. I reduced the array 
size and the order verification 
program ran beaut ifully. In 
another version of th is pro­
gram, which needed the max­
imum array size, I removed 
some remark lines to free 
enough memory. 

A Mystery Revealed 

Next I loaded my " Amway 
Monthly Gross Profit " pro­
gram-plenty of memory to 
spare , no problem there . 
However, right at the beginning 
of the program I PEEKed at 
memory locat ion 14312 to 
determine if the printer was 
ready. A number in th is memory 
location Indicates the printer 
status in the Model I. The 
printer status is at the same 
memory location In Model Ill 
Basic. Unfortunately, the value 
of the number at th is memory 
location is not the same in the 
Model I and Model Ill. 

The solution to this problem 

.-See List o/ Advertisers on p age 386 

is to PEEK at location 14312 
with your printer on and ready 
and note the number for that 
particular printer. Be aware 
that different printers may give 
a different value at 14312­
especially If you are using a 
serial printer with a printer­
driver program in memory. The 
printer-ready number at 14312 
can then be used by the pro­
gram to determine if the printer 
is ready. If not, the program can 
branch around LPRINT com­
mands. 

Also, it ' s not generally 
known (and not in the TRS-80 
manuals) that with Level II 
Basic you can punch In 
POKE16423,4 to make your pro­
gram transparent to LPRINT 
statements. This also works 
with Model Ill Basic. 

However, to restore program 
recognition of LPRINT, you 
must insert POKE16423,5 for 
Model I or POKE16423,3 for 
Model Ill. Do not put in 
POKE16423,5 on the Model Il l 
or you will lock the computer in 
Disk Basic and will be able to 
recover only by turning the 
computer off (thus losing your 
program) and then turning It 
back on after 10 seconds while 
also pressing the Break key. I 
found this out from the store 
manager when I unintentionally 
locked the computer center's 
Model Il l in Disk Basic and 
thought I had destroyed it! 

With Renewed Courage 

Regaining my courage, 
loaded and ran five other Am­
way programs and found no 
other changes necessary. Then 
I turned to the Small Home­
Business Package designed for 
Level II 16K with printer. The 
first program, "Speed-Letter," 
a simple text generator, bombed 
out with the message ?OM ER­
ROR in 130. Line 130 of that pro­
gram is CLEAR9400, to preserve 
lots of string space for text. The 
fewer bytes of free memory In 
Model Ill Basic caused this to 
happen, so I changed line 130 
to CLEAR9000 to reduce the 
memory requirement. This 
allowed it to run in Model Ill 
Basic, but also reduced the 
length of text permitted in us­

ing the program. 
That program also uses an 



p~~-2-~~~ 
FOR MODE:L Il 

PROBASIC $195.00 
• Loader relocataDly links user specified modules to save memory. 
• Design BASIC to your specificalioos (now °' lat8f). 
• Dump feature allows you to save your versions of Basic 
• Sample: PROBASIC -P: ACDEFGIM ·S:Your file 

Probak: Includes the following reklclDble modules 

PAO· ANGLES 
' DEGREES, RADIANS 

ASIN, ACOS, Pl # 

PRO-UBELS 
• Label branching & testing 
• IF LABEL 85 < > "'Test" 

THEN MERGE ... 
' 85 "Test" PRINT 'Test" 

P~SIONS 
• Oynamicly save variables & 

files during editing, merging, 
Mnking & deleting, .. . 

' New · RENUM 
• New · MERGE. LINK 

PRO.WORDS 
• UPCS. LWC$, TRIMS. REVS. 

PAUSE, APT$ FCHR, FSTR. 
FSECT$, CHG$, EVAL, 
CKKEY, FRACT, COMP, 
FQTY,MIN, MAX, EDT$, E #, 
INV$, CNSECS. 

PA().EOf'T 
• Immediate entry keys t.•• , . I f 1 
• New - LIST & EDIT 
• ROLLUP, ROLLDN 

PAO.SORT 
• String aray sort routines 
• 2000 strings in 7-16 sec 
• SORTaS(· us1NG 1,2 ... ) 

PRO-FUNCTIONS 
• Multi-Nne Functions 
·MIDS TO 
• WAIT for S l'80fg8niZing 
• New-HEXS 
• Mi9C fixes 

PAO-DEBUG 
• Most bracl<ets optional ... 
' Fix - T M error 
' New - DELETE 
• TRSTEP, TRVAR, PROC. 

INSERT, DIR, INBSC 

PAO-KEYS 
• Redefine key(s) to any string 

from program or keyboard 
• Enable/Disable from key­

board with CTR'L - ) 
' Fix - live - keyboard 
• PROKEY = . PROKEYS 

PRO-MACH 
• S V C axcess to basic subs 
' New - BREAK (Reset) 
' PEEK, PEEK%, PEEKS, 

POKE, POKE%, POKES. 
CALL adres (perms) . 
CLRTN, EXECUTE, INP, 
OUT 

PRO-CRT 
' Inverse vidio 
• CRT, CRTS, SCROLL 

PRO-ALES 
• Foe - LOF 
' RELOC, OPEN "E" 

PRO-YRS 
• Allows 3 letter variables 
• Reserved words in variables 
' UPCVRS, LWCVRS 

KEYVRS, VARLEN 

PRO-GRAPH. Draw lines, patterns, points. SET, RESET, POINT, 
USING, TO, GRAPH 

o'-[; c.11 end w.'11 Mnd our ' 'TEST PROGRAM" Hating 
PR().8().SYSTEMS .-so1 319-266-4262 
3206 CENTER STREET 319-266-7184 
Cedar Fells, la. 50613 319-233-6111 

up arrow to indicate the end of 
text. The Model 111 video display 
character set is not identical to 
the Model I. In particular, there 
are 96 special additional char­
acters, but no up, down, left or 
right arrows! It seems incredi· 
ble these were not included in 
the new 96 characters. The up 
arrow on the Model I keyboard 
produced an up arrow on the 
screen. This could also be gen­
erated using the command 
CHRS(91). The Model Ill key­
board still has an up arrow, but 
this key (or CHR$(91)) produces 
a left bracket Instead of an up 
arrow. I didn't change my pro­
gram but instead, tolerate a left 
bracket instead of an up arrow 
on the screen. This could really 
be a problem In a program that 
used arrows to Indicate direc­
tion, such as some game pro­
grams. 

Another Progr•m Bombs 

My "12-Column Ledger" and 
"3-Across Mailing Labels" pro­
grams loaded and ran with no 
changes. 

However, I ran into two 
Model Ill Basic problems with 
my " Telephone Dialer/Timer" 
program. This program auto­
matically dials a telephone, us­
ing up to 500 names and phone 
numbers stored in memory. The 
dialing is accomplished by us­
ing the internal TRS-80 relay to 
trigger an external buffer relay 
whose contacts interrupt the 
phone circu it. The recorder 
cable submlnlature plug (which 
normally goes to the recorder 
remote jack) is directly con­
nected to the Internal TRS-80 
relay contacts. The OUT255,4 
command on the Model I closes 
this relay's contacts, and 
OUT255,0 Is used to open the 
relay contacts. This does not 
work on the Model 111 , so I got 
help from the manager again. 
He and the Computer Center 
lead technician went through 
some Model Ill schematics and 
told me to try OUT236,2 to close 
the relay and OUT236,0 to open 
It. It wor!(ed! 

The timing portion of this 
program, used to show elapsed 
time in seconds and minutes 
for cost calculation, was run­
ning too fast. The Model Ill runs 
at 2.02752 MHz, while the 

Model I runs at 1.774 MHz. Con­
sequently, any For ... Next loops 
used for timing need to be 
modif ied. Unfortunately, al­
though the Model Ill Internal 
clock speed is approximately 
14.3 percent faster than the 
Model I, the Basic speed of 
operation is not direct ly related 
by the same percentage. In th is 
program I found a FOR X = 1 TO 
266:NEXT loop had to be 
changed to FOR X = 1 TO 
285:N EXT (only a seven percent 
increase in counts) to retain 
one second for a completed 
loop count. It becomes a matter 
of trial and error and will vary 
with individual machines and 
room temperature. The circuits 
are crystal controlled. with no 
real attempt at extreme ac­
curacy or long-term tempera­
ture stability, so don't expect 
your TRS-80 timing loops to 
have even the accuracy of your 
digital wristwatch. 

I ran into the same thing In 
my " Telephone Toll-Charge" 
program, where a similar 
For ... Next loop count had to be 
increased from 263 to 325 (an 
almost 24 percent increase in 
counts) to maintain a nominal 
one-second completed loop. 
Several things affect the run­
ning speed of For ... Next loops: 
the location of the loop within 
the program; whether the vari­
able is an integer, single or 
double precision; and to some 
degree, the number of other 
variab les that precede this loop 
variable In the program. 

Next, I decided to see how 
the 22 programs I wrote for the 
Hayden book would run in 
Model Ill Basic. Most of these 
programs were originally writ· 
ten In Level I 4K Basic, then 
changed to Level II. Since the 
book features line-by-line ex­
planations of each program, I 
wanted to see if any rewriting 
would be necessary. I found 
that except for the numbers in 
some timing loops, no other 
program changes were 
necessary. So, Model Ill runs 
many simple Model I programs 
with l ittle or no change. 

The book also contains 
several appendices, and 
checked their validity tor Model 
Ill Basic. A two-line keyboard 
debounce program, needed In 
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Level II to prevent multiple en­
tries when pressing a key only 
once, is not needed for the 
Model Ill, since the keyboard 
does not have this problem. My 
Audio/Visual Control Box, for 
reliably loading cassette pro­
grams and controlling recorder 
operation, worked perfectly 
with the Model Ill without any 
changes. Simple subroutines 
for printing the screen display 
on a printer, with and without 
graphics, worked perfectly. But 
I ran Into trouble using a simple 
two-line Basic program merg­
ing technique. 

beginning of Basic programs is 
17385-exactly 256 bytes 
higher than in the Model I. 

Apparently this 111 where the 
Model Ill lost 256 bytes. I con· 
firmed this with some PEEKs at 
a Basic program In memory and 
by successfully merging pro­
grams using the technique in 
the book, revised to reflect the 
new beginning-of-program loca­
tion. 

While you may wonder if this 
is Important, I can tell you th is 
change will raise havoc with 
any System tapes you have that 
load Into low memory. There 
are various utility programs 

WEB International T-Beep, a 
device that beeps on command 
from the computer. This tells 
you when the computer has 
f inished a task (sort, search, 
load, save or a program error). It 
uses a simple command and 
time-loop for operat ion from 
the cassette auxiliary cable. 
The command OUT255 , 1 
causes the voltage at the com­
puter's gray miniature phone 
plug to go from its normal .45 
volts de to .9 volts de. This Is 
enough to make the T-Beep 
sound . The command OUT 
255,0 returns the voltage to .45 

volts. I checked this out on the 
Model Ill and these commands 
have not been changed. 

There are many other subtle 
differences between Level II 
and Model Ill Basic in various 
ROM addresses that can crash 
your programs written for Level 
Ii In machine code. Also, Basic 
POKEs and PEEKa will have to 
be carefully checked. If your 
Level II program crashes in 
Model Ill-especially with a 
?CASS or the memory size query 
on the screen-you probably 
POKEd into the wrong loca­
tion . • 

Another Discovery 

The Model Ill manual 
memory map (page 12/23 of the 
operation section) shows 17129 
as the beglnn l ng of user 
memory. However, decimal 
memory locations 16548 and 
16549 are the beginning-of­
program pointer. The numbers 
in these two locations are the 
least and most significant bits, 
in decimal form, of an eight­
digit byte giving the decimal 
location of the beginning of the 
Basic program area. 

For Model I Level 11, location 
16548 shows a 233 and location 
16549 has a 66. Multiply 66 by 
256 and add 233 and you get 
17129. However, the Model Ill 
on power-up shows a 67 In loca­
tion 16549 and 233 In 16548. 
Since 67 times 256 plus 233 
equals 17385, It seems the 

that do this. They won't work 
unless modified and for most of 
them this means "back to the 
drawing board," since they are 
written In machine language, 
not Basic. 

Another Item in my book ap­
pendix needed revision. I have a 
one-li ner tha t makes two 
cassette copies with a two­
second gap between them. I put 
this at the end of all my pro­
grams as the last line: 

CSAVE.. 1" :0UT255.4: FOR I • 1 TO 
2000:NEXT:CSAVE .. 1 .. 

See the problem? OUT255,4 
must be changed to OUT236,2 
for Model Ill. With this as the 
last program line, you merely 
type run line number and Enter 
and the computer dumps two 
copies on tape. 

One of my programs uses a 

L.eoel • a..ic 1II( llllcld9I • a..ic 111( 

caa..n• Cable· Plasl•C OIN Plug Metal DIN Plug 
(R/SeAW·2577) 

LISS Memory ?MEM = 15772 or 15770 7MEM = 1~ 
(2!16 or 2511 Bytes) 

Printer Status• ?PEEK (14312\ ?PEEK (t4312J 
(Same Loc1!1on, (Note V1lu1) 1Note V1lueJ 
Oil!e,..,t V1lueJ 

LPRINT" POKE 16423,4 lo Oluble POKE 16423,4 10 Oisal>le 
POKE 16423.5 lo En1ble POKE 16423.3 to Enable 

Arrowa None 

SpMd t .774 MHz 2.02752 MHz 
(Tim ing Loops) 

lntern11 Out 255,4 to CIOse Ou1 236.2 to CIOH 
Relay ' Out 255,0 to Open Out 236,0 to Open 

Beg inning of 17129 (42E9 Hex) 17385 (43E9 Hex) 
Basic Program· 

•Not covet'ed (Of u\Correct !) 1n Moo.4 Ill manual 

Table 1. Some Level ///Model Ill Basic Differences 

5,000,000/20,000,000 BYTES 

From Micro Mainframe 

10 MEGABYTE HARD DISK DRIVES. with REMOVABLE Cartridges. For Models I I II I Ill (S5.995/S8990). 

SERIES Ill H. Model Ill with 5.000.000 byte hard disk drive(s) ($6.995/$9.095) or add to your Model I/Ill ($3.795). 
SERIES Ill F. Model Ill with a controller board (available separately) and operating system which allows you to start 
with. or move up to, dual-headed or eight-inch floppys. 

From AT-80 
GLM - 1149 - Radio Shack General Ledger 1.1 with over 30 added features: including a general ledger. classified bal­
ance sheet. check register and options to use an "automatic" account number or re-do an entry or document. 

AR81 - 1199 - Radio Shack Accounts Receivable 1.2 with automatic posting of standard monthly amounts . 

GL/Ml - 149 - Convert your General Ledger 1.1 to GL88. Typical user comment: "Takes half as much time." 

AR/Ml - 1411 - Convert your Accounts Receivable 1.2 to AR81. Typical user comment: "Saves hours." 

6L/M1 and AR/Ml require proof of purchase of the original programs. or. send a disk copy of the original programs for 
conversion at no additional charge. Documentation (apply to purchase) - $5.00 each. 

FTDEM080 - 112 - Displays and Executes the NEWDOS/80 Appendix A programs/keyboard entries. Requires 32K. 

llEWOOS/80 - 1135 LOOS - $135 EPSOM MX-70/80/FT - SC1ll FRICTION KIT - $49 

AT-80 3827 Dismount Dallas. Texas 75211 (214) 339-0498 .....5 

.-SH l•sl ol Adtl«f1urs on,,.~ ll8 80 Microcomputing, October 1981 • 213 



TIC-T0C 80™ 
Micro· Clock 

Put o wrist watch on your Computer. Gives Time. Dote. 
and Doy of week. without the need of operator input. 
P.uns on Batteries. so it never needs to be reset. Gives 
you the ability to enter data with the knowledge that 
the Dote and time ore correct. Includes complete 
documentation. and sample routines. 

Mod I Version .................. . ........ . . $99.00 


UNl-TEPM 
UNIVERSAL TERMINAL PROGRAM 

by Pete Roberts 
The first and only fully lnt•lllgent terminal program for 

DOTH Mod I and Mod Ill users! Includes all features found 

in Terminal programs costing MUCH more. plus manynot 

found onywhere else . Includes extensive 

Documentation and handsome binder. 

Price . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $79.95 


~~Ill v~~nPl.us . SUPPORTED!l ... ... .. .... S
1
09.00 RUN YOUR OWN 

a.;,;L::..;.;..IG-H-=-=T~PE==-N~...;.;,.=.;.;.,-----1COMPUTER BULLETIN 
Model I & II Light Pen. Needs only o 9 Volt Oonery. 
Anoches through the cassette recorder for ease of 
operation. Easy to use and program. Comes complete 
with hardware and extensive documentation and 

,sample routines. All this powerfor only ....... ,.19 ·95 


LYNX MODEMS 
Expand your horizons. allow yourself to communicate 
with other computers. and for others to communicate 
with your computer1! Now this is easy todowith the NEW 
Model I & Ill LYMX Modem with Auto Answer/Dial 
features. Needs no P.5232-C Ooord installed in the TRS· 
60'• . Full 1 year warranty. All this for only .... $299.95 

MODEL Ill MF.MORY KIT 
Upgrade your Model Ill to 32 or 46 K with the P.IGHT 
Memory Chips. These ore Prime 150ns (Fast!!) chips. 
Oewore of slower chips. os future Mod Ill upgrades may 
not work with them! 

BOARD 
Op )

Become o CONNECTION-80 SYSOP (System erotor 
with o LYMXModem. and CONNECTION-80DOSProgram
by Tom Vonde-Stouwe & P.ich Taylor. All for only $399 , off ri )
(,.1 00 ~u1orp ce . 
CONNECTION-80 005 Alone ............... $199 .95 
LYNXAutoModemAlone ............... . .. $299.95 

DOS PLUS 
This Is the OEST Operating System currently available for 
the TRS.ao'•. It offers you all the features you could ever 
use. speed. reliobility and much more.Available for the 
Model I and Ill. Single and double density systems 
ovolloble.Only 99.95 either system. 

UTILITY PACK 

by Mike Friedmon 

FOR THE SEP.IOUS TM-aO,. USEP. 
16K set ... . ........................... . .. $45.00 CONTAINS: 
32K set . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $80.00 ~P-Ooler: Very fost. Allows poge parameters & Perf Skip . 

---------------- -------1 This spooler allows you to switch Dos's without 
lnr.rupttng pnntlngllCOPY 111 by Dick Dolcom Erase: Super program. purge utility with many modes of 

Lood in the 500 Doud system ropes in 1/ J the rime with operation. You will never use KILL ogoin!! 
Copy 111 . This utility w ill read in your 500 baud system MoP-; Ploc.s o se<for mop of your disk on the scr..n. 
ropes. and then write them our or 1 500 baud.This gives ~ows ne. use>d and lock9d out Qrons. 
you backup protection as w ell o speeding upyourropes. All for only . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $49 .95 
A must for all Model Ill Cossette users! D D cronv 
SPECIAL ..... ..... . .......... . .............. S9.95 MODEL 111 ISK IRE n r 


CASOP PROGRAM by Dill Maxey 
The CASOP Utility will allow you to copy systems tapes. Catalogue your Diskenes with this easy touse Catalogue 
find load locations. check for hidden messages. modify programforModel 111 Disk systems. Con run onas linle as 
program blocks. relocate program blocks and merge o 32K 1 Disk system. Helps you keep track ofALL ofyour 
two tape programs together. CASOPiso must ifyou write programs. 
or load SYSTEM tapes ....... . .............. $24.95 ONLY ..... .. . .......... . ... ..... ......... $19.95 

171 Howkins Rood .,. 122 

Centereoch, Mew York 11720 

(516) 981-8568 {Voice) Dealer Inquiries Welcome 
(516) 588·5836 (Dato) Add $2.00 5 & H 
MMET·70331, 105 MYS res. odd oppr. tax 
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AMBE 

EYE FATIGUE- Much 
discussion hos token 
place regarding 
screen Color and 
contrast. Extensive 
research hos 
produced o 
breakthrough in the 
prevention of 
Operator Eye Fatigue. 

AZE™ 
fatigue than ony other 
color. Put on Amber~~-f\ · )~~\(1~~r' ·· ~ · 

\ .~ ,... - t Eoze Filter on your TRS­' . 
~ . . 80"' or ony other·,'\!~~ computer monitor. \ ' . . ) 

\ ­
~ . I Contact one of the 
\- · ..,,. dealers below.

\ 
Model I .. . ... $19.95Amber hos been found 

to be much more effec­ Model II & Ill .. $24.95 
tive in preventing eye Other Computers Coll 

A self -instruction 
booklet on 
copyrighting the 
computer programs 
you write. INCLUDES: 
Step by step 
instructions. sample 
forms. os well os 
discussions of 
copyrights. patients 
and trade secrets. your 
rights secured by 

The Copyright Kit 
..How ro Copyrighr your Compurer Sofrwore .. 

copyrights. legal 
remedies upon 
infringements. 
moteriol not 
copyrightable ond 

MUCH MORE! Written 
by Attorneys. 
Published by Notional 
Attorneys Publications 
Inc. and distributed 
exclusively through 
D.T.Enterprises and 
ovoiloble from the 
dealers below. IF YOU 
EVER WROTE A 
COMPUTER PROGRAM. 
YOU NEED THIS DOOK!! 

Of.eH Computing 
P.O . Box 1013 
Oe~y. Ml 46072 
31J·266-9422 

Progroms Unllmired 
20 Jericho Tpke. 
Jericho. NY 1175J 
600~5-6008 

Conremporory Comm Corp. 
5562 Corol Woy 
Haslen. Ml 48a40 
517.JJ9· 1026 

Available At 

CompurerMoqic Inc. 
115 Welrshi,.. Ave. 
Louisville-. KY 40207 
502-89J-9JJ4 

Son John Enterprises 
P.O . Oox 1671 
FrMOmonr. CA 945J6 
415-651-4147 

Stevens P.odio Shack 
562 Nun Rood 
Pha.nixvllle. PA 19460 
600.J45·6279 

All Sysrems Go 
105 W. Plonr Sr. 
Winrer GClfden. FL J27 61 
J05-87 7. 26JO 

Oob's T.V. 
9J·1 5 66rh Drive 
Woodhaven. NY 11421 
212..41 ·2607 

Soft Secror Markering 
6250 Middle Deir Rd. 
Gorden Ory. Ml 48135 
313-425-4020 

CPU Compurer Corp. 
1 7 5 Moin Sr,._., 
Chor1esron. MA 02129 

Compurer Serv. of Danbury 
P.O . Oox993 
Danbury. Cr. 06810 
200-744·5516 

Omni Sysrems Asscx:iores 
P.O . Oox6J2 
W . Caldwell. NJ 07006 
201 -226-9165 

W
171 Howkins Rood ~ 122 
Cenrereoch. New York 11720 Dealer Inquiries Welcome 
(516) 981 -8568 (Voice) Add ~2.00 S& H 

(516) 588-5836 (Doro) NYS res odd oppr 1ox 

MNfT.70331 . 105 
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TECHNIQUE 

Harmony and multiplicity. 

Multi-Statement 

Dan Keen and Dave Dischert tricks that will help you round 
Custom Tailored off those rough edges. 
Computer Software It never occurs to most pro· 
RD# 1, Box 432, grammers that data state· 
State Highway 83 ments can exist In harmony on 
Cape May Court House, NJ multiple statement lines. The 
08210 Model I owner's manual gives 

the Impression that data llnes 
should be tucked away by 
themselves at the bottom of the 
program. But, both of these 
lines are valid: 

0 
10 DATA23.25,89,100: FORX-1 to4: READ 

ne of the best features of A()(): NEXT 
10FORX•1 to4: READA(X): NEXT: DATA Basic programming Is that 
23,25,88.100

once you become good at It, 
there are more conquests to 
make as you discover new Don't hold back on the length 
methods to use so your pro· of multiple statement llnes, 
grams look neater, execute pack them full. Multiple 
faster, and use less memory statements save bytes and 
space. We will examine some decrease program run time. 

Program Listing 1 shows a 
sample menu. An option Is to 
be selected. Check out llne 
30-lt's packed, but very effl· 
clent. The book didn't tell you 
that It's possible to use more 
than one If . .. Then . . . Else 
statement on a line, but you 
can use as many as you want. 
Just keep track so each If has a 
Then, and an Else If needed. 

There are two other In· 
terestlng points to be made 
about that short program In 
Listing 1. First , If some options 
are selected, program execu­
tion may branch to another sec­
tion within the program (by us­
ing GOTOs), or It may run an 
entlrely different program. All 
the command words llsted In 
chapter two In your Level II 
owner's manual can be used. 
The only exception Is CONT: 
It's not that the machine 
doesn't recognize that word, It 
just doesn't know what to con­
tinue. 

Some commands don ' t 
return you to your Basic pro­
gram attar they execute, such 
as CLOAD, List and System. 

Experiment deleting lines or 
even causing New to execute If 
the operator Indicates he's 
done with this program. 

The second point of Interest 
Is dynamic flashing of the 
characters to be selected. As 
you can see, the program 
prompts you to respond with A, 
R, DorS. Between checking the 
keyboard via INKEYS, these let­
ters are blinked on and off. 
Since the Model I doesn't have 
a flashing cursor, this 
animated Input lets the 
operator know that the com­

puter Is ready and awaiting 
further Instructions. 

Potpoun1 

You can use a PEEK state­
ment as the value part of a 
POKE statement. This line 
takes the character on the up­
per-most left side of the screen 
and displays It near the center of 
the screen: 

10 POKE 15850, PEEK (15380) 

Variables with a declaration 
character after them may or 
may not be the same as the 
plaln variable. For example, If 
you use the variable SR%, 
don't expect SR to have the 
same value. We've run Into 
trouble assuming that the two 
would always be equal. 

Auto Data Routine 

If you have a program which 
uses the current day's date 
within It, put the auto date 
check routine at the top of Pro­
gram Listing 4. The routine 
determines If the date has been 
set. If the date has not been set, 
It wlll ask you to Enter the date. 
Should the date already be set, 
then It will display the date and 
ask Is Date 0 .K.? Execute these 
llnes before a clear statement 
In your program so none of the 
variables here wlll Interfere 
with those used later on. 

The routine simply PEEKS 
the address where the day Is 
stored. If the value there Is zero, 
the date has not been set. 

Tht For • ' • Not Trtctc 

Check out Program Listing 3. 
See the NEXT A In llnes 50, 60, 

11 CLS 
21 PRINTf2S6,. <A>oo• I PRINT· <R>EPORT· t PRINT· <D> ELETE· I PRINT· <S>ET 

UP" 
31 A$•INUY$1 IFA$•"A'TH!Nlll!LS!IFM•'R'THZNRUN"REPORT/ 8.\S"!LSEI 
rA$•.D.TB ENRUll" DELET!/8.\S. ELSE Ir"$•.s . TBEllGOT02 I I 
41 FOllX•lTOSI 1 NEXT1 COSUB61 : FOllX•lTOlll 1 NEXT1COSUB7I 
SI GOT031 
, . PRUfTf257, .A. , f PRIHTf321, .R. , t PRINTf385, •o•, t PRINTf449, •s• 1 'R 
ETURll 
71 PR1tf'I'f257, • • 1: PRINT@321 , • • I 1PRIHT@l8S, • • I 1PRINT@449,• •, 1R 
ETURN 

Program Listing 1. 

19 ONERRORGOT01BB:DEFUSR•l23456 
29 REM 

OTHER INSTRUCTIONS GO HERE 
FOR DISK 

BB GOT02H 
lH POKE16526,L, S, B. :POKE16527,M. S. B, 

OTHER INSTRUCTIONS GO HERE 
FOR TAPE 

2ee ONERRORGOTOB:REM 
PROGRAM STARTS HERE 

219 X•USR ( 0) 

Program Listing 2. 
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70, 80, and 100? You could 
rewrite the program by chang­
ing all of those NEXT As to 
GOTO 20 and delete ilne 10. But 
the program as it stands takes 
up fewer bytes than would the 
GOTO version even with that 
extra line deleted ! 

This method Is a convenient 
way of returning to the same 
point in a program. Perhaps the 
returned point could set up 
something on the screen, or 
reset some variable. By step­
ping zero, the loop never runs 
out of counts. 

The For ... Next Step 0 
technique ts not necessarily a 
great advantage over GOTOs 
and GOSUBs, but it does use 
less memory. 

A Diak Basic Trick 

Here's a trick for Disk Basic 
programmers. We had a pro­
gram where we were cramped 
for disk space and each byte 
was Important. The program 
must store many dates, both 
the month and the day. The 
trick Is to take the dates and 
manipulate them so they take 
up less disk space. 

Since there Is no need to 
store a stash (I), Just create one 
number from the two. Then you 
can use MKI$ and store the 
number as an Integer. Upon 
retrieving the number, do the 
reverse. Add a stash and split 
the number In two. This saves 
bytes over storing the date in 
Its entered form: 

10 INPUT" ENTER MONTH ANO DAY 

(MMIOO) ";OAS 

20 DA : VAULEFTS.2) a RIGHTS(OA,2)) 

30 LSET(lleld verlable) z MKIS(OA) 


To restore: 
10 8$ = STRS(CVl(lleld varlable)) 
20 

BS z MIOS,(8$1,2) +"r· +RIGHTS(B$,2) 
30 PRINT BS 

Q1meTlpa 

When writing a game or a 
children 's program which 
utilizes an INKEY$, use a dum­
my INKEY just prior to the one 
you want. This picks up any 
stray keys that may have been 
pressed before you want a 
response from the operator. 
Here's how It could be set up: 

10 IK$ • INKEY$ 
20 PRINT"SELECT A LETTER" 

30 AS: IN KEYS: IF AS = ""THEN 30 
40 - ----PROGRAM TEXT----­

The varlable IK$ will never be 
used anywhere In the program. 
It simply prevents previous key 
entries from getting through to 
line 30, where the real variable, 
A$, Isqulued. Let's go one step 
better than INKEY$ for getting 
input from the operator. 

By PEEKlng memory loca­
tion 15350, you can find a value 
returned by the keyboard. This 
method has two advantages 
over INKEY$. A$= INKEY$ 
won't hold the value If It Is In a 
loop. The next time that state­
ment Is hit, A$ would change to 
become whatever Is there. 

Also, PEEK will detect If 
more than one key Is being 
depressed. This Is great for 
checking to see If the arrows 
are being held down. The up ar­
row returns an eight, down ar­
row 16, left arrow 32, and the 
right arrow 6-4. If you hit the left 
and up arrows together, the 
memory location holds a 40, 
which ts the addition of 32 and 
eight. Furthermore, holding 
down a key will enable you to 
design continuous firing into 
your game. 

The negative aspect of this 
procedure Is that we're only 
looking at one byte of the 
keyboard return, so other keys 
will return the same value. Both 
the left arrow and the letter T, 
for example, return a value of 32 

but it generally serves the pur­
pose for most games. 

Diak 1nd Level II USA Cills 

Our flnal tip deals with the 
use of the USA command. 
Writing a program with a USA 
call can get you Into trouble If 
you want It compatible with 
both Level II and Disk Basic. 
Since Disk Basic supports 
more than one USA call, It must 
be set up a little differently. If 
the program has only one USA 
call, an error handling routine 
can trap It and branch program 
execution to an appropriate 
section. 

To tell the computer where to 
go when a USA call Is en­
countered, Disk Basic requires 
the address to be set up by 
DEFUSA-address. Level II 
Basic has the address value 
POKEd into memory locations 
16526 (least significant byte) 
and 16527 (most significant 
byte). 

A DEFUSA statement would 
give an L3 error If It were run 
under Level II. Take a look at 
Program Listing 2. If this was 
run In Level II, line 10 would 
generate an error but because 
of the On Error statement the 
program won't go out on error, 
but rather will branch to llne 
100 where It can be set up for 
Level II operat ion. Similarly, If 
run in Disk Basic, execution 
would continue to line 20. • 

10 FO.RA=lT02 STEP0 
20 X=X+l 
30 B-=B+l 
40 C=C+l 
50 IFX=l00 PRINT·x=10e•:x=0:NEXTX 
60 IFB=250 PRINT•B=250•:B=0:NEXTX 
70 IFC=3 PRINT•C=3•:NEXTX 
80 PRINTA 
90 NEXTX 

Program Listing 3. 

~: ~~~~=mm~:~ENINPOT"EllTER om (1111/ DD/ YY) " 1DT$ 1POU164S 
',VAL (LEPT$(DT$, 2)) : POU1U 5l , VAL (ll ID$ ( DT$ ,' ,2) ) I POU16'52,VllL ( R 
IG8T$ (OT$, 2 )) • 
lt PRI WTLEPT$ (T lltE$,8)1 " IS DATE 0 1 (Y/ NI ? 
U 8$• l!O:EY$ r IP8$•"N"TllENPOU1U5l, fr COT02t : ELBI FB$• " Y"TllEN5fELS 
EU 
SI 'PltOCRAJll STARTS, CLEAR , DIM, AllO SO ON 
H '---- PROGR/\Jt Tl!XT - - -­
7' • - -- PllOCUJI Tl!XT ---­
If '---- PllOCUJI Tl!XT - --­

Program Listing 4. 

tw t11t TIS-SI .... I • 111 . lU 
lMlllw .... llllASIClllirl1 9la. 

•ii .. ,,..,.. "'" 

ACTION SOUNDSaGRAPtlCS 
---, 

'
w~ 

,,·.·..i 
· ~ :~ : . =~ n 

_.,. --­ -· . .... . 

SPACE 
ACE 
21 

Sc1l i

'-••fKl iul 
s,.. c.Nt 

.,.. ~ ,.., '"5'K' tia•ter IN 
lllteMnltlfioite lliltllt . ...... 
II C..,.ter ........s. lip! ii 2tr J 
4-.-s. TIMM sct111ries :"Slllullf" . 
·tm.t O,tiM". 111111 .......i. teut•1e1·. 

THE NEW STARSMP WYAGIS 
A k illiHI " trn" lrl'f 'PK' war. JI 
.,,.., ..,••,., .,.... hi•& _, 
cnft, ~.. "CINM4". 11 Cl..,.... 
lltscM UMMlt ltlll !nm ... llCIU· 
ulilec ... 2Hl SIUS 

MltSICTOll v 
~I 

lllillllt 
S,.Ct... 

hi.- .,i;1 "'"'aim uc• ,i1y.r 1 
,..it1tt 4i"llr . l1..ti fleet liilttlt craft 
IN w1tc• tlltll tie•t. lirt lliP ,...m 
111111 liu9s tr sllerl rllCt .,,,.. .-............., ........ 
MltSlCTOll a ,.._. "'*· 
~ 1'11•1 le ~r. ...._ Stnt111 ! 
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APPLICATION 

Know all the angles before you decide. 

Cadet-The Decision Maker 

Victor T. Albino your spirits high while your The numbers added at the There are many modifications 
18501 194 NE mind contemplates the issues. ends of lines 30 and 40 are there you can make In this program. 
Woodinville, WA 98072 When you run the program, for to position the design on the By changing the values, often 

example, you will see an CRT. It Is best to keep the only slightly, you can create 
animated spiral that simulates center of the design near the some fascinating graphics. 
the "thinking" process of a middle of your screen since an After all, now that Cadet has 

Cadet is designed to help RAM chip. illegal function error results solved your problems, you
you make logical decisions The action comes from lines when the equation attempts to should have plenty of time to 

about almost any kind of prob­ 907 to 909. For some inter­ plot points off the video. create fantastic graphics. • 
lem. It provides an orderly pro­ esting variations on this theme, 
cess so each factor that goes in­ type In the following short pro­
to your decision making Is listed gram: 
and considered. 

Cadet will provide all nec­ OCLS 
essary prompts and protect 10 R; 3 

20 FOR X ; Q to 375 step 7against illegal entries so that 
30 B • R0 rSIN(X) + 71 

you can easily state your prob­ 40 C• R"3 "COS(X) +20 

lem and enter any factors you 50 SET(B,C) 
60 R; R-.05 think important. Cadet will then 
70 NEXT X 

make a recommendation for or 60 GOTO 80 

against the action you have in 
mind. This is the same spiral pat­

The program Is structured on tern that appears In the pro· 
the classic decision grid con­ gram. Now try changing the 375 
cept. This management tool In line 20 to 850 and decrease 
facilitates decision making the step size to 5: you get a 
when a problem has many con­ pretty flower spiral. 
flict Ing elements. The real Lines 30 and 40 plot the sine 
value of Cadet is that it allows and cosine values of X using 
you to concentrate on identify­ polar coordinates. The factors 
ing the issues and your feelings of 7 and 3 In these same lines 
about them. The program takes are needed to compensate 
care of the mathematics and because the pixel (picture ele­
even calculates a level of con­ ment) on your screen Is not 
f ldence for the suggestion It square; It Is a rectangle with an 
makes so you have some Idea end to side ratio of 3:7. If you 
of how sure you can be about start experimenting with these 
Its advice. numbers, you will get an ellp­

The program also provides tlcal spiral instead of the cir­
some cheerful graphics to keep cular one. 

Program Listing 

' C A 0 E T : COMPUTER ASSIST ED DECISION EVALUATION T ECHNIQU E 

VER.3.0 BY VICTOR T . ALBINO 


AUGUST 1980 
4 CLS:CLEAR 30 00 :GOSUB 575 :GOSUBH8 
5 CLS 
1 5 PRINT:PRHIT:PR!NT:PRINT :PRINT"iT WILL DO TH IS BY HELPING YOU 
TO THINK THROUGH THE 
VARIOUS POSITVE AND NEGATIVE FACTORS WHI CH MUS T BE CONSIDERED 
BEFORE YOU CAN ARRIVE AT AN AP PROPR! ...T E S OLUTION . ":PR!NT 
25 PR! NTT...B {41 ) " PRESS / KEY . " 
26 I F INKEY$<>" / " THEN 26ELSECLS 
39 PRINT:PRI NT"IF YOU ARE READY, WE WILL 8EGIN . " :PRINT :PR!NT" FIR 
ST, YOU MUST TELL ME YOUR CONTDIPLATEO ACT I ON . IT S HOULD BE ENT 
EREO AS BRI EF LY AS POSSIBLE ANO PUT IN T llE FORll or A QUESTIONTHA 
T CAN 8£ ANSWERED I YES I OR I NO I •• 

35 PRINT:PRINT" FOR EXAAPLE, A TYPICAL QUESTION MIGHT BE: 
' SHOULD I BUY THE USED CAR?'": P R! NT 

39 DIM A$(281 

49 P R! NT"TYPE IN YOUR QUESTION NOW ANO THErl PRESS <EN TER >. " 

45 INPUT ZZ$:CLS 

5 0 PRINT :PR I NT TAB (23) "TH

0

ANK YOU. " 

55 PRINT: PRINT" NEXT YOU WI LL BE AS KE D TO ENTER STATEN ENTS ABOUT 

THE ACTION YOU ARE CONTEN PLAT!NG. YOU MAY GIVE ME UP TO 2 9 

STATEMENTS TO CONSIDER." 

69 PRINT:PR!NT"BE SUR E TO INCLUDE ALL THE Fl\CTORS YOU C...N THINK 

or ON BOTH SIDES or THE ISSUE, THOS E IN SUPPORT ANO THOSE AG 

/\INST. • 

65 PRINT:PRINT"IF TH E STATDlENT I S IN FAVOR OF TH E ACTION, PRECE 

DE 

YOUFI STATDtENT WITH AN ' F ' FOR 'FAVOR '. • 

70 PRINT"IF THE STATDtENT I S AGAINST TH E ACTI ON, PRECEDE YOUR 

STATEMENT WITH AN ' A' t'OR 'AG... INST'."i:PR!NT: PR!NTTAB(48)"PRESS 

/ KEY . ": 

75 IFINKEYS <> " /"THEN75ELSECLS 

89 PRINT"SINCE I HAVE NO VALUE SYSTEH, I MUST RELY ON YOU." 

85 PR!N'l':PRINT"l\FTER EACH STATEMENT YOU GIVE ME, PLE...S E ENTER IN 


YOUR 
EVALUATION OF I TS !MPORT,t.NCE ON ... SCALE or l TO 9 .. 
90 REH 
95 PRINT"fOR EXAAPLE , A ' l ' WOULD INDI CATE TH"T TH E FACTOR I S N 
OT 
TOO SIGNIFICAUT .":PRINT"" ' 9 ' WOULD BE USED FOR THOSE ITEMS YOU 
CONSI DER REA LLY 

Program continues 
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lllPORTA~"'f. • 
96 PRINT"(STATE!1£11TS OOT PRECEDED BY AN •r• OR 'A ' OR DIDINC WIT 
H A VALUErRCA« I TO 9 lllLL Bt VOIDED . THEY SHOULD BE RE-l:!fTERED. 
) " ; :PRI~"'f 
uo PRth'T: PR1?'1"" SOME EXAllPLES or STATD4Et<TS WOtJLD BE: 

r TM E USED CAR HAS VE RY LOW Ill 1.EACE 7 
A TME CAR IS OVER•PRICEO BY SSOI B 
A THE TIRES NEED REPLACING 5 
f TH E CAR ' S COLOR I S MY FllVORITE 2 " I 

I OS PRIH1'TABC Sl) "PRESS / KEY.": 
106 H'INKEYS <> "/ " THCUl06 ELSEC LS 
I U PR! NT: PRI NT" I WI LL KEEP AN ACCOUlrr OF ALL TltE FACTORS YOU TH 
I NK 
SHOULD BE co:;s1DERED. llHE!l YOU ARE THROUGH, S IMPLY TYPE 
'N' l~ r.:t!;PO::st TO nu: CUES7lGN : 'AHY JtOR.E. FACTORS 1 
SHOULD CONSIOlR?' " :PRlh"T 
llS PRltlr" l WILL THEN REVltt; WITH YOU ALL THE FACTORS YOU UAVE I 
0£U1'U'1[0 . • 
128 PRih"T" Af"TERWARDS , I WILL GI VE YOU HY SUCC ESTED DECISIOll ..1uc 
H 
WILL BC l.O(;ICALLY DERI VED FROM YOUR Ol•'N VALUES ." 
1 2S PRil<T' FINALLY, I WILL C I VE YOU A COl1r!OENCE l.EVtL FOR THE 
DEC I S IOtl I SUGGEST. ' : PRINT 
138 PRINTTAB( 0) •PRESS I KEY,• 
Ill IFINKEYS<>"/"THEN131SLS£ns 
13S PRll<T"THE QUESTION I S: "1 ZZS 
140 PRINT:PRINT" PLEASE BEGIN OOW TO E:NTER THE STATEllENTS POR AND 

AGAINST 
THE PROPOSED ACTI ON. (DOH ' T f0RC£T TO PUT A.tJ OR BCPORE1 F 1 1 A. 1 

EVERY S'TATDIEllT AND A NUMBER PROll I TO 9 Af"TER EACH ONE.)• 
141 PRI t.T: PRI hT" f -OR- A STAT EMENT 

1 TO 9 • 
142 P RINTSTRii;<i$(64 , • -• ) :00• 1 : MU•O:UU•U 
IH INPUTAS(l) :GOSUB246: GOS U82SI 
ISi INPUTAS ( 2) :GOSUB246:GOSUB25G 
155 INPUTAS ( 3) :GOSIJ8246:GOSUB25G 
161 lNPUTAS l O :GOSUll246:GOSU82SI 
165 INPUTAS(S) :GO$UB2 46:GOSUB2SI 
171 INPUTAS(6) :GOSUB246:GOSUB25B 
1 7S INPUTAS(7) :GOSUB246:GOSUB2S8 
181 INPUTAS 18) : GOSUB2 46: GOSUB2SI 
l8S lllPUTAS(9) : GOSU8246 : GOSUB25Q 
191 INPUTA$(11) : GOSUB2 46:GOSU82SO 
195 INPUTAS(ll) :GOSUB246 : GOSUB2Sll 
211 INPUTA$(12) : GOSUB2 46:GOSUB2SI 
21S INPUTA$ (1J) :GOSU8246:GOSU8251 
211 INP UTA$ ( 141 :COSUB24 6:GOSUB251 
215 INPUTAS(IS) :GOSUB2'6:GOSUB2S8 
221 IHPUTAS(l6) :GOSU8246 :GOSU8251 
225 INPUTAS(l7 ) :GOSUll246:GOSUB2SI 
231 INPUTAS ( 11) : GOSUB2 46 :COSUB2SI 
235 INPUTAS (19) •COSUl246 :GOSUB251 
241 INPUTAS( 21) •GOSUB2 46:GOSUB2SI 
2 45 PRINT:PRIN'l""TllAT MAKES 21 STATl'J!ENTS WHICH I S AL L I CAN HANll 

LE 
AT ONE TIME . LET >It PROCESS THESE AND SEE WHAT KIND OF 
DECI SION I REACH. " :FOR TslT04188:N£XT:CLS:GOT0254 

2 46 KU•HU+l:NU•t-"\h l : f'ORX•l1U TO UU:lt' L£PTS(A$()() ,l)••r• OR l.Et'T$ 
(AS(X) ,l)•• A• THEN 247 ELSEPRINT"RE-tNTER YOUR LAST STATEl!ENT AN 
0 PRECEDE I T WJTII 1 F'' OR 1 A. 1 . •1:PRIHT: AS(X)•• A VOID STATDtENT 9 • 
, RETURN 

247 NR• VAL IRIGHTS(AS(X) ,l)): IP ABS(llR)>I AND ABS(NR) <ll THEN RET 

URN ELSE PRINT " RE-ENTER THE LAST STATD4ENT ANO END IT WITH A V"L 

UE FROll l - 9. " i:PRINT:AS (X)•" A VOID STATDIENT l":RETURN 

2sa INPU'l'" ANY MORE QllESTIONS TO CONSIDER (Y/i;) " :MS 

251 1F11$•"Y"OR.'IS• " N"THEN2 S3 

252 PRlhT" PLEASE ANSWER ONLY ' Y' FOR YES OR 'N' FOR OO. " :GOT0258 


2S3 I FM$•"N"THEN25 4ELSEHO•NO• I: RETURN 

2S 4 FOR X•IT028 

255 IF LEFTS ( A$ (X) , l ) • " F " THEN Sf•SF+VALI RIGHTS ( AS I X) , l)) ELSE SA• 

SA+VALIRICHTS(A$ ( X) ,l )) 

268 NEXT X 

JSS GOSU876S 

361 PRINTf468 , "YOU CAVE llE ":llO; " FACTORS TO COllSIDER .• :PRIHTfSB 

l 0 "THEY WERE : " ::FORT•l'l'021111:NEXT:CLS:h1J•l 

361 FORX•lTONO: FORS•l S5S 2TOl 561 SST£P2: POXES, 176: NEXT 

36 2 PORS•l6164TOl6127ST£ P21POKES , 176 :NEXT 

365 PRINT@44 8,NU; " .) " 1HID$(A$(X) ,2,LEN(A$(X))·2):NU•NU+l 

378 FORT•lT02818:NEXT:CLS:ll£XTX 

4 6S PRINT@465, "PRESS / KEY TO eot."TINUE. • 

466 I FINKEYS <> " /"THEN466ELS£CLS 

479 PRl~"T:PRI :n'"APTER CAREFULLY ANALHING ALL THE INFOiu.ATIO!I YO 

U HAVE 

PROVIDED 011 T!IE QUESTION: ":PRlh"T 

47S PRltn"ZZS 

480 PRINT:IP S F >SA THE.~PRlNT" I RECOllllEND IN PAVO~ OP THE PROPOSE 

0 ACTION .' :GOTO 488 

415 PRi l>"T:IF SA>SP THEllPRINT" I RECC»IPIEND AGAINST TllE PROPOSED AC 

TION . • :GOTO 488 

416 IF S F•SA THENPRINT " I All UNABLE TO SUCC&ST All ANSWER. 

THE POSITIVE AUD NEGATIVE ELD4Eh"TS I N THIS ISSUE BALANCE 

OU':" EXACTLY. • 

487 PRil<T: PRINT" SORRY I CAii ' T HELP YOU. I AJI AFRA I D YOU AR£ GOI 

NG 

TO HAVE TO USE HUKAN INTUITI ON ON THIS ONEl" •PRINT:PRINT•BETTER 

LUCK llEXT TIME.'i:PRitlrTAB14f ) • PRESS / XEY." ;:GOT05 41 

4 88 PRl~"T:PRINT:PRINTTAB ( 4f)•PRESS /KEY. " 

4 89 IY INXEYS<> "/"THEN4 89ELSECLS 

499 IF SF>S A THEN CF•INT(lll·(SA/ SF) •111) 

495 IF SA>SF THEN CA•INT(!tl-(SF/ SA) • !88) 

SIC PRINT@448,"MY RECOllMENDATION I S MADE l<ITH A CONFIDENCE LEVEL 

Of:"; 
S OS If SF >SA THEil PRINT CF; " \ " :PA•CF 
510 IF SA>SP T!IE?l PRl ~"T CA:"\":FA• CA 
Sil FORT• I T02811 :NEXT:CLS: PRl hT : PRINT: PRINT: PRINT: PRitn" 
515 IF FA<5~ THENPRih'T" UNfOJtTUNATELY, THIS IS !l:lT A VERY HIGl4 LE 
VEL 
OF COOFIDE:NC£. YOU MIGHT JUST AS l< ELL FLIP A COINl " •GOT0526 
5 28 IP FA<89 THENPRll<T" THIS IS A llODCRATE LEVEL OP CONFIDENCE• 

YOU CAN F EEL REASONABLY COllFORTABLE WITH llY RECOllllENDATION, • :GOT 
0 526 
525 I F PA>88 THENPKIHT" TlllS IS A HIGH LEVEL Of CO!lflD£!1C£ , 

Prog,.m continues 

.-SH List of A<ner11s.rs on,,.~ 386 

C.S.D. 
Ill PRODUCT 1115 

BASIC/S 3.0 (MOD I/Ill) $39.95 
A Basic compiler for the Mod I/I ll 48K Disk System. BASIC/ 
S complies a subset of TRS-80 ' Basic into ZSO machine 
code. The machine code can then be run as a /CMD file. 
most of the features and built in functions of Level II are 
Implemented, along with sequential and random disk i/ o. 
(Including LRL/256). Allows variables. reals. and strings. 
This a programmer's compiler. Not intended to compile 
" off the shelf" software, but will compile code written or 
modified along it parameters. No royalty fee to pay! Many 
basic programs you are using today can be compiled. 
Supports all Mod I and Mod Ill operating systems. 

QSD UTILITY DISK #1 FOR 
LOOS© (MOD I) 69.95 
Increase the speed and power of LOOS! Contains: 
LZAP/ CMD - Uses resident disk driver of LOOS and thus 

enjoys its flexibility & device independence. It will 
auto configure itself to drive capacity. LZAP will 
support any number of drives from 0-7. any cyliner 
count up to 255 and any sector number to 255. It 
supports both single and double denity automatical­
ly! Various drive sizes and densities can be inter­
mixed and LZAP will page between them without 
error. The ultimate ZAP routine for the ultimate 
system. Many more features including a "'help"" 
command for beginners to assembly code. 

RESIDELD/ CMD - Allows you to SYSGEN system over­
lays for increased speed and free space on disk. plus 
more! 

CLONE/ CMD CHANGE/CMD DCAL/CMD 

VDISK/CMD STAT/ CMD BINHEX/ CMD 


And by Kim W•tt . . . 
LCOPY / CMD - Mass file transfer package. Fast and 

versatile! 
LPURGE/CMD - Allows you to selectively purge by class. 

list, ext, etc. Contains over 20 features. A ··mini 
super-utility! '· 

RECOVER/ CMD - A "smart' " recover routine for " killed" 
files. 

DVORAK/CMD - the famous DVORAK keyboard layout. 

EXTRA SPECIAL DELIVERY 
(I/Ill) $179.00 

Machine Language program to maintain your mailing list. 
print labels, and merge data from your mail list into a letter 
created by Scripsi~ or Electric Pencil'". 

- DEALER INQUIRIES INVITED 

QUALITY SOFTWARE DISTRIBUTORS 

11500 ST£MMONS EXPRESSWAY, SUITE 104 ­

DALLAS, TEXAS 75229 t'JS4" 
PHONE (214) 414·2976 ­

TtS-IO &s<r.... " ' MICAONET 70130,203 ..., 21 ,,. ,o...11o11ncw.•"_,.,,..,t.p Pr.htt: 
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Ever wanted to 
do things to your TRS-80 that 
Radio Shack said couldn't be done? How 

about reverse video. high resolution graphics. 

a high-speed clock. and audible 

keystrokes. 


Not enough? How about turning an 8-track 
into a mass storage device, malting music. 
controll ing a synthesiser. individual reverse 
characters. and a real- time clock? 

If the thought of using a screwdriver gives 
you the shivers then you can turn to the 
software section. Learn how to make BASIC 
programs auto- execute. reset memory size. 
pack program lines with machine code. and 
generate sound effects. 

Th~ Custom TRS-80 and Other Mysteries is 
packed with page after page of practical 
information. and tested software. Get a copy 
and tum your TRS-80 into a supercomputer. 
Avail.able for $29.95 from your local U G 
dealer and 8. Dalton bookstores. 

.,..37 

\260 W. Foothill Blvd. 
Upland. California 91 786 

(714) 946-5805 

llO'?Hll<C IS SURE IN LlfE EXCEPT D£ATll "-'1> TAXES BUT TlllS 

EVIDENCE LOOf;S PRETTY COSCLllSIVE. " 

526 PRlh"l' : PUl'o"T:PRlh'T'f1'8( ..l " PRESS I •CY . "; 

H7 IP INKEY5 <> "/" TllENH7 

Sl t CLS:PRINT:PRlh"T:PRlh"T:PRll<T:PRlh'T" liOW TH1'T YOU HAV£ >lY OPINI 

()ti YOU ARE, or COURSE' 
PREE TO DO "5 YOU PLEASE. " : PR! 1'T 
SJS Plllh"T" HOVEVE.R, IP YOU ACCEPT "y 1'DVICE, YOU NILL UlOW TllAT 
YOUR DECISION MAS BASED UPOS A COMPLETE EXMINATION AND 
COllP1'RISOll Of /<LL TllE 1SSUES ." ::COT0551 
54' l f l NKEY5<>" / "THENS .. ELSESS2 
551 PRlllT1PRINT"T1'8(4tl "PRESS I KEY," 
SS! IF 1NlEYS<>" /"T11!NS51 ELSECLS 
552 COSU81J6 : POKE16t2S, 188:FORS• 16089T016l0STEPU: POKES , 191 :HEX 
T1POlEl6216, I l8:S•l6342: POHS, 176: POKES+l, 18 4 : POK£S •2, 188: S• l6tl 
2: POlES, 188: POKES+64, 191: POKES• 128, l 91: POKEl622l , l 1': POKE1622 4 , I 
JI I POKE! 6225 , 141 
SS) POK£16226, 176: POKE! 6291, l JI: POK£16292, 188: POKE1629l, 176: POKE 
1629 4 , 144 : Y• 4S : fORX•71 T076: SET( X, Y) : NEXT : Y•46 : f'ORX•6'T07 l: SET (X, 
Y) : NUT 
SSC LUS• CUS ( 16tl •CHRS(l60l • CHRS(l 68) • CHRS( 161) •CHRS l l U l : LLS•CH 
RS( ll t ) +CHRS( 191 ) +C.HRS ( 191 ) +CHR$(191 ) +CHR S! l 91 ) 
555 RUS•CHRSUHl • CHRS (l91 ) +CHRS(l88) +CHRS(l U ) : R.LS•CHRS I l ll ) •CH 
RSI 149 ) •CHRS(l49l +CHRS( Ill) •CHRS ( I H l 
H6 S•l5751 : POlES , 161: POKES• l, IH :FO!IX• S•2TOS• 7 : POlElt, l JI :NEXT: F 
0Ua.S+4 1TOS• 46:POKEX,l )) : SEX1':POl.£S•47 . 129 
S57 POU151 14 .152:POllUS81S,12': POKEI S7H, 161: POIEI 57lS, 134 : POU 
15672, I 521 POUIS67J ,129: POUi SU9, 149: POUisscs , 149 : POKE ! s en , 17 
t : POUISU J , 171 
SSI PR! h'Tf54, LUS:: PRWTU 18, LLS ;: PR! ~'T~6 44, llU S; : Pkl NT @7t8 , RLS; 
SH T• l 5: FORX•29 TOl1STEP-2 :SET IX,Y) :NEXT: SETll I , 14 ) : Y•I l: FORX• I l 
T022.STEP2 1S£T ( X, Yl :NEXT:X•22 :PORY•llT07STEP·2:5£T JX,YI: NEXT 
561 Y•7 :FORX•21TOISTEP- 2:SET (X, Y) : NEXT : X•l: FORY•7TOl lSTF.P2: SCTCX 
, Y) :NEXT 1Y• IJ:FORX•ITOllSTEP2 :Sl:T ( X,Y) :NEXT 
561 PR! llTfU4 . · cooo-oYE· : 
56 2 PORWA• IT08 I PR! NTesc ,CHAS I ) 8): : f0RT • OT0400: ... . ,. , PM! NT@S4. LUS; 
: FORT• tTOSlt: NEXT: NEXT:CLS 
56) END 
S75 N• IHSI ,.OPENING GRAP HIC 
S76 80• 1 Sl6t : PRINT@!, STAI NCS I 62, I )7) : PR ! NTe96 l ,STR I NCS 16 2, 164) : 
S77 FORX•ITOll2lSTEP64 : POKEllO+X , 166: POKEllO+X •I,) 66: POXCllO+X •62, I 
661 POKEBO+X +63. 166: !>EXT 
S81 POKEN, 191: POKEN+ I, 191 : FORX•N+2TO!l• S: POKEX, 14) : NEXT 
585 N• N+64 
SH POK&N,19l:POKE'tih·l.l91 

S9S N•N•6 4 

6tt POUN, J 91: POK£N'1, l 91: FORX• tl•2TON•S: POUX, 188: NEXT 
U S O• I S 762: POKEO, 191: POK ED• I, 191: POK!Xl• 2, 14 l: POltO• l, 141: POXOO• 
4 , 1 9 1: POK&O• ~, 191 
611 0 • 0•64 
61S POllEO, 1'1 : POKEO•l, 191: POK!Xl• 2, 188 : POKED•), 188: POK£0'4 , 191: PO 
KEO+S, 191 
6 21 0-0•64 
62S POKEO , l 91 : POK£0•l, 191: POKEO• 4 , 191: POJt.EO+ ~, 191 
6)1 P•IS77l 
615 POKEP, 191: POKEP+l ,191: P0Kt:P+2, 14) : POKEP•l, l 4l 1P0xt:P•4,1911 PO 
KEP•S ,188 
641 P•P+64 
645 POUP, 191: POK EP+l, 191 : POKEP•4 , 1 91: POKEPtS , 191 
6SI P•P+6 4 
6SS POKEP, 191 : POKEP+l ,191: POK£P•2 , 188 : POKF.P +l, 188: POKF.P+ 4 , 19 1 1 PO 
KEP+S, I U 
661 0•1S78l 
6 6 5 POKE0, 191 :POK£0+1,191: FORX•0+2TOO+ S : POlEX, JO: NEXT 
67' 0•0•6 4 
6 7 S POKE0, 191 : P0k£0+1, l9l: POKE0+2 , 141: POKEQ•l, 14 ) 
688 0•0• 6 4 
685 POKEO, l 91: POKEQ+l, 191: FORX•0•2TOO+ S: POK EX, 181: NEXT 
691 R• l S794 
69~ POC£R, 14 ): POtC:ER• l , 14 3 : POlt£R• 2 , 191: POKER•), 191: POIClh 4 , 14 ): PO 
KER•S, 14) 
7110 R•R•64 
715 POUR• 2,19l:POKER'1,l91 
711 R•R• 64 
715 POKER• 2,191 : POKER+l ,191 
721 FORT• I TOI Ht:NEXT 
725 WS•" COMPUTER "5SISTED DECISIO'l EV1'LU1'TION TECH!llO 
UE' 

7lt CLS: PR! NT: PR! ~'T : PRll>'T: PRI llT: PAI l<"T: PRll:t': PR 11"1' 

l lS PORX• lTOS9: PRIN'nl!DSIWS,X, I ) :: fORT•ITOI S: NEXTT , X: PORT•ITOI H 

l:NEXT 

716 RDI • COllPUTER GRAPHIC 

1 )7 CLS: S• l 5375: POIE.$ .191: F'ORX• S• l TOS•l 1 POIC C'.X, l ll : N&XT: F'ORX•S • 4T 
OS+ll : POu.:x , l 79:NEXT:f0RX•S• 2 4TOS•ll ! POfCEX, 1ll: NEXT: POIC£S+32t19 1 

718 S• I 54391POKES, 1 91 : POKES+2, 188: POKES+l, I ll: POK£S•24 , !JI: POKES 
• 25, 188: POkES+29, 131: POKES +l2, 191 
73 9 S• l S Sil : POKES, 191: POKES• 2, 191 : POK£S+8, J ll : POltS •9 , I JS: POUS• 
II, I29 :POXES+IJ,161: POXCS•l4, J U : POXES'18, Ill: POKES• 19,J 15 : POXES 
•21 , 129: POKES+2S , 191: POKES•21, 191 : POXES+29 , 191: POKES• ll,191 : POKE 
S +l2,191 
Ht S•lS567:POKES,191: POKES•2, 191:POKES•l,161: POKES+ I J, 142: POXES 
+IC , 141: POJES• l9 ,lU : POKES+25, 191 : POKES•21, I JI: POKES+29, lll : POKE 
S•lt , IJI :POlES•l2,191 
741 S•l56JI: POllES,191:POKES+2,1'1: POKES•t,ll7: fOIU•S+l l 'l'OS•l 7: PO 
KEX , 17 6 :NEXT:POllES•l8,IJ4 :POIES•25 , 19l :POK£S•J2, l tl 
742 S • l 569S: POKES, 191: POKES+), l ll : PORX•S• 4TOS • 2l: POKEX , 141 : llEXT: 
POKES•2', I JI : POUS•l2, 19 1 
Hl S•lS759: POKES ,191 :FORX•So!TOS-S: POKtX, I 76:1<EXT 1 F0RX•S•6TOS•2 
I : POK EX , l 16 : NEXT:fOJlX•S+221'0S+ll: POllEX, 176: llEXT: P0l£S•l2, 191 

7 44 S • I 5121: FORX•STOS• 36: POK EX , 176: NEXT 

1 4 S S • l SllS : POKES , l !Jl : PO.IU.•S• 4TOS+ 24STEP2 : POID: , 141 : NEXT: FORX•S• 
29TOS•ll5TEP2:POKEX, J 4t:NEXT: POl ES+l6, 191 
746 S • IS949: POKES , l9l 1FOJlX•S•4 TOS•24STEP2: POK EX , 179: NEXT: FORX•S+ 
29TOS•3JST£P2: POKEX, 179:NEXT: POK£S•l6, 191 
74 7 S• l 61IJ1POKES,14): FORX•S • l TOS+ 15: POKEX, l 41: NEXT 1 POKES+ )6, 14) 
: PORT• l T04 I I 1 NEXT: RETURN 
748 Y•l61 FORX•29TOUSTEP- 2: SET(X, Y) : NEXT1X•lt: FORY•l 7TOJ4STEP2 :S 
£TIX, Y) :NEXT1Y•)S 1FORX•ITOl27STEP2 1SET(X, Y) 1NEXT: X•l27 : fORY•lSTO 
47STEP2 oSET(X,Y) : NEXT: Y• 47: PORX• l 27TOtSTEP· 2: SET ( X, Y) 1 NEXT: X•8: F 
ORY• 47TO)SSTEP- 2 :SET(X,Y) 1NEXT 
70 PlllNTf771 , "HELLO! I ' " YOUR COllPUTER , TllE PROCRA" YOU KAVE 
PUT INTO " Y" : 
7St PRillTHH , ""E"ORY WI LL ASSIST YOU TO REM:H 1' LOGICAL DECISIO 
N AllOUT '-NY' 1 

Program continues 



Program conrmuN 

751 PRINT@898, " PROPOSED ACTIO!i YOU llAY 8£ eot.'TlllPLAT!NG, (PRES 
S ' / ' KEY.) " 1 
752 IP INUY$0 "/"THEN75 2 
75) CLS: RE T\IRN 
765 REii • HEAD 
771 CLS: S•155ll 
775 POKES ,UI: POKES+l, 176: POKES+l,1761POIES+J ,152 
781 f0RX• S+4TOS+1':POIEX,141:NEXT 
7 85 f 0 RX•S+l5TOS+l7: POK EX, 176: NEXT 
798 5 •15574 
795 POKES, 161: POKES+l, 15 2: POKES+2, ll4 : POKES+), 129 
808 POKES+21, IJl 1POIES+21, IJ7: POKES+22, 164 : POkES+2l , I U 
885 S • l56J7 
au POKES, 1521 POIES+I , 129 : POIES•24,131: POKES+25 , 164 
BIS 5 • 1 5719 
828 POIES, 152: POKES+I , 129: POIES+27, ll7: POKES+ 28, 144 
825 S • l 5764 
818 POKES, 149: POKES+), 14): POKES+ 4 , ll2: POIES +28,178 
8)5 5•15826 
841 POKES, 1521 POIES+l, I l4 : POKES+JI, 178 
845 S• l5889 
851 POKES, 182: POIES+I,176: POIE.S+2 , 176: POKES+JI, 161: POKES+Jl, 13) 
855 S•l 5956 
869 POKES , 169: POKES+5, l 44 : POKES+25 , I 52: POIES•26, ll4: POKES+27, 1 29 

86 5 ~ ·16021 
870 POKES , 167 1POKES•l,14 7: POIES • 2, 131: POltS•l, Ill: POKES+ 4 , 129: PO 
KES • 20 , 1 76: POKES+21, 140: POIES+ 22, 1)4 1 POI ES•23, Ill 
87 5 5 • 16886 
889 POKES, !JO: POKES+l, l JI 1POK&S+2 ,148: POKES+), 176: POKES+4, 176: PO 
KESt-16 , 1 52: P0Kt:S• l 7, 1 34 : P01(£S+l 9, lll 
885 5 • 16155 
899 POKES ,14 9:POKES +l8,171 
895 S• l6219 
900 POKES, 181: PORX•S• 1TOS•9: POK EX, 176: NEXT : POKES+l8, 186 : PR! NT@26 
,"WORKING RAH CHIP" ::FORT•IT050l:NEXT 
9 0 5 t'ORH•IT06:PRINTPJ47 , "T H IN I I N G"i:FORT•lT0251 : NEXT : PRIN 
T~l47 , " " :: fORT• lTOlH: NEXT:NEXT: FORT• IT05U :NEXT 

906 REH • WHEELS TURN! HG 
907 PRINT@2 45, "llHEELS';: PRINT@ll2, "TURNING I " I: PRINTU7l, " <" 1: PR! 
~TP372 ,STRINC$( 9 , " •"):: R•3:FORT•lT08U: NEXT : f ORX•8TOJ75STEP7 
998 B• R*7 *S!N(X) +73:C•R*3*COS(K)+21 
909 SET ( B,C ) :R•R-.15 :NEXTX 
910 f 0 RT•OT07to :NEXT:S•l5936 
91 5 POKES, 188: FORX•S+ l TOS+l4: POK EX, 141:NEXT: POKES.lS,181 
92C S• l6tll 
92 ~ POKES, 191: POKES+ 15, 191rPOKES• 16, 1 76: POKES+l 7,141 r POKES+l8, ll 
1 
938 S• l 6U6 4 
93S POKES , 143: FORX•S+ITOS+l4: POKEX, 141: NEXT: POKES+l5 ,10 
9 40 PR I NTe6 4 2, "OK I ' II READY " :: FORT•lTOllH:NEXT r CLS:llETURN 

JOE COMPUTER Presents Handicapping Software 

'). ,,!!:~02!'!!~N~~!~n~ ~ ~ ~:.::.s 
( ·~ • · nghl, Ken "-''Y ol SOI. muses 10 raise Ille pnce Joe leels tllilt this prCJOfam should sell 
• 	 ~ IOr $500 001Wiry? llecaust ~ wortcs - belle< llliln 6S% •nsl Ille us Vegn kne lor)!'\ tllt mt 3 yu<s on pocking upsets - a wtlopj)tng 73% l1SI yur1 A ~oven '"nner' It 

• lil<es ll>ou1 10 ll'lnultS a WMk IO rec«a Ille wwt<tnc!'s results Then sd Dack anO let 
your ~le< ~ next WWkend's poonts IOI 28 pro iuns or 78 COiiege - Eich ~ogram 
~ w•h apnor _,~ hie. t• m• "'F.-.. """" - ......... 

$21.'5"'Ftlllll1Clllllll (TU-ID• Alplll... $2'.'5 c.-..Ftlllll1c...... (:13 TllMI ...., $21.•... Sft.15 
..... llllrt .... ,..........., 
This unique progtam with Clili hies a1si>Yys the scores anO us veoas 11nes tor Ille Int '"" yus IOr a11 
NFL regul¥ and post season g11111S 1ndueltng lhe Super Bow•. All 28 tuns 1nclueled Tin Clili 1s tiara 
lo hnO - ,_ 1t can bt 1n your C0111>Utef Dali IS dt$1)1ayed via a variety o! search keys. A musl tor 
senous IOolb;il tans 
TllMI •.,,_.DIM lllf . . $31.15 
..~,,,.,. ........ " a .... 1'CltJ1 blggeSl selltr - Probabllrty H¥tcl~O-:t·1
tlfT ,,_.. TlllS •S a comprehensive ~ ricing system 10< spon1ng O¥erlays 1n tttoroughl>rtd 

. j spr01t ras. Eisy tnlry ol ~ lrom the racing lorm Ac~e users manual likes 
~- Y1J11 step by step thtough a SMTtple race anO exp<a1ns ~ belting anO money 

• ' ll'lillagtmtnl The ..-·s manual con111ns a clllatleCI lib run o! a tOO consecubve race 
system wortcout sr-ing an amazing St 50 1111trnea lor NCll St oo -.ea 1Note this tS not the 
~ progtam n " WW1ning at the Rlces" I You may purellas. the m.;inual seperate<y 10< S7.9S anO 
credit. "'°'' ._........ ,.,CP/M (~. ......, . PMD-1 u............CMlllll ..: 
,................kllllllt (...,1'•U'l, 11l1'111....... l ••1 $21.15 
._•TllWI 1111• PUS 
CP/ M5" •1" SllltllDIMlylllllllll• $3U5 

OI. ...... f- llllCOWUUI

Wlllllill 111111 "-. This is the program usmg Ille algOl1thms lrom Or Ou111n·s booll Highly ~atYCI 
anO lftdOrsed by Or Outr1n. this program is the btSt available loday Aga01. Ken reluses to raue the 
price' Our Joss 1s your gain. ScrMn ea11 lypl csiti enlry m.;ikes en11<ing Clili a t>reue Or<lll' now 
before JOI convtnces Ken 10 raise 1111 pnce1 

Wlllllillg 111111"- C...... (3211 TU-ID• Afp111 $3U5 
1111• 	 . . $3U6 

........ tlll ..... - (he booll by Wiliitn Ou:r1n Ph 0 Tiits IS Ille blsl tOll'C)Ullflltd Sludy °' 
lltorougttllled ricing - publtShed TlllS 300P'llt11¥Gboun0 booll Sllows ONilea SluClllS o! high.,,. 
pact vakle 1acloB ana tntMles Or Outr01's lamous Par Trnes 
AT• AillllWIMln C...... 	 $11 .•.. 
....... 111111.- wllll 1C...-OySIM8teclllf Agooa " How To · bOOt< on multiple regression 
technoques apptiea to Pan·Mu1ual llilnOicapptng Somt heavy math St•.• 

...,. c"""••,.,,_.. t•JOlCOMPUflfll - ~°'_..' ."°°"'°'fnltllOl'I 1i1l) ta"°'1• cm= 
~ '<> JOE COMflUTt,. 111U 'hl'l1..-a ..... ._ .. f WOOOlltf'O H1.. CA ti.. 

