


Percom Mini-Disk Drive Systems for TRS-80* Computers ... 

Now! Add-On and Add-In Mini-Disk 
Storage for your Model Ill. 

The industry leader in microcomputer peripherals, 
Percom not only gives you better design, better 

-

New for the TRS-80* Model III 
Patterned after our fast-selling TFD Model I drives. And 
subjected to the same reliability controls. These new 
TFD mini-disk systems for the Model Ill provide more 
features than Tandy drives. yet cost far less 
• 	 Flippy Capability: Both internal (add in) and 

external (add-on) drives permit recording on either 
side of a diskette 

• 	 Greater Storage Capacity: Available with either 40
or 80-track drive mechanisms, Percom TFD mini-disk 
systems store more A 40 track drive stores up to 180 
Kbytes - formatted - on one side of a 5 inch 
diskette. An 80 track drive stores a whopping 364 
Kbytes. 

• 	 1.5 Mbyte On-line: The Percom drive controller 
(included with the initial drive) handles up to four 
drives. With four 80 track mini-disk drives you can 
access over 1.5 million bytes of on-line file data. 

Moreover, the initial drive may be either an 
internal add-in drive or an external add on drive. And 
whichever configuration you get, the initial drive kit 
comes complete with our advanced 4 drive 
controller, interconnecting cables. power supplies. 
installation hardware, a DOS and of course the drive 
mechanism itself 

• 	 First Drive Includes DOS: OS-80Tl>'. Percom's fast 
extendable BASIC-language disk operating system. is 
included on diskette when you purchase an initial 
drive kit. Originally called MicroDOS, OS 80 was 
favorably reviewed in the June 1980 issue of Creative 
Computing magazine. 

• 	 Works with Model Ill TRSDOS: Besides being fully 
hardware compatible. Percom's Model 11140 track 
drive systems may be operated with Tandy"s Model Ill 
TRSDOS - without any modifications whatsoever 
And, TRSDOS may be easily upgraded with simple 
software patches for operating 80-track drives 

Percom TFD add-on drives start at only $399. Model 
III Drive kits start at only $749.95. 

Quality Percom products are a vailable at 
a uthorized dealers. Call toll f ree 1-800-527-1592 

quality and first-rate service, but you pay less 
to boot. 

Still #1 for Model I 
As if greater storage capacities. exceptional quality 
control measures and lower prices aren· t reasons 
enough to make Percom your first choice for Model I 
add-on drives, aJI Percom Model I drives are also rated 
for double-density operation. 

Add our innovative DOUBLER™ adapter to your 
Model I Expansion Interface, and with Percom drive 
systems you can enioy the same double-density storage 
capability as Model Ill owners. 

The DOUBLER includes a TRSDOS*-like 
double-density disk operating system called DBLDOS M 

We also offer a double density Model I version of 
OS-80 as well as DOUBLEZAP programs for modifying 
NEWDOS 80 and VTOS 4 o-. for DOUBLER 
compatibility 

Of course you don't have to upgrade your computer 
for double-density operation to use Percom mini disk 
drive systems. In single-density operation, our TRS-80* 
Model I compatible 40-track drives store 102 Kbytes of 
formatted data on one side of a diskette, and our 
80-track drives store 205 Kbytes. By comparison, 
Tandy"s standard drive for the Model I stores just 86 
Kbytes. 

And like our Model Ill drives, Model I add-on drives 
are optionally available with "flippy" storage capability. 

System Requirements: 
Model Ill: 16-Kbyte system (min) and Model Ill BASIC. 
The second internal drive may be installed after the first 
internal drive kit is installed. and external drives #2, #3 
and #4 may be added if either an internal or external 
first drive kit has been installed. External drives #3 and 
#4 require an optional interconnecting cable. 
Model I: 16-Kbyte system (min ). Level II BASIC, 
Expansion Interface. disk operating system and an 
interconnecting cable. For double-density storage, a 
Percom DOUBLER must be installed in the Expansion 
Interface and DBLDOS (comes with the DOUBLER) or 
other double-density DOS must be used For 
single density operation. a Percom SEPARATOR""M 
adapter. installed in the Expansion Interface, will 
virtually eliminate "CRC ERROR - TRACK LOCKED 
OUT" read errors. Pnc" a J 'P<'<lhcdllO .ubwct I< hang. "''lhout "'""'• 

[~E~ll()MI 

PERCOM OATA COMPANY INC for the address of your nearest dealer or to order 211 N K<R8Y GARI.AN TEXAS 75042 

direct from Percom. 12141272 3421 

:.Trademark o( Tandy Radio Shack Co!)'.>OrahOn which h6, no r~idoomh1p to Percom Data Comp•mv
"'DOUBLER. DBLOOS OS !!O and SEPARATOR ar~ trad..mark• of Pm:om Data Compan~ Inc 
•Trademark of Vlnual Ttchnologi; Corporabon 
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©1981 Percum Data Co., Inc. ~t tltrcom lkripl)aal 35 cent 

Percom's DOUBLER II" tolerates wide variations in media, drives 

GARLAND, TEXAS - May 22, 1981 
Harold Mauch, president of Pcrcom Data 
Company, announced here toda) that an im
proved version of the Company's innovative 
DOUBLER,. adapter, a double-density plug-in 
module for TRS-80 • Model I computers, 1s 
now available. 

Reflecting design refinements based on both 
theoretical analyses and field tetting, the 
DOUBLER II'', so named, permits even great
er tolerance in variations among media and 
drives than the previous design. 

Like the original DOUBLER, the DOU
BLER II plu~s into the dnve controller IC 
socket of a TRS-80 Model I Expansion Inter· 
face and permits a user to run either smi:ile- or 
double-density diskettes on a Model I. 

With a DOUBLER II installed, over four 
times more formatted data - as much as 364 
Kbytes - can be stored on one side of a five· 
mch diskette than can be stored using a stan· 
dard Tandy Model I drive system. 

Moreover, a DOUBLER II equips a Model I 
with the hardware required to run Model Ill 
diskettes. 

(Ed. Nore: See "OS-&J19: Bridging the TRS
80" software compatibility gap" d <e"here on 
this page. ) 

The critical clock-data separation circuitry 
of the DOUBLER II is a proprietary design 
called a ROM-programmed digital pha;e-lock 
loop data separator. 

According to Mauch, this design 1s more 
tolerant of differences from diskette to diskette 
and dnve to dnve, and al~o provides immunity 
to performance degradation caused by circuit 
component aging. 

Circuit misapplication causes diskette read, format problems. 
High resolution key to reliabledata separation 

Mauch said "A DOUBLER II will operate 
just as reliably two years after 1t is installed as it 
will two days after installation." 

The digital phase-lock loop also eliminates 
the need for trimmer adjustments typical of 
analog phase-lock loop circuits. 

"You plug m a Percom DOUBLER II and 
then forget it," he said. 

The DOUBLER II also features a refined 
Write Precompensatton c1rcu1t thac more 
effccttvely mm1m1zes the phenomena of h1c
and peak-shifting, a reliability-impatring char· 
acteristic of magnetic data recording. 

The OOUBLER II, which is fully software 
compat1hle with the i:ircviou' DOUBLER. ts 
supplied with DBLDOS"' . a TRSD05 · · 
compattble disk operating ~Y't~ 

The DOUBLER II sells for $L~5, ·~!»g
m~ the DBLOOS diskett,..,., ti.....VI 

GARLAND, TEXAS - The Percom 
SEPARATOR• does very well for the Radio 
Shack TRS-80" Model I computer what the 
Tandy disk controller docs poorly at best: reh· 
abl' separates clock and data signals during 
disk-read operations. 

Unreliable data-clock separation causes for· 
mat verification fai lures and repeated read 
retries. 

CRC ERROR..!fRACK LOCKED OUT 
The problem is mo5t severe on high-number 

(high-density) inner file tracks. 
A~ reported earlier, the clock-data separa· 

tton problem was traced by Percom to misap
plication of the internal separator of the 1771 
drive controller IC used in the Model I. 

The Percom Separator substitutes a higft
resolultOn digital data separator circuit, one 
which operates at 16 megahem, for the low
resolutton one-megahertz circuit of the Tandy 
design. 

Separator circuits that operate at lower 
frequencies - for example, two- or four· 

megahertz - were found by Percom to prnvtJe 
only marginally improved performance over 
the original Tandy ctrcuit. 

The Percom solution 1s a >1mple adapter that 
plugs into the drive controller of the Expansion 
Interface (El). 

Not a kit - some vendors supply an un· 
tested separator kit of re~i~tor~. lCs and other 
raraphcmalia that may lie installed by mocl
tfyi ng the computer - the Percom 
SEPARATOR 1s a fully a~mbled, fully te ted 
plug-m module. 

lnstallatton involves merely pluggmg the 
SEPARATOR mto the Model I El d1~k con
troller chip socket, and plugging the controller 
chip into a socket on the SEPARATOR. 

The SEPARATOR, which sclb for only 
$29. 95, may be purchased from authorized Per
com retailers or ordered directly from the fac
tory. The factory toll-free order number is 
1-800-527-1592. 
Ed. noct: Opening the TRS-80 Expamion In
terface may void the Tandy l1m1ted 90-day 
warrant} . 

Owners of original DOUBL~ may pur
cluuc a DOUBLER JI upgrade ktt, without the 
disk controller IC, for $30.00. Proo( of pur
chase of an onginaJ DOUBLER 1s required, 
and each DOUBLER owner may purcha.>e onh 
one DOUBLER II at the $30.00 price. 

The Percom DOUBLER II ts available fn,m 
authomed Percom retailers, or mJy be or."ercJ 
direct from the factory. The factorv toh·frcc 
order number is 1-800-527-1592. 

Ed. note· Opening the TRS-80 Expan io:; In · 
terface fllay vmd the Tandy limited QC.J.I\ 
warranty. 

All that glitters is not gold 
OS-80 Bridging the TRS-80* 
software compatibility gap 

Comp311Nh1y between TRS.SO· MoJd I J"ktne' •ml 
the "'" ' Model Ill I about a. j!Cnuin< ., J "'.1J rl•r<J 1c, J 
KnijemnJ 

Trut, MoJd ITRSOOS" J1sl..ctt r-c.m bcr.:...l .m• l.h Jcl 
Ill But (1111 th~ mu•! re 1.•olln' r!l.J .1nJ re ' "-"'J,.J ''" 
\hid Ill <>pcfaflOO 

.-\nJ ""' cannuc ..,..,. " • M.,Jd I TRSnns· J..lcn•·· 
Nm ,.uh .1 M11Jd Ill You unnoc ,J..! .1 file. l\:lctc J 1<!.- l~ 
many,..\ m..J,h • Model ITR.SlX )~J..kene ""h• \ hld 
Ill compu<er. 

Funhermott, y<>11r comened TRSOOS J.,l<1tr- '·"'""' 
1-c '"mcrted hack for Model I operation. 

0TRSIX>S 1, .1 "n<·"·ay street. AnJ 1hcrc < no reueJt:n£ 
A poult to 1.oth1.kr hclure >Wrtchin~ the compJnp ["•Holl 
to \<>ur nc,. MoJrl Ill. 

Real tohwatt C<>mp.u1b1l11y shoulJ all"" the .Ur.. r 11r.

~ tntm:hani:nl>1liiy o(M,.\el I anJ \1oJd Ill -'"'"'t· 
tes No rc..J.... nl\ l11n:ut1on'. n. \.\1nH~·r,1 11 \. fi.; ... , 1r.ltnl! 
sttrs and no chance"· t..., leh h1,h and Jf) ..uh \!,.Jd Ill 
J1•le11cs that can't be run on J Model l. 

lhctt1 
1 no con'cntoo, no r~·rf\.:orJ1na. 

Slip •n OS-80 ditkcne out L•I \· •ur t.f,,Jcl I mJ 1mcn 11 

dirteth 1n • Model Ill 
AnJ 'ICC•Yena. 
)Uil ha~ the CllrftCI ()S. '<) J.,k ornaun~ <\stem 

OS.$>, 05-K'O or OS-SO. III 111 u~h «'fl'lputer 

Mottover. with OS-80 S\>te1ns. yuu c:an aJJ. Jdctc, and 
update file, You can rc,1J anJ uTl!t J1skcttcs ~rdlcuofche 
sy1tem ,,( or11Jm 

QS.&) 1s the ong111al P~n:um TRS-80 [)()<; for ~ •. ~.}.' 
programmnl 

Even 05-d<l ut1l1tta att "nn•n 111 BASIC. 
OS-80 1t the Pm:om system •Nut which• u;er 1< 1<•!0, m 

Cr1'all\.., Computm~ majla:mc. ". the 1-c.t S IJ.,\' vou 
..111 ever tpend. "t 

Rcqu1nna•onh "''en Kbytfto( mcm.>ry, .8(1.f.,l.. ••rer· 
dtt"fl •)-.trtm rnulc cumrlct•h 111 RA\!. Th.re\ no ncol tl• 

dcdtaitc a dme uchatvch for • >I >tern d1'1<.euc 
And, unlike TRSDOS. \ <Ill can ..or1i: at the trJck sernir 

fe,-.,f . Jcf1n111a mJ cunrrollma data form.11> - m BASIC 
to cttate simple or complex Galli structures th.i necute 
more quickly than TRSDOS file. 

The Pcrcom 05-80 OOS 'urrom •1"11lc.Jcn,11' •-rem· 
tH.•n ofw Model I cvmpu1cr- price tiS29.9S. the OS.BC[) 
surporu d..>ul-lc.Je,,.111 ~pcratton o( MuJel I .:001ru1cr. 
equipped .. uh "' DOU BLER or DOUBLER II. ~nJ. OS-5':' 
111 l<>rthc Model 111 ofcourse- <urrvm ~h sm~lc- •nJ 
J,iubk..leru11y opttatlOI\ OS·'<<'l' and l ·~ 111 e...:h 
>ell fur 549.95. 

PRICESANDSPECIFICATIONSSUBjKTTOCHANOEWITHOUTNOTICE. PRIC..'ESOONOTll':CLCDEHANDLINGA!'.DSlllPPl>..; l; 

..-251f'tRCOM DATA COMPANY, INC. 211 rt. Kirby Street Oarland, Texas 75042 (214) 272-3421 
"'Trodt-'<c(l'tttom OataCuatpany. In<. "l"RS-tOondnsDOS m ..u.-botTandyCo.po,.oon whoch hotnoi.lot"•nol>1p1v P<teom Data u>mrm1 tCre1nwCumpuunt1 M-.:.um • • Jur.• 1'1"'· l"t;• co 

http:u.-botTandyCo.po
http:d..>ul-lc.Je
http:tiS29.9S
http:1.oth1.kr
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Language Quest '81 96 
by G. Michael Vose 
You know there's some way to talk to a com

puter, but you' re not sure what it is. Some

where there's got to be a computer that un

derstands you. Probably not, but don 't worry 

-Vose provides a roadmap to the ways 

computers talk, and the languages they 

speak. 


COBOL-Ready and Waiting 
by Robert L. Bradley 
COBOL is a computer language for businessmen, commonly 
used, and one of the few which have been standard ized. It used to 
be available only on mainframes-now you can have it on your 
'80. 

Pilot-The Language of 
Computer Aided Instruction 122 

by Randy Hawkins 

Pilot is the language of computer aided instruction, the language 
of students-simple, short, and infinitely patient. You can put 
Pilot in your '80; here's how, with suggestions for its use. 

News from Kitchen 
Table Software, Inc. 76 
by David Busch 
The debut of a new column from Kitchen 
Table Software describes the kind of ut ilities 
you only dream about . Get ready to giggle. 

Microcomputers-Business or Pleasure 90 
by Bert Latamore 
80 examines the future of microcomputing in bus iness. Ed Juge 
fences some industry strategists whose opinions differ on growth 
and dollars in the next decade. You ' ll find out how three 
businessmen are defying the pessimists using the ir BO's in the of
fice today. 

The August issue of 80 is our annual games issue. Wile away 
the summer with this 80 games sampler. Our roving journalist/ 
gamesman, Bert Latamore, shares some industry plans with you. 
In case the games prove too much for you (or your rpg character) , 
there's a program that wil l help you generate a custom-designed 
wil!. 

116 
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FEATURES: 
1) Radio Shack compatibility 

2) Error free variable length records 

3) Full lower case detection and support 

4) Repeating keyboard with NO keybounce EVER 

5) Shift [OJ typewriter keyboard option 

6) Execute only protection feature for BASIC programs 

7) Automatic track support for 35 through 80 track drives (mixed) 

8) Device 1/0 handling with FORCE command 

9) Supports high speed clock modification (up to 4.0mhz) 


10) Supports mixed mode (single & double density) automatically 

11) Allows disable-enable of break key 

12) Allows user to define step rate per drive and re-configure system disk 

13) Allows for efficient use of double-headed drives 

14) Built in screen printer (shift [CLEAR]) with [BREAK] key abort 

15) Multiple command chaining with " DO" 

16) Built in memory test with CLEAR command 

17) New printer driver which allows complete forms control and paging 

18) Automatic serial printer driver with optional auto linefeed 

19) Execute any DOS command from BASIC and return to BASIC 

20) Free space map of diskette with optional output to printer 

21) Copy with variable length files 

22) Complete RS232 control from keyboard with status check 

23) Create and pre-allocate tiles from DOS 

24) Display current date and time from DOS 

25) More information from Directory with optional printer output 

26) Enter DEBUG with shift (BREAK] to allow use of [BREAK] from BASIC 

27) New OISKDUMP/CMD sector display/modify program (works with filespecs) 

28) New OISKZAP/CMD single/double density disk editor 

29) New BACKUP (more reliable. no more pack ID check) 

30) New FORMAT (more reliable, no need to bulk erase disk first) 

31) New MAP utility (maps out disk. showing where files are located) 


New DOSPLUS ZBO Extended Disk BASIC 
1) Faster loads and saves 

2) BASIC Reference utility (lines, variables. keywords, printer option) 

3) BASIC Renumber utility (renumber section of text, block text move) 

4) Shorthand features for almost ANY direct command (LOAD, SAVE, etc.) 

5) Shorthand features for editing (listing and editing with single key) 

6) GMO'· M'. instantly displays currently set variables 

7) Global search and replace in BASIC text 

8) Line printer TAB to 255 

91 OPEN"E" to end of sequential file (for output) 


10) DI (delete and insert text line) 

11) DU (duplicate text line) 

12) .R·· & ",V" options after LOAD and RUN (files open & save variables) 

13) OPEN" D" allowed (Model II compatible) equal to OPEN"R" 

14) DOS commands from BASIC 

15) Automatic. error-free variable length records 

16) Single step execution with TRON (fabulous tor debugging) 

17) CRUNCH (BASIC program compressor) 

18) New TBASIC (tiny BASIC) offers full BASIC commands 

19) TBASIC and DOSPLUS together only use BK of RAM (40K left in 48K TRS-80) 


***** 7 MORE UTILITIES***** 
1) Single drive copy 

2) Restore (dead files) 

3) Purge (unwanted files) 

4) Clearfile (destroys data by writing zeros to file) 

5) Transfer (moves all user files from one disk to another) 

6) Spooler (allows printing of text while treeing up the CPU) 

7) Crunch (Basic program compressor) 


***** ALSO***** 
• New 110 package 30% faster 
• No BREAK key death from DOS 
• No closing killed tiles and ruining diskettes 

liJllti"Jff!J I S:'l'S/l!l/ll!I' 
$(!)/l'FtutBffl/1·11M• --- ...-384 

Specializing in the Tandy Line 

DOSPLUS gives you more of what you buy an opera
ting system for. Speed and reliability without sacrificing 
simplicity and power. If you need extra power without 
extra wait, then you need DOSPLUS! 

Single or double density systems available for Model I. 
Model Ill DOSPLUS ready for immediate delivery. 

Perhaps the best investment you can make for your 
TRS-80! Listen to what others have had to say about 
DOSPLUS. 
" Overall, DOSPLUS is the fastest operating system 
I have seen ... " 

Pete Carr in 80-US Journal. 

" DOSPLUS ... the better mousetrap." 
Stewart Fason in 80-Microcomputing 

"On a scale of 1to10, I give DOSPLUS a solid 9." 

Reese Fowler in 80-Microcomputing 

(Model Ill DOSP LUS review) 


For the BASIC programmer, our features are un
matched. For the average businessman, our speed and 
simplicity cannot be beat. 

So, join the satisfied users who have joined DOS PLUS. 
Experience excellence! Experience DOSPLUS! 

DOSPLUS comes complete with full utilities, PLUS 
a FREE patch to enable Model I Scripsit/Super 
Script to run on Model 111 , UNLIMITED Backups! 

s9995Model I DOSPLUS 
s9995Model Ill DOSPLUS 

Model I double density upgrade-s17500 

Master Directory 1.2 (double density)-s2995 

STEP ON THOSE 

DOS BUGS!! 


ORDER TODAY!! 


CALL TOLL FREE FOR FAST SERVICE 
(800) 824-7888, OPERATOR 193 
FOR VISA/MASTERCHARGEIC.0.0. ORDERS 
Cal1torrna dial (800) 852·7777. Operator 193 
Alaska and Hawa11 dial (800) 824-7919. Operalor 193 
TOLL FREE LINES WILL ACCEPT ORDERS ONLY! 
For Appl1ca11ons and Technical 1ntormat1on. call 5846 Funston Street 
(305) 983·3390 or drop us a card(305) 983-3390 Hollywood, FL 33023 

Dealers 1nqu1r1es 1nv1ted 



" We need a flexible language 
mated to that hardware . .. 

without (it), software 
development moves very slowly. " 

Where Are The 
Business Programs? 

I'm constantly running into people who 
have written a program to help with 

some business chore, but who have never 
thought about brushing it up for publica
tion. Yet , it cou ld be exact ly what new
comers to computers are looking for. Use
ful business programs don't end with ac
counting and word processing. These are 
important programs, but in the long run 
every business needs specific applica
tions software. Schools need programs to 
keep track of students, grades and sched
ules. Cities and towns need software to 
keep track of residents, voting lists, prop
erty evaluations, taxes and licenses
hunting, fishing and driving. 

With th is huge need for software, why 
are there so few programs available for 
business use in computer stores? The 
answer is complex. 

Three fundamental items are needed 
before we can produce sophisticated bus
iness software. First we need a reason
ably good hardware system, sold in 
enough quantity to support software de
velopment, and which will be around for a 
while. We have that in the TRS-80. 

Next we need a flexible language mated 
to that hardware: we have this in Micro
soft BASIC. W ithout a high level lan
guage, software development moves very 
slowly. 

Finally, we need a good disk operating 
system. We have had our best DOS sys
tems for the TRS-80 for only about a year. 
I'm talking particularly of NEWDOS + and 
DOSPLUS. Thus, in pract ical terms, pro
grammers have had the too ls they need 
for only about a year. Since complicated 
programs can take weeks or even months 
to write, and far longer to debug, is it any 
wonder we are just now beginning to see 
some really first rate business programs 
emerging? 

Further, there is the major problem of 
Radio Shack being uncooperat ive with 
outside suppliers of products for the 
TRS-80. If you try to deal with Radio Shack 
you need a barrage of lawyers and an ex
tremely sharp business manager. And, 

even if you 've written a good program, it 
can take them years to make a decision. 

If you decide to go to an independent 
publisher, you still have to watch your 
step; too few have a reputat ion for being 
honest with programmers. Fewer still 
have the distribution facili ties necessary 
to see that your program is advert ised 
properly and distributed to enough com
puter stores to earn you sign ificant royal
ties. 

One answer is the large-scale program 
publ ishing house... such as Instant Soft· 
ware. Yes, I'm biased- Instant Software 
is a division of Wayne Green, Inc. Keep 
that in mind as you read the following . 

The Marketplace 

A couple of years ago I sensed the im
portance of business programs as a way 

' 'With this huge need 

for software, why 

are there so few 


programs available . ?" 


to help computer stores sell systems. Yet, 
the Instant Software group has not been 
able to publ ish anywhere near the number 
of business programs they would like to. 
However, the number of good business 
programs submitted has been increasing 
in recent weeks. 

Now, to put in a word for Instant Soft· 
ware. It does take quite a while to get a 
program published there, but th is is im
portant to you. Customers and dealers 
alike have been ripped off by poor quality 
software; Instant Software takes the time 
to carefu lly evaluate every submission. 
From over 10,000 programs submitted for 
publication during the last three years, on
ly about 1,000 have been okayed for pro
duction. 

If you don't have the experience in 

some business field to write the needed 
programs, get together with someone 
who does. Not only will special ized appli· 
cations programs sell well, in many cases 
they can br ing about an equipment sale. I 
bel ieve that the more good programs we 
have, the more computers will be sold. 

For this reason it 's unfortunate that Ra
dio Shack has been so reluctant to coop
erate with program publishers. Instant 
Software has been trying to distribute pro
grams through Radio Shack stores for 
over two years without success. I feel that 
they have everyth ing to win and litt le to 
lose by stocking more programs in their 
stores. Radio Shac k's philosophy is to sell 
only high volume programs. That mer· 
chand ising philosophy prohibits their 
even considering handling slower selling 
but specialized programs. Pity ... and an 
opportunity for some other firm to meet 
the needs of the market. 

Instant Software has had considerable 
success reac hing the Radio Shack fran
chise stores and these store owners tell 
us repeatedly that our programs are a key 
to many of their sales. 

Instant Software plans to maintain a 
library of several thousand prog rams. For 
now, most will be sold through computer 
stores, but w ith technology evolving the 
time may come when it will no longer be 
necessary for a store to carry an inventory 
of programs. We may eventually be able to 
load them via telephone or even by satel· 
lite. 

By the way, Instant Software's looking 
for more sales reps for several areas of the 
country, to handle software, books, maga
zines, and even some advert ising sales. If 
you have sales experience and are inter
ested in working with a fast growing firm, 
let me know. 

What To Do 

After you've written your business pro
gram, debug it. Then, do the best you can 
writ ing documentation. Put as much of 
the documentation as possible into the 
program, so people like me who hate to 
read instructions will be able to blunder 
through it with ease. Then, submit it to a 
top-notch software publ isher of your 
choice.• 
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computer merchandising, Tandy Radio Shack 

"We're aware of the difficulty 
some of you have had in getting 

through . .. we 've recently 
expanded the staff. . . " 

This month completes my first full year it's available now for only $149. so don't just keep trying numbers un· 

of Inside 80. It's been fun, and I'm You 're probably thinking that if you Iii you get an answer. Call the proper 


thankful every month hasn't been quite knew about the printer while the Pocket number. 

like this one. I'm writing this in early May, Computer sale was on in May, you 'd have To get informat ion to you quicker, Com

a time when bad weather is traditional in bought one. Well, don't worry. We've an puter Services asks that you have the 

Texas. Anyway, I had left this writing for nounced a new low everyday price on the follow ing information on hand when you 

the weekend. Friday night high winds, pocket computer, $229. Now you can en place the call: 

rain, and hail hit the Fort Worth/Dallas joy a complete system at a good price. 
 1) Your name 
area. Our electricity went off at 11 p.m. Fri· During the coming months, I'll have 2) Your phone number 
day, and remained off for just over 20 some news for Color Computer and Model 3) What TRS-80 computer system you're 
hours. Needless to say, Scripsit and I II owners. At this point, I hesitate to hint using, and the number of disk drives, 
didn't get together. what it might be, because of the chastis etc. 

Finally, I was able to get started. ing mail I get talking about products 4) The name and catalog number of the 
cranked out Inside 80, and was about to before you can actually buy them. software package you're using and the 
repaginate and print it, so I cou ld get on I would like to encourage your com vers ion number of the software if you 
with some other homework. During repag ments on what subjects you'd like me to know it. 
ination, I got a disk 110 error, and was cover in this column. Would you like to 5) What error codes you've received. 
never able to recover any of the text. For hear about new products, in-depth prod· 6) How the error occurred, and the lune· 
tunately, my Scripsit disks are all backed uct information, bugs and fixes, insig ht in· tion you were executing when it oc
up periodically, so that one file was all to our thinking and actions, or . .. . ? Let curred. 
that was lost. me hear from you! 7) Information about any patches or 
Pocket Computer News program corrections you may have Computer Services (Hot Line) Expanded 

made.This month, we're introducing an ex Routine questions are being answered 
ci ting add-on for the TRS-80 Pocket Com· by our Computer Services group. Frankly, If you have this information for us the 
puter-a printer with built-in cassette in· the merchandising team is too limited to whole system should funct ion much more 
terface! It uses plain paper one and three be able to reply to those kind of questions effectively. I'd also like to recommend that 
fourths inches wide, and a cartridge rib· and still bring you products. when the phone is answered, you ask who 
bon. It prints 16 characters per line, at 60 We're aware of the difficulty some of you're talking to. Write the name down, so 
lines per minute, and it responds to Print 

you have had in getting through to our you can refer back to the same person 
and List commands, when the print switch 

Computer Services group. In an effort to later, if you need to.
is on. Power comes from built-in recharge· 

relieve the problem, we've recently ex· 
able batteries, with a charger included. panded the staff from 32 to about 45 peo· 

pie. Since the first of the year, we've also Software Progress 
added another 15 WATS lines, bringing You might be interested to know that 
the total to 41 . during March and April we began shipping 

There have also been many requests for 16 new software packages, and released 
. . in early May . . bad specific telephone numbers for business 11 more, most of which will be shipped in 

software questions. They are: May. (Color Computer ROM packs take weather rs traditional much longer, of course). Among them Model 1/1 11 
were a coup le of educational packagesin Texas . . . . high wrnds, Business Software . . . .... 1-800-433-5641 
for the Models I and Ill ; our long-waitedIn Texas ... . ... . ... . . 1 ·800-772-5973 rain and hat! hit Model II Medical Office System for 48K, four-drive 

Business Software.. ..... 1 ·800-433-5640 Mod I/Ill ; our first three-disk Model II ac
counting package including Accounts Re·In Texas . . ... .. ... . . . 1-800-772-5972 


All other calls . .. ..... . . . 1·800-433-1679 ceivable, and the Model II Mailing List II 

In Texas . ....... .. ... 1·800-772-5914 
 which interacts with Profile to produce 
personalized form letters. We've also 

You'll get about 8,000 lines of printing on a The new Business Software numbers shipped a program called Reformatter, 
single battery charge! Also, so you won't are set up to be answered directly by a ser· which allows the Model II with at least two 
have to carry so many pieces along with vice representative, not by a receptionist. drives and 64K RAM to transfer fi les be-
you, the printer also contains a cassette Those folks are specialists, and probably 
interface. It's the most often requested won 't be able to answer any questions not 
item to go with the Poc~et Computer, and related to their specif ic responsibilities, Continuect top. 36 
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YOUR 
ROAD TO 

VALUE 
IS. .. 