CllllolOf'""'I f.......,, aOd ., ..... la .1 

"Q'·• · ·-•o.t.. ,.... . . ....._.. .,,,.... c-.
~ 

•• ..ram.-Ona&nJl9~'l'O~ 
.&TftAI. WAY 'l'O ~Tova 80PN.Ulll 
mtma&Jft' .oam l'VIVUn 

The IA.-_J&nCUA«• runa on more dllrerentOper­
a tm;i Systllm.tl and more dllrerenC.-lllZed computere t.ll&n 
IU\Y other s lmllat 1aniuace. l"or lt&Nre. It nJnS on NCR 
and n muuoompo.u.ere and. 1n the mlc1'o field. on the 
CP/ M• . MPIM' . TRSDOIP, OA81S4, MOA!llS4.and UllIX' 
( Cfl'VX V'lll'SIOn) Operaunc Syat.ema...t.o monuon only 
&frA' 

Untu now, •r1oue bualneM aolt-re of the acope and 
Oexlbtlll;Y ""9n In the minlOOmput.er world has not been 
t.vatlable on micro&. la~ now allows transl'er of 
such aoltW&re Wlt.h t. mlnlmum d 111.sa 

We have 1»-rUC!peted Ul IUCh t. minl-(0-llllCl'O u.nafer -------------------- "fJ-,.....,.tl::C~:r--------'
o! .. mo,jOr - of ceneroJ bull?WM eo11..... uainc la 
._,u t.he tl'M'.afer mecht.nlam.ofCOW9e l\unnlJlllon 
l ttenLll,y t.h~cl8 0( muucomputera. t.h- re11ned. 
enh&nced. and pro..,n l<lftw...,, packa4fm cover AIR. A/P. - - - REAP( Re&l EatAU AoqulaltlOn l'rocrama> u.d~neuca· uruque'l'R&«>'. Moclel ll CP/M o!'feru,. 
OIL. P/ R. Order Entry ( With lnVOlCtnC and lnwntory l'MB ( Propert;y ManlCement ~) hl4h performance. hard d.lek support. and CP/M com­

Control ) u well u St.lee AnLIYala. Tbe l*'UC-deftne a Ml.8" ( MulUple IJatnC ~) i-111>~11,1. 


new level 0( acl\levomont !br f•turee and Qexlbll1t.Y Ul JI.nil 0..-APH' ( AutornatAICI Patient lilat.ory) -..,, 

micro appllcauona 90ftware and o!l'er top qualll,y at a 
 I - Jiran Mchriand Corp . a- DICtlol - . Inc , 3 - Taney 
~lepr100 . Q90RI" Corp , 4 - Phuo Ono SyMe""'. Ille ; &-ll<lll 'nllophono Lal>oNlor­-------Saftwwe-W&CIC Wand"

!l'.lr tmmec!Jate t.nformat1on .cau 714-848-19112 roryour 	 CllASIC2•0 * · l n.c . &-Am!riC.lll e..-r.- ~nw. Inc. ?- 9t.NCIW"ed 
complete pro<!Uct des:r1pttona. ~maoroup,Jne . &-cybr.'netlce. lnc , 9-Jw.c:t-..u... 5.>ftw&te. 

IDC 10- Cnm;u.ler ~ma. Inc 

. . AW .AJ.L rm. OU>, l'.AJDLU.Jl l'A~llll'99 that 
we conunUB to otrer. sUCh aa: G~~l!!tf! ~ LT ~ ,c •
-Nl --- Client Aocounttnc ( CPA Wrtte·UPI 

PMS• ( Plnanctal ModllltJ1' Systeml 
NAD' ( Nt.me and Add.-~m) c 
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GAME 


Let the good times roll. 


Micro-Yahtzee 


Mark E. Johnson whether each category has 
2925 W. Lincoln Ave. #11 been used or voided yet. After 
Anaheim, CA 92801 you roll, select your category. 

The program checks your dice 

Here's a computer dice against your selection and then 
game to help you while tells you to make another selec­

away your time. I call It Micro t Ion (If you have used that cate­
Yahtzee. gory already), or gives you zero 

The game first displays the for that category If the dice 
Instructions. Play begins when don't apply, or gives you the ap· 
your roll ls sorted Into order and proprlate points. At the end of 
displayed. Use the INKEYS the game your point totals and 
function for all the entries so bonuses are displayed. Then 
they are quick and easy. During the averages for each category 
the game the scores for each and for each player for the 
category appear continuously games played are f igured and 
and the display Indicates displayed. 

Linea 0- 105 • · lnl11ellze verleblH 
b. Dlapley cetegofle1 end acore1 

Linea 10&-3707 • · Roll dice end chenge 181ected dice 
b. Category selection 

Linea 3800-3990 aubroutlne put1 new acore1 Into ecttv• pleyera· varlabln 
Linea 4000-4030 1ubroutlne count• d ice for bonul aelectlon 
LlnH 5000- 5100 1ubrout1ne check• for 3 or • of • kind 
Linea eooo..-1110 1ubroutlne check• tor lull hou18 
Lines 7000-7200 1ubroutlne check• for 1rnell or large 1trelgh1 
UnH 8000-8010 1ubroutlne check• for Yell!ZM 
Linea 8500-8620 1ubroutlne to1e11 d ice for chence 
LinH 10000- 10200 1ubroutlne 1811 up temporery Ml of ca1egory numbenl 
Unee 11000-11075 L Clleclt for bonu1 ellglblllty 

b. Totel1 ecotee for gem• 
c. Check for new high or low 1core 

Unee 12000-12100 1ubrout1ne 1811 pleyer one'1 acore1to1tr1RQ8 
Lines 12200-12225 1ubrout1ne 1811 pleyer two'1 ICOfH to 1trlnga 
Line 15000 subroutine clura portion of screen 
Une1~ 1ubrou1lne clMra portion of acreen 
Linea 1eooo-1eoeo 1ubrou1lne 1ort1 dice Into order 
Linea 17000-18000 totel1 ell acorH l dlapleya 1ummery 
Linea 1 ll000-1 llOllO 1n1truc1lon1 for geme 

Table 1. Line Description 

You will enjoy this computer the easy to read display and the 
version of Yahtzee because of safeguards against errors. • 

Program Listing 

I CLEM1511DIN N (72) 1N(O) •l 111(51 ) •21N (51) • 31N( 52) • 4111( 53) •51N( 5 
4 ) •6 111 (65) • 71 11 (66) •8111(6 7) ., 111 169) •ll 1 N (69) • ll 1N (71) •12111 (71 ) •13 
111(72)•14 1LT•Sll 
1 CLS:PRINT• 11 I C R 0 - Y ARTZ E E" :PRINT1PRIWT"INS'rRUCTIOllS 
? (Y) 011 (II) •1 
2 N$•IIQIY$ : IP11$•••ntN2 
3 IPll$••Y•'l'B£11UHt 
5 RAllDOll1Cl•l1DillPl ( l4l ,8 ( 13) ,8$(13) ,P2 ( 14) ,A ( l4 ) ,Pl$(13) ,P2$(13 
) ,P3(14) ,P4 (14) 
6 CLSllllPUT•lllTER lST PLAID'S MAllE"rP1$1IllPUT"ENTER 211D PLAYER' 
S llNll!" I P2S 
11 Gl•I: Ct.SI PORA• l T013: A(A) •• 51 Pl I A) •• 5 I Pl$ (A).. • • I P2 $ ( A) •••• : 
P2(A) •.5111£XTA1A( 14 ) •.51CLS 
62 PllINTfU6,' 

"1GO&U8lllll 
65 POllA•l'?Ol31UADll (A) :NUTA1POllA•l'?Ol3: READll$1 Hill'l'fB (A) ,ll$1Pl$ 
(A) r • " 1 1 PRillT@B( A) +23 ,P2$(A) :lll!XTA1 IrG1•26THENlltll 
66 PRINTt761,P3S,"'S TURN" 1 
67 OllA1GOSU815111,15815 
H DATA35 ,n,163 ,227 , 291,355, 41' , 483, 547 , 611,'75 , 73' ,813 
H DATAl-<l!IBS------------, 2-nlOS------------ , 3-TBRBES----------, 
• -FOURS- ----- - --- . 5-rIVES----------- . 6- SillS----------- , A--3 or 

A KIND---- ,8-- 4 or A KIND---- , c--rULL HOUSE----- . D--Sll. STRAIG 
HT---, E--1.G. STRAIGHT---, P--YAHTZEE--------, G--CHAllCE------- ­

115 RESTORE 
116 PRillTtl."Y A H T Z £ £• 1 
31H 0•'11 1S•I 
3211 FORX•l'?05:H(X) •INT(RND(I) •6) +l 1NBXTX 
3225 GOSU816HI 
33H PRINTf896,•YouR ROLL IS •• • 1H( l) 1H(2) 1H( 3 ) 1H ( 4 ) 1R (5) I 
3481 PRINT025, 0 ROW NAllY CHIUIGES PAL " 11NS• I llUY$1IPll$•..Tll 
BN341HLSEN•VAL(N$} 
3415 IfN$<" ..OR11$>"5" '1'HEN3411 
3511 PRJN'Tf92S, • WHICH • 1 • ( • 1N, • ) • 1 • •r 
3515 IFN•5TH£NP(l) •l : P ( 2) •21P( 3 ) •3 : P( 4 ) •41P (5) •51GOTOl581 
3525 In•IS•2 :GOT03591 
3531 FORO-lTON 
3535 P$(0) •Ill~EYS: IFPS (0) •" •THEN3535 
354' PRINT053-N, 0 " 1: IPP$ (0) < 0 

..0ltP$ (0) >"5.THH3535BLSIP (O) • VA 
L(P$10) ) 1PRi ll'l'fl115,'CHAllGED l" 1P(OJ I 
3571 NBXTO 
3575 PORll2•1T051: llEXTll2: PlttNTtlH5 , • • I 
3511 FOR0-1TOtl: B ( P(O) } •IllT (RllD(I) 0 6) +l 1 llEXTO 
35H C•t 
3611 FORO•l'?04 
)611 IPH(0 )<• B(Q+l)THCN3651 
3621 T•ff (0) :B (Q) •H (O+l ) 18 (Q+l) -T1C-C+l 
3651 NBXTQ 
3661 IFC>ITHE1U591 

3671 PRINT@U6, •youR ROLL IS •• " 18 ( 1 ) 18( 2) 18 (3) 18 ( 4 ) 1H ( 5) 11S•S+l 

301 IPS<2THEll34H 

3711 PRINTf896, • FINAL ROLL- - - >" 1R ( l ) 18 ( 2) 18(3) 18 ( 4) 18( 5) 1" 


EllTBll OPTION " I 1 N$•INltEY$1 IPN$• "•TH£11l711 

3711 Tl•ASC(N$) 

37'2 Inl <490RT1 >541Jll)Tl <65011'1'1>72THE1137H 

3713 T•ll( Tl) 


Program con1inw1 
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Progtam contmue<t 

l714 I n <l 0 11T>l4TBCJ1l7H 
l715 I FA{T) <> , 51'HEHPR!lfTUlll, " YOO USED '!'HAT ALltVJ>Y" 11corol7H 

~~=~ ~~!.c-r!~"'· " ---> ···•Sr 
!::~1~~=~~~:1:111 , u11 , "".u11. 4111. 5111, m1. u11 , 1111, 1 

l9H IPCl / 2<>1N'T{Cl/ 2! THBNltsl 

l'11 FORA•lTOll1 Pl IA) •A IA) 1lllXTA 

l9H GOSUU2111 

3 921 coro62 

3 9 51 FORA•lTOl):Pl l AJ •A {A) 1lfEXTA 

3951 GOSUll122H 

l 9H GOT062 
Ull V•I 
411 5 P0Rll•IT05 
U l l I FR {U) • 'l'TllEHV•V+ l 
U21 NZXTll 
U ) I AI T) • V•T1UTUllN 
5111 I FT•7'1'HEllB5•l 
5111 1'T• llTll£11B5•4 
5121 FOH2•1T05 
5131 FOHl•IT05 
SIU IrH(B2 ) •H ( Bl)THENB6•16+1 
51 51 NEXTlll 
5161 1'116 <85TH£11116•1 
5171 I Fll6 >•115THEH5111 
5111 llEXTll2 
5115 l6•l : A{T) •l 1U TUU 
Hll AIT ) •H {l) +H {2 ) +H ( l ) +K {4 ) +P {5 ) : 8'•1:ttnlllM 
6111 "l•l 
6121 FOllF2•nD5 
6131 I FH(l ) •H ( r2 ) 1'HE116111 
61U IU...2+1 1D("2)•H l r2) 1COT01illt 
6111 "l•"ltl 
6111 NEITF2 
6121 POUl•lrD112 
6111 l FD(l ) •D(El ) 'l'HEll6151 
U U A19 ) •1 : " 2•1:R!TURN 
6151 ll!ITEI 
6161 11'112 >lTtlEN6141 
'171 l l'lll >lTHEllUU 
6111 lr("2'"1) <> 51'HEN61U 
61U A( 9 J •H: "2•1 i R!Tllllll 
7111 Cl•l •Ll•I 
7111 I rT•ll'l'H!Jl7lII 
~ ;:: I PH ( I ) •H ( 2) ~lAlll>M ( 2 ) •K I l) -lAllDH ( l ) •R 141-IAICDll ( 4 ) •H 15) -1TREii 

7111 A( ll ) •l : llTllH 
71 11 i.l•I 
7112 FORA•lT05: WI A) •I : l<EXTA 
71 11 FORA•lT05 
7 114 l rH IA) • HIA+l l THEN7 117 
711 5 Wl•Nl+l 
7 116 ll (Nl I •H (A) 
7117 NEITA 
7 118 l l'N 11 ) +I .,,12 1AJC1llf I 2 ) +l • ll l l ) AllDWI l ) •l•N ( 4 ) T11E117 l 51 
71 19 IFW 12 ) + l •N 1 l l AJCl)lf(l ) + l •N 14) AKDW( 41 +l_,, ( 51 T11EN7l51 
71 22 A I II) •I dlETtlllN 
71 51 A(ll) •l5ittnlU 
7211 A( ll ) •41 :Rl:Tllllll 
1111 I FH II l •H {2) AllDH ( 21 •H ( l) A11DM ( l ) •H ( 4 ) 1JIDll (4) •H ( 5 ) Tll1111A( 12) •51 
1llETIJRN 
1111 A(l2 ) •11Rn\IU 
1511 A( ll ) •I 
1511 FOltA•lT05 : A( ll ) •A ( ll) +H (A) 1HITA 
I 5 2 I llSTUJlll 
11111 Cl-Cltl: lPCl/ 2 <> 1N'T (Cl / 2 ) T111J111111 

11115 PlS•Pl$ 

11116 Al•I 

11111 FOllA•lTOll1A (A) •Pl(A) • HXTA 

11121 RETIJH 

11111 Pl$•P2$ 

11111 Al•2 

11211 FORA•lTOll1A (A) • Pl(A) 111UTAil\ITUD 

11111 r7•1 

11115 FORA•lT06 1P7•P7+Pl (A) 111ZITA 

11111 Irr7 <U'l'HEllFlol 

11111 Irr7 >62'1'HEllF7•l5 

11112 1FP7•l5TBDPO-PO+l!PO ( l ) •35 

11121 PORA•lTOll1117 •117+Pl (A) i RITA 

lltll 117 •117tr7:Tl•Ilft'(87) 1117•1 

11141 Plol : POllA•lT06 1r7• P7+P2 (A) 1HXTA 

11143 IFP7 <UTHDIF7 •1 

11145 IrF7 >62THDIF7•lS 

11146 I rF7•l5THEllPT•PT+l 1 PT ( l ) •35 

11155 FORA•lTOll 1117•17+P2 (A) 1llUTA 

l llU 17•117+P7 1T2•llft' (17) 1 PllIN'T1256 , Pl$1•. •1Tl, "llOllUI•" I PO( l) J 1 P 

O( l ) •l1PaIN'TU21 .n.,···1T2. ·~s··' PT(l) 11 PT( ll •1 1117•1• Pl ( 14) ­
Tl oP2 (14)•T2 

11U5 I"l>T2THEllll4-W4+1 

11166 l"l<T2TBEllll2.,,2+1 

11U7 I "l-T2THZ191l""3+1 

11171 Tl•Tl +'rl: T4•T4+'f21 T5•T5+11 PR111Ttl84, • PUSH A11Y UY TO a.TI
•us·, 

11171 L5 S•lDrt$11FLS$•" 0 THllJllll71 

11174 C:OSUlll 7111 

1111 5 corou 

1 2111 rOltA•lTOll 

12115 PlS (A)•STltS(Pl(A)) 

12111 IrPl ( A) •IT11DIP1S (A) •• 1• 

12115 l rPl(A) • .STllhlP1$1A) •" •• 

12121 MIXTA 

12111 RITllllM 
12211 FOllA•lTOll 

1221 5 P2$(A) •STR$(P2(A)) 

12211 l rP2(A) •ITBEllP2S(A) ·• x• 

1 2 215 l rP2 (A)•.5TBDIP2S (A) •" 

12221 lllllTA 

12225 lln\mll 
1 5111 PllilfTUH, • ( • 11 llHUJ• 
15H5 PJilrTlltl, • t • 11 Jlntlllll 
16111 C•I 
16111 rDllQ•lT04 
16121 l rH(Q) <•H ( (>+l ) TllDllHU 
16131 't'•B (Q) :B (Q) •B (Qtl ) 1ft (Q+l) •'T1C-C+l 

Progf•m continues 

BOOKKEEPING 

MADE SIMPLE 


The Menu 

THE 
BOOKKEEPER 
SYSTEM™ 

•A Combined General Ledger, Accounts Payable, 
Accounts Receivable, and Payroll 

•Expandable to Include Inventory, Order Entry, 
Certified Payroll , or Mail List 

•Complete Easy· To-Follow Manual and 
Instructions 

•For Microcomputers us ing CP/ M , OASIS or 
TRSDOS Operating System 

•64 K Minimum, Hard Disk Compatible 

• Demonstrotion Disk Available 

Cf'I M. OASIS Ol>d TISDOS .,... TM 1 of 
Df91tol lneorcft 1'1w1'• an. Syit.,,,•

Gallatin, Ten- 37066 ond Tandy Cn re!O!(!i¥!#x 

17' w..t Smith Str.et 

DEALER I NQUIRIES 
(615) .. 52-1027 WELCOME 

We're Writing Programs for People 
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C 

Word Processing? You need a 

SPELLING CHECKER 


Hexse.9LL 

zaps those..sAaekV typos 

HEXSPELL shows you the errors r ight where It finds them, 
then instantly checks your corrections to make sure they ARE 
correct! When HEXSPELL Is finished the corrected docu­
ment Is ready for printing. HEXSPELL comes with a 20,000 
word list, with room for 8000 more! Just one keystroke 
teaches HEXSPELL a new word. You can even clear the 
memory and teach HEXSPELL a complete new language. 
Provrama, wordllat I manual seeus. Manual only S12. ...... 
Reoulres 48K TRS-80 MOO I Wllh 2 Drive ' TRSOOS Cl.J:E:.4J 
h ated ag1j n11 Scrtpsll & E~trk: ~nc11, ahOulO w cwk w ith mott woro OfOCHIOrt 

Tllla«k.Ser.- -1~1otl~Corp 
f i.ci'< "-Mil 11 1 .,.._," ot lr1hc ,,... Sl\.!11.. Sofl • • ·• .-125 

.....He><AGON P.O. Box 397. Station A 
~ - Vancouver, B.C. Canada V6C 2N2 
~·SYST8M5 Telephone(604)682·7646 

Program continued 

1610 llEXTO 
16151 IPC>I THEM16111 
16161 RETURN 
17111 CLS: PORA•lTOl4 iPl(A) •Pl ( A) +Pl (A) i P4 ( A) •P4 ( A) +P2 (A) illEXTA 
17115 R£Al>A$i I PA$• "START"THEll17lllELSEl7115 
17111 PRUIT" "1Pl$ ,P2$ 
17211 A8•82: PORA•lTOU : READA$ i PRillTA$1 • • 1 'PRillTillT (Pl ( A) / TS+ . 
0 ) 1 i PRillT@A8,INT(P4 (A) / TS+ . 0 ) i A8•A8+64 :N!XTA 
17311 I'8T<•Pl ( l4 )TH£118T• Pl( l4 ) iHT$• PlS 
17411 IPLT>•Pl( l4 ) THEllLT•Pl (1 4 ) 1LT$• Pl$ 
17511 IFHT<•P2(14 )THEllHT•P2 (14 ) iHT$•P2$ 
17611 IFLT>•P2 ( 14 ) THEllLT-P2 ( 14) i LT$•P2$ 
17711 PRINT@92, " LOWEST SCORE WAS BY " 1LTS1 • . • 1LT p PRINTflS6, " HIC 
Hts1' scou WAS BY · 1eTS, · · • 1eTpPRIN'rf221, PlSr • •s·, · &ONUS •• ,PO 
, . or • 1T5r: PRINT@28 4 ,P2$1 • 1 s • ,• BONUS · · rPT ; • or • rTSpPRIM'Tf41 
2, Pl $i I PRlllTH22 ,P2$11 PRillTf4J2, "TIES" J 
17715 PRillT076 ,11411 PR1NTl416 , 1121iPRillTl496,113J: PRINTl961, • ( AVE . 

PTS. PER CME FOR EACH CATACORY) • J 
17811 llS•llmns1IP11$•" 0 TH8Nl7 811 
17 911 R£STOR£:RETUJIN 
18111 DATA START ,l•, 2•,3•, t• , S•,6•,A• ,B• , C•,O•, £•,F• ,C• ,AV 
19111 CLS1PRilllTf21, "T!IE c.AllE INVOLVES T!IE ' ROLLING' OP FIVE D 
ICE AllD GETTING COllBillATIONS THAT llATCH EACH OP T!!E lJ CATA­
ORIES. ( E.C. 3 OP A XIND, LARGE STRAIQIT £TC. ) 
1911 2 PRINT@274, 0 0N EACH TURN YOU CET TO ROLL THE DICE 3 TlllES A 
ND CAN DECI DE ON ROLLS TWO AllD THREE TO RE- ROLL JUST THE ONES Y 
OU WAllT. llHEll THE COflPUTER ASXS 'WH ICH ONES ' YOU RESPOND WITH T 
HE DIE NUMBER ( l TO S LEFT TO R1CllT) • • 
19114 PRINTf594, "APTER THE LAST ROLL YOU MUST CHOOSE A CATAGORYE 
VEN IP YOOR ROLL DOES 1IOT llATCH OllE, YOU llUST CHOOSE OICE AND !PY 
0011 ROLL DOESll'T llATCH THEii THAT CATACORY WILL JUST llE 'X ' OOT . T 
HE 'llOllOS' CATACORIES ARE NUMBERS 1 TO 6 ." 
19115 PRllll'f81J, " YOO GET A -OS OP JS POINTS IP YOUlt TOTAL POii 
CATACORlES l TO 6 IS 63 011 llOllE. " 1PRINT: INPUT" PUSR ENTER TO COtrT 
IMUE"1X 

19111 CLS:PRINT"POLLOWINC ARE THE POlllTS FOR EACH CATACORY" 

1911S PR1NT:PRINT"l TO 6 BON US POINTS. DIES llATCHINC CATAGORY N 

UllBIR AR E ADDED" 

19121 PRINT" ( A) THREE OP A XIND. OllLY WITH THREE OP A KIND, ALL 


DICE ADDED" 
19131 PRINT" ( B) FOUR or ... XIND. ONLY WITH FOUR OF A XIND, ALL D 

ICE ADDED" 

19141 PRillT" (C) PULL HOUSE. 3 AllD 2 OP AllY XIND . 35 POINTS " 

19151 PR1NT" (D) SltALJ. STRAIQIT . 4 IN SEQUENCE. 35 POINTS " 

19161 PRINT" ( E) LARGE STRAIGHT. 5 IN SEQUENCE. 41 POINTS" 

19171 PRINT" (P) YAHTZEE. ALL PIVE SAllE . SI POINTS" 

19181 PRI NT"(C) CJl1,NC£.,. AllY COlllillATION. ALL DICE ADDED" 

1 91 12 PRINT" (B) WILL DID CME IllllEDIATELY" 

19114 PRINT 0 110TE1 PUSBi llC 5 AT 'BOii llAllY CHANC ES' RE-ROLLS ALL T 

HE DICE" 1PRINT"llOTEi PUSHillC I AT ' HOii MANY CHANCES' PROflPTS 'Wit 

ICB OPTION' • 

19191 PRI11T1IllPUT" EllTER TO START CME" 1X:COTOl 


. fll\' . 

~ 


Volume I: The most comprehensive 
book yet on the math routines in 
Level II ROM, Models I & Ill. In­
cludes a fully commented listing 
from 0708H to 1607H and an in· 
credibly complete map of the ROM 
and reserved areas of RAM. 

"TRSIO la a trademaftl of Tandy Corp. 

Each volume is priced at: $14.95 + $1.50 
S&H = $16.45 ($17.05 in VA) Overseas add 
$2.50 for air shipment 
- -- - - -- - - - - - - - - - - - - - - - - - - - - - - -,
Insiders Software Consultants, Inc. ...,. 305 
P.O. Box 2441 , Dept. SUM2 

Springfield, VA 22152 


0 Please send me Volume I of THE BOOK 


0 Please send me Volume II of THE BOOK 


NAME --------------------~ ADDRESS_________ 

CITY. STATE__________ZIPCODE_ ___ _ 

Check payable to Insiders Software Consullancs. Inc. 

MASTER CHARGE MC Bank Code 

VISA Exp. Dace ____ Card Number ___ 

Signacure _____________________ 

Dealer lnqulrlH Invited 

~-------··------ - -------- ------

-. . :­

Volume II: Everything you want to 
know about the video, keyboard, 
cassette, and printer driver 
routines. Learn how to write your 
own! Remarkably detailed listings 
illustrate well-commented source 
code. Complement Volume I, now. 
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DISK DRIVE SALE 

MDX-2 System Expansion 

for TAS 80's 
The new MDX·2 111teM HpeHlen M•rd from 

ICOMPUTEX proyldel more ............ theft eny other 
.,................ CUINfttlJ .......... 


F!ATURIEI INCLUDE 
• ~llty '° bulld only Wfllll you Nld. 
• Silt __... Md IOlclel' in-... P.C.8. 
• Olp IWltllhll - UMd llllleld of lllrctw.e jumperl. 
• No """Y -ilcelty lllDU"'9d tertnlnltlan ,.....,,._ 
• On lmrd dlrKtconnect "*""'kit 131.15 
• 2KI« Eprom kit 	 117.15 
• AS23212Dm.A . _..Im.rt-	 111.15 
• l'lelll 1knec:loc:k kit 	 117.15 
• Floppydilk oontroli. kit 	 131.15 
• 32K RAM ex.,..,.ian kit c-e Alm) 111.15 
• c...t1eport 	 13.15 
• Anelog power IUpply 	 121.15 
• MDX·2 prln1edclrwit bolrd 	 174.15 
• .....,,... Md IOCkel kl1 119.15 
• Cenlronlc:l llneprlnter port • .• 

Buy jutt the tyStem ...,.,,Ion boerd end thole ldtl you 
want, or save ev.. more end buy the comptete kit. 

MDX-2 KIT COMPLETE 

Im.OD 


Model 111 Disk Drive 

Kits & Drives 


Now available from COMPUTEX, a Radio Shack Disk Drive 
K it for your MOdel Ill for only 1429.95. 
Compare these standard IHtures on our list to the others. 
1 . Drive Controlle< Board 
2. All necessary lnte<connecting cables 
3. Switching Powe< Supply 
4 Disk Drive Mounting Brad<ets 
5. Internal Disk Drive Cable 
6. Comprehensive installation and theory manual 
7 16K RAM 

COMPLETE MODEL Ill DRIVE PACKAGES 
These packages all Include. the Model Ill Oisk Drive Ki t 

and the M icro Systems Software Model Ill DOS. 
M3DK· 1 (2·TM 100-1 Drives) provides ove< 

350K Bytes storage 919.95 
M3DK·2 (2-TM100-2 double headed drives) provides 

over 700K Bytes storage 1,149.95 
M3DK-3 (2-TM100-3 80 track drives) provides over 

700K Bytes S1orage 1,199.95 
M 3DK-4 (2·TM100-4 double headed 80 track drives) 

provides ove< 1.4 M Bytes storage 1,399.95 

~EMOIJtY S-PECtAl FUNCTION 

ro1111e r1 ]\..., r o11~3e 0 1 .. ..., ,.. ~, '6 .,7•16A 
1 t't 160l Av<, 101.}A ..., ,.,. n 1• 16!1 83 
-....C•VJ ' "' V Cf.614 "00 1"80 37 74 166 ' ,,

,., ~1f16 4 ')(1 ,.,,......, ,...,
l"1A ..'"' ... '.,.,, ., ' ,,l 4 11Jnn1 	 ., 7574' 7~ 
(1 l• S•~ PTQOrittnmf.ldlorL NWCok>i" C PU ..., '7•""'93' ., , ., 16 75Ct"1fl fi ~ l~ei II Rornt tor~ CP\J ... ... 

7'1CM 83 

LI NEAR """7Ull "' ..74 196 
, , ,~, 

I U13
' ..... ." .,.. n 

1'366 .."'lM'fNI l•l~ 

tl
'"''~ 

• fKI" ... '"' '"' "''""' \.41.Vl•l " l ..,... ' " l? .. 1•361 66 

....u•~· \;41 144 ' .~ 

v111·•" ... ....... ''• "'(fl
..... . . .._.,, 1"lSGO R fll l ES · LOW Jl'OWEJI SCHOrrKY... ,,14LSOO 7&l51J9OJ00£$ TRAH.SISTOlllS SEMICONOOC TOlllS 7• l502 11 74LSt~ " 
IN9~ • INH •l:J "'-6P01 ,., 	 74LSO. 29 74lSI ~~ 'IO" 

/4l )'lIN.c:IO ' 7NYJO< ~ f 4LS157 "' 
t N~23t "' 7N""'6 " / 4LS06 ,, 14LS t6t ' •O " 

MPU 'J I 891 N~14• " " )2 ' ..1• LS09 1• LS164!,....,.. ~, 7'} 89 ,, " 	 74 LS10 74LS166" 	 1n s11 ,, 74LS l7• 
' .. 

C"YST A.LS 	 ' 69 
1 0 "-IHi • 00 ) '}/9 M H/ l9' 1• LStJ ,,. • lS175 ., 
• o ........, 	 .... 1• LS1' ' ,, 74LSt93 
 '"" '"'""""' '"' 	 ,, ,.,10 

1• LS1!> 14LS240 
' ' ,JllEC1$10H "'fltSTOftS 	 ,, ...14520 7• LS1.t l 

11• ()HVI") 619()M~ /&l,$21 3• 7'lS24' ...16'°""'"'s
8"5QMIJIS • 1•P< C>-tMS 1 ~-.OHMS 1'1. SJO ,. 

7.tl S2~ 
8f:,6K(:>--4M'S e 1111 ..;, ()HIYS tll 11" ()HMS 74LSJ1 l• 1'lS2!.1 "".. 
)1 , .., °""'•S 9'!1Jl({)lo1MS 9 1 ti l'<OHMS ..UlSJ • 1&l, $J61 69 
'"''""~'JIS 110"' OHMS 7Jl I'< OHMS ,.,. ... .. / 'l.5373 ' 89 

74LS93 10
A• I '"I. ResoflOt'I ¥e S 111 eKh 

l <ll.$314 ... 
/.IL Sl13 ' .. 74LSJ9,J 1 ~ IC SOCKET S ULS11• '69 7• tS138 ...,, 7'lSIJ7 ., 


U Pll'o/ 1(1"' Pr()!•ii> '7 P·"" ! , , ,.. P•ut• ... ,, 7ill00 SCHOTT KV 

1'- ~N , ,,, p,"1",. .." ''''1"' 1 ... p,~ . ... 10 

18 P IN LOW Proto!~ I• I• ... ,,. P• u ' •'-' 


14Pt"" \••,.. l>•nf·... }f"I P'lll;: t ' "' P •()"olo n 

,, .. l • SO • ,,. l •SO!> " 7' $12 • I 7'SJ1 ., " 1400 ~RIES lll 1•56< 14$1• 
1'Sll] 745161 ' 75"7')6 , .,~, 1• St1• •59 1'5175 ,..,, .,"' '° 83 , .,, ,' ..""14161 1'S180 1.tSJlli7 

TANDON TM100-1 

...Drtves:tll.00 Wllll _,.....,....00 


Single llded 40 trldl • 102KB Single Olnllty. 1llOKB Double Dlnelty 


TANDON TM100-2lereDrtvel:lll.00 __,.......,..... 
Ooutlle~40 tr8Ck • 204KI Single Dlnelty. 3IOKB Double Denllty 

TANDON TM10D-3
lereDrtve1311.0D 	 __,.......,_ 


Single lldlcl80 trldl • »IKI Single Dlnllty. 3IOKI Double Olnllty 

TANDON TM10CM 

...Drive.... --,.....,-.00 

Doutlle8*j80 tr-*• .aKl llngle Dlnllty, 735KI Double DIMfty 


AH TANDC.IN dftwa from COMl'UTD - with OOtf11119'1eM/W 
.,,.,. ll'llllUll', TANDON ,...,,,,.,,.,_ menuet Md -'-llcl. In 
9ddltlon, all Ori- - elctrlf:elly •ledbelote, durlflf and.,_ tltelr 
41 ltour bul"n In. 

DllK DRrnACClllOIUEI 
Twl DrMCallle .... 
fewDriftCallle SM.• 
DrM~Clllle 11•.• 

Medll 111 ......Drtveelllle .... 

COMPUTEX Comprehensive Test Program 
As one of the leading suppliers of disk drives and TASSO systems, we 

had to have a systems test program that we knew worked . Since no 
complete systems test program already existed, we wrote our own . The 
COMPUTEX COMPREHENSIVE TEST (CCT) prog ram was written 
exclusively for COMPUTEX and is now available to everyone. 

Features 
DISK DRIVE SPEED TEST • DISK DRIVE ALIGNMENT PROGRAM' 


EXPANSION INTERFACE RAM TEST • KEYBOARD RAM TEST • VIDEO RAM TEST 

KEYBOARD BOUNCE TEST • ADM CHECKSUM PROGRAM 


FULL SCREEN RAM DISPLAY PROGRAM 

' The Drive Alignment Program requi res an Allgnmenl Disk. 


Th• CCT program 11 a must for disk drive UHrl and 1hould be • pert 
of everyonH library. 

CCT Progrem 121.95 

Oyun Alignment Diak $39.95 


LNW COLOR COMPUTER KIT 
$499.95 

(less P.C.B.) 
Includes all components to assemble the LNW color computer: high 

resolu tion video RAM and 16K user RAM . keyboard, and Level II compat ible 
ROMS. Printed C•rcuit board not included. 

LNW EXPANSION INTERFACE KIT 
$219.95 

(less P.C.B.) 
Includes al l componen ts to assemble the LNW Expansion Interface plus 32K 

of RAM . It does not include the printed circuit board , dual cassette relay or 
cabinet. 

A beautiful custom all woOd cabinet is available for housing the LNW 
Expansion Interface. $99.95 

ONE YEAR GUARANTEE 

on our 200 N.S. 16K Memory Kits 


16K • $23.95 32K · ~5-95 48K · $74.95 

Tr-. ara top quallty, rww memory chlpa at unbelievably low price.. 


(713) 488-8022l OM~UTEX ~"' 
ElECTP£JMCS CDmPU TEAS 

321 El Dorado llvd. • W......,, Tx. 77­

vi. ...u .,_.....,... 

..................,....,................a-


Pl.... vlalt our ,,..,, 11towroom Juat oft tit• Gulf FtHway. 
We hew trP1nHd, oheng«J ournam• bM:lc to COMPUTE)(, 
added more penonnel In order to offer you complete •rvif» 
•ntl re/l•blllt11. 

..-See List ot Advertisers on P•9• 386 	 80 Microcompurln,g, October "198 7 • 305 

http:TANDC.IN
http:lereDrtve1311.0D
http:lereDrtvel:lll.00
http:Drtves:tll.00
http:7�LS1.tl
http:1,149.95


UTILITY 

You sometimes must use them 

to get the most out ofyour disparate program library. 


understated. If all you need is a displayed, (Fig. 1) and you 
data manager and report gen­ select which field is to be 
erator, AIDS3 and its com­ moved where. As each selec­
panion programs are top notch. tion is made, the arrows to the 

left of the screen (Fig. 2) depict 
The Br~ the source and destination 

As you might expect, the file fields. In the example shown, 
structures differ between AIDS an AIDS file Is being converted 
and Special Delivery, so that a to Special Delivery. AIDS fields 
file written by one cannot be A through Fare being moved to 
read directly by the other. the corresponding Special De­
That's where the bridge comes livery fields one through six, 
in. The conversion Program while AIDS fields Mand Lare be­
Listing moves any of AIDS' 20 ing moved to Special Delivery 
fields to or from any of Special fields six and eight re­
Delivery's eight fields, and does spectively. Entering the slash(/) 
it in a format that is readable by character ends the selection, 
the destination program. and causes the conversion to 

What this means to me is that take place. 
even after using six of the 20 All Special Delivery fields are 

AIDS fields for name and ad­ stored as left-justified char­

dress information, I still have acters, and padded on the right 
up to 14 fields to store data for in­ with underline characters to fill 

sertion into form letters. Normal­ out the field. AIDS' character 
ly I do my data entry, editing fields are padded on the right 
and selection with AIDS, and with blanks, while numeric 
then move the selected data to fields are right justified and 
the Special Delivery format for padded on the left with blanks. 
form letter generation. The conversion process ac­

The conversion program op­ comodates these conventions, 
erates very simply. The pro­ so that the converted file ap­
gram asks for and accepts the pears identical to what would 
names of the files involved, and have been produced by the 
which way to convert. The re­ destination program . If the 
spective file formats are then destination field is smaller than 

Member/lst:1 Member/dat:1 
A "' => 1 Name25 A Name-25 K Pledge S-6 
B == > 2 Company 25 B Company-25 L Sto Oate-6 
c = = > 3 Address 25 C Address-25 M Committee- 18 
D = c > 4 City 18 D City- 18 N Otflcer?-1 
E • •> 5 State 2 E State-2 
F = = >6 Zip 5 F Zlp-5 
M " .. > 7 Data 1 14 G Wife Name-12 
L = = > 8Data214 H # Children-3 

I Member yrs-4 
J Birthday- 18 

Next' .. 

Fig. 2 

Building Bridges 


A

Wayne L. Mueller name for the <L, so that it 
130 Sunset Court prints as Dear Mr. Adams, Dear 
Roswell, GA 30075 Mr. Baker, or whatever last 

names may appear in your 
name and address file. In all, 
there are eight fields In the 
name and address file that may 

t one time or another, be substituted anywhere In the 
. almost all of us have body of your letter. Other "<" 

bought software that did every­ flags allow you to toggle under­
thing that It claimed, but still scores and boldface on and off, 
didn't do exactly what we had change margins dynamically, 
In mind. When this happens, we and provide other slick features 
usually either change our mind too numerous to mention here. 
about what needs to be done, (See the July, 1980, 80 Micro­
or change the software to do computing for a review.) The 
what we originally had In mind. problem Is that six of the eight 
In this case, I did neither. fields have to do with the name 
Rather, I found two pieces of and address, leaving only two 
software and bullt a bridge be· fields to sto.r1d lata about that 
tween them. Taken together, person or company. For my pur­
they do exactly what I want. poses, two is not enough. 

Special Delivery AIDS3 

On one side of the bridge we Enter AIDS3, by Meta Tech­
have Special Delivery by Soft­ nologies. AIDS has no text In­
ware Concepts. This is a very sertion capability, but is a 

nice mall-list processor that superior data manager. The 
merges a letter text file with a user may define up to 20 fields 

name and address file to pro­ of either character or numeric 

duce highly personalized form type. In addition, there is a 
letters. more comprehensive search 

If your letter starts with and select capability. There are 
"Dear Mr. <L:", the Mallrlte pro­ no exaggerations In MTC's ads. 
gram will substitute a last If anything, the claims are 

Membernst:1 Mem,,.,/rJet:1 
1 Neme25 A N•me = 25 K Pledge Sll6 
2Company 25 B Corr:ipany =25 L S to Oatell6 
3 Address 25 C Addresa • 25 M Committee#18 
4 City 18 O City • 18 N Officer?#1 
5 State 2 E St•te•2 
6Zlp 5 F Zlp = 5 
7 0818 1 14 G Wife N•me • 12 
8 0818 2 14 H " Chlldren-3 

I Member Yrs..f 
J Blrlhd•Y· 18 

To or From Mtmber/dal:I? 

Fig. 1 
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TEXAS COMPUTER SYSTEMS 
Olfers Lowest Prices on 

FOR PERSONAL BUSINESS 

OR ENTERTAINMENT 


Color Computer 
4K Level I $319 
16K Level I $439 
16K Extended Basic $489 

With TCS Memory: 
16K Level I $369 
16K Extended Basic $449 

Expansion Interfaces 
Zero K Interface $254 With TCS Memory: 
16K Interface $359 16K Interface $318 
32K Interface $469 32K Interface $388 

Epson Printers SCall 

Lener aui1.l1ty maim printer has l ull sol hllfi re control or •O 80 66 or 132 columns 80 cps 01d1rec11oni1.l 
lfdctor l eed d1SOOYDle pr1n1nead $300 less inan nuresl compe11t1ve pr1n1er L•sl s ~·~ cau101our 
IO'W price 

MX-80 Tractor Feed MX-100 Graphtrax, Friction 
MX-80 FT Frict ion and and Tractor up to 15 " 

Tractor wide. 
Graphtrax for MX-80. MX-80 FT,graphics option. 

TEXAS COMPUTER SYSTEMS 

Offers lowest Prices on 

Model II 64K $3288 
An excellent computer for your business 
needs. Easy expandability & compatibility . 
No formal operator training needed. All ac­
cessories available-disk expansions . 
printers. software . at our low discount 
prices. Our last . fully insured air freight 
service can assure most deliveries within 
seven days after payment is received . 

Corvus Hard Disks SCall 
~ 10 o< 20 megaoy:es OI siorago !or the Mooe! 1 II or 111 we can coohgure a syS!em !or you w11h e11ner 
TRSOOS NEWOOS 80 or CPI M!or one or sever• tcomputers s11.1r1119a sm91t11.1ro orive simunaneously for 
e,;implt lrom 110 8 \locJel 11s rn.iy share a srngte large oata ll.Jse with the C()(VlJS Coosle!l.!1100 Mul11pluer 
rtus also allowsyou touse d1tteren1 ma11utac1urerscompulerson !he same hard 01 sk system at the same time 
AJso his Ap()te Supe<Drarn . Altos and mos1 other compu1ers As yoot business grows. acd1t1ona1 storage and 
ter n11nals may Ile .OOed easily rnexpensrvofy Why wa11 roonths tor ofll<!l "s pJomses? we can oeliver !!Iese 
relldtlfe o<oven haro 01sk systems NOO' Corvus II.ls sold ano sh<ppeO ten 111nes more llaro arrves !or 
1T11Crocomou1ers than at! Ille/I compehtors comblneO tall a "" Ille - llriCe! 

cnrecrty e!(eculaOle retout.at>le macrw.ne tanqUdoe 
hie Operates 3 lo 10 lwnes lastet th.an reguldr Sasl!C-----------------------.. MICROSOFT

SOFTWARE 
EPSON MX-80 
PRINTER DISKETTE 

Acompete 01S.'-elle "''I" b comolele hle\ 10- u~ 
\""In \'()\I' f o-.on Ml 80 P11111er 
re,tOv 10 u\e 

M / CM O Senc dllol r~ f pson Pt1nte1 t om:i1.ino1:1 
10 me ow,1e1 ouect ,, 11 0111DOS 01a\ Od•I 01dn au10 
110011nq Sy-Siem Sel uo ire 011n1e1 trom OOS 10 thf: 
l wDe-,1y·e vou wotn1 rrie ri •uri ine prog:rafT't 

BIGll TT / BAS P·oout e13rqe Qraon 1c 1e11e 1s on 
,.our or.ri1t11.tna s.c1et'n Oum:> !he 1e11e1s 10 p11n1e101 
10 0 1si.. A aw s J 0 111 e1t>nt ...11e 1e11ers 10 me 011n1e' 
P1oq1d01,.. menuo11ven You n\dyd· Socons1rutl ld1Qe 
~He r fll lt S 101 MlRGEinq 1n1o you1CMSIC OfOQfdm 

EPSON/ SUI U er qe li"l1<:i sma11 moauie 1010 ,rn, 
B.aslC OtC>q1.tm dOO lll{>n 1\\t>e d ny of l he pi1n1t1 lOm 
Olcln<l \ " lh.t l teller cor1mJno w11n ie11e1) rtuit'\~n 
l•OQ !ht ou· O<Ke 01 me COOlfl\dnct '°"on-fl 110' ret"' 
D.Kk doO 1ortn 10 oocument.-thon EAlretnef'.t ed'>'f 10 
ust dncJ ""'"~ \i'>lflU Int' punlet mucri edSIE'1 IR.t" 
r ver oe10ft 

Or lakeaStOd1scoun1 1lyoubuy lh1s item 

J~l PATCH Ir.> lldie"°' NlWOO~ I I dllO 
NlWOOS 80 !.O [hdl ine J l< l f11nclt0n w tft pun! lhe 
IRS80Q•M>ntc !i. wtlfte lnt'Ofllllef r~1ns.nt"t s.t..lf'I 
OdfO mooe rdtt\e( rnan int IR580mooe l hr5~ 

"' ol the lf!tth1re\ 04 lhe p.in1et 1ooe useo 0\11 you C.dn 
oumo lhe scieen &o tne puol£'1 dt c1ny hme w11n dll 
qrdphlCS 

DEMO / BAS A \uue1 lulOu.tl OfOQldrn wtlh hun 
oieos ot RCM s .tno nu1101eos ul sc1Pen orontols lhdl 
ledc.h you hOw e.ts~ .1 rs 10 c•ecile "'"clC~ w11n your 
I p';Oll MX80 tit•ll lf'I 

LABEL / BU Cusiom l•Del rn.i kmg progr•m on 
eluding graohics Makes custom mailing labels an 
easv 1ob 

OUSTATl / SUB A o,erit;) ol ont .,.. 01u u1 111tr r 

comm.anos !hdf CJn oe rne1qe-o 1010 c1nv &ts1c Pr o 
qrams l ha l dllOw v~V •OU S Julom.i11c l un( lt()(IS 10 OC 
c ur P1 1n1 1111!' \ ·N1ln qfctOhll oorner ') ..irouno tnem 
"· th Otte ""oin Cpn1er .lnv 1e ... 1 ¥t1tn one con•nMn(I 
ek 

Special Price All seven al !he .ibove 
mOduleson one d1ske1te 01on tapeIless 
JKLI tor youi Madel I 01 Ill !or only 
529.95 

w1lh pu1 chase ol !he ~ps(Jn MX 80 

TRS·BO 

Wt tint 111 llbd10 Sh.IC~ comoultf1 Ind xc~sor 

"1 and 1 numbtr of °'"'°' tuind compulff 1ltm1 
~II u!. for f'OUI Wf(lhC ftftds. Jnd ltf I CCIPT OI OUI 

U l>IOI 

Model Ill l&K S835 With TCS Memory: 
Model Il l 32K $979 Model Ill 32K $909 
Model Il l 48K $1089 Model Ill 48K $969 

Model Ill 48K 2 Disk RS232 $2 100 
Model 111 32K 1 Disk $1729 
Model 111 48K 1 Disk $1849 

BASIC-ID E•le<'<!e<l 06 1< Basic long •a<...ble lnclu<Je!. Macro 80 Assemoter Soeof'y CPM or 
nctmeS Ch..ttntng va.r1.10ietenglhrec.0tOS AN Stcom TRSOOS ~w/manHI. SlO 1nan..1only. 
P"1~ 1ntetptet.Jh~ vers'°" S2-S- w/ m•nut f OllTRH-IO · ~UDPOllS ANSI 66 otus many<'
S30 manual only. lt:ns.orts U'lciu<J1ng MACP.0 80 HdS ltt>caty w11h 

BASIC COMPI LER Same Basic laOQu.19' as man.ager relouldbte ot>Jtt:I com~r and hnlt•l'IQ
BASIC 80 e•ceu1 compiles &lSll oroor3m into ~ toaoet "'8 wl m••••I. S30 manual only. 

Word Processor Package S2&79 
Includes 2 Disk Model Ill with 48K. Epson MX-80 Tractor Feed with cable. and 
word processing software ready to operate. Lists at $3300. Our low price 
special this month . SH71. For MX-80 FT Tractor and Friction. add $99

1------------------------------t 
Special-With TCS Memory*Model Ill 48K 2 Disks $1895 

uses ptoven MP1 011ves mochtif'O tor fltppy OQer.JltOI" .ino 
P!:1tom t on1t0He1 L1m1te<S 90 d.iy • .irr1nty ~n toe 
Oel.Jl)S 

Printers 
Caroon 11[)00fl 1yµewo1et qu.tlfty 101 wo-o cwoce!.s1ng 43Daisy Wheel II 

$1695 
cps Sla:n<Ja10 Cen1ron1cs oa1arte1 m1erlac.e Fuff 16~ 
wl01h 1n(11v1au.i1 sneets or locuon leeCI fl ac1oi leeo 
S2~ e~ tra F.is1es1 Daisy Wt1ee1ava11ao1e al tn1~ ouce 

Line Printer IV $825 
Pocllet Computer

Line Printer V $1599 & Acc. SCall 

Line Printer VI $995 Pockel Computer Printer 

lnlertKe 1nstockLine Printer VII $350 

• Puces s.uo,ec1 10 cnange .iny tune 

Cn«:• Pt<SOl\d chte• s 14•• J ..., VISA MC 


• Pdymen1 Moned)loe1 Cd~tuer s Cnec\. CeH1heo 
• No ld_1 OUI of SUie l t .lans dOO ~.,,. 
• OelNery ~ubfe<:I 10 av..,lab•hly.!003"' 
• SniD!>•g e.ua quoteo oy pnone ..- 25 

Box 951 , Brady Texas 76825 
For last. ell1c1ent service we can air lre1ght tram Dallas 

to ma1or al p near you Call tor intorma11on 

Toll Free Number BD0-433-5184 
Texas Residents 117-27-.5625 
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the source field, the source is Deli very and onl y minor does not. Simply go through lowercase AIDS. This naturally 
truncated on the right or left as changes to AIDS are required. AIDS and locate the occur· assumes that your TRS-80 has 
appropriate to the destination . Special Delivery handles lower· ranees of CH = 90. Change a lowercase conversion in· 

No changes to Specia l case characters while AIDS them to CH= 122 and you have stalled.• 

ltl DEPINT A-Z: CLEAR l8H 
111 'DEFINE MACHINE CODE IN ML$ 
1 28 ML$•STRING$ (26,32) :X•VARPTR(ML$) :Xl •PEEK (X+l ) :X2•PEEK(x+2) 
138 I F X2>127 THEN X2•-X2:Xl•Xl-l ELSE X2•256 *X2 
l U X•Xl +X2:DEFUSRt•X:FOR Xl • 8 TO 2S:READ X2:POKE X+X l, X2:NEXT 
l SI CL$•CHR$ ( 31) 'CLEAR SCREEN 
168 GOSUB 3518 'GET FILE NMES 
171 GOSUB 2111 'OPEN ' READ DESC FILE 
181 GOSUB 2118 ' DI SPLAY AIDS FIELDS 
191 GOSUB 2299 'OISP SPEC DEL f!ELDS 
218 GOSUB 2381 'FIELD SD FILE 
218 GOSUB 4718 'DUMMY AIDS FIELDING 
228 GOSUB 2488 'CONVERT WHICH WAY? 
23 8 GOSUB 278S 'OPEN AIDS FILE FOR 1/ 0 
20 LTS• "ABCOEFGHIJKLMNOPQRST " ' VALID LETTERS 
2S8 LTS•LEFTS(LTS,NF) 'VAL I D LETTERS ••• THIS AIDS SYSTEM 
268 NRS• " l 2HS6 78" 'VALID NUMBERS FOR S- D 
278 GOSUB 38t8 'GET ' VALIDATE XFER I NFO 
288 I P TF•l THEN GOSUB 018 ELSE GOSUB 4388 
291 CLOSE: ENO 
2811 ' SUBR TO OPEN ' READ AIDS DESC FILE 
2818 OP£N•t•,J, P3$ 
2128 1 NPUTl 3,A$,AS,TL,NF 'DMY ,OMY ,TOT REC LEN, t FLOS 
2138 DIM AN$ ( NF) ,AL( NP) ,AS(NF) ,AZ(NF) ,AA$(NF) 'NAAE,LEN,STRT,BKTS 
280 !'OR l•l TO NF:INPUTt3,AN$(1) ,AL(! ) 'FLO NAME' LENGTH 
2858 IF AL(l)<I THEN INPUT t3,AS(l),AS(l) ELSE INPUTl3,AS(I) 
2868 NEXT:CLOSEll:RETURN 
21 H 'SUBR TO DISPLAY AIDS FIELDS 
2118 CLS:PRINT@'8, F2$1 'DISP AIDS NAME 
2121 NS•686 ' START PRINT POS 
2138 FOR I•21 TO l STEP -l iIF l>NF THEN 215 8 
2141 PRINT@NS ,CHR$(6H I) 1" " ;ANS (I): " -- " 1ABS(AL( I)) 1 
2151 NS•NS- 64: IF NS<64 TH EN NS•666 
2161 NEXT:RETURN 
22tl 'SUBR TO DISP SPEC DEL FIELDS 
2211 NS•S:PRINT@NS,fl$1 'DISP S-D FILENAME 
2221 FOR l•l TO 8: NS•NS+64: READ SNS (I) , SL (I ) 
2238 PRINT@NS, I I SNS (I ) I SL (I) 1: NEXT: RETUR N 
2318 'SUB TO P!ELD RND PILE TO S- D SPECS 
2318 OPEN"R",l,Pl$ :SR•2 :SP•8 ' 2 SUBRECS, 8 FLDS 
2320 DIM RfS (SR,Sf) ,SZ (NF) : DUMMY•& 
2338 FOR l • l TO SR:fOR J•l TO SF 
2348 FIELD l ,(DUllllY) AS DUMMY$, SL( J) AS RF$(1,J) 
2358 OUMMY•DUllllY+SL( J) :NEXT J,I:RETURN 
2 488 'CONVERT WHICH WAY? 
24Ie ARS(l) • " <••'1AR$(2)•" ••> " 

2 428 NS•728 :PRlNT@NS , CLs: · ro OR FRQ1 •;r2s1· ? · 

2438 AS•INUYS: IP AS• " " THEN 2 438 

2U8 PRINT@NS, CL$1 :TF •INSTR( "TF" ,A$): If TF>8 THEN 2468 

2 450 GOSUB 2681 oGOTO 2421 'BUZZ ' CLEAR 

2468 SY$•AR$(TF) : PR1NT@NS+6,AR$(3-TF) :RETURN 

2680 'BEEP ROUTl NE 

26Je FOR l•l TO 25oOUT 255,4:0UT 255 , l:NEXT:RETURN 

27 80 ' OPEN AIDS FILE FOR 1/0 

2718 OPEN MID$( "0I ",TP,I) , 2 , f2$:RETURN 

3 588 ' SUB TO GET FILENAMES 

351 8 PRINT@e,CL$:PRINT@l8,"llAILFORM/AIDS FILE CONVERSIONS" 

3S28 PR1NT@268, "MAILPORM FILE? " ::LINEINPUT F$ 

3530 NS•283:F•l:GOSUB 3788:F l $•F$ 

35 0 PRINT@3J6' "AIDS FILE? • I: LINE INPUT r s 

3558 NS•347: F• 2:GOSUB 3789 :P2S•F$ 

3560 PR I NT@389,"AIDS DESCRIPTOR FILE7 "i:L INEINPUT F $ 

3570 NS• Ul :F•3 :1F FS•" " THEN PS•F8 $:GOSUB 3758 ELSE GOSUB 3788 

3588 F3$•P$: PRINT@471, "OK? " ; 

3598 LINEINPUTF$: IFLEFTS ( FS, l) •"Y" THEN RETURN ELSE GOTO 3Sll 

3788 'ASSIGN DEt"AULT EXT ' DRI VE 

371 8 Al•INSTR (f$, " / " ) :A2•I N$'TR(F$ ," : "):PR$• " : l" 

3729 IP Al >8 ANO A2 >8 THEN RETURN 

3 7 39 IP A2>8 THEN FR$•RIGHT$(PS,2) :P$•LEFT$ ( F$,A2-l) 

3748 F8$•F$ 

3 7 51 P$•F$+MlD$ ( 0 / LST/OAT/ DSC", 4*f - 3, 4) +FR$: PR! NT@NS, F $:RETURN 


3888 'SUB TO VALI DATE FLO XFER I NFO 
3818 NS•918:PRINT@NS,CL$1"NEXT? "i:NS • NS+6: FL• 2,GOSUB 4589 
3828 TX$• AI$:1P Al •42 THEN 3968 ' STD XFER 
383 8 IF AI•47 THEN RETU RN 'END INPUT 
3848 L$•LEPT$(TX$,l) 1R$•RlGHTS(TXS,l ) 
3858 L•INSTR(NR$,L$) :IF L>O THEN Ll •l:GOTO 3870 
3861 L•INSTR(LTS,L$) : IF L>8 THEN Ll • 2:GOTO 3888 ELSE GOTO 3908 
387 8 R•INSTR(LTS,R$) :IP R>8 THEN Rl • 2:GOTO 3910 ELSE GOTO 3980 
3888 R•INSTR(NR$,R$) :IF R>8 THEN Rl• l :GOTO 3910 
3 898 ' INVALID INPUT 
3981 NS•852 : PRINT@NS,TXS: " INVALID"; : GOSUB 26Je:GOTO 3818 
3911 If Ll•Rl THEN 39t8 
3921 IPLl•lTHEN X•R: Y•L ELSE IF Ll•2 THEN X•L:Y • R ELSEGOT03980 
3939 AZ ( X) •Y: SZ ( Y) •X : NS•64 •y: PR! NT@NS , CHRS (H+X) +SYS; 
390 PRINT@8 52 ,CL$1 :GOTO 3818 ' CLEAR ERR • RESUME 
3951 'STD XFER 
3961 FOR l • l TO SF:SZ(I)sI:PRINT@64 * I , CHRS(64tJ ) +SYSi:NEXT 
3978 POR I •l TO Nf:AZ(l )•I :NEXT 
3981 GOTO 3948 
081 ' SUB TO CONV S- D TO AI DS 
Ult B$•STRING$jTL, 32): EC$•CHR$( 236) : ULS•CHRS ( 9 5 ): RN•8 
4121 FOR K• l TQ LOP(!) :NR•NR+l:CET J , NR 
0 31 FOR I•l 10 SR 
048 IP INSTR ( RPS (L, l) ,EC$)>8 THEN 4138 
4858 FOR J• l TO SP ' FDR ALL FIELDS 
486' LSET AAS(J) • BS 
071 UL•INSTR(Rf $ ( 1,AZ(J)) , UL$) :IF UL•l THEN 4118 ELSE IF UL•8 T 
HEN 4898 
4188 A$•LEFT$(RF$(1,AZ(JI) , UL-1) :GOTO 4188 
4898 AS•RFS(l,AZ(J)) 
088 IF AL(J)>8 THEN LSET AA$ (J)•AS ELSE RSET MS(J )•AS 
4118 PRINTt 2,AA$ ( J); :NEXTJ:PRINTti, •• 
41 28 RN• RN+ l:PRINT@7H ,RN;"RECOROS WRITTEN TO ":F2$:NEXT l ,K 
4138 CLOSE : END 
4388 ' SUB TO CONV AIDS TO S- D 
4318 NR• 8 :RC•O 
4328 FOR I • l TO SR 'FOR ALL SUB RECS 
4338 I P EOF (2) THEN 4448 
4348 LINEINPUTt 2,AS: FOR J•l TO Sf 'FOR ALL FLOS 
4358 TS•STRING$(LEN(RF$(!,J)) , 32) 
4368 X$•Ml0$(A$,AS(SZ (J)) , ABS ( AL (SZ(J )) )) 
4371 IP AL(SZ(J)) >t THEN Ull 
43 88 FOR K• l TO LEN(X$) :IF MID$(X$ ,K ,l ) <> " "THEN UH 
4398 NEXT K:GOTO Ull 
Ult K• K-1: XS•RIGHTS (X$,LEN (X$) - K) 
Ull MIO$(T$,l ) •XS 
U28 X•USR8 (VARPTR(T$ )):LSET RF$( 1,J )•TS:NEXT 
U38 RC•RC+ l: PRINT@7H,RC; " RECORDS WRITTEN TO "1Fl$:NEXT I 

UO NR•NR+l:PUT l,NR:IF EOF(2) THEN HSI ELSE GOTO 43 28 

use CLOSE: END 

4588 ' KEYBOARD INP~T ROUTINE 

4518 PS•8:AN$• "" :CR$•CHR $ (1 3) :CFS•CHRS(H) :CNS•CHR$(1S) 

4 S28 PRI NT@NS+FS, STRI NG$ (PL-FS, 136) 

4 53 8 PRI NT@ NS+FS , CF$ I: I$• INKEY $: PRI NT@NS+FS ,CNS;: I FI $•AN$THEN4 53
•4 5 48 AI•ASC(I$) 

4 551 IF AI •42 OR Al •47 THEN PRINT@NS+FS,ISi:FS•FS+l:GOTO 4618 

4 568 IP Al•8 THEN I F FS>t THEN FS•fS- l :GOTO 4S38 ELSE 4 531 

4 579 IF !$•CR$ THEN 4618 

4S81 PRI NT@NS+PS,ISi:IP AI <> 8 THEN fS•PS+l ELSE PS•FS-1 

4598 If FS<FL THEN 4528 
4688 Al$•AN$:BP•l S369+NS:FOR !•BP TO BP+FS-l:Al $•Al$+CHR$(PEEK(I 
) ) : NEXT: RETURN 
4788 'DUMMY FIELDING FOR AIDS FILE 
4718 OPEN" R" ,3,F3$1DUMMY•8:FDR I•l TO NF 
4721 FIELD ) , (DUMMY) AS OUMMY$,ABS(AL(I)) AS AA$(I) 
4 738 OU MMY•OUllMY+ABS(AL (I) ) : NEXT: RETURN 

5888 DATA 2 85' 127 , lt , 86'11, es ' 78, 3S '9 4 ,35 , 86' 235' 9 ' 0 , 65 

Sll8 DATA 62,32,198,192,62,95 ,119,0,16,246,281 

5 828 DATA "NAME", 2S , "COMPANY ", 25, "ADDR ESS", 25, "CITY",1 8 

SBJ8 DATA •sTA'!'E •,2,•z1p•, s ,·oATA i • ,1 t , • 0ATA 2• , 14 


Program Listing 

Features of the FATIGUE FIGHTER': 
._.,.ICU DNllATOR 'ATMIUI ,.......y AUOWING MORI IFR­
CtaNT WI Of THI COMPUnA. 
IMITAU.I UM.Y WITH lllABIUM UNllfTIVI ADHDIVE. NO 
8ClllW9, CUlll9, Git GltlUIN8 TO DAMACll MONfTOA. 
DUllNIDTO MATCH,...,.,. 8TYUlllG l'AOM THI a.ACK ANO 
•VIA moADIA TO THI LITTlltlNG TYllll ,ACI. 

MADI OF TOU8M 118 INCH THICK ACRYLIC 9HHT flOA DUAAa· 

ITY, IA8I OF CLIANINO, AND A QUALITY APPEAAANCI• 

..,.. 90TH THI MODIL 1AND THI MODIL 11. 

DOD NOT VOID THI COMPUTIR WAAAANTY. 


- N- & -.. Typod or CIMrly l'otrltecl withTO ORDER: 	 C- or 11...., Onlot l or 112.15 bell, lnckdne 5'111> 
,..... COO'• .,. 12.50 ~- .... Onlot & .,. Ac­
_... by ll•M or by Calllftg -.na.249' ..5 11-F. 

T-IS A TllAOIMAlltl Of TANDY F--1•-4'11.S-Tu. 

SOUTHERN INNOVATIVE DESIGN 

1510 NORTHEAST 12TH STREET 
GAINESVILLE, FLORIDA 32801 .,. m 
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...Andmy dad says GRAFTRAX 80 

doesbettergraphicsthananybody. 


E • 
You might say it's the head of its class. GRAFfRAX 80 
gives you the highest resolution d ot matrix in the world 
- up to 120 dots per inch horizontally and 216 dots per 
inch vertically. Which makes our MX-80 and MX-80 
FIT work more like a plotter than a printer. 

And that's just for starters. 
GRAFTRAX 80 more than doubles the features avail­

able in an Epson MX-80 or MX-80 FIT. For instance, 
we've added nice little touches like an italic character 
set - which doubles the number of font types to 24. 
And with GRAFfRAX 80, you can change style, size 
and density anywhere in the line. And backspace the 
head. And use block graphics with any computer. And 
redefine all escape codes under software control. 

Up to now , you couldn' t get some of these features at 
any price. With GRAFTRAX 80, you get 'em all . And 
more. Lots more. 

Best of all, we haven' t forgotten all those people who 
alread y own an MX-80 or MX-80 FIT. You own the 
printer that set the standards all the others are follow­
ing. And you can install GRAFTRAX 80 PROMs your­
self, for less than $100. And make the best even better. 

You can see why we 
say GRAFTRAX 80 is 
the head of it s class. 
There's nothing else in 
its class. 

EPSON 

EPSON AMERICA, INC. 

3415 Kashiwa Street • Torrance, California 90505 • (213) 539-9140 



CONSTRUCTION 

Increase your computer's capacity for stability. 

That Annoying Twitch 


Marshall E. Smith 
801 West Long Lake Road, 
Apt. F·1 
Bloomfield Hiiis, Ml 48013 

Can you remedy the twitch 
In my video display?" 

asked my grandson. He had 
obtained an estimate tor a pro­
fessional repair job which In· 
eluded replacement of any 
doubtful ICs and a check of all 
solder connections. The size of 
the estimate meant a big hole 
in his cash reserves which he 
had planned to use tor the pur­
chase of peripherals. He re· 
membered that I had done 
some do-it-yourself TV repairs 
and wondered If I could help 

him. With scant knowledge of 
computers, I reluctantly con­
sented to tackle the problem. 

Following the instructions In 
the TRS-80 Microcomputer 

Technical Reference Handbook 

we disassembled the case, try· 
Ing not to strain the flexible con­

nections and taking pains not to 
bend the logic board. We posi­
t ioned the logic board with the 
devices up and the keyboard 
In an operable location, then 
plugged in the power supplies to 
the logic board and to the video 
display. 

We turned on the power and 
checked the 12 volt, 5 volt and 
- 5 volt supplies and found 
them satisfactory . I had 
learned that the computer had 
worked well except for the an­
noying horizontal twitch which 
appeared periodically at the 
left side of the screen when an 
image was being displayed. 
The problem seemed to be in· 
dependent of duration of opera­
tion or temperature and would 

Z50 

3 

come and go without apparent 
cause. I connected my 3-inch 
oscilloscope and went to work. 

With a display on the video, I 
connected the scope ground to 
the logic board ground, then 
did some careful probing 
among the IC pins, working 
back from the output jack. This 
was done carefully because I 
did not want to short-circuit or 
ground any live pins. Ali probing 
was done on the side of the logic 
board on which the devices are 
mounted. 

With no twitch on the video I 
found a nice, steady pattern on 
pin 3 of Z49. Waiting for the in· 
evltable twitch, which soon OC· 

curred, I probed the same pin 
and found the scope image was 

27 pF 

I 

I 


Fig. 1 

vibrating. I then probed other 
pins in the area and found to my 
pleasant surprise that the 
twitching stopped when the 
probe was on pin 2 or 3 of Z50. It 
was evident that there was a 
slight tendency towards insta· 
billty In that circuit and that a 
small amount of capacitance to 
ground might cure it . 

Sure enough, a 27pF ceramic 
type capacitor from pin 3 of Z50 

to pin 15 (ground) of Z49 solved 
the problem (see Fig. 1). Care 
was exercised not to overheat 
the pins of the I Cs during solder­
ing. After several operational 
tests indicated success, we re­
assembled the computer. It has 
been working faithfully for 
several weeks now.• 

Z49 

15 

GROUND 
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~ COMPETENCY EXAM PREPARATION SERIES ~ 
This comprehe nsive set of programs consists of simulate d e xam modules, a thorough diagnosti c package, and a ~ 

~ complete set o f instrue1ional programs. It is designed to teach concepts and operations, provide drill and practice and \) 
~ assess achieveme nt levels through pre and post testing. The Compe tency Exam Preparation Series provides a structured , ~* sequential , curriculum e ncompassing mathematical, reading and writing instruct ion. ~ 
~ The C. E.P.S. progra m is designe d for individual stude nt use or use in a classroom setting. Programs p rovide optional ] 

~ printe r capabil~:'ti:~:~~~:;i~~eennc~~~:sa~~- ~~~'.~~~-a.~~~ .~~.~i'.~~i.~~ -. ~:~·-P..S.. ~~~ .a.~a_i'.~~1-e i ; t.:: ~~tware formats. ~1 9~ N.Y.S. Regents Competency Test, Preparation Series . . . . . . . . . . . . . . . . . . . . . . $1 ,299.00 ~ 
~ If de<i 'ed '-P""• M"hem"k' ood Ve, b•I P"k•g•>"•m H•ble fo, $799.00••· A Sp•ni>h l•ng "'8• '°"ion of <he ~ 

~ ~~~·~;~·~,;~~;~";;;;~;~;~'~N SERIES 81/82 ::~.':;.~ "0"~;,""" ~ 
Each program confronts the user with a vi rtually limitless series of questions and answers. Each is based on past exams ~ 

~ and presents mate rial o f the same level of diffic ulty and in the same form used in the S.A.T. Scoring is provided in ~ 
~ accordance with the fo rmula used by College Boards. ~ 

S.A.T., P.S.A.T., N.M.S.Q.T., set includes 25 programs covering Vocabulary, Word Relat ionships, Reading 
Comprehension, Sentence Completion, and Mathematics. Price $149.95 

EDUCATOR EDITION - includes all of the above programs plus detailed solutions and explanations. Price $229.95 
Independent Tests of S.A.T. series pe rformance show a mean total increase of 70 points in students' scores. 
Update Pack to 81 / 82 specs. Available to previous owners. Price S69.95 

IN TIME 
This spectacular adventure game adds a new dimension of 

excitement and complexity to Time Traveler. Players must now 
com pete with the powerful and treac herous adversary in their 
exacting quest for victory. 

To succeed they must vanquish this adversary in combat that 
rages across 24 time periods. 