JULY 

SPECIALS! 


TRI -STAR 

FLOPPY 
SAVER™ 

HUB RING KIT

$895 
FOR 5114" 

DISKS 

PLAIN JANETM 

DISKETTES 

$1995 
BOX OF 10 

SS, SS, 5114 " 

DISKETT E 

FILE BOX 

$2295 
HOLDS 50-60 
5114" DISKS 

DISK DRIVE 

EXTENDER 
CABLE

$995 

-PRINTERS
CALL FOR 

PRICE 
CABLE 
$2495 

"OTHER 
MYSTERIES" 

VOLUMES I & II 

$3995 
SAVE 
$12.50 

TO ORDER 

CALL TOLL FREE 1 ·800-321 ·9390 

IN OHIO, call (216) 289-1210 (COLLECT) 

RETAIL STORE 
22297 EUCLID AVENUE 

EUCLID, OHIO 44117 
(EAST 222nd & EUCLID AVE.) 

TRS·80 is a trademark of the 
Radio Shack Divi sion of Tandy 
Corporation. PLAIN JANE Is a 
Trademark of Meta Technologies 
Corporation. 

OFFICES 

26111 BRUSH AVENUE 


EUCLID, OHIO 44132 

(SEND MAIL ORDERS HERE) 

PRICES IN EFFECT •Add $3.00 for shipping & handling. MOST ORDERS 
July 1, 1981 THRU •$3.00 EXTRA for C.O.D. SHIPPED WITHIN 

July 31. 1981 •Ohio residents add 61h % sales ONE BUSI NESS DAY 
Prices , Specifications, tax. 

and Offerings subjec t to change © 1981 b~ Metatronlc1 Corp. without notice. 
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" If you set a transistor radio 

near the keyboard, an astonishing 
range of sound effects may be 

heard . .. from train whistles to birdcalls. " 

Paper Tiger Graphics 

Bob Boothe's "Advanced Graph ics 
Techniques-Part 2" (May, 1981) is a qual· 
ity art icle that makes 80 Microcomputing 
many times worth it s cover price. 

A few simple changes to the assembly 
language program make it compatible 
with the IDS Paper Tiger. Since the Paper 
Tiger looks only for the six least signifi· 
cant bits (0-5), each byte of the storage 
area should never contain a value higher 
than 63. This means more memory is re· 
quired and more lines are needed to get a 
complete printout. 

What young Mr. Boothe has given us are 
true hi-res vector graphics. Many plotter 
routines may be simply converted to the 
indicated format. The printouts obtained 
are something that wi ll show those skep· 
tics just what your TRS-80 can do! 

One note: If you set a transistor radio 
near the keyboard, an astonishing range 
of sound effects may be heard as the pro· 
gram runs-everything from t rain whis· 
ties to bird calls! 

I anxiously await Part 3 of the series. 

Dan Rollins 
Azusa, CA 

Micronet: 70250,631 

Computing Misfit 

Though "A Field Guide to Computer· 
ist s" (May, 1981) was a funny and interest· 
ing article, I feel it brought up one problem 
about the image of a kid in computers. I 
am 14, and have been programming for a 
little more than two years. Besides mysel f, 
nobody In my family knows anything 
about computers, so most of what I know 
came from experimenting and many ac· 
cidental and non-accidental discoveries. 
In my two years, I have learned BASIC and 
assembly language. I recent ly sold pro· 
grams to CLOAD magazine. I've mastered 
S-80 sound. I can make sound effect s 
superior to all the sound I've heard in the 
past. I'd discovered text strings long 
before the many articles about them came 
out. I know a hundred POKEs and other 
tricks on my S-80 that have it doing some 

interesting things. I've even found a high 
resolution graphics trick for a 384 x 192 
display, through software and no hard· 
ware. Some ca ll me a Whiz Kid on comput· 
ers. 

Only one problem: I don't wear plaid 
pants and shirt , as " A Field Guide To 
Computerists" suggests. I wear Levi's 
and an OP shirt. I don't have a "plast ic 
shirt pocket protector containing an inor· 
dinate amount of pencils." And my Tl-30 
ca lculator stays home, rather than with 
me in a leather calculator pouch. I quote 
from the article, " Don't try to find the whiz 
kid at sporting events, or at discos; try the 
local computer store or library instead." 
Well, I happen to love watching basketball 
and football , and even more, I like to play 
them. I play tennis all the time. True, I 
won't be found at a disco, because you 
know what they say, " Disco is dead, bu t 
rock is rolling. " Rock is much better than 
disco. On occasion, I do stop by a com· 
puter store to buy something, but you'd be 
wasting your time looking for me there, 
because I'm usually not. I hate reading, 
except of course reading 80 Microcom· 
puting. 

So I don't fi t the image of a Whiz Kid. 
And I'm sure that there are other kids who 
don't, but are quick on the computer. By 
this stereotype, we can't be Whiz Kids. Do 
I have to dress different ly, act differently, 
and th ink differently before I can become 
a Whiz Kid? 

Ron Goodman 
North Hollywood, CA 

Micro 'Master Teachers' 

I read with interest 80 Remarks in the 
May edition of 80 Microcomputing. As an 
educator and computer hobbyist I agree 
that the microcomputer may be one of the 
most important innovations happening in 
today's education environment. However, 
before the microcomputer is accepted by 
the better teachers and administrators, I 
see a great need for the makers of the pro
grams to involve the "master teachers" in 
subject/content aid. I see too many good 
programs (from a computer program 
sense) with poor educational methodolo· 

gy. As the computer industry starts mak· 
ing programs for the more subjective cur· 
riculum (history, poli t ical science, Ian· 
guage arts), you must begin to recrui t 
some non-computer " master teachers" to 
aid the cause!! 

Brian James, Media Specialist 
Winston Churchill High School 

Eugene, OR 

Descending Sort Program 

Once again Mr. Barden has come to my 
rescue with his assembly language bub· 
ble sort in the April, 1981, issue. Please 
keep up the good work. 

Some readers might be interested to 
know that changing one particular byte of 
the sort program can cause it to sort in a 
descending rather than an ascending 
order. 

To implement the change, replace loca
tion 7F52 with F2; originally it was FA. 

Peter Gibbs 
University of the West Indies 

Bridgetown, Barbados 

Erase First 

I purchased a Percom TFD-100 disk 
drive for my TRS-80 in July, 1980. One of 
the reasons I purchased this particular 
drive was because of the claim that the 
drive would read and write to both sides of 
a d iskette, thus increasing potential 
storage to 204K for a diskette. 

I have never had any problems with the 
drive since it arrived, except for one small 
glitch: I couldn't get the drive to write to 
Side B of a diskette! I tried nearly every
thing I could th ink of to get that drive to 
wri te to Side B, but it totally refused. Final· 
ly, after fiddling wi th this for quite awhile, I 
simply put the matter out of my mind, f ig· 
uring it would come to me someday. 

One afternoon I committed the cardinal 
disk drive sin: I shut off the drive with a 
disk in it. I zipped up to Radio Shack and 
purchased a bulk eraser, came back home 
and erased the disk, front and back. I put 

Cont inued lo page 14 
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THINGS TO 
DO WITH YOUR 
PERSONAL COMPUTER1001 BY MARK SAWUSCH 

333 pages $7.95 
333 pages, written in simple terms. of 
"what-to-do" and "how-to-do-it''. Suitable 
not only for microcomputers. but for pro
grammable calculators as well. Includes 
program listings. formulas, a glossary of 
computer terms and more! Definitely a 
MUST BUY! 

A PARTIAL LIST OF APPLICATIONS 
Real Estate Evatuabon Test Your T~ Speed 
Astrology Finances & Investments 
Income Tax Biorythm 
Speed Readirc Energy Efficiency 
Personality Test Antenna Design 
Statistical Analysis Letter Writing 
Logic Circuit Analysis Recipe Index/Calculator 
Carpenter and Mechanic·s Helper 
General Purpose Clock nmer 

"OTHER MYSTERIES" 
VOLUME Ill 
by Dennis Kitsz 

Call now and place your order for this new 
book, "THE CUSTOM TRS-80™ & OTHER 
MYSTERIES" . from IJG, Inc. More than 
300 pages. with over 60 photographs. of 
projects for the hardware hobbyist. In
cludes schematics. PC layouts, software 
driver code, etc. for such do-it-yourself 
undertakings as high resolution graphics, 
reverse video. real-time clock/calender. 
music synthesis. ROM/RAM additions and 
more! 

THE CUSTOM TRS-8QTM ...... S29.00 
CALL FOR AVAILABILITY 

MICROPARAPHERNALIA 
NEWDOS by APPARAT 


NEWDOS/80 by Apparat ... . .... $149.95 

NEWDOS + to 


NEWDOS/80 UPGRADE ... . . 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 


Let your TRS-80 11.1 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
tion & reinforcement, and a text book on TRS-80" 
Assembly Language Programming. Includes use
ful routines to access keyboard, video, printer and 
ROM. Requires 16K · Level II, Model I. 

REMASSEM-1 . • ............. $69.95 

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

Let Your TRS-801
"' 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 lessons on audio casset· 
tes, and display progra~s providin!I illustration 
and reinforcement. Provides specific track and 
sector 1/0 techniques, and sequential and random 
file access methods and routines. 

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


Let Your TRS-80™ Test Itself With 

THE FLOPPY DOCTOR & 
MEMORY DIAGNOSTIC 

by THE MICRO CLINIC 

A complete checkup for your Model I. THE 
FLOPPY DOCTOR completely checks every sec· 
tor of 35· or 40-track disk drives. Tests motor 
speed, head positioning. controller functions. 
status bits and provides complete error logging. 
THE MEMORY DIAGNOSTIC checks for proper 
write/read . refresh . executability and exclusivity 
of all address locations. Inc ludes both 
diagnostics and complete instruction manual. 
SYSTEM DIAGNOSTICS .. ... $19.95 

An improved version of the SYSTEM 
DIAGNOSTICS above. Designed for single 
or double density, 35·. 40-, 77· . or 80· 
track disk drives. Includes new and 
modified tests. Features THE FLOPPY 
DOCTOR. Version 3.0. 

SYSTEM DIAGNOSTICS-V3 .. $24.95 

Single Sided. Soft-Sectored 5' •·inch. 
(for TRS-80™) Mini-floppy 

DISKETTES 

$21~x~f10 


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

PLAIN JANE™ Diskettes ..... S 21.95 
10 boxes of 10 (each box)S21.50 

PLAIN JANE™ <[}old 
Introducing MTC's premi um generic 
diskette. Single-Sided, Soft-Sectored. 
DOUBLE-DENSITY, 5Y.-inch diskettes with 
reinforcing HUB-RINGS. Individually 1003 
ERROR-FREE certified. Invest in GOLD! 
PLAIN JANE™ '.~,,Ir/ . ... . . ..... $25.95 

VERBATIM'S PREMIUM DISKETTES 

DATALIFE"' 
Seven data-shielding improvements mean 
greater durability and longer data life. 
These individually, 1003 error-free cer· 
tified diskettes feature thicker oxide 
coating, longer-lastin~ lubricant, improved 
liner, superior polishing and more! Meets 
or exceeds IBM, Shugart. ANSI, ECMA 
and ISO standards. 
VERBATIM DATALIFE™ DISKETTES 
5 ' .. inch (box of 10) 

MD525-0l $26.95 
10 boxes of 10 (each box)S25.95 

8-inch FLOPPIES 
Double-Density. FD34 8000 . $43.95 

'RINGS' & 
THINGS 

HUB RING KIT for 5 1 • " disks .. ... S 10.95 
HUB RING KIT for 8" disks....... S 12.95 
REFILLS(50 Hub Rings) . . . ..... S 5.95 
CLEANING KIT for 5• , " drives $24.95 
5 Y. -inch diskette case . . . . . . . . . . . S3.50 
8-inchdiskettecase .......... $3.95 

51/4-inch File Box for 

50 diskettes . • . .. .... . $ 24.95 

8 inch File Box for 
5() d4skettes ••. . . .... $29.95 

PRICES IN EFFECTTRS-80 1s a trademark ot the WE ACCEPTMOST ORDERSRadio Shack Division ol Tandy •Add $3.00 for shippingJuly 1. 1981 THRU 
Corporat1<>n. DATALIFE is a SHIPPED WITHIN •VISA & handlingJuly 31 , 1981 trademark ol VERBATIM. PLAIN ONE BUSINESS DAY • MASTER CHARGE •$3.00 EXTRA for C O.D. JANE, AIDS·I, AIOS.111. CALCS·lll, Prices. Specifications. • CHECKS •Ohio residents add 6V. 3CALCS-IV. MERGE-Ill are Products damaged in and Offerings subject to trademarks ol MTC. sales tax. • MONEY ORDERStransit will be exchanged. change without notice. 1981 by Metate<:hnologies • C 0 D Corporation. Inc. 8107 
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f0AID 
I tried, but I didn't make the connect ionAddress Aid 	 Tab Solution 
until I read Joe's letter. 

My printer is a Dynatyper from RoWith reference to the inqu iry form A. I have noted many people trying to 
chester Data. It is a li ttle s low, but it E. 	Kazee in your May issue, about fi nd so lut ions to the LPRINTTAB(63 +)
gives excellent copy on an electric of CRTs made by Clinton Manufacturing: problem. The solut ion that I rece ived 
fice typewriter. It uses BASIC to POKEThe company is Clinton Electron ics from Fort Worth over two years ago 
a driver program into high memoryCorp., 670 1 Clinton Rd ., Rockford, IL (and forgotten by them) is the follow· 
when I want to use the LUST or61111 , telephone (815) 633-1444. They ing: 
LPRINT commands. Since my systemhave a sa les off ice in Vista. CA, at 1764 STRINGS(T PEEK(16539i.32)has 48K, I reserve memory at 65280Kent Place. telephone (714) 758-3160. T ~lab se11tng 

A 12-inch Clinton CRT designed for a before POKEing the 256-byte program. Sample: LPRINTSTRING$(40 - PEEK(16539).J2i 
'40 ':STRINGS(80 PEEK)1653),J2)" 100" Motorola monitor is available. new Sure enough, ULCBAS destroys the 

with documentat ion, for $38.97 from driver program. After rebooting , I tried All items tabbed as above wilt ap

Technical Electronics. P 0 . Box 2361 , answering the memory size question 	 pear in the same column. I even used it 
to tab to 162 w ith an IBM Selectric. I Woburn, MA 01888, telephone (617) with 28672, which is the start ing ad· 

935-7328. Th is is Clinton Part No. dress for ULCBAS. Everything worked use th is for all my programs and have 

CE394 - M12P39TE15, wit h 90 ° def lec fine, but th is approach is grossly had no trouble at all . 

t ion and a 7- pin octa l base. I do not 	 wasteful of memory. Lou Wiener 
know 1f this is a replacement for the 	 20776 W. Plum Cyn. Road W ith the data from page 4 of the 
Radio Shack CRT, nor the color of the 	 Saugus, CA 91350ULCBAS booklet, I rebooted the sys

phosphor. 
 tem and answered the memory size 

G F McClure quest ion wi th 64500 (an easy number 
1730 Shiloh Lane to remember). From available data, it 

Winter Par/I., FL 32789 appeared that I needed only 815 bytes. 
By changing one number in my driver English Aid 
program, I re located ii between 64511 

Low-cost 	 and 64743, leaving 729 bytes fo r I am interested in software applicaComponent Interface 	 ULCBAS. Th is 1s stil l wasteful of mem t ions in Life Insurance, Training Man
ory, but it made changing the driver agement Games and Computer Assist 
program easier: 150 P = 4 • (P + 16) - 1I just discovered Mr. Mike Bloom's 	 ed Train ing. I wou ld appreciate any in· 
toP=4· (P+16) - 4.letter in your February issue. I am formation anyone has on programs, re

faced with the very same problem: I Finally, I used a PEEK/LPRINT pro· search, or contacts from the United 
use a Model I, Level 11 , 48K, and a MIN gram to obtain a copy of the combined States with similar interests. 
printer. I used it for some time in 110 programs. The ULCBAS program was A. E. Sheil 
bauds, then discovered how to get relocated just below the protected Refuge Assurance 
something reliable at 300 bauds, but it 	 memory. The driver program was easi Oxford St. 
is still very s low. 	 ly Identif ied just above protec ted mem· Manchester, M60 7HA 

Where and how cou ld I buy the two ory, followed by a new program that England 
component interface for less than $75? 	 has little resemblance to the original 

ULCBAS program. I'm not sure I underMane-Claude Weber 
stand what happened, but it works,23 Rue P. Brossolette 
and I hope it will solve Joe's problem. F 93500 

Now maybe someone can solve myPant1n, France 	 Hi-Res Graphics Games 
problem. I have some machine lan
guage programs, inc luding In-Memory 
Informat ion, that give a " printer not I 'm looking for hi-res graphica l 

Eliminate Memory Waste 	 ready" message. since I am using a games for the TRS-80 Level II 16K. They 
no n-standard printer connected to the 	 could be run on the follow ing product s: 
TRS-80 bus. I wou ld like to know how to Percom's Electric Crayon, Prog ram· 

a BASIC software dr iver to operate my 
Like Joe Brandiner (Aprll 1981), I use 

defeat these printer s ignals or alter the ma's 80-Gra flx Board, and E/RAM. 

printer. However, I ra rely have any programs. Percom's Elec t ric Crayon gives you 

reason to print lowercase material Scott Smith hi-res graphics using a 256 x 192 pixel 

other than from Scripsit. I did not ice 2919 26th Ave. West 
that the program bombed the one time Seattle, WA 98199 Ccntlnued to page 18 
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MTC AIDS-Ill™ 

MODEL I . .. $69.95 MODEL II ...$99.95 

Introducing the latest add1t1on to MTC"s family of data management systems. AIDS Ill NO 
PROGRAMMING easy to use CO MPLETE PACKAGE including demonstration application. 
documentat on and MAPS II I (See below) 

• Up to 20 USER DEFINED FIELDS of either numeric· or character -type 
• CHARACTER type fields may be any length (total up to 254 character s). 
• NUM ERIC type fields 	fea tu re automatic formatting, rounding . decimal alignment and 

va lidation 
• Full feature EDITING when adding or changing records 


ENTER r ELD (cant type •n more characters than spec1f1edl 

BACKSPACE (de ete last character typedl RIGHT JUSTIFY FIELD contents 

DELETE FIELD conten1s · SKIP FIELD (to next or previous field) 

RE STORE FIELD contents · SKIP RECORD (to next or previous record) 


• 	SORTING of records is MACHIN E CODE assisted. 
200 RECORDS (40 characters) in about 5 SECONDS 
AN Y COMBINATION of fields (including numerics) w ith each field in ascending or 
descending order 

• SELECTION of records for Loading. Updating, Deleting. Printing and Saving 1s 
MACHINE CODE assisted 

Specify up to 4 CRIH'RIA. each using one of 6 RE LATIONAL COMPARISONS 
LOAD or SAVE selected records using MULTIPLE FILES 
Example 	 Select records rep resenting those people who live in the state of Col· 

orado. but not in the city of Denver. whose last names begin w ith " F"' 
and whose incomes exceed $9000.00 . 

Example 	 Select records representing those sales made to XYZ COMPAN Y that 
exceed $25 00, between the dates 03 15 and 04 l O 

MAPS 111 (MTC AIDS PRINT SU BSYSTEM). included at no cha rge. has the following featu res 
• Full AI DS Il l SELECTION capab1l1t1es 
• Prints user speci fied fields DOWN THE PAGE 
• Prints user specified fields 	1n titled . columnar REPORT FORMAT. automatically 

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

BELOW ARE TESTIMON IALS from owner; of AIDS systems These are absolutely authentic 
statements and are typ ical 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 Hospital 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 Bilinski. Pres ident. 80 Microcomputer 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 1n our residential treatment program and it is working for me superbly." 

Frank Boehm Director . Front Door Residential Treatment Program 

MTC AIDS CALCULATION SUBSYSTEM-Ill'" 
MODEL I ...$24.95 MODEL II ...$39.95 

MTC's most popular AIDS subsystem. Use • Columnar subtotals generated when 
for report generation involving basic there is a change in a user-specified 
manipulation of numeric data. Features are: column. 
• User-specified page title 	 • User-specified Columnar Totals 
• Columnar Headings 	 • Columnar values computed using con-

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-IVTM . ......... . $39.95 
For Model II......... ....... $59.95 

CALL FOR CALCS-111 

UPGRADE PRICING 


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 filel. 

Machine-code assisted for high-speed perfor· 

mance. MERGE-lllTM properly handles files sorted 

by any combination of fields. including numerics. 

with each field in ascending or descending order. 

MTC AIDS MERGE-Ill™ ....... .... $19.95 

For Model II ........ .... . ....... . $29.95 


MICROPARAPHERNALIA 
DISKETIES (box of ten) 

5 1/.'' PLAIN JANE™ ......... . . $21 .95 
5 y, " PLAIN JANE™ rlold . .... $25.95 
5 1/•" DATALIFE™ MD 525-01 . . $26.95 
8" DATALIFE™ FD34-8000 .... $43.95 

NEWDOS by APPARAT 
NEWOOS/80 by Apparat . ...... . $149.95 
NEWDOS + to 

NEWDOS/80 UPGRADE .. ... CALL 
NEWDOS + with ALL UTILITIES 

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

BOOKS 
TRS-80™ DISK 

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

PERSONAL COMPUTER .. . . $ 7.95 
• Optional Indentation stants and/or column values 
• Use for accounting, inventory, financial • Balance forward calculations (Ex: Gross 

and other numeric-based information sales equals previous gross sales + sale 
systems. amount + sales tax). 

Compare AIDS-Ill™ /CALCS-111 'M with any other data management package under $100! 

PRICES IN EFFECTTRS-80 is a trademark ol the WE ACCEPTMOST ORDERS Radio Shack OivislOO ol Tandy July 1, 1981 THRU •Add $3.00 for shipping
Corporation. OATALIFE is a SHIPPED WITHIN • VI SA July 31. 1981 & handling

trademark ol VERBATIM. PLAIN ONE BUSINESS DAY • MASTER CHARGE •$3.00 EXTRA for C.0.D. JANE, AIDS·I. AIDS-I ll. CALCS.111. Prices, Specifications. • CHECKS CALCS.IV. MERGE-Ill are •Ohio residents add 6 1/2 3Products damaged in and Offerings subject to 
trademarks ol MTC. • MON EY ORDERS sales tax.transit will be exchanged. change without notice. 1981 by Metatechnologies • C 0 D Corporation. Inc. 8107 
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the disk back in the drive, reformatted it, 
and, purely by chance, pulled it out, flipped 
it over, and tried to format Side B. Imag ine 
my utter astonishment when it worked ! 

I immediately took a blank, never· 
before-used disk and erased both sides 
and formatted it. Aga in, it worked. Since 
that day, I have always first erased the 
new diskette, and I have never had an 
ounce of trouble reading or writ ing to both 
Side A and Side B. 

I'm happy to report that I'm finally get· 
t ing my 204K's worth of storage. 

Michael K. Salsgiver 
Portland, OR 

RSM-2 for Model Ill 

This short note may be of in terest to 
new Model Il l owners who have Model I ex· 
perience. I, as many others, have found 
that Small System Sof tware's RSM·2 mon· 
itor is a very valuable tool for debugging 
and otherwise studying software prob· 
lems. Small System Software is working 
on a vers ion for the Model Ill , but the re· 
lease date is unknown. However, a cas· 
sette tape version of RSM-2, or RSM-20, 
will load and execute many of RSM's lune· 
t ions in a Model Ill. Since the Model Ill is a 
port-based system, whereas the Model I is 
memory mapped for everything but cas· 
sette, the printer and disk operations have 
been changed. Also, the d ifference in 
baud rates means that RSM·2 cannot read 
or write the 500-baud tapes on the Model 
Ill , and likewise that the Model Ill System 
command cannot read tapes written by 
RSM·2 on a Model Ill. 

However, there is a simple way to allevi· 
ate this problem using RSM·2 itself. All 
you need to do is change four memory lo· 
cat ions using the RSM-2 edi t command: 

Address Change From To 

6CBD 81 92 
6CC7 OF 11 

6CCF OF 11 

6CD7 60 SC 

These addresses are for a 16K vers ion 
of RSM-2. For a 32K version the addresses 
are 4000 (hex) larger, that is, they begin 
with A, and in a 48K system they begin 
with E. The last three digits are the same 
for all three sets of numbers. These values 
ref lec t the faster clock rate in the Model 
Il l. Wi th the memory changed, you can 
now use RSM-2's P command to write a 
system tape that will save the changes. 
You will find that you wil l have to start and 
stop the cassette yourself, as that is also 
done differently by the Model 111. Never

theless, this simple change will let you 
have most of the featu res of RSM for a 
Model Il l until Small System Software re
leases the complete package. 

Maynard B. Neher 
Columbus, OH 

Software Incompatibility 

After many, many moons of wai t ing, in
c luding numerous periods of total frustra
tion, I finally received our first piece of 
Radio Shack software specifically written 
for the new Model Ill: Scripsit (cassette 
version). 

Anyone who has tried knows that the 
older Model I version (regardless of what 
RS advert ising or storepersons state) will 
load but not work . .. and we spent consid
erable t ime and long-distance phone 
ca lls, not to ment ion repeated t rips to no 
less than three RS Computer Centers, try
ing to separate the " fly-specks from the 
pepper", so we were understandably quite 
elated when our tape f inally arrived from 
Fort Worth. (We finally went direct to so lve 
ou r problem ... and I must admit, the 
Computer Services people were great!!!) 

Much to our delight, the program is a 
gem! Everyth ing works! We were, how
ever, suprised to f ind the cassette manu
factured to load at the low 500 baud speed 
instead of the newer 1500 baud capability 
inherent in the Model Ill. And in invest igat
ing why, I was advised by Radio Shack at 
Fort Worth that they: " Do not plan to sup
port the 1500 baud cassette rate with any 
of the RS software created fo r the Model 
Ill. " 

Is Radio Shack tell ing me that the 
single-most valuable difference (for us 
non-diskers) between the Model I and 111 is 
not going to be utilized? I'd sure like Mr. 
Juge or one of his people to address this 
smal l question. One could almost start 
believing this is RS's not-too-subt le way of 
getting me to buy a disk!! ! 

Larry M. Mohr 
Design Systems 

Kankakee, IL 

Radio Shack Replies 

80 Microcomput ing has forwarded your 
recent letter to me, regarding your com
pla int on our Model Ill software. I'm sorry 
you had the problem you had, and I'm 
pleased that Computer Services was able 
to help. I'll be happy to address your ques
t ion. 

First of all, let me assure you that we do 
intend to supp ort the 1500 baud Model Ill 

tape format. Your tape was created before 
we had generated the 1500 baud version 
of the in-house software we use to verify 
cassettes. Rather than take a chance, we 
produced them at 500 baud. 

Our November 1980 newsletter dea lt 
very thoroughly with Model 11111 program 
compatibili ty, detailing which programs 
will and which won 't work, as does a sheet 
shipped wi th each Model Ill (which I must 
assume you didn 't receive). We specif ied 
those requiring modification, and those 
(including Scripsit) for which a Model Ill 
specific version would be required. I 
believe some 20 percent of Model I soft· 
ware turned out to be not compatible or 
need modification or revision. 

We regret the incompatibilities that 
were necessary between Models I and Ill. 
Our hope had been total compatibility, but 
we weren 't designing a "warmed-over" 
Model I, we were trying for an enhanced 
and improved computer. Some conces
sions were unavoidable. We 've also in· 
vested considerable time and expense 
upgrading existing warehouse stocks of 
Model I programs as Model Ill compatible 
versions have become available. 

Ed Juge, Director 
Computer Merchandising 

Tandy-Radio Shack 
Fort Worth, TX 

Disk BASIC Adaptation 

I just finished the art icle " A Turn of the 
Screw" in the Apri l 1981 80 Microcomput
ing. 

After typi ng in and attempting to run 
program seven on page 123, I found that it 
wou ld not work with TRSDOS BASIC and 
a 48K machine. 

After some debugging I added an addi· 
t iona l line to the program (2 45 
DEFUS R = &HFE53) so it would work 
under Disk BASIC. 

The hex address in the above might 
have to be changed for d ifferent size sys
tems. It's used on my 48K machine. 