Odyssey In Time incl udes a ll th e challenges of Time Traveler 
plus 10 additional eras, including those of Alexander the Great, 
Emperor Asoka of India, Attila th e Hu n, Gengh is Khan . Each 
game is unique, and may be interupted and saved for later play. 

availab le for APPLE& TR-80 PET, 32K - $39.95 

ISAAC NEWTON 

Pe rhaps the most fascinating and valuable e d­


u cationdl ga me e ver devised - ISAAC NEWTON 
 TIME TRAVELER 
challenges the players to a ssemble evidence and 

di sce rn the underlying " laws of Nature" that have 
 Confronts pla yers with complex decision si tuations and 

produced this e videnc e . ISAAC NEWTO is an the demand for real time a C1 ion. Using the Time M.uhine, 

inductive game that allo ws players to intervene players must face a c halle nging series of e nvironments that 
ac tively by proposing experiments to d etermine if incl u de ; The Athens of Pe ricles , Impe rial Rome , 
new da!d conform 10 t h e " Laws of Narure" in Nebuc had n ezza r 's Babylon, Ikhnaton 's Egypt. Jerusalem a t 
ques rion . Players may ser rhe level o f difficult y the ti me of the cruc if ix ion. The C rusad es. Machiavelli 's 

~ from simple to fiendishly complex . lla ly, Th e French Revolut ion , The Ame rican Revolutio n , 
In a clJssroo m se tting the instr u ctor may e le ct to 

and The English Civil Wa r. Deal wi th Hitl er's Thi rd Reic h , ~ choose " laws of ature " in a ccordance with rhe 
Vikings. e tc. At the start of e ac h game players may choose acomplete instruction man ual provided. 
level of difficulty .. . the more difficult , the greater the time 

~ for insight into some of the basic principles underlying 
ISAAC NlWTO"" see CODf L. CSCHER . BACH by Doug lo; p ressure. To succeed you must build allian ces and s t ruggle 
R. Hofstadle r, Chapter XIX and Martin Gardner's MA THE · wi th the rul ing p o wers . Each game is uniqu e. 
MA TICAL GAMES column in Sci4'ntilic Amuiun, October. 
1977 and June , 1959 S24 95. S24.95 

~ 
 S.,nd S2.00 for compl.,te Catalogue. 


SS.DO Discount Coupon includ4'd in Cat.Jogu4'. l(rell Software Corp. 
PROGRAMS AVAILABLE FOR ­

\I; ~ ~ ~ TRS-80 . APPLE II & PET ..- 375 Send check o r money order to 

[ 1unless o therwise ind1cated1 .;Q 21 Mil brook Drive, Stony Brook , NY 11790 ~ 
~ O disk or O cas.ette (please specify ) (516) 751 -5139 § 
~ All program• rtQu1te 16K TRS-80 progt1m! reQu1to LEVEL II BASIC APPLE programs r0Qu1te APPLESOFT BASIC NY State Res.cents Aac Sales ra, ~ 
b ~~.,.,-~~~~_/~//~..&"~../~//~__.a 
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UTILI1Y 

An initial program loader for TRSDOS. 

VERIFY+ LOAD PRINT/OVA+ BASIC+ + the case In question we would 
49000 + RUN" T AX/BAS. T AXPASS: 1" + enter: 

and then press Enter. 
DUMP TAXIPVCM D (START= X'7FOO',

The program will return to END• X'7FBF',TRA = X'7F001 

TASDOS, and you then write 
the command file to disk using The command file is now 
the DOS Dump command. In ready for use. 

Program Listing 1. 

71H : E5 PUSH HL SaVt Ill. 
LD Hl. , ( 4tfl 6) Ct t original KB a ri..r addr 

rn4 = 22 211 11 LD (7F2B), llL s.... 1t 

7ftl7: 21 11 71 LD }Q.., 7111 Get lnt e :-c e pt a ddr ess 

71f1.: 22 1b 4tf LD (4tflb) , P.l. St ore in keyboan! DCB 

71fD: 11 POP HL R..t o u HI. 

7ftll: CJ 2D •tf J P 4tflD Return t o TH.SOOS 

7P11 : DD !') PUSH U Sa .. IX 

rFn: 15 r USH l!L Sa.. HL 

rn1: u ib •tt 

'IP14 : 2A 4b 71 lD HL, \ 7P4l>) C• t delftJ c ount 

111·1: 'IC LD 4 , H 

·1F 18 : B) OR L Count ~ero? 

tF 19: l8 tf4 JR Z, '/F1P Branch 1! y.. 

1F1B: l~ DEC JU. Decrement dela y c ount 

·1F1I : .\P XOR A Re t urn X ' llitf • t o requutor 
'/FI D: 18 ~tf JR ff}F 

tFIF: D;) 2 1 48 '/P lD IX, 11 48 roint lX to coc ..and eet 

7f 2': DD 1E rJl/J LD A, \ ll+HJ Cet next c haracter 

7F26: CB 71 BIT 7, A h i t the laat ? 

7128: 28 tfA J R Z, 7F34 Branc h 1t no 

7?2A: 2 1 ~ ¢tf LD HL,~ Reatore U dr i ver addreot 

7F2D: 22 16 4tf LD ( 4tf16) , i!l 
71}tf : CB BF RES 7,A ReHt hi- order bit o ! laat 

71}2 : 18 tfE JR 7142 
7P}4: 2 I 25 7Y LD HL, 7Y25 llpd3 tt char ac ter poin ter 

71}7: )4 INC (Hl.) 

71 }8: FE tfD CP tfD <En F:a>? 
7FJ .; : 2tf tf6 J R !:t , 7~42 Branch H no 

7FJC : 21 tftf 1!5 Lil HL ,1115# Reset de lay cou.nt t o 2d• W1 

T:' J P : 22 46 7F l.D (7F46) , P.l. St or e up<!ated count 
Tf 42 : :::1 ?OP !IL Rutoro HL 

71'4}: DD El POP I X Res tore lX 

71 45: cg R.ET Re t urn t o r enues tor 

7F46: H ~ (Del ay cour. t ) 

7P48: ( Co ·~nd ae t s t arts h er e) 

Through-Boot 


Alan D. Smith 
P.O. Box 119 
Mortdsle, N.S. W. 2223 
Australia 

One shortcoming of the 
TRS-80 disk system 

(TRSDOS) Is the failure to pro· 
vlde an Initial Program Load 
(IPL) facility to take the user 
from power-up through to the 
desired Basic program without 
the need for numerous key· 
bc>ard entries. The Auto Fune· 
lion with Its one command 
limitation falls to solve the 
problem. Unless you happen to 
own, for example, Apparat's 
NEWDOS, you're stuck with a 
somewhat lengthy Initialization 
sequence, particularly if load­
ing 1/0 drivers. Out of such 
frustrations was born IPUBAS. 

IPUBAS 

IPUBAS is a Basic program 
suitable for TRSDOS systems 
of 16K RAM and upwards. It 
allows the user to create a com· 
mand file tailored to suit a par· 
tlcular IPL requirement. Each 
such file consists of a small 
mach ine language program 
plus the specified set of com­

mands. For example, we might 
build a file called TAXIPUCMD. 
Entering TAXIPL after power-up 

(or setting Auto TAXIPL) might: 
might: 

• set Verify (ON); 
• load an 1/0 driver PAINT/ 
OVA; 
• load and execute Basic; 
• reply <ENTER> to How 
Many Flies?; 
• reply 49000 to Memory 
Size? 
• and run program TAX/BAS. 
TAXPASS:l . 

All this without any further 
entries from the keyboard! 

Program Operation 

To use IPUBAS, key in the 
program and save to disk as 
IPUBAS; be especially careful 
copying the data statements, 
lines 50 through 80. Whenever 
you want to set up an IPL com­
mand file, there are several 
steps to follow. 

Execute Basic and rep ly 
32511 to the Memory Size? 
query. (The command file is 
built in RAM starting at 32512 
(7FOO hex), so that area needs 
to be protected. In fact, IPU 
BAS will refuse to run If you 
haven't set the memory size 
correctly.) 

Run IPUBAS and when re­
quested, key in the command 
set you require. Note that Enter 
should be typed as " + " ; for ex­

ample, to build the TAXIPL file 

outlined in the previous section, 
you would type: 
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EXPENSIVE - The LNW 
System ! 'zpansion II comes with a 
full 32K of 200ns RAM, and built-in · -· .:-· 
RS232c 20 MA current loop serial interface. 
That's for starters. Next, consider our heavy gauge 
steel case , power indicator lamp, gold-plated 
connectors, FR--4 glass epo.xy circuit board with 
solder mask and silk screen legends. Then there is 
the parallel printer port, screen printer purt, real 
time clock, and extra heavy duty onboard power 
supply with over current protection, over voltage 
protection and thermal shutdown. If that's not 
enough then the.re is the floppy disk controller, 
guaranteed operation at a 4MHz CPU speed and 
our 6 month warranty. Every one of these features 
is STANDARD. This is true system expansion. 
You get every ·expensive' feature without 
spending more. 

CHEAP - Our price is $399.95. Any we.y you 
compare, features or price, LNW's System 
Expansion I/ is the clear winner. The LNW 
System has been field tested for over two years 
with thousands of users. It works with any OOS. i~ 
100', THS-80 Model l compatible and it works 
'1ight out of Lhe box·. If there is any doubt in your 
mind as to w~t.her you shvuki blAy ours or the 
'other gt.l)'S', just ask an LNW owner! 

WE AR.I!.' #I - Number one in pcice, features, 
reliability, performance and delivery. LNW i~ 

committed to ·expensive· features and quality at 
reasonable prices. LNW is committed to support, 
tboruugh ducumentation, and reliability. 

This has made us the number ont: 
manufacturer of S)'1il em ex:parn.ioo uni~ 
and ac~ries for the Mode l I t:omputer. 
EXPANSION OPTION - 8-inch drive capability 
is as easy as plugging in the LN Doubler 5/8 
option*. Nuw you can have any combination of 
single- or double-density, sin~le- or double-sided, 
s··· and/or 5" disks on-line! 8-inch d isk storage 
increased to 591,;lGO bytes - Ii-track sin!{le-sided, 
double-density or 1,182,710 bytes - 77-track 
double-density. double-sided . 

The LNDuubler's unique 5/8 switch a llows you 
to boot from 5- or 8-inch system disks and it's 
acc.essib~ from outside the interfa«. The $219.95 
LNDoublf'r 5/Hcomes with a double-de nsity disk 
operating system !OOS+ a.:l.9), rnmplt!tt• with 
BASIC and uti lity programs ... rt>ady to run your 
software. 
Each of you.r present 40-track, s inl{le-sided 5-inch 
drives will store up lo 184.J20 by tes (formatted 
storage) - that"s an 803 increase in s torat(e 
capacity for only half t he cost of just one disk 
drive. With three 8-inch double-density, 
double-sided drives your Mod~ l 1 will have :~:; ;, 
Megab}1es of online storage - that's mort- :.tor~11,t' 
than a Model U or Modt-1 Ill~ 

~T~Corp 

(714) 641 -8850 ( '1 141 t>-44-5144 

.. K.. drt\r UJM"f'••'-"'D rrttuu.,. ... "' P•"'ieJ ,ablf'. 1' 
00 I ti',.,.. ,.. .t h-C. tH.ttL . .. I ••h ~ •of'l•~•• t ....1 

d"...,hl.- d.•a.._.• ~ ~ .... ,... ... ..a .:.:.MH' C Y\ " ~ up 
-~•tliC... ur l ..X" Mt .l~lH' ,..._....,..,., 



RAM $18.99 

<>HIE YEAR GUARANTEE. INCLUDES MM TEST AHO IHSTllUCTIOHS 

Premium 111K high speed ram for TRS-80 MOOEl 11111. and COLOR COMPUTER. 
MODEL 1 owners add 2.00 for 2 dop stiunls 

COLORCOMPUTERSOPTWARE 

SUPER " COLOR" WAITER 

Al 1..111 Fast. full featured. ch1r1c1er 0<iented word procesaong lo• the TRS.8QTM 
COLOR COMPUTER and any printe< FEATURES • 32K compahble • choice of 
dlaplay color • key beep • help command • words typed & words left • tab key • 
repeat key • WOl'd w11p around• block move • dupl1cale & delete • global sea.ch & 
replace • quick paging • parag,.ph scrolhng • hne scrolling. 

SPECIAL FEATUflES 1u1omat1e linking of cassette text Illes for h1nds-0ff 
continuous printing • unique movable window for •1ew1ng any P•rt of the lext. 

l'RINT FEATURES send printer conlrOI codes. along with text. 10 p11nter • full use 
of pron1e<·s special features dunng normal p11n1tng • set margins. hne le<1gth. line 
apacing. page length, and page spacing w1th1n the text for continuous printing • 
automatic centerl no • roght 1ust1hca1ton • page numbers & l•tles 
TAPE•m.15 ROMPAK•S31.15 DISK141Ul5 
•rape llO only, not dlU compatlllle. 

SUPER "COLOR" TERMINAL all lhe featu•es ol VIOEOTE)(TM and m0<e! Allows 
COLOR COMPUTER to communicate with computers like TRS.ac> MODEL 111/1 & 
APPl£ II etc. services Ilka COMPUSERVE Y<a MODEM or RS232 DIRECT 1 Fealures 
•upload & download basic prog•ams • print DI' save data 10 tape• hall & full duple• 
DOCUMENTATION aTAPE $24.15 ROM PAK SJ.US 

SUPER " COLOR" IUG examine & ch&nge memory contents 1n the color computer 
• step video display to any loeatoon including ROM • look at contenl s of 
ROMPACKS! • access high res. grap111cs & create & debug machine language 
programs. TAPE AND DOCUMENTATION 1111.115 

SUPER "COLOR" SKETCHER tu<ns the color compu1er into a drawing board. 
Supports 321< ram • aave and load graphics 10 tape • creale basic graphics 
programs • print g1aphics to R.S LPVll. EPSON MX.8Q 
TAPE AND DOCUMENTATION $11.95 

QAMl!S 
MODEL Ill 11 111( AHO COLOR COMPUTER EXTlllAS. 


FEATURE QUALITY GRAPHICS AND SOUND! 

AoftNTuREJ.PAK TAPESK15 

This TRILOGY OF 3-0 FANTASY GAMES takes you to the WORLD UNDER THE 

CIMEEON MOON. Enoage In rotual combat with tooamoath. narthokc monste<s 

and akil'8d warriots. Adv11nce 1n rank with play eaperienc.e. Then adventure through 

DAZMAll'S UNOERWOflLD OF DOOM to the forbtdden ruins of caslle argaan. 

Search for the eye of dazmar while avoiding lhe sorceror·s 1nt11cate traps Survivors 

musl lhen negotiale treacherous 1ra1ls among the pe111ous peaks ot lhe ugrek 

moulains to the FORSAKEN GULTCH where the wicked idol awa11s restoration. 


VEGAS S·PAK TAPE 119.85 
The THRILLS OF A VEGAS CASINO at home Fovo achon packed Vegas games f01 
up l o four players: CASINO CRAPS •21 •ONE ARMED BANDIT • UP A DOWN THE 
RIVER• KENO. Bank tracks players· w1nn1ngs horn game logame • realistic cards 

11 CLS :CLEARl H :OEFINT C ,X, Y 
21 OUS• CHRS ( H l :MXS•"KAXUIUM 1 21" :OES• " BAS1C++•RUN" .0US 
)I IF PEEk l •H418I l • PEH l • H4'82 ) 0 256 < t<H7 EFE) THEN 91 :!WI CH 
ECK Mtl!SUE 
•• PRINTf • 5e, ••• Pl!:.l'IORY SUE !IOT SET • 12511 OR UlWER - RUN 
ABORTED • • • : £ NO 
S I DATA 229 , '2, 22,6• ,H ,'3, 127, ll, 17 ,I 27 ,H,2 2 ,6• ,22 5 ,195,45, 6.. 
221 
6f OATA 229, 229, '2, 7i, 127 , 124, 181. U ... '1, J 7S, 24, l2 ,22I ,33, 72, 12 
1. 221 
78 DATA 1 26,1,21), 127, •I , 18,)) ,t,I, ) t , 22,64,21),191, 24 ,14 ,33,)7 
81 DATA 127, ~2 . 2S4 ,Jl, 32,6, ll ,e, S, 34 , 71,127 ,22S, 221, 22!>, 211,1,t 
91 FOR X•(•H7Fl8 ) TO UH 7f 47) : READY :POKE X,Y :NEXTX :REP! POKE 

MACH L./',NG PROG 
lei Y• l :GOSUB 181 
Ill PRINT "THI S PROCRA" CREATES AN AIJTOllATIC OOS I PL ROUT I NE , B 
Y BUILDING• 
121 PRINT " IT IN RAii BETWEEN 7fll • 7f8F ...... .... THE DOS 'DUPI 
P' COMMAND• 
l 31 PRINT " I S THEN USED TO OUTPUT IT TO DISK AS A COllllAND l ' / CPI 
O' ) FILE. • 
148 Y• l 3 :GOSUB 381 
1 5 1 PRINT " USER MUST S UPPLY THE COMllANO SET TO BE USED AFTER 800 
TING DOS :· 
JU PRINT "ANY EMBEDDED <ENTER> ' S SHOULD BE COOED AS '+' - FOR 

EXllllPLE , • 
171 PRINT " THE DEFAULT OPTION I SUPPLIED IF YOO SI"PLY HI T <ENTE 
R > J IS : -• 
181 PRUIT TAB( 22 ) DES 
191 Y• 28 :GOSUB 381 
211 PRUl'l' " NOW TYPE COllPIAND SET C ' ; MXS; • CH ARACTERS - AS MAR 
XEO ) : - • 
2 11 PRIN'U 768 , CH RS CllJ;STRINGS l 121 ,._.,,«--LIM1T° ; :PRINT@ 76 

8. ' 
221 LINEINPUT css :If css-·· T HEN CSS•DES 

23' CS•LEN (CS S ) :IP CS <l21 THEH CLS :PRINT@ 384 ,1 :GOTO 291 

20 FOR X•l TO 8 : RE!! REMIND USER Of MAX 1 21 


•251 PRUIT@ 66 4, STRINGS(ll, 0 
); :GOSUB 288 

261 PRUIT@ 66.. MX $; :COSUB 281 
27 t NEXTX : GOTO 2 U 
281 POR Y•l TO 151 :!IEXTY :RETURN :REii DELAY LOOP 
29e FOR X•l TO CS 
311 CH•ASCf PI IDS(CSS,X, l)) :I F CH• O THEN CH • ll : REM • +" • <EN > 
lll IF X•CS THEN CH• CH OR C• H81 ) : REM SET Kl - ORD BIT ON LAST 
321 POKE •H 7F4 7+X ,CH : !WI POKE SUPPLIED COllllANO SET 
lll NEXTX 
341 PRINT •••• NOW TYPE THE FOLLOWING DOS COIOIAND , EXACTLY AS S 
KOWN :- • • • • : 
3 S I PRillT "" ' C THE FI LESPEC 'IPL/CllO' M Y BE VARIED AND/ OR EXP 
AHDEO ) • ••• 
361 PRl NT • DUMP I PL/ CKO ( STAAT•X I 7F81., tND'"'X I 7f8f ' , TRA•X I ,,•• I ) . 

371 CllD " S " :REM RETURN TO TRSDOS 

3 89 PRINT :FOR X• I TO 127 :SET (X,Y) :NEXTX : RETUR N 

' 

Program Listing 2 

•regulation tables • boards • authentic sounds • lively graphics • oft1c1at rules tn 
eacn game. 

COMBAT»AK TAPE S24.115 
Thr" action packed lwo player games fea1urong hfeltke graphics and sound of 
LASER FIRE. CANNONS. and PHOTON TORPEDOES 

2·HI TANK COMBAT five terrains • the eapeuenced a1cade playe• can design 
combat scenaroo. STELLAR BATILEp1lot a flex·w1ng t1ghte1 at1nc1edible speeds 1n 
enemy space taking out dor1an tye ltghte•s defending the 1mper1a1st•• tonress 
GALACTIC BlOCKADE maneuve• your craft 1n a course that boxes your opponent 
but aVOtd cosmic debris and hostile space probes' 

M 0 D E L Ill I I S 0 F T W A R E 
REQUIRES 11K MODEL Ill OR LEVEL I BASIC 

READ THIS! Add graphics to your ptog•ams 1n minutes o• draw schematics. 
graphs. iooos. piclu•es. etc. wolh graphics and lette11ng & save lhem as 
subroutones or programs, SUPER SKETCHER does more and works 1ust loke a lexl 
•<htCM' with graphtes • image frames can be edited and an1m11ted on screen • 
generate. load & save graphics. basic sub•ouhnes & programs • includes EPSON 
MX.8() & R.S. LPVll graphics screen print drover and more 
TAPE (TAPEllOJS1U6 DISK (DISK ANO TAPE llOl l19.15 

SUPER WAITER word processing l h&t combines the best teatures of othe• gooc:t 
word procllSSOl's and those of trle SUPER ..COLOR .. WRITER 1nclud1ng automatic 
lape of disk hie ltnklng Ind the movable window leatu•e e•cepl 8/W display See 
SUPER .. COLOR .. WRITER for details' MODEL I/Lii needs lowe• case mod 
MOD£LNlllTAPE& DOCUMENTATION Mt.95 DISK SSll.15 

AUTOMATIC MENU SYSTEM power up and automenu takes over E•ecule 
programs and command hies, or LIST. LOAD. enler DEBUG. BASIC. or TRSOOS 
wolh .,nole keystroke! Fealures options menu with library of commands 
MODEL II DISK ADOCUMENTATION $12.15 

CODES for THE ELECTRIC PENCIL enter pronter control codes within te•t file to 
send lo smart pnnters Includes drovers for EPSON MX·80. CENTRONICS 737. MPI 
88 SERIES. and hie to cuslomlze lor other prmlers TAPE 114.85 

DISK INVENTORY for lhe MODEL Ill manage you• disk p1og1ams A menu d11ven 
utility featu11ng son & p11n1 by name. disk. program type. e•tensoon. etc 
MODEL Ill DISK $19.15 

Maste< Cha.ge. VISA and C 0 .0 
accepted 
Allow add1t1orw 2 ..-s for 
personal checks 
Whan orderong specify comf>uler lype 
Add $3 00 Shipping & llandlll\Q 
MN Res add 5% sales lax P.O. Box 19098 8121127-0511 

Mlnneapolla, Minn. 554111 

Point• to Note 

There are several points to 
remember about this program. 

The maximum length of a 
command set is 120 char· 
acters-usually more than 
enough, but you can, if neces· 
sary, chain command files 
under DOS, I.e., have one invoke 
another. 

You cannot use a command 
file to reply to Input, Line input, 
or INKEYS statements con· 
tained within a Basic program. 

When running IPL/BAS, 
simply pressing Enter without 
typing a command set provides 
a default of Basic+ ++ run" 
(i.e. load and execute Basic, 
reply Enter to the How Many 
Files? and Memory Size? 
queries, and then type Run . 
This allows the user to manual· 
ly key in the name of the pro­
gram to be run). 

For Auembler#MachlM 
la"9uage 8uff1 

Command f iles each contain 
a 72·byte program in Listing 1, 
which Is POKEd into RAM be· 

tween X'7FOO' and X'7F47'. The 
specified command set is 
POKEd into the next 120 bytes 
(X'7F48' to X'7FBF'). The area 
above X'7FBF' is not used, be­
cause it is overwritten on entry 
to Basic on a 16K machine. 

On init ial entry, the keyboard 
driver address at X'4016'/ 
X'401 7' in the device control 
block is replaced by an inter· 
cept which effect ively reroutes 
all subsequent keyboard re­
quests to X'7F11 '. The intercept 
routine at that address then 
passes the command set , one 
byte at a time, to the requestor 
(DOS or Basic). Before passing 
the last byte (identified by hav· 
ing bit seven set), the keyboard 
driver address is restored to its 
original value, thereby dis· 
abilng the intercept and restor­
ing the keyboard to normal 
operation . The del ay loop 
prevents potentia l problems 
with functions that scan for 
Break during execution, as well 

as providing a little more time 
for you to observe what is 
happening!• 
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,...A JSAJOR TitSeo·•., 

BR.EAKTBRll FOR 
FJectronic Engineers 

FJectronic Hobbyists 

Electronic Students 


Ham Operators 

A General DC-AC (steady state) Analysis 

of Any Circuit 
Will Analyze and Compute: 

• Node. Branch. Element. Voltages 
• 	 Node. Branch. Element. Currents 
• Branch Po wer Dissipation 
• 	 Magnitude and phase values and complete 

frequency response with graphic- display 
• 	 Modify any element in circuit for desired 

results 

A complete operational To Ordrr Wnlr 
manual supplied G a L Software Eaterp. 

comparable to l .B.M."s 2304 Jll. l llt. Street 
E c A.P .• Provun Upl-d. CA 917M 

•A.C . Analysis Prop-am 

Sl49.9S 
•o.c Analym Procram 

S89. 9S 

Do Not Send C;i"h in the Mail 
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WHATS THE BEST WORD??? 

How many limes have you racked your brain for just the right word 
when writing an important letter, report , or .,licle? How many limes have 
your ideas been mi sunderstood bee.use the word• you uaed didn' t Hpreas 
your thoughts clearly and accurately? How many times have your turned on 
a r4!l)Oft or mailed an 1mp0r1ant letter and then hours later kicked yourMtf 
tor not havong thought of the best and molt accurate won:ls to uH II the 
tome you wrote ot 

Now. by using the remarkable new REFWARE THESAURUS ptC)Qfuns, 
your computer can speedily fond those words that are on the tip of your 
tongue but that you can't quote remember at the moment. And i t tell• you 
how to spell them! 

Just stop a REFWARE THESAURUS di sk onto your dllk drive. Then type 
on your aentences or parA11raph1 The computer won quickly otter a -lety 
of alternetMtS. retyping your Mntences 0t ~r99raph1 wltfl eubslllute 
possobolitOH chosen lrom 1t1 mult"1housand word YOCabulary. It dlSptays 
the r9"'secl sentences on your rnoni t0< or types them on your ptlnter a1 you 
chOose. 10 that you ctn mull them o.er and chOoM the one that most ac· 
curately exptesses what you REALLY me1n to say. 

H ••Ing helped thousands of writers learn to Hpreat thernselvet with 
clarity as editor ot such publications as the World Book Encyclopedia, the 
Encyclopedlt Americana. and the Reader's Digell Almanac and Yearbook. 
Davld C Whitney has drawn on decades ol editorial experience to prepano 
the re¥Olutlonary REFWAAE THESAURUS pnigtamt. bringing the aPMC1 
and power ot the computer to the •Id of anyone who wilhH to lmptove hlS 
writing 0t speaking 

In addition to the 1pecltlc progruns capable ot IUbstltutlng euggeeted 
alternate w0<ds tor nouns and adjectives. REFWARE THESAURUS hllder 
enablee engineers. physicians. lawyers. educators. bu1in ..s. phy1icl111. 
chemists. and other profeselonals and spee1afist1 to develop their own In· 
dividually tailored computer vocabularies of hard·to-remember technical 
WOl'dS 

REFWARE THESAURUS ........ 1.0 Ordef No 5001RT 11•M 


Sanes of .,ght uti111y programs enables the user to develop 1peclatlnd 
computer thesaurus d11k ptogrems ot htrd·to-remernber technical wonl1 
and their alternates 10< personal use. Functions Independently of Adjec· 
tivH end Nouns progrems 

REFWARE THESAURUS Noune 1.0 Order No 2001RT Ql.15 

Drews on a YOCabulary of 6,200 nouns lo SUQQHt alternates for the namn 
ot pe<Sonl. places. t1ung1. and Ideas that you use on your wrltlnQ and 
speaking 

REFWARETHESAURUSAdjectt,..1.0 Orde<No. t001RT Ql.H 

Utilize• 6,200 adjectives to 111111 you In choo1lng the most 1ccurate 
modlllers to descri be nouns and pronouns In your letters, report1. and 
speeches 

REFWARE THESAURUS UMr'1 M1nuat Order No. ll001RT •.H 
Complete description ol use ol each of the abOYI programs. Included at no 
addltion11 charge with each ot ptogram d isks lllled 1110Y1. II ordered 
11paratety. ptice ol documentation oa refundable upon receipt of 0<der and 
p1yment for ptogram disk. 

MINIMUM Sysi.m Required TRS 80 " Mod I o< Mod l11 48K with two dial< d<o- . 
· A Trademant ot Tandy Corporallon 

REFWAM" RelMence IOftware dMslon Da¥1d C Whitney Aseociat ... Inc. 
P.O. Box ~1. Chappaqu&. N.Y. 1051• .,,37' 

·A trademartc ol David C Whitney Associates. Inc. 

Cly. Orde1 No Title Uni t Price Total 
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Sall!S tax IN Y state resodeolts o nly) r-
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( 
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-
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APPLICATION 

Will you have enough water when you need it most? 

Firestream 


(J90rg• L. Gille 
220. Clayton . 
Maryville, MO 64468 

To operate effectively, fire 
hose must be supplied with 

the right amount of water under 
the correct pressure. The 
TRS-80 Level II Basic program 

described here was created to 
calculate the l ire engine pump­
ing pressure needed to effec­
tively supply water to a wide 
variety of firestreams. (The lire· 
stream is the ent ire water sup­
ply system, including the water 
source, the fire engine pump, 
the fire hose and the nozzle.) I 
constructed the program as a 
training tool for volunteer 
firemen. 

The Flreatrum 

Firestreams are defined In 
terms of their volume of water 
flow in gallons per minute 
(GPM), and the operational 
pressure of the nozzle in 
pounds per square inch (PSI). 
Operational pressure is the 
velocity of the water flowing 
through the fire hose. The 

volume of water used is a func­
tion of the size of the fire hose 
and the pressure at which it is 
operating. 

The type of fire hose nozzle 
used dictates the volume of 
water flow and the pressure 
which the flrestream must sup­
ply. Pump operators must be 
able to adjust the outoing pres· 
sure of their pump to meet the 
requirements of the nozzles 
they are supplying with water. 
They are able to determine the 
correct pressure by knowing 
the characteristics of the fire­
stream they are operating. 

Nozzle Char•cterlatlca 

Fog nozzles and solid stream 
nozzles are used in fire fighting. 
Fog nozzles produce fast mov· 
ing jets of water that divide into 
drops with a definite cloud 
shape. They must be supplied 
with water pressure between 80 
and 100 PSI. The volume of 
water put out by fog nozzles is 
determined by the design of the 
nozzle and the size of the fire 
hose to which it is attached. 

The volume put out by solid 
stream nozzles may be cal· 
culated by the equation: 

Noule Output (GPM) = 29.1.02· VP 

D is the nozzle tip diameter in 
inches and P is the water 
pressure (PSI) at the nozzle. 

Solid stream nozzles usually 
operate at pressures between 
40 and 60 PSI. 

PrHaure Loa ... 

Pressure at the nozzle end of 
the firestream is always less 
than that measured at the 
pump. due primarily to these 
three factors: 
•The difference in height be­
tween the pump and the nozzle; 
•The water flow resistance pro­
duced by valves and stream 
splitters (wyes); 
•The friction between the water 
flowing through the hose and 
the walls of the fire hose. The 
fire engine pump operator must 
be able to calculate these pres­
sure losses to correctly set the 
output pressure of the pump. 

Pressure loss due to a dlf· 
ference in height between the 
pump and the nozzle usually 
happens when a fire occurs in 
the upper floors of a building. 
The pressure loss is one PSI for 
each 2.3 feet the water is moved 
above the pump. When pump­
ing the firestream downhill, 
there will be a one PSI increase 
in pressure for each 2.3 feet dif· 
ference in height. 

If the flrestream is split Into 
two or more smaller streams 
with the use of a wye connec­
tion a pressure loss of 5 PSI is 
assigned for each wye In the 
firestream. 

To determine pressure losses 
due to friction the fire service 
uses 2% inch diameter fire hose 
which is 100 feet long as the 
standard for calculation. To cal­
culate the friction pressure 
losses in hoses with other di­
ameters, determine the volume 
of water flow (Q) In hundreds of 
gallons per minute: 

Q • Noult Output In GPM 
100 

The friction pressure loss per 
100 feet of hose Is then 
calculated by the equation: 

FL • (20' + 0 ) • HF 

HF is the fire hose diameter 
adjustment factor and FL Is the 
friction pressure loss in PSI. 
The HF would have a value of 
1.0 when the friction loss for 
21/a Inch diameter fire hose Is 
being calculated. The above 
equation Is used when flow 
rates are greater than or equal 
to 100 GPM. If the flow rate In 
the firestream Is less than 100 
GPM, the equation for the 
calculation of the friction loss 
becomes: 

FL = (2o2 + V. 0 ) • HF 

This change In the equation is 
another adjustment for hose 
sizes less than 21/1 Inches in 
diameter. 

Once the friction pressure 
loss for 100 feet of fire hose has 
been calculated, the total Irie· 
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Firestream Program Listing. 

II CLEAR llll :CLS : PRitn' STRlllGS(64,191) 

21 DUI HS(7) , HP (7) , N$( 5 ) ,HV ( 5,2) ,HT(3,2) ,CT(3,2) 

31 PRltn' T1'B(21) , · v oLUtn'EER FIRE FIGHTER" : PRltn':PRlll'I' TIJl (ll) , •• 

• FIRE STR!AJt HYDRAULICS •• • 
41 FOR I • ! TO 7:READ HS(! ) ,HF(! ) : NEXT I 
51 FOR ! • I TO ~: READ N$(1),NV(l,l),HV(I,2) : NEXT I 
61 PR!tn' : PRINT STRlllG$(64,19l):PRl1"' TAB(ll)r"BY":PR!ltr T1Jl(24)r 
"GEORGE L. Gll.LE":PRINT TA8 ( 23)r"VOLU!t?EER PIREllAll":PRINT 'l'A8(22 
I 1"MARYVILLE, M!SSOURI" : PR!NT:PRilrr STRING~(64,19l) 
71 POR l•l TO 711:A$• 111J(EYS : NEXT I 
81 CLS : PRI NT"THE METHODS OP FIRE STREM HYDRAULICS CALCULATIONS 
AND DATA tN• : PRINT . THIS PROGRAM WAS TM:Cli PRC»l: • s PRINT 
91 PRI!tr"INTERNAT!ONAL FIRE SERVICE TRAINlllG ASSOCIATION " :PRI !tr" 

MANUAL NUMBER 211" 

111 PR! NT"P! RE SERVICE PRACT ICES FOR VOLUHTEER PIR! DEPARTMENTS" 


111 PRI NT"PIPTH EDITION : 197 1 ": PRillJ' : GOSUB 73 1 
1 21 CLS: PR! tn'"PROGIWI DI SCRI P'l'ION : ":PRitn'"T!lI S PROGRAM CALCULATE 
S THE £NGIN PRESSURE NECESSARY TO ALLOW" 
131 PRl !tr"A FIRE STREM TO OPERATE PROPERTLY . TllE PROGRAM ASSUME 
S THAT " :PRI NT"THE FIRE STREM IS SET UP AS A REVERSE LAY, Wl"nl T 
HE £NG I N At'" 
141 PRl!tr"THE ENGIN AT THE HYDRANT PUMPillG WATER TO "!!IE FIRE SCE 
EN OR" : PR! NT" PUMPING FROM A RESERVE TAllK.": PRINT 
159 PRINT"YOU ENTER THE TYPE OP FIRE STREM, STARTING AT THE PUii 
PING" : PRINT"ENGIN AND ENDING AT THE NOULE . THE FIRE STRBM MY 
BE SPLI T " 
161 PRI NT"WITH THE USE OP A WYE. " : PRI!tr 
171 PRINT"ALL WY ED FIRE STREMS AR E ASSUMED TO END IN THE 5"ltE T 
YPE OF " :PRINT" NOULE" :GOSUB 731 
181 CLS : PRINT" ENTER THE DIFFERENCE IN ELEVATION BEnnlEN THE ENGI 
N AND TH E• : PRINT • NOzZ LE Olt NO ZZLES IN PEET.• 
1 91 PRIN'l' : PRINT" NOT?: YOO CAN ASSUME EACH STORY OP A 8UILOING IS 

1 1 PEET . " :PRINT 
211 I NPUT" DIPPERENCE I ll ELEVAt'ION <PEET> •" r EL:l~L•EL/2 . 3 
211 K•l 1CLS : PRINT" NOW WE BEGIN TO ENTER T!lE NA!1JR! OP THE PIRE S 
TREU . " : PR! NT 
221 PRINT"NOTE: THE FIRE STREU IS RESTRICTED TO TWO WYE CONECTI 
ONS WITH": PRINT"A MAXIMUM OP THREE PROGRESSIVE HOSE SIZES. " 
231 PRINT:PRINT"LET' S BEGINlll" 1PRINT1GOSUB 731 
241 CLS:PRINT" ENTER THE TYPE OP HOSE:":PRINT:PRINT"NUMBER TYPE 0 
P HOSE":PRINT STRING$ (64,141 ) 
251 IP K•I THEN 281 
261 POR I•l TO (K-l) 1PR!NT (HT ( I,2) 0 111) 1" PEET OP "1 H$(HT ( I,l)) 
I" HOSE ALREADY ENTERED" 1 NEXT I 
271 PRINT STR!NGS(6 3 ,141) 
211 FOR I•l TO 7 : IP K• l THEN 321 
291 POR J •l TO ) 
311 IP HT (J,l )•I THEN 331 
311 NEXT J 
321 PRI!ft" "1 !1 " • "1HS(I)1" HOSE" 
331 NUT I 
341 PRitn' STRINGS(63,141l : INPUT"ENTER T!lE NUMBER BOSE TYPE : "rH'I' 
(JC,l) 1Pltitn'1IP HT(lt,1) >7 OR HT(JC,l) < l THEN PRINT••••• ERROR•••• 
":GOSUB 7ll : GOTO 241 
351 IP K•l THEN )91 
361 FOR L•l TO K-l:I P HT(L,l )>HT(K,l ) THEN )81 
371 PRINT" YOO ARE INCREASING HOSE SIZE ll lll " : PRINT : PRitn'"PLEASE 
ENTER AGAIN." :GOSUB 731 : GOTO 241 
381 NEXT L 
391 PRINT"ENTER THE PEET OP " 1HS (HT(K,l)) 1" HOSE " : PRI NT"IN TllE P 
IRE STREU . " : PRINT 
411 INPUT"FEET OP HOSE• " 1HT (K ,2) : HT(K,2) • HT(K, 2) / l ll 
411 CLS : PRINT"ENTER TYPE OP CONNECTOR AT END OP THE " 18S (H'l'(K,l ) 
) 1• BOSE : • :PRI NT 
421 PRINT"NOllBER TYPE or HOSE CONNECTOR":PRIN'I' STRING$(6 4 ,141) 
431 POR I• I TO 5 : PRl!tr" " 1I1 " • " 1NS ( Il:WEXT I 
UI PRINT STRINGS (64,l41) ilNPUT"ENTER THE NUMBER OP THE CONWECTO 
R TYPE " 1CT (K ,I J : IP CT(K,1) >5 OR CT(K,l) <l THEN PRINT" .... ERROR 

Program contmues 

... See List o l Adverl1sers on page 386 

BASIC is not nearly as slow 
as most programmers think. 

BASI C Fascer and Betcer shows you how to 
supercharge your BASIC with 300 pages of 
fast. functions and 
subroutines. 

You won"t find any trivial poorly designed 
"check-book balancing· programs in this 
book - it's packed with useful programs. 

Tutorial for the beginner. instructive for 
the advanced.and invaluable for the pro­
fessional. this book doesn' t just talk. . . it 
shows how! All routines are also availabl e on 
disk. so that you can save hours of 
keyboarding and debugging. 

The # I disk BFBDEM contains all the 
demonstration programs. and # 2 BFBLIB has 
all the library functions. 

BASIC Fascer & Better is S29.95 . and the two 
program disks are ;19 .95 each. 
Get the book and/ or disks from your local 
IJG dealer and B. Dalton bookstores. 

,,.. 31 

1260 W. Foothill Blvd. 
Upland. California 91786 

(714) 946·5805 
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lion pressure loss may be 
determined by mult iplying the 
calculated friction loss by the 
total length of fire hose In the 
flrestream and dividing by 100. 
Note that the friction loss of 
each different diameter fire 
hose must be calculated 
separately. 

Thetotalpressurelossinthe 
firestream is the sum of the 
pressure losses for friction, 
height differences, and wye 
connections. After making the 
above calculations, the pump 
operator sets the pump output 
pressure for a value equal to 
the nozzle operational pressure 
plus the total pressure loss In 
the flrestream. 

S•mple Problem 

A fire is located about 20 feet 

above the street on the third 
floor of a building. The fire 
engine Is located at a fire 
hydrant 500 feet down the 
street. The firemen have used 
600 feet of hose to reach the 
third floor. At the third floor the 
hose is split Into two 150 foot 
long, 1Yz·i nch diameter hoses, 
with a 1 'lz inch tog nozzle at the 
end of each of the hoses. The in· 
put into the computer program 
and the solution can be seen in 
Fig. 2. 

This flrestream would re­
quire a pumping pressure of 
190 PSI to supply the two 1Vi 
inch fog nozzles with a pres­
sure of 100 PSI. You can ·see 
how this program simplifies the 
calculation of a proper pump­
ing pressure In various situa­

tions. • 
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Make 
waues 
in tl1C 

cerman 
computer 

marketI 
p 

Advertise in 

The German-language computer market has an excep· 
tional sales potential. CHIP, the leading German 
magazine for desktop computers will help you to make 
this market your own. Over 65% of the CHIP readership 
deals with computers in their business or profession. In 
addit ion, the CHIP audience has made computing a hob· 
by for which it is willing to spend money. The German 
market for personal computing has grown by leaps and 
bounds since CHIP first appeared in 1978-proven by its 
paid circulation of 62,913* . Get yourself into the Euro­
pean market today by advertising in CHIP. 
"IVW Auditing {ABC equivalent). 2nd quarter 1981. 

~\ll~ 

TAKE ADVANTAGE OF THE BEST I 

EXCHANGE RATES IN YEARS! 

For further information on advertis· 
ing, mechanical requirements and closing 
dates call: 

Plerglorglo Salut l 
International Advertising Representative 
603-924·7138 

WAYNE GREEN INC. 
Petertlo!ough, N.H. 03456 

P1ogram contmued 

• • ••• 1cosus 7 Jl:GOTO ue 
4 51 IP K•l AND CT(l,1)•5 PRINT"KUST END J N A NOZZLE":PRINT" nEAS 
E ENTER AGAIN" rGOSUB 73 1 : GOTO 411 
461 IP 1•3 THEN 481 
471 IF CT(l,l)•S THEN K•K+ l:CLS:PRINT"ENTER NEXT HOSE " :GOSUB 731 
1GOTO 249 
481 IF CT(K,1) <> 4 THEN SSI 
491 CLS:PRINT" PLl!ASE ENTER THE REQUESTED CHARACTERI STICS OP THE 
SOLID STREAM•:PRtHT•NOt ZLE ON THE • 1HS(KT ( K,l )) : • HOSE .. • 1PRINT 
511 INPUT" ENTER THE OPERATION PRESSURE OP NOZZLE IN P. S .I." 1P 
51 1 IP P>91 OR P<SI THEN PRUfT••• • ERROR • • • PRESSURE OUT OF USU 
AL OPERATION RANGE •••• : PRINT* PLEASE RECONSIO £R• 1cOSU8 731 :COTO 
491 
521 INPUT" ENTER TIP DIAAETER IN INCHES AS A DECIMAL" 1D 
531 Pl•SQR (P) :GP•29. 7*D*D* Pl:PRINT"llOJZLE PLOW RATE• " 1GP1 " G. P 
.M. " 1GOSUB 731 
541 GOTO 561 
551 P•NV(CT (K,l) ,1) :GP•NV(CT(K,l) ,2 ) 
5 61 WP•5 * (K·l) :O•GP/ 119 
S7 1 Gl•GP:GP•GP* ((K-1 ) *2):IP GP<•I THEN GP•Gl 
581 FP•l:IP GP<lll THEN FF•l.S 
599 POR l•l TO l 
611 CT(l, 2) • HF (HT(l , l )) * ( ( 2*0*0) +PP*0) *HT ( I, 21 
611 TL•TL+CT( I, 2) 
621 NEXT I 
631 EP• P+TL+WP+EL 
641 CLS:PRINT"POR OPERATION OF A "1NS(CTIK,l ) I 1" NO ZZLE " 1PRI!n'" 
AT • ,p, • P.s.1. •: PRINT. NOZILE FLOW . • , c1, · CPM • 1PRIN'r-FIRE STRE 
AA FLOW • • JCP; • GPM• 
651 PRINT* ENGIN PRESsuy: R~QUlRED . "1EP1 " P. S . l. " 1PRI !n':PRI!n'" F 
RICTlON LOSSES:":PRINT STRINGS (6),lU ) 
661 PRtNT• EL EVATION LOSS • • J EL; • P .S. I. • 
6 7 1 PRIHT• WY E LOSS • • 1WP;• P.S. t .• 
681 POR I•l TO K 
691 PRINT" " l(HT(l, 2) *1H l1 " FT. OF "1HS (HT(l,l )) 1" • " rCT (l ,2) 
J • P . S . 1. • 
711 NEXT l 
711 GOSUB 738 
721 GOTO 831 
731 lNPUT" <PRESS ENTER>" ;QS:RETllRN 
HI DATA "l INCH RU BBCR" ,91 ,"l·l/ 2 I NCH RUBBER LINE D" ,13 
751 DATA "2-1/2 INCH RUB HER LINED" , l, ""J I NCH RUBBER LINED" ,I. 38S 

7 61 DATA "4 INCH RUBJ\ER LINED", l . 19,"4-l/ 2 INCH RU BBER LINED",I, 
1 51 
771 DATA " 5 INCH RUBBER LINED", I . tll 
781 DATA " l IN. HOSE FOG NOZZLE ", 51,38 
791 DATA " l·l/2 IN. HOSE FOG HO ZZLE",18' ,l tl 
811 DATA "2·1/ 2 IN. HOSE FOG HO ZZLE",llt,2 51 
811 DATA •sot. I O STREM NOZZLE•,1,1 
821 DATA • wvE • ,_s,9 
8 31 CLS: PRINT"MDIORY • • 1MEH : END 

HOW ACCEL2 WORKS 
TRS-80 Model II Ill BASICCompi ler 

ACCEL2 uses a novel 11anslahon lechrnque Iha! keeps code growlh oown and insures 
h1ghes1compahbihly wilh BASIC source programs while giving huge speedups Only a 
carefully chosen subsel of BASIC ms1ruc11ons is lranslaloo The non·comp1lable slale· 
menis are lell mthe compiled programm!heir ougmal source form ano at 1un·l1meare ac 
wally given 10 lhe BASIC mlerpreler lo execu1e Program llow may fhp m10d11ecl execu11on 
ol the compiled machine inslruchons and then llop Dack 10 m1erpre1a11on many umes dur· • 
mg execul1on • 

Why Compilahon improves performance 	 • 
'Name Resolullon ie1m gwen lo the process ol 1denhl~.ng t he value 01 a va1tdlie g1,..en 115 

name As a program runs, the tnlerpreter Dullds a d1ct1ona1y consisting ot a t l'\atn ol 1tems 
each conta1n1n9 a variable name data lype and cuuent value rvery lttne a vcUi.ab.e is 10 be 
resotvtd lhe interpre1e1 musl seQuen11ally searcn 1n1s 01 t1toN11y Ry ton1ias1 ACCI l? bu•lds 
the vanao1e ct1clt0nary once a1compi le t ime ano 1herea11er can relcr to 1rie var1ante names by 
direct ad<Jtess. with no run-11me search 

' l ine Resotuilon lne m1e1p1e1er !\as 10 1a<e 1ne line numoe11011ow1ng a GOIO or GOSUB 
conven 11 10 binary, an<J !hen search tne PfDQfam seouen11ally lo t1nd 1rie 1arqe1 lwe Al• 	 comp11<·t•me ACCEL? generaies single m,Jcnone 1ns11uct1ons tor Goro or GOSllB using 1ne• 	 ac1ua1 address ot 1ne larger line For the 1n1eroreter ootri name reso1u11on anu hne resOlullon• 	 get slower as !he p1oqfam gels morecomple-. wriereas tor comp11eo code 1nese two operations 
are 1ncepen<ien1ol prog1am s11e or num~r ot variables 

•Compo1a110na! Operar1ons the 1fllerp1e1e· musr par~e each s1a 1eme~ every 11me l1f'ld the 
one Dyle cooes tnat couespono to tne operat10flS look aheitO to ine ne~ 1 ~1a1or 10 e'i1abhstt 
!he precedence rotes and check for data lype m1smatcn .ano con1Je1s1on Consfanrs mus! De 
convetled lfomcnatacter slrings to 111lerna1binary Bui unoer ACCll 2cons1an1 saiec.onverrea 
ano emDe<lded ughl in the l 80 .ns1ruc11on sttettM an<J ope1a11ons are uanstaled once ano lor 
anat comptle· llme into sequences ol calls10 ROM or lhe run 11mecomoonM1 tUTfG(RoPera­
tions are acloalty 1urned Ullo 11 11ect1y e...ecurmg s1ra1gh1 tine 180 cooe• 

The result •samix1ure ol BASIC s1a1emen1s and machone languagems1ruc11ons usually 
no1 more lhan IY1 - 2'h hmes lhe size of 1ne original but running much lasler (can be 
50-100 limes as ras1w1lh some programs) 

ACCEL2 32K TRS·BO MOOel II111 Compiles setecledsubsel 1n all variable tyoes. localand 
global comp11a11on ophons. oufpul save 10 ESIF water. disk under TRSDOS. NEWDOS. 
NEWDOS/ 80 

\ ' $88.95 + $2.00 shipping 

OevelopeO1n Brrlam ALLEN GELDER SOf TWARt MaS1ercharge / V1sal
Dy Sou1he1n Soliware Bo• 117?1 Mam Post Oll1ce CA add 6'/o 

San f1anc1sco CA 94t0t V" 79 
r4t5) 38M t3t 

IRS 80 TRSOOStm RadioSnack [ ~-· SlrinQy/ f loppy I'll e, a11onone NEWOOS 1m Aooa" ' Inc 
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r----------------·
I .
I MOD-II HARD DISKS I 

AVAILABLE NOW III WHYWAITFORRADIOSHACK 

II 
Micro Mainframe now supports the Model-II* Computer system with our high quality add on 
Winchester disk systems. Each of the disk systems available offers the same high quality Error 

II 
Correct;ng controlle<S used in our Mod;~;;:· systems. 

1 
• 5 Megabyte to 120 Megabyte systems supported (formatted capacity), with total system I 

capacities from 10 Megabytes to 480 Megabytes.I 
• Oasis* operating system available (Model-II* only)I •TRSOOS* compatible operating systems available (all models) I 
• Model-I* and Model-III * unit prices include operating system. II •Error Correctionon all controllers for years of trouble free operation (up to four bit rurst). 

II : ~:1: ~::::::: 1:;!•f:os~:;:::~~:t~ :1:::. adapters. I 
•Su-rt fm nm Winchester •:::e:·~:::er =nWachrrer. I 

I Removable Cartridge Winchesters I 
1 ~~~::~~ ~;::~::10~~:1~n1 ·.ersion :::::::::: :: :::::::::::: :: ::m~~:~ III MMF· IOOA Apple Vers~ooM~~e-~~~-~~~~~ .. . . .. . ... . ... $5350.00 

I Prices Reduced 

Other Systems 
10 Megabyte Fixed Hard-disk systems begin at . .. .. .. .. .. .. . ... .. .. . . . $5295.00 
120 Megabyte Fixed Hard-disk systems begin at . .. . . ...... . ... . ... .. ... $7995.00 

Why become locked into a proprietary system from one manufacturer, when Micro Mainframe 
supports a total of 15 drive manufacturers. When a new drive becomes available, you need only to I 
purchase that drive and controller to upgrade your system. The software and Host Adapter works 
with the new drive package, thus allowing minimum upgrade cost.

I Call for the location of your nearest Micro Mainframe Dealer. I
1
I MIC;~r=~ ~.. II 


714 Alhambra Blvd.• Sacramento, Ca 95816 

916 447 7048
I ·O•m IS a <np)~1~h1 ' ' PhueOne S\Sl<ms. ( ) . I 

• ~lndds 1. 11 . ;<Ill •r.· T•nd1· traderruirl.s 

1.;;·~k;;-;.____________ 111 
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GAME 

With sound yet! 

Hang Person 


Photo 1. 

Program Listing 

u I HANG-Oil 
29 ' BY : NATHAN HILTON 
31l ' USES 'SUPER SOUND' BY DAVID MORR 
48 ' SET MEM SIZE TO 32737 -16K RAM 
Sil 1 SUPER SOUND IS LINES 68-0e, THEN "HANG-Be" 
6e CLS:AD•32738:HI=INT(AD/ 256):POKE16527,HI:POKE16526,AD-HI*256 
7e FORI•AD TO AD+28 : READ DT: POKE I,DT: NEXT 
ee DATA 2e5,127,lll,62,l,14,e,237,91,61,64,69,47,231l,3,179,211,25 
5,13,4e,4,16,246,24,242,37,32,241,2el 
9e CLEAR3H 
lee DEFINTA-Z : DEFSTRZ : DIMSK(l5):Q•256 : RANDOM 
lle QS•CBRS(l9l) :SS•" " : AS•QS+STRING$(2,176)+QS+SS+QS+STRING$(2, 
179)+Q$+SS+Q$+STRING$(2,13l)+QS+SS+QS+CBR$(13l)+STRING$(2,179)+S 
S+STRING$(4,176)+S$+CHR$(186)+CHR$(179)+CHR$(187)+CHR$(144)+CHRS 
(17e)+STRING$(2,13l)+cHR$(17l)+STRING$(31,32) 
12e AS• AS+QS+" "+QS+SS+OS+" "+OS+SS+QS+" "+OS+SS+QS+STRING$(2 
,176)+0$+STRING$(6,32)+CHR$(18l)+CHR$(176)+CHR$(184)+CHR$(149)+C
HR$(17e)+STRING$ (2 ,176)+QS 
131l BS•"Welcome to : " 
14e PRINT@46e , ••::FORizlT012:L•L+5:PRINTMID$(B$,I,1)1:U•USR(Q+L)
:FORJc lT02e:NEXTJ,I 
15e FORI•lT02:U•USR(Q*7e+RND(3e)+le):PRINT@46e,STRING$(12,32):FO 
RJ• lT02BBSTEPS:T•USR((U/ 7B)+J):NEXTJ:PRINT@46B,B$: NEXTI 

Program continues 
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Nathan Hi lton 
6SJ West Kitchen 
Port Neches, TX 77651 

Tired of squeaky chalk boards and dusty 
fingers when playing hangman? 

Replace those noJsy chalk boards with a 
CRT and far-0ut computer sounds. Now you 
and your computer can enjoy each other's 
company playing Hang.a> on the privacy of 
your own cathode ray tube. 

Hang.a> gets Its sound from a utility 
called Super Sound by David G. Morr (May 
19EK:l, /¥J Microcomputing). This utility is easy 
to use and, with a little Imagination, makes 
great sounds. 

Sound 

You need a small audio amplifier to hear 
the sound which comes out of the cassette 
output plug of your TRS-8> microcomputer. 

Before you do any programming, answer 
your computer's memory size question with 
32.737 (16K machines~ This allows Super 
Sound to be loaded Into the top of RAM un­
disturbed. 

Super Sound Is found in lines 60-ac>. Line 
60 sets the USA address. Line 70 reads and 
POKEs the data in line EK> Into the top of 
RAM. Line EK> is the data for the Super Sound 
utility. Every time you see a USA( ), a sound 
will be produced. 

The Progr•m 
With the exception of a gap here and 

there, you can Auto all the way through the 
program, making program typing a little eas­
ier. Furthermore, after you type Run and hit 
Enter, you can forget the Enter key because 
you won't need it during the game. 

Here is how Hang.a> works: In line 100, 
variables A through Z are defined as in­
tegers. Lines 110 and 120 create the opening 
block letters that are assigned to AS. Lines 
130-200 create letters and sounds. 

Lines 3110-3140 are data lines containing 
the instructions. The loop In line 240 reads 
the data so lines 260 and 270 can convenient­
ly read and print the Instruct ions with flying 
sounds. 

From 610 we GOSUB 200). This Is where 
the computer picks the word for you to 
guess at. Then we return and GOSUB 5000. 



Lines 5CXX>-5070 simply set up the playing 
screen. 

Lines 6X> and 640 put the spaces on the 
screen. Lines 660 through~process the en­
tries and put the letters In the mystery word. 

The first 29 data elements are the machine 
code numbers for Super Sound. The next 514 
data elements are the words the computer 
picks from for the player to guess. Finally, 
there are the 14 lines of Instruction. There Is 
a total of 557 elements of data. 

There Is an alternative to typing 557 
chunks of data. Leave the first 29 data el~ 
ments alone. However, you can do what you 
want with the next 514. 

You can use a different number of words 
as long as you make some number changes 
In lines 240 and 2ai0. 

The number 543 In line 240 must be 
changed to account for the number of words 
you enter into the data lines. Simply add 
your number of words to 29 and enter that 
number in place of 543. 

In line 2aiO change the ANO (514) to read 
ANO (your number of words) after the 
change. 

Counting 

You can count the words you enter your­
self or let the computer count them for you. I 
found it easier to let the computer do the 
counting. 

After entering the program, execute the 
following line: RESTORE:FOR A= 1 TO 
29:READ 0$: NEXT A (enter). This gets you 
past the Super Sound so the next Read 
statement will read the first vocabulary 
word. Now execute the following line and r~ 
member to use Shift @ to freeze the display 
when necessary: FOR A = 1 TO 1<XX>:READ 
DS:PRINT A;DS: NEXT A. 

When8Y91' you see ''Welcome to Hang~" 

pop up, hit the Break key to get out of the 
loop. Now look at the last word printed; It 
has a number to its left. That number is the 
number of words you now have in the com­
puter's vocabulary. 

How to Play 

When Hang~ is run, you must answer a 
few questions the computer will ask you. The 
playing screen will appear and you will have 
all the information you need to play the 
game. Printed at 797 you will see a row of 
spaces with a flashing arrow to the left of 
them. The spaces are actually a row of cur· 
sors. The number of the CHRS\'95)s in the row 
is the number of letters In the word you are 
to guess at. All you do Is hit a letter and the 
computer will put it in the row of spaces if 
the letter you hit is contained in the word. 
Otherwise it Is counted as a wrong guess. 
You lose when you don't have any wrong 
guesses left.• 

"You can count the words you enter 
yourself or let the computer count them for you." 

Program con1mued 

161 FORI•lT071STEP5:U=USR(Q*I+RND(38 ) +5):FORK•lT058/ I:NEXTK,I 

171 PRINT@394,A$ 

181 PORI•255T08STEP-5:P=F+5:U=OSR(Q+I): U•USR (Q+F):NEXTI 

198 F•8 : FORL• lT03 :FORI•ll8TOlSTEP-2:P•F+L:O•USR (Q+I):U•US R(Q+F ):

NEXTI:F•8 :NEXTL 

211 FORG•25TOl81STEP25:PORI•lT038:U•USR (Q+G):NEXTI,G 

218 RESTORE :PRINT@768,"Do you want instructions?" 

228 W$•INKEY$:U•USR(Q+RND(5)+38):IPWS< >"Y"ANDW$<>"N"ANDW$ <>"y "AN 

DW$ <> "n"THEN221ELSEIFW$:"Y"ORW$• "y"THEN231ELSE411 

231 CLS:U•USR(Q*lll+255) 

241 RESTORE:FORA•lT0543:READD$:NEXT 

251 FORA•28 TO 33 

261 READD$:FORB•lTOLEN(D$):PRINTMID$(D$,B,l)1:U•OSR(Q+35+RND(3))

:FORG•lT03:NEXTG,B :U•USR(Q+5) 

271 PRINT:NEXTA 

281 PRINT@968,"HIT <9> TO CONTINUE"; 

291 PRINT@965," ";:FORA•lT05 : Z•INKEY$:U•USR(Q+31):IFZ<>"9"TH£11 N 

EXT ELSE 348 

311 PRINT@965,"9"1:FORA•lTOll : IPZ <> "9"THEN NEXT ELSB349 

311 VcV+l:IF V>llllTHENV=l:GOT0311: ELSE IP INT(V/4)•Vf 4 THIN 32 

IELSE 291 

321 IP PEEK ( l6321 )<>32 THENPRINT@961," "1:GOT0291 :ELSE PRIN'fl9 

6l,"HIT"1:GOT0291 

349 CLS 

411 lt•648:PRINT:PRINT:PRINT:PRINT"Well you pick • (1)- euy (re 

litive)":PRINTTAB(l7)"(2)- a little more ·difficult"1CBRS(31) . 

411 PORI • lT02:E$•INJtEY$:IPE$<> "l"ANDES<> "2"THENNEXTELSEIFB$•'2"T 
HENDP•l:GOT0511:ELSEDP•3:GOT0518 . 

421 U•USR(Q+48):PRINT@Jt,CHR$(191)1:K•Jt+l:IPK•ll22CLS:PRINTCHR$(2

3)"Hurry upl":GOT0418ELSE411 

511 IPDP•3 THEN G$•"EASY" ELSE G$•"NOT SO EASY" 

611 CLS:GOSUB2888 

628 CLS:GOSUB5 818:G$• "" 

638 PRINT@797,"";:LG•LEN(W$) : PORA•lTOLG: U•USR(Q+A*2) 

648 PRINTCHR$(95)1:NEXT 

658 N•RND(3 )+2+INT(LEN(W$) / 2)+DP:M•8 

668 IP LG•8 THEN7881:PORA•l TO RND(l8)+28:Z•INltEY$1IPZ•""THEN NE 

XTELSE718 

671 PRINT@785," ";: U•USR(Q+RND(5)+38 ) 

681 FORA• lT031:Z•INltEY$:IFZ• ""THENNEXTELSE711 

698 PRINT@785,CHR$(94)1 :U•USR(Q+RND (5)+31 ):GOT0669 

781 IP (Z<"a" OR Z>"z•) AND Z<>"9" THEN FOR A•l89 TO 1 STEP-ll:U 
•USR(Q+A):NEXT:GOT0661:ELSEIFZc"9"THENCLS:U•USR(Q*75+44):CLS:RES 

TORE: GOT0211 

731 FOR A• l TO LEN(G$) STEP 2: IP MID$(G$,A,l) <>Z THEN NEXT:N• N­
1: GOT0741:ELSE PRINT@528,STRING$(27,32)1:U•USR(Q*l27+255):PRINT 
@528,CHR$(92)1" LETTERS ALREADY GUESSED " 1CHR$(92 )1:GOT0668 

741 M•M+l 

758 GOSUB1118:FOR A=l TO LEN (W$):PRINT@861+A,Z;:PORK•lT03:NEXTK: 

PRINT@868+A," "1:IP NOT MID$ (WS, A,l )cZ THEN NEXTA ELSE PORBB• lTO 

5:PRINT@796+A," ";:PRINT@796+A, Z;:PORG•lT05:U•USR(Q+ASC(Z)):NEXT 

G:PRINT@796+A," "1:NEXTBB:PRINT@796+A,Z1:LG•LG-l : N•N+l:NEXTA 

761 G$•G$+z+• "1PRINT@428,N:IF N•8THENGOSUB4881: FORA•lT03:PRINT 

@385,STRING$(23,32)1:U=USR(Q*l81+51):PRINT@385,"I OP WRONG GUESS 

ES LEPT"1: U•USR(Q*lll+58):NEXTA:PORY•47T08STEP-2:PORX• IT0127STEP 

9:SET(X,Y):NEXTX:U•USR(Q+Y):NEXTY:GOT09891 

778 PRINT@576,G$; 

781 PRINT@318,M; : GOT0661 

1811 FOR A•l6157T016157+LEN(W$):IP PEEK (A) =ASC(Z)THENGOT0668ELSE 


NEXT :RETURN 

2111 CLS:PORA=lT061STEP18:PORL=28TOlSTEP-5:PORR•lT08STEP2: U•USR ( 

O+R+L+A):NEXTR,L,A:PRINT"Would you like the words•:PRINTTAB(S)"(

1)- five letters and under":PRINTTAB(5)"(2)- six letters and ove 

r":PRINTTAB(5)"(3)- both" 

2819 U•USR(Q*ll+ll8) : PORA•lT048: Z• INKEY$:IP Z<> "l"ANDZ<>"2" AND Z 

<>"3 " THENNEXTELSE2831 

2128 U•USR(O+SI): PORA• lT038: Z•INKEY$ : IP Z<>"l"ANDZ <>"2"AND Z<> " 

3° THENNEXT:GOT02818:ELSE2831 

2131 IPZ• "l"THEN U=USR(Q*ll8+44):L• 5 ELSE IFZ•"2"THEN U•USR(Q*l8 

8+44):FORA•lT028:NEXT: U•USR(Q*l81+44 ) :L• 6 ELSE L•8:FORA 2 1T03: U=U 

SR(Q*l81+44 ) :FORB•lT021:NEXTB , A 

2848 CLS:RESTORE :PORA•lT029:READD$: NEXT 

2958 W•RND(514):PRINT@455,"0NE MOMENT PLEASE" 

2861 FORA=lTOW:READ W$: U•USR(Q+A) :NEXT 


Program conlinutts 
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no.96 


2878 IF L=5 THEN IF NOT LEN(W$) <=5 THEN FORA=10T01 STEP-l:UcUSR( 
O+A):NEXT :GOT02948 
2888 IF Lc6 THEN IF NOT LEN(W$) >=6 THEN FORA=l0T01 STEP-l:U =USR( 
O+A) :NEXT:GOT02848 
2898 RETURN 
2918 DATA actinium, a lumi num,ameri c ium,antimony,argon, a r senic ,ast 
atine,barium,berkelium,beryllium,bismuth,boron,bromine,cadmium,c 
alcium,californium,carbon,cerium,cesium,chlorine,shromium,cobalt 
,copper,curium,dysprosium,einstein ium, erbium ,europium 
2918 DATA fermium,fluorine,francium,gadolinium,gallium,germanium 
gold,hafnium,helium,holmium,hydrogen,indium,iodine,iridium, i ron , 
krypton,lanthanum,lawrencium,lead,lithium,lutetium,magnesium,man 
ganese,mendelveium,mercury,molybdenum,neodymium,neon 
2921 DATA neptunium,nickle,niobium,nitrogen,nobel ium ,osm ium , oxyg 
en,palladium,phosphorus,platinum,plutoni um,polonium,potassi um,pr 
aseodymium,promethium,protactinium,radium,radon,rhenium, rhodi um, 
rubibium,ruthenium,samarium,scandium,selenium,si licon 
2938 DATA silver,sodium,strontium,sulfur,tantalum,technetium,tel 
lurium,terbium,thallium,thorium,thulium,tin,titanium,tungsten,ur 
anium,vanadium,xenon,ytturbium,yttrium,zinc,zirconium 
2941 DATA inconspicuous,inconstant,individually,indifference,inf
orm,inject,insufficient,insulate,invasion,jam,jail ,jeep, jelly , ju 
nk,knock,knot,knapsack,knowledge,know,known,koala
3118 DATA a•azment,amandment,amoeba,amplify,amulet ,amuse ,adjust, 
action,address,acknowledgement,accident,ace,apologize,bronco ,bro 
nze,bristle,brook,brood,bump,bee,bunt,cactus,caboose,caddie, cand 
y,cap,capacity,cape,center,cellophane,celebrat ion 
3818 DATA centenial,clank,civilization,circus, c lamber ,clammy,cla 
m,circulatory,citizenship,city,claim,c l ot ,cloth,close ,clock, c lin 
k,click,climb,clever,clothes,compound,complete,complaint,compil e 
,compassionate,compete,comprehension,cat,condor,coon 
3121 DATA convent , coo,cook,cooler,cool , cookie ,convert,crunch,cr u 
sh,crust,cuckoo,cue,cultivate,daunt,dead,deadly,dear,death,deal, 
dean,dealt,delve,demand ,delete,d ice,di ffe r ent,difficult ,d ig,digg 
er,discord,discolor,dirty,down,draft,dra in ,drag,eel 
3138 DATA electric,electromagnet,electricity,ell,elk ,elves , elf,e 
lement,entry,enter,equal , exalt,extend,explode,ext ra,ex press , fan, 
farewell,farm,fat,fate,fasten,father,fas hion ,fit, fist,flak e , flag 
,fission,fork,fussion,geophysical,gen ie,germ,get,good 
3848 DATA habit,hailstone,hairpin,hall,halfway,hamster ,hammoc k,h 
ammer,handbag,handful,handle,happiness,hardwa re,harmony,harvest, 
haunted,helicopter,hold,hypocritical,identification,idle,igloo,i 
gnite,ill,imp,impact,imperial,impossibility ,inch,indeed ,indent 

3858 DATA lump, lug, low, lurk, 1ull, l •Jck ,match ,mop, mate rial , me It, me 
sh,minnow,mirror,mint,mystery,nag,new,news ,never, nickel , open , ope 
rate,ounce,other,our,oven,over,page,pale,palm,patch,patrol,peril 
,perfect,perk,perplex ,pig,picture,piano,pierce,pigoen,piece ,pie
3861 DATA pliers,plow,plum,plug , plod, plot,ply,post,potent,potato 
rprobe,pro,proceed,professor , product,public ,puff ,pulp,puls,pulle 
y,quick,quilt,quite,quicken,qui z ,rabbit, race ,ray,reach,realm,rea 
L,read,refract,regular,request,run,rule,ruler,rug 
3178 DATA rung,scan,scheme,scat, scare, scar,set,sea,setter ,sew, s h 
ock,shook,shoe,shot,short,shore,silk,signature,significance,simp 
ly,simplify,skid,sketch,size,skate,sky, sole,soft,soda,sof tba ll,s 
pook,splash,spoke,splatter,splinter,spontaneous,spoon 
3188 DATA spoil,sport,stalk,stand,star,stamp,standard,stone ,stor 
m,stock,stocking,stockholder,stomach,stop,stork,stun,sub,subject 
,subscribe,submit,submar i ne,sweat,sweep ,sweet ,swe l l,swim,swi mmer 
,swift,terror,terrific,terrible,than,thanks,timber 
3191 DATA tomb,ton,told,tone,tooth,tonic,top,trailer,train,traff 
ic,tramp,translate,translation,transformer,transistor,trip, trim, 
trot,troop,triumphant,trouble,unbend,unbound,uncommon,uncomforta
ble,uncle,under,understand,uphold,upkeep ,us 
3188 DATA urban,verb,vein,watt,wave,way,wax,we,wear,weak,water,w 
idth,wick,wig,will,wild,word,wonderful,wol f ,wood,wooden,woodman , 
woodcraft,wool,woolen,write,wrong,wry,xyl ophone,yam,yacht,yap,ya 
rd,year,yarn,yellow,yong,zeal,zone,zero,zipper 
3118 DATA •wELCOME TO HANG-88 I 1•,• I will think of a word and 

you will guess it one•,• letter at a time.•,•1 will display som 
e spaces that will represent the word you are to guess.•,•The nu 
mber of spaces is the number of letters in the word. • 
3128 DATA •You simply hit a letter, and if it is in the word 1•, 
• am thinking of, I will put it in the proper place•,• in the ro 
w of spaces.• 
3131 DATA •The spaces will have a flashing arrow pointing to the 
m.•,• You will only have a certain number of wrong guesses to ma 
ke,• ,• ELSE you loose! I I I I I I I •,• You win if you guess th 
e word before all your•,• wrong guesses are gone!" 
3148 DATA• - - - - - - - - - GOOD LUCK - - - - - - - - -• 
4111 FOR.A•l6157T016157+LEN(W$) :SK(A-16157) =PEEK(A) :NEXT : RETURN 
5818 PRINTTAB(8) ,A$; 
5818 PRINT@l55,G$: 

Program conrmues 
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·~~ ~--.,., \99lon 2.0 upends the 
c:apablllty or double density drives. 
so you'll have gi:eater applications 
f or YOl.U: TRS-80 mOdel I fU.;ld LU. 

Drtves plug dlrectly lnfo an ~­
panslon Interface (requires Instal­
lation of a double density control­
ler) or the model Ill disk bus wtth 
our single volume cable so you 
can now have over 2 megabytes of 
storage on-line with standard 
mini-floppy diskettes. Each drive 
has up to 57.3 free grans, for a 
total of I. 719, on a maximum of 
three 80 track drives, which can be 
added to a TRS-80 model I. Model 
Ill's can have up to 4 dual 80's 
on-line (almost 3 megabytes). 

These drives can ~read" standard 
.35 or 40 track diskettes using 
Newdos/80 version 2.0 which will 

allow skipping every other track. 
Drives come 


complete with 

case, power sup­

p I y and docu­


mentation . The 

drives are priced 


at only $51..5 (Cat. 

No. 1-705, specify I or Ill). No w, at 1424 

bytes per buck. itjust might be the answer 
to your storage problems. Special - 1\wo 
dual 80 track drtYes only $999. 

440 I So. Tamarac Parkway. 11"'nvt".r. CO 602~7 (Xl~l 741 - 1778 

"ON GOING SUPPORT FOR MICROCOMPUTERS" 




LET'S MAKE A 

DEAL 

LOOS 

Complete w/manual & la test upr1ates 


Mod I or Ill $124.95 


LAZYWRITER 
Mod. I $118.95- Mod Ill $164.9 

EPSON MX100 
CALL FOR OUR LOW PRICE 

LYNX - Mod 1/111
Includes - Auto dial/answer 
cables & software $259.95 

MAXI MANAGER 
by Adventure International 

Model I/Ill 48K Disk $79.95 

Prootre1der- . . .. . Mod I 49.95Mod 11159.95 
Proofedlt . ... . . . . . . . . .. . Mod Ior 11 128.50 
Gr1mmatlk . . .....Mod I 45.95 Mod 111 55.95 

by Sol t toots 

SENOFORYOURFREE CATALOG 

Nooeoi'r c ard sa1 1hese lo wpttc!'s Add SI 54.>on tl llCodor 

<Jet~ Cerr•tied cklM OJCOO :i;h1pP£'d 1mme <11i1IC'I., Plf'a <>P 

allr)N 2 ~eeks tor perSOf1rt l r t1N'k <o For P · lf~t ftl S1 service 

p t\one m'youf COOo rder Pr•r f'c;;, <;11b1PC1 to rr'·•" «-1<' w 11ho11t 

no11ce NY S r e~1den1s ph·a~f' Af1r1.lpprop11(11P ~..t lt"'S lit l( 

WeO,,r rG1c.11 Values & P1nm()t OelivPtv Whv No t T1vLJs '> 

MICRO-IMAGES 
146-03 25th Rd. Flushing, NY 11354 
on ~ .. IO AM 9PM(212) 445-7124 s.11 IOAM 5 PM 

p,ogram contmueo 

5929 PRINT@257,"I OF GUESSES MADE",CHR$ (94)1 
5930 PRINT@385,"t OF WRONG GUESSES LEFT", CHR $( 94) ; 
504B PRINT@528,CHR$(92 )1 " LETTERS ALREADY GUESSED ";CHR$( 92); 
5859 PRINT@768,"WORD TO GUESS --"; CHR$( 94 );
596B PRINT@96B,"FOR NEW GAME HIT <9<"; 
5B7B RETURN 
79BB PRINT@797,STRING$(LEN(W$),32); : FORA=lT02B:U•USR(Q+RND(l B)+2 
5) :NEXT 
7BlB PRINT@797,"";:FORA• l TOLEN( W$):PRI NTMI D$ (W$, A, l);:fORL•lT019 
STEP5 :FORT•20T01STEP-5 : U=USR(Q+T+L) : NEXTT :U•USR (Q+L) :NEXTL: U•USR 
(0+19+A) :NEXTA 
7B2B IF V• l THEN 793B ELSE Vc l :FORA• lT02 : PRINT@797,STRING$(LEN(W 
$) ,32) ; :FORT•lT02B:U•USR(Q+T) : NEXTT:PRINT@797,W$;:FORT• lT02B : S•U 
SR(Q) : NEXTT,A : GOT07BB8 
7839 CLS:QS• "You guessed t he word , so • •• • •• • ••• • •• • •• " :FORA•lTOL 
EN(Q$):PRINTMID$ (Q$ ,A ,l)1:U• USR(Q+A+228):NEXT 
7848 PRINT"! guess you win." : GOT0280 
9889 CLS:FORA= lT02:PRINT@399,A$1:FORT=4TOlSTEP-l: FORG•lT08STEP2 : 
FORY=2 8T00STEP-18:U•USR(Q+Y+G+T):NEXTY :U•USR(Q+G+T+A) : NEXTG:U•US 
R(Q+T):NEXTT : PRINT@390 ,STRING$(LEN (A$),32);:FORS• lT05;U•USR(Q+S+
A) :NEXTS,A 
9919 Q$c "THE WORD WAS ------ "+W$ : PRINT@45B, ""; 
9B28 FORA=lTOLEN(Q$) : PRINTMID$(Q$,A,l)1 : U•USR(0+20):FORS=lT04:NE
XTS,A 
9939 Q$•"YOU LOSE AND - - - - - - - - - - "+CHR$ (162)+CHR$(183)+ 
" "+CHR$(18l)+CHR$(189)+CHR$(149)+CHR$(149)+CHR$(15l)+CHR$(171) 
9040 FORA•l28+LEN(Q$)T0128STEP-l:PRINT@A,MID$(0$,A-127,1)1:U•USR 
(Q+A-59):NEXT 
9859 PRINT@794,"" ; 
9869 0$• "WHEN YOU MADE TOO MANY WRONG GUESSES,"1FORA•lTOLEN(Q$): 
PRINTMID$(Q$,A,l) 1:UcUSR (Q+68):NEXT 
9979 Q$=" YOUR "+CHR$(34)+"PART WORD"+CHR$(34 ) +" LOOKED LIKE"+CHR 
$( 94) 
9880 PRINT : FORA• lTOLEN(Q$ ):U•USR(Q+A):PRINTMID$ (Q$,A,l)1:NEXT 

9998 FORA• l61 57T016157+LEN(W$) 

9188 POKEA,SK(A-16157) :U• USR(Q+A) : UcUSR(Q+RND(29)):NEXT 

9118 GOT0288 


..... 78COOSOL DISCOUNTS 

PRINTERS CPU-TERMINALS-SOFTWARE ··coosoL DATA LOGGER 

ADOS COMPUTER SYSTEMS 
• MULTIVISIO N 3 S1ep 3 5 16-019000 . s11 215 
• MULTIVI SION 3 Ste p 2 5 16·018000 s10 172 
• MULTIVISION 3 S te p 1 5 16-0 17000 s 9 070 
• MULTIVISION 2 516 020000 s 7 520 
• MUL TIVISION 1 5 16-006000. s 3 3 12 
• ADDS ACCESSORIES & SOFTWARE C A LL 

ALTOS MTU/FLOPPY/ HAROOISK 
• 8000-7 MTU !M b FL 17 2MT s1 2 118 

HARO FLOPPY DISK 
208K RAM S&P· 10 10Mb 8 HARO DIS K TRACTOR FEEO. 88 COLUMN 
• 1MofL 17 2 MT8000· 10M TU S 9616 • HEA VY DUTY CONTINUOU S USE 
• 1Mb floPPv 800(J.10D 5 7 875 • 5 X 1 UP TO 10 X 14 C HA RACTER DOT MATRIX 

• Epson M X80 8541 0001 S- C ALL • I 2Mb f loPPV 8000 10 S 7 438 • UPPER LO WER C ASE 
• Epson MX70 8341 0005 5999 CAL L • ALTOS ACC('•SOOleS& Sollwa•e C ALL • Bl 1 PLOT GRAPHICS 
• Epson MXBO GR AFTRAX 8541-8915 ~CALL • SERIAL A NO PA RAL LEL INTERFACES 
• Epson MX80 F T 8641-0001 ~CALL TELEVIOEO TERMINALS 

Part No. Price• EpsonMXSO F TGRAF TRAX 8541 -0075 5&5&CALL • 9 10C $595 • 912C $705 
• Epson MX1()(l 9624 0024 5¥9& CALL • 920C $750 • 950C 5959 Kol 1018 80KE 495 
• Epson cao1es and c.:u ds C ALL 

• 1EL EVI OEO A tcessor 1e!> CALL ASSf•mb1ed
• NEC Spinwn1er 55 10 1 S2495 

& f estecJ 1010 SOE S545• N EC Spinwt1 te r 551 5 1 S2495 

• NE C Spinvm ter 55?0 1 52880 NEC COMPUTER SYSTEMS 
COOSOL 4a COLUMN PRINTERS• NEC Sp 1nw11ter 5525· 1 52950 • NEC Co m putt>r PC ·8001 A $ 1056 

ARE AVAILABLE AT $355• NEC Sprnwnler 5530 1 52495 • NE C I 0 Unit PC·8012A s 626 
• NEC Accessories .. CALL • NE C I 0Por1 PC 8033A s 15/ 
• ANACOM Pa rallel ANC150P 5 1195 • NEC DISK DRIVE PC 8031 A s 1 056 

COOSOL CABLES• ANACOM SERIAL A NC •50S $1 195 • NEC DISK D RIVE PC. 8032A s 931 

• NEC Gr M ori1to1 JB 120 1 5 220 Pdr a ll('I S29 00 
• NEC Col Mo n 11or JC 1202 $ 995 Set1a l S29 00 
• NEC Accesso•1Ps & Sot1wa1t• C ALL lRS 80 Moae1 1· S69 00··rAC TORY DIREC T 

COOSOL, INC. P.O. BO X 743, ANAHEIM. CALIFORNIA 92805-0743 (714) 545-2216 
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S"'IE/on Software and Hardware for 
n¥~ TRS-80 · 
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SOFTWARE 

NEWDOS/80 version 2.0(specify Model I or Ill) $149.00 

Flextext I $29.95 


Utilize the additional features of the 737/ 739 under 

Mode l I or Ill Scripsit• 


Flextext II $29.95 

Utilize the addit ional features of the NEC spinwriter 


under Model II Sc ripsit• 

Flextext 80 (available soon) 


Utilize the additional features of the MX-80 

under Model I or Ill Scripsit• 


Chextext $79.95 

Spelling checker for Model I and Ill word processing 


Microcllnic $24.95 

The ultimate in memory and disk diagnostics 


MealMa~er $24~5 
Meal planning and grocery shopping aid 


Sprint BO $14.95 

Creates your own custom serial printer driver 


Professional Football Predictor $29.95 
Let your TRS-80 pick the winners 

Bionic Basic $74.95 
Expand your Model I d isk basic features 


Interactive Business System $500.00 

An inventory control system for manufacturing 


Micro Accounting System $489.00 

The finest general business package we've seen 


HELP/CMD $14.95 

Adds "HELP'' feature to NEWDOS/ 80 version 1.0 


MISCELLANEOUS 

Apparat's Data Separator $29.95 

16K TRS 80 or APPLE memory kits $19.95 

9 '12'' x 11" blank white.tractor feed paper,full box $24.95 

9 '12'' x 11" blank white,tractorfeed paper.half box $14.95 

14112'' x 11 " green bar.tractor feed paper.full box $34.95 

3 W' x 15/ 16'" tractor feed mailing labels $19.95 

Model II add on drives (call for prices) 

Model II business software (call for prices) 


SERVICE CENTER SPECIAL 
Disk drive tune-up $29.95 
Complete-cleaning, alignment, and speed adjustment. 
With any tune-up you may purchase your choice 
1 box Verbatim diskettes S19.9S 
BASF head cleaner $9.9S 

NEW LOWER PRICES ON 

TANDON DISK DRIVES 


Complete with power supply, chassis & configured 

for TRS-80• Model I or Ill 

•Single sided 40 track $295.00 
•Dual 40 or Single 80 track $425.00 
•Dual sided 80 track $515.00 
•Special - 2 Dual sided 80's $999.00 

Model I DOS and drive 

package add $54.00 

Includes above drives and 

NEWDOS/80 version 1.0-the 

established DOS. 


MODEL Ill SUPER SYSTE;M 

Approximately 2.1 megabates of disk storage using 2 dual 

headed 40 track drives internally and 2 dual headed 80 track 

drives externa lly. 


$3299.00 with NEWDOS/80 version 2.0 
$1895.00 same as above with only 2 singl.e 

sided 40 track drives(no DOS) 
NOTE: These Model Il l computers contain Apparat installed 
disk drives and memory. They are warranted by Apparat, Inc. 
for 90 days. 
Attention Deale rs: Call or write for informat ion on our new 
dealer d iscount package. 

PRINTERS 

Cali for our incredibly low prices on printers. 

Ali printers come with free cable. We carry: 


ANADEX CENTRONICS NEC 

EPSON OKIDATA DAISY WHEEL 


CABLES 
Printer cables $29.95 

(specify printer and TRS-80 Model) 
Disk Drive Cables 
2 Drive $29.95 
3 Drive $34.95 
4 Drive $39.95 
Extender Cable $12.95 
Special Cables (call for prices) 

More Savings••••-
MoDEL I DOUBLE DENSITY PACKAGE 

Converts a standard TRS-80 Model I to Double Density. 
LN Doubler-NEWDOS/80 V.2.0 & box of 10 Verbat im Diskettes. 

$330.00 value for only $269.00 • LN Doubler alone $149.00 

DISKETTES 
Double density-soft sectored- replacement gua ranteed-Hard 
Hole protected. (SY•" only) 
Verbatim Datalife S 'I•" 40 track $24.95 
Apparat's No Name SY4' 40 track $21 .95 
Verbatim Datalife 8" Model II $39.95 

FLIP SORT SPECIAL 
The ultimate file box filled with 
SO diskettes SY•" $ 119.95 

S29.9S 

APPARArs PROM BLASTER 
An eprom programmer for all 2S XX and 27 X X chips TRS-80e 
MOD I & Ill or APPLE $149.00 
Bus Extender with power source, enclosure and 
S card slots 
Mini version with 2 card slots and no enclosure 

$149.95 
$69.9S Flip sort alone 

,... See List ol Advertisers on page 386 



UTILI1Y 


Patches Plus for Level II Basic. 


A Tale of Two Drivers 


John T. Blair 
122 Dumont Ave. 
Norfolk, VA 23505 

Ihave developed two printer 
driver patches, one for level II 

Basic, operating under either 
TRSDOS or Basic, the other for 
NEWDOS's EDTASM. The patch· 
es have the following features: 
They output a line feed after a 
carriage return (to enable print· 
ers requiring this feature), pro­
vide for an automatic form feed 
after a given number of lines and 
enable the user to output a top· 
of-form from the keyboard. An 
additional feature, to be used 
with EDTASM, is a page header 
printed with the date and page 
number. 

Hardware or software may be 
used to cause a line feed on a 
carriage return. Either solution 
will work equally well, but soft­
ware Is simpler and less expen­
sive. 

Program listing 1 is a pre­

driver (executed betore ROM 
printer driver) for level II Basic 
and TRSDOS or NEWDOS. This 

program is loaded Into the upper modifying the printer Device By altering the printer driver 
end of memory and must be pro­ Control Block (DCB). The DCB Is address in the DCB, program 
tected. To capture the printer located at 4025H-402CH, and control is diverted to the pre­
driver, which is called from ROM the printer driver's least Signifi­ driver, lines 27-61. The address 
by the various level II and DOS cant Byte (lSB) is at 4026H, the in the DCB is changed by the ini­
print commands, change the ad­ Most Significant Byte (MSB) is tialization section of the pro­
dress of the printer driver by at 4027H. gram. (Note: Readers not using 

Program Listing 1 

HHl ,•..........................••••••..••••.............•..• 

HH2 ,. 	 . 
11113 1• P A T C B / T X T 	 * 
IUl4 ,. 	 . 
11895 1* PRINTER PATCH FOR <LP > APTER <CR> 
11816 1* VERSION 1.1 
H817 1* BY JOHN BLAIR WA40BZ ' TOM THOMPSON 
11118 ,. 
81119 ,...•.................................................... 

11111 

81111 ' 
 INITIALIZATION 
89112 THIS SECTION LINJ:S THE ROM PRINTER DRIVER ROUTINE 
11113 WITl! THIS PROGRAM. ALSO THIS SECTION WILL GENERATE A 
18114 PRITECTION OP THIS PROGRAM TO DOS AND BASIC. THEN 
HUS RETURN TO DOS. 
11116 

PEii 	 11117 ORG llFEllB ;SOME DOS'S REQUIRE THE 
11118 JTOP 128 BYTES OP MEMORY 
1Hl9 

PEii 11121 INIT EOU $ 
PEii 211PPB Ul21 LO BL,START 
Plll3 22B241 11122 LO ( 41B28 ) ,BL 1SET PROTECTED MEMORY 
FEiii 220641 11123 LO (41068) ,BL I 

. 
PEl9 22BAIP 11124 LO ( 4126) ,BL 1 LINJ: PATCH TO PRINT DCB 
PEIC C32D41 11125 JP 41208 :RE-ENTER DOS 

11126 
11127 , •••••••••• PATCH •••••••••• 
11128 

Program continues 
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disk should change line 22 to: 
LD(40B2)HL. This automatically 
sets protected memory for disk 
users. The address of the jump 
instruction in llne 38 must be 
changed from 402DH to 1A19H, 
the warm start for Level II 
Basic.) 

Pre-driver operation is quite 
simple: It checks the character 
to be printed. If It ts not a car­
riage return, control is given 
back to Radio Shack's printer 
driver, located at 058DH. If the 
character Is a carriage return, 
lines 42- 45 output the line feed 
directly to the printer and in­
crement the line counter. When 
the line counter indicates 54 
lines have been printed, the pre­
driver executes lines 53-58 to 
generate a form feed. 

Willful Fonn Feeds 

The last feature resets the 
line-per-page counter, and out­
puts a form feed at will. The shift 
@ sign, a printable character 
with no meaning as a Basic 
command, is used for this pur­
pose. After a listing has fin­
ished, the last page Is usually 
almost filled. Enter LPRINT shift 
@ to reset the counters and top­
of-form and to get the page out 
of t he printer. This keeps the 
printer's counters and the soft­
ware counters in sync. 

If your printer does not accept 
a form feed, OCH, use the op­
tional form feed routine shown 
in Program Listing 3. Those us­
1n g Level II must protect 
memory on power up, then load 
the object program using the 
System call. After the program 
has loaded, enter a slash to ex­
ecute the Init ialization that llnks 
the pre-driver to Basic. 

Readers using disk should 
put this In the automatic boot 
file on disk. This will cause the 
line feed on the carriage return 
patch to be booted every time 
the DOS Is booted. You may now 
use all DOS and Basic com­
mands that send output to the 
printer. 

Page Headen for EDTASM 

Program Listing 2 is a modifi· 
cation of Apparat's NEWDOS 
Plus EDTASM. The program 
provides: a line feed on carriage 
return; a way of resetting the 
counts and giving a form feed; a 

Program contmuea 

18129 
11131 
Hill 
11132 
IH33 
11134 
11135 
11136 
11137 
11138 
11839 
111141 
18841 
118842 
1111114 3 
81844 
8"1145 
891146 
118114 7 
88848 
991149 
llHS8 
1188Sl 
11852 
IHS3 
111854 
HISS 
11156 
HIS7 
11158 
881S9 
18161 
81161 

Hii i TOTAL ERRORS 

Hlle 
filfill 2fil 
0fill3fil 
89148 
filfillSfil 
filfill6fil 
filfill 7fil 
filfill80 
ilfill90 
filfil2filll 
filfil 2111 
filfil22fil 
filfil23fil 
filfil24fil 
filfil2Sfil 
filfil268 
fillJ27fil 
filfil28fil 
182911 
fil8318 
filfil3lfil 
filfil32fil 

filfilllfil ODES filfil33fil 
filfilfil2 CD9FfilS filfil341 

H3Sll 
filfil 369 

filfilfil S DD3 4fil 5 filfil37fil 
filfilfilB DDEl filll38fil 

01l39fil 
filfilfil5 0fil4filfil 
filfil0filfil TOTAL ERRORS 

I 	 THIS SECTION IS A PRE-DRIVER THAT ALLOWS A 
I 	 LINE-FEED UPON DETECTION OP A CARRIAGE RETURN . IT 
I 	 ALSO WILL GENERATE A FORM-PEED AFTER THE DETECTION OP 

THE 54TH CARRIAGE RETURN. A SPECIAL CHARACTER OP A 
SHIFT ', USING TllE LPRIN'? " <SHIFT> @9 COIOtAND PROfl 
BASIC WILL RE-SET ALL COUlrt'ERS AND GIVE A TOP-OP-FORM . 

START EOU $ 
LD A,C 
CP 6811 
JR Z,FRMFED 
CP BDll 
JP NZ,858011 

LE' 	 CALL 85DlR 
JP NZ ,LF 
LD A,8AH 
LO (37E8H) ,A 
LO A, (IX+l4) 
CP 530 
JP NZ,EXIT 

CR 	 CALL BSDlH 
JR NZ,CR 
LO A, 8DH 
LO (37EBH) ,A 

FRMFED 	 CALL 8SD1H 
JR NZ,FRMPED 
LD A,ICH 
LD (37E811) ,A 
LD {IX+ll4) ,81 
RET 

EXIT 	 JP 858DH 
END IllIT 

:GET CHAR TO BE PRINTED 

1IS IT A SHIFT ' ? 

; OUTPUT <FP> 

;IS IT <CR> ? 

;NO GOTO PRINTER DRVR 

; PRINTER STATUS CllECK 


;SET OUTPUT CHAR • <LF> 

;OUTPUT CHAR 

1GET LINE COUNTER 

; 54 LINES YET ? 

1 NO . OUTPUT <CR> 

; GET PRINTER STATUS 


:OUTPUT CHAR • <CR> 

;OUTPUT LAST <CR> 

:PRINTER STATUS ? 


;SET OUTPUT CHAR • <PP> 

;OUTPUT CHAR 

;RESET LI NE COUNTER 


; OUTPUT 	 <CR> 


PEIF 
PE8F 
PE18 
PE12 
PE14 
PE16 
PE19 
PElC 
PElF 
PE21 
P£24 
FE27 
FE29 

79 
FE61 
2822 
FEBO 
C28DBS 
CDDll!S 
C219FE 
3EIA 
32E837 
DD7E84 
FE35 
C245PE 

FE2C CDD185 
FE2P 28PB 
FE31 3£80 
FE33 32£837 
FE36 CDDllS 
PE39 21PB 
FE3B 3EIC 
FE3D 32£837 
FE41 00361411 
PEU C9 

PE4S C38Dl5 
PEii 

filfilHHl ;********************* *************** ******* ************* 
: • 	 • 
: • OPTIONAL 'FORM FEED' ROUTINE • 
I* 	 • 
, •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

1$$$$ $$$$$$$$$$ $$$$$$$$$$$ $$$$$$ $$$$$$$$$$$$$$$$$ $$$$$$ $$ 
; $ $ 
' $ NOTES: 
: $ 1) THIS CAN REPLAC E THE SECTION OF THE s 
I$ 
: $ 

FORM FEED ROUTINE THAT OUTPUTS THE 9CH. 
2) THE REFERENCE COUNTER ( IX+8 3) I S 67 

s 
$ 

: $ 
; $ 

LINES / PAGE. THI S CAN BE CHANGED BY 
POKING THE VALUE DESIRED, OR BY ADDI NG : 

s 
s 

;$
; s 

LD 
LD 

llL,4128H 
(!IL) ,XX 

s 
s 

; $ WHERE XX = THE t OF LINES/PACE DESIRED s 
:$ INTO THE INITIALIZATION ROU TINE $ 
: S s 
:$$$$$$$$ $$$$ $$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$ 

PUSH I X 
CALL filS9FH 	 ; FINE t LINES LEFT ON 

; PAGE , AND OUTPUT AS 
; <LF >' S . 

INC ( IX+ fil5) : INC PACE COUNTER 
POP IX : INC PACE COUNTER 

END ••• DELETE THI S LIN E ••• 

Program Listing 2 

11111 ; • ••••········ ···········································11111 

11121 ;* A S K P T C H / TX T * 

19131 

19141 ; * PRINTER PATCH FOR <LF > AFTER <CR> 

11151 1* AND <FF> * 

11161 1* FOR NEWDOS ' S DISK BASED EDTASK * 

11171 , . • 

11181 1* BY JOHN BLAIR ' TOM THOMPSON * 

11191 , •••• •••••••••••••••••••••••••••••••••••••••••••••••••••• 
11211 
88218 1***** ******** DEFINATION OF LADLES ******************* 

Program continues 
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method to t itle and number a 
page; and inserts the date in the 
f)eader. 

This program will be added to 
the end of EDTASM. All refer­

ences to the beginning of the 
text buffer must be changed to 
the new beginn ing of the buffer, 
the funct ion of lines 350- 600. 

Generating a line feed after a 
carriage return is easiest. Since 
NEWDOS makes use of a ROM 
call to access the printer driver, 
we need only change the ad­
dress of the printer driver by 
modifying the printer Device 
Contro l Block (DCB). This Is 
done in the Initialization sec­
tion. The printer driver's address 
is altered and program control ls 
diverted to the pre-driver, lines 
610-1840. This section of the 
program checks the character 
to be printed to determine if It is 
a carriage return. If not, control 
Is given back to ROM's printer 
driver located at 058DH. If the 
character to be printed is a car­
riage return, the pre-driver out­
puts the character : lines 
850-910 output the carriage 
return directly to the printer. 
Lines 930-1040 output the line 
feed, Increment the line counter 
and check to see If 54 lines have 
been printed. If not, the charac­
ter to be printed (carriage return 
OOH) is restored, and the pre­
driver returns control to ED­
TASM. When 54 lines have been 
printed, the pre-driver executes 
lines 1060- 1150 to generate a 
form feed. 

There are two methods of 
generating a form feed. The first 
has the printer accept the ASCII 
form feed command, a OCH. The 
pre-driver outputs a OCH directly 
to the printer, then resets the 
line counter, increments the 
page counter and calls the 
routine to print the page head­
ers. The second method is to 
call the form feed routine from 
ROM, which outputs line feeds 
by replacing lines 1090-1150 
with the alternate form feed 
routine (Program Listing 3). 

Printing the page header in­
formation i s more complex 

(l ines 1380-1840). First . the 
header message is printed by 
the OUTSTR subroutine, then 

the page number is printed. The 
OUTSTR routine requires that 

the HL register contain the ad­
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11 221 
11231 
11241 
1125 1 
11261 
11271 
U281 
11291 
11311 
11311 
11321 
1133 9 
11341 
11351 
11361 
11371 
11381 
11391 
11418 
11418 
11421 
11431 
11441 
11451 
11461 
H471 
18481 
11491 
11511 
11511 
11521 
H 531 
11 541 
11551 
11 561 
11571 
1158' 
11598 
11618 
11611 
11621 
11631 
11641 
11651 
11661 
11678 
11681 
11691 
11711 
11711 
91721 
11731 
11741 
1175 1 
11761 
11771 
11781 
11791 
11811 
11811 
11821 
11831 
11841 
11851 
11861 

OPPSET 
APPMSG 
ASMST 
LINCNT 
MSGl 
PAGCNT 
PRINT 
PRTR 
STATUS 
VIDEO 
WARM ST 

EOU 
EOU 
EQU 
EQU 
EOU 
EOU 
EOU 
EQU 
EOU 
EQU 
EOU 

2BllH 
9PBIH-0Pf' SET 
5511H+oPPSET 
48 29 H 
APPllSG+ l 
482AH 
158DH 
37E 8H 
15DlH 
U33H 
580AH 

1START OP APPARAT SIGN ON 
1START OP RE LOC . AS M2 
;LINE/ PACE COUNTER 

1 PAGE t COU NTER 
;ROM PRINTER DRIVER 
; PRINTER ADDRES S 
; ROM PRINTER STATUS CK. 
1ROM VIDEO OI S PLY 
; RE ENTRY TO ASM2 

;•• REPLACE START OF BUFFER IN EOTASM WJTll NEW BEG 

TllIS SECTION REPLACES ALL EOTASM REFERENCES TO 
I THE BEGI NNING OP TEXT BUPPER WITll T!IE BEGINNING OP THE 

NEW BECl NNINC OP TEXT BUFFER. 

ORG 	 8118H 

LO HL,OONE-OPf'SET 

ORC 838AH 

LO HL,OONE- OPf'SET 

ORG 8411H 

LO DE , OONE- OPPSET 

ORG 8717H 

LO DE, DONE-OFFSET 

ORG 870BH 

LO HL,OONE- OPFSET 

ORG 8851H 

LO HL,OONE-OPPSET 

ORG 8A39H 

LO HL,OONE-OPPSET 

ORG 8A81H 

LD HL ,DONE-OPf'SET 

ORG 8F27H 

LO HL, OONE- Ol'f'SET 


r****** ********* * PRINTER PRE-DRI VER •**************** 

THE PRE-DRI VER IS CALLEO I NSTEAD Of' THE ROii 
PRINTER DRI VER. IT CHECKS POR A <CR>, ANO THEN OUTP UTS 
A <LP >. JP CHARACTER TO BE PRINTED IS NOT A <CR> THEN 
THE ROii PRINTER DRIVER IS USED. 

ORG 	 llA I )AH ;OVERLAY TO RELOC . AS M2 

THIS ADDI TION TO EDTASM IS TAI L ENDED TO THE 
PROGRAM . HOWEVER, EDTASM HAS BEEN BLOCKED MOVED TO 
START AT 81111H WITll LllOPPSET. EX ECUTI ON Of EOTASM 
WI LL BLOCK MOVE I T DOWN TO J ST NORllAT ORIGION 01' 5511H. 

; >>>>>>>>> > OUTPUT ALL CHAR EXCEPT <CR> (((((((((( 

START 	 EQU S-OPf'SET 
LD A, C ; GET CHAR TO BE PRINTED 
EXX 
CALL VI DEO 
EXX 
CP I DH ; JS IT A <CR> 
JP NZ, PRINT 1JP TO ROii PRINTER DRIVER 

1>> >>>>>>>> OUTPUT <CR> (((((((((( 

11871 OUTPUT 
11881 
11891 
11911 
11911 
11921 
11931 1>>>>>> 
11941 
11951 LP 
11961 
11971 
11981 
11991 
11111 
11111 
11121 
111 31 
11141 
111151 

EOU 
CALL 

JP 

LD 

LO 


OUTPUT 

EOU 

CALL 

JP 

LD 

LO 

LO 
I NC 

LD 

CP 


· JP 

$-OPPSET 
STATUS 
NZ,OUTPUT 
A, C 
( PRTR) ,A 

<LP > ANO 

$-OF I'SET 
STATUS 
NZ,LP 
A,IAH 
(PRTR) ,A 
HL,LINCHT 
(HL) 
A, (HL ) 
540 
NZ ,EXI T 

; CHECK THE PRINTER STATUS 

1 I S IT READ Y? 

; RESTORE <CR> 

;OUTPUT <ID> TO PRINTER 


CHECK LINE COU NTER <<<<< < 

;JS PRINTER READY 

;SET OUTPUT CHAR • <LP> 
10UTPUT I T TO PRI NTER 
1POINT TO LINE/ PAC! CNTR. 
1JNC LINE/ PAGE CHTR 
1CET NEW VALUE OP CNTR 
;HAVE 5 4 LINES PRINTED 7 

11161 
11171 
11181 
11191 
11111 
11111 
11121 
11131 
11141 

1> >>>>> >>>> 

p p EQU 
CALL 
JP 
LD 
LD 
LD 
I NC 

OUTPUT 

$-OPP SET 
STATUS 
NJ ,Pf' 
A,ICH 
(PRTR) , A 
( HL ) , UH 
HL 

<PP > (((((((((( 

1CHECK PRI NTER STATU S 

1SET OUTPUT CHAR • <PP > 
1PRI MT IT 
;RESET LINE/ PACE CHTR 
I POINT TO PAG! CNTR 

Program contmurs 

2Bll 
7481 
8111 
41 29 
7481 
412A 
11 580 
37E8 
1501 
1133 
58DA 

8118 

8118 
838A 
838A 
841' 
84H 
8717 
87'7 
87DB 

21B876 

21B876 

llB876 

llB876 

87DB 21B876 
8851 
8851 218876 
8A39 
8A39 21B876 
8A81 
8A81 21B876 
8f' 27 
8F27 21B876 

Al3A 

763 A 
Al3A 79 
Al3B 09 
Al3C C03311 
Al3F 09 
"141 P'EIO 
Al4 2 C2801 5 

7645 
Al45 CDD115 
Al48 C2 4576 
Al4B 79 
Al4C 328837 

764P' 
Al4P' CDD11 5 
"1 52 C24P'76 
Al 55 l!IA 
Al 57 32E837 
AlSA 212941 
Al5D 34 
AlS! 7r: 
AlSP' P'E36 
Al61 C28l76 

7664 
Al64 CDDll! 
Al67 C26 476 
Al6A l !IC 
Al 6C 32!837 
Al6F 3611 
Al 71 23 



moaEm·ao 
THE TRS-ao· DATA COMMUNICATIONS SYSTEM FOR THE EIGHTIES 

•Direct connects to your 

home telephone jack 

•Installs in a minute 

•Program swapping mode 

plus terminal mode 

•All software included 

•No RS232C interface is 

required 

• Lowest price ever 

The MODEM-80 and your TRS-80 Model I Level 2 
disk or tape system make the perfect combinat ion 
to maximize your data communications capabi li ­
ties. 

This direct connect, auto dialing/answering 
modem will transmit programs and data between 
MODEM-80 equipped TRS-80 systems. In addition, it 
will transform your computer into a full-function in· 
telligent terminal. And, no RS-232C interface is re­
quired, so tape-based systems do not need an ex ­
pansion interface. The result is the lowest priced 
data communicat ions system of its type available 
anywhere. 

Program-swapping with your friends is a snap 
with the MODEM-80. Both machine-language and 
BASIC programs can be easily exchanged over the 
telephone line. And, accessing your favorite com· 
puter club bullet in board or any other Bell 103-type 
compatible t ime-sharing facility is no problem 
ei ther. 

The TRS-80 to TRS-80 software, included with the 
MODEM-80, extends your system's BASIC language 
with 8 new communications-related functions. 
These can be easily incorporated into your own 
BASIC programs allowing, for example. " computer 
vs. computer" competitions. BASIC programs are 
also provided which support disk, tape and memory 
transfer of programs and data, including automatic 
line error detection and re-transmission. This ap­
proach combines function with flexibil ity, reliability 
and ease-of-use. 

When operating in the intelligent terminal mode, 
you have over 35 functions from which to choose. 
These include 8 user-definable function keys, baud 
rate selection from 25 to 300, forward and backward 
buffer scrolling, parity control, full and half-duplex 
operation, disk and tape file load and save, auto­
matic dialing, parallel printer support ... the list 
goes on and on. 

You can install a MODEM-80 on your system In 
one minute. The ribbon connector plugs into the 
back of your keyboard or expansion interface. 
Power is provided by your computer's power module 
so no additional 110 V outlets are needed. An exten­
sion cable with standard miniature phone plugs is 
included for direct connection to the telephone line 
and there is even a spare jack to plug in a phone, if 
desired. Since the TRS-80 bus is extended through 
the MODEM-80, you can leave the unit permanently 
connected and still plug in other devices as you ex· 
pand your system. 

The MODEM-BO complete with all software and User 
Guides is only U.S. $219.00* • plus U.S. $5.00 for 
shipping, handling and insurance. We accept 
money orders , VISA and MasterCard. The 
MODEM-80 hardware has a 90 day manufacturer's 
warranty. 

INTRODUCING TOMORROW'S 

PRODUCTS-TODAY! 


··subjttt to Canadian rate 

of f'Xchan~ at time of pu rd'ILW! 

· TRS-80 is 1 

I ra<Wrnark ol 

TO ORDER CALL 416·923·7961 ANYTIME T and) Corp. 

AND ASK FOR ICROM'S ORDER DESK 

• 
111\Ml.I\ee OR WRITE VISA

\\~-\J ICROM ENTERPRISES LTD . ...-40 

\' 1240 BAY ST.-SUITE 505 
TORONTO, CANADA MSR 2A7 
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N0.4> ~~i 
-~e ""'~~~~ ~':s~~ lfYou'pe Written 
~\J" Sta,.~f-the-Art SoftU1are­

We'd Lflce to Publblt It! 

We're looldq for 8T8TltM eoftware: 

DISK OPERATING SYSTEMS 
MONITORS 
PROGRAMMER AJDSIUTILITIES 
LANGUAGES 
DATA BASE SYSTEMS 
Then, alt IMack and collect your 
royalty cbecka. Write for our free 
Proerammer'• Kit today! 

1Pf8TANT 80FTWARlt, IPfC . ..- 2 

SabmlHloaa Dept. 
Peterboroaib. NH 03458 

ENCYCLOPEDIA 
FOR THE TRS-80* 

Wayne Green Books needs 
your articles in the areas of: 
Business, Education, Games, 
Graphics, Hardware, Home 
Applications, Interface, Lan­
guage, Tutorial, Utlllty, and 
special interest areas such 
as the Model Ill and the color 
computer. The Encyclopedia 
is a living network of informa­
tion for the TRS-80 user- be 
a part of It! Send manuscripts 
to: 

Attn: Encyclopedia Editor 
W•yne Green Books 

Peterborough, NH 03458 

A casoette or dlel< muet eccompany any artic les 
with p<ogram ll1tlnge. 
· rRS-80 is a .,_..,.,,., ot Tandy Corpo<etion. 

Pro91am contmued 

Al72 H 
Al7J CD8F76 
Al 76 IEID 
Al78 CD3A76 
Al7B CD3A76 
Al7E CD3A76 
7681 
Al81 79 
Al82 C9 

76 83 
Al83 212A41 
Al86 3611 
Al88 2B 
Al89 CD6'76 
Al8C C3DA58 

76Br 
AlBF 2181H 
Al92 CDAA76 

Al95 3A2A41 
Al98 6r 
Al99 2611 
Al9B 2221'1 
Al9E 3812 
AlAl 32AP41 
AlAJ CDBDIF 
Al A6 CDAA76 

AlA9 C9 

76AA 
AlAA 4£ 
AlAB 79 
AlAC Fiii 
AlA!! CB 
AlAF !5 
AlBI CDBDl5 
AlBJ El 
AlB4 23 
AlB5 C3AA76 

AlBB II 

AlB9 Fl 
AlBA 211181 
AlBD 111155 
AlCI 11B821 
AlCJ EDBI 

AlCS 211BA2 

11151 
11161 
11171 
11181 
11191 
11211 
11211 
11221 
11231 
11241 
11251 
11261 
11271 
11281 
11291 
11311 
11311 
11321 
11331 
11341 
11351 
11361 
11371 
11381 
11391 
11411 
11411 
11421 
11431 
11441 
11451 
11461 
11471 
11481 
11491 
11511 
11511 
11521 
11531 
11541 
11551 
11561 
11571 
11581 
11591 
11611 
11611 
11621 
11631 
11641 
11651 
11661 
11671 
11681 
11691 
11711 
11711 
11721 
11731 
11741 
11751 
11761 
11771 
11781 
11791 
11811 
11811 
11821 
11831 
11841 
11851 
11861 
11871 
11881 
11891 
11911 
11911 
11921 
11931 
11941 
11951 
11961 
11971 
11981 
11991 
12111 
12111 
12121 
12131 
12141 
121511 
12161 
12171 

INC (BL ) 
CALL PTPAGE 
LD C,IDH 
CALL START 
CALL START 
CALL START 

EXIT 	 !OU $-OFFSET 
LD A,C 
R!T 

J****** COMMAND <SBIPT> • 

1 	 THIS ROUTINE USES A 

1INC PAGE I 
1PRINT PAGE HEADER 
:SET OUTPUT CHAR • <CR> 
rOOTPUT J <CR>'S TO 
JS!PERATE HEADER PROM 
JTEXT 

1RESTORE CHAR 

FOR EJECT ROUTINE ******* 

" <SBIPT> '• TO REPLACE TUE B 
1 COMMAND. Tl!! " <SBIPT> •• COMMAND WILL GIVE A PORM FEED 
1 AMO RESET THE LINl!/ PAGE AND PAGE t COUNTERS 

EJECT 	 EOU $-OFFSET 
LD HL ,PAGCNT 1POINT TO LINE/ PAGE CNTR 
LD (BL) ,HH J " <SHIFT> @• SENT SO 
DEC BL RESET PAGE COUNTER 
CALL 	 FP ' 
JP WARMST JEXIT TO WARM RESTART 

1******** PRINT PAGE HEADER ROUTINE •••••••••• 

J THIS ROUTINE WILL PRINT TBE PAGE I INPO 
1 ON THE PAGE. 

PTPAGE 	 EOU $-OFFSET 
LD HL,MSGl 1PT TO BBG OP PAGE HEADER 
CALL OOTSTR JOUTPUT MESSAGE 

1>>>>>> HEX TO ASCII CONVERSION FOR PAGE t <<<<<<<< 

1 THIS SECTION M>Jl:ES USE OF THE HEX TO ASCII 
1 CONVERSION IN ROM. THE 16 BIT HEX VALUE TO BE CONVERTED 
1 MUST BE STORED AT 41218. AFTER THE CONVERSION THE "BL" 
J REGISTER CONTAINS THE ADDRESS 
J DIGIT OF TB! NUMBER. 

LD A, ( PAGCNT) 
LD L,A 
LD H,118 
LD (41218) ,BL 
LD A,2 
LD (41APH ) ,A 
CALL IFBDH 
CALL OUTSTR 

RET 

,........ OUTSTR •••••••• 


OP THE MOST SIGINIFICANT 

7G!T HEX PAGE I 

JSTORE PAGE COUNT INTO 
J CELL TO BE CONVERTED 
1LOAD I TYPE FLG FOR INT , 
I TO HEX INPUT 
J CONVERT, RESULTS 'BL ' 
1HL PR TO STRING. OUTPUT 
1 PAGE I. 

I THIS SECTION OUTPUTS A STRING FROM MEMORY TO THE 
1 PRINTER. THE "BL" REGISTER MUST POINT TO THE FIRST 
1 CHARACTER TO BE PRINTED. A llH MUST BE TH! LAST 
J CHARACTER. 

OUTSTR EOU $-OFFSET 
LD C, (BL) 
LD A,C 
CP He 
RET z 
PUSH BL 
CALL PRINT 
POP BL 
INC BL 
JP OUTSTR 

DONE 	 DEPB 888 

JGET CHAR TO BE PRINTED 
1SET UP TO BE PRINTED 
JENO OF STRING 1 
I IF YES, RETURN 

10UTPUT 	 CHAR. 

1PT TO NEXT CHAR 

1THIS IS THE END OF THE 
1PRINTER PRE-DRIVER , 

,••...................•.•••.........................••... 

1* BLOCJt MOVE AND I NITIALllATION 	 * ,..........•............................................. 

I THIS SECTION IS WHERE THE ACTUAL EXECUTION 
1 BEGINS. THIS SECTION WILL BLOCs: MOVE THE EDTASM WITH 
J TUE PRlln'!R PRE-DRIV!:R DOWN 
I LOCATION or 55118. 

1>>>>>>>>>> RELOCATE EDTASM 

ENTRY 	 DI 
LD 	 HL,81118 
LD 	 DE,55HH 
LD 	 BC, DONE-ASKST 
LDIR 

r >>>>>>>>> GET DATE ' INSERT 

LD BL,DATE 

TO ITS ACTUAL EXECUTABLE 

<<<<<<<<<< 

1BEG. OP RELOC. EDTASM 
JMOVE EDTA.SM TO 
JI OP BYTES TO BE MOVED 
JMOVE IT 11 

IN HEADER MSG <<<<< <<<<< 

1POI NT TO SPACE AFTER 
I 0 DAT!1" IN llSG2 

Program con/mutts 
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MODEL Ill FOR $175.00 


Y•s, doubts dsnsity is._,., Two 40 track drives give you 368K of storage. And if thats not enough. four 80 
track drives will give you 1.4 megabytes of on line storage. All this with the added speed of double densitv 
operation. not to mention 80% more storage per diskette. 

No loss of your softwar• library or conv•rsion of your singi. d•nsity disk•tt•s is n.c•ssary. DOSPLUS 3.3D 
reacts to the diskette. It will reod single or double density with equal ease. It is not JUST a double densitv 
operating system, it is a double AND single density system. It is the first of it's kind. No one can offer you what 
we canl To change a disk to double density you need only format a double density disk. and then ONE 
command (TRANSFER). will bring over all your files. Very simple to use. but not necessary. because DOSPLUS 
will read them as they are now. Just insert single densitv diskettes and run (with our operating system). The 
machine will know what you ore doing without having to be told ANYTHING! 

If you wont your computer to chain functions, then you need DOSPLUS 3.30 (for example. from powerup you 
could have your machine call another computer, scan a data base for appointments. recording any thatappear 
on your printer; and then load in our new BASIC. setting files and mem/ size. and start your program so your 
secretory con go right to work) . With our BUILD, DO and AUTO. all of the preceding would be child's ploy. By the 
way, you could have also set the time and date. looked at the directory of all your drives as well as checked 
the free space mop (which tells you not only how much space you have on a diskette. but also where it is and 
what it is used for) DOSPLUS is a truly intellegent. easy to use operating sy~tem that gives you all your 
computer is capoble of delivering. 

You probably guessed that for S175.00 what we are doing is turning your Model I into a Model Ill. It's so 
easy onyon. can do it in 10 minut•sl Why spend S2.500.00 for a Model Ill when you can get the some 
computing power. with our kit, and NO SOFTWARE CONVERSION. for only S175.00. Don' t throw away your 
Model I. let us expand itl Move up to the world of double densitv. 

You will reap the benefits of our srror-fr•• softwar•. No mirades. just plain hard work and a lot of testing by 
experts and novices alike. Test us and judge yourself. We guarantee you will be 100% satisfied. If you are the 
first to find a legitimate "BUG" in our software you will be reworded with a brand new S100 dollar bill . 

Your systsms disk will com• comf>f-t• with an all new single/double densitv disk editor called DISKZAP. and 
a BASIC program compressor called CRUNCH. Also included is PURGE. a utility to make the moss removal of 
unwonted files from a diskette easy. and AESTOAE. a program that makes recovering a dead file as easy as 
bJping In a command line. TRANSFER is just as i t sounds, a program that moves all files (except systems) from 
one diskette to another. Single density to double or vice versa. CLEARALE is used to zero data files on a 
diskette for a "clean slate" . DISKDUMP is a new machine language sector display/ modifv program that works 
with filespecs instead of tracks and sectors. Used in conjunction with DISKZAP. you will have more disk editing 
power than ever before. with less frustration than was ever thought possible. 

You will now be able to use all your DOS commands from our n.w BASIC with the CMD feature. And how 
about variable length records that really work. first time. EVERY time! This.will allow you to use the ISAM 
programming technique for vastly improved handling of large data bases and lightning speed unheard of in 
BASIC. (ISAM stands for Indexed Sequential Access Method) . 

You can create programs that will run on MOD Ill DOSPLUS. yes. 100% compotabil ibJ. 
If inftat.O computing pow•r without an inftated price tog is what you'r• oft•r, contoct us ot th• oddr•ss 

bslow. 

filJlalf(i) IJ ,'1'$ T6/H$ 
$f8RFf:l:ltB/F"·1M ~ ..- 38• 
Specializing 1n the Tandy Line 

5846 Funston Street 
(305) 983-3390 Hollywood, FL 33023 

CALL TOLL FREE FOR FAST SERVICE 
(800) 824-7888, OPERATOR 193 
FOR VISA/ MASTERCHARGE/C.0 .0 . ORDERS 
Cahlom1a dial (800) 852-7177. ()pe<ator 193 
AlaSka and Hawao dial (800) 824· 79 19 ()pera10< 193 
TOLL FREE LINES Will ACCEPT ORDERS ONlY! 
For App1tca1100s and T ecnmcal 1nformall()(l call 
(305) 983·3390 or d rop us a car<l 

Dealers inquiries ITTv1te<J 
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Program continues 

AlC8 CD71144 	 8211811 CALL 44711H ;CONVERT DATE ' STORE IN 
828911 MSG2 
8211111 
821111 ;>>>>>> MOVE HEADER MSG OVER APPARATE SIGN ON MSG <<<<< 
82121 

AlCB 2181174 821311 LD HL,APPMSG ;POINT TO APPARAT SIGN ON 
AlCE 3EA8 112148 LO A,8AllH ;SET l ST CHAR IN SIGN ON 
AlDll 77 1121511 LO (HL) ,A ; MSG TO MST TERMINATOR 
AlDl 23 1121611 INC HL ;POINT TO NEXT CELL 
AlD2 11HA2 112178 LD DE,MSG2 
AlDS EB 112188 EX DE, HL 
AlD6 111511119 821911 LD BC,811D ;BYTE COU NTER 
AlD9 EDB8 822811 LDIR : MOVE MSG2 OVER APP. MSG 

112211 
82228 ;>>>>>> REPLACE " B " WI TH " <SH IFT> @ " <<<<<< << 
1122311 

AlDB 212F5B 82248 LD HL,862FH-OFFSET ;ASH'S " B " COMMAND 
AlDE 3E611 112258 LO A,68H ;" <SH IFT> @" 
AlEll 77 112268 LO (HL) ,A " B " - -> " <SHIFT> @ " 
AlEl 23 82278 INC HL ;PT LSB OF ROUTINE ADD 
AlE2 118376 82288 LD DE,EJECT ;LSB OF " <SHIFT> @• ADD 
AlES 73 12298 LD (HL) ,E ; CHANGE LSB OF CMD ADD 
AlE6 23 123111 INC HL ;PT TO MSB 
AlE7 72 12311 LO (H L) ,D ;CHANGE MSB 

112321 
123311 : >>>> >>> LINK PRE-DRIVER TO ROM PRINTER DRIVER <<<<<<<< 
82348 

AlE8 213A76 	 823511 LO HL,763AH ; 0 HL" • ADD OF PRE-DRIVER 
AlEB 222648 	 123611 LO (41126H) ,HL ;PATCH IN PRINTER DCB 

82378 ;$$$$$$$$ $$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$ 
12381 
82398 ;$ NOTE : THIS SETS HEATH H-14 TO 96 CHAR/ LI NE 
82419 ;$DELETE OR CHANGE TO FIT YOUR PRIWrER. $ 
124111 

AlEE 8El6 82428 LD C,16H : OUTPUT CHAR • <ESC> 

Alfi CD4576 82438 CALL OUTPUT ;OUTPUT IT 

AlF3 IE75 82448 LD C,75H : OUTPUT CHAR • <LC U> 

AlFS CD4576 112458 CALL OUTPUT 

AlF8 llE18 12468 LD C, 18H ; OUTPUT CHAR • <CTL X> 

AlFA CD4576 82478 CALL OUTPUT 


82488 
124911 ;$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$ 
112511 

AlFD C3U6F 	 112518 JP 6FllllH ;START EXECUTION OF ASM2 
112528 
82531 :>>>>>>>>>> HEADER MESSAGE <<<<<<<<< 
12548 

A2H 21 825511 MSG2 DEFM DATE: ' 

A21B 21 12552 DATE DEFM ' ;DATE INSERTED HERE 

A213 21 82554 DEFM NEWDOS PLUS' 

A223 21 12568 DEFM Z-811 ASSEMBLER' 

A238 21 12578 DEFM ***** PAGE 
 I 

A24B II 82588 DEFB 08H 

Al89 ,2598 END ENTRY 

llHH TOTAL ERRORS 


dress of the first character to be 
printed, and that the last charac­
ter be a OOH. OUTSTR gets the 
character pointed to by the HL 
register and compares it to OOH. 
If it is not a OOH, the ROM printer 
driver is called to output the 
character. When a OOH charac­
ter is encountered, a return from 
the subroutine is executed 
without printing that character. 

The page number is stored as 
a hexadecimal value at address 
402AH, which is an unused cell 
in the printer DCB. The ROM hex 
to ASCII conversion routine is 
used to convert the page num­
ber to a printable value. It is as­
sumed a program listing is less 
than 255 pages, so only one byte 
is needed for the counter. The 
HL register is loaded with the 
hex value to be converted which 
is then stored at 4121 H. The hex 
to ASCII routine converts the 
value stored at 4121 H and 
stores the results somewhere in 
memory. However, the HL regis· 
ter contains the address of the 
most significant digit converted. 
After the conversion, OUTSTR is 
again called to output the page 
number. 

Another feature included with 
the page headers is incorpora ­
t ion of the date. When the DOS 
is booted, enter the date into the 
system by using the Date com­
mand. Then when EDTASM is 
loaded, it will convert the date to 
ASCII and store it in the header 

11111 
88118 
11121 
1111311 
11141 
18151 
1181611 
811711 
11181 
111911 
11218 
1112111 
11221 
112311 
11241 
112511 
1111269 
111271 
111288 
11298 
118318 
H3lll 
11321 

8111 ODES 11331 
8112 CD9Fl5 11341 

11358 
18368 

81115 003485 11371 
8188 DDEl 11388 

11391 
8815 11488 
11111 TOTAL ERRORS 

Program Listing 3 

1******************************************************** 
1 * 	 • 
;* OPTIONAL 'FORM FEED' ROUTINE 
1* • 
1******************************************************** 

;$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$ 
1$ $ 
;$ NOTES: 
1$ 1) THIS CAN REPLACE THE SECTION OF THE $ 
1$ FORM FEED ROUTINE THAT OUTPUTS THE I CH. $ 
1$ 2) THE REFERENCE COUNTER (IX+ll3) I S 67 $ 
1$ LINES/ PAGE. THIS CAN BE CHANGED BY $ 
;$ POKING THE VALUE DESIRED, OR BY ADDING: $ 
1$ LD HL ,41128H $ 
1$ LO (HL) ,XX $ 
;$ WHERE XX •THE t OP LINES/PAGE DESIRED $ 
1$ INTO THE INITIALIZATION ROUTI NE $ 
1$ s 
1$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$ 

PUSH IX 
CALL 859PH 	 ;FINE t LINES LEFT ON 

;PAGE, AND OUTPUT AS 
1<LF> ' S. 

INC (IX+l 5) ;INC PAGE COUNTER 
POP IX ;INC PAGE COUNTER 

END ••• DELETE THI S LINE ••• 

message. This is done in the ini ­
tializat ion section. 

Finally, we need some way to 
reset the page counter and pos­
sibly produce a top-of-form. To 
accomplish this, the B com· 
mand (return to Basic) is re­
placed in the command lookup 
table by an @.Then the reset ad· 
dress of OOOOH is changed to the 
start of the form feed routine. 
Again, this is accomplished dur­
ing initialization. 

lnltlallzatlon 

The init ialization section has 
many functions. One important 
one is its ability to move ED· 
T ASM down to 5500H where Ap­
parat intended it to run. This is 
accomplished by lines 1960­
2020 . Ne xt , the date is 

calculated and stored in the 
page header message area of 
memory by lines 2060 and 2080. 
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Replacing Apparat ' s sign-on 
message is handled by lines 
2110-2200. Apparat uses AOH 
as their end of string terminator, 
so the HL register Is loaded with 
the starting address of their 
message. The accumulator is 
loaded with AOH and then 
stored at the address pointed to 
by the HL register. This pointer 
is then bumped, and the DE reg ­
ister is loaded with the starting 
address of the page header mes­
sage. HL and DE are exchanged, 
to conform to the requirements 
of the LOIA instruction, and BC 
is loaded with the number of 
bytes to be moved. The LOIA in· 
struction actually moves the 
message into the old sign-on ar· 
ea. Finally, the B command and 
its associated jump address are 
replaced with the @ sign and 
the formfeed routine's address, 
and the printer driver's address 
In the DCB is replaced. 

Labels 

Many labels in the program 
have an offset of 2BOOH 
because EDT ASM was moved 

from 5500 to 8000H to enable us 
to work on it, save EDTASM and 
the patches. If it were left at 
5500H, any return to DOS would 
have overlaid another program. 
The program must be moved up 
to BOOOH by using the LMOFF­
SET program in NEWDOS. It will 
attach a short routine to the end, 
like the one in lines 1810-1850, 
followed by the jump in line 
2210. The coding between lines 
1850 and 2210 is not required for 
the printer pre-driver and will 
then be written over by EDT ASM 
after It Is executed. 

Once the program has been 
written and saved to disk, you 
must merge the two programs. 
Use LMOFFSET to move ED­
T ASM to BOOOH, and resave it to 
disk. Then return to DOS. Use 
Load to put program into memo­
ry (do not execute either pro­
gram). Next load Tapedisk into 
memory, and save the programs 
from BOOOH to A260H, with the 
entry point at Entry or A 1B9H. I 
named the modified version of 
EDT ASM ASM2 to avoid confu­
sion as to which EDTASM is 
loaded.• 

Radio Shack Dealer#R491 

MODEL Ill 
LEVEL 111 BASIC 

26-1062 

$825.00 


WE ACCEPT CHECK, MONEY ORDER. OR PHONE ORDERS WITH VISA OR MASTER 
CHARGE, SHIPPING COSTS WILL BE AOOED TO CHARGE ORDERS DISK DRIVES. 
PRINTERS PERIPHERALS, ANO SOFTWARE-YOU NAME IT, WE'VE GOT IT. 
WRITE OR CALL FOR OUR COMPLETE PRICE LIST 

C & S ELECTRONICS. LTD. 32 EAST MAIN ST. MILAN. M ICH . 4 8 16 0 
... 145 13131 439·1508 13131 4 39· 1400 

C & S ELECTRONICS MART IS AN AUTHORIZED RADIO SHAC• DE ALER •491 

Do your own taxes like an expert 

with TAX/SAVER: 


TAX/SAVER!'" The tax help program 
for the layman and the professional. 

• 	 Privacy. 
• 	 Built-in tax aids. Answers questions like "Is my father my 

dependent?" and " Are my deduc tions reasonable?" 
• 	 T ax regulations programmed in by our team of accountants. 

T ype in your figures and yo u've done your own tax return. 
• 	 Output to video or lineprinter . (Overlays available.) 
• 	 Tax deductible. 
• 	 Optional text: help for novices · speed for professionals 
• 	 Manual: Tax information, lists of deductions, tax glossary. 
• 	TAX/SAVER'• I: completes long and short forms, itemized 

deduc tions, interest, dividends, income averaging and 
maximum tax, tax calculation (all filing statuses in one run). 

• 	TAX/SAVER'• D: all features of TAX/SAVER'• I pius 
business income and capital gains. 

• 	 Discount on yearly updates. 

Re"iews: ,.... 355 

"Well designed and easy to use" D. Lubor, C rea11ve Computing Magazine 1/ 81 

"TAX/SAVER'• may very well live up to its name" 
- M. Tannenbaum. CPA. 80 Microcomputmg Magazine 2/8 1 

·R~1>1e1ed 11adernark ol RadlO Sl-....:k 

Ti\X/FORECl\STER'" conver1s TAX/SAVER'" 
to a ta x pldnner. Lets you see how fiMnck1I densrons 
will offff t your ld><e, L ei s you revise t:.'\n .:slreddy 
comple1ed re lurn. 

Orders will be filled 111 ldte JJnuc'lry lo dllow 11 K lu ::t1on o f tlt"W 1--tx ldw~ 

TO ORDER: 

Call collec1 203-324-3009 o r 203-544-8777 o r mail 1h1s 
coupon 10· Mic rom<1tic Programming Co. 

P.O . Bo• 158, Georgetown. C r 06829 

Please enroll me m member s service dr"ld send . 
0 TAX/SAVER'" I (w $79 95 Manual included 
0 TAX 'SAVER'" II (w $119 95 Mdnud included 
0 TAXiFOHECASTER'" (w $29.95 
0 Manudl Only (el $19.95 
0 Ta x Fo rm Ove rlays (w $39.95 
0 Please send me more mlOrllldl 1Un 

Please check o ne. 
0 T RS ao· Model I. 32K w11 h 2 d1>k drives 
0 T RS so• Model Ill . 32K w11h 2 d1;k d nws 

Add S3 :><l fo1 Pv~IJgt' J1'lCI handlm~ Cl r t"~Kk.>nh odd 7 / '!to·"' ''~ 1,1x 

Name __ _ __ _ 

Address --- ___ 

C11y __ --- __ S1d1e _ 


0 C heck 0 Mas1er Chdrge 0 V1><1 


Card No. ------- -- ­

.-See List of Advertisers on page 386 	 80 Microcomputing, October 1981 • 333 



GAME 

An empire in search of lost greatness. 

Star Colony 


John Beringer 
2729 West Sahara #2 
Las Vegas, NV 89102 

The morning is bright and 
clear. A few clouds dot the 

sky at the higher altitudes. It is 
a perfect day for a launch. 

To commemorate this great 
occasion, the Corps band has 
been borrowed from the World 

Air Force. The band's music, 
harsh and t inny in your ears, 
blares across the allo-concrete. 
Your chiefs and aides stand 
stiffly erect, Impatient with all 
this pomp and circumstance. 

At last the music ends. There 
is the usual round of 
hand-shaking and well-wish­
ing. When the farewells are 
done, you and your men board 
the shuttle. The craft launches 

and swittly climbs to space 
where It mates with your enor­
mous starship, the first to be 

built in a long time since the 
Great War, Interstellar War I, 
the war against the D'nim (see 
Star Guard in an earlier issue). 

It is only reasonable that 
humanity should make the long 
crawl back into space, you 
reflect during docking proce­
dures. What is trag ic is that 
it took so long for the Earth to 
recover from the ravages of IWI. 
Triumphant, yet with all her col­
onies lost, Earth has had a hard 
time pulling herself up to her 
former level. Your ship (you 
have the privilege of naming it) 
is a gigantic vessel, built solely 
for exploration and recoloniza­
tion. You are to guide her in 
reopen ing the space lanes and 
reestablishing the footholds 
Earth once had. 

Object of the Game 

The object of this game is to 
colonize and explore as many 
star systems as the player can 
in the time alloted to him. (The 
time is randomly determined at 
the start of the game.) Upon de­
parture, you have 100 per cent 
operation power and a full 
stock of supplies, along with 
5000 prospective colonists in 
stasis. As power and supplies 
diminish, it will become neces· 
sary to replenish them. There 
are two methods of doing this. 
You can mine explored sys­
tems for radioactive fuel ele­

ments and raw materials for 
supplies, which takes away 
from mission time (with the 
poorer systems yielding less 
and requiring more mining time 
than the richer systems). A de­
cision may be made as to 
whether or not the player 
shou ld resupply completely. 
Also, fuel and supplies will be 
used up during the years that 
mining and refin ing are taking 
place. 

Another way to restock the 
ship is to revisit an es tablished 
colony. If the colony is doing 
well, the members will gladly 
give you the supplies you need. 
A word of warning-if you take 
too much from the colony, you 
could tax the colony severely 
and cause it to fai l. Obvious ly, 
the co lonies to revisit are those 
which have high-yield concen­
trat ions of raw materials. 

To establish a colony in a 
newly explored star system, the 
proper number of colonists 
(decided upon by the Captain) 
are brought out o f stasis and 
sent down to the most hospit­
able planet available. They are 
given supplies, and then left on 
their own. A return visit will 
show how the colony is faring. 
Any colony that has a popula­
tion of 500 or more members is 
considered thriving and able to 
aid in resupplying the ship. 
Some star systems are so poor 
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in materials that they should be 
bypassed and not even con· 
sldered for colonization. Set· 
ting down colonists on these 
systems will be useless since 
they have almost no chance to 
survive and grow. 

If you run out of time, the 
game ends. If you run out of 
fuel or supplies, your crew may 
toss you out the air lock, as 
there Is no rescue available 
from Earth. If you last to the 
end of your mission, your per· 
formance will be evaluated and 

your superiors on Earth will 
decide how to reward you (or 
punish you!). 

How To Pley 

There are four general com­
mands available to you: Map, 
Scan, Jump, and Status. Dif· 
ferent oplions are available 
within each command. 

Map displays all the star sys­
tems within the range of your 
starship. Any attempt to ex­
plore outside the designated 
area will result In the starship 

becoming lost or even des­
troyed In some cases. An op· 
tlon of this command is the 
History subcommand. If se­
lected, all explored stars wlll be 
shown as an E and alt colonized 
systems will be st.own as a C. 
The starship is shown as an up 
arrow (t). This display allows 
you to see which stars you have 
visited and colonized. 

A second option of the Map 
command Is called the 
Rangefinder. With this option, 
you can pinpoint a particular 

star on the map. By using the 
keyboard arrows, you move the 
rangeflnder, "+ ", onto a 
selected star. Then the spatial 
co-ordinates (x, y, and z) may be 
displayed, as well as the star's 
distance from your starship. 

Scan enables you to explore 
a star system, discovering such 
information as the number of 
planets In the system, the 
number of habitable (Terra­
type) planets, the grade of raw 
materials available and floral/ 
fauna! evolutionary levels rang-

Program Listing. Star Colony 

2 CLEAR2U 

~II DATA I , I ,I,481,-1,-1,-4,541,-4, I ,-8, 46 I ,-4,-1,16,532 ,-5,I ,-1
,465 ,-5 ,2 , S,337 , -6, 2, 1,334 

112 DATA -6,-1,-19 ,5 26 ,-1,-6 ,14 I 861, I ,-6 , 1,864,l ,-6 ,11 ,867 ,2,-5 ,
17 ,816,. ,-3,-11 ,,•• 
114 DATA 5,-3 ,11 ,687 ,6 ,-1 , 7 ,562 ,l , 1,-21 , 41, , 7 ,1,8, 437 ,9,2,15, 379 
,, ,.3 ,-2, 316 ,-3,5,-11 ,151 

116 DATA - 7 , 4,ll ,213,-9 , 1,1,389,3,-7 ,-181 937 , 5 ,-6,7 ,879,6,-7 -8, 

,,, , 7 ,-7 , -12,949 ,9,-4 ,-3 , 763 1 

118 DATA 7 ,-2,-7 ,629,7, 5 ,-3 ,.181,6, 7 ,-2, 51,-2,7 ,-2, 26 ,8 , 5,8,184 
lU DATA SOL, ALPHA CENTURI, INNBS STAR, AC 79, CC 658, LALANDE 
21185 , llOLP 359 , LUYTEN 68-28, 80 +61, BARllARD'S STAR, 80 +59, S 
ICllA DRACO.IS, EPSILOll IllDI , IRUECER 61, ROSS 248, BETA HYDRI, C 
ROOllBRIDCI!! 34, ETA CASSIOPEIA!!, LUYTl!!ll 726-8 
112 DllTA WYTEN 97-12, BO +51 , ROSS 128, DELTA PAVOlllS, 61 CYCllI 
•CD -39, CD -49, LUYTBll 78'-6, CD -36, TAU CETI , EPSILON ERIDAN 
I, SIRIUS, RHO ERIDANI 
tll DUIST(l2,5) : DillSTS (32,2) :Di llPL(32,3) 
915 SP$•" • 
UH REil 
llll CLS 
1121 INPUT"LAST lllJIE" 1NA$:IPNA$•'"TBENPRI NT'llEED A lllJIB,• ,coro11 
21ELSEIFLEN(NA$) >l5THENPRINT" l5 CHARACTERS OR LESS, PLEASE . " 1COT 
0 1121 
1131 PRillT1 IllPUT"YOUR SHIP'S lllJIB" 1S8$1 IPSHS•""THENPRI NT"llEED A 
NAJIE FOR YOUR SHIP.• iCOTOll31£LSEIPLEll(S8$)>l5TBENPRillT"l5 CHARA 
CTERS OR LltSS, PLEASE , • iCOTOlt31 
1141 PRINT 1PRINT"WELCOllE AllOARD THE ·,sas, •, CAPTAIN "1NAs1 ·1· 
1151 YE•RllD(25)+351PRINT:PRINT"YOU BAVE"1 YEARS1"YEARS BEFORE YOU 

llUST RETURN TO EARTH," : PRINT: PRINT"COOD LUCll " 
1171 RESTORE 1 FORA•lT0321 PORll•lT04 :REl\l>ST(A, Bl iNEXTB: ST(A,5) •I : 111 
XTA 
1175 FORA•lT032: REl\l>STS (A, l ) iS'f $(A, 2) •' . • illEXT 
1181 PW•lll aCL•5111 sSU•lll :CR• 41SC$••1 • 1a1S-•y•: LA$••y•, SR•I sX•I 
:Y•I aZ•l 1AD•481 :OV•2 a l"•l ,VI•l sED•l sSD•I zLO•I :CD•2)11: YR•I 110 $•• 
• :"4$••• 1Jlt5$··· 1M6$••• 1M7$··· sc9$•CBR$(28 ) 
1185 PRINT0PRESS ANY IEY TO BECIN. • 
1191 IPINKEYS•""COTOll91 
llH CLS 
1121 PRINTf961,CHR$(31) 11INPUT"llAP , JUllP, SCAll, OR STATUS" 1R$i tr 
R$••flAP• G0"r02111£LSEIFR$••JUMP• G01'03111 

ELSEIFR$•0 SCAN° GOT041HELSEIFR$•"STATUS" GOT05UIELSEGO 
TOll21 
2111 lFlL\•lTHENllA•l 1GOT021H 
2111 CLS: FORH•lT032 1PRi llTPS'f (11 , 4 ) , •. • 1 dlEXTRi PRINTPlll>, 0 ( 0 J i PRillT 
061,'llANT STAroS or VISITED STAR SYSTEllS? T/ N" pGOSUll9151 i trR•I 
COT02111 
2115 PRI NTl4l5, 0SOL 0 nPRINTf768,"( - SHIP0 pPR!NT'832 , 0E - EXPLO 
RED ONLY•11PRINTf896,•c - COLONIZED•; 
2121 PORN•lT032: IPSTS(N,2) •'. • NEXTELSEPRINTPS'ff N, 4) ,ST$\ll, 2 ) Ji ii 
EXT 
2125 PRl NTflll> , 0 ( 0 J 
2lH IPPEEl( l4338) •64COT021 11ELSEPRINT'961,CHR$(31) 11 PRillT'961, • 
WANT AANCEPINDER? Y/N" J :GOSUB9151: IPR•IGOT08111ELSEPRINT'961 , CBR 
$(31) i:PRINTf961, 0KEYBOARD ARROWS llOVE RANCEF!NDER +. IEY 1 FO 
R I NFORllATION." J 
2115 llA•l\I> 
2111 LA•llA:LS•PEEl ( NA+l5361) 1PRl11TfNA, 0+' J 
2121 IrPEIX ( 14338) •64THEll<lO'TOBlllELSEirPE!K ( 14338 ) •2COT026HELSE 
W•PEEI I l 4 411) : I PW•8GOT022118LSEIFW•l6GOT023H!!LSEil"W•32GOT02411E 
LSEil"W•6 4GOT025HELSECOT021 21 
2211 IFNA- 64<1PRl NTf961,CBR$(31 ): : COSUB91H : GOT02121 
2211 llA•NA-64 
2221 POKELA+l5361,LS:COT02lll 
2311 IPNA+64>959COSUB9111i COT02l21ELSENA•llA+64:GOT02221 
24U IPNA-1<IGOSUB9lll 1COT02121BLSENA•llA-l :GOT02221 
2511 JP NA+l >959GOSUB9111:GOT02l21ELSEllA•llA+l1GOT02221 
2611 FORN•lT032 t IPST(N, 4) •llAGOT02651ELS!llEXT 002611 GOSUB91ll : PRJ NTf768, 'llO STAR THIS LOCATION.' 1 : R5$•
1"7$••• :GOT02121 

0: R6$• " 

2651 GOSUB9111:115$•ST$(11,l) + • SYSTDl" :XX•ST(ll,l) :YY • ST(N,2) :U 
•ST(N, 3 J :GOSUB2653 1COT02671 

2653 IPSGN(X ) •SCll(XX) THENDX•X-XXELSEDX•A.BS (X) +ABS(XX) 

2654 IPSCN ( Y) •SGN(YY)TllEllDY•T-YYELSEDY•ABS(T) +ABS (YY) 

2655 IPSGN( I ) •SCll(U)TBEICDl•l-IZELSEDZ•AllS( ! ) +ABS(U) 

2661 DI•SOR(DX(2+DY(2+Dl(2) 1JUITURll 

2671 llU•"X, Y, I t • + STRS(ST (ll ,l )) + •, ' + STR$ (ST(N,2)) + •, 


• + STR$(ST(N,3)) 1117$•"DISTIJICE- • + STR$(Dl ) +' LY."1PRINTf16 
8 ,115$11 PRlNTt832,116'J I PRINTf896 ,117$J i PRINT'961,CHR$ (31) J 1PRINTf9 
u,•uy 'N' IP DONE ELSE llOVE RANCEPI NDER. 0 pGOTO 2121 
3111 IPPW<ITBEllPRINT"llOT DIOOOH POW&R LEFT TO J ORP ACA!ll, CAPTAI 
11. • i GOTOIHIELSII PC9$•CRR$ ( 11) TBEllCOT031l IELSECLS 
3111 lrN5 $> <"" PRINTll5$i PRINT116$iPllillTll7$ 
3115 GOSU831111 GOT03125 
3111 PRINT"CURRENT LOCATION or THE " 1SH$1' - • i:PORN•lT032:Irl\I>• 

STIR, 4)AJIDl•ST(N, 3 ) TBEllPRINTST$ (N, l) 1 • SYSTDl"ELSBllEXTR i PRINT" Ill 
DEEP SPACE" 


)121 PRUfT• x• , • y•,• z • :PRINTX,Y,l:IPEIU••1• TBZ..X•7.5 

3121 RETURN 

3125 PRillT"WANT TO J UllP? Y/N" : GOSUB 91 51 , IPR•fCOT03999 
3131 llfPUT0DESTI NATION X ~RDINATE" 1XD1 00•llD i GOSUB95H1 lPR•IOO 
T03131 

03133 IllPUT DESTi llATIOll Y CO-ORDillATE" 1YD:OO•TI>i GOSUll9511:1'R•IQ) 

T03133 

3136 INPUT0DISTillATION Z CO-ORDINATZ" 1ID100•ID1COSUB95 Ui1PR•ICO 

T031J6 

3138 XX•XD1YT•YD : U•ID:COSUB265l 

JIU IPDI <-KXCOT0316HLSEPRillT001STAllCE TO JUllP IS"1Dl 1"LlCllTYU. 