The program listed in the magazine 
works fine with Level II BASIC. 

Richard P. Stiles 
Windsor, CT 

Know-It-All? 

Alan Sehmer's VARDOC2 ("Know-It
All", May 1981) is a super program, albeit 
(as he admit s) rather slow. I'm not sure 
whether I d id somethi ng wrong, but 
couldn' t get it to work unti l I changed line 

Continued on page 19 
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TAKE YOUR 

MODEL II TO 


NEW HEIGHTS 


MTC is proud to announce MTC EXTENDED 
BASIC for the Model II, by R. Ryen. Features in
clude " fixes" to existing BASIC, multi-line func 
tions, extending an existing sequential file. PEEK. 
POKE, greatly enhanced screen control and ex
panded editing capabilities. The contents of 
variables are NOT CHANGED when editing, delet· 
ing, inserting or merging lines, allowing continued 
program execution! All this and much more. 

MTC EXTENDED BASIC ......... . .... .. S 99.95 


MICROPARAPHERNALIA 
DISKETIES (box of ten) 

51/c'' PLAIN JANE™ . ... .... ... $21.95 
51/.'' PLAIN JANE™ Wolt! . .. . . $25.95 
5'14 ' DATALIFETM MD 525-01 .. $26.95 
8" DATALIFETM FD34-8000 .... $43.95 

NEWDOS by APPARAT 
NEWOOS/80 by Apparat ... . . . . . $149.95 
NEWDOS + to 

NEWDOS/80 UPGRADE ... . . CALL 
NEWDOS + with ALL UTILITIES 

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

BOOKS 
TRS-80™ DISK 

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

PERSONAL COMPUTER .... S 7.95 

TRS-80 1s a trademark ot the 
Radio Shack D1v1sion ol Tandy 

Corporation DATALIFE ts a 
trademark ot VERBATIM PLAIN 

JANE, AIDS·I. AIDS 111 CALCS-111 
CALCS I V. MERGE 111 are 

trademarks ol MTC 
1981 by Metatechnologies 

Corporation. Inc 

80 - 20 =12995 

THE ORIGINAL NEWDOS/80 

WITH MTC QUE CARD

* SPECIAL PRICE 
SAVE$20 *$129.95 

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 facility 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 stall member said having NEWDOS/80 is " better than sex" (you'll have to 
Judge for yourself !). Includes 180-page instruction manual and MTC OUE card. 

NEWDOS/80 #SPECIAL# ............... . .......................... .. . Sl29.95 

MTC QUE Card only . . . . . . . . ........ . . . ........... . . .. .. . . . ...... . . .. $ 7.50 


CALL REGARDING OUR NEWDOS + UPGRADE PRICING 


MODEL Ill VERSION 
Has all the features of the Model I version plus enhancements. Allows any mix of 
single- or dual-sided 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. 
NEWDOS/80 for Model Ill .............. . ....................... $149.95 


CALL FOR AVAILABILITY 

Michael Shrayer's 

ELECTRIC PENCIL 

VERSION II 


for 
Model I and Model Ill 

An expanded version of the critically ac
claimed original word processing system! 
Includes all features of Version I plus many 
new extensions. Runs under most disk 
operating systems. has improved video 
text handling, loads any ASCII file for 
editing (including BASIC files). single sheet 
mode for printing 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 

July 1, 1981 THRU 


July 31 . 1981 

Prices. Specifications. 


and Offerings subject to 

change without notice. 


8107 

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

NEWDOS+ 

$6995 

by Apparat 
Includes REF . RENUM . SUPERZAP . 
EDITORIASSEM .. DISASSEM . DIRCHECK. and 
more' This 1s the original NEWDOS with all of 
Apparat's utility programs Includes exclusive 
MTC QUE (Quick User Education) card 

40 Track Version . . ... S79 95 

MTC QUE Card only .. . .. .. . . . . .. S I 50 

WE ACCEPT 
•VI SA 
• MASTER CHARGE 
• CHECKS 
• MONEY ORDERS 
• C OD 

•Add $3.00 for shipping 
& handling 

•$3 00 EXTRA for C.0 D 
•Oht0 reSldents add 6'11°i> 

sales tax. 



f01NPUT 


f0DEBUg 
. 

Babydub Flub 

It was bound to happen. Total in 
compatibility, and my mailbox shows 
it. Babydub, March, 1981 , just won 't 
work on machines which have the 
Radio Shack cassette modif ication in
stalled, or which are running under just 
about any DOS. These improved tape 
loaders are more stern with their tim
ing than the orig inal CLOAD rout ine. 
The timing after the synchronization 
byte is just a few microseconds too 
fast for it to catch, so a delay must be 
inserted in the program.Okay, so make 
the f ive changes below: 

LINE 10: CHANGE 20701 TO 20711 
LINE 90: CHANGE THE 8TH DATA ITEM FROM 

208 TO 218. 
LINE 100: CHANGE THE 2ND DATA ITEM FROM 

179 TO 189. 
LINE 170: CHANGE THE 7TH DATA ITEM FROM 

193 TO 203. 
LINE 20()· AFTER THE 3RD DATA ITEM (WHICH IS 

79). ADD THESE TEN ITEMS: 
245, 197.1.32.0.205.96,0 , 193,241 

If you' re entering the hexadecimal ver
sion, change byte 430 1 from B3 to BO; 
byte 4376 from C1 to CB; and starting 
at 43A3, insert these ten bytes: F5 C5 
01 20 00 CD 60 00 C1 F1 . Move the re
mainder of the program along ten 
places. 

Also, high-memory freaks should 
note that you can 't relocate this pro
gram to high memory without crash ing 
it. Why? Because it reads the tape in
format ion into memory starting at 
7FFF and fi lling memory backwards. If 
you relocate it to high memory, it wil l 
wipe itself out with in seconds. 

Dennis Kitsz 
Roxbury, VT 05669 

Disk Error 

There are several potential problems 
with the program listed in my artic le 
" Sans Disks" (April 1981). 

1. When using the Select If, Change 
If, or Delete If commands, don't use 
spaces just before or after the =, >, <, 
or <> symbo ls. That wil l cause errors. 

For example: 

SELECT IF NAME = JONES ls wrong. 
SELECT IF NAME = JONES ls correct. 

2. When records are being entered, 
there is no indicat ion when memory is 
full. To correct this add the following 
lines: 

305 IF(D2 + (F2 - 1) )<32767 THEN 310 
308 	D2 = D2 - l :IF PEEK(D2)<> 2 THEN 308 ELSE 

POKE D2+ 1,5:PRINT ··MEMORY IS FULL": 
GOTO 360 

With 16K memory use 32767 in line 305. 
With 32K, use - 16385 and with 48K, 
use - 1. 

3. The program was written only for 
16K memory. For 32K or 48K make the 
changes to the lines indicated in List
ing 1. 

Stewart F. Hunter 
15510 Murray Hill 
Detroit, Ml 48227 

Wherzit Fixit 

I am the proud owner of a TRS-80 
Model Ill. Since I'm also a novice to mi
crocomputing, I have difficul ty spot 
t ing bugs in my programs. Having en

tered the " Wherzit" program on page 
252 of the April issue, I discovered, 
much to my dismay, that not only was 
line 83 missing entirely, but also that 
the delete (/) function was incomplete 
as printed. 

Any time a record is deleted from 
storage, it is duplicated at the end of 
the file and the first record disappears. 
Line 69 is the offending line in the pro
gram. To remedy the situation, I have 
added this statement at the beginning 
of line 69: R$(N) = R$(1). 

It sets the f irst record in the file 
eq ual to the Nth record, thereby pro
tecting it from obl ivion (when the rest 
of the line alters the file record se
quence). 

The duplicate of the deleted record 
is not saved to tape and is over-written 
by any subsequent record addi t ions. 
Line 83, as I constructed it, reads: 83 N 
= N + S:GOTO 63. 

Another typo is the omission of a 
semicolon at the end of line 64 before 
A$(8). 

Colin Alexander 
120-28th St. 

San Francisco, CA 94131 

C<>nt inued 10 page 20 

94 	 OATA0.58,224, 116,254, 1,202.10, 117,33, 1, 128,205.132,2.126,35,205. HXl,2,254,• , 194,239.116,33, 
232, 131, 126,35,205, 100.2,254,5, 194.252, 116.205,248, 1,201 ,205, 147,2,33, I , 128,205,53,2, 119. 
35,254,4, 194, 16,117,33,232, 131 ,205,53,2, 119,35,254,5, 194 

127 Dl = - 32767 
235 Dl = - 32767:D2 = - 31767 
330 IF PEEK(Dl ) = 4 THEN D1 = 
500 Dl = - 32767:D2 = -31767 
640 Dl = - 32767:CT = 0 
660 D2 = -31768 
705 DST = - 31767 
805 Dl = - 32767 

- 32767:POKE D2,2:D2 = D2 + l :PRINT:GOTO 240 

900 D1 = - 32767:FORI = - 31767TO - 16386:1FPEEK(l)<>5NEXT:ELSE905 

910 X = 29610:Y = INT(Xl256):Z = X-(Y ·256):POKE16526,Z:POKE16527,Y:HH$ = M IDS(COS,9,244): 


Dl = -31767:CT= O:GOSUB9800 
925 RP= -31767:S= O 
9102 05 = Dl:Dl = - 32767:GOSUB9200:GOSUB3000:MSS = F1S:GOSUB9600:MS$ = ·· = ": 

GOSUB9600 
9800 C = O:Fl(O) : O:FORI = - 32767TO - 31768:1FPEEK(I) = 4THEN9810 
9610 S = Cl20:D3 = -32767:FORI = 1TOS:D3 = D3 + 16 
9903 IFCT = 1THEN09 = D2:11=1:GOT09906 
9906 IFD9<0 THEN 09 = 09 + 65536 

List ing 1. Sans Disks Corrections 
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The Newest NEWDOS/80 Version 2.0 

For Model I And Model Ill 

THE HOTIEST DISK OPERATING SYSTEM FOR THE 

TRS-80® COMPUTER IS NOW READY FOR THE MODEL 
Ill AND VERSION 2.0 IS READY FOR THE MODEL I. 
MANY ENHANCEMENTS AND ADDED FEATURES 
SUCH AS NEW COMMANDS MAKE YOUR COMPUTER 
MORE POWERFUL! 

!ll!i!i I!!- .. '!'.$149.00 	 .~ ~ 
Send youi card numt>e1 a11d 

expiration date with your order 

1 525 1958- Data Resources Corp. _______________-aoo_-_ _· _ _ ____...___ 

Bus iness & Professional Center 

8000 East Quincy Ave. TRS-80' 1s a Registered TrademarK ol Tandy Corp. 

Denver. Colorado 80237 (303) 773·6665 ...-540 198 t Data Resources Corporation 


• 	 DOUBLE DENSITY ON MODEL I 
Use of the LNW DOUBLER or the PERCOM 
DOUBLER to expand storage 80% under 
NEWDOS/80 Version 2.0, mixing single 
and double density specifications without 
any patches. 

• 	 SINGLE DENSITY ON MODEL Ill 
Will allow the MODEL Ill to read disks from 
MODEL I and to write disks the MODEL I 
can read, making it easy to move programs 
between the two machines. 

•EXPANDED DIRECTORIES 
Directories can be expanded three times 
the normal number of available entries, 
even on DOS disks. This is extremely useful 
when using double density. 

•DYNAMICALLY MERGE IN BASIC 
To allow sections of BASIC programs to be 
deleted and replaced with lines from a disk 
file during program execution. Also allows 
merging of non-ASCII format files. 

• 	SELECTIVE VARIABLE CLEARING 
Allows the programmer to keep some vari
ables and release the space used by the 
rest; also, specific variables may be erased 
releasing the space they use. 

(CALL OR WRITE FOR MORE INFORMATION ON OUR 
COMPLETE LINE OF PRODUCTS AND HARDWARE 
REPAIR SERVICES FOR YOUR TRS-80"' COMPUTER) 

•PAGE SCROLLING IN BASIC 
Scrolling has been modified to allow the 
user to display programs page by page, in 
addition to the regular line scrolling. 

• 	REPEAT FUNCTIONS 
Keys in MODEL I repeat when held down. 
Entering "R" as a DOS command causes 
the previous DOS command to be repeated. 

• 	 ROUTING FOR DEVICE HANDLING 
To send input and output from one device 
(display, printer, keyboard, etc.) to others or 
to a routine in main memory. 

•DISASSEMBLER OUTPUT TO DISK 
The Disassembler will now write a source 
code file to disk, which the editor assembler 
can read and edit. 

•CHAINING ENHANCEMENTS 
Features to allow chain files to be written 
from SCRIPSIT; also, chaining may be 
switched on and off without changing 
chain file positioning, and may be executed 
via CMD "xxx" and DOS-CALL. 

• 	SUPERZAP 
has the ability to scan diskettes or disk files 
to find the occurences of specific values. 
Also will generate disk file passwords and 
hash code. 

M ASTER CHARGE 
AN O VISA 

WELCOME 
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65095 to read: 

65095 ELSE IF C$<AS(J) THEN 65 125 (not 
C$>A$(J)). 

Also, the readout was i n reverse 
alphabet ical order unt il I changed line 
65 160 to read: 

65160 FOR R: A1TO 1 STEP - 1: LE = . etc. 

A change in 65085 will tell whether ar· 
rays are single or mul ti·dimensioned: 

65085 IF T = 40 AND (PEEK(F + 2) = 44 OR PEEK(F + 3) 
= 44 OR PEEK(F + 4) = 44) ANO PEEK(F + 2)<>41 ANO 
PEEK(F + 3)<>41 THEN CS= CS+ ..(#,#) .. ELSE IF 
T = 40 THEN C$ = C$ + .. (#) .. 

Richard R. Losch 
Sa lem, MA 

Small Business Needs 

Your publication regu larly asks for art i· 
cles by businessmen on their use of small 
computers. I know next to nothing about 
them, but I do have a complete Radio 
Shack Model II System installed in my 
small business and thought that a letter 
would suffice as input from a typical user. 

We are a small manufacturer of photo· 
grahic equipment, with about 20 employ· 
ees and sales of a little under $1 million. 

Our system includes the 64K computer, 
an expansion drive and the Line Printer Il l. 
We use all standard Radio Shack software 
incl uding general ledger, payroll , ac· 
counts receivable, accounts payable, 
mailing list and profi le. 

After using this system for just about a 
year, we feel quite comfortable with it and 
accept the fact that off·the·shelf will never 
be more than 80 percent of what you 
might want. However, that is an accept· 
able compromise. Our problems have gen· 
erally centered around repeated disk fail· 
ures which were finally solved by switch· 
ing to Verbat im disks. In our application at 
least, these seem to be the most depend· 
able. 

While those who write the programs are 
undoubtedly much smarter than I am, they 
seem to know lit tle about the routine 
needs of business. For example, pro· 
grams such as accounts receivable and 
accounts payable simply must have a 
mai ling list option where you can easily 
pr int out cus tomer names and addresses 
on standard mailing labels. Every busi· 
ness has to send out price announce
ments, special promotions, not ifi cat ion of 
vacation clos ings, etc. It is frustrating to 
have to type out all o f the customer or ven· 
dor names and addresses when these are 
already in the computer. In short, those 
suppliers who intend to provide accounts 
receivable and accounts payable pro
grams for the small businessman must in· 
corporate an address label opt ion with 
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screen with the TRS-80 Level II 16K. It . 
also includes eight different colors. It 
costs $249.95. 

Programma's 80·Grafix Board gives 
you hi-res graphics using a 384 x 192 
pixel screen; it's in black and white. I 
don't recommend this product be
cause it goes inside the keyboard, and 
that would cancel Radio Shack's guar· 
an tee. 

E/RAM gives you the same graphics 
as the Elect ric Crayon, but no color. I 
think it is priced too high for its perfor· 
mance. It costs $349.95. 

I have been read ing your magazine 
for about four months now and haven 't 
seen any programs except for the hi· 
res add-ons. It really is a shame that 
the TRS·80 can have better graphics 
than the Apple II + , or almost as good, 
and there aren't any programs out for 
them. I want to see that changed. By 
having hi-res programs for the TRS-80 
there will be more people buying the 
TRS-80, this magazine, the products 
above, and software in hi·res. 

The TRS·80 may have the most 
games out on the market , but it 's time 
for a change in TRS·80 gaming. TRS-80 
owners could stand high and proud 
knowing they have the best home com· 
puter on the market . The United States 
needs a home computer like this to 
keep us ahead of the Japanese market. 
The TRS·80 can be that computer and 
more with your help. 

Sean Hockabout 
210 Ironwood Road 
Alameda, CA 94501 

Sean tells us he's 13 years old.·Eds. 

Computerese 

I would appreciate any information 
concern ing a computer program re· 
ported in Computer Power For The 
Small Business, by Charles J. Sippl 
and Fred Dahl and published by Pren
tiss-Hall, page 156, developed by Mr. 
Ashok Nagrani and called " SPREG." 

Quote from the book: 
You might become so pro ficient at programming 
that you will come up with a program as c lever 

and as daring as that of Mr. Ashok Nagrani who 
invented SPREG. Using Altai r's Extended BASIC 
vers ion 3.2, he composed a program thal would 
spout "Computerese," a language very similar to 
that used by politicians. d iplomats. and double 
talkers who find themselves pressed for an 
honest answer. Drawing on a data base of nouns, 
verbs, ad jectives. and other parts.of speech. the · 

program structures them in a way that is gram· 
matically correc t (well. almost) but essentially 
meaningless. The beauty of the program is that it 
can generate up to a tri llion such meaningless 
sentences without ever repeating itself. 

If you have any informat ion concern
ing the above we would appreciate 
your not ifying us. 

Sam W. Allred, Administra tor 
Cap itol Home Health Agency 

307-A Clinton Blvd. 
Clinton. MS 39056 

On First Command 

After havi ng read so much about 
KBEEPFIX I was delighted to find the 
disk version featured in the March 
issue. Since the art icle stated this par
t icular version was ident ical to the 
original, save for a couple of minor 
code changes, I found it easy enough 
to modify so t hat it should be the same 
as the original. I deleted the first five 
bytes, changed the jump in 7F95 to 
jump to 1A19 (BASIC's starting point) 
and changed the instruction in loca
tion 7F91to7 F, as I have a 16K system. 

When I loaded the T·BUG·created 
system tape and tried it out, I found I 
got all the benefits c laimed. However, I 
have to issue a New or Clear as my f irst 
command, or I will get an OM error 
on entering any other command as my 
first command. My quest ion is whether 
thi s is normal, or a problem with my 
RAM or program. Al though the prob· 
lem is minor and easily c ircumvented, 
it is st ill an irri tat ion . Any help you can 
give me would be appreciated. 

Last ly, I would like to see more arti · 
cles on assembly programming, espe· 
cially articles deali ng with uses of 
ROM routines. 

Bernard F. Gaffney Jr. 

524 Riley St. 


Lansing, Ml 489 10 
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NEVER UNDERSOLD. 

Thats right. If you can find a lower 


price in this magazine WE WILL BEAT IT! Period.• 


SPECIALS 


SPECIAL #1 .. . . 144.50 
~80o.t and Otlw~Book, Box 
of Verb9tim Clo&kett.89, and e Ple8t.c: Lb'1rf 
Cese. 
SPECIAL #3 ......1149 
~~ NEWOOS/80. Box of Verbetm 
Cliskew.. and • Ple8t.c: lb'er'f C
SPECIAL #4 •..... 1190 
Mao9olt 8a9IC ~. Box of VerOet.moa-.and e P1BBtc LGnry c-
SPECIAL#5 . . .. 149.95 
Microsoft Basic Decoded end Other 
Mys-. Box of Ver1>1tnl Oosk-. and 1 
PlelltlC lb'ry c-

PRINTERS 
EPSON MX-80 . . . . . . CALL 
MX-80 Graphics ROM . CALL 
NEW EPSON MX-80 TFCALL 
Okidata Microline 80 . $415 
Okidata Microhne 82 . . $625 
Okidata Microline 83 . . $899 
IDS Paper Tiger 460G$1050 
Anadex DP-9000, 1 . $1195 
Anadex DP-9500, 1 .. $1295 
Centronics 737 ...... $689 
NEC Spinwriter .... . . $CALL 
NEC w/ Sellum Option . $CALL 
Starwriter 25 cps $1440 
Starwr1ter 45 cps . . . $1770 
Malibu 165 .. . . . . . . $1 995 
MPI 88G . . ...... $495 

NEW! Double Density Special 
A Percom Doubler, Apparat's NEWDOS/80, Double Zap II [ to 
convert the NEWDOS/80 to single and double dens1t yl . a box 
of Verbatim Oatalife diskettes, and a Plastic Library Case. A 
$436 Value ... for 

S359 
' Include al.OD • h1pr.1.. anll llendlltog on 111 Ol'tle,... Vi- ..,111 M n tw Cwlll -...-. NMow ..,,.._, 
eokl Dff.,. -'le• on y te It-cur.--ly lllell,..rebl• fNm other ,.........,.....•~ price. 
All n•.,.,. ....-. ... 1111 off_...,._ ...,.1y•-· Pl- 14k1 n .oo tor Ill coo.,...... P i .... ..11 for 
Items not l•telll. We gleclfy • -• eny 11uMt10C1• on ell of eur 11erc1_., •ftw..., • nlll supply 
n..111• • Du•nltlty 1hscounu ......... School pure"- ...... •ccejttelll. pt- ............. ce ...... 
com1'9ltto•• ...lllPi"tl .,,111 h•ncllintl cllerg.. wMn errivlng • MV.,. u......_kl ~-

TRS-80 HARDWARE 
TRS-80 's .... . . ... . $CALL 
Micropolis 77 track . . . $399 
Percom Doubler . . ... $199 
Percom Separator . . . . $27 
Orchestra 80 . . . . . . . . $79 
Shugart 40 tr. ... . ...$299 
Pertee 40 tr . . . ... .. $299 
MPI 40 tr...... .... .$299 
1SK Memory Kit . . $19.95 
Cat Modem . . . . . . . $145 
0-CatModem ..... . . $155 
Lexicon Modem .... . . $125 
Verbat im 525-01 .$26 .50 
Verbat im 8" DD . . $44.00 
Isolator IS0-2 ..... .$49.95 

Send For 

Our New 


Free Catalog I 


POWERFUL SOFTWARE 
Racet's New DISCAT . . .. . .. . ... . .. 14!5 
n.. New ~ lrogl.ege dll;k Clltelog Jll'Olrll"' Wiii help yo; klle!l tnlCk of 
yor progrems " e rwet, ordorit lobrert Itcan c8tdog 141 to 1900 programs 
n eech OJ 9 ~ for e total of 170CXI progrern locetJon records 
Snapp Spooler .. . .... . . . • ... . ...190 
f\Jly llUtaTilltlC pm ~ for the modal I ~- yos compo.cers effi. 
o.-cv by lf9S1ll the corrcaur ~~ 
TRACKSESS . . .... . .... ... ... . .. 124 
The • the CCJn'1llete cllsk Z8') dty cepcible ol CClPY"Q ~ and non 
standard fo'mattrCl The clyncwnc edioog elows yw Ill c/wlge My byte " 
Myaecta'wM!lmllllr4jea&e 

SCRINPUT .. .. . .. .. . .. ' . , .. . .... 129 
Formet yor '°"*' dlepleys and ~ roou-. With lhe rreclWlll ~ 
....iro..ane. GNes yos program • "'"" prot-- lool< 

WORD PROCESSING 
SPECIALDELIVERY . . .... .. .. ...... . 1118 

The beet n ~ tat programs ltr the ~ Modela I &. 
II Speaal OelrYwy ~ 1111&'( U> use &. oa wntten n fest 
l'1'l8dre lergu8ga Speo8I OeMw-t lllows yo; l.O merge yo.r 
~ list fie With teXt files wnaen Wd:l1 the Elecuic 
~ or~ to~ pet'80llllkzed form leWn 

XTRA SPECIAL DELIVERY ........ . .... 1189 


Does ~ epeaal dl!IMJry ~ and "'"" Extra allows 
you Ill rdlde epeaal keyed ~ " yos teXt file. end 
indl.dee Melsort ~ olcws ~ on nUtii* hltil 

PROSOFT .... . .................. 179.95 


'PAOSOFT' Word~ &Oltwlre • wnl.ten for the TRS-80 
end the Centror1C:s 737 Takes fUI lllM!ntage of el the cape 
biotin 11Yeiable on the 737 n:td'cl tl'IJ8 pri:lporocnll 
spectig. Comes ccmplete With e 1 f 0 pege usens maruil 

~213-883-8594 

[j]ALPHA 
IYTI 
STORE' .-ee 

51 1 5 Douglas Fir F«lad 
Suite B 
Calabasas, Cefifomia 
91302 

http:Clo&kett.89
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their software. 
Another thing that is annoying, al

though less so, is that the basic menu for
mats and operating procedures will differ 
substantially for different programs from 
the same supplier (Radio Shack). On one 
program you type in the password and you 
see it on the screen. On another program 
you ty~e in the password and all you get is 
a series of number signs so that someone 
viewing the screen can't see the pass
word. It would be a lot easier If the pro
grams were consistent so that an opera
tor wouldn't have to follow different pro
cedures for different programs. Simi larly, 
on some programs you use the Break key 
and on other programs this would court di· 
saster. Again, if these programs were 
from different manufacturers it would be 
understandable, but coming from the 
same source they should be similar. 

Finally, when print ing out several re
ports, an option that lets you initialize the 
accounts receivable program and indicate 
which type of paper or form should be 
used would be a nice touch. If you could 
put in a 10 or 12-letter identifier next to 
each report on the menu, the operator 
would immediately know whether to use 
three-part paper, invoices, labels, etc. 

Steven Hess 
Presiden t. Saunders Photo/Graphic 

Rochester, NY 

Backup Change 

I found the article " Backup/Display" by 
Craig Lindley in the May 1980 issue very 
useful, but had some difficulty with the 
printout part, because I have the official 
Radio Shack lowercase modif ication. 

When the transfer is made from the 
video memory, I lose all the alphabetic 
characters. After some experimenting, I 
found that the alphabetic characters are 
stored on the screen in the range 00-1 F 
hex, so the trick is to add 40H to all 
characters below 20H as they are brought 
from the screen. 

The following changes to the code In 
the article should correct things: 
1. Change line 1400 to read: 

1400 LDATA LO A,(HL) 
2. Add lines 1402-1406 as follows: 

1402 CP 20H 
1404 JR NC,GT20H 
1406 ADD A,40H 
1408 GT20H LO C,A 

After this change, I had no fu rther prob
lems, and I am now busy making backup 
copies of all my programs. 

George Rogers 
St. Laurent du Var, France 
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Cursor Correction tape may then be used as a data 

tape to run the program init ially. 
If the user wishes to start entering 

In my article " Block That Cursor" 
account data without making a zero 

(April, 1981), it seems that the Tab 
balance data tape, he can load the pro

function doesn't work with the block gram and enter: RUN 220. This data 
cursor running. can then be recorded after a trial bal

Fortunately, the fix is as easy as 
ance of the new data has been run. 

swapping a couple numbers around in 
Also note that a number has been 

the data statement. The first five num· 
left off in line 1340 of the publ ished 

bers of line 50 should read as follows: 
program. The end of the line should 
read: If X = 1 GOTO 130. 

50 DATA 205,88,4,245, 197- all the rest are the same. 
R. L. Conhaim 

15506 Kiamichi Road
An updated listing to the program 

Apt. 1 
with the corrections made follows. 

Apple Valley, CA 92307 
Ron Balewski 

412 E. Ridge St. 
Nanticoke, PA 18634 Car Error 

One of your readers has found an er· 
ror in my article, "The Auto Mentor," in 

1 REM • • • ·' BLOCK CURSOR PATCH 

2 REM BY RONALD A. BALEWSKI 
 the May 1981 issue. The error is in lines 

10 FOAK =32635T032654 1220 and 1230. The correct lines are: 
20 AEADX 
30 POKEK.X 
40 NEXTK 1220 Xl = DA -(X(21) 1121 1Cl0) :'EFFECTIVE RATE 

50 DATA205.88,4.245. 197.237.75.32,64,10 FOR OLD CAA FUEL 
1230 X2 = DR - (X(22) 1121 100) :'EFFECTIVE RATE 

254.95.32,3,62, 143,2. 193,241 .201 
FOR NEW CAR FUEL 

60 POKE16414.123 
70 POKE16415,127 

The time to replace the old car in the 
Block That Cursor Correction example with these changes is 49 

months. 
Leslie E. Sparks 

1014 Evergreen Drive 
Durham, NC 27712 

Ledger Tape 

Once Again 
A number of readers have experi· 

enced t rouble making the initial run of 
my prog ram, "The General Ledger" The " 80 Input" department of your 

April issue published a comment from(page 222, May, 1981). The program is 
me with a fix for the chi square pro·designed to run with a data tape, but if 

a blank tape is used as a data tape " FD gram of the Radio Shack Advanced 

Error in 3000" will be displayed. Statistical Analysis package. Unfortu· 

To make a suitable data tape with nately, some of those pesky parenthe

zero balances in the various accounts ses in the fix were not typeset accur· 

the following procedure may be used: ately, so the correct ion won't work. 
The proper version of the fi x for the1. Enter the program. 

last statement in line 280 is: CS = CS+ 

corder and set it to record. 
2. Place a blank cassette in the re· 

(ABS(O(l,J) - E(l ,J)) - CC)t2/E(l ,J). 