RS. 0 1lnut<7.5TllBJIPRI NT00UR ENCillES ARE DAJIACED, CAPTAill , Mm WI: 

CAii ONLY JUllP" 111X: PRI NT"LJGB'l'YEARS. DITER IXACT CO-ORDillATEB TO 


JUllP. • i GOT03125 
3141 PRINT0TBIS IS" l Dl-llX; "LY CTR THAN THE llAXIllOll SAP£ DISTAllCI 
0 iPRillT0SHALL WE RISK OVERJUllP, CAPTAIN? Y/11° i GOSUB9151:IPR•lGO 
T03151 
3142 PRINT"SllALL WE SET COURSE AJID JUllP AS PAR /\S WE CAii SAFELY? 

Y/ N" 1GOSU119151 i IPR•IGOT03125ELSEDX•I : DY•l :Dl•I i GOSUll93H 
3143 lPX-XD<tTBEllDX•DX+lN: X•X+IlllLSEIPX-XD>ITllEllDX•DX-lll i X•X-Ill 
3144 GOSUB9251: IPR•lGOT03148 
3145 IFY-YD<ITBENDY•DY+ I Ni Y•Y+I NELSEIFY-YD>ITHENDY•DY-111 1 Y•Y-111 
3146 OOSUll92 51: I FR•lGOT03148 
3147 IPl-ID<ITBEllDl•DI+IN: Z•I+I llELSEIPl-ID>tTllEllDl•Dl-Ill: 1•1-U 
3148 GOSUB9251i IPR•fCOT03143!!LSICOT03171 
3151 GOSUB9311:OV•Dl - 7 .51 IFOV>llTHENRI•2ELSEI FOV>5THl!!llR1•31LSEIF 
OV>2THENRI•4ELSEIPOV) ITHEllRI •5 
3152 OV•RND(Rl) 1IPOV>lTHE!IPRINT1PRINT"WE llADE ITl"1PRINT1X•XD1Y• 
YD11•1D:GOT0317HLSEPORN•lT02H:llEX'l'll : PRillT"CAPTAilll IQ RAVE OV 
EJUCJMPEDt • 
3153 X•RND(22) 1Y•RND (l8 l-l1 l•RllD ( U ) -21 : IPX<24Am>Y>llTHBJICOT0315 
3 
3154 I PX<22AJCDY <l 5TllENGOTOJl 56 ELSEPRI NT 1PRillT i PRillT"SCANNERS IllD 

!CATE SPATIAL TIDAL FORCES INCREASING BEYOllD OOR BULL'S lllDUR 
ANCE. wE ARE BEillC RI PPED APART I " iPORN• lTOl5H111EXTlhGOSU11'2H 1 
CLS:FORH•lT0311 : NE X'l'll 
3155 PRINT"SO lllJCB POR TBE " 1S8IPllA$:PRillT'Alm HER CAPTAIU" i PRI 
NT1EllD 
3156 PRJllT:PRINT"WE'RE LOST, CAPTAIN I 01PRINT 1X•X-ll1Y•Y-7iGOT031 
71 
3161 IPX•XDANDY•YDANDl•IDTHENPRINT"NO JURP WAS llADI - IBJIO DISTA 
NCE. • 1 GOT03125 
3163 PRINT"DISTANCE IS" 1Dl ; "LY - A SAFE J UllP. SBALL IQ JUKP? Y/11
01 GOSUB9151: lfR•ICOT03125ELSEX•XD 1Y•YD 1 l•IDiGOSU893H 
3171 IPA.BS(X ) >llORABS( Y) >70IUIBS ( I ) >2lTBlllPRillT1PRINT"CAPTAI NI IQ 
'VE STUllBLED INTO A BU.Cl HOLE 1 • i PRillT"TBE llOL!t' S GRAVITY TIDIS 
ARE RIPPIMC US APART I" 1PORN•lTOl5H:NEXTll:GOSU892251CLS:PORll•lTO 
3H:NEX'l'll : COT03155 
3175 IFOV>lTHENPRillT"JUllP WAS SUCCESSFUL. 0BLSBOV•2 
3181 l\l>• ( -Y+7 ) *64+ (X+ll) 03+2:Vl•l:JR•YR+ . 6:PV•PV-81C9$-cH11$(11) i 
IFOV>l TBENCOSUB3111 
3191 1PEN$•0 N° GOT03999ELSEIFRND(l5) •l'I'HENE11$•0 N° i Et•IUCD( 91) / 11+ 
l.21llX•RND( 4) :PRINT'CAPTAINI THAT LAST JUllP DIUUIGID OUR EllCilllS 
• WE'LL ONLY BE ABLE TO JUllP"1RX1"LTI TBE EllCINBERS SAY IT ' 
LL TuE•,cr : •YE.ARs• sPRJHT•ro PIX THE DtCUIES.•:to-C:O+U 
3999 115$• "" : COT081H 
4111 JFP11<2THENPRillT"llOT ENOIJCB POWER FOR LOllC llAllCB SCAJINERS, C 
APTAI N. 0 1GOT04911ELSEPW•PW-2 
4111 YR•YR+. 21 IPVI•lTHENPRINT"YOU 'VE ALREl\l>Y SCANNED THIS SYSTlll 
, CAPTAIM.• 1GOT04911ELSEVI•l1CLS1PKINT•SCAJn11NC• • • • ; rORJ1•lTOJ21l 
Pl\l>•ST(N, 4)AJCDl•ST(ll,3)TBEllCOT04lllELSENEX'l'll:PRlNT0llO STSTDIS 111: 
THIN SCANNI NG RAMCE . 0 :GOT04911 
4lU I P N>l GOTO 42U ELSE PRINT0TBE SOL SYSTEll" i PRINT" x• ,• y •, 
' Z":PRI NTSTllR (N,l ) ,STAR (N,2) ,STAR(ll,3) 1PRllft"PLAJIETS1 9°:PRINT' 
TERRA-TYPES: l" 1PRillT"llED GRADE NETALS0 : PRillT0 HICH LEVEL PAOMAI./ 
FLORAL TYPES " :PRINT:PRI NT"Wl!AT ARE YOO DOINC BBRE, '111A$J 07° 
4115 PRINT"CBT OUT THERE AND COLONIZE I 11° : GOT04911 
4211 IPST(8,5) >I COT04311 
•21!> PRIWT.TBE • J ST$ (11,l),. SYstm• : PllIN'f. x•,. y•,. z• :PRIWTST( 
N,l) ,ST(ll, 2 ) ,ST(l,3) 1Pl•IUCD l 15) 1PL(ll,l) •Pl 1PUllT"PLADTS:'1PL(ll, 
l ) i P2•IUID(3 ) -l 1IPP2>PlTHEllP2•1 
4211 TY•IUID(ll): IFTY•llTHEllTY•99 : P2•HLSEIFP2<lTBENTY•98 
4215 PL( ll, 2) •P2iPRINT0TERRA-'l'YPES: • 1P21 
4221 ST(l,5) •TYi GOSUll9415 i PR1Im13$i PRilfnl4$ i ST$(11,2) • 0E" 1PRINT 
4221 ll'TY•60RTY•!ITll£llllll•IUCD( 4) ELSEGOT04229 
4222 lPllll>lGOT0422HLSEST ( N,5) •TY+ll 1PRI NTiPRINT01JIBUSBED BY ALI 
EN HOSTILES I' :GOSIJB9211 
4224 PW•PW-IUCD(PV) / 2:PRINT"POWER DRAINED T0"1PV:PRINT"W£'D BETTE 
R C£T OOTTA BEREl" i VI•l:PRillTiGOTOOU 
4229 IPCL<lCOT0425HLSEPRINT'SHALL WE COLOllIU THIS SYSTEll , CAPT 
Al11 "1NA$1°7 Y/ 11° :COSUll91511IPll•IGOT04BH 
4231 Il'TY•lORTY•20RTY•990RTY•98'l'llE>IPRINT0COLOllISTS DON'T WAllT TO 

GO, CAPTA.lal SHALL WE FORCE TllDl7 Y/ N" 1GOSU119151ELSZ:GOT04251 

Program continues 

80 Microcomputing, October 1981 • 335 

i 

http:THENDX�X-XXELSEDX�A.BS
http:DRACO.IS


Prog1am contmuttl 

4241 IPR•ICOT04811ELSE'l'Y•TY+ll :ST(N , 5) *TY 
4251 IPCL<lPRINT"CAN 'T COLONIZE - WE RAVE NO COLONISTS , CAPTAINI 
"1COT0481HLSEillPUT"HOW "AllY COLONISTS SRALL WE SET DOWN, CAPTAI 
I" 1NB : IPNB>CLTHENPRINT"WE DON'T HAVE THAT llAllY COLONISTS, SIR." 1 
GOT04251 
'251 IPllll)(lln'(lfl ) PRJNT·CAN ·T SEND PART o r A COLONIST , SIRl " 1COT 
042511LSII11111<1PRJNT"CAll 'T COLOllill WITHOUT COLONISTS , SIR l "1 COT 

~~!'Ct.-Cl..-Nll1PL ( N,3 ) •ll8111B•INT ( NB/ 511) 1IPTY >IAHDTY<5THElllll•Q• 5 
1...211.HI PTY>4AHDTY<8THBN" I •NB• 21N8•3ELSBIPTY•80RTY•9TBE""I •11111 

118"4!LSIIrTY•990 RTY•98THEN"l • 51: NB•2 
4265 PRINT"llllAT PERCENT OP OUR SUPPLIES SllALL WE GIVE THE COLOllI 
STS, • : INPUT•SIR" 1 PE: IPPE<IPRINT"CAN'T GIVE AWAY NEGATIVE SUPPLIE 
S, SIRI" :COT04 2651LSEIFPE >SUTHENPRINT•wE DON' T HAVE T!IAT llUCH, C 
APTAI NI" 1GOT0426 5 ELSESU•SU-PE1 IPP!>•"I/ 51T!IENNB•N8+1 
4266 R•RND (NB) 1IPR•lTHENPL( N,3) •I 
4 281 STIJl$(N,2)• "C" :CO'ro 4811 
4311 PRI NT" I Rl!COCNIZE THIS SYSTDI , CAPTAIN I " 
431 2 PRu rr·n1s IS TB! · 1ST$(lf,1)1 · SYSTEM • • iPRtln' • x• , • y • , • 1 • 
1PRJNTX, Y, l 1PIUNT"PLAllBTS: " 1PL(N, l) :PRINT" TERRA-TYPES:" 1 PL (N,2) 1 
TY•ST (N,5) 1COSUB Hl51PRJ!m1)$1PRl!ml4$ 
4314 IPST$(N,2 ) • "C" COTOUll 
4311 11ST(N, 5) •l60RST( N,5) •l9T!IENCOSUB9211: PRINT: PRINT"IUIBUSHED 
BY ALIEN HOSTILES AGA I Nl":PRINT"DON't YOU EVER LEIJIN?"1CO'ro4224 
4351 PRI NT"WE EXPLORED THIS SYSTEll YEARS ACO" I 1IFCL<lCOT0481HLS 
£PRINT" , BUT DIDN'T COLONIZE. DO YOO WANT TO COLONISE NOW? Y/N" 

4361 COSUB9151 : I PR•lCOT0423HLSECOT04811 
4411 PRINT"WE COLONIZED THI S SYSTDI YEARS ACO. " :IFPL(ll, ll>tCOT04 
421 
4415 PRINT"BUT OOR COLONY DIDN'T SURVIVE I " :IPCL<l CO'ro4811ELSEPRI 
NT"SHALL WE TRY ACAIU Y/N" :GOT04361 
4421 IPST(N , 5) <llORST( N, 5) >19THENCOT04431ELSE IPRNO ( 4) >lT!ll!NPRINT 
"ATTACKED BY AllCRY COLONISTS I " :COSUB9211 : PRINT"THEY REN2"8ER BEI 
NC FORCED ASHORE AGAINST THEIR WILLI" :CO'ro4 224 
4425 ST(ll,5) • ST(N , 5) - ll:PRINT" T!IE COLON ISTS PINAi.LY PORCI VE US F 
OR PDRCillC THEN ASllOREI" 
4431 PRINT"POPULATION STANDS AT" 1 PL (ll,3 ) 1 IPPL ( N,)) >499CO'ro44511!L 
SEPRINT" T!ll COLONY Sll!JIS TO BE SURVIVING , CAPTAIN, BUT CAN'T SPA 
RE ANY SUPPLIES . lfB 'LL RAVE TO "!NE THOSE OURSELVES IP WE WAin 
T!IEll. • :N8•3 1COT0445 5 
4451 PRJNT"THE COLONY BERi! IS THRIVING, SIR. " 1PE• RND(lll-Plf) : Piii 
llT"TH!Y NNIT TO GIVE US " 1PE1"l FUEL AND SUPPLI ES. SHALL Nit TUI! 

IT? Y/N" 1COSU89151: 11R•ITHENNB•4ELSEN8•2: SU•SU+PE : Plf•Plf+PE 1IPS 
U>lllT!llNSU•lll 
4455 GR•RND(NB): IPGR•lTHl!NPL(N,3) •INT(PL(N,3) • . 91) ELSEPL(N , 3) • I N 
T( PL ( N, )) *l.21 ) 
4491 COT04811 
4811 RD! 
4811 l rTY>tT!IEllTY*TY-11 
4815 IrTY>IAJIDTY <4THENTI • . 41!1.S!I rTY>lANDTY <7THENTI •. 21!LSEirTY>6A 
NDTY <llTHENTI • . lELSEI PTY•880RTY•98TBl!NTI•.ULS!l1TY•890RTY•99THE 
NTI•5 
4821 PRillT1PRINT"SIR, SHOULD NE "INE T!llS SYSTl!JI FOR RADIOACTIVE 
5 (10R FUEL)? OURPOWER LEVEL IS"1PW1 "\. Y/N"1COSU119151:IFR•ICOT 
0 4851 
4825 lllPUT"llOW MUCH SHOULD WI! MINE? l-lll"1Pl11PPE>lllPRINT"WE C 
AN ONLY CARJtY 111\, SIR." 1COT048251!LSEI1Pl! >ICOT04827!LSEPRINT"NO 
llE, Slit? Y/ ll" 1COSU891511 IPR•lCOT04851ELSECOT04825 
482 7 lrtNT(Plf+Pl! )>lll THEMPRINT"BUT SIR, WE ONLY NEED"1lll-Plf1"\ 
" 1COT04825 
4831 NBR•TI*PE tPRI N"'l'•tT WI LL TME·,wa;•YRS TO MINE WHAT YOU WANT 
• CAPTAill."1PRINT"SllALL i BEGIN THE ll INlllC PROCEDURES? Y/ 11•1 cosu 
B9151111R•ICOT04821 
4835 YR•YR+NB 1Plf•Plf+PE 1PRINT: PRINT""INlllC OPl!RATIONS COllPLBTE" 1 P 
RI NT"POWER LEV!!L NOW STANDS AT" 1 PW-N81 " \"1 PRINT 
4851 IFTY> 81PRINT 1PRINT" I NSUPPICl!NT RAW AAT!RIAL o r THE TYPI NE 

NEED TO CONVl!RT TO SUPPLIES, SIR. Nit' LL RAVE TO TRY ANOTlll 
R SYSTl!JI." 1PllINT1COT04911 
4861 lrTY•lORTY••ORTY•7THENTI • . 41!LSEIFTY•20RTY•50RTY•8THENTI• . 2E 

I.SE! FTY•30RTY•60RTY•9T!IBNTI • .1 
4861 115U-YR*2< . l T!ll?NSP•IELSESP.SU-YR• l 
4862 PRINT1PllINT"SUPPLIES STANl> AT"1SP1 "• , SIR. SHOULD WE llAllUP 
ACTURE SOllB " 1PRINT"BEPORE Wt LEAVE THIS SYSTEN? Y/N" 1COSU891511 I 
PR•IGOTOOll 
4865 INPUT"HON " UCH SHOULD NE llAllUFACTURE, CAPTAIN" 1NB1 IPNB>ICOT 

04871BLSEPRINT"llONE, SIR? Y/ N" 1COSU891511 I PR•lGOT04911ELSECOT048 

65 

4871 lrINT(S0- YR• 2+NB)>llllTtllDIPRINT"llUT SIR, Nit OllLY N££D•11H-S 

U+YR 0 2 1COTO 4865ELSEPE•NB•T!iPRINT"IT WILL TUE" 1Pl?1 "YRS TO COllV 

ERT WHAT YOU WAin. SHALL i BEGIN THI? CONVERSION , SIR7 Y/ N" 1COSU 

891511 IPR•IGOT04865 

4875 YR•YR+PE 1SU• SU+N81 PRJNT"CONVERSION PROCl!SS COllPLETE. SUPPL 

IES STAND AT" 11 IPSU-YR*2 < . lPRINT"I \ "ELSEPRINTSU- YR• 21 "\" 

011 RD1 
4991 COTO 8111 

5111 CLS1PRINTSHIPllA$i " STATUS REPORT"1PR!ln' 

5111 PJUNT.POWER- · 1 PWRJ ., • I PRtNT• suPPLIEs-· J SUPPLY,.,. : PRt N'r•coL 

OIUSTS-·1 cLNSTS1•1N STASts •1 PRI NT.ENGINES- • 11 I P EN$• •y• COSUB' 

121 ! LSI! COSOB 9131 

5131 PRJllT"SCAlllllRS- " 11 IFSC$•" Y"COSUB9121ELSECOSUB9131 

5141 PRillT 1COSUB3111 

5151 PllillT 1PltillT"CURRl!llT DATE: . 1CD: PRJNT•END or ll lSSION: . 1 llll•Y 

!:GOTO 8111 
7 999 Riii ACCT FOR TlllE SPENT 
HU CDATl•CDAT!+YR1PER•YR1YR•l 1 IFCDATE<23ll+YEIJISTHEHCOT081111L 
SIPRINT1PltINT"YOUR "ISSION IS OVER, CAPTAIN " 1NA$1CS•l : E•l 1CP•I 
8111 FORll•lT0321 IPSTS (II, 2 ) •"E"THENB•E+lELSll PST$ (N, 2) •"C"ANDPL(N 
,3 ) >ITBDCS-CS+lELSEI1ST$ (11,2) •"C"ANDrL1 11 , 3 ) <lTH!NC1ooCP+l 
8112 IDX'i1hPRlllT1PllillT"YOO Elll.AAGED SOL' S SPBl!RE or lllFLUEllCI! TO 
"1C1+cs+!1 • nST1111s•1PRillT"SUCCESS1ULLY COLONUl!D" 1CS1 PRJNT"UllSUC 
C.ISSPULLY COLOllillD•1cr1PRllft•1JpLQJlED•11r•JIOaE. • 1pa1wr 
8113 ll'C1+cS+!>l7PRillT"OOTSTAKDINC JOll, "1 MAS1 PRillT"YOO IJl l PROll 
O'TllD IIUU:DIAT!LY TO RA111 01 ADllIRALl"1BllD 
8114 ll'C1+c9+1>11PRJNT"llOT BAD, "1 llAS1 • , IUT YOO COULD HAVE TRIE 
D llARDBR."1PRINT"RETAIN RA111 WITH BOllORAllLE DISCllARGl!."ELSEPR!ln' 
" YOO Altl All DIBARASSlllll!llT TO THI PLl!IT, "111AS 1PR!ln'"DllllOTED TO R 
.IUIS 01 l!NSIG• WITB DISllONORAllLE DISClllJIG!I • 
8118 END 
8111 PWR•PWR-PER1 IP PWR>5 CO'rO 8121 ELSI PRINT"NE ' VE RUN OOT OP 
FUEL POR OOR ENGINES AND GENERATORS. lflt'RB DOOlll!D TO DRIFT r 
OR.EVER! . I END 
8121 SU• SU-PE" 21 I F SU>5 THIN COTO 8131 El.SE PRINT"NE'VE RUN OOT 
OP SUPPLIES, CAPTAIN. THEN CREW HAS " UTINllDI THEY'RE ON TB! 
Ill 'WU 'ro !!00'? 100 OUT 'l'l!E J.lllLOCl ••• • : E!ID 
81 31 IP l!N$•" Y" CO'rO 8141 ELSE IP CDATE>•EDATI THEN PR!ln'"THE DI 

Program contmvcs 

Program contmued 

GI NEERS RAVE FIXED THE J U" P ENGINES , SI RI PULL JU" P A.BILIT 
y HAS BEEN RESTORED 1 • i £N$• • y • 
8UI Rl!JI 
8911 C9$•CHR$ I 28) 1COTO 1121 
9111 PRINTU61,CHR$ (31 )11 PRI NT@961,"CAN'T CO OFF THE SCREEN."11R 
BTURN 
9119 RD1 SPACES TO CORNER 
9111 PRJNTf768, SP$1 1PRINTH32 , SPS1: PRINTU96 ,SPS1 :RBTURll 
91 U RDI OP "5CS 
9121 PRI NT"FULLY OPERATIONAL" 1RETURN 
9131 PRINT"REDUCED CAPACITY " 1RETURN 
9149 Rl!JI GET RESPONSE Y OR N 
91 51 IP PEEl(l4344) •2 THEN R•l ELSE IF PEBK ( l433 8) •64 THEN R•I E 
LSE COTO 91 51 
9155 IP PEEl ( l4H4) >< 2 AND PEE1<( 14338) >< 6 4 THEN RBTU RN ELSE = 91 55;m :: ~!iG;:; f~~=255,B:rOR D•l TO 31NEXT D100T255,11FOR D•l 

TO l1NEXT D:NEXT N:RETURll 

:m ~~.~~i\!FTO"i~~:.i:o1mi , • . • 11NEXT ll:PRJNTf481, " 0 
" ; 

•"•4111POR N•l TO 211PRINTf1, CHR$ (23 ) 11FOR 0-1 TO 3 111EXT D: PRINT 
fl,CHR$ (28 ) r: FOR D•l TO 31NEXT D:lP M>I THEN M•M-41:FOR P•l TO M 
1NEXT P 
9226 NEXT N1RETURN 
9249 Rl!JI FIND DIST 

9251 IP SOR( DX ( 2 + DY ( 2 + DZ ( 2) > ltlt THEN R•l ELSE R•I 

9251 R!1VRN 


:~~: :: ~!~~~i~F~R-STIJl (ll,4 ) AND Z-STIJl ( ll,3) THEN PRINT" 
- THE " 1STIJl$ ( ll,l)1 " SYSTl!JI." ELSE NE XT N1PRINT 

9271 RETURN 

:~:: ~~.~~~= ~~E: ll1Xl•RND (62 ) 1Yl•RND(l3 ) :PRI NTfY1 •64+Xl," . " 
11NEXT1FOR N•l TO 211:NEXT1FOR 11•1 TO 5 1PRINT@l, CHR$( 2J ) 11FOR D• 
l TO 3 1llEXT 1PRINTf1,CHR$(28) 11POR 0-l TO ),NEXT:NEXT N: CLS 
'311 VA•l76 1COSUB '3151VA•32:COSUB 93 1 5,CLS:FOR N•l TO 211:NEXT 

;;~~~~158381 X2•1 58 41 •XJ•Xl1 X4•X2 : FOR N•l TO 6: X)•X3+61 : Xl•Xl-6 
8:14•14+68:X2•X2-611POlE Xl,VA1 POlE X2,VA:P0lE X3, VA: POlE X4,VA : 
NUT N 1 RETURN 
9399 RD1 SYSTDI VALUE 
9411 TYPE• STIJl(SBIPLC (N,2 ) , 5 ) 
9415 I P TYPE•91 THEM IUS•"LOW GRADE METALS " 1"4$•" NO FAUNA l./FLORA 
L TYPES" 1RETURN ELS E IF TYPE•99 THEN ")$•"NO VALUE WHATEVER" 1M4$ 
•"" 1 RB1VRN ELSE IP TYPE >ll THEN TYPE•TYPE-1' 

9411 IP TYPB•l OR TYPE•2 OR TYPE• ) THEN " 1$•" LOW" ELSE IP TYPE•4 


OR TYPE•5 OR TYPE•6 THEN Ml $•""ED" ELSE IP TYPE•7 OR TYPE• 8 OR 
TYPl!•9 THEM " l$•"HICB" 
9421 tr TYPll• l OR 'l'YPE•4 OR TYPE•7 THEN " 2$•" LOW" ELSE IF 'l'YPE•2 

OR TYPE• 5 OR TYPE•8 THEN "2$•""ED" ELSE IP TYPE•) OR TYPE•6 OR 
Tl'PE•9 TBDI N2s-· a1ca• 
943t " 3S•"l$ + " GRADE llETALS" 1M4 $•112$ + • LEVEL PAUNAL/ PLORAL T 
yp15• 
9451 RETURN 
9511 lPDD><INT(DD) PRINT: PRINT""UST BE INTEGER" : PRINT:R•IELSER•l 
9511 RETURN 

ing from primit ive to highly distance for jumping.) Jumping 
evolved. You may colonize any beyond this there is the danger 
system that has been explored of becoming lost by jumping to 
except hosti le, inhabited sys· a random point in space along 
terns. The only option in such a with blowing your ship's 
case is to leave quickly or to engines. In these situations, 
eventually be shot down. you will have to limp along as 

If you choose to colonize a best you can unti l your engi· 
particular system, take note of neers can repair the damage. 
the system's resources. If the Status indicates in percen· 
system is poor, initially more tiles your reserve of supplies 
supplies will be needed to start and fuel remaining, colonists 
the colony. If you choose to left In stasis, and years left in 
force the colonists to land the mission. 
against their will, you may find 

The Mlaalon Begin• them unreceptive to a return 
visit. You feel a low rumble 

After the decision of col· through the soles of your feet. 
onization has been settled, you Your shuttle has docked. As 
have the option of mining and you wait for the air to cycle into 
refining the system's resources the docking bay, you almost 
for future supplies. feel the weight of the enti re 

The command Jump allows world settling onto your 
your ship to travel instan· shoulders. So much depends 
taneously from one point in on your success! Grimly, you 
space to another without cross· vow not to waste supplies or 
ing the Intervening distance. co lonists. You are determined 
This is the same method of to explore and colonize as 
travel that was used in "Star many of the best star systems 
Guard." (Seven and a ha lf as you can. The mission has 
lightyears is the maximum safe begun. • 
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THE NEW LAREDO LS525. 

WHEN YOU'RE READY 


TO GET DOWN TO BUSINESS. 

Laredo Systems, Inc. Introduces the 

LS525 five megabyte rigid disl< memory 
system for TRS80 Models I and Ill. 
Laredo 's LS525 rounds up a Seagate 
ST50 6 Drive. LOOS Operating System by 
Logical Systems. and Laredo 's own LSI 

500 Serles Controller Int o a single-board 
controller that emulates the famed IBM 
3370 disl< system. complete w i th: 
• Improved read/wri te/seek access t ime 
through full b lock buffering and var iably 
tuned interleave. 

• On-board data separator. m icro-code 
diagnostics and wrl te-precompensatlon. 
• Increased d isk media reliability and 
data integrity with automatic defect block 
allocation and extended ID fields. 
• Versatile CPU compatibility provided by 
separate host adaptor. 

Introductory Offer To TRS80 Users. 
Now through October I . 1981 buy the 

LS525 for the OEM/dealer price of 
$2990 . a savings of S760 off the usual 
suggested reta i l price of $3750. 

LOOS Operating System 
with manual and disl<ette 
available for $149. 

For more information about the LS525 
Memory System and the LSI 500 Series 
Controller. contact: 
Laredo Systems, Inc. ,....26 

2264 C.lle de LUIMI, Sant.t CW.t, CA 95050 
408-988-03 I 5 
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APPLICATIONS 

Interest-generating programs for the Pocket Computer. 

Loan Sharp 


Walter J . Atkins, Jr. Ph.D. 
Qtrs 4410A 
USAF Academy, CO 80840 

Have you ever wondered 
what the monthly payment 

on a new car would be, or 
doubted that a salesman was 
quoting you the true interest 
rate? The Pocket Computer can 
help you. 

I selected three programs 
ideally suited for the TRS-80 
Pocket Computer from my col ­
lection of financ ial programs 
for my Model I. The first pro­
gram finds the term of a loan. 
The second finds the loan pay­
ment amount. The third finds 
the true annual interest rate. I 
have combined these into one 
Pocket Computer program. 

10 : 11El·I ' LUhtHEHl-'>HF Ti"• 
15 : " Ft" 
2 0 : F-FtUSE " Fl tl[' LVMl l TH M" 
25 : IHF UT"Luhtl ht10UtlT= : " F· 
~O : lllf UT " FttU l.!llT . F'h TE • ". •z :• I 
3'~ : Z• F •J 1.:V•) : : • n n . :• 1 0 (• .. '5 ,. t U(i 
4 U : F-flUSE " TG f'foi ' ,· LUfttl NT " I : F F.IJSE " fEJ; ( Et lT" 
4 '5 : f MUSE " Mll'llMUM FH',f'IEtH• .t " : 

~u . H~ UT " MUHTHL '1' F'h '1'ME.tn-= . .. 1:;. 

~'5 ,·,·.-- ·L(iG, 1 - \ F· • ·l 1 0 0 .. · 1.:. • r .. ·L(.1j · l•J t Ur; 1 : ,.1: " 

60 . N· ~· •1 : : N• I t~T ~ N• . ~ · 
65 : FF I HT " LOhll THM · MUt lTH·;. · c" II 
70 : EHl:O 
I Ou F'Etl • Luf,~lf'ft', ME;IT • 
11 (1 .... .. 
115 FFtUSE" F I NC; F-Ft'IMEt<T "'10UllT " 
120 HF UT " MMVIJHT Of' LOAl1° : " P 
l~O ltlPUT " AtU-1. llH . 1<11TE · .,. • : " , I : I • I l (• (/ 
14 li INPUT ·~~ER OF MONTH'; • , :" t i 
15V Qc: , I •P~ l ~ 1 ·1.. l-• \ J .- 1 :: • l J '' -H •1 

160 O•l HT < u 'I CI0• . ~ 1 100 
170 P l<I HT " ttCJtlTHLY Pff( l1EllT•J" Q 

18(1 EHV 
2 00 "-El'I •F IHt•"-FtT E • 
2 1 0 ·c· 
2 1 ~ F-FtUSE " f I NC; ltlTEFE':·T PFtTE " 
z;;:o I Hf·uT " MOHTHL'I PFtYMENT. : • 0 
:n 0 I HPUT "FtMUUNT Of LOAtl• • : " f • 
24 0 I HFUT" HLJl•£>EI< Of 11UtlTHS • " H 
25 U l•l CI : )•V 
26 0 I • I ' I 00 : PFtUSE "C OtlPIJT !HG . . F-LS .. WAIT" 
2 7 0 R•, l • F' J2 1.· , 1- \ ' l ' l 2°• l • ' - H 1 .1: f< • ltlT · F • t (J(J .- ~ · t (u) 
28(1 K•AOS <l ' I OO-J : 2: J •l' 100 
29 0 I F R•Q Tt£H ~-; .; 

lOCI IF R, Q Tt-EH 3~ 0 
31 0 l•l'l v u• K: GOTO 260 
32 CI 1•1•1 00-~ : GOTO i60 
~~ U l•l • l O O : l•IHT , J• I O•)(••.~ .· 1 C11:tfJ 
34 0 P~· INT " FtHl'I. !HT . P ATE·.,, . .. I 
3~0 ENV 

Program Listing. 

I - Annual interest r•te In percent 
J- Last Interest rate guess 
K- lnterest rate increment 
N- Loan term In months 
F'- Amount ol loan 
0 - Monthly payment 
A- Computed payment In Interest rate mOdule 
Y - Loan term in years 
Z- M inimum monthly payment 

Table 1. Variables 
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Each of the program modules 
can also be used alone. 

The Pocket Computer has a 
defined program mode that 
allows any of several programs 
in memory to be run by pressing 
two keys. If the computer is put 
into the defined program (DEF) 
mode, pressing Shift A runs the 
module that finds the term of a 
loan. Pressing Shift B runs the 
payment amount module, and 
Shift C runs the interest rate 
module. 

The Program 

The program takes about 800 
steps and uses half the Pocket 
Computer's memory. The pro­
gram is 40 lines long; it should 
be obvious to those of you who 
do not yet have a Pocket Com­
puter that it can easily handle 
some very serious computing 
tasks. 

The loan program is divided 
into three parts. Lines 10- 70 
find the time required to pay off 
a loan of a certain amount 
when the interest rate and 
amount of monthly payments 
are known. There Is a minimum 

payment that must be made to 
pay off a loan. If a monthly pay­
ment of less than that minimum 
is made, the interest will ex· 
ceed the payment and the loan 
will never be paid off. If a 
monthly payment less than the 



AGGRAVATION 

LOAD 
( C•-•) l80 

LOADS LOAD80EASY 
ELIMINATE HOURS OF 
TYPING AND 

In the April, 1981 issue of 80 Microcomputlng, we In­

troduced LOAD 80 to save you the time and trouble of 

typing our programs yourself. LOAD 80 cassette tapes 

contain dumps of the major program listings in 80 

Microcomputing. 


If you have not yet ordered any LOAD 80 tapes and 

wish you had, don't worry. We are now offering a "back 

issue" cassette program. You can order any LOAD 80 

cassette from April, 1981 to date forS9.95. Back issues 

of 80 Microcomputing are also available with the LOAD 

80 cassettes for $2.50. With the complete documenta­

tion found in the companion magazine issue, you 

should have no difficulty loading any of 80's major pro­

grams. 


Please send me the following: 
TAPES MAGAZINES 

0 April, 1981 0 April , 1981 
l I May, 1981 0 May, 1981 
0 June, 1981 U June, 1981 
U July, 1981 0 July, 1981 
U August. 1981 C August , 1981 

ITEM QTY. TOTALCOST 

LOAD 80 Tapes 
O•trHH, add S 1 00 $9.115 

80 Microcompuling 
S2 50aOd S l .50 IOI postage and 


handhng ot 0<def 1~ magazines 


TOTAL 

0 Check Enclosed Bill my: 0 MC 0 AE 0 VISA 

NAME - - --- - - - - - -------- ­
ADDRESS 
CITY _ STATE ZIP____ 
CARD#I - - --- ----- EXP. DAT_E___ _ _ 
SIGNATURE INTERBANK ti_ _ _ _ 

PlaaM allOw ~ - '°' dali--,. 
LOAD 80 e 80 Pine Sliaat e PeltfbotOUOh NH Q3.&58 


Attn· Oabra Bou<lriaau 


min imum Is entered In the pro­ and repeats the process. After 
gram, the Pocket Computer In­ a few Iterations. the computer 
d icates an error when it tries to zeroes In on the true Interest 
evaluate the LOG function In rate. The iteration process can 
line 55. I have Included llnes take several seconds, so In line 
35--45 so the computer 260 I have the computer print 
calculates and displays the out the message "COM­
minimum payment before It PUTl NG .. PLS .. WAIT" after 
asks you to enter your monthly each Iteration. • 
payment. 

Lines 100-180 calculate the 
monthly payment required to 
pay off a loan of a certain SHFTA 

Find Loan Term amount in a specified period at 
Loan Amount • >7 t OOOO 

a g iven interest rate. ANN . INT Rat9(%) = >7 15 
To Pay Loan Al 15 Percent 
Minimum Payment= $1 25 

Lines 200-350 calculate the 
annual interest rate. This sec­ Monthly Paymenl =>7123-t.56 
tion uses an Iterative technique Loan Ttrm (Months)· II 

to determine the rate. First It 
SHFTB 

assumes an Interest rate of 10 Find Payment Amount 
Amount Of Loan • >7 123"t.5CI 
ANN. INT. Ral.C% ) = >7 10 

percent. It then calculates the 
payment necessary to pay off 

Number Of Months • >7 24 
the loan at that Interest rate. If Monlhly Payment • $56.117 

the calculated payment Is 
SHFTC

higher than the monthly Find Interest Raia 
payment you entered , It Monthly Payment s >? 900 

Amount 01 Loan = >7 85000assumes a lower Interest rate 
Number Ot Months = >? 360 

and repeats the process. If the ANN INT Ra19(%) • 12.3111 

calculated payment is lower 
than your monthly payment, It Table 2. Sample Runs 
assumes a higher Interest rate 

-· - ­- .._....._...._.._ - -,
STOCK MARKET I 

SOFTWARE 1 
By H 4i H TrMli•c C-.any f« Moll. I. II. A Ill TRS-80®5 Ii i STOCK TRACKER™ times trades on individ­

ual stocks and options. Uses a technical volume 
analysis. Completely objective. Gives buy, sell t 
signals. i 
MARKET TRACKERTM times tops & bottoms 
on the Dow Industrials; a composite of six tech­
nical indicators. Some judgement required. 
Gives buy, sell signals. 
These two programs are accurate. 
Hundreds of satisfied users. 

ASK fOll THE EVIDENCE! 

FOii ~ INFOltM.ATION OR TO OllOER. CONTACT: 

H ®.ill T&J:/JING C(J"Jcf)1NY 
POST Of'f'ICf 90X UMe .... m IPLfASAHT HILL.. ~ 14123 
Tet.p"°"9 4tS/H7·1030 

VISA & MUTIE,.CARO ~ 
-
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UTILITY 


Tired ofabbreviations for error messages? Read on. 


Full Error 


Harry and Ken Keairns 
920 La Plante 
Sioux City IA 51109 

While friends with expan­
sion Interfaces and disk 

drives enjoyed full error mes­
sages, we struggled with the 
two letter abbreviations charac­
teristic of Level II Basic. After 
almost wearing out the Basic 

, Reference Manual, we set out to 
find a way to develop longer 
messages on our system, with· 
out spending the money for a 
disk system. 

Our first effort produced the 
Basic program in Program List­
ing 1. We generally loaded this 
before we started developing a 
program, and after the program 
was debugged, replaced it with 

an error handling routine. While 
It served our initial purpose, it 

was inconvenient to load It for 
every program. 

It gave us a better under­
standing of the ERL and 
ERR/2 + 1 functions, which are 
important when developing an 
error routine. The ERL function 
returns the line number that 
contains an error, and the 
ERR/2 + 1 function returns the 
error number that corresponds 
with the table on page B/1 of the 
manual. 

RAM Link 

Like many TRS-SO users, we 
spend time wandering around 
the ROM area. On one of these 
excursions we discovered that 
memory location 41A6H pro­
vides a link between the Level II 
error routine and the RAM area 
of memory. This location is 
called both before the error 
message Is sent to the screen 
and immediately afterward. 

Program Listing 2 disassem­
bles this area of ROM (19FEH 
thru 1A1 EH), with remarks on 
the portion we will be changing. 
The link location (41A6H) nor­

mally contains a Return state­
ment, but provision was made 

for a three-byte Jump command 
to another location In memory. 
We will use this provision to 
replace the ROM routine with 
one of our own design. 

Replace the first 16 bytes of 
the ROM routine, and use the 
balance of the routine to send 
the remainder of the message 
(I.e., " Error in line nn"). 

The first section of Program 
Listing 3 Is a short routine that 
replaces the Return statement 
at 41A6H with a jump to the start 
of our routine. After loading the 
object code tape, entering a 
start point of 32292 Initializes 
the new subroutine. This will 
have to be repeated in the event 
of a system crash, but can be 
protected by answering the 
memory size quest ion with 
32291 when you first bring the 
'80 to life. 

The second section defines 
the messages to be sent to the 
screen in place of the two-letter 
abbreviations. Note that the 
messages end with a CHR$(34), 
as the ROM routine used to get 
the message to the screen looks 
for this as a delimiter. When it 
finds a quotation mark (or a zero 

byte), It knows the message Is 
complete. 

The next section is a table of 
the addresses for the messages 
previously defined. This ap­
proach Is similar to the ap­
proach used by the ROM rou­
tine, and It solves the problem of 
messages of unequal length. 

The final section selects the 
message, sends It to the screen, 
and then completes the mes­
sage using the original ROM 
routine. 

The actual selection is han­
dled by loading the HL registers 
with the first address In our two­
byte address table. The ERR 
code Is then added, and the HL 
registers are pointed at the 
proper message. Make use of 
the DE registers to retrieve the 
address-save their contents 
with a PUSH Instruction. After 
loading the address bytes, ex­
change DE and HL, as the rou­
t ine expects to find the address 
there. Restore DE with a POP 
and the message Is ready to be 
sent to the screen. 

Now make a CALL to 28A7H, 

the location of a ROM rout ine 
that displays a string on the 
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MODEL II 

26-4002 
64K 1 Drive 

S3297.00 

26­4160 l Drive Exp ........ $1034.00 
~161 2 Drive Exp.. ..... . . 1574.00 

DISCOUNT 
TRS-80® BUY 

DIRECT 

COMPUTER SPECIALISTS 

CALL US••• 
SAVE MONEY 

26-4162 3 Drive Exp . .. ...... 2114.00 
26-4150 Hard Drive - 1 . . . ... 3994.00+ We carry the full line of TRS-80 Computers. All 
26-4151 Hard Drive - 2 . ... .. 3144.00+ other software, furniture, and accessories at dis· 
26-4530 Scripsit 11. .... ... .... 265.00 count from catalog price. We stock most items 
26-4512 Profile 11 . · • • · · · · · · · · l62 .00 to assure you fast delivery and save you money. 
26-4511 Visicalc II. . ........ . 265.00 
26-4501 Gen Ledger..... . ... 180.00 
26-4506 Mail list.. .. ... . ..... 72.00 

PRINTERS 

CEnTRDnlCS 

BEST PRICES 
Text Quality Centronics 

26-1140 Expansion Interface. . . . .. . .. . . . . . . . . . . . . . $249.00 
"26-1141 16K Exp. Interface..... ..... ...... . . . ... .. . 339.00 

26-1142 32K Exp. Interface.... . . . . .... . ............ 429 .00 
26-1145 RS232C Board ........................... . . . 84.00 
26-1160/t Mini Di~ Drive.... ...... .. ..... ... ... .. 419.00 
26-156.1 Scripsit-Disk . ........ ... . • . . ...... ..... .. . . 79.00 
26-1566 Visicalc . .. . . . . . .... . .... .. . . ... . ....... . . . 83.00 

26-1165 Line Printer V... . . .... . .... . . . . .... . ..... 1710.00 
26-1167 Lin• Printer VII. .. . .... . . ... ..... . ........ . 360.00 
26-1166 line Printer VI. . . ... . .... . . ... . . . ... . .... 1080.00 
26-1158 Daisy Wheel 11. . • ... . . . ......• •• . .. . • • . .. 1799.00 
26-1168 line Printer VIII. ... . . . . .... ... . ..... . . .. .. 720.00 

Pocket Computer 
26-3501 1.9'( P.C. ..... .. .... S188.00 
26-3503 Cassette IF . . .... . . ... 45.00 
14-812 Record111r.... .. .... .. .. 72.00 

739-1 Printer...... $729.00 26-3505 Mini Printer.. ..... .. 134.00 

WRITE US FOR A 

FREE CATALOG 

THOUSANDS OF SATISFIED CUSTOMERS 

MODEL Ill 

~ - - ~ --­ .I 

I 

L -~ 
--- ~ ..:.... 

26-1061 4K I. .. ..... . . . 1609.00 
26-1062 16K Ill. .... .. . 849.00 
26-1066 481( Ill 
W 2 Orives. RS232 ..... 2077.00 

COlOR 

26-300• 4K........ . . . . . u11.oo 
26-3002 16K Ext . Basic . . . . 411.00 
26-3003 321( Ext. Basic .. . 621.00 
26-3010 Color Video .. .. . . 353.00 
26-1206 Recorder.. .. ... ...54.00 

~EALIShe! 

VIDEO DISK 
Player 
$448. ' 0 

All POCKET AND COLOR 
COMPUTER SOFTWARE 

SOLO AT DISCOUNT 

1-800-841-0860 Toll Free Order Entry 

No Taxes on Out Of 
State Shipments 

DOWNTOWN PLAZA SHOPPING CENTER 
DEPT. #4 

115 C. SECOND AVE. S.W. 
CAIRO. GEORGIA 31728 Immediate Shipment 

From Stock on Most Items (912) 377-7120 Ga. Phone No. & ExPOrt 
~ .............. ....,_., -6- , .....y c-p. 

A copy of the monufocturer's wor · 
ronty con be obtained free upon 
specific written request to the 
Electronic·s Deporlmenl o f our 
Cairo, G~rgi o Retoil Store. 
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screen. After sending the string the routine with a Jump to This program uses less than alone. We also hope It will pro­

revert to the ROM routine to 1A1 FH, the location immediate­ 500 bytes and usually saves vide the ROM-roamers amongst 

send the word "error," and the ly after the second call to much more than the eight-sec­ us with new locations to experi­

line number, if appropriate. End 41A6H. 	 ond loading time in look-up time ment with.• 

I ON ERROR GOTO 24 : GOTO 25 
l PRIN'l'f64, " NEXT WITHOUT POR ERROR IN LINE " : ERL : END 
2 PllINTf64, " SYNTAX ERROR IN LINE " I ERL : END 
3 PRINTfU, " RETURN WITHOUT GOSUB ERROR IN LINE" : ERL : END 
4 PRill!f64, " OUT OP DATA ERROR I N LI NE" ; ERL : END 
5 PRINTt64, " ILLEGAL F UNCTION CALL IN LINE" ; ERL : END 
6 PRINTf64, " OVERFLOW ERROR IN LINE " : ERL : END 
'1 PRI!ft'.6 4, • ooT OP MEMORY ERROR IN LINE • ; ER.L : END 
8 PRilftf64, " UNDEFINED LINE IN LINE" : ERL : END 
9 PRillTf64, "SUBSCRJ PT OUT OP RANCE ERROR IN LINE " : ERL : END 
lt PRllftf64, " REDI MENSIONED ARRAY ERROR IN LINE " : ERL : END 
11 PRINTf64 , "DIVISION BY ZERO ERROR IN LINE" 1 ERL : t!ID 
1 2 Rf>! 'I D ERROR POSSIBLE COfl llAND llODE OtlLY 
13 PRINTf64, " TYPE MISMATCH ERROR I N LINE " 1 ERL : EN D 
14 PRIN'l'f64 , " OUT OF STRING SPACE ERROR IN LINE" 1 ERL : END 
15 PRINTf64, " STRING TOO LONC ERROR IN LINE " : ERL : EN.D 
16 PRIN'l'f64, " STRING POIUIULA TOO COflPLEX IN LINE" ; ERL : END 
17 PRIN'l'f64 , " CAN'T CONTINUE ERROR I N LINE " 1 ERL : END 
18 PRIN'Tf64, " llO RESUME ERROR IN L INE" 1 ERL : END 
19 PRINTf64, " RESUME WITHOUT ERROR I N LINE" : ERL : END 
21 PRIN'Tf64, " UNPRINTABLE ERROR IN LINE" 1 ERL : END 
21 PR111Tf64, " MISSING OPERAND ERROR IN LINE" : ERL : END 
22 PRINTf64 , " BAD PI LE DATA ERROR " : END 
23 PRINTf64, " DISC BASIC ERROR " : END 
2 4 ON ERR/2+1 GOTO 1 , 2,3, 4,5,6,7,8,9,11,11 , 12,13,14 , 15,16 , 17, 
18, 19. 21. 21,22. 23 

25 R.F.Jt 1 START YOUR PROGRAM HERE 

Program Listing 1. 

19lC 00100 ORG 19ECH 
19CC CDl\6\i l 
\9[f S1 

00110 
00120 

CAU. 
L» 

loilAOH 
o.• 

1lM UNti: lOCATIOH 
:PUT llUtDR CODE IH D 

11f0 l(lf 00110 LD A, JfH : OUES 11DH l\ARl 
t9r? : D2AOJ 001..0 C.All 032AH :DISPOYS SIHG\.£ BlT( 
IYf' 10 00150 ADD Hl .I)( :POINTS TO Tlf'E Dr fMOft 
t9F6 ·c 00160 LD ifl, ( HU :G£l FIRST LClTER 
l9f'7 CD~AOJ 00! 70 CAU 032.U. :DlSPl Al l [tl[I 
lfr"li D'l ~l80 RS T 100< : INC ti.. tlND LOADS 2 ,,.D l ( tl[A: 
19F8 C02A03 001~0 C>l.L OJ2AH : DISPLAY 2ND LCTlU 
lff[ 2llD1f 00200 LD lt..o191Dt4 : POl • TS TO llOflD ' E.UOR ' 
IAOI £$ 00210 PUSH Hl 
1.A02 2ACN+O 00220 L D It., ( a.O(AH) 

l ~El 002l0 EX ( $1),HI,. 

I AO• COA?28 002"0 CALL 28A7H 
IAOf Cl 00~0 POP Hl 
1.011 11rrrr 00260 LD Dl , Of"fHH 
IAOD DF 00270 RS T 1811 
lAOC CA71t06 00280 Jt Z.067..H 
IA11 7C 00290 L D A.H 
IA1 2 A~ 
IAIJ .tt 
tAl't C'tA70f 

00300 
00310 
00320 

AHD 
uoc 
CALL 

L

•
HZ,0017H 

1Ali' 3£Cl 00130 LD • .OCl H 
1A19 CD8103 OOJ1tO CAl.l 0388" 
l ~tC C~ltl 00350 CALL 'llACH 
000~ 00360 [1'40 
00000 IOTM. £RROft S 

Program Listing 2. 

00100 ORG 7E24H 
00110 .......................................................... 

00120 :. •
00130 :. THIS SECTION INITIALI ZE5 RAM LINK 
00140 : ' ........................................................**
00150 
00 160 
00170 LO HL .41A6H :PC,N~ 10 RAH LINK 
00180 LO DE.STAR! :FlN~ SIAR! 
00 190 LO <HU .OC3H :JU~P 10 -
00200 INC HL 
00210 LO <HU.E : ­ LSB 
00220 INC HL 
00230 LD <HL>.O : - tlSB 
002~0 JP 0072H : BAC~ TO SAS I C 
00250 
00260 ,,•*'******'*'0*'***'**''***'*'********'**''""***'''*'''* 
00270 :• lH!S SECIIOH DEFINES THE ERROR HESSAGES 
00280 : ' 	 •
00290 .......................................................... 

00300 

00310 NFERR DEFll ' NUT WI THOUT FOR'" 

00320 SNERR DEFll ' SYNTAX" ' 

00330 RGERR DEFH 'R(JURN WITHOUT GOSUB'" 

00340 ODERR DEFll 'OUI OF DATA"' 

00350 FCERR DEFH ' ILLEGAL FUNCT !OH CALL " ' 

00360 OVERR DEFll ' OVERFLOW"' 

00370 OHERR DEFll ' OUT OF HEllORY"' 

00380 ULERR DEFll 'UNDEF !NED LINE '" 

00390 Bl>E:riR DEFll 'SUBSl:RIPT OUT OF RANGE" ' 

00400 DDERR DEFH ' REDEllENSI ONED ARRAY" ' 

0041 0 DOERR DEFll ·~ tVIDE BY ZERO" ' 

00420 ! DERR DEflt ' ILLEGAL DIRECT COllllAND" 

00430 TtlERR DErll ' TYPE tl !SliATCH" ' 

00440 OSERR DEFll ·our OF STRING HEllORY '" 

00450 LSERR DEFll ' SIRI NG ;oo LONG'" 

00460 STERR DEFH ' STR I NG 100 COHPLEX" ' 

00470 CNERR DEFH 'CAN HO ! CONTINUE"' 

00480 NRERR DEFll ' NO RE SUllE" ' 

00490 RWERR DHll ' RESUHl WI !HOU! '" 

00500 UEERR DEFll ' UNPRINTABLE"' 

00510 HOEHR DffH ' lllSSING OPERAND"' 

00520 FDERR DEFH ' BAD f'I LE DATA" ' 

00530 L3ERR DEFH ' DISC BASIC ONL Y" ' 

00540 

00550 
 : ......................................................... 

00560 :• •005?0 :• THIS SECllON IS A TABLE or HE.SSAG[ ADDRESSES 
00~80 :• 
00590 ...................................**''**"**"'**"'""' 

00600 
0061 0 TABL DEFW NFF. RR 
00620 DEFW SNERR 
00630 DffW RGER R 
006"0 DEF W ODE RR 
00650 DEFW FCERR 
00660 OEF W OVERR 

DEFll OllERR 

DEFll ULERR 

DEFll BSERR 

DEFll DDERR 

DEFll DOERR 

DEFll !DERR 

DEFll TllERR 

DEFll OSERR 

DEFll LSERR 

DEFW STERR 

DEFW CHERR 

DEFW NRERR 

DEFll RWERR 

DEFll UEERR 

DEFll HOERR 

DEFll FDERR 

DEFll L3ERR 


'.........................................................

:• 	 •:• THI S SECTION SELECTS THE CORRECT llESSAGE I 
;. •.......................................................... 

START 	 LD HL.TABL :POINT TO LOOK-UP TABLE 

ADD HL.BC ;ADVANCE TO llESSAGE HEEDED 
PUSH DE ;SAVE REGISTER 
LD £. ( HU : GET LSB 2F HESSAGE ADDRE SS 
I NC 	 HL 
LD D.<HU : GET llSB OF llESSAGE ADDRESS 
EX DE.HL ;POINT TO llESSAGE 
POP DE :RESTORE REGISTER ..........................................................


1• 
THIS SECTION SENDS llESSAGE TO THE SCREEN••:• 	 • ,........u ............................................... 


OUTPT 	 CALL 28A7H :DISPLAY STRING TO SCREEN 
LD HL,191DH :POINT TO ' ERROR ' llESSAGE 
PUSH Hl :SAVE IT 
LD HL , <40EAH l 

EX <SP> .HL 

CALL 28A7H 

POP 	 HL 
LD DE.OFFFEH 

RST 18H 

JP Z .0674H 

LD A,H 

AND L 

INC A 

CALL NZ.OFA7H 

LD A.OC l H 

CALL 0388H 

JP IAl FH 

END 


00670 
00680 
00690 
00?00 
00710 
00720 
00730 
00740 
00750 
00760 
00770 
00780 
00790 
00800 
00810 
00820 
00830 
00840 
00850 
00860 
00870 
00880 
00890 
00900 
00910 
00920 
00930 
00940 
00950 
00960 
00970 
00980 
00990 
01000 
01010 
01020 
0 1030 
0 1040 
0 1050 
01060 
0 1070 
01080 
0 1090 
01100 
01110 
0 11 20 
01 130 
01140 
01150 
01160 
01170 
01180 
0 1190 
01200 
012 10 
0 1220 

Program Listing 3. 
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.ZIP UP YOUR 
.~.. MODEL I'"\. 

~~ 
SPEED-UP UNIT • 1n easy to inst1• eltctronic device !hit enables programs 

to run 2 to 3 times Inter. It' s the lutes! ind finest qu1llty speed-up unit 

on the market. 


• 	guar1ntHd to double processing speed · no 1dditional 

purchases required . 


• 	programs will run up to 3 times laster (5.3 mhz) by 1dding 
1 ZBOB microprocessor 1nd del1y line • not supplied. 

• 	 returns automatically to normal speed during disk and 

cassette operltion • no software pitches required. 


• 	 keyboard power-on light changes color to lndic1t1 operating 
speed. 

$45.00 

VIDEO I. Reverses the video display to provide black characters and 
gr1phics on an 111 white screen tor a much easier to read present1tion. 
Soltw1re controlled. Cures pulling 1nd distortion problems commonly ex­
perienced with TRS-80 monitors. For use with TRS-80 monitors only. 
Assembled . 

$24.00 

"SATISFACTION GUARANTEED " 

Add $2.00 postage & handling • C11ilornia residents add 6% 11les tax 
-Foreign orders 1dd 15% . 

ARCHBOLD ELECTRONICS 
10708 Segovia Way Rancho Cordova, CA 95670 


(916) 635-5408 

Dealer inquiries invited
• 

MOVING? 

Let us know 8 weeks In adv.nee so that you won't miss a sin· 
gle issue of 80 M1crocornput1ng. 

Anach old label where indicated and print new adcress 
in space provided. Also include your mailing label 
whenever you write concerning your subscription. It 
helps us serve you promptly . 