3. Key in: RUN 620, and Enter. 	 Alfred L. Brophy, Ph.D. 
4. Press Enter again. The recorder 	 Director, Guidance Exchange 

will then record the various ac 421 Mackenzie Drive 
counts with zero balances. This West Chester, PA 19380 
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THEALPHAl/0 SYSTEM 

A COMPLETE FAILURE? 


h fllPC**l 3 YNB ago, Yrhen our Prn<deo1 made adeCltion Al tht ttmt we speclaillec! 
In Mlom analog and digital arcurt clesign Tnt declSiOll - IO an.mp( IO clrnlclp I ltne of 
stancWO lnlertace 11110..art IOI the -glng rnlcllJCOl11Pllt•s Al tht lime f1977} wt !lad 10 
decide wn~ of the new macl1 nes coulO become the " lndlJSIJy standarO" of the low cost 
lnlCIOS 

DH!Mte 1 lrw 1gg1M1ting OU1 """°' Otf~ Int TRS-80 ~ tollml the most 
c11ance 01 suocess and n had the ties! ptk:l/ pertormance rabO Also. wn~ some llNQNllOl1 
Inell wge sates 01ganlmton could becCmt tne 1¥gest -• netWOlk In lhe wol1o . a reassur· 
wig through! for llle many novices In this ,,... field 

n~dur lllat llle TRS ·80couid be useo 1"'•1h our !hen n~t.cal systn) to 
proOfems Ill "'¥JY fllld•-• comput•s were not yet used, mostly beQuse at thew lltgn cost. 

The IDEA was sknoie' ALPHA PRODUCT "°"Id supply !he llllSSlng lln• betwnn tht TRS· 
80 ano tht · outside -id" fmoruoout lilts " out..O• world" later}. 
DANGER I It ~-Sllatk entered 1he sane -ktl ... p<ombly _., not llM SUIVIVecl OUI 
tht expectation was ~ U11J WOUIO be 100 ousy OIYtloplng !hell NSlt •ne fdfNH pnntars 
mooem tie ) Thanks 10 our more spec..• zed p<Oducts we wootd noc be competing wllh lhem 
BAD START! we began with a la lure Our first pro0ue1wn supposed to be a sln\plt, low cost 
general purpose deo;lce II - I~ Int TRS·80 lO ICtll>I Inputs olllef lllan tht keyboard 
AWny kinds of tXlelnal - (lite " outslde "-orlO' """- belore) kke p/lolott s 
-s lhlrmostats sy,rtcnes con~ etc • codd be connected uslly In aGd•bon. there 
were two relays to con11111 (on Of olf) external loads such as motors. lamps applianees, 
healeu lie etc 1n other WOids, it woulO 1 IOW the computer to Interact "' ln1etlace wtth 
exterN a...ca We calleO ft the l~TERF'-l:ER 2 wti.1 a mistake' 11 sounoeo too much kkt 
.• IXplllSIOO •nterlact" Miiiy en1nusrasllc TRS-80 users Uled tn..klng that OIK "INTER· 
FACER 2" WiS a IOw cost EJ<panslOl1 tnte<tact (II S85 that wou 0 nave - I rut lllrgain' ) 
We w1ntld IO e111nge the contusong name 1hat mu nt repnnting the manual. chang1ng th• ao. 
Stf1Pt)lft!) the llyers dlscal'Otng Int s k screened cases Wei INTERFACER 2 ,, would 
stay 
TROUIUI We l!SO tound that the maiOf1ly of TRS 80 users-· AFRAID ot Int naroware They 
C4Ul0 be vtry COlnlOllllllt Wtlh tancy programmtng OUI UlOUght you had 10 be I computer 
speoaltSI Of tecllnlcalty inclonlO lO put Ille INTERF'-CER 2 10 worl< In lrvtn some IMAGINA· 
TIOH and I SCREWDRIVER IS a• you rutly need Anyone IO<t to WVe I SWltcn COUlCI use this 
.,..,tee 
WORSEI There WH l•SO tht tear ot plugging a " toreign oe.lce . Into Int prltlOllS computer 
ThtS "°''°" nas au 1>111 d•sappureo as lllere an now so many quality p<Oducts designed IOI the 
TRS-80 tllal plugging In I non Radlo·SNc~ deYlce has-... common 

Our ICI In Crea!tvt ~Wig flO·Mic-put.ng Old noc ye! WSI} nardly PllCI IOI !sell 

TIMEDATE80 


Neal . Compac! Design Slip< Inside E/1 

3 Years Banery Life (Y Opt>0n Shown) 


•Con>pllte sett contained true real ume dot•/caltndar. TIMEOAl E80 conun111s to keeo 
acante 11me and d.lfl y,,., tht computer IS turned oil°' experiences a-• 11111111 
•TIMEDATE IO only Mid$ to be set once and ~ s two rtplacUble 'MA batteries fnOI 
Included) k111> TIMEDATE 80 running in excess ot 3 years Costly NI Caci 111uer1es and 
cnarg1ng clrt111b are """'Nied 
• Tiie 1nst111t power IS appti«t to tile TRS·80 l lMEDATE 80 pmlOIS MO/ OATEI VR. DAY 
ot WEEK HR MIN SEC and AMf PM ..1ormatton with quartz ICtUflCy 
•TIMEDATE 10 replaces the computer 's Internal clock Extremely usetu• tor automatic 
operauon ot remote systems with no operat« in allenclance It the po- lalls and then Is 

PRINTER 

STAND 


$5995 


Real Time W 11hout 

Expansion Interlace 


We IWI a OtciSton to ma~• W.e .... Yr rong Of juSl 100 early• Our first INTERFACER 2 .... said 
10 someone ""° wanltd IO and succeeded 111. COfltroltng INS ~ - r•OOCI ..~n Ills 
TRS-80 Interesting, OU! what made us Sl!Ck ..,th Int concept .... that SOl"I of our INTER· 
FACERS began finding use 111 appltclltons with lasetnatmg PoSStbiltties. Space Is lacking to 
describe tnem out tht most exatrng was the succtsstul use ol tnt system 111 usis:ang a lllnal· 
capped young boy we were pteasao to nur ot sucn a meaningful ~ 

ThrH yurs Iller. as you CM! Sii in our aos. Tiie INTERFACER 2 IS ..... and .... The 
price went up a bit, Ind desp;te Int llltloducllon of Int more po..ertut INTERFACER 80 the 
sales nave been steady. 

Then came llll least undersloocl product' lhl ANAlOO 80 This $139 nicely oesigned 
moauJe IS an ""*II to Otg>lal ~ witn 8 1npu1 thiM«l usao wi111 your TRS·80 ~ 
provides a powerlut ' dall acqu1S1t1011 system I llas J'fgon s.mply means 1na1 you can 
monttor, mtaS<rre and record 8 1n0tpend4nl varying vottigos Very lew people reakzed •IS real 
power Suell a system WOUid n.w cost over 1111 tnouund Ootllls 1ust atew VNf1 ago 

Thi possttMlllles In sc""hlte and eng111Mfin9 erwlronrnents are endleu TlllS sys19111 
COUIO rtplact cNrt recorders OtlJ•lll 0.11 rtcOlcWS P'"91ill11llllOle calculators ' 0.11 lllllyzers 
ano many otner specilllzeo and expenlM pieces ot equ•prMnt FurtMimore, up to 8 ANALOG 
80's could bt used slmultaneously for a total ol 64 channeis ot aNlog "'Pll'' They '""Py plug 
inlO !he TRS-80 using our 'X" - ol bus IX1111deB (EXPANDA8US1 

OU< next product wu to oe a - gen«atton. lnpu1/ 0\ltpu1 an1ertace ":n more 
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EXTENDER 
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extension connects between Exp. Int. and 
your pres ent printer cable ..... ...t 27 .50 
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" The primary message is clear: 

to avoid time·consuming costly pitfalls 


when acquiring a firs t computer system.,, 


So you are thinking about 
a Small Business Computer 
Canning Publications 
Vista, Callfomla 
Softcover 100 pp. 
$12.50 

by David W. Smith 

Here is a manual designed to help the 
person who is unfamiliar with com

puters learn how to select a small com put· 
er system successfully. This is a highly or· 
ganlzed book and the reader should have 
no difficulty following and comprehend· 
ing the material. 

The book Is written for the small busi
ness owner who possesses a limited 
knowledge of computers, but who has at 
least one problem or task he/she believes 
a computer can solve or perform. This 
manual presents full coverage of the ba
sic information you need for making an in
tell igent decision on system acquisition, 
without getting caught up In inappropri· 
ate technical detail. 

The primary message is clear: to avoid 
time-consuming and costly pitfalls when 
acquiring a first computer system. This re
quires that the business person do his/her 
homework. Before seeing a single task 
performed by the newly installed comput
er, you will need to assimilate a fair 
amount of information on the subject. 
This manual contains most of the infor
mation you will need to know, and lists 
references for all the rest. 

Dispelling Myths 

In preparing you for the learning task 
ahead, the authors enumerate many of 
the benefits to be gained by computeriza
tion. This Is no pie-in-the-sky outlook, but 
rather a highly realistic analysis. Warn· 
lngs and cautions are given to help dispel 
common myths concerning computers. 
For example, the authors point out that 
anticipated savings in payroll frequent ly 
do not occur at first in the small business 
just because a computer has been put in· 
to service. Such a business usually has 
too few employees for the computer to 
replace any one of them entirely. The sav
ings in payroll is likely to occur, however, 

when business volume begins to grow, 
and the company finds it can do without 
proportional increases in staff. This is on
ly one of the many il lustrations given to 
help you develop a truer sense of the po
tential impact of the computer on your 
business. 

The authors are thorough in their cover
age of important basic information-how 
a computer works; what constitutes hard· 
ware and software; the differences among 
maxi, mini, and microcomputers and their 
manufacturers and sales procedures. A 
glossary of common computer terms is 
provided. There is also an excellent dis
cussion on how to use a computer consul
tant effectively. The book includes many 
photographs of representative systems 
with captions describing the components, 
the capabilities and prices. An appendix 
lists leading suppliers of different sized 
computers. 

All Facets of the Subject 

Ail facets of the subject appear to have 
been examined. In laying out the proce
dure to help the business person assess 
his/her computer needs, the authors even 

Programming In BASIC 
for Personal Computers 
Dnld L. Heiserman 
Prentlc•Hall, Inc. 
Englewood Cliffs, NJ 
Softcover, 333 pp. 
$7.95 

by Bryan Moran 

If you just bought a microcomputer this 
book may be a worthwhile Investment, 

but for anyone who has written a few 
BASIC programs It's not worth the price. 
There are no special techniques or innova
tive programming ideas introduced that 
are not covered In any elementary pro· 
gramming text. 

Although the programs developed in 
this text are designed to run on any 
machine using Microsoft BASIC, the 
author had the TRS-80 user in mind. 

introduce and discuss the possibility of 
avoiding an in-house system by farming 
out the tasks to a computer service in
stead. Heavily emphasized, however, Is 
the goals-oriented approach to choosing 
a system, starting first with the software. 
The authors repeatedly suggest search· 
Ing out existing combinations of hard
ware and software which are already per
forming the desired job, and in the same 
line of business. 

Finally, the text closes on the sugges· 
lion that, no matter what reason has 
prompted a business person to invest!· 
gate computerization, chances are very 
high that a successful acquisition will 
open up more avenues of use for the sys
tem. The recommendation is that future 
expenses can be reduced or eliminated by 
purchasing or leasing a somewhat larger 
system than is required for the immediate 
job at hand. 

For organization and thoroughness this 
text can not be surpassed. It will lead you 
to a clear understanding of the elements 
involved in the wise selection of a com· 
puter system without overwhelming you 
with technological jargon.• 

Flogged Unmercifully 

For the new TRS-80 owner, who has 
never programmed and needs to be led 
step by step through beginning BASIC 
statements, something is to be gained 
from studying th is book. The reader is 
taken In a very deliberate fashion from 
powering up the computer through the 
common BASIC statements. Statements 
are illustrated by examples as they are In· 
troduced. Some, however, are flogged un
mercifully. For example, In chapter four I 
counted nine illustrations of FOR .. . 
NEXT loops for t iming delays, with little 
else of value in the examples. I considered 
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this an overkill. 
I found it somewhat amusing that the 

author refused to refer to a BASIC inter
preter. No reference was made to any pro
gram that allows the user's program to ex
ecute. Interpreters were referred to as 
"brands" of BASIC or even as (BASIC) 
" schemes." 

Troubles 

There are enough typographical errors 
scattered through the book to discourage 
the novice. However, most, if not all, 
should be picked up by the alert reader. 
On at least one flow chart arrows are mis· 
labelled, but if the reader understands 
IF ... THEN statements there should be 
no real problem. 

More disturbing than typos is a sorting 
routine that works beautifully as long as 
at least one of the data is positive. The 
problem is in a segment where a search is 
made in an array for the largest element. 
Why the author chooses to set a tempor
ary variable equal to zero instead of equal 
to the first entry of the array is beyond me. 

An additional trouble spot is the 

TRS·BO Interfacing Book 2 
Jonathan A. Titus, 
Christopher A. Titus, 
and David G. Larsen 
Howard W. Sams 
lndlanapolla, IN 
Softcover, 254 pp. 
$9.95 

by George D. Dooley 

This book, written by the Blacksburg 
Group, is the second volume of a ser· 

ies on interfacing the TRS-80. The first vol· 
ume dealt with the signals available on 
the TRS·80 and software commands used 
to control 110 devices. It also dealt with the 
construction of simple 1/0 ports, address 
decoders and interfacing AID and DIA 
converters. The second volume deals with 
more advanced and sophisticated inter· 
facing techniques, such as data acquisi· 
lion, signal processing, remote control, in· 
terrupts, and using DIA converters for 
graphics. 

The first chapter is dedicated to the in· 
terface circuitry required to use the micro· 
computer to drive devices such as lamps 
and ac motors. This chapter includes a 
thorough d iscussion of open·collecter 
type integrated ci rcuits that can drive 
small loads. The rest of the chapter deals 
with controlling devices that are powered 
by the ac line. It covers the theory of the 
triac, the opt ical isolator (used to electric· 

author's inconsistency when referring to 
rows and columns in two dimensional ar· 
rays. In one instance, the first subscript 
refers to a row while in the next it refers to 
a column. 

Baited Breath 

After learning how to use data state· 
ments we are told in chapter 12 that better 
ways to input data will be presented in 
chapters 13 through 15. With baited 
breath we wait. What? There is no chapter 
15. What have we missed? This is in keep· 
ing with a reference in chapter five made 
to a nonexistent figure. 

A habit a programmer should develop 
early on is to write good, accurate, and 
meaningful documentation. The author 
seems to think that simply keeping list· 
ings of a program, as it is developed, con· 
stitutes documentation. There is no real 
emphasis on variable listings, descrip· 
tions of what variables represent, how 
program segments or subroutines work, 
either in the form of REMarks or with ac
companying written text. 

A sore point with a lot of computerists 
is the use of multiple-statement lines. The 

ally isolate the microcomputer from the 
ac line) and the solid state relay. All dis· 
cussions are clearly illustrated by ample 
use of diagrams and by design examples 
using common integrated circuits. 

Chapter 2 explains how to use the 
TRS-80 to generate and measure a signal 
that represents a physical measurement. 
To generate an external voltage a DIA con· 
verier is required. This chapter covers the 
construction and design considerations 
of interfaces using eight and ten-bit DIA 
converters. The discussion of DIA conver· 
sion continues, carrying into their applica· 
tion in computer graphics. The graphics 
are generated on an X·Y plotter, printing 
out data or forming patterns such as the 
sine wave. 

An AID converter is used to measure an 
analog voltage and use that value in a 
computer program. The interfacing re
quirements for an AJD converter are more 
complex than for a DIA converter and this 
section details the control circuitry well. 
Two data acquisition design projects are 
described. One measures the intensity of 
a light bulb as a function of its distance 
from a photocell , and the other measures 
ambient temperature from a solid s tate 
temperature sensing element. 

These data acquisition projects lead in· 
to a discussion of the more practical as
pects of the subject. Anyone who has ever 
operated a television nearTRS-80 is aware 
of the noise it generates. The noise can be 

only advantage I see is memory conserva· 
tion, which is rarely a problem for a begin· 
ning programmer. The author uses multi· 
pie-statement lines and encourages their 
use if the machine has a good editor. But 
he fails to point out difficulties with a line, 
such as: 

120 IF A = 5 THEN 40: GOTO 10 

which is taken from an example in the 
text. Under what condition is "GOTO 10" 
ever executed on the TRS-80? Never, but 
this fact is not pointed out. 

In a text designed for a novice program
mer it would seem that the concept of an 
algorithm should be introduced. The word 
is never used. This seems to be a disser· 
vice to the new programmer. What better 
time to introduce the idea? 

In summary, I cannot recommend this 
book to anyone with even a moderate 
amount of programming experience. The 
book is inadequate in its coverage and 
suffers from poor editing. The novice 
could, however, learn enough from mak· 
ing corrections to programs to justify the 
expense.• 

books 


superimposed on the signal we are trying 
to measure and induce serious errors. The 
effect of the imposed noise can be 
countered by techniques such as data 
averaging and digital filtering. Examples 
of both techniques are given. 

Serial communication and remote con
trol are the subject of chapter four. In some 
applications it's necessary to control 
events or to measure signals at a location 
removed from the computer. The problems 
that arise from using long lengths of ex· 
pensive multiconductor cable to connect 
to the data acquisition unit, and the degra
dation of analog signals (resulting from 
the extended distance), can be solved by 
using a serial data link to a remote 110 de· 
vice. This project, along with a detailed 
study of a serial data transmission, can be 
used as a basis for designing a home 
solar control system. 
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GAME BREAKTHROUGH: 
THE STICK SO 
[if' FEATURES THE FAMOUS ATARI JOYSTICK. 

~ WORKS WITH ANY LEVEL 2AND DISK SYSTEMS. 

~PLUGS DIRECTLY INTO KB. ORE/I ( EXPANSION PORT). 

1!1 INCLUDES SIMPLE, DETAILED INSTRUCTIONS TO MAKE 


JOYSTICK VERSIONS OF MOST ACTION GAMES. 
l!!' COMPATIBLE WITH ANY OTHER TRS-80 ACCESSORIES. 
!!!" FULLY ASSEMBLED AND TESTED. READYTO PLUG IN AND 

ENJOY.
l!!' FUN TOEXPERIMENT WITH IN BASIC: SIMPLYUSE INP(0). 
~ 90 DAY PART AND LABOR WARRANTY. 
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Interrupts are the subject of the final 
chapter. Since the operation of Interrupts 
can be confusing to a novice, visual aids 
illustrate the basic concepts of how a 
computer acts when it has been interrupt
ed. Luckily, the text is full of useful dia
grams. It's difficult to discuss interrupts 
while limiting the discussion to only Level 
II BASIC. The authors have developed BA
SIC language programs that POKE ma
chine language commands into memory 
and then execute the program by calling It 
from the BASIC program, to illustrate cer
tain principles of Interrupt operation. 

c1..r and Unpretentious 

Apart from the subject matter itself, 
what I enjoyed most about this book is Its 
style. The writing style, like other books in 
the Blacksburg series, is clear and unpre-

Pascaf 
David L Heiserman 
Tab Books, Inc. 
Blue Ridge Summit, PA 
Sottcover, 350 pp. 
$9.95 

by Wiiiiam L Colaher 

Pascal has recently become the num
ber one buzz word among program

mers just about everywhere. It Is called 
the hottest thing since 16K RAM, and it's 
also said to be the language of the future. 

Unfortunately, most of us haven't been 
able to determine whether any of the 
stories are true: the cost of admission has 
been far too high. First, there is the 48K 
two disk machine you need to run it, and 
then the $150-plus price of a compiler. 
Pretty steep for an experiment! 

Not long ago (1978) a couple of grad stu
dents at the University of Illinois devel
oped a Pascal compiler called Tiny Pas
cal. Then in 1979, a company called Super
soft brought out a version of that compiler 
for the world's most popular micro-the 
TRS-80. Best of all, that compiler operates 
on a 16K tape-based system, the most 
popular TRS-80 configuration. Today that 
compiler Is available from Radio Shack 
(and elsewhere) for only $19.95! 

Programmer's Gulde 

Heiserman has written the definitive 
programmer's and user's guide to Tiny 
Pascal. Three hundred and fifty pages of 
examples and exercises take you from 
loading the tape to writing sophisticated 
programs, in 16 easy chapters. 

The first two chapters of Pascal are es
sential Introductory material. How to load 

tentious. Liberal use of diagrams, sample 
programs and tables make complicated 
concepts understandable. The authors 
describe useful interfacing projects that 
are general enough to be used for a wide 
variety of applications. 

The only thing I didn't like about the 
book Is the lack of documentation for 
some of the larger programs. Programs of 
only a few lines are not difficult to figure 
out, but a few well placed comments and a 
description of variables would sure help 
reader understanding of the larger pro
grams. 

Over all, my praises of this book far out
number my criticisms. The authors have 
tackled a complex subject and have pro
duced a book that is an excellent addition 
to the library of anyone who is interested 
in using the TRS-80 as a control system.• 

the tape and use the various editing fea
tures are covered in enough detail to en
able the first time user to sit down and get 
a program running within a few minutes. 
Saving a program on tape, compiling it 
(including the use of several compiler 
options and what to do about a number of 
errors) are all explained clearly and suc
cinctly. 

None of the pedantry that seems to in
fect many books on Pascal is apparent in 
this book. No "Integration by Simpson's 
Rule" here; just practical, hobbyist stuff 
like dice rolling and drawing pictures on 
the screen. 

Chapter three introduces Pascal syntax 
diagrams. Learning to read these dia
grams is critical to learning Pascal well. 
Once they are mastered you'll find it a sim
ple matter to actually write programs in 
Pascal. After introducing the syntax dia
grams, Heiserman dives into 1/0 with the 
Write statement. Chapter four goes into 
more detail on the many things that can 
be done using Write, including graphics 
and screen control. The idea of string and 
integer constants is also introduced 
through their use in the many examples of 
Write that are given. 

Introducing Variables 

The next two chapters, five and six, in
troduce variables and what to do with 
them. Special care is taken not to confuse 
BASIC programmers with the difference 
between an equal sign (=)and the Pascal 
assignment statement (: = ). 

IF ...THEN .. . ELSE Is covered In de
tail along with the Boolean operators 
AND, OR, and NOT. As is the case 
throughout this book, examples are clear 
and easy to understand; in virtually every 

case there are complete programs you 
can enter and check out for yourself. Fi
nally, syntax diagrams for all parts of Tiny 
Pascal are presented. 

Chapters seven and eight present the 
looping features of Tiny Pascal: REPEAT
UNTIL, WHILE-DO, and FOR-DO. GOTO 
is not included in the list; the designers of 
Tiny Pascal refused to make any conces
sion leading to unstructured program
ming and design. Once more, the when 
and why of using these statements are de
veloped with clear examples that are 
meant to be typed in and run, not just 
read. 

Chapter nine presents "A Miscellaney 
of Pascal. .. " ; a collection of most of the 
features you'll need when writing pro
grams. The most Important statement dis
cussed here Is the CASE-OF which is 
similar to BASIC's ON-GOTO. CASE-OF 
gives you the ability to do various things 
based on the value of some expression. 
PLOT and INKEY, for graphics and "on
the-fly" keyboard input, are also intro
duced. 

Chapter 10 completes the introduction 
of Tiny Pascal features with procedures, 
functions and arrays. This chapter begins 
to use more sophisticated programs as 
examples. An animation of an inchworm 
is used as an example of the use of pro
cedures with a parameter. 

The next three chapters of Pascal con
sist of the practical uses of the language 
introduced in the first ten. Dice games, 
roulette, a slot machine, etc. 

Chapter 14 Is a good introduction to 
structured design and programming. 
Numerous examples show the develop
ment of several programs from idea to 
completion. A long program called Screw
ball Golf finishes off the chapter-15 
pages of development and explanation! 

Chapter 15 really puts it all together in a 
long game called Space Ranger. Detailed 
explanations are given of the techniques 
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used, including the reasons for structur· 
Ing the program as It is. This makes the 
chapter a long one, but the 25 pages have 
a lot of detail to cover, not to mention ex· 
plaining how to play the game. 

Putting Ideas Into Famlllar Light 

The final chapter of Pascal is one that I 
would have welcomed when learning the 
language: translating BASIC into Pascal. 
Each statement is covered in good detail, 
but because of the highly structured na· 
ture of Pascal and the unstructured na· 
ture of most BASIC programs, there is 

Boss 
Soft Sector Marketing Inc. 
Garden City, Ml 
$29.95 

by Bruce Douglass 

Boss, a utility program for the TRS-80, 
has several features useful in writing 

and debugging BASIC programs. They 
are: improved trace capability, single 
stepping . through BASIC programs, re
viewing variables, stacking programs, set· 
ting breakpoints and complete relocat· 
ability of the utility itself. Each of these 
capabilities will be dealt with separately. 

The first thing you should know about 
Boss is that it comes on cassette along 
with a separate lowercase driver (If you 
have the modification) and manual. The 
program may be loaded into memory, relo
cated and saved on tape or disk. It runs in 
Level II BASIC or Disk BASIC. 

Generally, when using Boss, you don't 
need to worry about it interfering with 
other machine language programs you 
may have in memory. When it loads, it will 
prompt you for the lowest address you 
wish to protect, and will relocate itself 
beneath that address. It also gives you the 
proper response to the memory size ques
tion. 

I use Boss with a full-screen text editor 
for BASIC called XBE. In my 48K disk sys· 
tern, XBE loads in from 60416 and up. 
Boss loads in underneath and informs me 
to set memory size to 57571. 

The nice thing is that I can keep both in 
memory, and both are operable. The pro
grams will run well except when I use the 
command to review my variables; some
how that seems to eat the XBE program 
above Boss. The @ key becomes the con
trol key for Boss (you must use <Shift> 0 
for the normal @, but <Shift> @ re
mains the same). By pressing @ and a 
character you may access various Boss 
functions. The manual refers to @ as 

really no easy way to make direct transla
tions. Nevertheless, the chapter is useful 
because it helps the beginner put things 
into a more familiar light. 

The appendix contains tables of cursor 
control codes, TRS-80 graphics charac· 
ters, and the Pascal syntax diagrams. For 
some reason, a list of errors has been om· 
ltted, though one is mentioned early in the 
book, a minor problem considering the 
overall excellence of the book. 

Pascal is, as I said, an excellent book, 
especially for the beginner. For less than 

<CON>, and I will use that notation here. 

Trace Function 

The first capability to be mentioned is 
the improved Trace functon. By pressing 
<CON> and 1 at the same time, you turn 
the Trace off. <CON> 2 turns the Trace on 
and <CON> sends the Trace to a printer. 

If you have ever tried to use the Level II 
Trace function, you noticed that it is hard 
to follow and destroys the display. The 
Boss Trace sets up the Trace so that It is 
only displayed In four rows in the right
hand corner. A right arrow moves to the 
row containing the executing line number. 
If the llne is multi-statement, the line 
number is displayed only once during the 
execution of that line. 

Sending Trace to the printer results in 
the line numbers being printed out along a 
horizontal line. The printer wlil continue to 
print the Trace until the program ends, the 
Trace is redirected, or turned off. 

Boss is one of the most powerful tools I 
can use. It allows me to single step 
through the routines in the program and 
review just what the variables are doing. 

To single step through BASIC, the fol· 
lowing functions are available: 
•<CON> 4 to turn single step off. 
•<CON> 5 to single step to the end of 

line. 
•<CON> 6 to single step each instruc

tion. 
• <CON> 7 to single step with 	a vari 

able time delay. 
Ali may be used in conjuntlon with 

Trace functions as well. 
<CON> 5 single steps each line it ex· 

ecutes. That Is, when it begins to execute 
the next line, it wlil execute the entire line, 
and pause at the end of that line. Pressing 
<Space> will cause the next line to be ex· 
ecuted. 

<CON> 6 will pause at each statement 
terminator (":"). Otherwise it is similar to 
<CON> 5. 

<CON> 7 will cause a time delay before 

$30 (the cost of this book plus Tiny PascaQ 
anyone with a TRS-80 can begin to learn 
the techniques of structured program
ming. However, I would like to voice one 
complaint. Many of the longer programs 
have evidently been typeset directly from 
computer printouts, although most of the 
examples are not. This can occasionally 
cause some ludicrous errors, such as 
spelling tomb "toumb''. 

If you are interested in Pascal program· 
ming get this book, the Radio Shack tape 
and get to work. It'll be the best 30 bucks 
you've spent on your computer.• 

executing the next line. The time delay 
default value is about one-fourth of a se
cond. This single step mode may also be 
used in conjunction with single stepping 
by statement (rather than by line) and 
pressing "<CON>7 <CON>6." The time 
delay may be increased or decreased with 
<CON> <Up Arrow> or <CON> <Down 
Arrow>. 

You may use as many breakpoints in 
the program as you like by inserting the 
line POKE 16667,5 wherever you need to 
break. You may include most of the Boss 
commands as POKE statements, so that 
your program will run normally until it 
reaches these commands, whereupon the 
Boss functions it calls for (for example, 
single stepping) will begin to execute. 
Thus you needn't worry about doing every
thing In Command mode. 

The next useful capability is that of re
viewing variables. <CON> N allows you to 
select the variables you wish to review, 
while <CON> O actually displays them. 
<CON> N may be invoked at any time. 
Upon the Invocation of <CON> N, you will 
be asked for maximum variable length, 
followed by the variables to be reviewed. 
The number of variables you may review Is 
inversely proportional to the maximum 

software 
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variable name length. This is explained in 
the manual. <Break> terminates the func
tion. 