0 Address change only 0 Payment enclosed 
0 Extend subscription (1 extra BONUS issue) 
0 Enter new subscription 0 Bill me later 

~~~$25.~-----------
80 MICROCOMPUTING 

If you huve no lube/ handy, pnni OLD address here. 
-.J 
~ Name____________Call _____ 

-.J ''<:: Address _________________ 

~City_______ State ____ Zip____ 

' pn n t NE Waddres~ here: 

Name-- - - - ------- Call _____ 

Address _________________ 

t' ( l f, ' . .. . • ' . ' ' ..... ' ' ' ' .. ' ' ~ - - • 

..-See L1sr of Adverr1sers on page 386 

I· .. 
r 

-,• 

WORDPROCESSING 

·POWER ­

for the TRS-808 

" ... If you ' re preMntly loolc.inQ for a mailin9 lil1 proc­
essor, thi1 repretenll the c urrent 11ate of the art." 

80 MICROCOMPUTING - 80 REVIEWS - JULY 1980 

MAILFORM is data entry at its best, just fill in 

the form! FAST, EASY to use functions include: 

search, sor1, extract, page forward and back. 

'Transparent cursor', inser1/ delete character•, 
and MORE! 

MAILRJTE prints 'personalized' form letters 

by inser1ing information from MAILFORM into 

Electric Pencil®, Scripsi~, or BASIC text files. 

Print letters, labels, even envelope1! Boldface, 

underscore, change margins, pause, print 
'unprintable' characters, and MORE! 

XTRAI includes: MAILFORM; MAILRITE ­
with capability of printing variable text from 

a 'key' file; MAILABEL - l , 2, 3, or 4 across 

label printer; and MAILSORT - sort a full 

40 track double density data diskette in 

only 48K! 


ALL MACHINE LANGUAGE 
mean• un1urpaleei 

SPEED. RELIABILITY & EASE OF USE 

For VISA, Muter Card & COD orders only 

Call NOW - TOLLFREE 
(800) 824-7888 

ASK FOR OPERATOR 203 

California (800) 852-7777 


Hawaii & Aiulta (800) 82•-7919 

For more information call (2 1•) 233-3998 

(Requiree min 32K 1inqle diak drh••) 

FOR THE MODEL I & m 
SPECIAL DELIVERY ..............$125 

XTRA SPECIAL DELIVERY .. $199 

FOR THE MODEL II 
SPECIAL DELIVERY ............. $199 


(Requh._ Mod ll DOS ,,.rt1lon Z.01 
T. tt 1 1-..11 • .,11'!tl t · h .. l tr,,. h!rn.1tk · ~ Ttt1.. 1y C >.>q . .1 .................. 	 ~----· 


software concepts 
13534 Preston Rd. Suite 142 

Dallas, Texas 75240 

Dealer Inquirie1 invited ,,.... 299 
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UTILITY 

Store source and object code on disk with this Microsoft program. 

Modifying EDTASM Plus 


Arne Rohde 
Pllevej 31 
7600 Struer 
Denmark 

0 ne of the main problems 
with converting from a 

tape-based TRS-80 to disk drives 
Is that many programs use tape 
for data storage. Conversion Is 
usually no problem with Basic 
programs, since the user has ac­
cess to the source code and 
relocation Is handled by the 
Basic interpreter. System pro­
grams are often more problem· 
atlc. Relocation Is complicated, 
If the source code is not avail· 
able, and Is desirable, if DOS 
facilities are needed and the 
program storage area conflicts 
with the DOS storage area. 

The common solution Is to 
move the program In memory so 
It can be loaded with DOS, then 
move it to its correct location, 
destroying the DOS. The DOS fa­
cilities, such as data storage on 
disk, are no longer available, 
and the user Is forced to contin­

ue to use tape for this purpose. 

Microsoft EdltortAaMmbler Plus 

Microsoft's Editor/Assembler 
Plus is tape-based. It was In­
tended to replace Radio Shack's 
EDTASM and T-Bug, offering 
more facilit ies at a lower price. 
The disadvantage is that no 
modification Is available allow­
Ing it to be used on a disk-based 
system to store source and ob­
ject code on disk. 

Apparat Inc. has made a 
modification to Radio Shack's 
EDTASM which allows It to be 
used with TRSDOS or NEWDOS. 
It comes with NEWDOS/80, but 
the user must purchase the 
Radio Shack version to obtain 
the documentation. There are 
still advantages to using the 
Microsoft version, such as a 
macro fac ility, the ability to 
generate code directly Into 
memory, and the option of leav­
ing the source in memory while 
the program is debugged with 
Z-Bug. 

I have used both and prefer 
the Microsoft version for most 
purposes, even though It lacks a 
cross-reference listing facility. 
The program itself uses almost 
12K storage when all modules 

are resident, so the sheer size of 
the task puts relocation out of 
the question for me. However, 
relocation is the only way to 
store source code on disk. If the 
Dump command could be used 
to move the source to disk and 
Load used to reload It Into 
memory before the assembler Is 
moved Into position, the source 
code need not be stored on tape. 
Since object code can be gen­
erated directly Into memory (as 
long as It does not conflict with 
the assembler), Dump can also 
be used to store the object code 
on disk. In certain cases It may 
be necessary to write the object 
code to tape, and then copy It to 
disk with T APEDISK or similar 
utility. 

Modifying EDTASM/Plua 

I have not been able to find 
any free memory within ED­
T ASM/Plus, so the modif ica­
t ions must be made by removing 
commands and using up the re­
sulting space by appending the 
utility onto the end of the code 
and forcing the program to re­
gard this as reserved memory or 
by locating the utility at the high 
end of memory and forcing the 
program to avoid this area. 

I rejected the first approach, 
since none of the commands 
seem dispensable. The th ird ap­
proach requires different proce­
dures for different memory sizes 
and restricts the routines which 
can be located in th is area. I 
chose the second approach, 
even though It has one major 
disadvantage-quashing the 
assembler or Z-Bug destroys the 
modification. However, if quash­
ing Is necessary, the advan­
tages of having all three rou­
t ines available simultaneously 
would no longer apply. Since I 
have 48K available (over 32K 
free), large programs can usual­
ly be written without a need to 
quash. 

EDTASM/Plus occupies the 
area from 4380H - 7265H, but 
source code Is written from 
71C9H, the remainder being 
one-time code. I use the area 
from 7266H - 72FFH, allowing 
the source code to begin at 
7300H. I also use the area nor­
mally used by the Quash com­
mand. When I store programs 
such as EDTASM/Plus on disk, I 
save more memory than Is nec­
essary In order to recreate the 
original program environment 
as closely as possible without 
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leftovers from DOS. I do this by 
storing the contents of reserved 
memory from 4000H to the be­
ginning of the program, together 
with the program itself. The 
modifications shown In the Pro­
gram Listing can be applled by 
using the following sequence, 
using RSM2D as the monitor. 

1. Load RSM2D. 
2. Reset with the break key 
held down. 
3. Answer the memory size 
question with a specific 
value. 
4. Type System. 
5. Load EDTASM/Plus. 
6. Enter RSM2D by typing/en­
try address. 
7. Type In the changes shown 
In the Listing. (You must sup­
ply the hex values of the text 
strings.) 
8. Move the area 4000H­
7305H to 5200H-8505H. 
9. Press reset to load the DOS. 
10. Dump the area from 5200H 
- 8505H to disk, with either 
84FOH or no transfer point. 
11 . If DOS transfer is used, 
Dump 8500H - 8505H, and 
transfer 84FOH as a dummy 
source module. 
The procedure tor initiating 

the assembler (assuming DOS 
entry point) Is now as follows: 

1. Type EDTASM (if EDTASM 
/Plus Is stored as EDTASM/ 
CMD). 
2. Type the name of the 
source file to be loaded. 
If 84FOH is used as transfer 

point for EDTASM, Load must 
be used for EDTASM when a 
source file Is to be loaded Im· 
mediately afterward. 

When a source file Is to be 
saved on disk, command Q Is 
used (for Quit, instead of Quash) 
to move the source In memory 
and to display the values to be 
used tor the Dump statement. 
Note these values since the 
screen will be erased as soon as 
the space key is depressed. The 
Dump command should be used 
as soon as DOS has been load­
ed. The source files are not di· 
rectly transferable to other 
assemblers, although a conver­
sion program could easily be 
written. The source could also 
be transferred via cassette tape. 

Comments 

The modificat ions may need a 

few comments. I found that the present on entry. This entry quired. 
Q command resides In the area skips the check for the end-of· The source start and end ad· 
646CH - 8483H. The command memory address (normally all dresses are stored together with 
table address starts at 4659H, memory Is used with no check the source code tn the four bytes 
with one byte for the command for reserved memory), so this ad­ at 8500H. When command Q Is 
code and two bytes for the ad· dress must also be set up. I use used, the source code and ad­

dress of the corresponding rou­ this opportunity to reserve mem­ dresses are moved in memory, 
tine. These values should be ory to advantage. I have a driver but no check Is made for mem­
checked before the modifica­ for an RS232 printer resident ory overflow. A check could be 
tions are applied. I used the ED­ here, so it may be used with ED­ made that the new end addr ... 
T ASM/Plus warm entry point T ASM/Plus. Also, I leave room does not exceed the address in 
(4383H), since source code Is for RSM2D or other code as re- location 4236H, though It should 

Program Listing. 

18118 1CHANCl!!S TO MICROSOFT BDTASM-PLUS TO ALLOW POR STORING 
18118 1ASSEMBLER TEXT ON DISK 
18128 1PROCRAKMED BY ARNI!! ROHDE , STROER, Dl!!NKARK, SBPTEMBBR 1981 
88138 ;COMMAND 0 USED TO EXIT AND MOVE SOURCE IN MEMORY 

8SH 88148 BFSTAD EOU 8518H ;STORE BUFFER START ADDR 
8582 88158 BPENAD EOU BFSTAD+2 ; STORE BUFPl!!R END ADOR 
8S84 11161 BUFFER EQU BFENAD+2 ;STORE TEXT BUFFER 
EBPF 18171 MEMEND EOU BEBFFH 1MEMORY ENO, ROOM POR RSM2D 

18188 ;PRINTER DRIVER, ETC 
646C 88198 ORC 646CH :0 COMMAND AREA 
646C 2A3242 18218 LD HL,(4232H) 1END OP SOURCE PTR 
646P ES 18218 PUSH HL 1STORE END ADDR 
6471 EDSB3142 18228 LD DE,(4238H) 1START OP SOURCE 
6474 DS 81238 PUSH DE ; STORE START ADDR 
6475 23 18241 INC HL 1INCLUOE FFFP END MARK 
6476 ES 18251 PUSH HL ; STORE ADOR 
6477 23 18268 I NC HL 
6478 AF 11271 XOR A ;CUI. CARRY 
6479 ED52 88281 SBC HL ,DE ;FIND MOVE LENGTH 
6478 44 88298 LD B,H 
647C 40 18388 LD C,L ;XPER TO BYTE COUNT 
6470 211385 11318 LD HL,BUFFER-1 1DEST ADDR -1 
6488 19 88328 ADD HL,BC 1+ LEN • END ADDR 
6481 EB 88338 EX DE,BL ;DEST ADDR TO DE 
6482 El 88341 POP HL ;SOURCE ADDR 
6483 05 88351 PUSH DE :STORE ENO ADOR 
6484 EDB8 88361 LDDR : MOVE TEXT 
6486 Dl 18378 POP DE ;ENO ADOR AGAIN 
6487 El 11389 POP HL ;START ADDR 
6488 221885 18398 LD (BFSTAD), HL ;STORE WITH TEXT 
648B El 18418 POP HL 1ENO ADDR 
648C 221285 88418 LD (BPENAD),HL 1STORE IT AS WELL 
648F 219C72 88428 LD HL,TEXT+37 1END ADDR TEXT 
6492 7A 88438 LO A,D 
6493 CD667 2 88441 CALL CNVL ;CONVERT KSD TO HEX 
6496 7A 88451 LD A,D 
6497 CD6A72 18469 CALL CNVR ; CONVERT LSD TO HEX 
649A 7B 88471 LD A,E 
649B CD6672 88488 CALL CNVL : CONVERT MSO TO HEX 
649E 7B 18491 LO A,E
649F CD6A72 111518 CALL CNVR I CONVERT LSl5' TO HEX 
64A2 217772 111518 LD HL , Tl!!XT 
64A5 CD3245 111528 CALL 45328 ; WRITE TO SCREEN 
64A8 18538 WTENT EOU $ 
64A8 3A4838 88548 LD A, (3848H) 1kEYBOARD MEMORY 
64AB E689 88558 AND 88H ;ISOLATE SPACE 
64AD 28F9 88568 JR Z,WTENT ;NOT SPACE KEY 
64AF C38819 88571 JP 9 ; BOOT SYSTEM 

88588 ;COU LD CONT TO 64B3H, END OF 0 COMMAND 
88 591 . 
88698 ; END OF EDTASM - EXTRA MEMORY RESERVED 

7266 88611 ORC 7266H 
88621 ;CONVERT NIBBLE TO HEX CHARACTER 

7266 88631 CNVL EOU $ 
7266 9F 88648 RRCA 
7267 IF 986 5 I RRCA 
7268 IF 88661 RRCA 
7269 IF 88678 RRCA ; MOVE MSD TO LSD 
726A 88681 CNVR EOU $ 
726A E69F 88691 AND BFH 1REMOVE UNWANTED 
726C F630 197 98 OR 31H 1ASSUME NUMERIC 
726£ FE3A 88718 CP 3AH ;CHECK ALPHA 
7270 3802 887 211 J R C, HEXOK 
727 2 C607 88739 ADD A,87H :CONVERT TO A- F 
7274 HE XOI< EOU $ 
7274 77 987 511 LD (HL) ,A ; STORE IN TEXT 
727 s 23 887 6 9 I NC HL 
7276 C9 11 0779 RET 
7277 0A8A "87 89 TEXT OEFW 8A8AH ; LF LF 
7279 44 119799 OEFK 'DUMP FILENAME (START•X ' 

"""" 

Program L1Stlf'lg conrmu~s 
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P1091am Listing conrmu~ 

728F 27 111181111 DEFB 27H 
7291 38 llll8lll DEFM '851111' 
7294 27 1111821 DEFB 27H 
7295 2C 11118311 DEFM ' , END•X' 

7298 27 1111841 DEFB 27H 

729C 58 1111851 DEFM •xxxx • 

72AI 27 11118611 DEFB 27H 

72Al 2C 11118711 DEFM I ,TRA•X I 

72A7 27 11118811 DEFB 278 

72A8 38 11118911 DEFM '84Fll' 

72AC 27 111191111 DEFB 27H 

72Ab 29 111911 DEFM ') ' 

72AE IA 119211 DEFB llAH ;LINE FEED 

72AP 28 1111931 DEFM '(SPACE) TO BOOT' 

72BE IA 1189411 DEFB llAH ;LP 

72BF 81 11119511 DEFB 8118 ; TERMINATE TEXT 


8119611 I 
11119711 ;ENTRY POINT AFTER EDTASM MOVED IN MEMORY 

72CI 11119811 BEGIN EOU $ 
72CI 318143 11119911 LO SP,438118 ;STACI FOR EDTASM 
72C3 2All85 1111111 LO HL,(BFSTAD) ;TEXT START ADDRESS 
72C6 223142 111111 LO (4231H) ,HL ;STORE IN EDTASM 
72C9 ES 111211 PUSH HL 
72CA 2Al285 11131 LO HL, (BFENAD) ;TEXT END ADDR 
72CD 223242 11141 LO ( 4232H) ,HL ;STORE IT 
7201 23 11151 INC HL 
7201 23 11161 INC HL ;PAST FFFF TERMINATOR 
7202 Dl 11171 POP DE ;DEST POR MOVE 
7203 ED52 111811 SBC HL,DE ;LENGTH FOR MOVE 
7205 44 11191 LO B, H 
7206 40 11188 LO C,L ;STORE IN BYTE COUNT 
7207 211485 111111 LO HL,BUFFER ;START OF MOVE 
72DA EDBI 111121 LDIR ;MOVE TEXT TO POSITION 
72DC 21FFEB 111311 LO HL,MEMEND ;EDTASM END ADDR (MODI FY) 
72DF 223642 11141 LO (4236H) ,HL 
72E2 2B 1111511 DEC HL 
72E3 223442 11161 LO ( 4234H) ,BL ;STORE EDTASM POINTERS 
72E6 C38343 11171 JP 43838 ;ENTRY TO LEAVE TEXT BUFFER 

111181 I 
1111911 ;CODE ON ENTRY WHEN TEXT LOADED 


72FI 81211 ORG 72Fll8 

72FI F3 11218 DI ;DISABLE INTERRUPTS 

72Fl 118633 112211 LO BC,33968 ; MOVE LENGTH 

72F4 218852 11231 LO HL ,52HH I BUFFER FROM 

72F7 111148 11241 LO DE, 41111118 ;DEST ADDR 

72FA EDBI 11251 LDIR 

72FC C3C872 11261 JP BEGIN ;GO TO MOVE TEXT 

72FF 1111 111271 NOP ;FOR 7311H 


11281 ;SET UP ADDRESSES AND TEXT END MARIER FOR EMPTY TEXT BUFFER 
111291 ;REQUIRED SINCE WARM ENTRY USED, IF NO SOURCE MODULE LOADED 
111311 ;WILL BE OVERLAID IF SOURCE MODULE LOADED. 

7311 1173 11311 DEFW 73911H ; TEXT START 

73112 1!1173 1113211 DEFW 731111H ;TEXT END 

73114 FFFF 1113311 DEFW llFFFFH ; END MARIER
.... 111348 END 

be obvious from the values In 
the displayed message. The Ini­
tial values stored at 7300H are 
used to Initialize the source pro­
gram area If no source program 
is to be loaded; they will be over­
laid If a source program is load· 
ed before executing the assem­
bler. 

The solution I chose is not 
Ideal for converting programs to 
run on DOS systems, but it Is 
reasonably easy to Implement. 
The alternative would be to pur­
chase a more expensive macro 
assembler and forget all about 
Z-Bug or to attempt both a 
relocation and a modification of 
EDTASM/Plus to allow It to be 
resident with DOS. With those 
alternatives, you can easlly live 
with a few shortcomings! 

I implemented the modifica­
tions using NEWDOS/80 and 
RSM2D, but I can see no reason 
why they should not work with 
TRSDOS as well. In fact, the for­
mat of the message with the 
Dump parameters has been cod· 
ed in the TRSDOS format rather 
than the NEWDOS/80 format, 
which, Incidentally, is much 
simpler. 

The principles of these 
modifications are also appli· 
cable to other programs; I have 
converted Tiny Pascal to work 
with disk storage for source and 
P·code. It Is now much faster 
and it is much more rel iable than 
using tape.• 

GANTT-PACK 


EASY PROJECT PLANNING UNIQUE PROGRAM FEATURES 
• Dynamic Scratchpad Entry • Simple Editing/Updating 
• Automatic Organization • Rapid Screen Review 
• Graphics for Communications • Pri nter of Your Choice 

• Charts and Data to Screen and Printer 

POWERFUL, FLEXIBLE, SYSTEM DESIGNED BY EXPERIENCED PROFESSIONALS 

• Now available for TRS-80· Model I, 48 K, 2 disks 
• TRS-80· Models II and Ill Versions by December. 1981 

LIBRA LABORATORIES, INC. ..- s1 Tel. (201) 494-2224 
495 Main Street Gantt-Pack c Libra Laboratories, 1981 
Metuchen, NJ 08840 PRICE $149.50 

•TRS-80 Trademark of Tandy Corp. 

348 • 80 Microcomputing, October 1981 



.. ' 


Not all Spelling Checkers are the same. 


MJCRQPRQQFTMstandsout! 

EASY TO USE: Prepare your text on any Z-80 baled micro­

computer. uaing any of a number of popular 1NOrd 
proceuing programs. When you are finished, enter the 
appropriate command, and MICROPROOF proofreads 
your document, displaying misspellings and typoe on the 
scr..n . Then correcting MICROPROOF can display each 
error 1eparately, requesting you to enter the correct 
spelling for each. You are allo given the option ot displaying 
errors in context or adding words to MICROPROOF's 
50,000 INOrd vocabulary. Finally, MICROPROOF corrects 
your document. All in less than a minute. 

SELECT APPROPRIATE RESPONSE: 

CORRECT MISSPELLED WORD: ENTER CORRECT WORD 
LEAVE WORD "AS IS": HIT <ENTER > KEY 
DISPLAY WORD IN CONTEXT: ? 
ADD WORD TO DICTIONARY: 
EXIT: 

WORD: !Your error! 
RESPONSE: 

Correcting MICROPROOF Screen Display 

SPEED is the single most important factor in a dictionary 
program. All dictionary programs will find your potential 
errors but if the program is too slow, you are not likely to 
use it. MICROPROOF's speed is outstanding. It can proof· 
read a several page letter in 20 seconds. 

LOW PKICES: Standard MJCROPROOF is available for 
either $89.50 (TRS-809 Models I or lll ) or 
$149.50 (CP/ M•, TRS-80• Model II and all others). The 
optional correction feature can be added at any time for 
an additional $60.00. Optional patches to integrate 
MICROPROOF into your word processing software can 
also be added at any time for an additional $35.00. 
(Integration patch not needed for Wordstar•.) 

MICROPROOF'S FULL H,OOI WORD VOCABll· 
LARY saves you time and allows you greater confidence 
in the lists of potential errors that MICROPROOF 
identifies. The mini-dictionary programs, with their 10,000 
and 20,000 word vocabularies, have many correctly spelled 
words omitted from their vocabularies. Conlequentially, 
they identify as potential "errors" many words that are 
actuaUy speUed correctly; five to ten timn as many such 
words as does MICROPROOF. So, when you UM 

MICROPROOF you will have far fewer extra INOrds to 
evaluate, a major time savings. There will be las need to 
look up 1.110rds in order to verify that they ar• in fact spelled 
correctly. The extra 30,000 1.110rds in MICROPROOPs 
voc.abulary assures you confidence in the error &ats th.at 
MICROPROOF generates. 

There are other proofreading programs available to choose 
from. Since MICROPROOF became available in December 
of 1980, a number of companies have announced programs 
with small dictionaries. It took us almost two years to 
develop MICROPROOF. During that time we were able to 
compress our full 50,000 word dictionary into a manageable 
size (fits on one single density 5~ inch disk) . And we were 
able to design a proofing program which operates 
remarkably fast. The chart below illustrates the compara· 
tive advantages of MICROPROOF. 

ADVANTAGES OF MICROPROOF 

MICROPROOF OTHERS 
DICTIONARY (Mini. 
SOFTWARE Dictionaries) 

DICTIONARY SIZE 50,000 Words 20,000 Words 

DISK SPACE 70.000 BYTES 170,000 BYTES 
REQUIRED {fits easily on 
FOR DICTIONARY one 51( disk) 

DICTIONARY VIRTUALLY EXTREMELY 
ENLARGEMENT UNLIMITED LIMITED 

SPEED- 400 Words 20 Seconds I to 5 Minutes 

SPEED- 3,000 Words 2 to 10 Minutes 

CORRECTION Op11onal Not Available 
FEATURE 

See your local microcomputer dealer or write to: 

CORNUCOPIA SOFTWARE 

Post Office Box 5028, Walnut Creek, California 94596 • (415) 893-0633 .,... 3711 
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in the nationwide 

CompuServe Adventure Tournament. 

Prizes: Grand Masters win two 

hours of free time on CompuServe. 

Runners-up win a CompuServe 
Adventure T-shirt (Grand Masters 
win this too.) 

Everyone who enters can, on 
request, receive a large poster of 
the Gray Morrow art on the opposite 
page in full color. We'll charge your 
account $2.00 for postage and 
handling. 

When? Starting at 6 PM local time on 
Friday, October 30, running through 
5 AM on Monday, November 2. 

How? 	 Since this will be our first nationally­
advertised tournament, we may 
have to make some last minute 
changes following our " in-house" 
tournament on Labor Day. So 
check the "What's New" section of 
the CompuServe Information 
Service for details preceding the 
contest. So enter. Collect treasures. 
Slay dwarves. And practice, prac­
tice, practice. How else will we be 
able to afford the T-shirts? 

C:OmpuServe "' 424 

5000 Arlington Centre Blvd. 
Columbus, Oh 43220 
Information Service Division 
(800) 848-8990 

..See Ltst of ~dver11sers on page 386 

If you're not already a member 
of the country's largest personal 
computer network, get on-line now! 

How does It work? 
Your computer talks to our computers. You 
need a modem and some special software. 
Software for the TRS-80~ and Apple 11 ~ 
computers are available at many Radio Shack~ 
outlets and all Radio Shack • Computer 
Centers. Atari~ users can access the system 
via Telelink '" software. Persons owning other 
brands of computers or terminals can also 
purchase the CompuServe Information Service 
through Radio Shack.&. In more than 260 
U.S. cities you can reach the CompuServe 
Information Service via a local phone call. The 
cost is $5 per hour, billed in minutes, to your 
charge card, for service between 6 PM and 
5 AM local time on weekdays and all day on 
Saturday, Sunday and most holidays. Limited 
daytime access is available at a higher rate. 

What do I get? 

There are more than 175 topics listed in the 

on-line index. Most first-time users are 

interested in : 

1. News, weather, sports. We offer the 

electronic editions of many of the major 
daily newspapers and the AP news and 
sports wires. 

2. CB simulation. "Talk" to other computer 
users anywhere in the country. We also 
offer electronic mail. 

3. Games. Many. including the multi-player 
Space War, Star-Trek, four Adventure 
games. 

4. Finance. Again, a wide variety for both 
historical and current data on stocks, bonds 
and commodities. 

5. Computer user groups (including national 
bulletin boards) and computer 
manufacturers' newsletters. 

6. Home information. Family Service. 
Government publications. Aviation news. 
Energy-saving tips. And more. 

When you are ready, CompuServe Information 
Service can provide you with a lot of big 
mainframe computer power. But see a 
demonstration at Radio Shackg right away so 
you can get on-line before the tournament. 

Radio Shack and TRS·80 are trademarks of Tandy 
Corporation. ATARI and Telellnk are trademarks of ATARI. 
Inc. Apple is a trademark of Apple Computer. Inc 
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TECHNIQUE 


An easier way for data entry. 


Formatted Screen Input 


F. Christian Byrnes 
83 Fairmount Ave. 
Hackensack, NJ 07601 

Entering moderate volumes 
of data Into the TRS-80 can 

be frustrating. A Basic program 
displays a prompting message 
which requests the input of one 
or more fields of data. If more 
than one field is to be input, the 
operator must know to use a 
comma between them. 

Terminals attached to large 
systems enjoy the advantage 
of formatted screens. The 
operator sees the screen as be­
ing divided Into headings or 
titles and input fields. Data 
corresponding to each heading 
is entered fol low ing Its 
heading and the cursor jumps 
from one field to the next as the 
data is entered. All of the 
headings remain unaltered in 
place until all of the data for 
that screen have been entered. 

Initially the TRS-80 does not 
appear to allow us the luxury of 
a formatted screen, but a litt le 
fancy footwork can change the 
operator's view of the computer 
drastically. 

Overview 

This program listing is an ex­
ample of the formatting and in­
put routines imbedded In a 
driver program to demonstrate 
how they may be used. Screen 
formatt ing is performed by the 
routine in statements 1100 and 

1110 using arrays OS and OS$. 
Array OS contains, in element 

zero, the number of field 
headings in this screen. Each 
element of the array thereafter 
contains the screen starting 
posit ion of a heading. The 
elements of array OSS, starting 
with element one, contain the 
text corresponding to the posi­
tions specified In OS. 

Input is accepted by a call to 
the routine at statement 900. 
This routine selects the next 
element from array OM and 
calls the subroutine at state­
ment 1000 to position the cur­
sor and read the keyboard. 
Array OM has two dimensions. 
Each element pair consists of a 
starting position and length for 
an Input f ield. Element (0,0) 
contains a count of input fields 
for this screen. The accepted 
data is returned in variable OBS. 
Variable OE contains a pointer 
to the next element of OM. 

Logic 

The example program shows 
how to use these subroutines. 
Line one dimensions the re­
quired arrays. Line 10 and 20 
load these arrays from data 
statements. In a disk system 
this information could easily be 
read from a Ille. 

line 30 calls the screen for­
matt ing subroutine. Upon 
return all of the headings have 
been placed In their proper 
positions on the screen. 

line 35 calls the screen input 
procedure at line 900. Line 910 
tests variable OE. The number 

of the next array element of OM 
to be used as location and 
length of the Input field is con­
tained In OE. The calling pro­
gram could change this value 
prior to a call in order to skip or 
repeat a field . If such a function 
is to be used, a device such as 
T-Beep would be needed to 
alert the operator to the 
change. 

Lines 920 and 930 set inter­
nal variables XP and XL equal 
to the referenced elements of 

array OM and are followed by a 
call to the subroutine at line 
1000. This method was chosen 
so multiple format and input 
tables could be used within a 
single program. Modified ver­
sions of lines 900 to 960 could 
be coded in a single program, 
each for a different screen for­
mat, and all could call line 1000 
for input. 

• 1000 begins the keyboard 
input routine. 
• 1001 sets OBS to nul l. 

l CLEARl 511 1DI" Oll( 25 , 2) , OS ( St ) ,OS$ ( St ) 
S DIM AA$ (2 S) 
ll READ Oll(t,I) 1POR Oll •l TO Oll ( t,I ) 1READ Oll (Oll , l ) , Oll (OH,2) 1NE XT 
21 READ OS(t ) : FOR Oll•l TO OS (f ) 1READ OS(Oll) ,OS $ (Oll ) 1NEXT 
31 COSUB 1111 
35 COSUB 911 
41 AA$(0E-l) -08 $ 
51 I P OE<-OM ( l,t) THEN 35 
0 CLS : PRltn' "THANl YOU " 
71 'PROCESSING ROUTINE GOES HERE 
81 POR N•l TO OE : PRl tn' AAS( N) 1 " " i:NEXTN 
e s N$• l NUY$ 1 I P LEN( N$) • • THEN es 
91 COTO JI 
911 ' I NPUT ARRAY DRI VER 
911 I P OE•t OR OE>Oll ( l , I ) THEN OE• ! 
921 XP•Oll(OE, l) 
9 31 XL•Oll (OE, 2 ) 
948 COSUB 1181 
9 SI OE• OE+ l 
969 RETURN 
1111 'GET FI ELD 
1111 0 8$•"" 
1112 PRI NT@XP, CHR$( l4 ) 1 
1814 FOR OC• I TO XL 
111 5 OA$•INKEYS: IF LEN(OAS ) •I THEN U I S 
1111 IP OAS• CHRS ( e ) THEii COSUB 11 51 :GOT0188S 
111 2 IF OAS• CHR$ ( 9 ) THEN OA$• CHR$ ( 32) 
l llS Ir 0 A$• CHR$ ( l3 ) THEN QC • XL:COTO 183 8 
1119 If OA$ >CHR $( 91) OR OA$<CHR${32) TH EN u e s 
1121 0 8 $•08$+DA$: PRitn' OAS1 
11 31 NEXT:PRi tn' CHR$ ( l S) 1: RE TURN 
llSt ' BACKSPACE k EY PRESSED 
U SS If LEN( 0 8$)•8 THE N OC•l1 RE TU RN 
1861 0 8$•LEFT$ (0 BS , LEN(OB$)-l) :PRI NT CHRS(8) ; 
116 5 OC•OC- l 
1171 RETURN 
1 111 CLS:POR OH• ! TO OS ( t ) :PRI NT@OS ( OH ) , OSS ( OH ) :NEXT 
!Il l RETURN 
9118 DATA I S , 2 88 , 41 ,272, 44 ,336, IS,35 9, 2 , 36 7 ,S , 4 59 , J , 463, 3, 46 7 , c, 
'76 ,4 . 525 . 41 ,671 , 8. 735 . 8, 841, 55 . 915. 55. 969. 5 5 
911 1 DATA 11. 81.SAllPLE DATA COLLECTION SCREEN,19 2,ACCOUNT NAME , 2 
6 4 , ADDRESS , 328 ,C I TY , ) 5),STATE , 363, JI P , 4 48 , • TELEPHONE ( ) 

EXT: " 
9111 DATA Sl2,REPERRED BY,652,P I RST ACTI VE DATE,716,LAST ACTIVE 
DATE , 812, COftMENTS 

Program Listing 
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Spelling Errors? Does your TR5-80* wordprocessor need help? 

CAN SPELL rendezvous AND mnemonic AND OVER 38,000 OTHER WORDS 

Now let TRS-80 and Proofreader by Aspen Software Company check your Scripsit• , Electric Pencil , or other 
documents for spelling and typographical errors. It has all the features needed to meet your proofreading requirements. 

• Checks every single word of even your biggest •All unknown words are listed on the screen •nd 
document in under 5 minutes. can be saved on a file for printing . 

• 	 The 38.000 word dictionary is one of the • Works wi th almost any TRS-80 wordprocnsor 
largest available . including Scripsit and Electric Pencil. 

• 	Dictionary can be easily extended to add more • Comes with complete and easy to understand 
words such as technical terms or names. User ' s Manual. 

• Proof-Edit ' M. optional interactive corrections feature for Model I I 111 

GRAMMATil{" 

BEYOND SPELLING CHECKING 

A spelling checker may not be enough! This paragraph iial izAtion. balanced quotation marks and parentheses, 
contains a number of common errors (indicated by and and repeated words. In addit ion. it will produce a 
underlining) that will be discovered by Grammatik that list of all unique words found in your document with the 
would seldom ever be caught by a spelling checker. number of times each was used. Grammatik comes 
FOr example. Grammatik checks for improper word with a dictionar'" of commonly misused phrases and a 
usage as identified by a number of writing style man· clict ionary of sexist terms . It also includes a comple te 
uals (such as "seldom ever). Grammatik will check for -.ct of utilities to build .. sort . and merge phrase and 
the presence Of ce rtain words such as jargon or sexist jargon dictionaries of your own. Works with Scrips it . 
terms. .i! also check!t for consistant punctuation. cap- Electric Pencil. and other standard TRSDOS text files. 

Proofreader Proof-Edit Grammatik 
MODEL I Require' J2 K RAM . I dosk dr ive. T RSDOS or NEWDOS.. $54 .00 t:J0.00 $49.00 
MODEL II Requires MK RAM . I disk drive. TRSDOS 2.0 

(can cheek 1. 2 file s usinit XFERSYS1.... . ..... . . .. . . .. ... ..... ... .... .. $109 .00 N/ A $99.00 
MODEL Ill Requirn 32K RAM . I d isk drive. TRSDOS .. .. .... .. .... .. 

M•nua l nnly. specifv model trefundablc>. ... . ... .. . ... . .. ...... .. .. . . . 
$64 .00 
$3 .00 

t:J0.00 
•s.oo 

$59.00 
$5.00 

Aspen Software programs are professional quality 
software tools developed for the TRS-80 by a Ph.D. in 
Computer Science . Other tools include : 

SOFT-SCREEN ' M . a powerful. state of the art full 
~creen text editor. Over a year in development. Soft. 
Screen is compatible with all TRS-80 programming 
languages. including BASIC. FORTRAN. MACRO. 
Ratfor. and COBOL. Easy to use. comes with tutorial 
and full documentation. 

RATFOR. a structured language preprocessor 
for Fortran developed at Bell Labs . Aspen Software 
Ratfor provides a number of extensions. including 

"case" and "string" . Includes complete manual with 
a ll the information needed to learn and write Ratfor 
programs . Requires FORTRAN . 

- PP-RATFOR . a preny printer for use with Aspen 
Software Ratfor. Automat ically formats and indents 
Ratfor source programs. 

Ratfor PP-Ratfor Botti Soft-ScrMn 
MODEL I $49 .00 $30.00 174.00 ....00 
MODEL II $99 .00 $49.00 1139.00 $11.00 
MODEL Ill $59.00 $34.00 184.00 $75.00 

Manuel only(refundable) 112.00 $15.00 

MODEL I. Ill rc<juin· 48K . 2 drive\. TRSDOS 
MODEL II m.iuor'' ' MK . I dri,c. TRSDOS 2.0 
P1ca.se C"all or v.Tit~ for detai ls a boul our wordprcxessor 

. ,. ' . " . 1.. . . . .. . 1- : . I~Q .·,. .t~ ;; : ·:~ ©~ '·:) .·: ~··· - . ...Ploa NV'N~-1 ~~'3~W
T.M . 

ASPEN SOFTWARE 
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"The standard TRS-80 method of accepting input from its 
operator is about as efficient as punched card input." 

• 1002 turns on the cursor in 
the f irst position of the Input 
field. 
• 1004 counts the number of 
characters Input up to the 
maximum fleld length. 
• 1005 accepts one character. 
• 1010 la used If the char· 
acter Is a backspace. Go to 
the subroutine at 1050 (see 
below), then go to 1005. 
• 1012 is used If the char· 
acter is a forward arrow; 
turn it Into a space and con­
tinue. 
• 1015 is used If the char· 
acter is the enter key, then 
the f ield Is complete, so 
make the field length equal 
the maximum field length 
and then go to line 1030. 
• 1019 is used If the char· 
acter is neither alphabetic 
nor numeric; discard It and 
accept the next character by 

going to line 1005. 
• 1020 appends the char­
acter to the previously ac· 
cepted characters and dis· 
plays It on the screen. 
• 1030 repeats until the max· 
imum field length Is achieved, 
then turns off the cursor and 
returns to line 950. 

Line 950 Increments OE to 
point to the next element of ar· 
ray OM In preparation for the 
next call to this routine. It then 
returns to the call lng program 
with variable 08$ containing 
the requested input string. 

The subroutine at line 1050 Is 
called from line 1010 if the Input 
character Is a backspace. Line 
1055 handles a backspace from 
the first posit ion of a f leld and 
prevents the cursor from mov· 
Ing Into the tltle field. Lines 
1060 and 1065 handle all other 
backspace conditions followed 

DISK DRIVE WOES? 
PRINTER INTERACTION? 
MEMORY LOSS? 
ERRATIC OPERATION? 

Don't 

~!;~~e ~~, 
"''" 00'" be tho"'' '"' ... .. "'"'~ Floppies. printers. memory & processor often interact ! Our 
patented ISOLATORS el iminate equipment interact ion ANO curb 
damaging Power Line Spikes. Surges and Hash . 

.~~;;~~;'.~:S~. ~~~~~;1'.~':P'~sa:~ 
• ISOLATOR (IS0.2) 2 fitter IM>la1ed ~ 90dla1 benlta; (6 

IOCketa total); Integral SpikWSurge Suppranlon; 1175 wMax 
lo9d. 1 KW either bank .. .. . .. . .. .. .. . . .. .. . . . . . .. MUS 

•SUPER ISOLATOR (IS0.3). similar 10 15().1 except double 

• ~~"¥C:A~11M'1C,' iS0:1'-~~~tt has. s ..... stUS 

•~~~\~(l':t~iSt;,;li~," tO iS0:2 e~c.pt ·~·S10U5 
flttertnPr& ~·ton . . . . . . .. .. . .. .. . .. .. . .. .... stus 

• CIACU BA EA, any modal (~8) . . .......... Add S 1.00 
• CKT BAKAISWITCHIPILOT (·CBS) . . . . . . . . . . . . . . . . Add S16.00 
AT YOUR 
DEALEAS 

Master-Cant, Visa, American Exorna 
OrderToll Free 1-IC»225-411a 
(ea AK, HI, PA I Canada) 
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by a return to the input process· 
Ing in the middle of line 1010. 

UHge 

In this example the call ing 
program consists o f lines one 
through 90 and provides no 
function other than data ac· 
cumulation of a single screen. 
Rudimentary validation of the 
contents o f 08$ between calls 
to the input array driver at line 
900 Is possible, but more exten­
sive processing could cause 
the operator to overrun the in· 
put capabilities of the program. 
Any delays caused by in· 
put/output should be isolated 
to the t ime between screens or 
even better, after all input is 
complete. This, of course, will 
depend upon available storage. 

Summary 

The structure of these rou­

tines was chosen to facilitate 
their usage in as many pro­
grams as possible. This build· 
ing-block approach will help to 
speed development of future 
programs. In keeping with this 
design technique, we have des­
ignated certain variables as be· 
longing to common routines. 
The letters 0 and X are the initial 
letters of all variables within 
these routines. Additionally, al· 
though this llstlng does not 
demonstrate it, we have re­
served variables start ing with 
the letter Z for binary flags 
(yes/no). 

Data collection is an impor­
tant part of many appllcatlons. 
The standard TRS-80 method of 
accept ing input from its 
operator Is about as effic ient 
as punched card input. These 
routines could speed up file 
building. • 

THE 
ARGUS 
CHRONICLE 

STARDATE 12i56.3 .\n explosion hli. destroyt>d the mam engines 

aboard the deep SJ'&'e explun:r . the ..\HGUS The ship b clnftmg '"th onlv 
mw1u\ning power. The life ~11ppon s~-,..1ems are falling ru><l the mam ~are 
dad Ahead lies SpK.-es1at lon ALP! L\. A front ..· ,-a11 for help oo the""'"""!!'·..,><~· 
uansmitter brings only sikuce. Your only dvuw.'C for 'iOilU"\1\uJ 1~ tn rcad1 the 
safety ofSpaces tallon ALP! L.\ 

SPACE STATION ALPHA DEAD AH EAD. 
THE DOCKING LAMP IS LIT .. ... . . . 

Foc Wl ou t o f ttut-t Wl•rld m~~tcTy. o«ier rtu~ '-·Jas....k moctune lan!-.ruagc a<.h-enturc 
1119 .95/ caMCtt< llM.95/ dl"" ( IJl..16 K/ <H • 3llK / dJ><) MODI.!' 

ED';;~:'!?. ::.sT 
Ma,..ard. at.... 

a11•• 
111......1 

.,.. 477 

V&.a. M..c...."9 altd p ..o•• 
............e pted. JI.... rs.Wa•ta 
_...., ta.. o ..........,.,.... Ml4 

18 t o r aJr •ltlptme•t. AM ak.t 
o•t" ••-tt• d•plieatl•llC ..rn... 



DISK Ill Two 
driveany 864.00 

DISK Ill Any 
w/outdrtvea 435.00 

TRSDOS"' I 
Manual 21.90 

LDOS OperatingIF YOU DON'T SEE IT ADVERTISED CALL US AND ASK FOR IT. 
System 149.00 PUBLISHED PRICES REFLECT CASH DISCOUNT. 

ALL PRICES ARE SUBJECT TO CHANGE WITHOUT NOTICE. COMING SOON!! 
5 I 10 Meg WINCHESTER for

TRS-80 and TRSDOS are trademarks of Tandy Corp. MOD IllDISK Ill is a trademark of VA Data Corp. 
Internal MODEM for MOD IllDealership available. To order eel loll,,... 800 345-8102 or (2151411-5)001n PA. 

VR Data Corporation 
777 Henderson Boulevard• Folcroft, PA 19032 •..=. 
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DISKlll 

100%Compatible 


Model 111 Disks 

Complete Bu1lne11 
Syatem lncludn: 
48K TRS-80"' Model 
Ill, Diak Ill"' 2 Drive 
Syatem, TRSDOS 
and Manual. 

$1882 
IMMEDIATE DELIVERY - COMPARE AND SAVE 

VR Data's DISK Ill features: 
• Completely compatible with TRSDOS 
• State-of-the-art circuitry 
• Fully tested, calibrated & burned-in 
• Up to 4 drive configuration 
• Heavy duty linear power supply 
• Warranty 120 days - 100% parts and labor 
• Installation with simple hand tools 
• Optional 80 tk and 2 sided drives 
• 	READ 40 - Pgm. to read 40 tk. Diskettes 

on 80tk. Drives $25.00 
DISK Ill single drive assembly includes: one 40 controller, mounting hardware, and applicable 
track 5'A" double density drive, power supply, cables. 

Pertpheral• 
EpsonMX80 
Epson MX80FT 
EPSON MX100 
Centronics 739 
Starwriter 25 (P) 
RS-232 Model 111 
Lexicon Modem 

$500.00 
625.00 

$800.00 
750.00 

1395.00 
75.00 

125.00 

MODEL I/Ill
EXTERNAL DRIVE 
W/ PS & ENC 
Fully Compatible 
120 day warranty 
Easy installation 
80 tk or 2 sided 
80 tk &2 sided 

$299 


$419.00 
549.00 

DISK Ill Single 
drive usy· $599.00 

External drtvn 
(3 I 4) 299.00 

OTHER PRODUCTS 
SUPERBRAIN 64K 2990.00 
PARALLEL PORT ­

SUPERB RAIN 99.95 
MOTOR MINDER'• 

FOR SUPERBRAIN 149.95 
DISK & MYSTERIES 22.50 
BASIC & MYSTERIES 29.95 
NEW­



TECHNIQUE 


A loop in a nest slows you in a rush. 


Thoughts on For . • . Next 


Richard Amyx 
994 North S.COnd St. 
San Jose, CA 95112 

Awhile ago I was tinkering 
with a little game I'd found 

in a book, the gist of which was 
to keep tabs on a nine-element 
array and to toss out array 
elements as certain conditions 
were met. The listing was rela· 

Upper Totel 

tively short and had no terribly 
complicated statements, so I 
keyed It In without paying much 
attention to what was going on 
within the program. 

The routine was query/re­
sponse, ned query/response, 
and so on, with virtually no time 
lag between my responses and 
the next query-until the fifth 
or sixth response, at which 
point the program appeared to 
take off into outer apace. After 
waiting a reasonable length of 
time I broke out of the program 
and proofread my keypunching 
around the break-no errors. 

So I tried again and got the 

,,.. of 

Limit lletallona Mui mum 

9

•7 

7380 
..ea 
2900 

100.0 
&3.4 
37.9 

II 1554 21.1 
5 780 10.11 
4 340 5.11 
3 120 I .II 
2 30 0.4 

Table 1. Four-dHp For loops. 

same result. But this time I 
decided to wait the machine 
out. When I eventually returned 
to the computer, I found that 
the program had indeed gone 
on as It should have. Why, I 
wondered, the sudden quan­
tum leap in time between 
response and query? 

I then looked at the program 
more closely where I'd broken 
out of It the first time, and 
found that the break had been 
In the middle of a sequence 
that looked llke this: 

10 FOR I • 1 TO 9 
20FORJ • 1 T0 9 
30 FORK • 1 T09 
40 FOR l • 1 TO 9 

100NEXT l 
llONEXTK 
120 NEXT J 
130 NEXT I 
l40GOTOu1 

It didn't take too much 
button-punching to learn that If 
this nest of For loops went all 
the way through It would re­
quire 7380 (9 + 92 + g3 + 9°4) 
total Iterations. Combine that 

with a couple of If statements 
In the middle, and you can bet 
you're going to have to wait for 
a response. 

Then looking at the program 
even more closely, I decided 
that It would require very little 
housekeeping to reduce the 
length of the array, and hence 
the upper limit of these For 
statements, as the game pro­
gressed. I wondered how much 
time could be saved if this one 
change were made. The givens 
were that the For loops would 
remain four deep and that the 
equation for the total number 
of iterations required was Y = 
N + N2 + N3 + N°', where N 
was the upper limit of the For 
loop. A little more button· 
punching yielded the numbers 
In Table 1. 

The numbers of Iterations 
themselves ought to be im­
pressive-certainly they're big 
enough-but what's even more 
Important are the differences 
between them and the percent­
age of maximum time those dlf· 
ferences represent. This Is 
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TRS-80® DISCOUNT TRS-80® 
SOFTWARE 

MODEL Ill sonwARE MODEL II sonwARI 

26-1 563 Scrips it I & Il l. ........ S79.00 26- 4530 Scrips it II . . ... . ... .. $265.00 

26· 1566 Visicolc I ......... .. . S83.00 26-4511 Visicolc II .... . . . . . . . $265.00 
26· 1567 Visicolc Ill ....... . ... S83.00 26-4512 Prof ile II. . .. . . .. . . . . $162.00 
26-1552 General ledger.... . . S90.00 26-4501 General ledger. . . .. $180.00 
26· 1553 Inventory Ctl .. . . . ... . $90.00 26-4502 Inventory Mgmt.... . $180.00 
26-1556 Payrol l. ............ S 180.00 26-4503 Payroll ...... .. . . .. . $360.00 
26-1555 Accts. Receivable .... S 135 .00 26 -4504 Accts Receivable. . . . $270 .00 
26-1554 Accts. Payable.. .... $135.00 26-4505 Accts Payable.... . .. $270.00 
26-1558 Bus. Moi l list ... . . . .. . $90 .00 26-4507 Moil l ist II. .. ..... .. $108.00 
26-2201 Fort ran I. .......... . . $90.00 26-4701 Fortran .... . .. ...... $270.00 
26-1562 Profi le . ..... . ....... $72.00 26·4703 Cobol. ... . . ... . .... $270.00 

Plus many more..... .. . . . Plus many more. ....... . 
COLOR sonWARE POCKET sonwARE 

26-3050 Chess .......... . ... . $36 .00 26-3510 Rea l Estate .. . .. ... .. . $22.50 
26-3051 Quaser. . . .... .. .... . $36 .00 26-3511 Civil Eng... ..... .... . $22.50 
26-3052 Pinbal l. ... . ......... $27 .00 26-3513 A viation ... ..... .. . .. $22 .50 
26·3053 Football .. ... .... .... $36.00 26-3516 Bus. Statistics.. ... .. . $18.00 
26-3055 Checkers... . .... . ... $27 .00 26-3517 Bus. Financial. . . ..... $18.00 
26·3057 Dino Wars.. .. .. .. .. . $36.00 26-3518 Per . Financial. ... . . .. $18.00 
26-3059 Backgammon... . .... $27 .00 26-3514 Moth Drill. . .... .. .. .. $13.50 
26-3152 Typing Tutor..... .. .. $27 .00 26-3515 Games... .... .... . . . $13.50 

ORDER TOLL FREE1-800-841-0860 
CALL US - SAVE MONEY 

We carry the full line of TRS-80 Computers. All TRS-80 software, 

furniture, and accessories sold at discount. We stock most items to 

assure you fast delivery and save you money . 

WRITE FOR FREE CATALOG 

No Taxes on Out Of 
State Shipments 

Immediate Shipment 
From Stock on Most Items 

DOWNTOWN PLAZA SHOPPING CENTER 

DEPT. I 4A 
115 C. SECOND AVE. S.W . 
CAIRO. GEORGIA 31728 

(912) 377-7120 Ga. Phone No. 
.,_.. lo .............­ ...... ,__, Corp. 

Thousands of 
Satisfied Customers 

VISA And 
Mosterchorge Welcomed 
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PUBUCATIONS for the TR5-801 Model U1 
Mystery of the ROM Mystery of the DISKETTE 

Mystery of the DOS S1t.t5 MCh 

Must additions to the computer library of the serious 
programmer as well as the casually interested. Written 
in a technical. yet easy-to-read and understandable style. 
&ch book lncludM: 
• 	 detailed tables of contents and indexes. alphabetical 


and numerical tables with numerous cross references. 

• 	 register setup going into routines. 
• 	 register results coming out of routines. 
• detailed explanations on all routines. structures, 


codes. etc.; and not just a few ambiguous comments. 

• 	 Numerous summaries for ease of book use. 

Spedal ••. all thr" $49.95 

SORT/CllD 
• 	 multi-key (to 14 fields): Multi-tag (to 14 more fields) 
• 	 sort any combination of variable type 
• 	 integrates easily into any existing program 
S19.95 •ch Disk or non-disk; Model I or Ill, 32K or 48K 

PATCHIS 
to allow operation of many Model I programs on the Model Ill : 
• 	 LM OFFSET/CMD, Superzap/CMD' 
• 	 RSM 20/CMD 10K, 32K, 48K' 
• Big Five Software Games (all games)' 
$5.95 each Many more ... send for brochure1 

DISK DmCTORY INDIX PROGRAM <Model /11 onlyJ 
• 	 Maintain a master directory listing and file all diskettes. 
• 	 Index size limited only by diskette space available 
and number of diskettes on which the index will be 

maintained. 
• 	 Summary by file name, diskette, or extension. 

Direct/BAS S14.95 

Dlrect/CMD $24.95 (enhanced. more powerful, faster) 


Send check or money order (Kansas residents 
add 3% sales tax) to: Twenty-Flr1t Century Softw•r• 
1807 North Cochran Hu1chlnlOl'I, K•nt1H 17501 
Call 311 HJ.1CM7 for additional information. 

Registered traoem&rks 0< prcdJ<:ts ol ' Tandy Co<p . ' Allc>lrat Inc . 
'Small S151ems Soltwere. 'Big Five Software Company 
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most strikingly illustrated by a 
graph (see Fig. 1). 

As you can see, once you get 
past an upper limit of six you're 
going to be making some very 
powertul time trade-offs for 
every increment in the upper 
limit of the loops. 

Getting back to the game, It 
appeared that the program 
usually wouldn't get Into the 
heavy looping sequence until at 
least the third response, which 
meant that the upper limit 
could have been reduced from 
nine to seven and that a 62 per­
cent saving in time might be 
realized. The next step, of 
course, was to test my 
hypothesis. 

To do this, I wrote a short pro­
gram just like the example se­
quence shown, filling in the 
dots with a couple of do­
nothing If statements to in­
crease overall execution time 
and thereby reduce the effect 
of my own reaction time on the 

stop watch. The results I GOt 
were (N again representing the 
upper limit of the loop index): 

N = 9 . I = '8 MC. 
N=8. 1 • 29 
N ; 7. t = 17 

This was close enough to prove 
the theory. The execution of a 
very slow portion of the pro­
gram could indeed be speeded 
up by at least 62 percent just by 
indexing the upper limits of the 
four For loops. 

The rule is simple: The 
amount of time it takes to ex­
ecute nested For ... Next loops 
increases by the power of the 
depth to which the loops are 
nested-two-deep loops, time 
squared; three-deep loops, time 
cubed; and so on. Obviously, 
the best solution is not to nest 
For loops any deeper than ab­
solutely necessary, but if you 
must nest them deeply, then 
pay very close attention to the 
ranges of the loop Indices. • 

Total 
lte<atlona 
Required 

("f• of 7380) 

8000 

7380 
(100) 

7000 

(90) 

eooo 
(80) 

4000 

3000 
(40) 

(30) 

2000 

1000 

(1111 

0 2 3 4 5 & 8 9 

Upper Limit 

Fig. 1. Total iterations versus upper limit for four-deep For 
loops. 



PROGRAMMING TOOLS FOR YOUR 

TRS-80™MODEL I AND MODEL III 


INSIDE LEVEL II 

The Programmers Gulde to the TRS-80 ROMS 

INSIDE LEVEL II is a comprehensive re lerence guide10 rne Lever II ROMs which allows 
lhe machine language or Basic programmer to easily u111ze lhe sopn1sl1cated rou11nes 
lhey contain Concisely explains set·uos c a111ng seQuences and vdnable passage tor 
number conversion ar11hme11c operar.ans and mathematical lunctl()Os as weu as 
keybOara tape and v•deo mutJnes Part 11 presents an ef'lt1re1y new comoos11e 01ogram 
suucrurn wn-cn ·oad s under the SYSTEM command and e-ecutes in bom BasJC and 
machone code " lh rhe speed ano ethciency ol a comp.rer In adc!olo0n lhe 18 chaP1ers 
.ncruoe a •arge OO<ly ot other "''ormanon uselut 10 me p<ogratmlef oncJudlng aape 
tounals RAM useage rek>C::at on ot Basic Pfograms USA ca• e:..pansion etealtng 
SYSTEM !apes 01 yout °"" programs 1n1erlacong o l Basie variables dlrec l oy wolh 
mach1ne cOde a methOd ot greatty 1ncteas.ing 1ne speed a1 which dala elements are 
Sloreo on l ape and specia l precau1o0ns IOI dtsk syslems INSl0£ LEVEL II is a clearly 
organ.zed reference manual 11 rs luly 1ypese1 and packed wolh nottong hul uselUI 
intonnahon It does nol contalf'l ques1..ons and ans""efs ROM dumps a car loons 
Includes upd8tes lor Model Ill. INSIDE LEVEL IL- •.$15.95 

SINGLE STEP THROUGH RAM OR ROM 
STEP80 auows you lo Slep lhrough 3fYV Basic or machone lan<)uage p<ogram one 
1nstrucoon a1 a time and see the address f'le•adec1ma1value Zt1og mnemonic register 
contents and stepcount IOf each instruCIK)f"I The top 14 lines ol lhe video screen are letl 
unalered so lhal lhe 1arge1p<ogram may oerlorm •Is dtsplay luncl!ons unobs1tuc1ed 
STEP80 will totlOw program flow rignt nro the ROMs and is an invaluable aid 1n 1eain.ng 
now the ROM rou1°nes tunctton Commands .nclude step wace) d jsassemble run '" 
slep mode at va 11abte step 1a1e disp lay Of a1te1 memo<y or CPU tegrsters rump to 
memo<y 'OC311on execute a CALL SCI b1eakpc1nts in RAM or ROM write SYSl ~M 
taoes and re1oca1c to any page n RAM The disp lay may also oe rouled 10 your hnc 
pHnter ttvougn tric device coNrO' OIOCk so custom pr nt d 11ve rs are a1..1toma11ca ly 
suoported 
Speci fy Model I or Model Ill . STEP80..•..Sl&.9S 

TELECOMMUNICATIONS PROGRAM 
Tn1s machine 1anguage ptogtam allows rellat>'4! htgh speed Me transtefs oe1....eeo two 
disk based compulers over mooerns Of dHecl Wtte II is menu driven and e"(ueme~ 
s.mpie 10 use Funchons anclude real time 1eunlf'lal mode save RAM butter on dlsk 
transrn1 1disk hie recet\le binary Mes e•arnne and mocllty UART parametet"s program8 
custom IOg ·on messages au1oma1ic 16· t>1t cnec.ksumver1tica11on ot accura1e transmtS 
s<in and receP1-0n and many more user conveniences Suppot-1s one p<onlets and 
owercase cna,acters W..th rh.s program you Wdl no IOngef need to convert machine 
ianguage progtams 10 ASCU tor l ransm.s5'0'1 and you w 1 know mme<loal ely .1 lhe 
tiansmrssl()fl was aCCUfate 
Specify Model l or Model 111. TELCOM- .$39.95 

PROGRAM INDEX FOR DISK BASIC 
Assemt>•e an alphabetized tnde• of your en1t1e PfOQram •t>rary lrom disk d rec1ooes 
Program names and lree space are read au1oma1oea11y tneed no1be l yped1n) and may 
be alphat>el1lod wolh a lasl Shell Metzner S0<1 by d•sk or program The hSI may also be 
searched fOf any disk ptogram. CK extenst0n disks or programs added or deleted and 
the WflC>le list 01 any pan sent to the pt.nter Ftnalty lhe list rcseit may be scored on disk tor 
luture access and updare The t>esl lt'kng since sliced bread (January issue ot 80 
M.crocompul •ng) W0<k s wolh TRSOOS NEWOOS and NEWOOS 80 One a11ve ano 
32K •equnea 
Modet I only. - Ill version aoon. INDEX.....$19.95 

4 SPEED OPTIONS FOR YOUR TRS-80 
The SK 2 crock mo<11hca1'°" allows CPU speeds 10 be switched bel ween normal an 
~ncrease ol 50' or a 50% reducton seleclaOle al any hme wrlhout 111letrupt1ng 
e)lecub<>n: o, crasntng the program Instructions are a lso given kM a 100'- .ncrease 10 
3 !'>4 MHz The SK -2 may be conl1gured by lh<! user 10 change speed w «h a 1oggoe 
SW1tcn Of on sol'twa,e command II w1't automatieany return to nonnaJ speed any time a 
d•sk is active reQUtres no change to the opefat1ng system and has prOVISK>nS tcw 
add<ng an LEO 10 rndicale when lhe compu1er is not al normal speed II moun1s onside 
lhe keybOard unol w~h only 4 necessary connec1rons IOI me swrlch op1o0n 1swi1Ch not 
.ncluded) and rs easily removed d lh<! compu1er eve< needs service The SK-2 comes 
fully assembled w llh socketed IC s and 1luslraled lllSlructions 
Model I only. SIC.2.- ..$24.95 

INSTANT ASSEMBLER 

The INSTANT ASSEMBLER is a ne"" ,>0.... ertu tape-tkto,,e<J <~ssemt>4ef rtod det>u<)<'t:' 
lor the TRS 80 Now you can assc m1i1e d irect y to mcmo1y ~nd unniect1dte4y dehuq yo111 
program w1tti 1t1e Uuilt ~n s1ng1e stepuinq oct1ugger U1.11t.k y ~witch 11om dsscm1>rc1 10 
d ebugge1 and back again w1thou110s1n4 lf1e source code Tt11s letl lUfe mdkes lNSl AN T 
ASSEMBLE.A dn eAc e t1en1 learning 1001 101 r. ssemtlly .,mguttge p1oqr,1mm1nq 
INSTANT ASSEMBLER tS at>sOlutely unique drTIOr"lg t<1pe IMSCd ctssemoter~ 1n l hal 11 

prOduce~ 1e1oca1ao1e code modules lhdt Cdn IJe hnked w11h ttic SCPdh Ue LINKING 
LOAOE.R ""'h1Ch 1S supphed 1n t""o "ers1ons 1or 1oad 1ng PfO<Jt d ms 1nlo eilller ht<Jh or low 
RAM Th<Slel syou0ui'd1Qng p•oc;•am,, w1nsmalmodt>Cs NSTANTA.SSl:MBL~R 11>0 
lealures mmeo1ate detecttOn ot e110fs ds me sOUfce cOde is enteteo ~ comp..lChy 
coded source fOfmat that uses t J dCi mucn memory ..ts !>landard source dnd m.my 
opera1o0na1lealu•es1nc1udtng ""'9 e Sl•or..e en1ry 01OEFB ano OHW µ.npoin1conltOIOI 
ksllngs atpnaoehc hSl •ng ot !.ymt>Ot ldble ~eocuale c:o<nmancb tor hS11nq error line--. °' 
lhe symt>O' taOIC Olock move luncl<>n ,lnd ...er1bCrthOn OI c;ourcc lrt'lCS 

INSTANT ASStMBltR s cleOugger l.lfOvidel> 5'fl<IC Slt't>\llO<l " '"' '"" "·"P'I"' G '>j>l.1y' 
dec1rnd ~ rie, cnlryotclddlesses forwcudOt tMCkwdrO ~yCS....,,M.lY" CS.~ •,'4."fnhty 
al Ohpect COde '° memory memory O~l)(.ty ., AS(,11 IOfm..tl UlO f'(? .. lo dt..->t..'"1.11 or 

deoma 1or~"con"etSM'.>f" Jhe~oe ~epper ....asievune~111t.hun.t1 .1rult:ur ;1 .1 
lasl 1a1e 10 ·'"Y det.ned add<css 
INSTANT ASSEMBLER occup1(!l> l'!.~ ll\,.~n 8400 IJylCS OI memory In .. 16K m.ichfll• 

thrs ,.... M k?a"c you enouqh memoty to .,..rite assemt>ty l<IO(JOMJe ,>f0tJ1..tm..., ot .uound 

20()() oyies This and its module 'nk 1og lealure nlitke INSTANT A$SCM8LLR .cie,11 ll)f 
users Y..ll h only 16K fT\dCMes lhe tnstrvctl()O manual may uc ~>u1cllrls.ed -..CJJ. 11 .11t..>1y 10. 

S5 wnoeh " 11 apply IOWards lhe pur,llJSC Ol l hc NSTANT ASSl:MBLlR 
Specify Model I or Model Ill. INTASM.....$29.95 

RAM SPOOLER AND PRINT FORMATTER 
Tri1s omqri\m •SJ tu1 ledture pt nl lo•m,1t11n11 0(1ck.<t<Je tentur1nq u..,e, def1nc.ili•c hnc .ind 
oage 1enq1h !v.. lh 11nc 1ceo s 1n~eneo hetv..ec,., ....otd<. 01 .illP1 11urn..h 1.1t1rn1> ...l. rct•n 
d l1mp or n1~1 'hllJ~C cont101 (tnd IJdud •c:tt e s.e~ec1 1on In .tdd 11un 11r1n! 1f)( 11..., d une ttom .1 
4K elipanctatJfe Oulle r ,HPd so ma1 Hie LPA1NT or LLIST comm. 11id •l'h un..., tont101 1u Oil' 
user while ptrn1nq •S l>e·niJ done tde.l l tor Setect11c 01 011 ~·1 ,1ow p• lfller... A110........, 

Pftnllng ano p1ocusc;lflq 10 run concurrently Output m.ry lit' ct rt·l: tcd '" c1lht•1 ""'' 
pa1a• el pot! set•d poo Of lhe video ~crt."t.lfl 
Specify Model l or Model 111 . SPOOLER..•..$ 16.!15 

MACHINE CODE FAST FOURIER TRANSFORM 
This comptete oackage 1nclu<ies 3 \IE?for.l()OS ot the mach•nc k1nc1u.-t<Je FFTASM routine 
assembled tor 16 32 and 48K m:.ch.ttle'S a shott sams;ie 8.t <.K. prcx1r.tm 10 ~.cccs-; 
1nem a 10K BaSiC CJ1091amwh!Ch rncludes soptoSl.c"1ed '""~....1..cy•.iphlnq ..ooa.~•• 
manipulabon and a manua1 OI ns11uehons and e<arnpics The m.ictonc lantJ<M<JC 
subrOUlones use .aroat>ies aetined l)y a supporlong Basoc plOlj«lm lo make d.il~ ""1ry 
and retueval e•l•emely lasl and easy for cuslom ""l>oemet\ldloOn They pe<torm 20 10 •O 
I.mes lasle< lhan lt>eor BaSiC equova<l<JI t2~ IJ()Jlll s rn 12 !> -.econds) JOd •1!<1-J•e les• 
than 1550 bytes o l memory The FFT ~ uselul .n "™Y"'"I Sloek mdrkel and comodoly 
!rends as we• as lor sc1en1iltc ,nlormahon 
Specify Model l or Model 111. FFTASM..••.$49.95 

DUPLICATE SYSTEM TAPES WITH CLONE 
Make d uOloeale CoP•es 01any1ape wr 11cn I<>< Level 11 They may he SYSTEM 1apes or 
data list s The 1 e name load address en1ry po1n1 dnd every l )'(le (1n ASCII lorma1 Jare 
disp layed on lhe video screen Model 111 ve1s1on a 1ov.-.:;. Chdn<Jinq l(ipe speed 
Specify Model l or Model 111. CLONE.....$16.95 

RAMTEST FOR LEVEL II 
This machine tanguage p rogram is a very lhorovgh rest for several types o l RAM ertors 
A compte1e ICSl ot each lf'\C1Jv10ua1 btl in .i 48K mach ne1akes 1vs1t4 seconds Includes a 
separate lest IQf PQwer ltne gt.re~ 
Modet l only. RAM'TEST.....$9.95 

EDIT BASIC PROGRAMS WITH ELECTRIC PENCIL 
Load Basic programs or any other ASCII dala Me rnlo lhe disk vcrSoOn o l Elecl•oC Pencil 
lor edrnrng One command !tom DOS qU<Ckly modrhes e..s11n9 Mes 10 Pencll lotmal 
One dtsk and 32K requored 
Model I only. PENPATCH-.$9•.95 
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UTILl'IY 

Can you say "data?" 

Datafix 


A. J. Barnard, Jr. 
J. T. Baker Chemical Company 
Phi/llpsburg, NJ 08865 

A. D. Barnard 
Rensselaer Polytechnic 
Institute 
Troy, NY 12181 

The TRS-80 keypad can help 
you whenever you 're enter· 

Ing programs with long data 
statements-for example, 
music and graphics programs, 
science programs or long data 
lines to be POKEd Into ma­
chine-code routines. 

The keypad, you aay, only 
allows you to use ten digits, a 
period (declmal point) and the 
enter key. You'll stlll have to 
enter the word data, any 
necessary commas and minus 
signs from the keyboard. 

Not necessarily. With the 
following routine, you can 

translate two or more con· 
secutlve periods into the word 
data, a comma, or a minus sign. 
Dataflx is a Basic routine for a 
Model I Level II TRS-80 that 
gives you the proper syntax 
from the keypad, using only 
four variables. 

Chenglng Code 

If you enter two consecutive 
periods after a line number, 
Datafix recognizes that the line 
Is a data statement and, by 
POKEs, changes the first 
period to the word data (Inter· 
nal code 136) and the second to 
a space (32). 

At any further point In the 
statement, if you enter two con· 
secutive periods, the routine 
changes them to a comma (44) 
and a space (32). If you enter 
three consecutive commas, the 
third Is converted to a minus 
sign (45). The routine Ignores 
any periods within quotation 
marks and leaves a space after 

I COTOll 
1 D:•Plll (1'548) t25 6•PEH(l6 5 49) 
2 I P (PIU(IX) +PIH ( lX+l) •l ) TBEil6 

ELSIIPPHll ( lXH ) <>4'TB£115 
ILSEIU•I 1IV•l1 IV•I 
:P0Rl•ll+n on•2551IPPllll ( I ) •ITBEil5 
ELSllP(I•ll+5ANDPUll ( I-1) •UAJll)PIU ( I ) •U) 
TBEIIPOlllI - 1,136 I POl!I ,321ID•I1DXT 

l IP ( IV•IAlmPUll ( I ) •H ) TBEillV•l: lllXT 
BLSBIP(IV•lAlmPllll ( I) <>H ) TBDJIHT 
ELSIIP(IV•lAlmPllll (I) • ) 4 ) TIRlllV•l: DZT 

4 	 Ir ( IV•IAlmP!lll ( I-1 ) •46AllDPIH( I ) •46) 
TBEIIPOllSI-l, 44 1POlllI,l2111JoI:lllXT 
II.SEIP ( I •ID+lORI•lll+l ) AlmPUX ( I ) •U 
TBDPC>l:ZI , •5 i I U•l1IW•l1 DXT 
ELSEillXT 

5 ll•Pllll( U:) +256•PBH ( U +l ) 100!'02 
6 PllillT,"DATA STATll'lllTS COUCTED."1DID 
11 llDI • MAI R PllOCltAll STAllTS HU • 

Program Listing 1. Datafix Routine 
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the word data and between 
each item. 

For example, you can enter 
the following lines, except for 
alphabetic and special char· 
acters, using the keypad only: 

100 .. 10.1 .. 40.2 
105 ... 10.1 ... 40.2 
110 .. JONES .. 40.2 
115.." BYE NOW ... " ... 10.1 

Upon enterning: RUN 1, Data· 
fix converts these statements to: 

100 DATA 10.1, 40.2 
105 DATA - 10.1, - 40.2 
110 DATA JONES, 40.2 
1150ATA"BYENOW... " , -10.1 

and then advise you that the 
data statements were cor· 
rected. 

As written, you can load 
Datafix before your program. 
You can also renumber the 
routine to, say, 60001-60006 
and append it to a program in 
memory (see, for example, 80 
Mlcrocomputlng, January 1981, 
p. 213 for the PEEK/POKE ap· 
proach). 

If you are entering and 
editing statements only once, 
you can delete the routine after 
you use it. 

How It Wortla 

In Program Listing 1, we use 
line feeds and indents to make 
the logic clearer. Dropping this 
nicety, reduces memory re­
quirements. Line o bridges the 
routine and returns to the main 
program at line 10. 

Line 1 returns the decimal ad· 

dress, rx, of the first line of a 
Basic program. 

Line 2 first checks the two 
bytes of the line pointer; If they 
equal zero, the routine goes to 
line 6 and ends. Line 2 also 
checks for a period immediate· 
ly following the line number; If 
none exists, the line is not a 
data statement and the routine 
passes to line 5. 

Finally, line 2 can also start a 
character-by-character PEEK 
of a statement to be edited. 
When it meets character zero, 
Datafix has reached the end of 
the line, and passes to llne 5. 

If line 2 finds that the first 
two characters of a program 
line are periods, the periods are 
changed to the codes for the 
word data and a space. ZU is 
set to the character position I. 

Line 5 finds the address of 
the next program line and 
returns to line 2. 

Line 3 checks for a quotation 
mark (code 34). If one is found, 
flag ZV is set and Dataflx will 
not check for periods untll 
either a second quotation Is en· 
countered or the line ends. 

If Dataflx finds two con­
secutive periods beyond the 
start of the data statement, but 
not within quotation marks, 
line 4 changes them to a com· 
ma and a space, and "Z>N Is set 
to the character position I. 

Then, if the routine meets a 
third period and confirms It as 
consecutive by I being equal to 
ZU + 1 or "Z>N + 1, it Is converted 
to a minus sign. • 



Are myTRS·80*business systems really that good? 

Michael Tannenbaum thinks so. 

Here's what he said about my Model D 

systems in the August "80 Microcomputing!' 


On the General Ledger's ability to file and report : 

"...the best I have yet 

seen in a microcomputer 

system:' 


On the Accounts Receivable system: 

"...clear and simple to 

follow." 


"...the first time I have 

seen this feature in a 

microcomputer system." 


(referring to its ability to calculate a salesman's commission ) 

On our policy of customizing our systems 

to each buyer's needs: 


"...Taranto does his 

customers an enormous 

service:' 


And on our systems in general: 

"... a comprehensive and well·documented 

system,an impressive product at a very 

reasonable price." 


Thank you,Michael. 

Taranto 
& ASSOCIATES. INC. ,.,. 45 

The Total System Store. 
121 Paul Dnve. San Rafael CA 94903. 

Outside Cahfom1a . toll free (800) 227·2868. In California . (415) 472 ·2670. 

Authorized dealers throughout Amenca. 
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APPLICATION 

Strengthen NEWDOS BO's chain command. 

Weak Link 


getting beyond the scope of 
this article). 

Section: 	 <apeclal character> 
<SECTIONn> 
keyboard record 
End Of Line character (OD Hor 
Entef) 

The special character Is 
always one of the following: 

CHR$(128) (80 H) : start of a new Section 
CHR$(129) (81 H) : display meaaage, await 
ENTER before proceeding 
CHR$(130) (82 H) : chain Ille "remark" 
CHR$(131) (83 H) : dlaplay meaaage, no 
pa UH 

The special character 128 (80 
Hex) is mandatory when start· 
Ing a new section, except for 
the first section. All other char· 
acters are strictly optional. But, 
after using a CHR$(128) to start 
a new section, you must also 
put SECTIONn Immediately 
after It so you can later address 
which subfile (or section) you 
wish to use when you Invoke 

LCDRIVER 

BASIC 

LOAD" LEDGERB" 

CLS 

LIST1 

LIST10030- 10040 

EDIT10040 


DOS READY 

CHAIN JCUJCL:l 

DOS READY 

LCORIVER 


Chain, as shown In Fig. 2. 

ua.. of Chain 

The keyboard record Is the 
answer that will be displayed 
on the screen and used as If It 
were actually Input from the 
keyboard (see Fig. 3). This can 
supply a commonly used set of 
parameters to an often used 
utility. More often, It may be a 
series of System and Basic 
commands Implementing a 
complex program such as 
shown In Fig. 5. 

My diskettes Include a "JCU· 
JCL" file to be used In an Auto 
boot mode-every diskette, 
that is, but my Newdos80 
system diskette. That one has 
the Auto command: AUTO 
CHAIN JCUJCL, but has no file 
named JCUJCL. This way, 
whenever I use my computer, I 
simply place either the system 
diskette or my application 

Steven Denholtz, D.M.D. 
Livingston Professional 
Building 
114 West Mt. Pleasant Ave. 
Livingston, NJ 07039 

Unllke Its use under New· 
dos80, the Chain function 

usually exits and erases a resl· 
dent Basic program, then In· 
puts another Basic program 
from disk. This program, In 
turn, operates on a still resident 
set of variables and/or files that 
are shared by related pro· 
grams. The rationale Is to 
reduce the amount of user 
memory the program con­
sumes so a larger share of 
memory can be used for data or 
variables. 

In Newdos80, however, the 
Chain function performs an en· 
tlrely different operation. A 
short Basic utility Is provided 
here so you can use Chain with 
speed and ease not available 
under Newdos80. 

What la Chain? 

Chain Is a DOS library com· 
mand. After a Chain command, 
anytime a program asks for In· 
put from the keyboard, the key· 
board record will automatically 
be supplied from a disk chain 
file without any operator ac· 
lion. How did the keyboard 
answers get on the disk? How 
does the computer know where 
to look? To answer these ques· 
tions, let's learn a few new 

terms and look at what a chain 
file is: 

Chain Fiie: 	 SecllonO 
Sectlonl 
Sectlon2 
. ...>etc. Ill EOF 

Syntax 

Each section Is an lndepen· 
dent subfile of keyboard re­
sponses. Multiple sections can 
share the same file name. This 
avoids wasting a whole granule 
of disk space (1.25k) for each 
group of keyboard responses 
that usually takes a few words 
(100 bytes maybe). Thus the 
chain file was designed to have 
sections that are really In­
dependent subfiles sharing one 
filespec. This saves valuable 
disk space. You address the 
section when you Issue the 
Chain command: 

2a. 'CHAIN lllespec <SECTIONn>' If In 

Doa;or. 

2b . ' CMD" CHAIN flleapec 

<SECTIONn>" ' If In Disk Basic. 


SECTIONn Is optional on the 
first section (0). If the chain file 
contains more than one sec· 
tlon, you must specify which 
one you are addressing, where 
n is a positive Integer. If SEC. 
TIONn Is deleted when Issuing 
the Chain command, the de­
fault naturally Is the first sec· 
tion, SECTIONO. The filespec In 
Fig. 2 has a default extension 
of JCL, (which stands for Job 
Control Language, but that Is 

GENERAL PURPOSE LOWER CASE DRIVER 
DOS READY 
BASIC 
DtSK BASIC. RADIO SHACK'S ROM ENCHANCED WITH APPARAT'S NEWDOS80 
EXTENDED AND DISK FEATURES. 

Fig. 5 A Typical Use of Chain. 
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PROVEN MONEY MAKERS FOR YOUR TRS-80* 


MAIL LIST SYSTEM (disk only) $69.95 
Our e.isy· to-use system will accomodate almost any " custom" 
requirement of even your most demanding clients A glance 
below will show that we are far ahead of any other system in 
speed , va riety of features. and sheer volume of names 
handled but don ' t let that fool you . This system can be used 
just as easily on one disk for a small Christmas card l ist. 

• 	 Maintain virtually an infinite number of disks all in con· 
tinuous alph or zip order essentia l for large lists. 

• 	 Sort 2320 entries (2 full 40 track double density disks) in 
only 32K or an incredible 4640 entires (2 full 80 track 
do uble density disks) in only 48K! . Made possible with 
our unique date compression techniques on the Model Il l 

• 	 Super fast sort by alph o r zip order (8 sec for 1000 
entries) ... both orders can exist simultaneously on disk. 

• 	 High speed recovery of entries from disk ... speed of sort is 
meaningless if retreival from disk is slow ours pulls in 
over 11 per sec! 

• 	 In zip order all entries with same zip code are also 
arranged alphabetically 

• 	 Four digit i1ps have a leading " O" appended on labels 
• 	 Backup data disks are eas ily u pdated as entries are 

created, edited. o r sorted . extremely useful !' 
• 	 Optional reversa l of name about comma for that non­

computer, personal ized look. 
• 	 Master printouts of your list in several formats (not just a 

rehash of the labels). Optionally continuous or page 
o riented ..Your customers will w ant this! 

• 	 All 0 's in address labels are replaced by easier to read O's. 
• 	 All labels optionally support an " Attn." l ine 
• 	 Many user defined fields w ith plenty of opt ions for 

simultoineou1 purging and selecting ... even allows for 
inequalities powerful and easy to use!! 

• 	 Continuous sc reen disp lay of how many ad dresses 
currently printed 

• 	 Each disk entry automatically " remembers" how many 
mailings have been made for that particular entry. Can 
be tied in w ith purge/selec t. 

• 	 Primarily written in BASIC for easy modifica t ion . 
embedded machine code for those speed sensitive areas. 

• 	 Editing is simple and fast automatic searc h. 
• 	 Optional 9 d igit 1ip 
• 	 Deleted entries have " holes" on disk f illed automatically 

. and alph. order is still mainfa ined! 
• 	 Test label printing lets you make horizontal and vert ical 

ad justments with ease. 
• 	 Optional " one time" mailing for some selected entr ies. 
• 	 Extensive use o f error traps (both operator and m ach ine 

induced) ... even recovers from a power failu re during a 
printout! 

• 	 Extensive documentations manual available separately 
for S3.95 

• 	 Hardware requirements: 32K. printer. and 1 or 2 disk drives 

· T .ind\ ( orp Tr.idem.irl. 

Football Scouting Report(~!;!) $89.95 
How many high schools and colleges are there within a 75 mole 
radius of you! Did you know that each is a potential customer at 
the rate of from S50(>-S1000 per season ! Many already subscribe 
to more expensive (bu t inferior) computer analysis services of 
their scout ing reports Using such a service a coach will typically 
have an opponent scouted several times prior to actuallv playing 
them. This ser ies of programs was written to the specifications of 
a coach with two state championships to his credit As a resu lt. 
the emphasis is on producing stat1st1cs that wil l help 1n pred ic t· 
ing what the opponent will do in a given situation This 1s a 
sophisticated set of program s fully equiva lent to that used by 
professional football teams 

• 	 Separate and detailed ana lysis of running. passing, and 
kicking 

• 	 Passing and running tendancies by field pos ition 
• 	 Point of attack tendancoes and statist ics for runs 
• 	 Tendancies and statistics for wide/short side. weak/strong 

side. and lefl}right run 
• 	 Each analysis can be broken down according to forma­

t ion, down. and yards to go 
• 	 Allows for up to S games to be analyzed simultaneo usly 
• 	 Convenient disk storage of plays and games 
• 	 Extensive error traps .. won't let you make an error 
• 	 Two actual games (almost 100 plays) on disk to f.icil itate 

your learn ing and evaluat ion 
• 	 Extensive documentation available separately for SJ 95 

even includes some advertising and price samples to 
help plan your promotion Also included are some sample 
printouts 

• Hardware requ irements .. 32K. 1 disk driver and printer 

Interfaces to your own FAST SORT 
basic programs. . sort with (with multiple dim. uroiys) 
the speed of machine code oind 
but with the convenience ALPHABETIZER 
of basic. You don' t have to (disk only) $19.95 
know assembly language programming to use these two 
programs. Just use you r disk to merge our short basic programs 
(with embedded machine code) with your own basic program. 
Follow our simple instructions to poke on ly 2 values before 
making the user call from basic The pokes will set up a sort for 
string, integer. single. or double precision arrays. Also ascending 
or descending order 1s controlled by a single poke Use one of 
two programs to sort arrays of the form A(1) or A(Q(l)) The disk 
includes six simple basic programs that are ready to merge w ith 
the main sort programs. Use them for learning and evaluation 
Also included is a ready to u se basic program (already m erged 
with the O RDER program) Use 11 to obtain a printout of 
alphabetized names 

Sample Sort Times 
8 sec. for 1000 dbl prec numbers 50 sec for 5000 integers 
Time for alphabetizing (string so rt ing) 1s comparable but 

Provide your customers with_ a CALENDAR 519 951~· pe•n•d• •n••h• th•of -ri• .d•e• e•nt•o t e•le•nllig• ••t•he st•ngiis••••••••••• 
printed calend ar (along with • 
standard banker' s holidays) of any month of any year Tape only 
fo r Model I or 111. 

Sa m_e_ features . as Calenda r SUPER CALENDAR 
Add1t1onally prints out large 
" graph ics" type w all ca lendars (toipe only) $29. 95 
with memos under each day. Use as a planning calendar with 
optional d isk storage . . requires16K and printer. 

Loan amortiiation sche- LOAN AMORTIZATION 
dules are .i must for banks. 
S & L institutions. and ac- $19.95 
count ing firms You will be (hpe only for Model I & Ill) 
able to charge SS plus per schedule Multiply that times the 
number of all loans your clients make per day easiest money we 
know o f 1... runs in about 2 minutes and achieves pin point 
accuracy w ith a buil t in ca lendar 
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diskette in drive zero and hit to remind me where I left off, operator may force a Chain chain files with every feature 
reset. The chain file issues all and even entering the Edit pause by holding the right· descr ibed so far fully Im· 

commands necessary to place mode already pointing to a arrow, and continue by press· plemented. Study the program 

my computer in a state where I troublesome line. Ing [enter). with Its remarks. Type it Into 

can sit down and set to work. your system and save it on your 
This may include list ing any uat Minute Hints An Ortglnal Utlllty to CrNt• Newdos80 system diskette. 
part icular program lines that I The operator may terminate Chain Fii•• You will undoubtedly use it 
feel need further development, the Chain command any time Program Listing 1, Mak&­ often and perhaps come up 
or placing chain file messages by pressing the up-arrow; the jcl/bas, creates and appends with your own applications. • 

1 • 211 PRINT• • •• ENO ••• • 
221 END 
JH 'MUST LOO« UP LAST SECTIONID, AD D ONE TO I T THEN COTOJ5 8 ........................................................... 

Jll OPEN"I",l, FILE$

• "MAKEJCL/BAS" - BY STEVEN DENllOLTI, B.S., D. M.D. 315 INPUTtl, D$
COPYRIGHT 1981 ALL RIGHTS RESERVED 321 IPASC(D$) • 128 THEN SBCTINID •SECTINI D+l........................................................... 


J25 IF NOT EOP ( l) THEN 315 
331 SECTINID•SECTINIO+l: PRINTf l 11 , • • • • • ••• Sec tionIO•• 1 SECTtNI O 
3'1 CLOSE 

5 CLS:CLEAJUll : PRI NT "MAKEJCL/ BAS - Wil l C<Ute a j . c.l. 351 OPEN•£ • , l ,YIL£$ r ' open fo r t he purpose s of appending a nev 
file to be used by CHAIN Section t o an exi1tinq f i le

by Steve n Oenho l tz , D.M. D. ( 211) 3 47-1277" JU Dl $ • CHR$ ( 128) + "SECTI ON"+RIGHTS (STR$ (SECTIN ID) , l ) +<:HRS ( 13 ) 
371 PRINT@6U ,CHRS ( 2 55) +CHRS ( 255 ) : PRINT@6 41, • • 

11 D$· · xl1XllllX X XJCllllXXX Xllll XXXXXJt llX JC• . 1 01 s-·zx XJ:XXXXXXZXXXXXXXXI . 375 COSUB5H: PRINT@6 U, .. ;: LI NEINPUT"DOS o r DISK BASIC Co11u nd 1
JI PRINT" • JDS 

317 GOSUB611 : • inte r p ret firs t c har•cter f o r a pec h:l aea ninq 
a ion) 
• : LUU! INPUT. Pileapec ( NO er roe checkinq I NUST h .. ve ' / j cl 1 exten 

381 PRJNTt l,01$+0$ :'Put i t into the d i s k Cha i n fil e . 
:7"1FILE$ J95 COT01 51 

41 INPOT• Openinq (0) a ntov f ile .Appending l • • t record ( A) o r J99 END 
new SECTION id ( N) " 1 DS 411 OPE1i1• 0 • ,1, FILES :' open & ne v fil e ( t h i s v ill erase a.n e x i st 
, 5 IP DS• "M"OR D$•"n " THEN Jll i ng file with the aaAe filtspec I ) 
47 IF D$•"0 " OR DS•"o " THEN 411 421 GOTOllt : ' prett y up the scre en 
SI OPE.N• g • ,J ,FIL£$ : ' open t o append t o existi ng record. 511 PORX\•736T0992ST EP6' :PRINT@X\ , •." J : NEXT : PRINT@7 J 9, • ( , ) user 
111 PRl NT@641 ,CHRS ( 255 ) +<:HRS ( 255) : PRINTKU, •• c o - ent with pauoe" r:PRINT@813 , " ( . ) uaer c o....,n t " i:PRI NT@86 7. " (/ 
115 COSUB 511: PRlNT@641 ," • r: LINEINPUT" DOS o r DISK BASIC C~nd ) file coaaent• 1 
? • 10 $ 55 f RETURN 
1 11 GOSU861 1 : • Interpr et first c haracte r for special .eaninq 611 ' • tnterpret fir1 t character o f Coma.and 
121 PRINTtl ,D$ : ' Put It into disk Chai n file. 611 IP LEPTS (DS,l)• " , " THEN D$• CHR$ ( 129) +DS 
151 PRJ NT@71•,•• 11LJN£INPUT•Enter another comn.and (Y/ N) • 101$ 6 21 IP LEnS(D$ , l)• " . " THEN D$•CBRS ( l3l ) +D$ 
161 IF Dl$•"y 0 OR Dl$• " 'l" THEN 111 ELSE 211 6Jf I F LEPT$(D$,l )• "/" THEN DS• CHRS ( lJl) +D$ 
211 CLOSE 641 RETURN 

Program Listing 1 

r--------------------------­oRDER NOW . ..Mall to: YORK 10Computerwore,_ 
umlM 2 DOZB lVlll. 
C.10 o aoo 0 1•<0 -

-c.i.o 0 10_00 0 1100 
~ 0 13 00 n zi oo 
c;.,, n 11~ 0 3900 

SUI TOTAi 
rat. rtllllCl!r* . di 9% 5*s: ~ 

-
~ 1 001 $2.2001 SJ!IO 

Jdcl"l 001 JI 
TOTAi. 

24573 KittndQ• St.• #80A.Canoga Park. CA 91307 

0 CllOd< or M 0 ~ Q O\afve to "'V Ct.of CM!! 
0 VISA 0 MASTER C".ARO &pores dale --- ­_,.., 

-
-


SnlOC*il ~·p.IO. trr !JPS NI , ._. ..,., 11'1 C'o.t 

IJ S A ~ Wt~"M0 10 P 0 lclltft ~ 
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Programming drive 
you wild? 

We have the high quality programs you demand 
at a price that will please. Send for FREE catalog. 

THE BERG WORKS ,,, n1 
Box 742C faiMSville, WI 53547 



Your best Your best 

Model I/Ill Model I/Ill


peripheral buy modem buy 

is amodem. 	 is LYNX. 


Considering expanding your TRS-80 
Model I or Ill? Then you should know 
that only one kind of peripheral can 
give you all these extra capabllttles 
... in a single unit : 

•Computer-to-computer 	 data 
communications, for better 
personal or business manage­
ment. 

•Access to free "bulletin board" 
resources. 

• Access 	 to Source, Compu­
Selw and other time-sharing 
systems. 

•Services 	llke electronic mall, 
Instant news and financial re­
ports. 

• An almost llmltless supply of 
new games and other enthusi­
ast activities. 

Of course, we're talking about a 
modem. A far more sensible first 
step in expanding than. say, joy­
sticks, or a voice box, or a printer. 
And. therefore, your best peripheral 
buy. 

A modem opens up a whole new 
world to you. A world of thousands 
of computers and computer people 
just like you, in homes and busi ­
nesses around the block and across 
the country. A world you tap through 
your telephone. 

But don't simply settle for any mo­
dem. For the most modem satisfac­
tion, you need to make the best mo­
dem buy. 

And that's LYNX. 

lynx lor 
ModelMll 

The new LYNX for TRS-80 Model I and Model 
Ill. It's the latest innovation from the people who 
are making data communications affordable. It's 
the best first step you can take in expanding. It 
makes your microcomputer a whole new animal. 

@B~DLY~O 

123 LOCUST STREET LANCASTER. PENNSYLVAN IA 17602 
Phone 717/291- 1116 

TRS·80 1s a traclemark of the Racl.o Shack Oms1on of Tancly Corporatoon. 

FCC Reg1slralion Numllef: A909KE·68171·DM-N 

The new LYNX is the ideal modem 
for your Model I or Ill. That's because 
it's the key element of a total direct­
connect telephone communica­
tions package. 

This package includes all serial 
and computer bus interfaces, cables 
and terminal software . .. and comes 
to you with these remarkable fea ­
tures: 

• SINGLE PRICE: $299.951 
• Compatible wtth both Model I 

and Ill. 
• No sepande purchaaes re­

quired. 
• One-year warranty. 
• Auto dial/auto answer. 
• Worb with any aoftware, In­

cluding ST-80 by Mk:klus. 
• Active clear, break, and 	"con­

trol" keys. 
• Halfor full duplex. Vllriab6e word 

length, parity and stop bits. 
• Dial 	from phone, keyboard, or 

memory. 
• Wortts wtth or without Model I 

expansion Interface. 
• Works with or without Model Ill 

RS-232 card. 
• Can be placed on either aide of 

Model Ill. 
•No toots needed to Install. 
No othef modem gives you so much 

in a single package. And when you 
compare the LYNX price with the to­
tal cost of bringing any other modem 
on line. it could 811119 you OYER $1001 

Consult your local microcomputer retailer, or cal/ one of these LYNX handlers today-TOU FREE: 

ADVENTURE INTERNATIONAL 
Longwood, Fl 
800/327-7172 

THE PROGRAM STORE 
Washington, DC 
800/424-2738 

...-See Li st ot Advellrsers on page 366 

ADVANCED COMPUTER PRODUCTS 
Irvine, CA 
800/854-8241 

STEVENS RADIO SHACK 
Phoenixville, PA 
800/345-6279 

TSE HARDSIDE COMPUTER PLUS 
Milfofd, NH Littleton, MA 
800/258-1790 800/343-8124 

SIMUTEK PROGRAMS UNLIMITED 
lOcson,AZ Jericho, NY 
800/528-11 49 800/645-6038 
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UTILITY 

A machine-code subroutine to dump memory on your display. 

Memory Window 


Warren Merkey 
824 S.E. 1st Avenue 
Gainesville, FL 32601 

Now you can view any 1024· 
byte block of memory in 

your Model I Level II keyboard­
all 32 K. Memory window dumps 
memory onto the screen using 
a machine-code subroutine 
(a USA). 

Here is how the program 
works. Line 1010 tells the com· 
puter where the USA is located 
and also makes all variables 
into integers. Line 1020 is the 
USA in the form of decimal 
data. Line 1030 loads the USA 
into place In high memory. Line 
1040 asks the user for a place to 
start. Line 1050 calls the sub· 
routine that moves memory 
onto the screen. Lines 1060- 1080 
are a loop that looks for control 
key input (arrow keys, Enter, and 
space bar). Line 2000 prints the 
current value of M In the upper 
left corner of the screen, with an 
arrow pointing to M. Line 9000 
keeps the value of M within the 
first 32K of memory. Line 9010 
calculates decimal POKE values. 

' (This wlll be explained below.) 
Line 9020 POKEs the address 
of the memory block to be 
displayed into the USA and 
then calls the USA. 

The USA consists of 12 bytes 
of code, in which the BC, DE 
and HL register pairs are 
loaded with the block-move 
parameters, which is done by 
the LOIA Instruction. As the 
display scrolls the HL pair is 

the only one changed but the 
BC and DE pairs can also be 
easily changed. With these 12 
bY1es of code and some skillful 
POKEing, you can move any 
part of memory to any other 
location. By POKEing a 184 
where there is a 176 (BO hex), 
you change the LOIA to LODA. 
This Is sometimes necessary 
when moving a block of memory 
into an overlapping area, where 
the direction of the move would 
cause memory to be overwritten 
before it is moved. (Refer to 
" Now You See It " in 80 
Microcomputing, February 1981 
for another application of the 
12·bY1e LOIA subroutine.) 

To use this program, respond 
to the Memory Size question 
with 32512 to protect the USA. 
Key in the program as listed 
and save it on tape before run­
ning it. The program may bomb 

I 000 ''1Ef'IJRY WI NOOW 

when it scans through certain 
sensitive areas of memory. The 
four arrow keys give you scroll· 
Ing In the four directions. The 
enter key allows you to stop 
and pick another start ing place. 
The space bar causes the cur· 
rent memory location (and ASCII 
value) to be printed In the upper 
left corner. 

In line 9010, the POKE values 
must be decimal, although they 
are related to hexadecimal. Take 
the value 32600 which equals 
7F58 hex. The 7F Is the Most Sig· 
nificant Byte and the 58 is the 
Least Significant BY1e. The LSB 
and MSB converted back to dee· 
imal are POKE values 88 and 
127. These values are POKEd in· 
to memory locations 32519 and 
32520 read by the machine-code 
program as 7F58 hex. 

Note that a hex number is 
translated to decimal by multi· 

10 10 POK£ lb:526.01POKE 16!527 , 127 1DEF INTA- Z 
1020 DATA t, 0 ,4 , 17,0, bO, JJ, 0 , 0 ,237 ,1 76,201 
1030 A•325121FOR8•0 TOllrREAOC1 POt<EA•8, C1NEXT8 
10 4 0 CLS1 INPUT'"STARTING POINT CO - 31743 > "I" 
I 050 GOSlJsq()()() 

l ObO C•P£EK < l4400>zJFC•OTHEH 1 0b0£LSEIFC•8THE~-b4 
1070 IFC• lbTHEN"t• "+..ELSElFC•J2T~•"- IELSEIFC-b4THE~•I 

1080 JFC• t TH£Nl04 0ELSE IFC• l 28Tt€N 2000ELSE I 050 
2000 PRIHTal , C~ C9.l> ' .. _ .. 1"1 PEO::<" > I 1GOTOl060 
9000 JFK< OTHE-aQE:LSE I FK>3 17 4 3THE-3 1743 
9010 l•INT f"/ 40'l& J :J•"-1 140961 K•INTCJ/25b)1H-t<•J•ll 1 L•J-KI~ 
9020 POKES2519,L:POKE32'520. H1la USR<0 >1A£TURN 

~ ASS£"8l.Y L I S T ING 

7FOO 00100 ORG 3~12 1USR ADDRESS 
rroo 01 00 (H 00110 LD 8C , 1024 I LENGTH OF ILOO< 
7F03 II 00 3C 00120 LD DE, 1~360 I START OF SCAEEN 1£-Y 
7FOb 
7FC>'J 

21 00 00 
ED 80 

00 130 
00140 

LD 
LD l R 

14.,0 tPOKEd FROK BASIC -
1BLOO<-flCNE INSTRUCT ION 

7FOB C9 00150 RET ;RETlMN TD BASIC 
7FOO 00 11>() END I END ASSEKlll.Y PROGflAK 

Program Listing 

plying the values of Its digits. 
7F58 hex translates as 7 x 4096 
+Fx256+5x 16+8 x 1 equals 
326000. Remember that F equals 
15. To reverse the procedure, 
you begin by dividing by 4096. 
The first two statements of line 
9010 are long division: 

7 : I (I• INT(M/4096)) 

40llel32eoo 
28872 

3928 = J. (J • M -1 '<40llll)) 

The third and fourth statements 
are long division by 256: 

15 • K (K • INT(J/25&)) 
25el3928 

3840 

BB = L. (l•J - K ' 256) 

The next divisor would be 16; 
however, as you can see, 88 is 
the decimal POKE value we 
need for the LSB. This leaves us 
with a seven and a 15, which we 
know is 7F hex, a one-byte 
number. If we multiply seven by 
16 and add 15, we get 127, the 
decimal equivalent of 7F hex. 
This last step Is expressed as 
H = K + 15• 1. Lines 9000- 9020 
are executed every time you 
press an arrow key. The USA 
reloads the entire screen with 
memory In the blink of an eye, 
giving the Illusion of scrolling. 

I have used the algorithms in 
this program to build a memory 
editor which works reasonably 
well as a word processor. At the 
very least, Memory Window 
may impart some knowledge to 
those of you who can grasp its 
principles. • 
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••••••••••••••••••••••••••••••••••••••••••• ••••••••• 
4MHZ, DOUBLE DENSITY,COLOR&B/W 

GRAPHICS ••THE LNW80 COMPUTER 


._,,. y0\1 ' "9 ( MP•l"ff the fNtwrn of M LJllal c;a.p..·u,. , yoy• 11 q.tct ly 
.., oi. rs~nd 111\J uw LlellO h u.. ult l•t. TRS8D sofl>Jlro ,_.tlble •Y• toll . 
l.1111 JtCSf AAc.H offers t r.e .ost C091Pl tW .tcroc°"'"'ter syst. at an ovts tud· 
'ng 1ow Od ct. 
We e..d. yp 0111'" pro4iwct wHh •• wncon~UOMl 6 ~•th •rr••t1 1"4 • 10 
dl11 fw11 f"tfuftd pottc1. \ .ss shtpOt "9 cMl"'fPS. 

UIW80 C-ttr • . . . . • . . . . . . . . . . . . . . . . . $1 , 4SO. 00 
L- t_ta, w/1111 ..,,_Ito' I OMS" Drhe •.•. . . • . Sl , tlf . 00 
Al \ ordcn mus t be p~td, CA rHtcltAts pltHt tRC:hlW 6\ u ltt tu. 
Cont.Ac t u.a foir ah i ppi n9 c h•r9e e 

• TRS80 'f'OdY<. t of TtNly Corpontfon. 
- P"*: Pr0d4,lcl of Ptf"SOf\11 "' Ct"OCOllPUter • llliC 

f l ATUR{S 

CXJIPAltf T1£ f£Afl.1!£ S All D PCRHWW1CC 

LNll80 '"~·80· · 
IRS· aQ• 

HOOC L I JI 

PRDCESS<llt c.o ­ 1.a ­ l .0­
LCY£L 11 BASIC lllT(lll' . Y[S HS L[Yt.l II ; 

IASIC 
TRSaO HODEL l LEVEL II CCll'ATl!L£ YE S YES NO 
f81C llTtS 11A11 YE S YLS ! CS 
CASSCTTC llAlll RATE 500/1000 SOD S00/ 1500 

F\.OffY DIS• tnllTllOl.LU SlllGI.£/ 
OilleLE 

Sl lOGI.£ SllOGl.E/ 
COl.eLC 

SCRIAL RSZll l'OltT Yrs H S Y[S 

PR INTER POAT IE S llS HS 
N:AL Tllft: CLOCK YCS YCS ! CS 

ze l ~ CMAACTUS YCS llO llO 
YIOCO IOUTOR H S YlS YES 

l.l'PCll ANO LOWl:R CASE YES Ol'TIONAI. YES 

~YEltS£ VICllO YES NO NO 

KEYIGARD 6l ICU Sl t[Y SJ "1l 

IUUIC KCY ,All TES llO ns 
I/II GMl'HICS, 129 I f8 YC S n s IES 
Hl·~SOl.UTIOll t/W GAAPl lJCS. f80 X 192 Y(S HO NO 

Hl·ACSOl.ll! IOll COi.OR ~Hits (NTSC) , 
129 X 19Z IN 8 CDO.OltS YES llO NO 

Hl · llCSOlUT IOll COlOR r.MllllCS ( lllill), 
384 X ltl IN a COi.ORS °'TIOllo\l llO llO 

WAllAAllTY 6 ll)IHH$ 90 DUS 90 o.-·, ~ 

TOTAL SYSTDI PlllCl $1 , t lf . 00 ll .1140.00 $2,187. 00 

LC SS IOllTOR AND DIS~ ORIV( $ 1 ,4SO . OO l1 ,)IS.00 

LNW80 
• llARC PRINTtO Cl llCUIT 9000 & -UAl . .. •.... $19.9S 

Toe l...aD • A M911·•PMO color c-ter tot.111 ~tlbl• wltll 
IN IRS·80*. The l...o 91..s 1"" the "90 In Ulhfyt ng '°"' 
GOlllP\.IUt1on nttdl tn bwltnns., s.ctentHtc •ftd Ptt"SON11 c~U· 
t t ott . Wtlh P«rforN~• of• "4z. LO O"U. 10W' ll acMh't per· 
fO,... l'ICt of owrer bit« uw OrocHS1nt JPl!M of • l ltS·IO• . Ttth 
..... ,... . 11 tot t!W perf-nce tlllt h compooble to t!W .,st 
t•e>tnsht •tcro<0111Pvter wHh tN CClllPltibtltty to tht world ' s 
-.u 1H>PVllr c011P1i1tt r (JAS.. ll)• ) re"Sultfnt tn tfte w1dHt soft· 
Wirt' bue . 

FCAI UICS: 

TRS· SO - I I Lnel Ii S.Oft>o•r< '--tib le 

Hlgll llnolutl.. Graplltcs 


. 8 OutPut - 384 • 19 2 tn 8 C.lo~ 
• NTSC YI- 0, Rr !ODD - 128 • 19Z In 8 C.lo-s 
. 91•0 end Wiii w • CIO • 192 


e "'' CPU
SQ0/1000 a.uc1 C.uoti. 

Upper end L~r Cue 

16K lyt.. !WI, IZK 8ytn IOI 

Solder ""'" •ftd St lksct"ffntd 

LNW SYSTEM EXPANSION 
• 	BAIU: 'RIHTEO CIRCUI T IOARIJ 

1'1D llNIUAl ••... S69.95 

,WIT H GOLD C0!11£CTORS ••• $84 .9S 

Toe S1• 14"1 C.pel\S I°" wlll t ll.., you to •~llCI '°"' llljSO , TltS·&O• . 
or PMC· dO.. to• cOll(.lltte t OIP"tt r sysi. tNt h st11\ touny 
$O h w• ,.. COICt•ttbte with tlw TR~·80• flllDdtl I levtl I I. 

f(AIURES: 

lZK Byte• """'°'1 

S" Fluppy eo..voll .. ­

Ser l• l RS23l 20M 110 

Parel lt-1 Pr int.tr 

llet l Tl• Clock 

!>cf'Hft Pdnt.er t us
°" ....... ,....,. S.,pt> l y 

So tdrtr ""' ""Ind St lbcrttne4 

LNW RESEARCH 

CORPORAT ON 

LNDoubler & DOS PLUS 3.30 
• Ass-l od •nd Tnte• 11/006 PLUS l .>D.... .. ....... . s11s .oo 


=~·;~:!t~.~;~,'!t::::s:: ~~::c~..;:·t..;,::~d-rs"· 
toUlly soft.n co-.Mt t •lt with &1'f double deMlt,y ' ofC.N 
91Mr1tM for tM Percca' s Doubler•". the UICbub1trDI pro., t drH 
the fo ltowi 1"19 o ub t •"4th9 featut"h . 

Store uf.' to l SOk bytes Oft • sing le 5• d h k 
s t.,le •nd _ , , 4e•1S lty o.u HI>""'°" 
Pret-h1on vr t te prec~tlon circuit 
Soft.re~ w i t ch ~t.-en st ng\e •ftd 4Duble defd l t1 
[HJ p l"f f n tmt11latton """t r htg "° etd'I t.uts . J~ 

or so l artn, 

JS, CD, 77, 80 U•d S" disk opeottOft 

l lO d., p1ru •ftd h1bor W.rrtftty 


Doubler h • p.roduc.t o f Perccm Oita tu.paey, t nc:. 

Nicro System5 soft..-.~· , dowbae densttt d h k oPtr•t fnt syse... 

Thts -rot ing >l"l• conulos tit t he ou\sttndl ng fHtul'ft of 

•well •velo(>H DOS. • il l\ eut tn usublllt)' . 

KEYBOARD 

• . • • •. . . . S84.9S 

TM Ke1t>oilrd Kt t conutns • 6l ••1 phn • 10 k~. P .C. ~rd . tnd 
,._,tntng ccaponents . 

l ltl80 CASE . . . • . . . • • . • • . • • • • . • • . • . . IU. 95 

Tht str.-line Oitst9ft of thh •Ul CHt wU l hollSt tJJit UlllO. 
UM Syst.- hP.MiOfll, L....eD ~rd. pawr S..Sle)ly &ftd f an. 
lNDoul>lerl'lt, or Ull Dot.t S.por ato,, This ki t lncludH t it t llo 
Urdwlr''t to llOUnt • 11 of t he above . Add $ 12 . 00 !or • h 1ppi nq 

PAllTS AYA ILABL[ FllOM I.Ill lll:SUNICh 
. 4 116 - lOOni ­

6 cfl tp set Sl6 . 00 
a dll p ••t U l.SO 

$6-1.00 
14 chip H t • S9C.OO 
3Z ch ip n t .s12• .oo

l...., *St.rt -..p p.arU ut• 

16 chip ••t 

l*i0-1 SiZ. 00 
LIMIO . ,,.... ptrU stt• LMMO-Z Ul .00 
lllUJIO fr1nsfo,_,. t fMIJO..l $18.00 

2620 WALNUT 
LNllllO i:.,W•rd <Obit LllWSO- C 
40 Pin COlllPUlcr t o e~ns ton e&b le . 
SysttM hpans tun Tr1MfOnlJllt,. ••.••• , • 

116. 00 
SI S. 00 
ll 9.00 

TU5 TIN CA. 92680 .-511 rto111>y Coftl,0110' ( r ot 771) •nd UAA I (TRl60Zl U0. 00 

ORDERS & INFO. NO. 714 - 544 - 5 744 
SERVICE NO. 714 · e41 · 88&0 

VISA MASTER CHARGE 
ACCEPTED 

~lft ~m.,ING 

....... .......................................................................................... ......................... 


http:2,187.00
http:Sl,tlf.00


. IN TRODUCIN G !HE M E M · 
O RY B OX M EM O RY E XPAN · 
IO N U N I T . . M em or y fn ai 
Ne ver Ne eos P ro 1e ct1on · 
. 102 4 Byte s o t AA M In A n 
Unass1gn e o A rea · · So1YeS 
M e mor y A lloc a 11on P ro · 

~ ~eem 5 ME~ b'~~ ra 6 6 x 
51 41t?v~ ~ 

W n e n C P U IS Turn e d Ot t .. 
F or M o de l I Le v e • 11 A nd A ll 

~~95 i?~ 1 r:~ L', ! : ,~~.3go'r~: ~ ,. 
~,~ ~'Q~~ 0~ 1~1~er~ . F" or Tn e 
1 • MIC M O N · A P o we tl u l 
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L in e Te rm 1n a 11on · M ORE · 

' 12 95 • IN T RODUC TORY 
O FFER CO M PLETE P ACK ­
A G E '6• 9 5 

• 2K HIDEAWAY • Ep1om Bo•tO 
Powe< S.,pply Incl . USES 211e 

Epr~gn,_;p~~~~'a't/l1 ~9~ 
• U V · EPROM ERASER LAMP 
, 79 95 271 6 !BLANK) EPROM 
CHIP S8 95 

Add S l 50 fo r sti 1 p~1 ~and 111nO· 

~';Jb ~gN~~~~RDE~S TOCHEC KS 
DISPLAYED VIDEO 
7538 JACKSON ROAD 
ANN ARBOR. Ml '8103 
OR CALL 13131 • 26-5086 OR 
13131'82· ..2• 

• OISPlAYE~ 
IOEO ~ ..­

RELOAD 80 


Many of our readers have 
c a l led wit h questions 

about Color Computer programs 
and LOAD80. Some wanted to 
know if Color Computer pro­
grams were on the tapes, others 
wondered if they could load the 
LOAD80 programs into their Col· 
or Computer, alter them and run 
them. This month, we'll clear the 
air about the Color Computer. 

First, the Color Computer pro­
grams we publish in the maga­
zine are not on the LOAD80 
tapes. This is because the Color 
Computer downloads data at 
1500 baud only. LOAD80 tapes 
are recorded at 500 baud so they 
can be used by both Model I and 
Model Ill users. LOAD80 tapes 
with programs recorded at dif­
ferent baud rates cannot be du· 
plicated by our high speed 
duplicator. 

You cannot load the LOAD80 
tapes into the Color Computer 

PGM# 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

for two reasons: one, the baud 
rates are different, and two, the 
Color Computer uses two separ­
ate tone pulses to output data­
one to indicate a binary 1, the 
other to indicate a binary 0. The 
Models I and Ill use a single tone 

pulse that is either on or off to 
indicate the respective binary 1 
or 0. For these reasons, the Col· 
or Computer and LOAD80 are 
incompatible. 

Of course, you can sti ll modi· 
fy the programs in 80 Microcom· 
puting to comply with Color Ba­
sic, and then type in the listings. 

At the moment , there are 
plans afoot to put together a col· 
lection of the magazine's Color 
Computer programs in a specia l 
edition, Color LOAD80. This spe­
cial edition should be available 
by Christmas. Check this col· 
umn next month for full details. 

Model II owners have been 
asking for a LOAD80 of Model II 

October LOAD80 Directory 

Filename Page 

MASTMIND 122 
SYLLOG 132 
VOICE 141 
SPEAK 141 
TYPE 141 
TALKER 146 
BS KT BALL 184 
HOMEINVT 220 
BOOKS 234 
SUNSET 272 
FREEZER 274 
TRSCPM 288 
YAHTZEE 302 
BRIDGE 306 
FIREFGHT 316 
SPACE 334 
JERICHO 350 
TPRGEN/SCR 196 
AUTOKEY/SRC 242 
ASMPTCH/SRC 326 
EDASFIX/SRC 344 
COPYIT/SRC 370 

programs, as well. This projec t 
is also under development and 
an announcement is planned for 
our December issue. The Model 
II LOAD80 will be a bit more ex­
pensive than either the regular 
LOAD80 or the special Color 
LOAD80, since it will be disk 
based. 

The response to the LOAD80 
project has been almost over­
whelming. The Editors of the 
magazine are glad to be able to 
make this service available. We 
appreciate your feedback. Send 
your LOAD80 comments to this 
column, care of 80 Microcom· 
puting, 80 Pine Street, Peterbor­
ough, NH 03458. 

Next month, we'll delve into 
the mysteries of the Editor/As­
sembler, a subject postponed 
from th is month because of the 
great number of Color Computer 
inquiries.• 

Comments 

None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
Needs EDTASM 
Needs EDT ASM 
Needs EDTASM 
Needs EDTASM 
Needs EDTASM 

366 • 80 Microcomputing, October 1981 



Do You Have Disk Errors? 

Over90% of Disk errors are caused by two things. Bad disks and 
not having a data seperator. If you haven't ordered Percom's 
Doubler II then see our ad for details and order one now. You will 
not believe the improvement in your system. If you are having 
CRC errors, Data not found, or other errors especially in the 
higher numbered tracks you probably have a bad or worn out 
disk. 

Every disk sold is certified but there is a big difference between 
brands. Some brands just barely pass the ANSI certification 
standards. others like WABASH produce disks that are far better 
than the minimum standards.(Wabash sells the disks that aren't 
good enough to put the Wabash Label on to Discount outlets 
that sell them as off brands and no Label disks.) WABASH Disks 
are certified over the entire useable disk surface. Despite 
repeated use and normal wear and calibration drift on yourdrive 
system, WABASH disks will continue to work reliably- long after 
the so called bargain brands have failed. That's why WABASH 

guarantees all their Disks for a minimum of 2 years. 

Percom ran extensive tests during their research and design of 
the doubler and reached the conclusion that Wabash made the 
best 5Y• inch double density diskette. 

Order some today if you don't like them for any reason return 
them within 30 days and we will give you a prompt refund. If you 
have any problems with them in the next two years return the 
disk and we will send you a new one. No other company can 
match that offer at our LOW prices. 

Single Density 35/40 tracks .. . .. .. ... . ...... .. .•........ . $25.95 
Double Density 35/40 tracks ...... . ..... . . . . .. . .. . . . . .. .. $32.99 
Double Density 77/80 tracks ..... . ... . .... •.... ... .. .. . . . $32.99 
Double Density 80 tracks 2 sided .. .. . .. . .... .. .. ... ....... 39.00 
8 Inch Floppies, Double Density ..... . ....... ... ... . . .. . .. $39.00 
SAVE MORE,ORDER TWO OR MORE BOXESAND TAKE A DOLLAR 

A BOX DISCOUNT. 

FREE PRINT BUFFER! 

What's a print bufffer you ask? It is hard to describe 
physically it's a 8 x1Ox4 box that has 16k memory and 
plugs in between the computer and the printer. The 
printer can only accept data a line at a time with the 
Epson mx-80 thats around 100 baud. The computer 
can send print data through the printer port at over 
1000 baud. The print buffer takes the data from the 
computer and stores it until the printer is ready for it. 

If you are using your computer for business or if your 
time is valuable and you hate to sit doing nothing while 
the printer is printing YOU NEED THIS. With the time, 
the buffer saves you, it will pay for itself within a few 
days.We are so sure that you will like it that you can use 
it for 30 days free. If you don't think it will pay for itself 
send it back for a prompt refund. 

MICIOCOMPATIIU with 16K of Memory..... .. $290.00 
Cable . . ...... ...... ... ........ .... . . ...... . ... $ 35.00 

PERCOM'S DOUBLER II 
If you haven' t got a doubler for your Model I. order 
one now. this is the greatest thing to come along for 
the Model I. Since it actually reducesdisk read/write 
errors. your system will run better with a PERCOM 
doubler.And you will also save both time and money 
by having more programs per diskette. 
PlllCOM'S DOUIUll 11 ....... .. . . ............. $1511.00 


NEW MODEM GAMES 
Play Checkers. Chess. or Othello over your modem 
with your friends! Each game features full graphics. 
sound. and a chat mode permitting you to send 
messages and sounds (to get the other persons 
attention). Games are for two players, either one or 
two computers. Complete documentation. All three: 

T•IM .... ......... $14.15 Diak . .... ..... ... $19.15 


Co01puter Shack 

1691 Eason • Pontiac, Michigan 

NIW 8111111 e Utllltl11 e IHl•11s ProtrHIS 
WANTED 

.-SH List of Advtut1sers on page 386 

TWO NEW ARCADE GAMES 

DUNGEON ESCAPE 
It's been on the market for two months and has been getting rave reviews. 
Some of the comments are "I like it betterthan all of the previous dungeon 
games. It's got the great graphics and it's fast" " I get tired of the Big Five· 
arcade games as they are the same every time. Dungeon Escape gives 
you a different dungeon and a different ghost every game." "My favorite 
game." " I used to fall asleep waiting for the graphics in Hellfire Warrior•, 
Dungeon Escape is 1O times as fast". 

SUPll IUPlllCS * lllTEUCTllE SHH 
unST PIOIU••••• nc111e11s 

SCARFMAN 
A new game by the author of Adventure Internationals Missie Attack. Thia 

is very similar to the PAC-MAN arcade game. 

It has excellent graphics, with sound, and you can even use the joy sticks 

with this one. 

TOI •HT SPECln •DIEL I II •DIEL Ill. 

Available on: 

16K Tape ....... ................• .... . .. ... . .. .................. $15.95 

Diskette, 32K .... ..... .... . . .. . .... . .... . .. . . ... . .. ........ .. ... $19.50 


SUPERMETER 

The biggest problem in loading tapes has been the volume control. 
Prerecorded tapes are produced at differing volume levels. Now 
finally, a device to let you set the correct volume levels for loading any tape. You will 
now load any tape the FIRST time. IUPEll•ETEll plugs in (no cutting or soldering) 
between your tape recorder and the computer and lets you set the volume to the level 
that your computer wants. 

SUPERMETER ..•....•.•....... . •..•.... .• • •. • .. . •• ••..• • •••••• $211.00 


•...., ......,.......... 

C.0 .0 . · certil•ed check M.0 . 0t cuh only, Sorry. no C.0 .0 . over S 150.00! Most 0tders 
shopped next day. All ordera must have shipping Included. Pleaae add 2'!b or S2.50. 
whichever 11 h igher. for sh ipping (untess otherwise stated)_Out-of-Country orders. ptease 
add S10.00 additional shipping and handling. balance returned upon shipment. 

... PllOlllE OIDEIS WELCOME: (313) 173·2224 173-1700 • 
- Call between 8·2 E.S.T. 
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I fOCALENDAA 

October 

Oct. 2 and 3 A two-day conference 
on " Clasaroom Applications of Com· 
putera" will be conducted at lndepen· 
dence High School, San Jose, CA, by 
Computer-Using Educators and Santa 
Clara Valley Mathematics Assn. The 
Conference will cover mathematics, 
science, business, music, special edu­
cation, language arts and administra­
tive applications of computers at lev­
els ranging from pre-school through 
college. Information Is available from 
Computer-Using Educators, lndepen· 
dence High School, 1776 Educational 
Park Dr., San Jose, CA 95133. 

Oct. 24 and 25 The second annual 
New Jersey Microcomputer Show and 
Fleamartlet is scheduled at the Holi­

day Inn North Convention Center, New­
ark, NJ. The show will feature 75 com­
mercial exhibitors and more than 100 
outdoor fleamarket vendors and user­
group meetings for TRS-80s. Admis­
sion for the show and fleamarket is $5; 
for the fleamarket only, $3. It is spon­
sored by Kengore Corp., 3001 Rte. 27, 
Franklin NJ 08823. 

Oct. 26-Nov. 4 Virg inia Polytechnic In­
stitute and State University will con· 
duct three workshops in October and 
November. Digital Electronics for 
Automation and Instrumentation wi ll 
be Oct. 26- 28; Microcomputer Design 
Interfacing and Programming using 
Z80i808518080 will be Oct. 29-31; and 
Scientific Instrument Automation, In­
terfacing and Programming using the 

i~ x~· 
., 
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TRS-80 microcomputer will be Nov. 
2- 4. Information is available from Dr. 
Lindy Leffel , CEC, Virgin ia Tech, 
Blacksburg, VA 24061 . 

Technical Education Research Cen­
ters, 8 Ellot St., Cambridge, MA 02138, 
will sponsor a series of workshops on 
Microcomputers In Education" in Col­
lege Park, MD, Oct 2-4; Toronto, Cana­
da, October 22-24; and Cambridge, 
MA, Nov. 22-24. They will include a dis­
cussion of educational issues, three 
microcomputer languages and labora­
tory and science applicat ions of micro­
computers. 

The commission on Software Issues 
in the '80s, 1301 20th St., N.W., Suite 
116, Washington, DC 20036, will spon­
sor the National Conferenc:9 on Soft· 
ware: Critical Declalona, at the Shore­
ham Hotel, Washington, DC, Oct. 5-8. 
Subject areas will include education, 
software protection, technical issues 
and taxation. 

The University of California, Berke­
ley, will sponsor a two-day course on 
"Blt·Sllce Microprocessor Design" for 
engineers and engineering managers 
at the Marriott Santa Clara Hotel, San­
ta Clara, CA Oct 26-27. Fee Is $350. In· 
terested parties can register through 
the Office of Continuing Education In 
Engineering, University of California 
Extension, 2223 Fulton St., Berkeley, 
CA 94720. 

Ken Orr and Associates, Inc., 715 E. 
8th St.. Topeka, KS66607, wlll sponsor 
courses and conferences on several Is­
sues in October. Subjects are: Oct. 
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5-7, Data Structured Systems Design Structured Program Design Combined 

Unn Conf9'9"ce, Topeka; Oct. 8, Sy• CourH, St. Louis, MO; Nov. 10-13, 

tema Maintenance Update Confer· The New Mexico Computer Society Structured Requirements Definition, 

~. Topeka; Oct. 19-23, Structured will host the third annual New Mexico Loa Angeles, CA; Nov. 18-20, Struc· 

Syatema Design, Kanaaa City, MO; Computer Fair Nov. 14 at the Albuquer· tured System• Dealg"'5tructured P~ 


Oct. 20-23, Structured Requirements que Civic Auditorium. Admission is gram Design Combined CourH, Wash­

Definition, Atlanta, GA; Oct. 27-29, free. Information is available from Ron ington, DC. 

Structured Data BaH Design, Topeka; Bennlnghoff, c/o New Mexico Com· 

Oct. 27-30. Structured Requirements puter Society, 515 Wyoming NE No. 2, 

Definition, Denver, CO. Albuquerque, NM 87108 


December 
Ken Orr and Associates, Inc., 715 E. Ken Orr and Associates, Inc., 715 E. 

8th St., Topeka, KS 66607, will sponsor 8th St. , Topeka, KS 66607 will runNovember several courses and conferences in several courses in December. Subjects 
The University of California, Berke­ November. Subjects are: Nov. 3-8 are: Dec. 1- 4, Structured Syatema 0.. 

ley, will sponsor a two-day course titled Structured Requirements Definition, sign, Chicago, IL; Dec. 8-10, Struc­
"Compartaon of Recent Mlcrocom· San Antonio, TX; Nov. 3-8, Structured tured Program Design for Teleprocea­
puter Architectures" for design en­ Program Design, Boston, MA; Nov. 10, alng, Topeka, KS; Dec. 8-11, Struc· 
gineers, programmers and technical Management Overview of Data Struc· tured Requirement• Definition, Phlla· 
managers at the San Francisco Airport tured Syatema Development, Denver, delphla, PA; Dec. 8-11, Structured Pro­
Hilton, Nov. 9-10. Fee is$400. lnforma· CO; Nov. 11, Management Overview of gram Design, Kanaaa City, MO; Dec. 
tlon and registration ts available Data Structured Syatema Develop­ 14-18, Structured Syatema Design/ 
through the office of Continuing Edu· ment, Portland, OR; Nov. 13, M1nap Structured Progr1m Design Combined 
cation In Engineering, University of ment Overview of Dita Structured Sy•· CourH, At11nt1, GA. 
California Extension, 2223 Fulton St., tema Development, Seattle, WA; Nov. 
Berkely, CA 94720 9-13, Structured Syatema Design/ 

GOSUB 
GOSUB'S MX80170 FRICTION FEED KIT 

ONLY $49.95 ppd 
The Gosub MX80/70 Friction Feed Kit for the Epson MX80 
printer will give you complete paper control. 
You get easy to follow instructions and all parts necessary 

to give your epson friction feed capabilities. 

No drill ing and it installs In about 15 minutes. 

Money back guarantee if not satisfied. 


l'lUS: 
• USE SINGLE SHEET PAPER 
• USE INEXPENSIVE ROLL PAPER 
• USE YOUR OWN LETTER HEAD 
• FREE PAPER ROLL RACK INCLUOED WITH KIT 
• DOES NOT AFFECT PIN-FEED USE 

PRINTERS: EPSON MXIO...1515 EPSON MX100 . . . SllO 

STRATEGY SIMULATIONS FOR THE TA5-80 

MERCENARY FORCE SPACE MERCHANT 

Command a mercanaty Build an Empire In the 

army. Decide the number ot s1ars. ChooM your cargo. 

men. type ot weapons, means of Shipping, and 

armor, air suppon, medical security. Risk plrates, Ion 

aid and tranapons. Battle storms. engine l•llure •nd 

the -Y In Jungles, oth« hazards while you tty 

undefwater, on moons and to become • Space 

in apace. (1-4 players) Merehant. ( 1-6 players) 


TflS.80 L2 11K•.•......•.. 111.15 TRS-aO l.2NllK..............• .16 


n• S-«> IS A UADt MA.II( Of TANOVco.r J 
AH N ICES SUlllCl fO CHAHCl WllH()Uf NOH(( flH CATALOG UPOfril •QUHl. 

• SINO ("aoSci'a::: z 
P.O. BOX 17~G (31112116-1112 WIOllTA, KS 87101 

TRS-80 ADVENTURES FOR 16K COLO 
Exrrmd~ color or Lellfll II BASIC 

ESCAPE FROM MARS - You are stranded on Mars and some· 

where in the Martian city are the parts you need to repair your 

ship. Our best adventure for new adventurers. 

TREK ADVENTURE - You will recogn ize the spaceship this 
takes place on. The crew has leh- for good reason - bot they 
forgot you- and the ··orbi t is Decaying." Almost as good as 
being there. 
PYRAMID - Our most advanced and challenging adventure, this 
takes place in our own special ancient pyramid. The builders 
were as nasty as pyramid builders usually are. and ransacking 
this one is a dangerous job. 
ADVENTURES are all written in BASIC, all come with listings, 

and each sells for $14.95. 


ARCADE AND THINKING GAMES 
16K and exrend~ or lellfll 11 BASIC 

TIME TREK , REAL TIME REAL GRAPHICS TREK. See the 

torpedoes fly and the Kl insons explode. No more scolling dis· 

plays, no more turn taking. - This one has real time and real 

displays. In BASIC - for 16K level II or extended color BASIC. 

$14 .95. 

STAR FIGHTER- This one man space war game pits you against 
spacecruisers, battlewagons. and one man fighters . You have 
the view from your cockpi t window , a working instrumen t 
panel, and your wits. Another real time goody . 
BATTLEFLEET - This grown-up version of Battleship is the . 
toughest thinking game available on 80 computers. There is no 
luck involved as you seek out the SO's hidden fleet . This is a 
topographical toughie. $9.95. 
SLASHBALL - A two player game of strategy and ski ll, this is 
like nothing you have ever seen before . This takes fast fingers, 
quick wits and concentration. Playable from age 6 to 65, it is a 
good family game. $9.95. 

FREE CA TA LOG 

AARDVARK-BO .-129 

2352 S. Commerce, Walled Lake, Ml 48088 
(313) 669-3110 
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UTILITY 

Leave typing to typists. Enter data the easy way. 

Copyit 


Program Listing 1. Copyit 

ee001 ***** COPYIT ****• 
000112 BY RON BALEWSKI 

4820 
ee00 
llll81 

01llA 

0001!3 
01llllll 
081111 
1101211 
81ll25 
lllll30 

; 12/ 19/ 1981! 
CSRPOS EQU 
KEYSCN EQU 
BREAK EQU 
; SHDOWN CAN 
SHDOWN EQU 

BE 

41l21lH 
8 
l 
CHANGED 
26 

TO ANY DESIRED TURN-ON CODE 

48A4 
4028 

81ll48 
81!1511 

BASBEG 
CSRPOS 

EQU 
EOU 

41lA4H 
41l28H 

8llllll

""IlllllllA 
41!A4 
il85F 
42E9 

81ll611 
81!1711 
81ll88 
88198 
Ile 2llll 
ll8218 

KEYSCN 
BREAK 
SHDOWN 
BASBEG 
CURSOR 

EQU 
EQU 
EQU 
EQU 
EOU 
ORG 

8 
1 
26 
41lA4H 
95 
42E9H 

;CURSOR CHARACTER 

80211 
011212 
80213 ; 
80214 
88215 

;ENTRY POINT-­ IF COPY IN 
CALL RADIO 

PROGRESS, GO TO CONSEN 
SHACK KEYBOARD DRIVER 

1111216 IF CHARACTER RETURNED = SHIFT-DOWN-ARROW 
1111217 THEN GO TO START A COPY OTHERWISE GIVE 
1111218 THE CHARACTER TO BASIC 
81!219 ; 

'2E9 3A6443 
42EC 87 

81!228 
18238 

COPYIT LD 
OR 

A, (DUPFLG) 
A 

;COPY IN PROGRESS? 

42ED' 2.llil 
42EF COHiil 

88248 
81l251l 
81l261l 

JR 
KEYADD CALL 

THE ADDRESS 

NZ,CONSEN 
KEYSCN 

OF THE ABOVE 

;IF SO, CONTINUE SENDING 
;CALL R S KEYBOARD DRIVER 

CALL WILL BE LOADED IN DURING 
882711 THE PROGRAM SETUP TIME. 

42F2 FElA 
42F4 Cl! 

118280 
11112911 
llll29 5 

CP 
RET 

SHDOWN 
NZ 

; SHIFT-DOWN PRESSED? 
;IF NOT, RETURN 

118296 
1111297 
111131111 START COPY AFTER SHIFT-DOWN PRESSED 
81!3111 
11113112 ASK FOR AND DECODE DESIRED LINE NUMBER. 
llll3113 IF ll, LEAVE COPYIT 
""394 
llll3115 

IF BREAK PRESSED DURING 
BREAK CHARACTER 

INPUT, LEAVE COPYIT WITH A 

42F5 D9 
42F6 216F43 
42F9 CDA728 
42FC 216543 
42FF 0688 
431ll CDD9115 
4394 FElll 
43116 2845 
4388 3E5F 
4311A 3222411 
4311D CD5AlE 
43111 7A 
4311 B3 

llll3lll 
00340 
08350 
88360 
llll371l 
1111 3811 
118391! 
88488 
llll4l 11 
1111428 
llll438 
llll441l 
1184 58 

EXX 
LD 
CALL 
LD 
LD 
CALL 
CP 
JR 
LO 
LD 
CALL 
LO 
OR 

HL,MSGl 
28A7H 
HL,COPBUF 
B,8 
85D9H 
BREAK 
Z,EXIT 
A,CURSOR 
(4822H) ,A 
lE5AH 
A,D 
E 

;SWAP REGS 
;POINT TO COPY LINE MSG 
;PRINT IT 
;GET ADO OF MY INPUT BUFF 
;MAX OF 8 CHARACTERS 
;CALL INPUT RTN 
;QUIT W/ BREAK? 
;IF SO, LEAVE W/ BREAK 
;GET CURSOR 
;TURN CURSOR BACK ON 
;CONVERT I TO BINARY 
;ll RETURNED? 

4312 2839 llll468 JR Z,EXIT ; IF SO, LEAVE 
110461 I 
00462 
08463 BEGIN SEARCHING BASIC TEXT FOR DESIRED LINE NUMBER 
1111464 IF PRESENT, GO TO FOUND ELSE GO TO NOTFND 
11846 5 

Program continues 

Ron Balewski 
412 E. Ridge St. 
Nanticoke, PA 18634 

Cven Christmas can be te· 
~lous. About a week before 
the last Yule, I typed some 
seasonal music on my TRS·80. 
Because most songs contain 
more than one verse, and 
Christmas tunes are no excep­
tion, I found myself typing iden· 
tlcal data statements over and 
over-not something I enjoy. 

Since I had already typed the 
data once, I figured all I had to 
do was find It. 

CopyIt 

I wrote a short utility (2K 
plus) that can save you lime re­
typing long, tedious data state­
ments when they are repeated 
in any Basic program. I call it 
Copyit. 

Copyit lets you duplicate one 
line of Basic code in another. I 
placed It In low memory (below 
Basic) to eliminate the need for 
separate programs for 16, 32 
and 48K machines. I patched 
Copyit into the keyboard's 
device control block (DCB), so 
that each time you strike a 
character, Basic calls Copyit, 
Instead of the usual Input 
routine. 

Copyit checks a flag that indi· 
cat es you need a copy of a previ· 
ous data statement. If the flag 
says no, Copyit calls the key­
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THE BOOKKEEPERS , 
FOR INFO CALL (603)-447-2745 

Full Charge Bookkeeper-48K, 3 DRIVE, w / ALPHA $129.95 
Intermediate Bookkeeper-48K, 2DRIVE & Printer $109.95 
Cheap Bookkeeper-32K, 2DRIVE & Printer s 89.95 

All Abov e Are Daily Jour11a/ - G! L Systems 

Ann Rose, our Accounts Receivable Clerk­
48K, 2 DRIVE & PRINTER $150.00 

STUROIVANT & DUNN, INC. ..- 82 

BOX 277, 124 WASH INGTON ST.. CONWAY, NH, 03818 

101 USES FOA A DEAD.MICACXOV\PUTEA 
no.92 

E ssssss 

ssss E 

Selling 80 Microcomputing, the only major journal for the users of the 
TRS·80 •, is a sure bet for getting the computer enthusiast into your 
store. Once through the door you can sell him anything. 

We know "80" will make you money ... it's the only magazine for the 
TRS-80 • users and you know how many of those there are. So call today 
and join the dealers who make money with "80". 

For information on selling 80 Microcomputing, call 603·924·7296 and 
speak with Ginnie Boudrieau, our Bulk Sales Manager. Or write to her 
at 80 Microcomputing, Pine Street, Peterborough, NH 03458. 

•TR.5·80 is a trademark of the Tandy Corp. 
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board driver. 
If you pressed any character 

other than a shift down-arrow 
Basic records the character in 
the A register as usual. 

If the keyboard driver returns 
the shift down-arrow, you 'll ac­
tivate Copyit and ii will ask you 
for a line number. The routine 
converts this number to binary 
and searches for It. If Copylt 
can't find the line, it prints a 
message to that effect and ter­
minates Itself, until you ac­
tivate It again. 

If the routine finds the line 
number, It sets a " next-byte-to· 
copy" pointer to the first 
character of that line, turns on 
the copy flag , sets the A 
register to zero and returns 
control to Basic. Setting the A 
register to zero fools the com­
puter into thinkir1 that nothing 
has happened. 

From this point on, whenever 
the keyboard is scanned and 
the copy flag is on, Copyit reads 
the " next-byte-to-copy" pointer. 
It loads this byte into the A reg­
ister, and the pointer Is bumped 
up one. Control is then returned 
to Basic with the character In 
the A register, just as if you had 
typed It. 
Siil~ the copy flag remains 

on, t'h\ eotlre line will be sent to 
Basic, character by character, 
until the "next-byte-to-copy" is 
zero. If so, Copylt has found the 
end of the line; It turns off the 
flag, and Basic resumes. 

Operat1119 Instructions 

Let's take an example. To 
copy line 10 into line 20, type: 20 
shift down-arrow. Copyit will re­
spond with: Line Number? 

You then type 10 and hit 
Enter. Hit Enter once again, and 
you have rejoined Basic. 

If your machine has a new 
ROM, you will have to type: shift 
down-arrow Z to activate Copyit. 
You can tell if you have a new 
ROM, because your computer 
will ask you tor the Memory Size 
while, if your computer has an 
old ROM, it will ask you for the 
Memory Size. You can change 
this by replacing the 26 in line 
130 with the ASCII code you 
want to use. 

You can activate Copylt at 
any time, not just at the begin­
ning of a line. You can type a 

Program Listing 1 Continued 

4314 DD2AA4411 11114711 LD I X, (BASBEG) ;POINT TO BEGIN OF BASIC 
4318 DD6Ell2 00480 PROLIN LD L, ( IX+2) ;GET CURRENT LINE I 
431B DD66113 0114911 LD H, (IX+3 ) 
431E DF 110500 RST lSH ;COMPARE WITH t WANTED 
431F 281lD 00510 JR Z,FOUND ; JUMP IF FOUND 
4321 31120 011520 JR NC,NOTFND ;IF CURRENT >WANTED 

005311 ; THEN NOT I N TEXT. 
4323 DD66111 LD H,(I X+l) ;GET ADD OF NEXT LINE""5"'4326 DD6Ellll 1105511 LD L, ( Ix+ll) 
4329 ES 00560 PUSH HL ;TRANSFER TO 
432A DDEl 011570 POP IX ; POINTER 
432C 18EA IHl5811 JR PROLIN ;GO PROCESS TH IS LINE 

011581 ; 

ll0582 ; 

01l583 ; 

110584 ;FOUND- SET DUPLICATION FLAG (DUPFLG) AND SET POINTER FOR 

00585 ; THE NEXT CALLS TO FETC H THE TEXT THEN LEAVE. 


432E 3Elll 110590 FOUND LD A,l ;SET COPY IN PROGRESS FLG 
43311 326443 006111l LD (DUPFLG ) ,A 
4333 DD23 006111 INC IX ; BUMP PAST 
4335 DD23 llll6211 INC IX NEXT LINE PTR

' 4337 DD23 00630 INC IX ;BUMP PAST 
4339 DD23 11116411 INC IX ; LINE t 
433B DD2 26243 llll65 0 LD (CURBYT) ,IX ;POINT TO WHERE TO START 

00661l , COPYING FROM 

433F 3Ellll 1106711 LD A,11 ;SAY NOTHING HAPPENED 

4341 181lA 011680 JR EXIT ;GO BACK TO BASICS 


011681 I 

llll682 ; 

006 83 ; 

011684 ;NOTFND- PRINT NOT FOUND MESSAGE AND LEAVE 


4343 217C43 00691l NOTFND LD HL,MSG2 ; POINT TO NOT FOUND MSG 

4346 CDA728 llll7 II B CALL 28A7H ;PRINT IT 

4349 JEBB 110718 LD A,11 

434B 1800 807211 JR EXIT ; LEAVE 

434D D9 1108411 EXIT EXX ;RE-SWAP REGS 

434E C9 11118511 RET 


0118611 ; 

Bll87B ; 

llB8811 ; CONSEN- CONTINUE SENDING THE CURRENT LINE BEING COPIED 

11118911 ; BYTE BY BYTE 'TILL IT'S DONE 

11119BB ; 


434F D9 01191 B CONSEN EXX ; SWAP REGS 
4350 2A6243 1111928 LD HL, (CURBYT) ;POINT TO BYT E TO BE SENT 
4353 7E 110938 LD A, (HL)
4354 B7 8119411 OR A ;BYTE TO BE SENT ll ? 
43 55 2806 llll95111 JR Z,QUIT ; IF SO , LINE ENDED, QUIT 
4357 23 BB96111 INC HL ;BUMP TO NEXT CHR 
4358 226243 1111970 LD (CURBYT) ,HL ; ' PUT FOR NEXT TIME 
435B D9 0119 8111 EXX ;RESWAP REGS 
435C C9 11119911 RET ;BACK TO BASIC 
435D 326443 111llllll QUIT LD (DUPFLG) ,A ;TURN OFF COPY FLAG 
43611 D9 11111111 EXX I RE-SWAP REGS 
4361 C9 llJ11112B RET ;BACK TO BASIC 

1111113111 CURBYT DEFW II ;NEXT-TO-SEND POINTER43 6 2 """" 
4364 00 111111411 DU PFLG DEFB II ;DUPLICATION FLAG 

0llllA 11111511 COPBUF DEFS 111 

436F 21l 11111611 MSGl DEFM ' COPY LINE ? ' 

437B 1111 11111711 DEFB II 

437C 211 11111811 MSG2 DEFM 1 LINE NOT FOUND ' 

438C 1111 11111911 DEFB II 


1111891 ' 
11Jlll92 

llJ111J93 ' 

11Jlll94 ;SETUP- THIS SECTION IS OVERWRITTEN BY YOUR BASIC , 
' 
11111J9S 1 IT SETS START-BASIC POINTER TO ITS BEGINNING, 
11111J96 PATCHES COPYIT INTO THE KEYBOARD DCB, AND 
1111197 ' RETURNS TO BASIC WITH A "NEW" COMMAND , 

43 8D 218D43 11111111 ' LD HL,SETUP ;WHERE BASIC WILLSETUP START 

43911 361lll 1111111 LD (HL),11 ;INITIALIZE TO II 

4392 23 1111211 INC HL 

4393 22A441l 1111311 LD (41lA4H) ,HL ;PUT IN BASIC PGM PTR 

4396 21191A 1111411 LD HL,1Al9H ;GET READY ADD 

4399 ES 1111511 PUSH HL ;PUT READY ON STACK 

43 9A 2Al6411 111160 LD HL,(41116H ) ;GET KBD DRIVER ADD 

439D 22Fll42 1111711 LD (KEYADD+l),HL ;SAVE IT FOR USE 

43All 21E942 1111811 LD HL,COPYIT 1GET MY ADDRESS 

43A3 2216411 1111911 LD (41116H) ,HL ;MAKE ME NEW DRIVER 

43A6 C34DlB 11121111 JP 1B4DH ;GO NEW AND READY 

438D llJ12111 END SETUP 


statement or two before copy. or you can copy line 10 Into line start loading It habitually before 
ing line 10; you can also copy 20 more than one time. typing long data statements. 
something after copying line Once you see how much typ­ Remember, you may have to 
10, but before entering the line; ing Copylt can save you, you'll move those statements. • 
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THE BIGGEST NAME IN LITTLE COMPUTERS"~ 

TRs-80~ Model D-Your Best Buy 
In a Business Microcomputer 

UP 

TO 


15°/o 

OFF! 


on 
TRS-80.computers, 

software and peripherals 
Similar values on oil merchandise 

CALL COLLECT : 

91 5-283-2920 
Van Horn Office Supply .-137 

701 W. Broadway - P 0 Box 1060 
Van Horn, Texas 79855 

DEALER GOSS 
Form F48 Provided 

Standard Warranty in Effect 
THE NATIONWIDE SUPERMARKET OF SOUND., 

ELECTRIC SPREADSHEET IM 

NEW - For Personal or Business Use 
ELECTRIC SPREADSHEET does everything you can do 
with a pencil. paper and calcu lator. Start with a blank 
screen. Move the last cursor to desired location. Enter line 
or col umn labels or data. Select preprogrammed operators 
fo r line. column. or cell calculat ions. Run. Results appear 
on the screen. formatted for your printer. Revise. Run 
again. 

PREPROGRAMMED OPERATO RS for mathematics . 
finance. and statist ics. Save data on tape or disk . The 
screen is your window to a larger spreadsheet. Output 
features scrolling and split-screen. Variable formats for 
labels and data. 

UNLIMITED APPLICATIONS. P/ L forecast . Personal 
budget. Real estate investment. Net worth forecast . 
Invoice. Cash flow estimate. Sales analysis. Check record. 
Business forms. 

16K vers io n has 50 operators. 32/48K vers ion has 70 
operators plus histogram plot. remote storage of data. 
global revise spreadsheet layout. alpha entries. and more. 

16K Model I or Ill Tape ..... . .. .. .. . ...... . ..... $34.95 

32/ 48K Model I or Ill Tape . ..... .... .. ...... . ... $64.95 

48K Model I or Ill Disk (Specify Model) ........... $67.95 


YOU CAN'T LOSE! Calif. orders add 6' . % tax 

Dan G. Haney & Associates. Inc ,,,4 

P.O . Box 687. San Mateo. CA 94401 
(415) 493-4094 

A completely refurbished 
IBM Selectric Terminal with 
built-in ASCil Interface. 

•FOR YOUR TRS-80 WITH OR WITHOUT 

EXPANSION INTERFACE. AVAILABLE WITH 

CENTRONICS TYPE PARALLEL PORT. 


Also works with Exa-Features: 
1ron 's Stringy Ooppy. 

• 	300 Baud Seria l for fast loading of pro· 
• 14. 9 characte rs pC' r second gra ms. (Has RS232 

printout built in stringy) 
• Reliable heavy duty Se lectric 


m echanism HOW'IU ORDER 

• RS-232C Interface DA.TA-TRANS1000 
•	 Documentation included 1. We accept Visa, Master 
• 	60 day warranty- parts and Charge. Make cashiers checks or 

labor personal check payable to: 
•High quality Se lectric print ­

DA.TA-TRANSing Off-line use as typewriter 
•	 Optional trac tor feed 2 . All orders are shipped 


ava Hable F.O.B. Sanjose, CA 

• 	15 inch carriage width 3. Deliveries are immediate 

.-SH List ot Advertisers on page 386 

Desk ind t1ble top models 1110 n1ll1ble. 

For orders and information 

DATA-TRANS 
45277 Fremont Blvd., #7 ..-21• 

Fremont CA 94538 

Phone: (408) 263·9246 
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APPLICATION 

Take pride in your listing's appearance. 

Listprog 


When a program Is stored on 
disk in ASCII format, the first 
space encountered in a state­
ment is always the separator be­

tween the statement number 
and the statement text. 

Lines 10 and 20 of Listprog 
merely clear string space and 
set certain variables. Line 1000 
(NEWDOS/80 only) examines 
TIMES to see if a date has been 
entered. If not, it requests the 
date and executes a DOS com· 
mand to set it. 

Lines 1010 and 1020 request 
the filespec and open that file. 

Line 1030 examines the 
filespec for the presence of a 
slash. If a slash is present, it 
and everything to the right o f it 
(the file extension) is dis· 
carded. I personally prefer to 
keep ASCII-formatted program 
f iles separate from the Basic 
program files by using the 
filespec extension " /TXT" ; 
therefore, the extension on the 
filespec actually being printed 
is irrelevent. 

Line 1040 prints the header 
which consists of the program 
name, printed at five char· 
acters per inch, and the date, 
printed at 10 characters per 
inch. For any printer other than 
the LP IV, this line should be 
modified accordingly. 

Line 1050 turns on the 16.7 
characters per inch mode (132 

Doug Riffel 
1836 Metzerott Road #906 
Adelphi, MD 20783 

I have always been a stickler 
for neat and legible program 

doa11mentation. Consequently, 
I qumcly became frustrated at 
ttwl•tat tack of form control in· 
corpl)rated in the Basic LLIST 
command. Even NEWDOS/80 
with all Its extensions to Disk 
Basic offers no help. 

There were two basic features 
I wanted. I quickly found that 
automatically feeding the page 

over the perforation was not as 
easy as I thought it would be. I 
also wanted to indent the lines 
to provide room for three-hole 
punching so the program list· 
ings could be stored in binders. 

I also wanted some other 
neat little goodies. First, the 
name of the program should ap· 
pear prominently in the header. 
Second, I wanted to print the 
date the program 'is listed. 
Third, I needed page numbering 
and finally, double-spacing be· 
tween statements to provide 
for pencil corrections. 

All these features have been 

JI CLB1CLBAR 5 U : P••l 
21 POlll 16425,l: PT•lll 1IN•l5 

ltU IP LEPT$(TillE$,2) •"U" THEN INPUT'Entu todayo date ( MM/ DD 

/YYl ' 1A$:IP LEN(A$)•8 THEN A$•"DATE " +A$1CMD "A$ ' 

1111 CLS1 INPUT' FILB NAllE' ;FL$ 

1121 OPEii "I",l,FL$ 

1131 SL•INSTR(PL$,"/ " )-l : IF SL<l THEN SL•LEN (FL$ J 

1141 LPRINTCHR$ ( 27 ) 1 CHR$ ( 19 J 1 CBR$ ( 27 J 1 CHR$ ( 14 J 1TAB ( 19) 1 LEFT S ( PL$ 

,SL) ; CBR$ ( 27) 1CHR$ (15) 1TAB( 42) 1"DATE: " 1LEF'?$ (T!PIE$,8) 1LPRI"1'CHR 

$ ( 138) 

1151 LPRill'l'CBR$ ( 138 J : LPR!"1'CBR$ ( 27 J ; CHR$( 21 ) 1TAB( 6l ) 1 "• PAGE '; P 

N1' "" t LPRINTCHR$(138) : LPRill'l'CHR$ (138) 

1161 IP EOP ( l) LPRill'l'CHRS ( 27) 1CHR$(19 J 1CHRS( ll J : CLOSE :PRIN'l' : PR!N 

T•• PROGRAK TERllINATED •• :END 

1171 LINE INPUTll ,A$ 

1181 SP•INSTR (A$,' 'J 1TS •SP+l 1TL•LEN ( AS J-SP : NL• I NT (TL/PTJ : EC•TL­

NL•PT 

1191 FOR N•TS 'l'O LEN ( AS) 

llU IP llID $ (A$,K,1J•CHRS (ll ) THEN llID $( A$ , N,1 J -CHR$ ( 94 ) 

1111 NEXT 

1121 LPRINTTAB ( IN) 1LEFTS (A$,SP) I 

1131 IP NL•I AND EC•I THEN LPRI"1'CHRS( l38 J : GOTO 1171 

1141 IP NL•I LPRINTTA8 ( IN+8 ) 1llID$(A$,TS,EC) : LPRINTCHRS( l38) :GOTO 


1171 
1151 LPRI.NTTAB( IN+&) 1ll IDS (A$ , TS ,PTJ 
1161 TS•TS+P'1' 1NL•NL-l1 GOTO 1131 
1171 IF PEEl(l642 5)>55 THEN LPR! N'l'CHR $(11 ) :PN•PN+l:GOTO 185 8 
1181 GOTO 1861 

Program Listing 

incorporated in Program List· 
ing 1, which I call Listprog. It re­
qui res Disk Basic and 
NEWDOS/80 to operate, and will 
work equally well with TRSDOS 
with the deletion of line 1000. 

Although Listprog was writ· 
ten to capitalize on some of the 
features o f Radio Shack's Line 
Printer IV (Centronlcs 737), with 
some minor modifications it 
will work just as well with other 
printers. The necessary modifi· 
cations will be covered later. 

Llstprog 

Whenever a printed line ex· 
ceeds the line length of the 
printer, the printer logic auto· 
matically prints across a full 
line and then prints the re· 
mainder on the following line. 
When this happens, locat ion 
16425 (Basie 's line counter) 
does not get updated . This, in 
essence, means total loss of 
form control. 

A similar situation occurs if 
the down arrow is encountered 
within a statement. I use the 
down arrow quite frequently to 
print multiple lines on the 
screen with one statement. If 
the printer logic detects this 
character, the line up to that 
point is printed and the re­
mainder is printed on the 
following line. Again, the Basic 
line coun ter is not updated. 
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CONVERT YOUR TRS-80 MODEL-I INTO A 

DEVELOPMENT SYSTEM 
Now you can devek>P Z-80 based. srand-dlone devtees sucn as games rot>ocs. 

ms1ruments and peripheral con1r0Uer-;, by USM"19 your TRS-80 as d devek>Pfneot system 
The DEVELOPMATE plugs on10 1he expanslO'l connec10< of your TRS·80 and adds 
PflOll PflOGllAlllllNG and IN-CIRCUIT·EllULATION caoab1hli<>S 10 your 
sys.rem (w ith()( w ithout expans;on Wllerlace) 

Comptete N'lStruchons and sampte schematics are 1ndvded to hetp yoo des.19,0 your 
own somple s1and·alone mocmcompu1er systems THESE SYSTEMS CAN BE AS 
SIMPLE AS FOUR !Cs oneTTL c11cu11 l0< clock and rese1. a Z·80. an EPROM. and 
rv.e pen[)heral interlace d'Mo 

When 1he ln-OtC\Jll ·EmulallO<l caUle os plugged 
1n10 lhe Z-80 socke1 ol your sland-alone sys1ern. 
lhe sys1em beCOmeS a part ot your TRS·80 You 
can use the tun power of you editOfI assembler s 
debug and uace po-ogtams 10 cneck 001 bOlh uie 
nardware and ttte solrware $tmpte tesl looos 
can be usect to check oul the tlardware lhen the 
system program can be run to oeoug trie klglC of 
your s1and-alone dev>ce 

s.nce the 0togram is kepi Ill TRS-80 RAM 
cha"9"S can be maoe qutekly and easoly When 
your stand-alone oevice WOf'ks as des1reo you 
use lhe Deve1Qpma1e s PROM PROGRAMMER 
10 copy the ptogram tnlO a PROM W tth thts 
PROM and a Z-80 on place of 1he ernulallO<l 
: aO&e y<>ur s1and-aJone device wtU WOflii. by itself 

The OEVELOPMATE 1s ex-ltemety compact Botll ine PROM Pfogrammer ar.d tne 
ln·CKcuil·Emulatcw are 1n one smau plashc oo• onty 3 2 · S 4 A l.ne-plug mouniea 
oov-ei supply 1S net~ The PROM 1Jrog1ammer nas a personahty module wn1cti 
defines the vouages ano connec11ons 01 1he PROM so lh.al tu1ure devioes can be 
accommocta ted HowPYer the sys1em comes w1lh a unJVersaJ personality mooule 
Nho<:h handles 2758 2508t8KI 2716 2516( 16K1 2S321J2Kl as weN as lhe new elec 
uocally allerable 2816 ano 48016116K EE PROMS! 

Tnc COMPLE TE DEVELOPMA'l t 81 w•lh sol1wa1e powe1 supply emulauon 
CL!ble TRS·80cable and urt1versa1 pefsonalnymodule .sQNL't $329 1 

Tne PROM PROGRAMMER,, available sepa1.11e1y tor ONLy 5239 

.-376 
ORION INSTRUMENTS 


172 011s Avenue Deel M W00<1sKle C A 94062 

14 151851 \ 172 


Mas1er Charge ano Visa pnone oroers acceotea 

Cahtorn•a res aents 04ease aOCl 6 c sales 1a.. 
 • 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

• RS205 

Apple II with Single Disk Drive .... ....... .. $109
AP101 
Apple II with Double Disk Drives . . . . . . . . . . . 119AP102 
Apple II , 9 inch Monitor & Double Drives . . . 129AP103 
Apple ///, two addi1ional Drives & Silentype 139AP104 
12 inch monitor plus accessories . . . . . . . . . . 99AP105 

RS201 TRS-80 Model I, Expansion Unit & Drives .... 109 

RS202 TRS-80 Monitor or TV set . . . . . . . . . . . . . . . . . . 84 
TRS-80 Model Ill . . . . . . . . . . . . . . . . . . . . .. . .. . 129RS204 


RS205 
 Radio Shack Color Computer . . . . . . . . . . . . . . 89 
P401 Paper Tiger 44014451460 . . . . . . . . . . . . . . . . . . . 99 

P4o2 Centronics 730f737 - Line Printer II/IV . . . • . . 89 
Epson MX70 or MX80 . . . . . . . . . . . . . . . . . . . . . . 89P403 
Matching Attache Case . . . . . . . . . . . . . . . . . . . . 75CC90 

.,. 199 compurer ca company •• 
5650 INDIAN MOUND CT COLUMBUS. OHIO 43213 16141868·9'6' ~ 

9WX7H Dot Matrix $135 

5WX7H Dot Matrix s 95 

TWO complete character sets on board : 

96 character ASCII PLUS choice of 

128 character APL . TRS-80/ H-19 Graphics or 

Scientific . (Customer defined : add $50/ set). 


Most printers convertible: specify logic board I 


SYDll•YAZ: 
Shop Compa;anwefYI 

D SE ~;ital Systems Engineering
..._______ ____. 

12503 King's Lake Drive, Reston YA 22091 (703) &20-HM 

ALSO AYAILAllU: New Centrorncs aro Integral Data Systems printers at 
15-20%bt:iON list· also. used printers~ se.-eral makes Cal for information! 

MaslerCard, VISA. Check. MO PO All prOCluCIS waranteeo 90 days 

.... see List o l Adverr1sers on pa~e 386 80 Microcomputing, October 1981 • 375 



l 
NEW! 

CHECKY'AITEA 
PAOGAAM FOR 

APPlE II .., 
lEV(l 11 v 

TAS 80 MOOH Ill 
CAISIETTE TAl'E 11 ti 

or llSTl flll G 14 II 

• 

8 

( 

NOW. ..Continuous Checks 
That Can be Used With or Without Your Computer!! 


The Best in A Home Checking System 


CHECKIOOK 

TAS aocc v 

TAS IO MODI 

Th.at'I nght Cont1nucx.is Checks fan -tokSed 1n Oogo can be om111edl on ~ue. grey. , ,..,,, Of 

a 3-10-a -pege desk set de:s19n And •he't can be buff <hecks ..lllCED lllOHT 
comput• printed. handwr itten or typ•w...ntn Two Hundred ch«ks are ,ult •21 .11 (enve· 
- wh.chever suits the qu.n111y or artu•tion lopes t 14.151 Fwe Hundred chec\.a are 

l"ECIAL DESIGN •41.ll lenvetopea •27.II) Dall Ring Check· 
Our checks are not e hHtlh· 'llolum1 business books ire only •4.11. 
l0tm adaptation They' re specially des.gned 

Speciel ..OlllDER NOW" OfferComputer/ Me,_.,..I C~• ror the hOme 
So th11 you can atar-t us1no vour computeruser And they re easy to uM. too No !"leed to 
1mmed1atetv 10 pay yout monthty b1Hs. we·u

S:hlnQe Oftntet IDfm Wtdth when loading Our make you a soeaal package otter If you otdet 
checks are 1he same 9 y,- wMfth IS 11andard 

d1rec1tv from this ad, we can Mnd you
1ract0t feed Pf1nter paper Check tHr down 

1111 11 1h• ume as the clHs1c: P9•10N1l..siied 200 Checka. 100 Envek>pea, A Binde:f. 

c heck issued by all banks 
 and Program tor •49.95 

- 011 ­
C OM..LETE HOME IYITEM llOO Ch..:ko. 300 Enwlopff. A a ;n<1e<.

With th is svstem vo1.1 c1n pone 1he buNI. of your - p,__ 10< '74.H
montl\tv checks on your co1n9Uttr u11ng our 
l)f09ram . Vout c hecks and stubs c1n then be You h save IS much as •t.15 over the 
s1CMed tn our attraci1ve Data Ring 8 1nder sep1r1te purchase puce And w11h tl'lt s pecial 

Chtckbook. La1er. 1t you hive a few checks to pachge you can be9•n your monthly check· 
wt11e. thete"s no need 10 loed them into a book balancing and b•ll PIV'"9 H soon H vou 

pnnler • 1USI Wflle • ch.eel " ,.our desk H rec:91~ your chedtS J ust enc:&off a 'IOtded 

Shown 1bove And vou c.an m11lvourchecks 1n check lfor enc:odu''O 1nfounahon) with '(Ol.lr 
ou' du-' windowed eft¥91opea 10 ehm1nate paymen1 fVISA • M Hter-Cerd 0<cMn must 

itddress1"19 chores show signature. exp1ntton date. 1nd 1ccoum 

UNIQUE number). Or. send tod1y fOf 11mples 
( lllllM!, •oo-n• •OUttCl 'C" " ' ' .........., c•t ,.,,,. Ull
You won·1 hnd continuous checks hh t hese 

1nywt,e,.e And. our spec111 s.mall q uanuty SYNERGETIC 471~ SHEPHERD RD 
printing procus wtll g ive you••celtent quelity SOLUTIONS DEPARTMEl<I M91 
a~ ·~•ranee. S11ndard cokw·coontina1ed PHONE 1411316'6·6557 MULBERRY FL 33860 

unpr1n11ng and encoding is as shown above 

COMPUTER INTERFACES 

& PERIPHERALS 

• l'OS·100 NRZl TAPE DRIVE CONTROLLER/FORMATTER - No., vour 
mK:ro can rt•d .and wrht IBM/A NSI compuiblc NR Z I form.a t 9 · tn.ck m.agnctic 

l>PU. Tht POS· 100 con>islS of S· 100 bu• cird, 6" ribbon c.blt, u pt d rlvt controllt r 
Ci rd, c1ble to Pcrtcc·Standud N RZ I l.a1M dr ive, plus documental lon ind Z-80 or 
8080 wftwort (spcclfiy). Pow<r i• dtrovtd from t•P• dr ivt •nd S· 100 bus. Ship Wt.: 
10 lbs. Su1&tSltd Rtuil Prkt . . • . . . . . . . . . . . . . . . . . . . . . . S995.00 
• l'OS 103/201 "MIX or MATCH" MODEM - Unique POS control dtsill' ptrmits 

us< 1n one housinl of bolh Btl~comp•liblt 10) (0.300 b•ud) •nd 202 (0· 1200 
b.1ud) mod«m modulc:s ori1in1lly m.adr by VAOIC Co1p. tor .1 telephone comp.1ny 
subsidiuy. FEATURES: RS·232 seri• I lnttrhet, •uto·onswtr, •uto-di• I, LEO 
diwl.ay. telephone line in1rrfuc vi.1 uoustic coupler, m.anuJI OAA, or .au to-.answc1 
DAA (wld ><Pot• t<ly). FULLY AD IUSTEO; no speci•I tool• required. 3,000 milt 
11nsc ovtr stJndMd d1Jl·up ttkphonc lints. Ship wt.: 15 lbs. 

PRICES . .. .. POS 103 Modem 5199.95: POS 202 Modtm - Sl99.95 ; 
POS 202 Modtm "' / Auto·An1wtr S349.95; POS 103/202 Modem - S499.9S: 
fCC ·A pprovtd AulO· Answtr OAA S125 .00; Acousiic Coupltr - S29.9S. 
• POS DAISY-WHEEL PRINTER INTERFAC E for TRS·IO - Will drive Di•blo 

Hylypc I, H yl vpc 11 . .and O ume Q i nd Sprint 3 prin te rs. Includes lK user· 
.av.1i~blt memory for custom print rout ines (such .as gnphics, bidircctton.al print· 
ins, etc.l. Progummed to rupand to prin t comm.ands fro m BASIC ELECTRIC 
PENCIL™ , 1 nd SCR IPSITTM softwue. Or1ws i1s power from printer. Ship wt.: 
5 lbs. Pr ice . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $150.00 
C• blts, ..ch (Specify HyTypt I, HyTypt II . or Qume) ........ .. .. S 25 .00 

• l'OS ASCII INTERFACE f0< IBM 1/0 SELECT RIC - Th" Ct nuonic..,hl• 
p~uUcl printu intcrfue will d rive in IBM Model 731 or 735 1/0 1ypewrittr 

(lBCD•nd Corruponcknct codes). No whw•rt nttdtd. rururu on-boird £ PROM 
which holds up to 8 ASCll· to · IBM cod• t•bl<s for d 1fftren1 IVP• sphcr• •. Closed· 
loop opernion 1uns u mu, imum printer spccd ; stops ind stucs on .1 single chui1.c1cr 
withou t loss of d.11 .i, Requires +12VOC •nd 15VDC power source. Ship w1.: 
5 lbs. Price . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $249.95 
Powtr Supply ( •.IVOC, • 12VDC. +2 4VOC lor Soltnoids on Pronltr ) . .. .S 49. 95 
• CONVERT OFFICE S ELECTRIC TO 1/0 TYPEWRITER - Ki1 includt> 

us.cmbled solenoids, switches, \llP Ue h.uness, m a.gnet dr1..e1 PCB plus 1nstruc t1ons 
'o' inst.all.ation J nd mCPU lntttfJCe. Price . . . . • . . . • . . . . . . . . SI S0.00 
• '" FORMALINER "" Vui•blt Widlh form• T r• ctor for 15 ·· Scltctro" .. . S95 .00 
• GTE Model S60ASCll S ELECTRIC 1/0 Ttrmin•I - With RS·232 Stri•l lnttrfoct 

a.nd d i&iUI unene dec l tor use .u mcmo r't ty~writtr. Ship wt. : 100 lbs. 
Puce, tn ted i nd Jd1usted . . . . . . . . . . . . . . . . . . • . . . . . . . . S 1, I 9S. OO 
• l'OS ASCII IBM SELECTRIC PRINTER - Is - Stltctroc lrom GTE ltrmin• I 

cluned ind .1d1usttd w ith POS Centronics'1otyle A.SCll prin ttr in terh.cc. UC/ LC 
cubon • nd f1bric r ibbons. Comp•llblt .,ilh T RS·SQ, Applt, SOL • nd otht r CPU 
ou• lltl prin ter ports. Ship wt.: 75 lb1. Priet .. ·. . . . . . . . • . . . • . S895.00 

PACIFIC OFFICE SYSTEMS ..-153 
2265 Old Middlfti.ld W1v Mounllln v;... C1lif 'MOO (4 15) 491· 74H 
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characters per line for the LP are as follows: 
IV) and prints the page number. 

•SP= Location of the spaceThis line should also be mod· 
separator between lineified for printers other than the 
number and textLPIV. 
•TS= Beginning of state­Line 1060 returns the printer 
ment textto 10 characte· per inch, 
•TL= Length of statementejects the last ie and ter­

minates Ustpro~ Jne 1070 Is text 
•NL= Number of full PT· the required form ror inputting 
character lines to be printedASCII-formatted program files. 
•EC= Number of characters 

Line 1080 provides the neces­ in last line if less than PT 
sary set-up information for the 
remainder of the progr~m . Lines 1090-1110 search the 
There are really two left statement text for the down ar· 
margins, one for the statement row (CHR$(10)) and replace it 
number and one for the state­ with the ASCII carat (CHR$ 
ment text. The length of the (94)). If the printer you are using 
printed statement text line is cannot print this character, you
predetermined by the value as­ will want to change these lines. 
signed to variable PT in line 20. Lines 1130-1170 perform the 
The left margin for the state­ actual printing, feeding prop­
ment number Is also predeter­ erly over the paper perfora­
mined in line 20 by variable IN. tions. 
For printers with line lengths Llstprog has become an ex­
different than the LP IV, these tremely popular program on my 
variables may be changed; TR5-80 and I use it to document 
however, IN+ 8 +PT cannot ex­ all my Basic programs.The pro­
ceed the line length of the gram logic is quite simple and 
printer. lends itself to easy tailoring for 

Other variables and their use individual preferences. • 

MedComp, Inc. 
ANNOUNCF.S! 

USCD PASCAL VERSION IV.O 

FOR 


TI-IE TRS-80 MODEL II 

*MINIMUM CONFIGURATION: 64K WITH 

1 DISK DRIVE 
*KEYBOARD TYPE AHEAD 
*SUPPORTS BOTH SERIAL AND PARALLEL 

PRINTERS 
*CLOCK SUPPORT 
•"DUMMY" USER DEVICE FOR OUTPUT 
*FORTRAN AND BASIC COMPILER 

AVAILABLE 

*BACKUP UTILITY-BYTE FOR BYTE 

*UNIVERSAL FORMATTING UTILITY 

*CONFIGURATION UTILITY 

*ADDITIONAL I:i.ARDWARE SUPPORT: 


TOTAL Of FOUR 8'" FLOPPY DISKS-SINGLE OR 
[)()t;BLE SIDED 

SERIAL ASD OR PARALLEL PRINTERS 
MODE~I OR OTiiER SERIAL I 0 DEVICE 
TER.\11l'Al OR KSR PRll'TER 11.'HEN PARALLEL PRINTER 

IS USED 
PARALLEL O UTPUT WHEN SERIAL PRINTER IS 

USED 

RJll MORE l.\"FOR.\IATIO.\" WRITT 

MedComp Inc. .- 4t7 

392 Pleasant Street 
Brockton, Ma 02401 

OR CALL: (617) 965-0529 

http:Middlfti.ld
http:interh.cc
http:bidircctton.al
http:Cont1nucx.is


SPEAK-EAZY 

the 

:HUMAN QUALITY: 
"VOICE''-

LOW PRICES ON TRS-80* 
From Radio Ranch, Inc. 

for your TRS- so• that is 
so good you won't believe it 
Phone for demo. S29 9 ~ 
6 programs on 
tape or disk.+ user manual 

-NEW~ 

DOUIU DENSITY 
DISK CONTROLER WITH 
16·K ONIOARD RAM 
FOR YOUR MODEL I. 
NO EXPANSION INTER­
FACE NEEDED. RUNS 
SINGLE OR DOUBLE DEN. 

0$299.°­

In business 1.7 years at the same location pro­
viding electronic equipment and service. 

We Are Better Equipped To Provide -NEW ­
$29,'1.0 SUPER 

SENSITIVE 
LIGHT PEN 

SIMPLIFY 
YOUR TAPE LOADING 
WITH :cload : 

THE 
LED $.JU · METER 

H .°-° 
•TRS·IO IS A TRADEMARK OF RADIO SHACK• 

PROGRESSIVE ELECTRONICS .-211 

643 E.CHESTNUT S~ 
LA~CASTER OH. 43130 

PHONE - 614-687 - 1019 

P.O BOX 232. !i<>n>OUr , Cl 0648J .,.. 127 

~ -,c,; POcKl1-c-o;.;u"';il - uSl1-s1- - i 
r 

llll•wt • •Ui ,, e41111c t le.. lewt j ,,.,,.......,... ' '•• 
0 ••,.11.. , , , ........,, 

Tiwt e d el 1 
C 11u te•h l 1tt Yewr Uttil 

Sh..-t C.h 
rr.ct h e l ,,.,, • • • 
fe c lia lcel D et e l h 

l• 1i4• . .... , ....11... 
•••licet l.,1 fe r ••• 

FREE PREMIUM! 

1982 subscribers will 
receive the special 
MATH! package of 
PC programs. You 
qualify to receive 
this valuable free 
gift if you check 
either box 2 or 3 
below! Don't delay! 
Get started learning 
how to enjoy your 
pocket computer to­
day. Use this handy 
subscription card! 

SUBSCR IPTION FORM 

0 1981 Charter Subscriber (Issues 1 - 10 ). $20.00 for U.S. 

delivery. (U.S. $24.00 to Canada. U .S. $30.00 elsewhere.) 

0 1981 /82 Charter Subscriber (Issues 1 - 20). $40.00 in 
U .S. (U .S. $48.00 to Canada. U.S. $60.00 elsewhere.) 

0 1982 Regular Subscriber (Issues 11 - 20). $30.00 in U .S. 

(U.S. $36.00 to Canada. U .S. $45 .00 elsewhere. ) 

0 Sample issue. $3.00 in U.S. (U.S. $4.00 elsewhere.) 

Orders m ust be accompanied by payment in full. We do not 

issue invoices for the POCKET COMPUTER NEWSLETTER. 
Thank you for your remittance. 

Name :-- --- -------- - ---- - - - ---------- ­

Addr : - - - ----- - - - - - - - ------ ---- --- - --­

City : - ------ ----- - -- State : _ _ _ Zip : -----­

MC/VISA # --- - ---------- - Expires: ______ 

Signature : 

TRS-80 Mod II ­ 64K . . . . . . . . .. . .. . . . . . 3440.00 
TRS-80 Mod Ill - J2K. 2 Dr . . . ... . . .. . .. 2195.00 
TRS-80 Line Printer 6 . . . . . . . . . . . . . . 1020.00 
CORVUS · • 5-10-20 M Hard Disks ... Call For Prices 

"CORDOS" and "OASIS" operating systems 
Full Futory W.m•nty . Complete Service D~rtment 

.Rndiu ~ Jno..,.. 133 

Cert. Check Route l, hdio hnch Airport 
Cashiers Ck. ~ Polo, llinois 61064 

C•ll T ol Free ~415-8110 In Ml. C•R 815-946-2171 
' I r.idem.or~ l•nd\ Corp 

.filll!lll!l'l 

MODELS I ANDlll 
ALL PROGRAMS USE TESTED 

MICRO- TYPIT A tut editing pr ogru that uses the keyboard 
• a s i s · like a typewriter. All edit and prompt f\lnctiono a r e 

"built i n'" so i nstruction o r learning is m:inimwn . Text can be 

generated thr ee pages at a time a nd pri n t ed el ther numb flli red , or 

unnumbered single or doublo spaced . Also , r i ght j ustification 

is op tio nal. Does not r equire substitution o f 0 f o r commas or 

a ny other charac ter r evision . Slowest f unct ion is transf e r ring 

tex t to and from tape . Nea t er ror free text with lar ge pri nt 

titles. Excellent for speci fications , agreements , instruc t i ons , 

form letters o r announcecents. Coopl ete with sound for TRS- 80 

Model I or Il l and llicrotec k printer easily adaptable t o mos t 

o ther pri nter s . PRICE ... ..$25 .00 

CLIENT F ILES Allows keepi ng s everal contracts f or up to 20 
cli ents . Ent er c ontracts including e i t her par-:ent ar.ounts o r 
pe r centage s . As bi l ls a.re s ent out a nd pa!fr.jen t s recei ved , the 
program i s a recor d by contract or a mount s outs t anding and not 
billed including a summary o f r eceivables and wo rk i n progress . ~~ 
Wo rk s well with one t o J pr o jects for n dozen o r so cli e n ts. 

PRI CE .. ...$25.00 

ENGINEERING PROGRAMS 

LIGHTING CALCULATIONS Calculate s t ho required nucber o f 
fixt ur e s fo r a ?"ooc given t he- d.ioensi ons and r e fle c tancea by 
t he :one cavity rne t hod. Thr ee standard fixtures a r e- - bui lt i n• 
s o tha t 8 ro om ca lculat i ons a re o ad e t o com-pare r e s ul ts s uch a s 
watts , footcand l e-s and mm~r o f fix tures . PRICE .....$ )0 .00 

HVAC PROGRAM Thi s progr am cal cul a tes sens i ble and la t ent 

cooling and heat i ng l oad by zone each two hours o f t h e typ i cal 

hottest a nd coldes t day s . Equations pe r 1977 ASHRAE Fundamenta l 