Any time during program execution, 
<CON> O may be invoked and the first 
variable will be displayed. From here, you 
may return to the program execution 
(where it left off) or select another variable 
to be displayed by pressing <BREAK> or 
C, respectively. Pressing any other key 
will cause the next variable (previously 
selected) to be displayed. As previously 
mentioned, use of this Boss function eats 
the program residing above it in high 
memory despite the claims by the manual 
that the other programs are protected. 
When I attempt to jump to the latter pro
gram with a SYSTEM? and /60416, I get a 
reboot. I have taken to doing my text 
editing before using the <CON> N com
mand. 

In my opinion, the reviewing capability, 
together with Trace and Single Step make 
up the important functions of the pro
gram. You may stack BASIC programs up 
In memory and PUSH and POP them 
around as you like. You are, of course, 
limited by available RAM. In a disk system 
this is of little consequence. When you 
download a BASIC program from memory, 

DIscat 
Model I 32K/48K 
Myatt & Smith 
Tustin, CA 
$50 

by Robert C. Daigh 

When a little voice in your diskette 
storage box whispers " One of these 

days we've really got to get organized!", 
don't get upset-help is on the way. 

If you are like most of us, you know 
you 've saved a wonderful little program in 
there somewhere. And you need it right 
now . .. If only you could find it. 

Bill Myatt of Myatt and Smith solved his 
frustrations, and ours too, with a machine 
language program named Discat. The 
Disk Catalog Index Program is for the 
TRS-80 Model I, with a Model Ill vers ion 
soon to be released. The program is being 
marketed through Racet Computes. 

Discat will load an index file of your pro

0 
0 

Command 	 Function 

<CON> t 	 Trace off 
<CON> 2 	 Trace on (video) 
<CON> 3 	 Trace on (printer) 
<CON> 4 	 Single Step (SS) o ff 
<CON>S 	 SS to end of line 
<CON> 6 	 SS instruct ion 
<CON> 7 	 SS with time delay 
<CON> up 	 slow execution (time delay) 
<CON> down 	 speed execution (t ime delay) 
<CON> N 	 selec t variables for review 
<CON> O 	 review variables 
<CON>· 	 Save BASIC program In high memory 

(push) 
< CON> : 	 Recall last saved BASIC program from 

high memory 
<CON> 8 	 Append last saved program to current 

program 
<CON> 0 (#) 	 Recall next-to- last saved program 

Fig. 1. 

it will destroy the current one in memory, 
so you also may switch the curren tone 
with the one in high memory. Memory size 
is adjusted automatically, so that the pro
grams won 't get eaten by BASIC variables 
and stack useage. 

You do have the capability of append
ing programs, either the current program 

grams in about twenty seconds, and then 
tell you where to find any one of some 
17,000 different programs by displaying 
the disk number and indicating which side 
the program is on. (For a 32K system, 
reduce that number to around 7,200 pro
grams.) The complete program listing for 
either side of any disk in your index can be 
displayed in answer to a Disk Number 
query. 

The program automatically keeps track 
of the free space available and, on com
mand, will display a listing of free grans 
on each disk in the index. You no longer 
need to search for free space to dump a 
program in memory. 

For those of us who really mean it when 
we say organized, Discat permits not one, 
but nine different index files, each of 
which can hold 800 program locations. 
Now you can have separate index f iles for 
business, games, uti lities, data base, and 
so on. 

The program requires an expansion in
terface, a minimum of 32K of memory and 
at least one disk drive. Up to four drives 
are supported. For best utilization of the 
program capabilities, a parallel printer 
should be part of the system. 

Getting Started 

Detailed instructions describe each 
step involved in transferring Discat from 

with the last saved program or the current 
program with the next-to-last saved pro- ' 
gram. Line sequence must be correct for 
the appending to work properly. That is, 
the saved program line numbers should 
all be higher than the current program line 
numbers. Again, with a disk system and 
the abil ity to merge programs th is is not 
part icu larly useful, but for Level II users It 
is a very handy ability to have. Thus their 
favorite routines (such as matrix inver
sion, or line printer routines) may be 
stored on tape with high line numbers and 
appended to the current program. If you 
append several routines, make sure you 
do them in the right line number se
quence! 

DOS users should be aware that re
boots are an inconvenience here, as 
BASIC • wi ll not recover the utility. 

For the sake of completeness. See Fig. 
1 for a list of the commands available in 
Boss. 

In conclusion, this ut ility is a powerful 
debugging tool. Of importance to Level II 
users is the abil ity to append programs, 
even though a Merge would be more use
ful. This program Is very useful for anyone 
who would like to spend some time away 
from program debugging.• 

its distribution diskette to merge with 
your DOS system diskette underTRSDOS, 
NEWDOS + , NEWDOS80 or VTOS. The 
machine language program is called from 
DOS in the usual manner. During the short 
ini t ializat ion period the program wi ll 
search all act ive disk drives, loading the 
names of up to nine index f iles. 

Each segment of the program is menu
driven. The main menu has the following 
options: 

• Display catalog of indexes 
• Program I disk search menu 
• Display f ree disk space 
• Create (or update) index 
•Display the current index 
• Print the current index 
• Sort the current index 
•Editing menu 
• Special ut i Illies 
• Save the current index to disk 

Setting up your own catalog of indexes 
is very simple; the program does all the 
ted ious work for you . Two optional 
systems are discussed. If, for example, 
you choose to arrange all your utility pro
grams onto one group of diskettes, the 
documentation suggests that you assign a 
diskette number in the 500-599 series for 
utility. Then you have only to insert each 
disk into the drive you have selected as 
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Orange micro "THE COMPUTER PRINTER 
SPECIALISTS" 

UP TO 25 °0 DISCOUNTS ! - SAME DAY SHIPMEN T! 

RADIO SHACK )
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With Graphics and 
Word Processing Print Quality 

CENTRONICS 739-1 (Parallel). (List $995) SC1ll 
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ANADEX 

Dot Graphics, Wide CarriagP. 
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ders • Dot resolution graph ics • 81· 
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control • X·ONIX·OFF • Up to 6 pan 
copy 
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Dot Graphics, Low Price 
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Ca/I our prin ter specialists for free consultation. 
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NEC SPINWRITER 
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parallel interface board & cable s 110 
MICROTAONICS Atari parallel interface s 69 
TAS-80 CABLES to keyboard or Exp interface S C1ll 

NOVATION D·CAT direc t connec t modem S Call 

RETAIL PRINTER STORES; ~ 
3150 E. La Palma."· Anaheim, CA. 

13604 Ventura Bl., Sherman Oaks, CA. .,,. 2M 
Sl0<e Hours; M·F 10-e Sat 1~ 

r:::::========~ 
Phone 0<ders WELCOME; same 

day shipment. Free use of VISA & 
 Oronge ?J
MASTERCARD. Personal checks 

require 2 weeks to clear. Manu· 
 ffilCrO, Inc.facturef a warranly Included on all 

equipment Prices sub1eet 10 
 3150 E. La Palma. Sui te I 
revision. Anaheim. CA 92806 
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update drive. Respond to the query with 
the diskette number and F (front) or B 
(back) side and the diskette data is read 
automatically. The screen now displays 
disk number, side, free grans, and the list
ing of each program with name, exten
sions and size in grans. At this point you 
may choose (YIN) to add this entire disk· 
ette directory to the current index. 

The authors have thoughtful ly provided 
a much simpler system for you program
mers who are a little lazy. You do not have 
to reorganize your entire disk inventory 
just to fit the program. (Who really has 
time ·-to cul l all his utility programs onto 
separate disks?) As each disk directory is 
read and displayed, you may selectively 
add to the current index any program on 
the display. You are asked: 

-> ADD DIACHECK/CMD TO CURRENT INDEX (YIN)? 

Your response is displayed on the 
screen and the next program on that 
diskette scrolls by in sequence. Now you 
can select all your utility programs from 
wherever they may appear on your disk· 
ettes and organize them into a separate 
index. 

Once the diskette identification is 
assigned, it is written to the diskette and 
need not be entered again. rt can, how
ever, be changed under the ed iting sub
menu. When you later prepare an index, 
let 's say for games, you will have to insert 
each disk again and select all the game 
programs as they appear for inclusion in
to the games index. 

The user is warned that non-standard 
DOS diskettes such as Pascal, Forth, and 
CP/M must not be inserted into the update 
drive. The writing of diskette Identi fi cation 
might cause irreparable damage to non
standard systems. Fear not that these 
disks must lie unwanted and unclassified 
in your collection. Discat allows manual 
entry of the diskette number and al l its 
programs into whichever index you may 
choose. 

This is all easier to do than it is to ex· 
plain. On my first trial run I assembled a 
composite index of 529 programs from 
both sides of 32 diskettes. The t ime went 
by quickly and I enjoyed seeing all those 
program names I had forgotten I owned. 

Using the Indexes 

Nine separate indexes can be assem
bled and saved by the program. Now let's 
find out how to use an index. 

From the main menu, one calls the sort 
sub-menu, then chooses to sort the cur
rent index either by program name or by 
disk number. 

A short buzz sound from the expansion 
interface notified me that my 529 pro

grams were now sorted; it took less than 
14 seconds, after which I was returned to 
the main menu. Display of the current in
dex can be either in streak or page mode. 
Streak provides a scrolling display that 
can be stopped and restarted by touching 
any key. The X key aborts the scroll and 
returns to the main menu. One may select 
to display only those programs with like 
extensions, for example /PCL or /CMD. 

A hardcopy printout of the current file In 
memory can be set for either sing le col· 
umn or double column format. The user is 
asked to set the number of lines per page; 
each page is numbered and identified by 
index name. The listing includes program 
name and number, diskette number and 
side, and the size of the program in grans. 
Each page lists 110 programs under the 
double column format . 

Probably the most useful routine in 
Discat is the search program. The sub
menu lists: 

1-Display Disk Directory 
2-Program Search 
Choice? 

1f < 1> is selected, the user is asked for 
diskette number and side, whereupon the 
chosen directory is displayed. Upon key
ing the <2> selection from menu, you are 
asked to enter program name and exten
sion. Searching by program name does 
not require that the ent ire name be 
entered. Suppose you wanted to locate 
the program named Termites/BAS. You 
could shorten the program name to Ter
mites without the extension and the 
screen would respond with: 

Termites/BAS 

Sliver-It 
Fuller Software 
Grand Prarle, TX 
$5 

by Paul R. Prescott 

As with most TRS-80 users I was slowly 
being driven crazy by the unreliable 

contacts between the keyboard and the 
expansion interface. Although the well
known trick of cleaning the ci rcuit board 
connections with an eraser worked, my 
'80 had reached the point where this was 
necessary before each session! Then a 
small Fuller Software ad caught my eye. 
They promised that a $5 investment in 
Silver-It would put an end to spontaneous 
reboots. Their response was quick, and 
the kit was received within one week. 

Termites/CIM 

Termites/GMO 


provided, of course, that your index con· 
tained all three items. 

The search could be broadened by ask· 
ing for Term, In wh ich case the screen will 
respond with all programs beginning with 
the key letters TEAM····. The search key 
could be just T, which would display every 
program beginning with the letter T and 
your Termites/BAS would be there in prop
er alphabetical order. 

A full editing menu allows deletion of a 
specific program or an entire diskfull of 
program names. 

All sub-menus return the user to the 
main menu where the name o f the current 
index is always displayed along with the 
total number of disks and of programs in 
that index. 

The current index in memory may be 
saved to disk at any time. The program al
lows the index to be saved under the cur
rent name or under a different name keyed 
in by the user. 

The program satisfies just about every 
need I could envision for a disk file organi 
zer. It is easy to use, fast, adequately 
documented and capable of handling far 
more information than most TRS-80 users 
will probably need. 

When I discovered how many diskettes 
I could recover just by eliminating duplica
tion and recapturing unused space, the 
savings in diskettes nearly equalled the 
price of the program. 

Best of all, though, I know what pro
gram material I have and where to find it in 
a hurry. 

At last, I'm organized. • 

Not For the Beginner 

Imagine my surprise when I opened the 
package and found no instructions for 
use. A disclaimer was enclosed that 
warned the purchaser that silver soldering 
is not for the beginner and that computer 
circuits are delicate. To their credit, Fuller 
offers a full refund to anyone who does 
not feel up to the challenge, but I feel this 
warning should be included in the adver
tisement. 

The kit consists of a small piece of 
solder wick and several inches of silver 
solder. Being the brave sort, with a lot of 
soldering experience, I pressed on. For 
those of you who might wish to give it a 
try, here's my approach. 

First, you need a 25-watt soldering iron, 
absolute alcohol, and l iquid rosin flux. Ab· 
solute alcohol is available at liquor stores 
under the name " Everclear," and is used 
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to clean the contacts. Don't try to substi
tute with rubbing alcohol. The rosin flux is 
needed as the solder rod is flux free. Be 
certain not to use the acid flux that is gen
erally used for solderlng. 

Place the keyboard face down on a 
clean cloth to avoid marring the keys. 
Remove the six screws from the bottom, 
keeping track of which screws belong in 
which holes, and place the base off to the 
side. Very gently lift the main circuit 
board; you will see spacers separating it 
from the keyboard circuit. Remove the 
spacers without flexing the cable connec
ting the two boards, then lift both boards 
out as a unit. Use the alcohol to clean both 
sides of the circuit board contacts and 
allow them to dry. 

Radio Shack saved a few pennies by 
coat ing the contacts with regular solder 
instead of silver or gold; th is solder must 
be removed. Heat each contact with the 
soldering iron while using the solder wick 
to remove the old solder. Be careful not to 
cause a solder bridge between contacts. 

Speek-2·M•2 
Percom Date Co., Inc. 
Gerland, Texas 
$89.95 

by Edward Louis 

This is a review of the Percom Speak
2-Me-2 Interface hardware, and the ac

companying manual and software, used 
in conjunction with a modif ied Texas In
strument Speak&Spell and a TRS-80 
Model I computer. Although I used a disk 
system with TRSDOS 2.3., the Radio 
Shack Expansion Interface unit and a 
General Electric Termlnet 300 printer, 
these additional peripherals are not nec
essary to make good use of the hardware. 

A few years ago I was associated with a 
Navy project that made use of a Votrax 
speech synthesizer. Every time I walked 
Into the lab and heard the droning voice 
giving voltage and power readings In what 
seemed to be a slightly Swedish accent, I 
had to pause for a moment to realize that 
this was a computer " talking" and not 
some poor lab assistant chained to a set 
of meters. Needless to say, I was intrigued 
by the prospect of having this kind of elec
tronic wizardry to experiment with. 

Then an advertisement for a Percom ln
terface device to work with the Tl 
Speak&Spell caught my eye. It was called 
Speak-2-Me-2 and It sounded like the an
swer. 

took the plunge and bought the 
Speak&Spell and ordered the Speak-2
Me-2 unit from Percom. 

Next, clean the contacts again and im
mediately coat the surface with the rosin 
flu x. 

Applying the silver solder Is relatively 
simple. Start at the outer edge and heat 
the contacts with the Iron. Touch the 
silver solder to the edge, at the same time 
start to move the Iron and the solder 
towards the center of the board. Keep the 
solder just behind the Iron In continuous 
contact with the board. When the inner 
edge Is reached llft both off together. You 
should achieve an even, shiny coating 
without much trouble. After all the con
tacts on both sides have been soldered 
use the alcohol to remove any residual 
flux. 

After checking your work for solder 
bridges or large lumps In the solder track, 
gent ly place the circu it boards back in the 
keyboard top. Very carefully relnstall the 
plastic separators on the posts and 
reassemble the base. 

The interface procedure Is exactly the 

The Percom advertisement said that 
the device, when used In conjuction with a 
modified Speak&Spell, could be the voice 
of a computer through the use of a few 
BASIC program lines. It stated that some 
modificat ion of the Speak&Spell was nec
essary and that an external power source 
was needed. It also mentioned that either 
an expansion Interface or printer cable 
adaptor were required, and that an ad
vanced speech driver and games disk was 
available. 

When my package came, I examined 
the contents and found a small printed cir
cuit board and a twenty-two page manual. 

Glancing through the material I noticed 
a standard warranty, a release form if I 
were to choose to send the interface and 
the Speak&Spell back to Percom for modi
fication (along with $25), and a number of 
warnings. There was also a separate enve
lope containing a ribbon cable wth con
nectors at both ends. 

As well as this overall package was pre
sented, there were two Items that con
fused me from the start: First, I could not 
tell from the advertisement, the documen
tation or any marking on the hardware 
which cable assembly I had. In any case, it 
eventually worked with my expansion in
terface. Second, one of the separate 
sheets of warnings and cautions stated 
that under no circumstances would Per
com undertake Installation of the Speak
2-Me-2 Interface in a previously tampered
with Speak&Spell. Within the manual, 
however, I found a statement that sug
gested that after one had tried everything 

same. I sliver soldered all the edge con
nectors on the Interface board in hopes of 
avoiding any future problems. The entire 
procedure took about two hours. 

Practice First 

Since reconnecting the computer six 
months ago, I have found no immediate 
problems. Everything st ill functions 
perfectly, no spontaneous reboots and no 
more eraser cleaning sessions! 

This method, however, Is not a cure to 
be applied by anyone not familiar with 
good soldering techniques or aware of the 
delicacy of computer circuits. Wlth..the 
keyboard wide open a stray static dis
charge could easily zap a chip. If you have 
soldered before but not along edge con
nectors, I suggest that you pick up a blank 
board with connectors at Radio Shack 
and practice first. There Is more than 
enough silver solder to do this provided 
you don't go overboard. If you have the ex
perience, join the fun! My TRS-80 now 
works as reliably as a new unit ! • 

and been unable to get the combination of 
devices to work, they could be sent back 
to Percom with an Initial repair fee of $15 
and Percom would attempt to correct the 
difficulty. In fac t, the statement went on 
to say that they had never found a unit 
that couldn't be repaired satisfactorily. 

Initially I was disappointed because 
there seemed to be a very small amount of 
hardware for $69. I eventually realized that 
more than half of what I paid for was the 
knowledge and facility to get to the heart 
of the Speak&Spell and make it work with 
my system. 

The manual stated that if the modifica
tion was beyond the buyer's capability or 
if the hardware in the Speak&Spell was in 
any way different than that depicted in the 
manual, the whole package, inc udlng the 
Speak&Spell, could be returned o Percom 
along with $25 for them to do the modifi
cation. The other alternative was to send 
Percom's package back and get a full re
fund. 

Documentation 

In the main body of the manual, several 
detailed diagrams were found which 
showed a number of different views of the 
circuit board Inside the Speak&Spell. The 
warning was repeated In the text stating 
that unless the circuit board of the 
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Speak&Spell being modified looked ex
actly like the diagrams, the modification 
should not be made. 

An additional page in the manual de
scribed a new keying technique for the 
two connectors which connect the Speak
2-Me-2 interface to the Speak&Spell and 
to the computer. My unit did not employ 
the' mlssing pin key ing as described, but 
used red paint on the connector and on 
the board to indicate connector polarity. 
This worked well, along with the explicit 
diagrams showing proper ribbon cable 
dress. 

I h" ve to conclude that the manual Is 
quitE! thorough. The mechanical and elec

trical detail was precise and understand· 

abJEt, there are some BASIC programs to 

run on the new system, and an additional 


· section contains not only a machine lan

guage program and a verbal flow diagram, 

but also some explanation of how this de

vice could be interfaced with other com

puters, (although none were specifically 

Identified). 

The software in the manual was limited 
to a driver program in the form of a BASIC 
data POKE, a short program producing a 
single sentence (rather humorous but I'll 
let Percom surprise you) and a simple 
game program with part of the interaction 
coming through the Speak&Spell. 

These programs were easy to type in 
and use, as soon as I realized I was under 
TRSDOS BASIC and had to use DEFUSR 
instead of POKEing the starting address 
of the machine language portion into the 
location&1 The only other problem I had 
with Perc;Om's software was the format 
used. For some reason, the programmer 
decided to use multiple statement lines 
and to plllce the : separating them at the 
beginning ~f each new line. For example: 

10X= 1TO100 
: A= PEEK()() 
: PRINT A,X 
20 NEXT X 

In my op.Inion, this is a difficult form to 
edit and doesn't add to clarity. 

Modifying $peak & Spell 

First, -there was the mechanical prob
lem of opening up the Speak&Spell box 
and getting access to the circuit board on 
both sides. 

Next, the trick was to locate a pattern 
on the printed circuit board identical with 
that in the diagram. I found this more diffi
cult, but I finally thought I had come close 
enough to do the deed. The modification 
required either cutting or unsolderlng the 
integrated circuit leads or cutting the runs 
from those leads to the rest of the board. 

The manual suggested that cutting the 
runs would result in less risk to the chip in 
question. Fortunately, I followed their 
suggestion, as it turned out I made the 
wrong cuts on this first try. 

After making these changes, it was a 
simple matter to solder the two jumper 
wires and the six ribbon cable connec
tions as specified. Somehow, when I fin
ished things didn't look exactly right, but I 
proceeded to insert the Speak-2-Me-2 in 
the battery compartment and connect the 
external power supply. Before connecting 
the finished product to the computer, I 
turned on the power and found that most 
of the Speak&Spell still worked normally, 
although a few of the letters would not re
spond audibly when pressed. 

I proceeded to tie in the computer and 
then typed In the various programs de
scribed above and ended up spending an 
entire evening debugging programs and 
trying to figure out why there was no com
puter control. 

The next evening, after having thought 
a bit about the problem, I decided I had 
been and should take the unit apart again 
to see if I could figure out where I went 
wrong. 

Somewhere during this activity, I hap
pened to turn to the end of the manual and 
found an addendum with a circuit diagram 
which exactly matched my unit. 

I had to restore the original condition of 
the circuit board and start over. The differ
ence was essentially a 180 degree reversal 

The MlcroConnectlon 
The MlcroPerlpheral Corporation 
Redmond, WA 
$249 

by Eric Keener 

Dial-up systems for the computer hob
byist are relatively new. Such a sys

tem used to require an expansion inter
face, the optional RS-232 board, and then, 
an expensive acoustically coupled mo
dem. This adds up to at least $650 just to 
get on-line. 

The MicroPerlpheral Corporation (for
merly the Peripheral People) now has the 
MicroConnection. As a matter of fact , 
they have a whole line of MicroConnec
tions, but, I will only deal with the version 
for the Model I TRS-80. This modem is 
FCC accepted, directly connects to the 
phone line, and does not require an expan
sion interface or any sort of RS-232 inter
face. For that matter, it has its own RS-232 
port for driving a serial printer. Also, its 
RS-232 port provides it with the ability to 

of the chip on the board. Within a few min
utes I was ready to try the unit ag~trr.• 

I turned the power on before tying Into 
the computer. This time nothing at all hap" 
paned. This could be disaster ... or maybe 
the computer had to be in the circuit to 
turn the unit on. 

After connecting to the parallel printer 
connection on the expansion interface 
unit and going over all of my programs, I 
still could get nothing from the unit. 

At this point, I decided to break down 
and haul my old Tektronix 514 oscillo
scope up from the depths of the cellar and 
see where things were going awry. I did 
this, but in the process I had removed and 
replaced the connector to the expansion 
interface unit and- you guessed it-the 
Speak&Spell started to talk although it 
was mostly R202 type noise with only a 
couple recognizable words. 

I had been using a home-brew 10-volt 
supply to run the unit after finding that a 
standard nine-volt battery did not have 
sufficient current capacity. The manual 
suggested using the Radio Shack PN 
274-251 power adapter. I purchased one 
and found it to work very well, with more 
than enough current capacity. 

At this point I had added a useful new 
peripheral to my system and I was ready 
to experiment. Percom offers a separate 
software package to give an expanded vo
cabulary of partial words, etc. For myself, 
I much prefer the challenge of experiment
ing on my own.• 

operate as a stand-alone modem. That is, 
you can disconnect the MicroConnection 
from your TRS-80 and connect a standard 
RS-232 compatible serial terminal (set for 
300 baud) to the serial port on the modem. 
This allows you to connect your terminal 
to the phone lines without your TRS-80. 

The MicroConnection operates at 300 
baud, but can be converted to run at 11O 
baud through a simple hardware modifi 
cation that is described in the operator's 
manual. The word protocol is under soft 
ware control, thus, you set the MicroCon
nection to operate with even, odd, or no 
parity, a 5, 6, 7, or 8-bit word, and 1, 1.5, 
or 2-stop bits. The magic behind this con
trol is an 8251 USART that is used In the 
MicroConnection. The MlcroConnectlon 
also provides an input and output to be 
used with your amateur radio equipment 
for ASCII Bell 103 standard teletype. So 
far, though, I have not tried this feature as 
I haven't been able to find any activity us
ing the Bell 103 standard (200 cps shift). 

The MicroConnection comes with a 
dumb terminal program, on cassette, 

32 • 80 Microcomputing, July 1981 



YOUR WAIT IS OVER! 


= ~=@ 

M1cr0Compatlble

~ P. 0 . BOX 7624 • ATLANTA, GA. 30357 • PHONE (404) 874-8366 


8Q Microcomputing, July 1981 • 33 




80 MICROCOMPUTING 

ANNOUNCES... 


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

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

"Frankly, after hundreds of hours of "Though the authors of these programs 

frustration, I seldom even try to keyboard a will sha re the royalties from the sale of the 

published program. Even if the magazine cassettes, this will not preclude the better 

manages to get the program typeset correctly programs from being issued separately by In

(which seems rare), I inevitably screw it up stant Software (with royalties) with full 

w hen I keyboard it. Who needs the aggrava documentation and associated hoopla. The 

tion? documentation for the Load 80 programs 


will be entirely in 80 Microcomputing. "This is why I've started a new series of 

cassettes called Load 80. Each cassette will "I originally was holding out for "Trash 

have program dumps of the listings in an Dump" as a name for the c.assettes, but cooler 

issue of 80 Microoomputing. These listings he11ds prevailed. If there turns out to be 

are direct from the authors and tested by the enough interest in Load 80, we'll set up a 

80 staff . All but the very short program monthly subscription arrangement." 

listings will be on these Load 80 cassettes. 

Thus you will be able to save hours of input


Wayne Green, Publisher 
ting programs and even more of debugging 

your keyboarding errors. 


The load-80 casselle Is simply lhe program listings Iha! appear in !he ar1 1clea in 80 Microcomputing. 11 was crealed 10 save 
you !he Ume involved in 1yplng In l he llsUngs yourself. Successful loading of !he program s depends on reading !he documen· 
1a11on In the an lc les. If you have your current magazine at hand when you IOad the cassette. you should have no dlftlcully. If 
you s1ill have problems. please return the tape for a replacement. 

,----- - -------- - ------ 
1 D Yes ... send my LOAD 80 Cassette for only S9.9S 

Send in the attached card and you I D Check Enclosed Bill my 0 AE 0 MC 0 VISA 

will receive the cassette fo r the major 
 I NAME _ _ _________________ ___ _ 
programs in this issue 

If the card is gone, photocopy the : ADDRESS 

coupon. I CITY _________ STATE. ____ ZIP _ _ _______ 

I CARD# --------------~EXPIREDATE.____ 
PkaK note there ts no • arrancy U CM"tttoed or tmphed that""' prOlf a.m 
i. aoina 10 do UIJ'llina octwr thu u •c you t tPtnl.. I SIGNATURE ________ _ INTERBANK # _________ 

I Pleole allow "-6 - lor dellv.y 
80 MICfocomputtng Pine SlrMI 1'9t911Xlfougl\ NH 03458I 8007 

A!!n,OebfoL~ 

L-----------------------~ 
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called 580. This program provides rede
fined keys to transmit the following sym
bols: 

Up.arrow 1- Escape 
Up.arrow 2-lett brace 
Up-arrow 3-Rlght brace 
Up-arrow 4-Vertlcal broken 
Up-arrow 5- Wave 
Up-arrow 6-Back slash 
Up-arrow 7- Back apostrophe 
Up-arrow 8-Left bracket 
Up-arrow 9- Rlght bracket 
Up-arrow 0- Null 

By the way, the up-arrow is your control 
key so you can transmit any other control 
code. The manual provides the addresses 
to change, If you wish, to redefine the 
above special characters. Due to the 
uniqueness of the TRS-80 character gen
erator, characters six, eight and nine will 

MM +(Memory Expansion) 
Exatron 
Sunnyvale, CA 
$399 

by Harley Dyk 

Owners of the 16K Level II TRS-80 
Model 1 generally feel that they own 

a cost-effective computer. If you do a lot 
of programming you rapidly learn what 
the OM error means (programs always 
seem to grow and fill or exceed available 
memory). Most of you are not content with 
a cassette-based system and often turn to 
disks: Stringy Floppy, Beta-80, TC-8, etc. 
In either case, more memory and/or a f lop
py controller Is often needed. 

The MM+ (memory + Interface) 
recently released by Exatron is a quality 
alternatlve to the Radio Shack expansion 
box and could cost you less depending on 
your situation. 

Standard Features 

The unit Is designed to fit under the 
TRS-80 monitor and comes fully assem
bled. Standard features are: 32K of 
memory, built-in power supply, serial 
printer port (RS232-C), real time clock, 
light pen port, parallel printer port (Radio 
Shack/Centronics compatible), and a gen
eral parallel port (IBM Model 50 compat
ible). A f loppy interface was not included 
as a standard feature since the unit was 
designed for TRS-80 owners who need 
more memory but do not own a floppy 
disk. 