~~~d$a~!~~1~sii~ta ;~~eg,.~~o~~~~;a~~· ca1 cu~~i~~~~ : _cm:~ghic 
All tape s furnished with f ull document.ation and ins t r uc ti ons. 


DoeuM.enta t i on , I ns truc io ns and Sour ce List a l one . . . ..$1 5 . 00 


All pro g rat:is on tape r equi r o Leve l 1 : and 161< . Pri n t e r is 

reo ui rod fo r ~ICRO -TYP!~ a nd optiona l on all o thers . Do no t 

f or g e t to incl ude the t-iodel N\1.~ber ( I or : 1 l) wi t h your o rde r. 


Se nd Check o r riioney Orde r ( no COD' s pl ea s e ) t o : .,..52 

Coolidge & Associates 
1317 S. CONGRESS # 10 AU STIN , TEXAS 78704 ( 5 12 ) 44 3 · 5329 
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Education Microcomputers. 


* 
*lo the power of 
Instant Software 
Einstein's equation helped explain the properties 
of relativity, but didn't do much to speed the learn­
ing process. Instant Software's equation means in­
dividual attention and greater comprehension. 
Everyone knows the best student-teacher ratio is 
1:1. That was a problem in years past, but now it 's 
as easy as C.A.I. (Computer-Aided Instruction). 
These Instant Software programs will guide and 
teach each lesson with the infinite patience only a 
computer can provide, thus allowing students to 
progress at their own pace. 
Einstein had the right idea, but if he'd only known 
then what we know now . . .. .. . 

~~Q / 
~ Typing 	Teacher ffor the r Rs-8QTMJ · 

A complete seven-part package that guides you from famil· 
iarization of the keyboard through typing words and phrases to 
mastery of touch-typing. Your video monitor becomes a bot· 
tomless page for typing practice, and your own private TYPING 
TEACHER, ready to teach when you"re ready to learn. Model I. 
Level II, 16K; Model 111 , 16K. Order No.0099R·A 14$12.95plus sh1pp1ng. 

Teacher's Aide (for the TRS-80™r 

Now you can have the benefit of Computer Assisted Instruc­
tion (CAI) in your own home. The Teacher's Aide program allows 
you to create tailor-made lessons for your child. The features of 
this program include the ability to review material before taking 
the lesson, a provision tor hints to help answer questions and 
graphic displays as a reward for answering all quest ions correct­
ly. Once you've created a lesson, you can save It and create an 
entire sequence of lessons. 

The Teacher's Aide package is perfect for parents. teachers, 
and students who need the unl imited patience only a computer 
can provide. Level II 32K. Order No. 0214RD-A13 (dlak·b•sed) 
$39.95 plus shipping. 

Geography Explorer: 
U.S.A. (for the TRS-BOTl-'J• 

This program allows your child to travel the country and learn 
vital facts about each of our 50 states.Geography Explorer offers 
the most fascinat ing way of learning yet. Learn each state's 
name, capitol, largest c ity, nickname. etc. As a bonus. this 
package offers the capabili ty of light pen use. Model I. Level II 
16K, expansion interface with 16K, one minidisk drive. Order No. 
0071RD-A16 $49.95 p lus shipping. 

:. . ·.. . .... Capitalization (for the AppterMf • . . ··... ·. 

Here's the most patient grammar teacher a ... 	 student will ever have...CAPITALIZATION. It 's 
one module among several in the English Lan­
guage Series of CAI (Computer Aided Instruc­
t ion) programs from Instant Software. This pro­
gram introduces and exercises the twelve rules 
for capitalization in English. The student may 
study the rules in order from 1 to 12, or may sin· 
gle out one particular rule for study and practice. 
Start with CAPITALIZATION and graduate to 
proper grammar and a better understanding of 
the English language. Applesoft Basic 32K, 1 
disk drive. Order No. 0339AD-A15 (dlak·bHed) 
$24.95 plus shipping. 

TO ORDER: 

See your local 


Instant Software dealer 

or call toll-free 

1-800-258-5473 


orders only 

In New Hampshire 


1-603-924·7296 

Mon.- Fn. 8:00 am-4:30 pm E.S.T. 


~• --

Peterborough, New Hampshire 03452 A division of Wayne Green Inc. 	 •TRS.ac> is a trademarl< of Radio Shack d1v1s1on of 

Tandy Corp 
··Apple is a trademarl< o l Apple Computer Company 
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bookshelf 

-BASIC & PASCAL­
r.;-B-­- -1 

~~~~ .· ow to Seu 
m®llHtJ Anyt~ing 
...c... I t A bod1 

i 't ~ ~ • ; ' ·"' 
/ 

. r•.. I } ~\.,
"' .:/. ·:./I • • -··­

..:"~~-y;,;_. ·<~ -BUSINESS-

e~ s 
~ •PASCAL-BK t 188-by Paul M . Chirllan Professor 

Chlrllan·s texlbook combrnes a s imple approach to the 
PASCAL language with comprehensive coverage on 
how a c omputer w orks. how to use a f lowchart work­
ing fro'!" a terminal as well as batch opera 1 1 ~n and 

• THEORY Z­ BK t 226- How Ame11can Bus10ess Can 
Mee! !he Japanese Challenge-t>y Will iam Ouchi. Why 
are t he Jap a nese ca1 cn1ng up and surpas sing 
Amet1can indu s1 r 1a l prod uc t1 v1ty? W hat allows 
Japanese 1ndustr1allsts to o tler g uaranteed lifetim e 
employmen1 to their workforce? l h1s book will help 
you understand 1ne Theo ry l managerial philosophy 
and i ts 1mp lic a11ons for l he American co rporale tuture. 
Examples are g iven o f the American industr ial g1an1s 

•INTRODUCTION TO TRS·IO LEVEL 11 BASIC ANO 
COMPUTER PROGRAMMING- BK 1219 - by Michael 
P. Zab1nsk1 Written by an experienced educ a1or. th is i s 
the book f0< those beginners who want to lea"" about 
computets w ithout having to beco me an exper t 11 nas 
praclical p1ograms. useful hne by line comments. eA 
cenenl tlowcharl s ~ccompameo by hne numbers and 
over 200 eaerc1ses wh•ch help the reaoer assess Ptog 
res s . reinfOf'ce comprehension. a,,d orov1de valuable 
prachca l e xpenence S10 95 · 

• 50 BASIC EXE RCISES -BK 11 92- oy J P Lamo1t1er 
Thi s bOOI( 1s struc turea around t ne 1aea 1nat trie oe st 
wav to learn a l ang uage is trirougn actual oracuce 11 
c on1ams 50 co mp1e1e1y e..p1a1neo e•e rc 1 ~es state 
men1 ano anatys s o f the oroo•em 11owcharts PTO 
grams ana actua l runs Program sub1ec ts 1nc.luae 
ma1'1e~at 1cs business games and o pe1at1ons 1e 
search anci are presen1ed ,,, vary1nQ 1eve1s ot d dh 
cult ~ t ..,,s torma1 enables anyone 10 learn BASIC rap 
idly checkong l heor progress al each s1ep $1 2.95" 

eTHE BASIC HANDBOOK- BK 1174 NEW. SECOND 
EDITION by David lien. This book is unique. II is a vir · 
lual ENCYCLOPEDIA of BASIC While no! favoring one 
computer over another. •t explains over 250 BASIC 

~:md;U1~do':s~s:r ~es~e~~~~,~~~!~1~t~~st~,:~e~: 
ed 01 specrfttd wo rd. l here arc of ten ways 10 ac 
compllsh the same function b y us•"Oanolher woto or 
combtnallO<' of words Thal s wnere the HANDBOOK 
comes 1n II hetps you gel 1he most from your com · 
pu1e1. be 11 a ··oottom-of·the ·llne"' micro o r an oversized 
monster, S19 95 • 

elEARNINQ LEVEL 11-BKl 17~- Dy Da•1d l ien. Wri !· 
ten especially 10< the TRS-l!O, !h1S Dook concent rates 
on level II BASIC. exploring every 1mpcrtant BASIC 
language capabill1y. Update• are •ncluded tor those 
who have studied the Level I User's Manual. Sections 
include. how to use the Editor. dual cassette opera 
t ion, printers and peripheral devices, and lhe conver· 
sion of Level I programs to Level II. St 5.95.• 

•BASIC BASIC ~2N O EDITION) BK 1026 - by Jam es 
S Coan Tt11s •S a te •l book which 1 ncorpo~ates the 
learn1..,g ot comou1er programm ng using the BASfC 
language w1H'I lhe 1eacn1ng o f m J rhemat1cs O ver 100 
sam cle orograms 11ust·11e the tec ,,rua ues o • 1he BA 
S1C language ano e..-ery sec t ion is tollowea oy oract 
cal orootem s Tn1s second ed1t1on covers cnarac ter 
string nano1tng ano t"e use o t oata r.ies StO 50 • 

e ADVANCED BASIC- B~ 1000- Apphc.a11ons includ 
mg stnngs anc:i f11es coo•o 1na1e geome1ry area se 
auences a.no sef1es simulation 9raon1ng a.no c;ames 
$10 75· 

•SIXTY CHALLENGING PROBLEMS WITH BASIC 
SOLUTIONS (2nd Edition)- BK 10 73 Dy Donalo 
Spencer pro... •des ttie ser ious s1uoem ot BASIC pro 
gramming w11n 1nteres11ng p1oblem s ano solutions No 
knowledge o r mat h aoo.-e algebra •eQu irec! Inc ludes a 
number o l game programs. as well as program s tor 
f inancial interest. conversions and n umeric man1pula 
11ons S6.95 · 

d ebugging. Special attention is paid to idiosyncrasies 
o l 1he language and synlax flowcharts abound tor the 
c onven ience o f the eJCpenenced programmer. Well in­
dexed $12.95" 

e !NTRODUCTION TO PASCAL -BK I 189- oy Roonay 
Zaks A steo -by·step 1n1roouction tor anyone wan11ng 
co learn tne tan9 uage Quick ly ano comple tely Eacn 
co n ceo1 is e:..pla1ned simply and m a lo01cal order All 
tearures of t ne language are prese nted in a clear. easy. 
to u noerstano fOfmal w i th e•erc1ses to 1es1the reader 
at 1ne end of each chapter 11 csesc noes both s tanaard 
PASCAL ano ucso PASCAL. me most W•dely used 
Out lec 1 for small computers N o computer o r program­
ming experien~e is ncce ssa1 y S14 95 • 

•PROGRAMMING IN PASCAL - BK 1140 by Pe1er 
Grogono The c o mpu1er programmrno language 
PASCAL was !he hr51 language to embody 10 a coher­
en1 way the concepts of su uctured prograrnmmg. 
which has been def ine<! Dy Edsger Dl1ks1 ra and C.A.R. 
Hoare. As such. ti Is a landmark in the developm ent o f 
programm10g languages. PASCAL was developed by 
N1klaus W irth in Zurich; 1t 1s derived from !he language 
ALGOL 60 bu! is more powerful and easier to use 
PASCAL is now widely accepted as a uselul language 
1nat can be eH1c1enlly implemented. an<J as an ex· 
cellent teaching 1001 It does not as sume know leage of 
any o ther p rogramming l anguage. 1t is therefore su•t­
acle tor an introouctory course S12 95 • 

-GAMES­
• 40 COMPUTER GAMES- BK738 1- Forty games in all 
1n n ine d ifferent cateo0t1es Games f()( large and small 
systems. and even a secuon on c alcu1a10t games Many 
versions of BASIC use<i and a ·1e1tde vaoe1y of systems 
•epreseoted A mus t tor the serious computer games­
man $7.95 " 

e BASIC COMPUTER GAMES- BK 107( - 0kay, so 
once> ou get your computer and are running 1n BASIC. 
lhen what? Then you need some programs in BASIC, 
!hars what . This book has 101 games for you lrom very 
s11n o1e 10 real Ouggors You get the Qames. a descrip· 
l ion o f the games. the listing to pu l in your com pute1 
and a sample run to sriow you hew they w01k Fun Any 
o ne g am e w1H be wo rth more than the price of tne book 
tor tne fun you and your family w ill have w ith 1t $7.50.• 

e MORE BASIC COMPUTER GAMES- BK 1182 ­
edued by Oa¥1d H An! More tun 1n BASIC • 8' new 
games l rom I lle peooie who Drought you BASIC Com­
put~t Games lnc tuoes such tav011tes as Minotaur (bal­
!le !he m y1n ica1oeasl) anO Ehza tunloao your troubles 
on the ooc1or at bargain rates) Complete w 11n game 
oes cript1on. list ing and sample run $7 50 • 

•WHAT TO 00 AFTER YOU HIT RETURN - BK1071­
PCC-s l irs1 book o t compu1e1 games . (8 d1tleren1 
computer games yo u can play 1n BASIC programs 
descriptions. many 1llus1ra11ons. Lunar Landing. Ham. 
rnurab1. King, C1vel 2, Oub1c 5. Taxman. Siar Trek. 
Crash. Markel. etc $10 95. · 

already opcrahng under Z-s1y10 management. and the 
impact of this s1yle o n the quahly or thP.11 execu ti..,es 
and workers •S explored . A m us1 for lhe ale't busu1ess· 
man. large or small. S12.95 • 

•SO YOU ARE THIN KI NG ABOUT A SMALL 
BUSINESS COMPUTER- BK1222- by R1cnard G Can· 
ning and Nancy C Leeper For a well-orga.n1zed manual 
on tne ptocess o l setechng the right computer system 
fo r you r sm all business . this texl can·t t>e e..ccelled De· 
s•gne<l to inuoauc e tne novice 1f'1 d ata and WOfd pro­
c essing 10 tne real benefits o f comou1eriza 11or.. the 
t>ook i s t illed with money ano 11m e-sav11ig t ips. ph01os 
o f eQu1pment. 11sts of suppliers. pric es. explanations 
o f computer 1erm1no1o gy. ano f'IC tp l ul references 10 
additiona l sources of 1ntorma11on. l:.ver)one c on· 
templatm g a fust computer 1ns1alla11on should have 
this book S14.00 . 

• PAYROLL WITH COST ACCOUNTING-INZ 
BKt001 - by L Pool e & M . Borchers. incl uOes 

hs1in9s w ith remarks . descripflo~s. d iscuss! • 

principle behind each prog ram. file layouts, a 


~~~~h~~~~:san~3s~;;,a~,e~i~~o~1t:~~Jclffdi1~~l:;. Pay'. 
ro ll and cost accounting features include separa te 
payrolls !or up to tO co mpanies. 11me·tes1ed lnterac· 
' "'e data entry. easy correc11on of daca entry err0ts. JOb 
cos11ng uaoor o f d1stnbulion). check p11n11ng with fu ll 
deductio n and pay detail. and 16 dtfferent printed te­
oorts 1nc lud1ng W·2 and~1 (1n CBASICI S20.00 • 

• SOME COMMON BASIC PROGRAMS- BK10S3­
pu1>11sneo t>y Adam Osborne & Assoc1a1es, Inc Perteet 
tor non 1ecnnic at computeris1s reQu•nng ready -t~use 
ptograms Business pro0rams. plu s m iscellaneous 
programs Invaluable tor the user w hO 1s not an e• 
pe11anced programmer All w ill operate in the stanO· 
atone mo<le S14 99 oaoerback 

•PIMS: PERSONAL INFORMATION MANAGEMENT 
SYSTEM - BKHl09- Learn how 10 unleash the Power 
o f a personal computer f0t your ow n benefit 1n this 
rea dy· IO·u se data·base m an agement prog ram 
St 1 95 · 

-MONEYMAKING­
e HOW TO MAKE MONEY WITH COMPUTERS­
BK 1003- ln 10 1nlormat1on·packed chapters. Je<ry 
FelSen describes more than 30 computer·related. 
money making. h igh profit. low capital investment OP· 
pcrtun111es S15 oo.· 
e HOW TO SELL ANYTHING TO ANYBOOY- BK7306­
Acc0<d•"11 10 Tl>I! Guinness Boo• ol World Records , l he 
aul no< Joe Glfard, •S " !he wO<ld's greatest salesman " 
This OOOk reveals hoW ne maoe a l0<1une- and how you 
can 100 S2 25 • 
• THE INCREDIBLE SECRET MONEY MACHINE­
BK 117B- by Don Lanca.s ter A d1llt!tent kind o f " cook· 
book., lrom Don Lancaste< Want 10 slash taxes? G• t 
free vacat ions? W in at investments' Make money from 
some1h1ng tha1 you like I J do? You'll find !his OOOk 
essen11al to Q••e you the key Insider details ol what la 
really involved 1n start ing up you1 own money machine. 
S5.95 • 

· Use the order c ard 1n the bac "- o f this magazine or 11em11e yow oro er 'ln a sepa1ate 	 N o CO 0 orders accepted. All above add St.50 handl 10g, Please allow (.{; weeks 
for delivery Ques tions reg ard ing yo ur o rder? Ptease w rite Customer Service at thepiece o f paper 411nd ma1110 80 M.crocompuling Boo,.,shelf • Pern tborough N H 03458 
above address

Be sure to include cnecll. o r <Je ta•le<f o e01l c ara 1ntorm dl1on 

FORTOLL EREE ORDERING CALL 1-800-258-5473 




• MICAOCOMl>UTIHG CODING SHEETS Microcomputing's dozen or so pro0ram­
mers wouldn't try to work without these handy scratch pads, which help prevent the 
li ttle errors that can cost hours and hours o f programming time. Available for pro­
gramming Is Assem bly/Machi ne Language (P01001), wh rch has columns for ad­
dress, Instruction (3 bytes), source code (label , op code, operand) and comments, 
and for BASIC (P01002) which Is 72 columns wide. 50 sheets to a pad. $2.39.• 

ROG RAMMING 
• z.ao SOFTWARE GOURMET GUIDE ANO COOK­
BOOK- BK1045- by Nat Wadsworth. Scelbl's newestZ-80­ cookbook! This book contains a complete description 
ol lhe powerful z.ao Instruction set and a wide variety•TRS·IO ASSEMBLY LANGUAGE - B1< 12 17 -- oy • &808 MICROCOMPUTER PROG RAMM ING AND 
o f pro0rammlng information. Use the author's Ingre­Hubert S. Ho we, J1 This book incorporates into a INTERFACING- BK t215-by Andrew : Staugaara. 

single volume an the pertinent tacts and inf0fma11on d ients Including routines, subroutines and short pro­ Jr Getting mvolved w ith Tandy's new C:o1or Computftr'., 
you need to know to program and enjoy the TRS-80 In II so, th is new book from the Bl~dsburg Group willgtams. choose a tlm&-tested recipe and start cooking ! 
eluded are clear presentations of all introductory ccn. allow you to exploi t the awesome pcwer o f l he$16.99.· 
cepts. completely tested prac11cal programs anrt sub­ machine's 6809 microprocessor Detailed intorma11on 
routines, details of ROM and RAM and ais• operating on processor archlteclure. addressing modes. reo isler

•Z·IO ASSEMBLY LANGUAGE PROGRAMMING­systems, plus comprehensive tables. charts and ap­ operation. data movement. arithmetic 1o01c opera
pendices. Suitable lor the lirsl time user 01 m<" ex 11ons. 1/0 and intertac1ng Is prn..dded. as well as aBK11 n - by Lance A. Leventhal. This book thoroughly 
perlenced users S9.95 • 1 1 1covers the Z-80 Instruction set, abounding In s imple 

programming examples which llluslrate software de­ ~~~~e;a~:c,t~~~u~~~~6~~r!' ·~~:=1~st~~~t16~0s8:i -
e INSIDE LEVEL II- BK1183-For machine language velopment concepts and actual assembly language '\P&elf1ca11on sheets ('I t the~ family ol orocessors. 
prog rammers' This is a comorehens1ve reference usage. Features Include Z-80 UO devices and lnterlac· 01he1 6800 series eQu1pment and t he 680916821guide to tne Level II AOMs. allow ing easy u1111zat1on o f Ing methods, assembler conventions, and comparl· Peropheral l nterfac• AOapter Thrs book is a must for
the sopn1sttc ated routines they contain II concisely sons with 8080A/8085 Instruction sets and Interrupt lhe serious Color Compuler owner s13.95 • 
expla ins set·ups. ca ll1n9 Qquences va11able passage 15 99 
and 110 rout ines Pan II presents an ent irely new com· Slruclure. ' " ". A NEW PROGRAMMING SERIES 
pes11e program structure wtuch unloads under the 
SYSTEM commano aod e•ecutes 1n bol~ BASIC ana TM Mlc:roproceaao< Software Englneerlng s.rt.. by • SYSTEM ARCHITECTURE- BK1195 - Presents a 
machine code with the soeed and ett1c1ency o t a com John Zarrella provides common sense descri ptions of detailed overview ot aavanced comouter sys1em 
p1le1 Special cons1Clera11on i s 9'" en to <l•sk systems advanced computer system topics for engineers, pre>- deS•Q•I •nclud1n9 ODJec t architecture ana capabili ty 
$1595. grammars and development managers. Each volume is basea aociressmg S9 95 • 

a self-conlalned review of a software engineering 4 
Zaks Here is assembty language p1ogramm1n~ 'er the derstand language and describing sophisticated soft· -Prov.aes a tirm basis lor unaerstandir•g wora pro· 
Z-80 presentea as a progressive. step-by steo course ware tool s and techniques. Oetalled glossary o f c•ss1~g 1erm1no1o0y and tor comparong sys1ems 

• PROGRAMMING THE Z-80- BK 1t22- Oy Roanay topic, explain ing fundamental concepts In easy-to-un- •WORD PROCESSING AND TEXT EDITING- BK 119 

57 95This book s DOU\ an ecuca11ona1 le'lt and • selt­ technical jargon Is Included In each volume. This 
conta1ned relerence bOOk. useful 10 bOth ttte De91nn1ng series will help you find the solutions to your software • OPERATING SYSTEMS: CONCEPTS AND PRINCI· 
and the experienced programmer who w ish to leam problems. PLES- BK1193- Presents an overview ol tn~ basic op 
abOut the Z 80 E•erc1ses to test the reaaer are 1ric1uo ~::~'"t,~s~em types their comoonents and capab1I
e<ILJU 95 • 

ALL NEW-FOR 80 OWNERS 
ENCYCLOPEDIA FOR THE TRS-80* 

ENCYCLOPEDIA FOR THE TRS-80.. is 
the newest peripheral for your micro­
computer. This ten-Yolume reference 
series contains programs and articles 
especially selected to extend the docu­
mentation that comes with the TRS-80. 
Volumes of the Encyclopedia are being 
issued one..at·a·tlme, approximately six 
weeks apart. This means that each new 
volume will reflect the latest develop­
ments In TRS-80 m lcrocomput in9, . 
Encyclopedla tor the TRS-80 Is avail­
able In two editions. The deluxe 
COLLECTOR'S EDITION has a hand­
some green and black hard cover with a 
dust jacket. A soft cover edi tion Is also 
available. 
To order single hard cover volumes of 
the Encyclopedia please specify: 
Volume1 EN8101 S19.9s• 
Volume 2 EN8102 S19.95• 
Volunie3 lavall. Nov.) EN8103 S19.95• 
Volume 4 avail. Jan.) EN8104 S19.95• 
Volumes avail. Feb.) EN8105 S19.95• 
To order single softcover volumes o f the 
Encyclopedia please specify: 
Volume 1 EN8081 S10.95• 
Volume 2 EN8082 S10.9s· 
Volume 3 (avail. Nov.) EN8083 S10.95• 
Volume 4 (avail. Jan.) EN8084 S10.95• 
Volume 5 (avail. Feb.) EN8085 S10.95• 

SPECIAL INTRODUCTORY OFFER 
Order the entire set (the first ten 
volumes) of the Encyclopedl1 tor the 
TRS-80 and receive the tenth volume 
FREE! 

10 Vol ume delu xe hard cover 
COLLECTOR'S EDITION-a $199.50 
value. 

EN8100 $164.00 postpaid 

10 Volume soft cover edition, a $109.50 
value. 

EN8080 $83.00 postpaid 

ENCYCLOPEDIA LOADER is the sof t­
ware companion to the Encyclopedia 
for the TRS-80. This special series of 
cassettes will allow you to load select­
ed programs from the Encyclopedia In­
stant ly. Hours of keyboarding time and 
the aggravating search for typos Is 
eliminated by using the Encyclopedia 
loader. 

Encyclopedl1 loader for Volume 1 of the 
Encyclopedia for the TRS-80 is avail­
able at a Special Introductory Price of 
$1 2.95 (a $14.95 value). To take advan­
tage of this ofter specify: 

El800110 $12.95' 

Additional Encyclopedia Loaders will 
be available as each volume of the 
Encyclopedia for the TRS-80 Is Issued. 
To order specify Encyclopedla loader. 
for Volume 2 El8oo2 S14.95' 
forVolume3 El8003 S14.95' 
forVolume 4 El.8004 $14.95' 
lorVolume 5 El8005 $14.95' 

0 
• TRS-80 is a trademark of Radio Shack 

division of Tandy Corp. 

·Use ttte order c.atd 1n tne back of ttus magazine or 11em1ze your order ?n ~ seoarate No C.0 .0 , orders accepted. All above add Sl .50 handling Please allow • -6 weeks 
piece o l paper and m ail to 80 Mocrocomput1ng Bookshell • Petert>orough NH 0~58 ~bo~~ti:die~~esOons regarding your order? Please wri te Customer Service a11ne 
Be sure to include cneck or detailed credit ca10 1ntorma11on 

- ,.......,.~--;..-..;..,. ·~~.'<w,i· ~:_: - --~~~ I 


' _._, < ·~ - ' ...., I ..r~ " : ;;;;.A {. • ~ 5473 ~ ....,&·,,. - - ~...L-.. . .f ~~~~~~~.. J. 

~ICES SUSJECT TO CHANGE WITHOUT NOTICE 



ne'IJ 
•UNDERSTANDING AND PROGRAMMING MICRO­ • YOUR FIRST COMPUTER­ BK1 191­ by Rodnay 
COMPUT£RS­ BK7382- A valuable addition 1o your Zaks. Whelher you are ~sing a computer. lhtnking 
computing library. This 1wo-part 1ex1 includes the besl aboul .us.ing. one or considering purchasing one. this 
articles thal have appeared In 73 and Kilobaud book is m d1spensable. II expla1~s whal a computer 
Microcomputing magazines on lhe hardware and soft· system is, what 11 can do, how 11 works and how lo 
ware aspects of microcomputing. WeU.·known authors select v.anous components and peripheral ~nits . It is 
and well-structured text helps the reader get involved. wr1 tten 11:' everyday lang~age and contains invaluable 
s10.95· lnforma11on l or lhe novice and lhe experienced pro· 

grammer. (The lirsl edi t ion of this book was publ ished 

•SOME OF THE BEST FROM KILOBAUD MICROCOM· 
PUTING­ BK7311­ A collection of lhe best art icles thal 
have appeared In Kilobaud MICROCOMPUTING. l nclud· 
ed Is material on lhe TRs.a<l and PET syslems, CP/M, l he 
8080l8065/Z.a<l chips, l he ASR.JJ terminal. Da•• base 
management, word processing, lex! editors and Ille 
struclures are covered too. Programming techniques 
and hard-core hardware construction projects for 
modems, high speed ca.,...tte inlerfaces and TVTs are 
also included in l hls large format. 200 plus page edition. 
S10.95.· 

under the tit le " An Introduc tion to Personal and 
Business Computing".) $7.95· 

e MICROPROCESSOR INTERFACING TECHNIQUES 
-BK1037­ by Austin Lesea & Rodnay Zaks­ wlll 
teach you how lo lnlerconnect a complete system and 
inlerface II lo all !he usual peripherals. II covers hard­
ware and software skills and techniques. Including lhe 
use and design of model buses such as lhe IEEE .aaor 
S-100. S 1~.95- • 

... 
• HOBBY COMPUTERS ARE HER~ -B~2-ll you 

~:,~~~r~ 0 a~~ ~1! ~!~ t~~s~wa~ 0 ~~~1:;1~ ·1i 
starts with fundamentals and expla1~ the ~1rcu1ts , and 
the basics of programming. ak>ng wilh -~couple of TVl 
construction pro1ec1s. ASCll ·Ba"®I. e~ll\s book has 
the highest recommendations as a leacPung aid. $4.95.• 

• THE NEW HOBBY COMPUTERS- BKT:i.O-This 
book takes 11 from where ..HOBBY COMPUT<RS ARE 
HERE1" leaves oll, with chapters on Large ScaLe lnlegra­
tton. tnw to choose a m1croprocesSOf chtp;' an ,nHoduc· 
t1on to programming. low cost llO for a computer. com­
puter arithmetic. checkin9 mer:1ory boards .and 
much. much more• Don't miss th•~ tremendous value• 
Only S4.95 • 

•AN INTRODUCTION TO MICROCOMPUTERS, VOL. 0 
- BK 11 30­ The Beginners Book-Wri11en for readers 
who know noth1n9 about computers - for those who 
have an interest in how to use computers- and fo r 
e"'eryone else who must hve w ith computers and 
should know a li tt le a bout Ihem The first 1n a series of 
4 volumes, this book w ill explain how computers w ork 
and what they can do. Computers have become an in­
legra l part of hie and society During any given day you 
are allecled by compulers. so slart learning more 
about them with Volume 0 S7 95 • 

•VOL. 1- BK1030­ 2nd Edition compl•t• ly r..ls..:t. 
Dedicated to the basic concepts of microcomputers 
and hardware lheory The purpose of Volume I is to 
give you a tho rough understanding of what m1ct0com· 
puters are. From basic concepts (which are covered 1n 
detail ). Volume I builds tne necessary components ol a 
microcomputer system This book highlights the dif­
ference between m1n1computers and m icrocompu1ers 
$1 2.99.· 

•VOL. II - BK1040 (w1lh b1nder)-Con1a1ns descrip­
11ons of md1v1dua1 microprocessors and support 
devices used only wi th the parent m1croprocessm 
Volume II descubes all available chips $31 99· 

• VOL. 111- BK1133 (w11h btnder)- Conlains descup­
11ons o f all support devices that c an be used with a iv 
microprocessor S2 t 99 · 

-SPECIAL INTERESTS-
e THE CUSTOM TRS.-0 AND OTHER MYSTERIES­
BK1218- by Dennis Kltsz. More lhan 300 pages ot 
TRS-80 customizing Information. Wilh this bOOk you'll 
be able to explore your computer l ike never bel ore. 
Want 10 turn an 8 track Into a mass slorage uni!? In· 
dlvldual reverse characters? Replace the BASIC 
ROMs? Make Music? High speed. reverse video. Level I 
and Level II? Fix 111111breaks down? All this and much, 
much more. Even If you have never used a soldering 
Iron or read a circuit d iagram, this book w i ll teach you 
how ! This is the definitive guide to customizing your 
80! $29.95. • 

e BASIC FASTER AND BETTER AND OTHER MYS­
TERIES- BK1221-by Lewis Rosenfelder. You don't 
have to learn assembly language l o make your pro­
grams run last. With the dozens of programming tricks 
and techniques In !his book you can sort al h igh speed. 
swap screens in the twinkling of an eye , w rite INKEY 
routines !hat people lhink are in assembly language 
and add your own commands to BASIC. Find out ~ow 
10 wri l e elegant code !hat m akes your BASIC really 
hum. and explore lhe power of USA calls. S29.95. • 

eTRS.80 DISK AND OTHER MYSTERIES- BK1181 ­
by Harvard C. Pennlnglon. This is l he dellnllive work 
on lhe TRS.a<l disk syslem. II Is full of detailed " How 
to" Information wllh examples, samples and in-deplh 
explanations sullable for beginners and professionals 
alike. The recovery of one losl file Is worth the price 
alone. S22.50.• 

•MICROSOn BASIC DECODED AND OTHER 
MYSTERIES-8Ktt8e- by James Farvour. From the 

~M')T,J~~t~~a~~~y~r~~~~K1~n~~~T~E,:_ 
ments for the dlaaaaembled Level II ROMa, six add i­
tional chapJera deacllblng every BASIC subroutine, 
with assembly language routines showing how to use 
them. Flowcharta for all major routines give the reader 
a rul Insight Into how the interpreter 'A'Orks. S29.50. 

eTHE CP/M HANDBOOK (with MPIM)- BK1187- by 
Rodnay Zaks. A complele guide and relerence hand­
bOOk for CP/M- l he industry slandard in operat ing 
systems. Step-by·step Instruction for everyt hing from 
turning on the system and inserting the diskette to cor­
rect user discipline and remedial action for problem 
situations~ This also Includes a complete discussion 
of all versions of CP/M up to and including 2.2. MP/M 
and coos_s 14_95· . 

e INTRODUCTION TO TRs.80 GRAPHICS-BK1 180­
by Don Inman. Dissalisfled with your Level I or Level II 
manual's coverage of graphics capabilllies? This well­
slructured book (sullable for c lassroom use) Is ideal 
for those who want to use all !he graphics capabilll1es 
bulll inlo lhe TRS-80. A lulorial melhod Is used wilh 
many demonsIrations. II ls based on !he Level I, but all 
material is su itable lor Level II use. S8.95.• 

• TOOLS & TECHNIQUES FOR ELECTRONICS­
BK7348-by A A. Wlcks ·1s an easy-lo-understand book 
wri tten for the beginning kit builder as well as the ex­
perienced hobbyist. It has numerous pictures and 
descripHons of the sate and cocrect ways to use basic 
and specialized tools tor elec1ron1c pro1ects as well as 
specialized me1a1 working tools and the chemical aids 
which are used in repair shops. SA.95. • 

•HOW TO BUILD A MICROCOMPUTER-AND REALLY 
UNDERSTAND IT- BK7325- bySam Creason. The elec­
tronics hobbyist WhO wants 10 buik:I his own mk:rocom­
puler system now has a practical " How-To" guidebook.. 
This book is a combination technical manual and pro­
gramming guide !hat takes the hobbyisl slep-by-step 
l hrough lhe desiqn. construction. tesllng and debugging 
ol a complele microcomputer system. Musi read ing for 
anyone desiring a 1rue undersl anding of small computer 
systems. S9.95." 

· Use lhe order card In lhe back o f Ihis magazine or ilemize your order ?n a separate No C.O D. orders •c~epted. All above add S1.50 handlrng. Please allow 4-6 weeks 
piece of paper and mail lo 80 Mlcrocomputing Bookshelf • Pelerborough NH 03458. for delivery. Oue!'' 1ons regard ing your order? Please w ri te Customer Service at the 

above addresJ.
Be sure to include check or detailed c redit card information. 
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Still have storage problems? 
Fully TRS-80® Compatible 

(Model I or Ill) 

Disk Drives 
Model B/51 250K, 1 Side, 40 Tracks ...... . ..... $321.00 

Oltt.mlil°""Y S•~ Opportunities Order by Phone or Mell 

2 Drive CIMe . . . '29.00 
4 Drive Cable...... 139.00 

Dllll«t.. 
Verbatim . .... 10 for '31.00 

Syncom...... 10 tor '35.00 

Plastic File Box..... U .95 

Operellng Systems 
TRSDOS 2.3 .... S14.95 
40 Track Patch . . U .95 
NEWDOS + 

40 Track. . . . . . . '99.00 

Newdos 80. . . . . . S 139.00 

TRSOOS Manual. ... S5.95 

Super Utility .. 549.00 

Make SO. S14.00 

TRS-IO 
16K Model 111 '899.00 
48K Model Il l 
w/ 2 Disks . . S1900.00 

Expansion Interface 
OK . . . . . .. $274.00 

Printers 
Centronics 737-1 .$815.00 

IDS 460.... . S1219.00 

Epson MX80 ... $550.00 

Okidata M80 . $499.00 


M1croline 82 .. '850.00 

M1crohne 83 . . '950.00 

Okid1t1 proces include tractors 
NEC Spinwriter 5530 
(freight collectl '2579.00 

18K Memory Kits 
Prime NEC 200ns dynamic 

RAM. Comes with complete 

instructions . $39.00 
MPI Service 
Manual . . . . . .13.00 

MPI Engineering 
Manual. . $30.00 

FREEi UPS GROUND SHIPPING ON ALL ORDERS OVER $100.00 

Ou1111tity Descroptton s each Tolal 

6~ IL Tax 
IM1n11:1um order S50 00) TOTAL 

B/52 SOOK. 2 Sides, 40 Tracks per side .. . ... $439.00 
B/91 SOOK, 1 side, 80 Tracks ........ . ..... $439.00 

B/92 1 Meg, 2 Sides. 80 Tracks per side .. ... $590.00 

Includes: Case and Power Supply - Fully Tested 
10 Day Money Back Guarantee 

90 Days Parts and Labor Warranty 1foc1 Slooo 1 

Here's just a few of the 
features of our Disk Drives 

• 40/80 Tracks • Speed constant t1 ~% 

• Auto-eject • Single/ double density 

• Hi-Temp stability •Optical sensors-no switches 

rn 


' 


ADDS MORE POWER TO YOUR SYSTEM 

Save time . .. Order by phone 
Orders only: 1.S00-621-3229 


Information: 312-987-1024 

Tech. assistance: 312-987-1032 


MIDWEST 
1467 S MICHIGAN 

CHICAGO. ILLINOIS 60605 
COMPUTER 

lAS 10 fAAOV CORPPERIPHERALS ...... 

a Check enclosed 
Bill my 0 V11a 0 Am Ex 

0 Master Charge 
Acct No------- - - Exp_____ _ 

Name _ ____ ______________ 

Address ------------------­
City _ ____ ____Stat..._____ Zip,_ _ _ 

• 80 Microcomputing, October 1981 

http:S1219.00
http:S1900.00




OCTOBER 

SPECIALS 


FOR THE 

TRS-BOT.M. 


Pereom 
The Doubler II 
Plug into your expansion interface 
and double the data storage capa­
city of your diskettes. Reads, writes 
and formats either single or double 
density diskettes. Runs TRSDOS, 
NEWDOS + or Percom OS-80. In­
cludes operating software. 
Cat no. 2971 159.95 

16K Memory 
up-grade s29 ••. 
Everything you need to up-grade 
your Model I, Model Ill or Color 
Computer. Complete with RAM's, 
jumpers and instructions. 
Cat. No. 1156 Mod. I keyboard & 
Mod Ill unit 
Cat No. 11568 For Expansion unit 
Cat No. 3133 4K to 16K Color 
Computer up- rade. 

Disk 
Protector Cases 
.. Hfi!lds up to 50 diskettes 
• Diirable hi-impact plastic, 

w/lndex tabs 
r:. _~ttractively styled smoke grey 

·~color. 
• Perfect for home or office 
Cat No. 2956 for 51/4" diskettes 

$24.95 
Cat No. 2957 for 8" diskettes$29.95 

Parcom 
Data Separator 
Virtually eliminates data read errors 
with your cassette recor.der. In­
stalls in your expansion interface 
without modifications. 
Cat No. 2972 $27 .95 

HOW TO ORDER 

Write or phone. Mention this ad and WE PAY UPS GROUND shipping & handl­
ing (USA only). Pay by check, M/C, Visa or COD. (COD $1 .40 addl). Offer 
expires Nov. 1, 1981. 

ELECTRONICS 
19511 Business Center Dr., Dept. V-1 O Northrldge, CA 91324 

(800) 423-5387 (Outside Callf.) (213) 888-9200 (In Calif.) 

384 • 80 Microcomp uting, Oc tober 1981 



Why use their flexible discs: 

Ampex, Athana, BASF, Caelus, Control Data, Dysan, 


IBM, lnmac, K-Line, Maxell, Nashua, Scotch, 

Shugart, Syncom, 3M, Verbatim or Wabash 


when you could be using 


MEMOREX 

for as low as $1.99 each? 


Find the flexible disc you' re now using on our cross reference list. .. 
then write down the equivalent Memorex part numberyou should be ordering. 
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Memorex Flexible Discs...The Ultimate in Memory Excellence 
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Quality 
Memorex means quality products !hat you can depend on 
Ouahty con trol at M emorex means staning wi th !he be s1 
mate ria ls avatlable Continual surveillance throughout the 
entire ma nutac1unng process. The be nefi t of Memorex'syears 
ot experie nce in magne11c media produc11on, resulting, for 
instance . in propfietary coa ting formulatio ns. The mosl sophis ­
l1cated testing procedures you'll find anywhe re in the business. 

100 Percent Euor Free 
Each and every Memorex Flexible Disc is certified t o be 100 
percent error free Each track of eactl flex ible disc 1s tested. 
1ndlv1dually, to Memorex's stringent slandards of excellence. 
They test signal a mplitude. resolut ion. low-pass modulallon, 
overwrite, missing pulse e rror and extra pulse enor. They are 
torQue· te sted. and competitively tested on drives available 
trom a lmost every ma1or drive ma nufacturer in the industry 
includ ing dr ives that M emorex manufacturers. Rig id Quahty 
audits are built int o every step of the manuf acturing process 
and st ringe nt testing result in a standard of excellence thal 
assures yo u. our cust omer. ot a Quality pro duct designed for 
mcreased data rehab1hty and consistent top performance 

Cust omer·Oriented Packaging 
M emorex's commitment lo excel lence does not stop w1lh a 
auahty product They are proud of their f lexib le d iscs and they 
pa ckage them with pride Bot h their pac kaging and their 
labehng have been designe d w1th your ease of 1dent1f1cat1on 
and use m mind. The desk·t op box conlaming ten discs is 
co nvenient tor f1hng and storage. Bolh bOx labels and 1acke1 
labels provide tull 1nformat1on on compat101lit y, de nsity, sec­
toring. and record length. Envelopes w ith mult1·languagecare 
a nd handling ms1ruct1ons and color·coded removable labels 
are included A wrile-prot ect feature is ava ilable to provide 
data security 

Full One Year Wanan\'j -- Your Auurance of Quality 
Memorex Flexible Discs w 1U be replaced free of Charge Oy 
Memorex 1f they are tound to oe detecflve in mateoals or 
workmanship w1th1n one year of the date ol purctiase Other 
than replacemen t, Memorex w ill not oe 1espons1bte for any 
damages or losses (including conseQuent1al oamages) caused 
by the use of Memorex Flex1b1e Discs 

Quantity Discounts Avallabl• 
Memore.x Flexible Discs a re packed 10 discs to a c arton and 
10 cartons to a c ase. Please order only 1n increme nts o f 100 
units tor quantily 100 pr1c1ng. We a re also w1fhng to accom· 
modate your smallero rders. Quanll!les less than l 00 unit s are 
avada ble i n increments of l 0 units al a 10% surcha rge. 
Quantity d l acou nt1 a re also available. Order 500 or more 
d1sc s at the same time a nd deduct l % ; l .000 or more saves 
you 2%: 2,000 or moresaves you 3%; 5,000 or more savesyou 
5~. 10 ,000 or more saves you 7%; 25.000 or more saves you 
8%: 50,000 or more saves you 9% and 100.000 or more discs 
earns you a 10% d iscount o ft our super low Quantity 100 price. 
A1mosl all Memo rex F lex ible Discs are immediately availa ble 
from CE. Our warehouse faclhties are eQuipped t o help us get 
you the Quality product you need, when you need 1t. If you need 
further assistance to fi nd the fle xible disc that's nght for you, 
c all the Memorex compal1bihty hotline. Dial 8 00·538·8080 
and ask tor t he flexible disc horime ex1ension 0997 In Californ ia 
dial 800·672·3525 a.tension 0997 

Buy with Confidence 
To get !he tastest dehverytrom C Eol yourMemorex Flexible Discs. 
se nd or phone your order direcUy to our Compu!er Producls 
01v1s1on Be sure to calculate your price using the CE p11ces 1n this 
ad Michigan residents ptease add 4~ sa les ta.x. Wnllen purchase 
orders are accepted from approved government agencies and 
most well raled firms at a 1O<lb surcharge tor net l 0 bilhng. All sales 
are subiect 10 ava11ab1Hty. AU sales are f inal Prices, te,ms and 
sp~~hcaUons are sub1ec1to change w1lhout notice. Ou! of stock 
items w ill be placed on backorder automatically unless CE is 
instructed differently ln lerna11onalorders are invited with a 520.00 
surcharge for special handhng m add1t1on 10 shipping charges. All 
shipments are F0 B Ann Arbor. Mich1gan. No COO'.s please. Non­
cert1lled and fore ig n checks require bank clearance. 

Mail orders to· Communic ation• Elect ronlca, Box t002. Ann 
Arbor. M~h1gan 48106 US A AddSB 00 percaseor oartial·caseol 
100 8·1nch discs or $6.00 per case 01100 5 V•·mch mm1·d 1scs tor 
UPS ground sh1ppmgandhandhng 1nthe con1mentat U.S A. Ifyou 
have a Master ChargeorVisa card. you may call anyt ime and place 
a creo11 card order Ord•r toll·fre• 1n the United States. Call 
anytime 800·521·44 14 If you are outside the U.S. or in Mictugan. 
dial 313·994·4444 Dealer l nqulr lH l nvit•d All order lines at 
Communica tions Elec tronics are st alled 24 nours 

Copyright c 19 81 Communications El•ct ron lcs"" 

VIS4 1• . 
Order Toll-Free! 
(800) 521-4414 

Forbata Reliability-Memorex Flexible Dlsc8 

-~OMMUNICATIONS~· 

..ELECTRONICS"' .... 2s3 

Computer Products Division 
854 Phoenix 0 Box 1002 0 Ann Arbor, M1ch1gan 481 06 U.SA 
C1ll TOL L· FREE (800) 521 *4414 or outalde U.S.A. (313) 994·«44 
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MODEMS 

NOVATION CAT ACOUSllC MODEM 
NOVAllON 0-CAT DIRE CT CONNEC T MODEM 
NOVAllON AUIO CAT AUTO ANSWER MODEM 
JDS 103tP DIRECT CO,.NECT MODEM 
l [ XICONl v 1 MODEM 

DISKETTES 

MD 525-01 10 16 
MD 550-01 10 16 
\ID 577-01 10 16 
MD 557-01 10 16 

FD 32 OR 34 8000 

DISKETIE STORAGE 

5'<' PLASTIC LIBRARY CASE 
8" PLASTICLIBRARY CASE 
PLASTIC STORAGE BINDE RWITH INSER TS 
PROTfCTOR 5'<' 
PAOTfCTOR 8" 

CP/M SOFTWARE 

MICROSOFT BASIC -80 
MICROSOFT BASIC COMPILER 
MICROSOF I FORTRAN·BO 
PEACHIRf~ SYSTE MS 
MAGIC WAND IREOUIRESCPtM) 
WORO STAR !REQUIRESCP Ml 
MAILMERGf IAfOUIAES WORD STAR) 
SPELLGUARD 
CPtM PICKlfS & TROUT FOR TRS-80 MOO 11 

145 00 
155 00 
229 00 
175 00 
' 15 00 

26 50 
44 50 
34 80 
45 60 

45 60 

2 50 
3 50 
9 95 

24 95 
29 95 

29900 
319 00 
39900 

CALL 
275 00 
31000 
100 00 
239 00 
175 00 

16 KRAM KITS 
NEC 4116 200 ns 1795 
DIP SHUNTS !FOR KEYBOARD MEM UPGRADE' 4 00 

TRS-80 MOD I HARDWARE 

PERCOM DAIA SEPARATOR 
PERCOM DOUBLER 
DOUBLE ZAP II 80 !CONVER IS NO, 80 ro 0 0 I 
MPI 40 TRACK DISK DRIVE 18-511 
SHUG ART 40 TRACK DISK DRIVE (400LI 
MP' 80 !RACK DISK DRIVE IB-91 ) 
TANDON 80 TRACK DISKDRIVE 
TANDON40 TRACK DISK DRI VE 
LNW DOUBLER WITH OOSPLUS 3 3D 
PERCOM SPE AK-?ME·2 

TRS-80 SOFTWARE 

LAZY WRITER MOD I 
PROSOF TMOO I Ill 
SPECIAL DELIVERY (MAIL LIST PROGl MOD I 111 
X TRA SPECIAL DELIVERY (MAIL UST PROG) 
TRACKCESS MOD I 
OMNITER\I SMART TERMINAL PKG MOD I Ill 

PRINTERS 

ANADEX DP 9000 
ANADEX DP 9001 
ANADEX DP 9500 
ANADEX DP 9501 
CENTRONICS 739 
C-ITOH 25 CPS PARALLEL 
C-ITOH 25 CPS SERIAL 
C·ITOH 45 CPS PARALLEL 
C-ITOH 40 CPS SERIAL 
C-ITOH ! RACTOR OPTION 
EPSON MX-80 
EPSON MX-80 Fi l 
EPSON MX-100 FI T 
f0$-445G PAPER TIGER 
IDS-460GPAPER TIGER 
IDS-560G PAPER TIGER 
INFOSCRIBE500 9X9. 150 CPS 
(Tl-810 REPLACEMENT) 
MALIBU165 PARALLEL PRINTER 
MALIBU 200 DUAL MODE 

27 00 
159 ()() 
45 95 

299 ()() 
299 00 
42900 
429 00 
299 ()() 
159 00 
64 95 

125 00 
79 co 

119 00 
199 00 
24 95 
89 95 

1195 00 
1195 00 
1295 00 
1295 00 
765 00 

1440 00 
1495.00 
1770 00 
1870 00 
175 00 
SCA LL 
$CALL 
$CALL 
795 00 

1149 00 
1495 00 

1495 00 
2995 ()() 
2995.00 

CORVUS 

TRS-80 MOO I, II 
Control lei. Case/ P.S. Ope1ahog System. A& T 

5 Megabytes 
tOMegabytes 
20 Megabytes 
MIRROR BACK-UP 

SPECIALS 

3095 00 
4495 00 
5395 00 

700 00 

NO t · TRS-80 OISK &OTHER MYSTERIES/BOX 
OF DISKS/PLASTIC U8RARY CASE « 50 

NO 3 · NEWOOS/ 80 2 OI BOXOF OISKS/PlASTIC 
LIBRARY CASE . 149 00 

NO 4 · MICROSOfT BASIC COMPILER/BOXOF 
DISKSI Pl.ASTIC l lBRAAY CASE 190 00 

NO 5 · MiCROSOFl BASIC 0 & OTHER MYSTERIES / 
BOX OF OISKS/ PlASTIC LIBRARY CASE 49 9S 

NO 6 · DOUBlE DENSITY SPECIAL NEWOOS/ 
80 DOUBLE ZAP It. BOX OF DISKS. PLASTIC 
LIBRARYCASE 309 00 

TANDON 40 TRACK WITH NEWDOS + 320 00 

SUPPLIES 

AVERY TABULABLES 
1.000 3-112' 15116 8 49 
3 000 3-1/2' 15/16 14 95 
5 000 3-1/2 l 15/ 16 19.95 

UARCO PAPER (Prices F.0.8. S.P.) 

9-112 • T 1 18 lb wh11e 29 00 
14-7/8xI1 18 lb while 39 00 

We stock a complete line of computer coveis. printer 
ribbons. print wheels & NEC thimbles. Call us to1 y()U( 
needs. 

We built a reputation on our 
prices and your satisfaction. 
We guarantee everything we sell for 30 days II anylh1ng 
1s wrong. 1ust return the item and we·11 make 1t right 
And. of course. we·11 pay the shipping charges 

We accept Visa and Master Card on all orders COO 
accepted up to S300 00 We also accept school pur· 
chase orders 

Please add S2 00 tor standard UPS shipping and 
handling on orders under 50 pounds. dehveied in the 
continental U.S Call us for shipping charges on items 
that weigh more than 50 pounds Foreign.FPO and APO 
orders please add 15% tor st11pp1ng. Cahlorn1a res­
idents add 6% sales lax 

NEC SPINWRIT ER 5510 SERIAL RO 2595 00 
NEC SPINWRI!ER 5530PARALLEL RO 2595.00 
NEC SPINWRITER5500 DSELLUM OPTION 2795.00 
NEC SPINWRITER3500 SELLUM OPTION 2195.00 
OKIDATA MICROLINE80 399 00 (213)883­
OKIDATA MICROLINE 82 599 00 
OKIDATA MICROLINE 83 795 00 31245 La Baya Drive, Westlake Village, California 91362 

CP/M is a lraelemark ol D1g11a1 Research The orices quoted are only valid fa' stock on hand J"~ i · . • ,·o,J t1 1~c110 change wrlhoul no1 re 



digital data ont,. the ESP IUff'en 
from none or the drawbacks of 
c111ette1 - without the expense of 
disks. 

Several veniona of tbe ESF are 
available. for the TR~ Ap~ 
PET, OSI and an RS 2J1 unit. 
Even the 1lowelt oftbl _.ii 1 
timelfutcithlD -~~J'.,d 
--'-a.lllitlabll..•lllilt41M~~ 
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