A floppy controller and an additional 
32K will be the first options available on a 
second circuit board (which will flt in the 

show up on your screen as different sym· 
bols. If you have the new character gener
ator IC in your keyboard, characters five 
through nine will show up different on the 
screen. 

S80 also provides for printing the screen 
on a parallel printer. The command mode 
is accessed using a shift up-arrow. Shift 
up-arrow P turns on the printer and shift 
up-arrow S turns It off. Also, shift up-arrow 
E returns you to Memory Size? and shift 
up-arrow I returns you to the inltlalization 
routine for setting half or full duplex. 

I did have one problem which I attribute 
to my ignorance of word protocol. Regard
ing the changing of parity and word length, 
I tried changing the MlcroConnection to 
transmit with even parity. Also, I attempted 
to transmit an eight-bit word. To those of 

present chassis). The present power sup
ply runs at or under 50 percent capacity 
and will handle the additional load. 

Stringy Floppy owners are being polled 
by Exatron as to their preference regard
ing options for the second board. Exatron 
hopes to offer the options in the order of 
preference Indicated by the needs of its 
customers. 

Options Under Consideration 

Some of the options under considera
tion are: RS232-C serial 1/0, hard disk con
troller, color graphics, communications 

Size 
State 
Memory 
Floppy Interface 
Real Time Clock 

Serlal l/O 

Parallel Printer Port 
light Pen Port 
Bus Extender 
On·board power 
supply 
Warranty 
Dealers 

Toll free number 
Contact 

Misc. 

17" x 7" x 3" 
Assembled only 
32 K only 
No (but an option soon) 
Yes (can use with Level Ill 
Basic) 
Printer output only (300 & 600 
baud) 
Yes 
Yes 
Yes 

Yes 
1 year/30 day money back 
None, mall-order or order 
through program chairman 
(selected Stringy Floppy 
owners) 
Yes- 800-538-8559 
Exatron 
181 Commercial St. 
Sunnyvale, CA 94086 
Guaranteed to run at 3.55 MHz, 
has memory bank select circuit 
so can add another 32 K, has 
on board memory-mapped ad
dress decoding 

Fig. 1. Major Features of the MM+ 

you who don't know, the total of the parity 
bit plus the word bits can only equal eight. 
I tried transmitting nine. Needless to say, 
It didn't work. Once I discovered my error, 
changing the protocol was easy. POKElng 
a 122 Into 17229 produces even parity 
seven word bits, and one stop bit. A 90 pro
duces odd parity, seven word bits, and ·l 

one step bit. So far, though, I have not 
found a need for odd parity. 

The MicroConnection provides an easy 
and efficient method of checking into the 
various bulletin boards (Forum-80, ABBS, 
etc.) as well as CompuServe and The 
Source. Also, the MicroPeripheral Corpo· 
ration has a whole line of smart terminal 
programs as well as the other MlcroCon· 
nections. It is well worth the Investment to 
get into this exciting and interesting facet 
of the computer hobby.• 

modem, IBM Model 50 bidirectional inter· 
face (use typewriter keyboard), port FF 
audio output c ircuit (for sound effects), 
IEEE-488 bus interface, A/D and DIA inter
face, multi-port parallel 1/0, and a TRIAC/ 
SSR/OPTO-lsolator control interface. 

Unique Features 

The light pen port is a unique feature of 
the MM+ . Most light pens can be used 
with a cassette recorder serving as an 
amplifier, however the port on the MM+ is 
more convenient and leaves th&recorder 
free. The port was designed for the Photo
point light pen by MicroMatrix but 'ehould 
work with any light pen that is designed to 
connect to a cassette recorder. 

Exatron offers a speed-up kit for the 
TRS-80 that allows you to run the com· 
puter with a 50 percent or 100 percent in
crease in speed. The MM+ Is guaranteed 
to handle the 100 percent Increase if your 
CPU board and memory will run at the 3.55 
MHz frequency. ' 

If you have no Immediate need for a 
floppy interface and need more memory, 
th is unit deserves your consideration. I 
have used my unit for several months with 
no problem, and have subjected It to over
night memory tests to confirm its quality. 
It works well with disk alternatives such 
as the Beta-80 and the Stringy Floppy. It 
should satisfy your memory requirements 
for the time and give you many additional, 
useful features.• 
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tween TRSDOS and 3741 single-density 
IBM-format diskettes. Conversion be
tween EBCDIC and ASCII character sets 
Is also done. So now, for $249, the Model II 
can become conversant with IBM at the 
diskette level. Catalog number is ~714. 

Around August 1, we should also be 
shipping two new BISync Communica
tions packages for the Model II. One Is a 
3270 package, which allows communica

tlon with IBM Systems 360/370 and 
30-Series CPU's, or any non-IBM devices 
equipped with BSC 3270. Catalog number 
Is ~715, and the price Is $995. The other 
BISync package (3780) allows the Model II 
to function as a remote job entry terminal. 
You can select the use of IBM 277012780/ 
3780/3741 protocols and communicate 
with IBM System 360/370, 30-Serles, IBM 
2780/3780 terminals, DEC PDP-11, VAX-11 
or other devices equipped with binary syn
chronous communications capabilities. 

The annual New York State Society of 
CPAs accounting show and conference 

was recently held in New York City. This 
show included a series of informative semi· 
nars and an exhibition of accounting-re
lated equipment and supplies provided by 
local and national vendors. 

Our firm provided a speaker for one of the 
scheduled seminars. The seminar, "Word 
Processing for the First-Time User", was 
completely filled. Obviously we had picked 
a topic of great Interest. 

This Impression was amply confirmed as 
I toured the exhibition hall. It seemed that 
every other exhibit dealt with a computer 
related product or computer system. Ap· 
parently, the skepticism of the past is 
quickly xleldlng to enthusiasm as practi· 
t ioners rush to embrace automated sys
tems. ~ 

As IJwandered through the exhibits, I 
found the large number of competing sys
tems bewildering. Every vendor seemed to 
have the same software packages on dis
play-word processors and general ac
counting systems. With each vendor tout· 
ing the technical superiority of his or her 
system, 1.pould see how a novice could be· 
come quite confused. 

Whatever the apparent benefits of any 
software/hardware configuration, the novice 
should ask " How many are installed," 
"Where are they installed," and, "What 
users can be contacted". A vague or eva
sive answer to any of these questions 
should trigger an abrupt retreat. 

A new computer user should always pick 
hardware and software which have the 
widest distribution. If help Is needed, other 
users can be contacted to provide advice. 
There is nothing more comforting than an 

informative talk with someone who has 
been there. 

Business Systems Users Group 

Although '80 owners have a lot of com
pany, there Is need for an '80 business sys
tems users group. The new COBOL busi
ness systems differ significantly from the 
BASIC systems init ially offered for the Mod· 
el II. These systems have different file han
dling procedures and require the develop
ment of custom Interfaces to expedite data 
entry and processing. 

Many users of the new COBOL systems 

' 'The skepticism of 
the past is quickly 

yield ing to enthusiasm. 

have file problems caused by improper han
dling of system diskettes. If a job is not ter
minated by returning to the main menu and 
exiting to the operating system, an applica
tion file in use could be destroyed. The 
scary thing about this situation Is that the 
bad file can then be backed up without any 
indication of error. The unfortunate system 
user finds out about the problem the next 
time the file is required. 

This situation and others occur because 
the COBOL business system users are, in a 
very real way, pioneers. In last month's col
umn, I indicated that COBOL is a business 
system language that has been In wide 

(Cat. no. ~716, also priced at $995.) For 
all three of these new packages, syn
chronous communications are through 
the A serial port on the Model II, and may 
operate at up to 19,200 baud, depending 
on length and type of communication con
nection used. Only half-duplex communi
cations facilities are required. Installation 
Is also required. 

I have some plans for something very in
teresting next month .. . If I can do it. See 
you then.• 

commercial use for over 20 years. But until 
very recently, COBOL systems were only 
available on large computers. The COBOL 
system available on the Model II Is quite 
new. 

Tandy's decision to implement new Mod· 
el II business software In COBOL was area
sonable one. There is probably no other lan
guage in which more business program
ming talent is available. Also with COBOL, 
business system designs can be protected 
since the source code need not be distrib
uted with an executable system. 

ISAM 

The COBOL system Implemented on the 
Model II gets much of its speed and flexibili· 
ty through the use of ISAM (Indexed Se
quential Access Method) file structures. 
This type of file organization stores key 
words used to control access to random da
ta files in special sequential files called in· 
dex files. When you want a record, locate 
the key word in the Index file and obtain a 
pointer to the random file. 

Although this method of file access is 
available to the BASIC programmer, use of 
the method requires coding. With the CO
BOL system, the COBOL compiler gener
ates ISAM coding. The use of ISAM file 
structures is, therefore, transparent to the 
programmer and easily implemented. 

Since the ISAM Index must be updated 
after a random file is altered, the disk must 
remain in the computer until a job is com
pletely terminated. Obviously, removing a 
disk In a COBOL system could be danger
ous. With this in mind It is a bit difficult to 
understand why Radio Shack is releasing a 
three-disk system which requires disk 
swapping. 
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owSyour
levelife? 

A little dull around the edges? 
Routind Predictable? Boring? Maybe 
all it l1lllds is a little Interlude. Interlude is 
the mOlt llmulating computer game ever conceived. 
It comblntl computer interview, an innovative 
progra and a one-of-a-kind manual to 
tum ng. adventurous, delicious fun! 

lnt•lllCle la: romantic. . playful. .. outrageous ... a fantasy. Interlude is: • A Bed of Roses (Inter
lude #1) • Mata Hali (Interlude #49) • The Chase (Interlude # 7) • Rodeo! (Interlude # 71) • The King and I 
(Interlude #60) • Some Enchanted Evening (Interlude # 84) • Caveman Caper (Interlude # 82) • From Here 
to Ecstasy (Interlude No. 30) • Satin Dreams (Interlude # 72). 

More than 100 Interludes are included in the program. Most are described in detail in the accompanying manual, 

but several surpri~ Interludes are buried in the program awaihng that very 

spjQlld time when your interview says you' re ready. (When you learn secret 
I t I de,,. ,,.287fnterlude # 99, your love life may never again be the same!) Interlude n er u 

can give you experiences you'JI never forget. Are you ready for it? The Ultimate Experience. 


r -- ----------- ------ - -------- - -----
I INTERLUDE, 10635 Richmond, Ho us to n. Te xa s 77042 . I'm really ready. Send my Interlude toda y. 

I Apple 0 (16Kl* TRS-80 (level II 16K) ··• Poster Awallable for immediate s hipment. 
I LJ Cassette {Sl8.9S) 0 Cassette {Sl8.9S) 0 20 ·x 24 reproduction of 

::J Diskette (S21 .9S) O Diskette ($21.95) thls ad without ad copy Please enclose your check payable to INTERLUDE
I . . Diskette- Pascal or OOS 3.3 (S2 1.95) ($4 95-include~ o r complete the charge information
I Add SUS fo r shipping and handling . shipping charges) 

0 MASTERCARD l.J VISA All charge customers must sign here _____ _
I Account No Expiration date MasteTCard Bank Code 

I CHARGE CUSTOMERS: Order by phone toll-free! 1-800-231-5768 Ext. 306 (Texas 1 800-392-2348 Ext 306)
I Name __ Age --- 
1 Addrc:.) 

City --------~--- State Zip
I 't\N·, 11 L'iareg1>1er~ 1 rlld.?marl< of Apple Compuh'.r; Inc. • •TRS HO a rngisl<!red trademark of R~io Shack a Tandy Co 
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Examination of the directories of the first 

three-disk COBOL system, Accounts Re
ceivable, provides the answer. The package 
is supplied with six diskettes: Three sys
tems diskettes containing programs and 
three data diskettes. The first systems disk 
contains 38 programs and six data files, the 
second disk 14 programs, and the third 27 
programs. 

Obviously this system is too big to fit on a 
single disket te. Why three data diskettes? 
This system is only one element of an order/ 
invoicing system. The other elements-Or
der Entry, Sales Analysis, and General Led
ger use some of the same files. The Ac
counts Receivable system maintains per
manent data fi les and generates data which 
the other systems use for user reports. 

Advantages of the Receivable System 

I am tempted to compare the receivable 
system to the s ingle-disk receivable system 
examined last month. If this is done care
lessly the new system hardly seems worth 
while. The single-disk system, if expanded 
to its maximum capacity of three drives, 
can handle up to 1800 accounts with 4100 
open transactions. The latest system can 
only handle 800 accounts and 2500 open 
items. 

The difference between the two systems 
lies in the analyt ical data which the new 
system can accommodate. The new system 
increases the number of general ledger ac
count distribut ions from 26to100. With this 
quantity of general ledger accounts avail
able a more detai led sales analysis is feasi 
ble. This should give a system user a better 
handle on sources of gross profit contribu
t ion by product line. 

The system also accommodates the ac
cumulation of standard cost data. With this 
statistic it is oossible to develop a customer 

·'Obviously, removing a 
disk in a Cobol system 

could be dangerous . . . . 

profitability profile, and there is evidence 
that such reports will be developed by the 
sales analysis module. 

The new system accommodates up to 
100 salespeople. A report is available that 
can be used for the preparation of sales per
sonnel commission reports. To provide the 
detail required for thi s report , a special file 
is set up which accommodates up to 6000 
lines of data. 

In short , Tandy has developed a big busi
ness receivable system for the small firm. 
Unfortunately the relatively small number 
of accounts that the system can handle will 
limit its application. However, when and if 
the long rumored hard disk subsystem is 
released, the software wi l l be ready. 

However, if the system fits your needs 
you get quite a bang for a buck. The system 
has a tab indexed oversized binder. The in
dexing divides the documentation into sep
arate sections for each processing opera
tion. Each section preserves detailed in
structions, and devotes particular care to 
specifying the range of acceptable entries 
required for each item on the CRT screen. 

Each section provides sample data to aid 
the novice in learning systems procedures. 
The user is urged to enter this data and 
compare the resulting reports with the sam
ple printouts provided. This method Is quite 
effective in shortening the learning curve. 

This method also provides an insight into 
the enormous amount of company data 
which must be entered into the system 
before processing can commence. The 
problem becomes obvious on the first data 
screen. In addition to the company name 
and address the user must decide whether 
or not to use profit center accounting. A no 
answer will affect the output from the 
system and the result ing financial reports 
generated by the general ledger system. 

In the second screen, the user must 
decide on the format of the aging report , 
finance charges, and whether or not to use 
preprinted statements, account distribu
t ions, and sales personnel commissions. 
The answers to some of these questions 
should not be developed while en tering 
data on the CRT. 

Before you install a system with this po
tential , carefully review company records 
and the current management information 
system. Questions concerning profitabil 
ity improvement and sales management 
should be considered. If possible, new 
direct ions should be defined and the order/ 
invoice system used as the means of im
plementation. 

In operat ion, the screens are clear and 
uncluttered. As options are selected, futu re 
data entry screens are affected. For exam· 
pie, i f profit center accounting is not 
selected on the f irst screen, only a four-digit 
account number would be allowed on the 
second screen. Consider the interact ion of 
the screens carefully when answering each 
question. 

As data files are built, the files are used 
to check subsequent entries for validity. 
When entering a customer's data, the sales
man number, ship via code, terms code and 
tax code are valid ity tested. All of the above 
as well as customer sales, cost of sales, 

commission paid and account balance are 
part of the customer master file. 

The system then allows an open file to be 
created. At this point the documentation 
becomes somewhat confusing. The screen 
refers to two amounts which must be en
tered for each document. For unexplained 
reasons, the system requires freight 
charges to be separately identified on in
voices. Discounts and allowances must al
so be segregated on payments. A note of 
explanation from the system designers 
would be helpful at this point. Segregating 
these balances during conversion wi ll be 
quite a job and the option of avoiding this 
messy operation should be available. 

This system, like all Radio Shack receiv 
able systems, allows both balance forward 
and open item accounts. In addition, it can 
use miscellaneous account numbers. You 
can use these numbers for one-time or oc
casional customers. This avoids the trouble 
of setting up a master file for every new 
customer and should permit installation of 

"Tandy has developed 

a big business 


receivab le system 

for the small firm. · · 


the system in many fi rms wh ich ordinarily 
would have too high an account volume to 
be considered candidates. 

Once the files have been created, the 
system user wi ll have a good familiarity 
with operation of the system and the screen 
design. Unfortunately the screens are not 
as informative and easy to use as previous 
Tandy accounting systems. 

Some Differences 

Unlike the General Ledger, the system 
doesn't make full use of cursor control for 
editing. If an error is made and not recog 
nized unt il after Enter is pressed, backspac
ing the cursor to the previous line Is not 
possible. The screen must be completed 
and the offending l ine number referenced 
for correct ion. 

In addition, the Tab stop terminates pro
cessing and escapes the screen. This dif
fers from procedures in other accounting 
packages and Scripsit where F1 and F2 are 
used. This system uses the special funct ion 
keys during data entry and there may be 
some confusion for users of other 'Shack 
products. Regardless, the most regrettable 
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flaw is that these key functions appear only 
in the documentation and are not displayed 
on the screen during processing. 

Post Invoicing Sales Entry 

Although this receivable system 1s just 
one module in an order·invoice system, it 
does contain a post Invoicing sales entry 
routi ne. II implemented as a stand-alone 
system, it is the normal method for entering 
sales invoices. With th is routine. entering 
an invoice is a two·screen operat ion. First , 
details of the overall invoice are entered. 
This consists of the customer number and 
11 other pieces of information required by 
the system. 

If the company requires a departmental 
sales analysis, the rout ine presents a sec· 
ond screen which allows distribut ion of the 
items sold to accounts affected. The user 
must enter a valid account number and 
amount. During the data entry procedure. 
the system displays the total amount and 
the amount distributed. Exit from the 
screen 1s not possible un less the amount 
distributed equals the amount invoiced. 

Clearly this information is best devel 
oped during the preparation of an invoice. If 
invoice volume 1s substant ial and the in
tegrated order entry system is not going to 
be purchased, a custom invoicing program 
should be considered. This will require pur
chase of the COBOL development system 
and the accounts receivable source code. 
A COBOL programmer will have to be re
tained to do the programming. 

Printing Capabilities 

Much thought has gone into the develop

ment of the cash applications module. 
Unlike most other small systems that I have 
reviewed, this system allows print ing of a 
cash applications worksheet . It prints a 
worksheet for all accounts or selected ac
counts and provides a convenient means of 
reconci ling amounts received with items 
recorded in the accounts receivable ledger. 
Once the worksheet has been completed, it 
will guide the posting process and serve as 

"If the system ftts 
you QP/ qu te a 

bang for a buck · · 

hard copy documentation of item key-off 
decisions. 

If a worksheet is not used, the system 
allows d irect inquiry into the accounts af
fected. If the customer account number is 
not known, a search routine locates the 
customer's record. When it locates the 
customer number. the name of the custom
er, balance method and payment terms on 
file are displayed. Because a customer 
number is required for all cash entries, a 
miscellaneous customer number should be 
def ined for processing non-receivable col
lectlons. 

Cash Application Procedures 

Cash application procedures for open 
item and balance forward accounts differ. 

The system provides additional screens tor 
open item accounts and an automatic cash 
application routine. With this rout ine, the 
program automatically pays off as many 
documents as it can, allowing discounts on 
qualifying documents where applicable. If 
the total amount received is not enough to 
cover all documents, then it appl ies a par
tial payment to the final document pro
cessed. If cash is left over, it is listed as an 
open credit . 

All documents entered; cash, invoices. 
debit or credit memos, and adjustments, 
are retained in batch input files. While in 
this state, they can be altered without 
affecti ng the receivable balances. Each fi le 
can be printed and compared to input con
trols before posting. Once they have been 
posted no change is possible. Only a debit 
or credit memo may adjust a posted entry. 

Unlike other systems. there is no auto
matic purge of keyed-off items. Th is means 
that it returns all entries affecting an ac
count for printing or display on demand and 
the system will rapidly become choked with 
completed transact ions unless a periodic 
purge is run. The user has complete control 
over the purging procedure. First prepare an 
eligibi lity report. This report details every 
elig ible item to be purged. Once he makes 
selection of accounts or dates to be purged, 
the system user can purge the fi le or purge 
the file and print the deleted records. 

The accounts receivable module is an im
pressive bit of work; I am quite eager to see 
the rest of the order-invoice system. I sus
pect that in combinat ion they will provide a 
very usefu l management information sys
tem for progressive business executives. • 

SERIES Ill H from Micro-Mainframes. Hard disk drive(s) in a Model Ill. or. add to your Model I/Ill. 

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. 

RSGLMOOl -$50.00 - Enhancements to Radto Shack General Ledger 1.1 Special feature- Copy ONLY ONE disk for back
up security . Over 30 added features and options. including a general ledger with beginning balances: current month 
activity: ending balances•· Classified balance sheet·· Check register·· Omit current column in income statement •• Omit 
account numbers on balance sheet and/ or income statement·· Previous document name.number of entries/total entries 
permitted fo r current session. and dollar total of current document are displayed•• Use an ""automatic" account number.. 
Re-do an entry or the entire document. 

Supplied as program lines must be MERGED into the original programs. or. send a disk copy of the original programs and 
the modifications will be installed on your diskette - no additional charge. Documentation (apply to purchase) - SS. 

FTOEM080 - $12 - Displays and EXECUTES the NEWDOS/80 Appendix A programs and keyboard entries. A real time 
saver . 32K. 

NEWDOS/80 - $135 LOOS - $130 EPSON MX-70/80/FT - $Call 

AT-80 3827 Dismount Dallas, Texas 75211 (214) 339-0498 .....s 
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Most people just sell disks. 

I sell you a complete system,and then 

I help you make it work. 


It 's called s upport, and it's a rare commodity 
in the microcomputer w orld. 

It's also one big reason why t hey call my programs 
"the standard of the industry." 

I'm Irwm Taranto, the one who changed the 
TRS-80· into a serious bus iness computer. When you 
buy my TRS-80 systems (or, for that matter, one of 
my own computers that says "Taranto"on it), you 
buy me. 

You buy my experience m malting TRS-80 systems 
work in thousands of l;msinesses around t he world . 

You buy the corrections, modifications and 
upgrades I constantly make on my TRS-80 syst ems. 

And you buy my telephone number. You see, most 
of those thousand businesses needed a litt le help 
getting t heir systems up and going, and they called. 
We answered all their questions, and talked them 
through their problems. Every time the questions 
got really tough or really unusual, I'd answer them 
myself, on the phone, right then and there. I s till d o. 

That pays off in two w ays. It makes sure you get 
your systems working. It also alerts me to any litt le 
operating inefficiencies I might have designed into 
my s ystems. If there are any general business pro
g rams anywhere in the world, of any kind, that are 
checked out any better than my TRS-80 sys tems, 
I'd like to know about them. 

I turned the TRS-80 into a serious comp uter. 

"A ttadematk of the Tandy Cocpor;ation 
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The Model I, U and m business systems. 
So far, I h ave s ix syst ems for the Model I, 

at $99 each: 
Accounts Payable General Ledger 
Accou nts Receivable Payroll 
Invoic ing Inventory Control 

For the Cash Journal option on the General Ledger, add $50 

I also have s ix systems for the Model II : 

General Ledger/ Cash Journal $ 299 

Accounts Payable/Purchase Order 349 

Open Accounts Rece1vable/Invo1cing 349 


Add1t1onal for Sales Analysis 100 

Balance Forward Accounts Receivable 399 

Payroll, wtthout Job Costing 299 


Additional for Job Costing 100 

Inventory Control 399 


For the Model ill, we offer expanded vers ions 
of th e s ix Model I sys tems, at $199 each. 

Just ca ll the number below and I'll send you any 
or all of the Model I or Model III systems by return 
mail. If you call about the Model II, I send you 
a questionnaire before I'll send you any systems. 
That lets me individualize the programs to your 
specific applicat ions. 

Why I call them"systems;'not "programs'.' 
There's a one-word answer: interaction . Each 


of the three sets of programs links to the General 

Ledger, and wherever it 's u seful, they cross-link 

to each other. For instance, "Sales Analysis" figures 

in a salesman's commission ra te, so it links to 

"Payroll." Since it computes profitability within 

product categories, it links to "Invoicing." 


That's w hat a sys tem is. And that's one big 

difference between the Taranto TRS-80 business 

systems and somebody else's collection of business 

program d isks. 


Ifyou like,I'll sell you the hardware, too. 
I offe r the TRS-80, Model II . along with selected 


peripherals. If you buy the computer from me, 

you get some extra advantages - hardware that's 

absolutely t ailored to the programs, p lus even 

more hand-holding from Taranto & Associates. 

The equipment won't cost you any more. 


I can sell you a truly serious, completely supported, 
thoroughly proven business computer system for 
as little as $8000, hardware and software both . 

There's nothing else like it in the market. Believe 
me, it's a far cry from tha t collection of program 
d isks t hey're selling down the s treet. 

45 
"' Taranto 

& ASSOCIATES. INC 

The Total System Store~ 
121 Paul Drive. San Rafael CA 94903 

Outs1deCahforn1a, toU free (800) 227·286a In California. (415) 472·2670 

Authonzed dealers t hroughout Amenca 




EDUC~!~R! 8'0 

" Many schools find that 

magazine subscription sales 
are their most significant 

fund-raising activity. " 

As computers become an increasingly 
signi ficant part of the dai ly activit ies 

in your schoo l, several di fficult ies are like
ly to arise. The first wi ll be getting a suffi 
c ient quantity of TRS-80s to meet the 
growing demand- a tough problem in 
most distri c ts. 

The second d i f f iculty is the ever
present problem of acqui ring good educa
tional programs in one o r many subject 
fields. Reviews of programs many times 
are not available result ing all too often in 
a disappointing purchase. An au thoring 
program as described in the May Educa
tion 80 column can help you write your 
own programs wi th a minimum of effort. 

Sooner or later you will encounter an
other diff icu lty. That is the matter of keep
ing track of the level of pro fic iency 
reached by a growing number o f students. 
When John comes in and asks to use a 
machine, how can you remember how in
dependently he can function with it? W hat 
privileges has he earned? What capabili
ties has he demonstrated? 

In a larger school , especially, this can 
be a rea l problem. You can spend a lot of 
time checking student records - even 
more in checking with other teachers who 
may have taught the students. Your best 
bet 1s to have a system in which each stu
dent carries his own record with him. Here 
is a description of one such plan. 

The system consists of a small wallet
size identi f ication/reco rd card and several 
programmed instructional courses. It is 
suitable for use wi th students of any age. 

The front of the student card is shown 
in Fig. 1. There is a place for a name and 
an indication o f the class of privileges the 
student has earned. The back of the card 

COMPUTER LEARNING CENTER 

Js enlllled lo o» 
epp<oprlore piivileges 10< successlUI complellon ot 
Ille course(S) shown on lhe tx>ck ot !his COfd 

4 5 6 

Fig. 1 The Student lden tif1cation/Record 
Card 

lists ava i lable courses and prov ides 
spaces for add itional ones. Beside each is 
a place for the date of completion and the 
instructor's in it ials. 

With this system in place, the student 
simply presen ts his card when he wishes 
to use the computer (and/or to sign up to 
use it). In addi tion, the card and its use 
provide a further degree of student mot i
vat ion for mastery of the courses. 

You will be interested in the qualifying 
programs used by this part icular school 
as listed on the back of its card. Though 
the first four were locally developed, they 
will give you some ideas for your own. Of 
course, you can use any appropriate pro
grams. 

The Prog rams 

The fi rst program course is enti t led 
Keyboard and is designed for the young 
beginner. The purpose of thi s interactive 
sound program is to fami liarize the stu 
dent with the keyboard. 

Operation is the tit le of the second pro
gram. It, too, has sound and is interactive. 
Operation provides linear instruction in 
using the TRS-80. It covers such topics as 
List , Break, Continue, Reset, and CLOAD. 
Upon successful com ple t ion of this 
course. the student should be able to op
erate the machine independently. 

The mechanics of writ ing elementary 
pro grams are presen ted 1n the thi rd 
course, Programming I. The student re
ceives instruct ion in BASIC through the 
examination of several s imple programs. 
Among the statements covered are Print , 
Inpu t. IF . . . THEN , and FOR ... NEXT. 
There are brief discussions of arithmetic 
functions and variable types. 

The fourth course is Graphics I. It pre
sents the rudiments of graphics-both 
the Set and block varieties. A bit of anima
tion is thrown in fo r good measure. 

The f inal two listed programs are Part I 
and Part II o f the Radio Shack Level 11 
BASIC Course. 

There you have the list of programs 
which constitu te an informal computer lit 
eracy program in one school. I f you have 
another type of system, all o f us would 
like to hear about it. 

Micro Funds-Another Source 

This is not rea lly another source of 
microcomputer funds but a source of mi
crocomputers themselves. It comes about 
because of a recent agreement between 
Radio Shack and QSP. (QSP 1s the organi
zation which helps put on school sales of 
magazines.) 

Many schools find that magazine sub
script ion sales are their most s ignificant 
fund-ra1 s1ng activity. QSP will be o ff ering 
TRS-80s as premiums for the first time. 
This is a chance for you and your students 
to earn computers for your school. 

If your school al ready has a magazine 
subscription campaign, look in to getting 
TRS-80s as premiums. I f magazines sales 
are permit ted in your district but your 
school does not have them, check on this 
source o f TRS-80s. You can get details 
from Wi lliam E. Drake, QSP, Inc., Box 
2003. Ridgefield, CT 06877. 

Math Games 

As you plan your computer purchases 
for the fa ll, there are two inexpensive, 
unusual and very useful programs you 
should consider. These programs are 
games which help the students develop 
certain mathemat ical skil ls wh ile they are 
having fun-painless learning , as it were. 
The presentation methods along with ex
cellent graphics assu re high student 
mo tivat ion. 

The Est imation Game develops number 
sense and estimat ion sk i lls in whole 
number computations. The student is 
presented problems in an unusual way 
and his estimates are followed through by 
the computer. 

The Distance Game permi ts the student 
to attempt to locate a hidden point . With 
each try, he is given a visual and a 
mathemat ical hin t. The game may be 
played in either two or three dimensions; 
the latter is espec ial ly c hal lenging 
because of the mental imagery required. 

Both prog rams were developed in 
schools by a mathematics educator. You 
wi ll find that they are several cu ts above 
the typical math program. They are avai l
able from Educational Programs, P.O. Box 
2345, West Lafayette, IN 47906. • 
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THE ASSEl'1BLY LINE 
by W illiam Barden , J r. 

"The budget for the Space Shuttle isn 't 
quite comparable to the budget for 

this column, but this month 's topic almost 
didn't make it for much the same reason . .. " 

Wouldn't it be nice to program with
out any interface to hardware? I 

know some of you are heavily into number STATUS { 
F ROM crunching, but assembly language pro DR IV E 

grammers are exposed to hardware inter

l acing from time to time. I rose early re

cen t ly to turn on the TV and watch a piece SELE C T r 

of hardware that cou ldn't get off the LI N E L 

ground because of an incompatibil ity be

tween hardware and software. The budget 

fo r the Space Shuttle isn't quite compar MOT OR , {
H EA Dable to the budget for this column, but th is 

POS IT ION IN G
month's topic almost didn' t make it for 
much the same reason-hardware inter
facing and a lack of documentat ion for a 

R EAD /hardware glitch ! 
WRI TE 

This month we'll look at that hardware S I GNA L S {
interface and the software that drives it. 
You can talk direct ly to your system disk 
drives with it , bypassing TRSDOS, NEW
DOS and LOOS. Fig. 2. SA-400 Signals 

The Shugart SA-400 

Many of you have Percom, Pertee, Mi sector can hold 256 bytes of data, so there so that each track is made up of 2560•8 = 
cropolis and other disk drives. However, are 256· 10 or 2560 bytes per track, or 20,480 bits in a concentric circle. The 
the story start s with Shugart, which has 2560·35 = 89,600 bytes of data on a physical arrangement is shown in Fig. 1. 
become another of those de facto stan 35-track diskette. A Shugart SA-400 is another dumb de
dards. Al l disk drives look very much like a The diskette spins at 300 revolutions vice, at least as far as its primary func
Shugart SA-400, and we must look at its per minute, or five revolut ions per second. tions. It can be instructed to t urn on its 
specif icat ions to see what's involved in Data passes under the d isk head at a rate motor, to step the head in or ou t one track, 
disk 1/0. of 5·2650 = 12,800 bytes per second. A or to write or read a bit. It returns signals 

Lest you forget , data Is arranged in 35, byte of data is avai lable every 78 mill isec represent ing a sense of the diskette index 
40 or 77 tracks, on one or two sides of a onds (actually, every 64 milliseconds, as hole, a track 0 position, and a write pro
d iskette. In single densi ty format, the we shall see). tected d isk. The SA-400 has a circ uit board 
tracks are divided in to ten sectors. Each Data is arranged serially on each t rack, ful l of logic to read and write seria l data, 

but the circuit ry is not much more sophis

I - - - - - - - - - - -, T RACK 39 OR 76 ) t icated than that found in a cassette re34 ( OR 

corder. The signals that go to the SA-400 
I are shown in Fig. 2. 
I TRACK 0 

I Disk Formatters and Controllers 
I Not too long ago, when a computer 

I 	 manufacturer wan ted to use a f loppy disk 
drive with his computer, he had to design 
a disk control ler/formatter. This usually

T RACK 18, SECT OR N 
involved about 200 medium scale LSI 
chips acting as in interface from comput· 
er to drive. 

INO( X ~6 BYTE S • First, the controller had to convert aHOLE ~ ~~~8 BI TS byte to a serial bit stream to be sent to the 

~I NDE X 

PULSE 

TRACK 0 

WR ITE 


PROTE CT 


DSX 

MOTOR ON 

DI RECTION SEL ECT 

ST EP 

RADIO SHAC K 
WR I TE DATA 

TRS - 80 

-
WR ITE GATE 

MINI DISK 
READ DA T A 

single Write Data line of the disk drive. A 
~ simi lar eight bits had to be assembled 

from the Read Data line during disk read 
Fig. 1. Physical Forma t of Diskette operations. Since the disk head can only 

ONE SE CTOR ---- 
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DATA REG ISTE R 

COMMAN D REG IST ER 

STAT US REG IS T ER 
1---------___J 

T RA CK REGIST ER 

SECTOR RE GISTER 

READ I WRITE _. 
DATA TO DIS K 

....___ 

CPU 
14---- STATUS DATADATA 

FR 0 M DIS K LI NE S 
,._. 


-


DIS K 
t----+ DIS K MOTOR,CONTROL 

PO SI TION ING LOGIC 

Fig. 3. WD1 771 Architecture 

be stepped one track at a time, a portion 
of logic in the cont roller was devoted to 
maintaining the location of the current 
track. and to stepping the disk drive head 
in and out to find a given track. Another 
portion of the logic was dedicated to find· 
ing a given sector within the track. Other 
functions included collecting status from 
the disk sensors. The controller requi red a 
clock to time disk actions. 

Along with the control ler, and usually 
designed into it, was a formatter. The for· 
matter wrote skeleton tracks onto each 
diskette. Each skeleton track was divided 
into sectors, each sector con taining an 
identif ication (ID) field . This field con
tained the track and sector number. A 
data field contained the user data. Special 
codes were used to mark the start of ID 
and data fields. 

A Single-Chip Disk Controller 

Western Digital has a beautiful building 
of f the San Diego Freeway in Orange 
County, CA. Rumor has it that the second 
floor landing has a smal l brass plaque 
upon which is inscribed, " Dedicated to 
the 1771 Floppy Disk Formatter/Control
ler." The 1771 is the single 40-pin LSI chip 
which replaces those early 200-chip con
trollers (and presumably 200 design engi 
neers). The 177 1 is used in the Model I, and 
a close relative, the 1793, is used in the 

AOORESS INPUT 

Model Il l. 
The 1771 is really a CPU; it performs the 

following functions: 
• It restores the disk read/write head to 

track 0. 
• It automat ically positions the head 

over a specified track. This is called a 
seek operat ion. 

• It steps the head in and out one track. 
• It steps the head in one track. 
• It steps the head out one t rack. 
• It reads a sector's worth of data. 
• It writes a sector's worth of data. 
• 	It reads the next ident ification field 

of the current track. 
• It reads an entire track, including for

matting data. 
• It writes (formats) an entire track. 
• It forces an interrupt. 
A twelfth function that the 1771 also 

performs is return ing a status byte that 
contains in formation about the disk drive 
and the success or failure of the current 
operation. 

As the reader can see from the above 
commands, the 1771 requires some infor
mation about the track number and sector 
number before it can issue some of its 
commands. In fact, the 177 1 contains five 
eight-bit registers that are accessible 
from a program. These are the status, 
command, track, sector and data regis
ters. There are additional registers not ad 

37ECH STATUS REG COMMAND REG 

37EDH TRACK RE G TRACK RE G 

37EEH SEC TOR REG SEC T OR REG 

37EFH DATA REG DATA REG 

dressable under program control. The 
most important of these is the data regis 
ter, which holds eight bits of data to be 
shifted ou t serially (write to disk) or eight 
bits that have been assembled from the 
disk (read from disk). The general architec
ture of the 1771 is shown in Fig. 3. 

The addresses assigned to the five ad· 
d ressable con t ro l ler registers in the 
Model I are 37ECH, 37ECH, 37EDH, 37EEH 
and 37EFH, respectively, as shown in Ta
ble 1. Note that the status and command 
register share the same address 37ECH· 
the status register is addressed f~r a read 
37 ECH, while the command register is ad
dressed for a write 37ECH. 

Positioning Commands 

The first five commands, Restore, Seek, 
Step, Step In and Step Out, are head posi
tioning commands. Restore steps the 
head until it is positioned over track zero. 
The track register does not have to con
tain a valid t rack number for Restore to 
work, and the track register contains a 
zero at the end of the operation. 

The Seek command must be preceded 
by an output to the data reg ister (37EFH) 
of the t rack number for the Seek. In add i
t ion, the track register must contain the 
current head posi tion. This means that 
Restore must have been performed first, 
although other head positioning com
mands could fo llow Restore. 

Step steps the head to the next track in 
the last used direction. Step In and Step 
Out also step the head one track. 

Some of these commands share func
tions, and we could get by wi th only Re
store and Seek. No data is written to the 
disk with any of these commands; they 
are used only to position the head. 

The formats for these commands are 
shown in Table 2. The V bit , or verify bit, 

RI RO msec 
0 0 6 
0 I 6 
I 0 10 
I I 20 

TYPICALCOMMANO FORMA TOUTPUT 

03H0 0 0 0 0 v R I RORESTORE 

13H0 0 0 I 0 v RI ROSEE K 

0 0 I u 0 v RI RO 33HS TEP 

53H0 I 0 u 0 v RI ROSTEP I N 

73H0 I I u 0 v RI ROS TE P OUT 

Table 2. Head Positioning CommandsTable 1. WD1 77 Controller Addresses 
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COMMA ND FORMA T TYPICA L 

0 0 M B 0 0 

0 M B 0 0 

SCH READ SECTOR 

ACHWRITE SECTOR 

Table 3. Read/Write Sector Commands 

COMMA ND FORMA T TYPICA L 

I I 0 0 0 I 0 0 

I I I 0 0 I 0 
-s 

I I I I 0 I 0 0 

C2HREAD ADDRE SS 

E4HREAD TRACK 

WRITE TRACK F4 H 

Table 4. Read Address, Read/Write Track Commands 

specifies that the track ID will be read and 
compared w ith the t rack reg ister. The R1 
and RO bits def ine the stepping rate of the 
head. Some disks are designed to step at 
a faster rate than the nominal 20 millisec· 
ond track-t o-track step for the SA-400. (I 
know you're going to change this rate
just be forewarned that your disk may not 
be capable of stepping at a faster rate!) 
Typical settings for the commands are al· 
so shown in the table. 

Read and Write Sector Commands 

The Read sector and Write sector com· 
mands are shown in Table 3. They read or 
write a sector of data. Before a Read or 
Write command can be given, the head 
must be positioned over the proper track 
with a head posit ioning command, and 
the sector register must be loaded with 
the proper sector number by an output to 
37EEH. Once th is preliminary work is 
done, the Read or Write sector command 
is output to 37ECH. 

After receiving the Read sector com· 
mand, the 1771 searches for the ID f ield 
that contains the proper sector number. 
When it finds it, it waits unt i l the data field 
comes under the head and then starts as
sembl ing data bytes into the data register 
from the serial bit stream. As each byte 
becomes available, a data request or DRQ 
flag is set in the status reg ister, and the 
program can pick up the byte by reading 
the data reg ister at 37EFH. 

Data is transferred from a sector on a 
byte-by-byte basis in a tight assembly Ian· 
guage loop. The loop consists of checking 
the status (37ECH) for the DRQ bit and 
perfo rming a read from the data register 
(37EFH) if data is present. Reading the 
data register resets the DRQ, and the pro· 
gram loops back again to check for the 
next byte. 

How do we know when to stop? Actual· 

ly, we don't have to know when to stop: 
The 1771 knows how long the data field is 
from the sector length byte in the ID field 
of the sector. (For an IBM-type format, 
01 Hin the sector length byte of the ID f ield 
specif ies 256 bytes of data.) When the 
1771 reaches the end of the data file, it re· 
sets another bit In the status register, 
called the busy f lag. This flag is normally 
set to indicate that the 1771 is executing a 
command; it is reset when the command 
has been completed. On a Read sector 
command, the busy flag is reset after the 
last byte has been assembled and read 
from the 1771. 

On a Write sector command, the pro· 
cess is similar. The head must be correct· 
ly posit ioned over the desired track, and 
the sector register must contain the prop· 
er sector number. The DRQ flag in the 
status byte is used to signal the program 
that it must send the next data byte so the 
1771 can convert it to a seria l bit stream. 
Sending a byte to the 1771 data register 
resets the DRQ; the DRQ is set again after 
the byte has been written on disk. The pro· 
cess cont inues unti l the last sector byte 
has been written, at which time the busy 
f lag bit in the status register is reset. 

Going back to the format of the Read 
and Write secto r commands in Table 3, we 
can see there are some microprogram bits 
that can be manipulated. The M bit speci· 
fies either a single record (0) or multiple 
records (1). If mult iple records are speci· 
lied, the 1771 will keep transferring data 
unt il the end of the track. The normal set
t ing in the Model I is 0, or single record. 

The B bit specif ies an IBM format (1) or 
non-IBM format (0). The IBM format refers 
to a standard sector length of 128, 256, 
512 or 1024 bytes per sector. The non-IBM 
format allows for lengths of 16 to 4096 
bytes per sector, provided that the disk· 
ette was formatted to one of those sector 

lengths. 
The A 1, AO bits def ine which data ad

dress mark the 1771 wil l use. The data ad· 
dress mark is a byte from F8H to FBH that 
precedes the user data fie ld. 

Read Address, Read Track and 
Write Track Commands 

The remaining commands affect por
tions of the disk that the TRS-80 user 
never sees. We have talked about fo rmat· 
ting a disk, but what is actually invo lved in 
the fo rmatt ing process? 

The 1771 uses the Write track command 
(Table 4) to format a track. One track at a 
time is formatted, so there must be 35 sep· 
arate Write track commands to format a 
35-track diskette, each one followed by a 
Step command to move the head to the 
next track. 

The head is first posit ioned on track 0. A 
Write track command (F4 H) is sent to the 
command register through an output to 
37ECH. At this point the process resem
bles the Write sector procedure. The 1771 
requests the next data byte by the DRQ in 
the status. The program responds by out· 
putting to 37EFH, which resets the DRQ. 

l ; ~R OES OR 

1 FF' H~ 
f-------1 

6 llROE S 

FCH (INDEX MARI< ) 

PRE AM BLE 

FEH(ADDRESS MARK ) 

TRACK " 
OD 

SECTOR "' 
01 


2 CRC CHARACTERS 

I GE NERATED BY F7H) 


12 ZERO ES 
 '" O R F F"HsI I

6 ZEROES 

F BH (DA TA AOOR(~S MARI<) 

256 BYTE S 
or OA"T A 

lE 5Hl 

2 CRC CttARACTE RS 
(GENERATED BY Ffrl l 

L 
 14 ZEROES 


OR 'fH• ] 

[ ZEROES OR 1 

SECT OR OATA 
RC PE AT ED 
T( N T / M ES 

PVSTAMBLE 

T T_l_C'f'" Hi 
~----~ 

Fig. 4. Forma tt ing Data 
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ing, I mean any data except for the special 
hardware codes of F7H through FEH . 

ID address ~SecSector length = 256 bytes (IBM)tor 7 After 256 bytes of E5Hs are output (or 
,..Index mark j ~ar~ ~Track~ ___.....-CRC characters for 10 field 

mult iples of 16 bytes for non-IBM format), 
00 If t i tr It If r v' r ~~ ~.'~~f,,Y'fT FF FF Fr 

the formatting program outputs an F7H 
.1 ~ 'T :~ :~ ~; ~: :~ ~ ~~ ~~ ~0 ~~ :! :: ~: ~~-6-~~t~ address 


H? t · , I 'l I -, t • ·; 1'5 F ' F <; F'l F '; F'l E5 E" ES E 5 EJ 
 which causes two CRC bytes to be gener· 
~'-" f '' 1 · , f' 1•_, r s co:;, 1~-. r· 1 ·. f' • rs; r" r~. f'l E- ~ f~ ated. These bytes are a checksum of the 
' , 1.1 , ...., !'"',I '> 1·, l '> p- I' 1- .. 1- 'l F'-. F "l f- '1 £ 5 E5 E'l ES 

t ?i 11:, r •. 1 · . ,L, , . , r " r "'l , ..'I l~ r ~. r .. r "' r5 F S r~ f 11 
 data field. Finally, 14 zeroes or FFHs are 
7 "1 r•, I •, I '> l '., F:, F'i F :, FS E5 ES f''> E 5 ES ES E S F~ written as a trailer in the sector. 
f<0 f'. I ' • I'• l '• I'.• I ' • F'> f'.• 1•. 1·5 I'.• I'• r:. l'.:> L"> f'.I 

') VI I ' l I ., I '> 1 '• I ' 1 L'i F C. F5 F'1 F'> I '.J f:S E5 E5 E5 EJ 
 Th is process is repeated nine times to 
;\ 0 f' • ,. , , .... l O:. fL , re, I~ l e, l5 rs r~ F~) F~ E. S r:s ["5 make up the 10 sectors of the track. After 
r 0 r.., 1 -:. 1 ·, r ·, F.''I r e-, F L i 1 "J F 'j E"1 E~> E C) F.5 ES ES E 5 the last sector has been written, zeroes or( "' F ., I . , I : ' I ., r <, I ~ f '.• I s [ 5 r ·. l 5 I 5 [ 5 E 5 E 5 r 5 

1•0 l'i I '> ,.., I ., ,..,[:;~·, f '> l:5 l "J ES E5 E5 E5 E5 E5 
 FFHs are written unt il the 1771 busy bit Is 
I l1 I•, I' '> I ' I ' • I " [., l '.:> f 5 [ '.> [5 E5 E5 ES 

F Q'I r ·, I • I · , f"'• I .., F "=i f.: ') F ..'.' r-; E5 ES E5 ES 
 reset (Index mark detected again). 

10 address1'10 1 • 1 •, 1., r~ 1 s rs r., Fig. 5 shows a partial track of data after 
l 0 r ..-) F .. I ~ I ' J E'i. I . 5 E'5 mark 

formatting. The data starts with the FCH 
CRC character 2~ I " f ' f '"· r~1 r ~· ES .B.!t-CRC c horacter 1 


wr~ n 1 1 F f H FF 00 
 index mark and continues for two and 
'1 C'I "'" rw c, r~ 00 ~~ I A C5 FF FF FF 

' • .i I r I F H f f 1·F FF FF 
 one-half sectors or so. 

00 1110 1110 ~~Se<:tor 35 
, t ~ 1 " 1 •. r '. . f •• f • 1 f ~ E~ l ..., rs Es rs C j One interest ing point about the tracks 
/ Vl I ., I • ) I "i r'l ,:-5 E5 E5 ES E~ r 'l F.S ES ES ES ES E5 Data address 

I 1' ·1 ' · 1 '\ l5F 5 FSF :Jf5 l 5E5 F5 F5 ES ES ES E5 mark 
 is that the sectors do not follow each 
9 0 ~ ., ~ f ' • ['; r ., F ') FS rs f') F'l F') ES E5 E5 ES ES other sequentially. Instead of sectors 0, 1, 
/\t., 1 • f .... i ... r ..-. L .:. r"> f •, r·. t '·· r ~ r~ IS ES ES ES ES 
f".~ I ' f ' l I ' I ' I .-, J. ~_. E 5 r •l F"l f '1 E''> ES ES ES ES ES 2, 3, 4, 5, 6, 7, 8 and 9 on the disk, we find 0, 
L UI I'• f '.I' I., f ' 1 I'• 1:-0.:., f "1 i ' • ( '-I l5 f5 ES E5 ES E5 5, 1, 6, 2, 7, 3, 8, 4, 9! The reason for th is 
rm r •, r '1 r., F"1 F', F5 F '1 E•, E5 "-'> ES f '1 E S E5 ES ES 

strange arrangement is that the sectorsI " [ '.· I . I ~. I '.J ~ •, I 5 f., l ~ rs £5 ES E~ ES E5 [5 L5 
I <.;i I '> 1-s f"i f ' i I F'\ ro; F' £'> E5 ES ES ES ES ES f 5 have been optimized, to allow for some 
PO I • I • i ., I : . ' .--, f "l ro-1 l ' 1 r ., f ~ · r~ rs ES E5 [5 E5 
tVI I', t I ' I 'l C"; E'.• L •, f "'} I r, F'1 f ", E5 ES E5 ES ES processing between the next sector in se
: ·11 I' · I ' I ' I '• [ '.\ E5 ['> I~ r· r · r ~ I [ S £ .. [5 F 5 quence. For similar reasons, the tracks do 
;0 E5 I "J r r ..-, F' ' F '" ES :-5 I ~. I ., E~ ES ES F 5 

•olo I' • I ' • I' '• l '. f 5 I', I r , [ .. [ 10 address not necessarily start with sector 0. 
' 1'1 r':i 1·1 r··i 1 •, 1-" r~ J A4 mark 

1 

The Read address command reads the 
<· l'l l'l l r 1 F r r r 1 r r r FF ff f F I I '11~ 

! "1 l<M 1.!111 l1Vl 1.!Vl 1.!'1 I !:ill~f IT ff FF FF next ID field on the current track. The six 
I·'' 1 1 1 1 'I I I r r iT If ' "'' (10 1110 ~Ul~ bytes of the ID field are read in an opera· 
Qlr-J t-'1 1·1 f''l F'• Er, F.I E'J r ·, " I' • ~ 'l E'\ ES ES E:;~Sector8 tion Identical to the Read sector opera· fl l1 I', I' f '. I'• r'. l '• f '1 I 5 f ' I ' f ' I '• r ., I 5 [~ F 5 Data address 

R0 c; r ., I •, [ ') F5 f 'j E~ I ' I ' ' ' '• ., I ... E') ES ES marl< 
 tion, except that the busy flag bit is reset 
\ " c~, l r. r .., 1 •• 1 J r · r ir:. r ~ f •, I ' I ' • I ' , I ' • 1. '"; E'.:> l ., 
PVI f '5 ES ES r--, r .--, r.::.. I ' 1 ~·) 1 · . 1·, r· ~· . r· l' F~ F:, after the six bytes have been read. 
1 (1 r ·. r !'> ES r ') 15 ['I' I' I ' • I ' • I ' •,. , I ' L~ l'. · r~ The Read track and Write track com· 
I \1 I l r ') rr.; F ') F'J F~ E'o f-. r . I ' 1 I~ E5 l., E5 E~ F 5 

mands result in operations identical to the 
Read and Write sector commands, except 

Fig. 5. Formatted Track Segment 
that the entire track, and not just the data 
field , is read or written. The Write data 
command init iates the formatting se
quence. The S bar bit in the Read trackThe formatt ing process is done by writ· fication field. The ident ification field fol· 
command is used to synchronize the read

ing 10 separate blocks of information, for lows. Five bytes are output, but six bytes 
ing of data to each address mark (0) or to

the 10 sectors, for each track formatted. are actually generated in the field. The 
simply read in data (1 ). Each block of information consists of the track number, zeroes, sector number and 

segments shown in Fig. 4. Data Is written sector length (one for the IBM format of Force Interrupt 
by the 1771 as soon as it detects the index 256 bytes, multiples of 16 for non-IBM for· 

The last command can be used to termi· hole in the diskette. mats) are all written on the track. The next 
nate the current 1771 operation upon at· The program writes a string of 40 zeroes byte is the special character F7H, which 
ta lning a specified condit ion. It would or FFHs, followed by six zeroes. Next, an causes two CRC charac ters to be written 
never be used on the Model I. The term in· FCH is written, followed by 14 zeroes or to the disk. The CRC (Cyclical Redundan· 
terrupt does, in fact , refer to an interrupt FFHs. This pattern is a preamble that cy Check) characters are checksums of 
from the 1771 to the Model I, but the disksyncs the hardware on subsequent reads. the ID field data. 
operations in the Model I are not interrupt The FCH is used as a sync mark to def ine The ID field data is followed by a pro· 
driven. the beg inning of each track. gram output of 12 zeroes or FFHs, fol· 

It 's important to note that any character lowed by six zeroes, followed by the spe
from F7H through FEH is a specia l char· cial character FBH. FBH is a data address Status 

acter for the Write track command pro· mark which identifies the beginning of the The status register at 37ECH holds sta· 
cessing. A character in th is range causes user data area. tus dependent upon the current command 
a special hardware action in the 1771. The user data area is reserved for the 256 in progress, as shown in Table 5. 

After the preamble, the data for 10 sec bytes of sector data (IBM-type format with Bit 0 is always a busy flag bit, set to one 
tors is output. The first six bytes consti· sector length of 01 H) that we normally as when a 1771 operation is in progress, and 
lute a leader made up of zeroes. The next sociate with a disk sector. In the fo rmat· to zero when the operation is over. Like
byte is the special hardware character of ting process, no meaningful data is out· wise, bit 7, Not ROY, is set when the disk 
FEH. Th is character is an ID address mark put, but some non-conflict ing data, such drive is not ready. 
that identif ies the beginning of the identi· as E5H, is written instead. By non-conflict· Write protect is a direct reading from 
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the write protect notch sensor. (If the 
notch is covered, the di sk is write protect 
ed.) The Record type du ring a Read is the 
actual data address mark encountered in 
the data field. Write fau lt and CRC error in
dicates errors in reading or writing data. 

Track 0 indicates that the head is over 
track zero. Index indicates that the index 
hole is passing under the sensor. Lost 
data indicates t hat the program could not 
keep up wi th the data transfe r. During a 
write procedure, this means the program 
didn't present the next data byte in t ime to 
write it at the next point on the track; dur
ing a read, it means the nex t byte f illed the 
data register before the program read in 
the previous byte. Either one is a cata
strophic conditi on. 

We mentioned earlier that data is trans
ferred at a rate of one byte every 64 micro
seconds. Th is figure is derived from the ro
tationa l speed of the disk and the amount 
of data (including format data) on a track. 
If we assume that each Model I instruc
t ion takes five microseconds, we can exe
cute about 13 inst ructions in a read or 
write disk loop' It doesn' t take too much 
overhead to fall behind - if the real-t ime 
clock interru pts are enabled, this puts ad
dit ional processing in the loop as the code 
for the real-t ime clock routine is entered. 
It's important , therefore, to keep the DRQ 
loop very tight to avoid miss ing data. 

A Disk Driver Program 

You' re now ready to use a disk driver 
program, wh ich I have aptly named DSK
DRV (see Program Listing 1). DSKDRV en
ables you to read disk status, to read and 
wri te a sector, to read the ID field, and to 
read and write a track. The latter function 
wou ld allow you to format a track if you 
have a buffer fu ll o f data. 

DSKDRV is called with HL point ing to a 
parameter block th at defines the disk pa
rameters to be used . If you are call ing this 
program from BASIC, note that it is not re
locatable. If you are not calling DSKDRV 
from BASIC, NOP the th ree bytes at 
F009H, AH and BH with three OOHs, or re
assemble with the Call OA7FH deleted. I 
would not advise using th is on your non
disk Level II system. 

The parameter block is shown in Fig. 6. 
The f irst byte is the function code. The 
next two bytes are the sector and track 
numbers. The final two bytes are the buf 
fer address for reads and writes. This ad
dress, of course, is in standard Z-80 for
mat with least signi ficant byte followed by 
most signifi cant byte. PARAM + 5 is the 
type of complet ion and PARAM + 6 Is the 
status 	after com plet ion. Both of these 
bytes are used to return data to the call ing 
program. 

B I T POS 'N 

HE AD 
POSITI ON 

READ 
SE CTOR 

W R I T E 

SEC TOR 

READ 
ADDR ESS 

READ 
T RACK 

WR I TE 
TRACK 

6 4 0 

NOT WRITE HEAD SEEK CRC TRK 
INDEX BUSYROY PROT EN  ERROR ERROR 0

GAGED 

REC REC REC LOST 
TYPE TYPE NOT DATA ORO 

FOU ND 

WRITE WRITE RE C 
NOT

PROT FAU LT FOU ND 

10 
0 0 NOT 

FOU ND 

0 0 0 0 

WRITE WRITE 
0 0PROT FAULT 

Table 5. 	Status fo r Commands 

Program Listing 1. DSKDRV 

ORG 0F000 H ;* * *CHANGE THIS• • • 
********** ******** ********* *********** *** ************ *** 
• DISK DRIVER. CHECKS DISK STATUS , POSITIONS HEAD , 
* READS 	 AND WRITES SECTORS , READS ID , READS AND WR I TES • 
* 	TRACKS . 


CALLING SEQUENCE: HL=> PARAMETER BLOCK 

PARAM+0: FUNCTION: 0=RD STATUS , l =POSITION 

HEAD , 2 =READ SECTOR, ) =WR ITE SECTOR, 
4=READ ID DATA, S=READ TRACK, 6 =WRITE 
TRACK 

PARAM+l: SECTOR NUMBER 
PARAM+ 2: TRACK NUMBER 
PARAM+3, +4 : BUFFER ADDRESS 
PARAM+S: TYPE COMPLETION: 0=0K , l =POSIT ION 

ERROR , 2•READ/WRJTE ERROR 
PARAM+6: LAST STATUS OR STATUS OF FAILURE 
PARAM+7 : BI T 7 :0=NO WAIT, l=WAIT BITS 6- 0: 

DRIVE NUMBER 
* * * ** ** **** **** * * * ** ** ** **** * * * * ****** * * * ** **** **** * ** ** 

SKDRV 	 DI ;DI SABLc I NTERRUPTS 

PUSH AF ;SAVE REGI STERS 

PUSH BC 

PUSH DE 

PUSH HL 

PUSH I X 

PUSH IY 

CALL 0A7Fil ; * * *GET PB LOC 1 N* * * 
PUSH HL ;TRANSFER TO IX 
POP IX 
XOR A ;ZERO A 
LO ( I X+ S) ,A ;ZERO TYPE COMPLETION 
LO ( IX+6) ,A ; ZERO STATUS 
LO A, (IX+?) ; GET DRIVE I 
AND 3 ;MASK OUT WAIT BIT 
INC A ;0- 3 BECOMES 1 - 4 
LO B, A ;NOW IN B 
LO A, 8011 ; BI T FOR SELECT 

DSK010 	 RLCA ; AL l GN 
DJNZ DSK010 ;CONVERT TO POSI I TON 
LO (37E0H) , A ;SELECT DRIVE 
BIT 7, (I X+?) ; TEST WAIT BIT 
JR Z, DSK030 ;GO IF NO WAIT 
LO HL,0 ;WAIT COUNT 

DSK020 	 DEC H ;DECREMENT COUNT 
JR NZ , DSK020 ;GO I F NOT 0 
DEC L ;DECREMENT COUNT LSB 
JR NZ , DSK020 ;GO IF NOT 0 

DSK030 	 LO A, (3 7ECH) ; GET STATUS 
RRCA ;TEST BUSY 
JR C,DSK0 30 ;GO IF BUSY 
LO IY , 0 ;FOR MULTI PLICATI ON 
LO C, ( I X+0) ;GET FUNCTION 
LO B, 0 ;NOW I N BC 
ADD IY , BC ;FUNCTI ON*! 
ADD IY,BC ; FUNCTION * 2 
ADD I Y , BC ;FUNCTION*) 
LO BC , FTAB ; FUNCTI ON TABLE ADDRESS 

Program contmues 

F000 

F000 
F001 
F002 
F003 
F0 04 
F00S 
F007 
F009 

F3 
FS 
cs 
OS 
ES 
DOES 
FOES 
CD7F0A 

F00C ES 
F00D DDEl 
F00F AF 
F010 DD770S 
F013 007706 
F016 DD7E07 
F019 E603 
F01B JC , 
F01C 47 
F0 1D )E80 
F01F 
F020 
F022 
F02S 
F029 
F02B 
F02E 
F02F 
F031 
F032 
F034 
F037 
F0 38 
F03A 
F03E 
F041 
F04 3 
F04S 
F0 47 
F049 

07 
l0 FD 
)2E037 
DDCB077 E 
2809 
210000 
2S 
20FD 
20 
20FA 
3AEC37 
0F 
38FA 
FD21 000 0 
DD4E00 
0600 
FD09 
FD09 
FD09 
01DCF 0 

00100 
0011 0 
00120 
00130 
00140 
00 1S0 
00160 
00170 
00180 
001 90 
00200 
00210 
0022 0 
00 230 
002 40 
002 S0 
00260 
00270 
00280 
00290 
0030 0 
00310 
00320 
00330 
00340 
003S 0 
00360 
00370 
00380 
00390 
00400 
00410 
00420 
00 430 
00 440 
004 S0 
00 460 
004 7 0 
00480 
00 4 90 
00 S00 
00Sl0 
00S20 
00530 
00S 40 
00 SS 0 
00 S60 
00S70 
00 S8 0 
00S90 
00600 
0061 0 
00620 
00630 
006 40 
006 S0 
00660 
006 7 0 
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1111 AaEPIBLY llNE 

PARAM + 7 contains the drive numbers. 
The most significant bit of this byte is 
set to one if a pause is to occur before the 
disk is accessed, or to a zero if no pause is 
to occur. The disk is spinning only when it 
is accessed. It takes about a second to 
bring the disk up to speed for read and 
write operations. Before any disk opera
tion is performed, a disk must be selected 
and brought up to speed. If no further op
erations are done, the disk will turn off af
ter about three seconds. As long as the 
disk is spinning and consecutive disk op
erations are being done, there is no need 
to wait. However, if no operation has yet 
been done, or if the disk has turned off, the 
wait bit should be on. 

Model II 64K $ 329 8 

If you're looking for 

the best prices 


The order of operations are: Select a drive; 
position head if necessary; output to sec
tor register if necessary; read or write if 

DSKDRV Structure 

PARAM + 0 

+I 

+ 2 

+ 3 

+4 

+ 5 

+6 

+ 7 

FUNCTION 

SECTOR NUMBER 

TRACK NUMBER 

BUFFER 
ADDRESS 

T YPE CO MPLETION 

wl 
L 

STATUS 

DRI VE 4F 

=0 NO WAIT 
I = WAIT 

* 

* 

DSKDRV flows from beginning to end 
(don 't laugh-a lot of programs don't). In 
a concession to structured programming 
advocates, there are no computed GOTOs. 

* SUPPLIED ON RETURN 

Fig. 6. DSKDRV Parameter Block Input 

F04C FD09 006 80 ADD IY,BC ; PO I NT TO ENTRY 
F04E FD4 E00 006 90 LO C, ( I Y+0 ) ; GET COMMAND 
F051 FD4601 0070 0 LO B, ( I Y+l) ;GET SEQU ENCE 
F05 4 FD5E02 00710 LO E, ( IY+2) ; GET STATUS MASK 
F057 CB40 00720 BI T 0 , B ; CHECK TRACK BIT 
F059 282A 00730 JR Z, DSK 070 ;GO IF NO TRACK ACTION 
F05B DD7E02 00740 LO A,(IX+2 ) ;GET TRACK NU MBER 
F05E B7 00750 OR A ; TEST FOR ZERO 
F0 5F 2004 00760 JR NZ, DSK0 4 0 ; GO IF NO T RESTORE 
F061 3E0 3 007 70 LO A, 3 ;RESTORE COMMAND 
F063 1807 007 80 JR DSK0 50 ;GO TO RESTORE 
F065 32E F37 007 90 DSK04 0 LO (37EFH ) ,A ;OUTPUT TRACK t 
F068 0 5 00800 PUSH DE ;WASTE TI ME 
F069 Dl 0081 0 POP DE 
F06A 3El7 00820 LO A, 17 H ;SEEK COMMAND 
F06C 32EC37 00830 DSK0 50 LO (3 7ECH) , A ; OUTPUT RESTORE OR SEEK 
F06 F 05 00840 PUSH DE ;WASTE T IM E 
F070 Dl 00 85 0 POP DE 
F071 05 00860 PUSH DE 
F072 01 00870 POP DE 
F0 73 3AEC37 00880 DS K0 60 LO A, (3 7ECH) ;GET STATUS 
F0 76 0F 008 90 RRCA ;TEST BUS Y 
F077 38FA 00900 JR C,DSK060 ;LOOP I F BllSY 
F07 9 07 00910 RLCA ; RESTORE STA1'US 
F07A 0 077 06 009 20 LO ( I X+6) ,A ; STORE STATtlS 
F07D E698 00930 AND 98H ;TEST STATUS 
F07F 2804 00940 JR Z, DSK070 ;GO IF OK 
F081 3E01 00950 LO A, 1 ;POSITI ON ERROR FLAG 
F08 3 184B 009 60 J R DSK1 20 ;GO TO STORE 
F085 CB4 8 009 70 DSK07 0 BIT l,B ; GET SECTOR BI T 
F087 2808 009 80 J R Z,DSK08 0 ;GO IF NO SECTOR ACTION 
F089 DD7E0 1 00990 LO A, ( I X+l ) ;GET SECTOR 
F08C 32EE37 01000 LO ( 37 EEH ) ,A ;OUTP UT TO SECTOR REGI STER 
F08F 0 5 01010 PUSH DE ;WAST E TIME 
F09 0 Dl 010 20 POP DE 
F09 1 CB50 010 30 DSK080 BI T 2,B ; GET READ / WRI TE BIT 
F093 0 5 010 40 PUSH DE ; SAVE STAT US CHECK BITS 
F09 4 282 E 010 50 JR Z, DSK1 10 ;GO I F NO READ/WRITE AC TION 
F096 79 01060 LO A, C ;GET COMMAND 
F097 DD5E03 01070 LO E, (IX+3) ; GET BU FFER ADD RES S 
F09A 0 05604 01080 LO D, ( IX+ 4) 
F09D 21EC37 01090 LO HL , 37 ECH ;STATUS REGISTER ADD RESS 
f0A0 77 01100 LO (HL) ,A ; OUTP UT COMMAND 
f0Al CB58 011 10 BIT 3 ,B ; TEST READ / WRITE TYPE 
f 0A3 0 5 01120 PUSH DE ; WAST E TIM E 
f0A4 01 011 30 POP DE 
f0A 5 0 5 011 40 PUSH DE 
F0A6 Dl 011 50 POP DE 
f0A7 01Ef37 01 160 LO BC,3 7EfH ;DATA REGISTER ADDRESS 
f0AA 280C 0117 0 J R Z,DSK1 00 ;GO' If READ 
F0AC 7E 011 80 DSK090 LO A, ( HL ) ;GET STATUS 
f0AD 0F 011 90 RRCll ;BUSY TO C 
F0A E 3014 01200 J R NC , DSK110 ;GO If DONE 
f0B0 0f 0121 0 RR CA ; DRQ TO C 
f 0Bl 3 0F9 012 20 J R NC , DS K0 90 ;GO I F NOT READ Y 

Program contmues 

Model Ill 16K $839 

on TRS-BO® 


Color Computer 4K S119.oo 

O ther TAS-80 Model II . or Model 
Ill co mputers and systems. Colo r 
Compute rs. and Poc ket Computers 
are in stock at s imi lar savings. 

Check oul our low. low pnces 

on oil ladle /IMtek merchand ise 

WRIH OR CALL FOR OUR COMPLE TE 
PRIC E LIST 

* Payment Money Oroer. Cashiers 
Cheek . Cen.tl<ld Check Personal 
Checks require 3 weeks 10 clear VIS A 
MASTEACHAAGE - Add 3•,. 

* Prices subject 10 ctlancJe al any lime 

CALL (602) 458 - 24 77 

or write today 

RAN D'S ~236 
2185 E. FRY BLVD . 

® SIEOA VISTA, AZ 85635 
TRS-80 is a trademark o f Tandy Corporation 
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THE ASSEMBLY LINE 


F0B3 lA 81 23 0 LO A, (DE) 1GET BYTE 
F0B 4 02 012 40 LO (BC) ,A ;OUTPUT TO DISK 
F0B5 13 012 50 INC DE ;BUMP MEMORY POINTER 
FBB6 l8F4 01260 J R DSK090 1GO FOR NEXT 
F0B8 7E 01 27 0 DSK100 LO A, (H L) 1GET STATUS 
F0B9 0F ·01280 RRCA ; BUSY TO C 
P0BA 3008 01290 JR NC,DSKll0 1GO IF DONE 
F0BC 0F 01 3 00 RRCA 1DRQ TO C 
F0BD 30F9 01310 JR NC,DSK100 1GO I P NOT READY 
F0BF 0A 01320 LO A, (BC) 1GET BYTE 
F0C0 12 01330 LO (DE) ,A 1STORE 
F0Cl 13 01340 INC DE 1BUHP MEMORY POINTER 
F0C 2 18F4 013 50 JR DSK100 1GO FOR NEXT 
F0 C4 3AEC37 01360 DSKll 0 LO A, (37ECH ) GET STATUS 
F0C7 007706 013 70 LO (I X+6 ) ,A STORE 
F0CA Cl 01380 POP BC RESTORE MASK BITS 
F0CB Al 013 90 AND c TEST 
F0CC 2805 014 00 JR Z ,DSK130 GO IF OK 
t'0CE 3E02 01419 LO A, 2 ERROR CODE 
F000 0077 05 01420 DSK120 LO ( IX+5) ,A STORE IN COMPLETION TYPE 
F0D3 FDEl 01430 DSK130 POP IY RESTORE REGI STERS 
t'005 DDEl 91440 POP IX 
F007 El 914 50 POP HL 
P008 Dl 01460 POP DE 
F009 Cl 01470 POP BC 
FSOA Fl 01480 POP AF 
F9DB C9 01498 RET ;RETURN TO CALLING PROG 
PSDC 0159e PTAB EQ:J $ ;FUNCTION TABLE 
reoc 0009 01510 DEFW 0000H ; STATUS 
FBDE 00 01520 DEFB 0 
F0DP 80Bl 81 53 0 DE FW 01008 ; SEEK 
FBEl 18 01540 DEFB 18H 
F0E2 8C07 01550 DEPW 078CH ;READ SECTOR 
F0E4 l C 01568 DEPB lCH 
P0E5 AC0P 01578 DEFW 0FACH ;WRI TE SECTOR 
P0E7 7C 81580 DEFB 7CH 
F0E8 C40 5 01590 DEPW 05C 4H ;READ ADDRESS 
P0EA lC 0160 0 DEFB lCH 
F0EB E40 5 01610 DEFW 05E 4H ;READ TRACK 
F0ED 04 01620 DEFB 04H 
F0EE f 400 01630 DEFW 0DF4H ;WRI TE TRACK 
F9 F0 44 016 40 DEFB 44H 
0000 016 50 END 

0 0 0 0 x x x x 

TRACI< ACTION IF 

SECTOR ACTION IF 

READ I WRITE ACTION IF I 

WRITE • I, REA D = 0 

Fig. 7. OSK ORV Sequence Code 

necessary; and get status. ing to the drive number will be low after 
First the Interrupts are turned off and the LD (37EOH),A instruction. 

the registers saved. A Call is made to The conversion from zero through three 
OA7FH to get the address of the parame to a bit position Is handled by shifting SOH 
ter block. Next, the completion type and left the number of t imes corresponding to 
status are zeroed. the drive number. After the drive has been 

At about DSK010, the drive number is selected, the wait bit is tested. If a wait is 
picked up from PARAM + 7. A possible specified, a t ime delay of 65,536 counts is 
wait bit is masked out by AND 3. The drive performed at DSK020. 
number must be converted to 01 H, 02H, The loop at DSK030 tests the busy sta
04H or 08H so the proper drive may be se tus of the disk by reading the status regi s
lected by an output to address 37EOH. ter at 37ECH. If the disk is not busy, the 
Outputting to this address loads a four-bit loop falls through. 
latch in the expansion interface and turns The code from this point up to DSK040 
on a one shot for about three seconds. accesses a function table called FTAB 
The four select lines on the disk cable con based on the funct ion in PARAM +0. Each 
nect to the latch, and the one correspond- entry in the function table is made up of 

three bytes. The first byte is a sequence 
code for the function, the second is the 
principal command for the function, and 
the third Is a status mask. 

The sequence code is shown In Fig. 7. 
The four lower-order bits define opera
t ions for track action, sector act ion, read/ 
write act ion and read/write function. They 
are a type of microcoding for operations 
In DSKDRV. As an example, the sequence 
code for Write track is ODH , specifying 
head positioning over a track, no sector 
act ion, and read/write act ion with a write. 

The command for the funct ion is the ac
tual command to be output. The status 
byte is, in fact, a mask byte. When the 
final status is obtained, this value can be 
ANDed with the final status, and if any 
one bit falls through, an error has oc
curred. The sequence, command and sta
tus mask are put in B, C and E, respectively. 

The code before DSK040 checks for 
track action in the sequence byte by: BIT 
O,B. If track action is called for, the track 
number from PARAM + 2 is loaded. If this 
track number is a zero, a Restore function 
is done; if non-zero, a Seek funct ion is 
done. The track number is loaded into the 
data register at DSK040 for a Seek. At 
DSK050, the Seek or Restore command is 
output. 

That status loop at DSK060 loops until 
the Seek or Restore operat ion has termi
nated (busy reset). The status Is then 
stored in PARAM + 6, and a check is made 
of the validity of the Seek or Restore ac
tion. If any bit represented by 98H is on in 
the status byte, an error Seek or Restore 
has occurred, a type complet ion of 1 is 
stored in PARAM + 5, and an abnormal re
turn is made. 

If everything is proper, DSK070 tests 
the sector act ion. If sector action is called 
for (BIT 1,B), the sector number is picked 
.up from PARAM + 1, and an output is 
made to the sector register at 37EEH. 

The code at DSKOSO tests the read/write 
action (BIT 2,B). If there is to be a read or 
write, the command from C is output to 
the command register by: LD (Hl ),A. The 
buffer address is put into DE and the data 
register address into BC; this allows for a 
tight read/write loop. 

Next, bit three of the sequence byte is 
checked to determine whether the action 
is to be a read or write. A write action oc
curs at DSK090, while a read occurs at 
DSK100. In both cases, the busy bit is test
ed first to see if the last byte of the action 
has been transferred. If not, the DRQ bit is 
tested to see if the 1771 is ready for the 
next byte (write) or if it has the next byte 
(read). As the length of the operation is im
plicit in the command, nq check must be 
made of the number of bytes transferred 
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by the program. 
At the end of the read or write, the busy 

flag is reset and DSK110 is entered. The fi
nal status Is read from the status register 
by: LD A,(37ECH). This status is ANDed 
with the status mask; if the one-bit is set 
in the result , an abnormal type 2 comple

tion has occurred, and this code is stored 
in PARAM + 5. Otherwise, the zero initially 
put in the completion type remains on the 
return to the calling program. 

How to Use DSKDRV 

Not all the 1771 commands are used in 

20 'DI SK DRI VER DRlVER 
40 DEFUSR0=&HF000 
60 CLS 
80 INPUT " I NPUT FUNCTION : 0=RD STATUS !=POSITION HEAD 2=READ SEC 
TOR 
3=WRITE SECTOR 4=READ ID DATA 5 =READ TRACK 6=WRITE TRACK";F 
100 IF F<B OR F>6 GOTO 80 
120 POKE 6143 2-6553 6,F 
140 IF F<>0 GOTO 240 
160 GOSUB 460 
180 A=US R0 (6143 2-6 553 6) 
200 GOSUB 860 
220 GOTO 80 
240 IF F<> l GOTO 340 
260 GOSUB 460:GOSUB 680 
280 A=USR0(61432-65536 ) 
300 GOSUB 860 
320 GOTO 80 
340 GOSUB 460: GOSUB 600:GOSUB 680:GOSUB 760 
360 A=USR0 (6 14 32-65536 ) 
38 0 GOSUB 860 
400 I F F=2 OR F=3 THEN L=256 ELSE IF F=4 THEN Ls6 
ELSE L=3 000 
420 I=B:J=B+L-l : GOSUB 940 
440 GOTO 80 
460 INPUT "DRIVE t ";D 
480 IF D<0 OR D>3 GOTO 460 
500 I NPUT "WAIT(W) OR NO WAIT(N) " ;W$ 
520 IF W$<> "W" AND W$< >"N" GOTO 500 
540 I F W$= "W" THEN D=D+l28 
560 POKE 61439-65536 ,D 
580 RETURN 
600 INPUT "SECTOR l";S 
620 IF S <0 OR S>9 GOTO 600 
640 POKE 614 33-65 536,S 
660 RETURN 
680 INPUT "TRACK l";T 
700 I F T<0 OR T>39 GOTO 680 
72 0 POKE 614 34- 65536 ,T 
74 0 RETURN 
760 INPUT "BUFFER ADDRESS"; B 
780 IF B<0 OR B>61 431 GOTO 760 
800 POKE 6143 5-65536 , B-INT (B/ 25 6) *256 
82 0 POKE 61436-65536,INT(B/ 256) 
840 RETURN 
86 0 PRINT " COMPLETION=";PE EK(61 43 7-6 553 6) 
880 PRINT "STATUS="; PEEK( 614 38-65536) 
90 0 FOR I=0 TO 300:NEXT I 
920 RETURN 
94 0 M=0 
960 FOR K=I TO J 
980 IF M<> INT(M/ 1 6)*16 GOTO 1040 
1000 IF M=256 THEN M=0 
1020 L=M:GOSUB 1180 
1040 I F K>3276 8 THEN L=PEEK(K- 65536) ELSE L=PEEK(K) 
1 060 GOSUB 1180 
1080 M=M+l:IF M=I NT(M/ 16)*16 THEN PRINT 
1100 IF INKEYS <> " " GOTO 1140 
1120 NEXT K 
1140 PRINT 
1160 RETURN 
1180 Ll=INT(L/ 16 ) :L2=L-Ll*l6 
1200 IF Ll <l0 THEN PRI NT CHR$(Ll+48) ; ELSE PRINT CHR$(Ll +55); 
1 22 0 IF L2<10 THEN PRINT CHR$(L2 +48 ) ; ELSE PRINT CHR$(L2+55 );
1 240 PRINT" "; 
1 260 RETURN 

Program Listing 2. Disk Driver Driver 

TRS-ao· 
MICROCOMPUTERS 
We have consistently offered the 
TRS-80 line at savings up to 20%, 
which means you can save $150 
to $1500 by buy ing direc tly from 
Computer Discount of America. 

TRS-80 Model II, 64K System, 
with disc drive only $3385.00 

Other TRS-80 Model 11 , or Model 
Ill computers and systems. Color 
Computers, and Pocket Computers 
are in stock at similar savings. 

Our savings are as big on expan
sion interfaces, printers, d iskettes 
everything for your TRS-80 System. 

ATARI~ ' = \ 
MICROCOMPUTERS I~' I 

We have the fu ll line of ATARI 
personal computers and systems. 
including Models 400 and 800. 
The computers. accessor ies, and 
ha rdware are brand new, in 
factory sealed cartons, and carry 
a full factory warranty. 
Most models are in stock for 
immediate de livery (usually 
within 7-10 days) . and a price 
quote is as near as your phone. 
So if you 're looking fo r the best 
prices in the U.S.A., for micro
computers and accessories, call 
Computer Discount of America, 
Inc .. West Milford, New Jersey 
07480. 201-728-8080. NO TAX ON 
OUT-OF-STATE SHIPMENTS. 
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; DISK QITOR/ASSEMBLER: luff scrw' 

THE ASSEMBLY LINE 


INPUT FUNCTION• 0=RD STATUS !=POSITION HEAD 2=READ SECTOR 
3=WRITE SECTOR 4~READ ID DATA 5=READ TRACK 6=WRITE TRACK? 0 
DRIVE #? 0 
WAIT<W> OR NO WAIT<N>? W 
COMPLETION= 0 
STATUS= 0 
INPUT FUNCTION• 0=RD STATUS !=POSITION HEAD 2=READ SECTOR 
3=WRITE SECTOR 4=READ ID DATA 5=READ TRACK 6=WRITE TRACK? 
BREAK IN 80 
READY 
>CMD" p• 

Fig. 8. Disk Driver Screen Dialog 

INPUT FUNCTION• 0=RD STATUS !=POSITION HEAD 2•READ SECTOR 
3=WRITE SECTOR 4=READ ID DATA 5=READ TRACK 6=WRITE TRACK? 4 
DRIVE #? 0 
WAIT<W> OR NO WAIT<N>? W 
SECTOR #? 0 
TRACK #? 5 
BUFFER ADDRESS? 40000 
COMPLETION~ 0 
STATUS= 0 
00 05 00· 09 01 F7 0E 
INPUT FUNCTION: 0=RD STATUS !=POSITION HEAD 2=READ SECTOR 
3=WRITE' SECTOR 4=READ ID DATA 5=READ TRACK 6=WRITE TRACK? 
BREAK IN 80 
READY 
>CMD"P" 

Fig. 9. Read ID Function Screen Dialog editing; m6dular lilurce and object: · 
relllcation; link ed~fng; symbol table witli 
XREF; 8 ch1recter symbols: 
Mod 1 32k disll #·1050-10 $149.00 
Mod 3 32k disk #1250-10 SlU.00 

TAPE EDITOR/l.SSEMBLER: available 
8/81 ; supports relocatable object; 
Symbel I.Ible with XREF. . 
Mod ~ #1250-20-$49.9~ 

FULL SCREEN PROGRAM TEXT 
EDITORSdull cursor and scrolling • 
~ntrol; block mo'vetcopy/delete: global 
find and change: · 
Fon.ape and disk BASIC: 
Miid 1 #1010-20-S2U5 
Mod 3 #121o.;20..:.sn.ts 
For EDTASM source fllfis: 

, Mod 1 #1010-31-$34.95 

XBUG; Seil-Relocating Debug Tool and 
Monitor: with multi-speed single stl'p 
feature: 
Mod 1 #1020-10_;.Sll.15 
Mod 3 #1220-10-$19.95 

N.ote: these products are not available tor 
level 1. "'ii\ 
Whon ordering S!*ify Model. RAM size, 
# .ol disks" · · 

.,, . Send cjl.ecll) money order, or MC/VISA 
:•J :ulmliers}nd expiration.date to : ' 

Conqlilfer Applications Unlimited 
,0. Box.214, Dept. 600 ~ ._.. 
,,_ New York 10580 t.:::'.:J ... 

COMPUTER 
APPLICATIONS 
UNUMDEDrM .; -, 

..-107 

DSKDRV. As the Step, Step In and Step 
Out commands are somewhat redundant 
with Seek, only Seek (and Restore) are 
used In DSKDRV. DSKDRV, however, can 
be used to perform virtually any disk oper
ation performed in the DOSes. 

If you are operating with a properly for
matted diskette, you will have no problem 
reading or writing to any sector on the 
disk. Reading a track is also no problem. 
You should experiment with the Write 
track for some time before trying this 
function on your 2000-name malling list, 
however. 

Program Listing 2 Is designed to give 
you some experience using DSKDRV. The 
BASIC program Is called Disk Driver Driver 
and makes it somewhat easier to inter
face to DSKDRV than Debug or another 
assembly language program. Disk Driver 
uses a parameter block area at locations 
OEFFOH, so be certain to protect memory 
above that point by answering the memory 
size question as 61423. 

Fig. 8 shows the sample output from 
Disk Driver Driver. The program first asks 
for the function to be performed. The code 
corresponds to the function codes In DSK
DRV. Next, the drive number and wait bit 
status are requested. In this case, the 
function was simply to read the status, 
and the program returned the completion 
type of zero and status of zero. 

A sample display for a read ID function 
is shown in Fig. 9. In this case the sector 
and track numbers were also requested. 
Disk Driver Driver always asks for the sec
tor number for a read or write, even though, 
as in this case, it Is not required. 

The buffer address can be any address 
not in use by BASIC, and capable of stor
ing 3000 bytes or so for the read track 
function. Any read or write operation Is 
followed by completion type and status 
and the contents of the buffer. The buffer 
contents printout can be stopped by 
pressing any key (except shift). 

In an earlier figure we saw the appear
ance of a track directly after formatting. 
Fig. 10 shows the printout of the same 
track with data. The first column of the 
display Is the displacement from the start 
of the buffer In hexadecimal. This value 
cycles from OOH through FFH and then 
back to zero again. 

Fig. 11 shows the display resulting from 
a Read sector function. This Is the third 
sector of the directory. Whlle Disk Driver 
Driver is no Superzap in its sector dis
plays, It will let you look at any sector on 
the disk. Furthermore, it lets you look at 
any track to investigate strange format
ting or other secrets. 

The Strange Case of Lost Data 

Now to get back to the glitch I men
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THE BOOKKEEPERS 

TO ORDER CALL (603)447-2745 


Pragmatic Programs for Small Business 

If we don't use them we don't sell them 


GENERAL LEDGER e ACCOUNTS RECEIVABLE 
We coll this program Intermediate Bookkeeper. It comes 


with o standard chart of accounts. Accounts con be 

changed or added up to o total of 110 accounts '(Including 

headers). This modification of accounts Is done by the 

menu driven program - not by reprogramming. Posting is 

done from your checkbook ona your soles summary. You 

post account number, check number, description .. (only If 

you want it), and the amount. Proof of balance Is obtained 

by running on adding machine tape of checks and posting

the total as a negotiVe amount to the Cash In Bank account. 

The program will tell you whether you are In balance and 

If not how much your error is. A complete listing of all 

Items posted to any account is available on call. At least 

4400 entries can be posted and retained for any year. 

Reports print In an 80 column format on o printer and are 

standard Statement of Condition, Profit and Loss, and Gen

eral Ledger Detail. Year to date totals, Period to date totals 

and percentages are given. 


One of the principals in this company uses the system 
in on accounting business. Several clerks have used the 
system. This years clerk was 14 and averaged 200 entries 
per hour. 

This Is the type of program you have been looking for 
one that Is simple - one that is quick - one that saves you 
time Instead of wasting It. 

Price ..... .. ........... . .... $109.95 


• 
AM Rose, Our Accounts Receivable Clerk Is not for fN«V

body. This Accounts Receivable program does not gener
ate Invoices, rather It Is used to produce work lists and 
bills, and when applicable to post automatic charges-and 
service charges. 

• 
Our accountant uses this to prepare his own bilijng, 

however, the best use of this program would be a com
pany that normally bills most of ll'S customers on o flat 
rote monthly basis such as o small garbage company or 

• 
a small leasing company. Each control Is set up on o pair 
of diskettes and con handle 328 accounts. A disk record 
Is maintained of the lost 18 tronsoct19ns per customer. 
Each customer Is assigned an account number by the 
machine when first entered. Customer lists can be listed 

• 
In alphabetical order or In order of account number. 
Biiis are printed on ploln white tractor feed paper (not ~ 
printed) and toke 55 seconds per bill to print (average) . 
Accounts with o zero balance do not print. Accounts can 
be deleted when no longer needed. Sorts ore done quickly 

• 
except when Initially entering o name Into the system. 
We feel that o little time taken at the beginning Is well 
worth the speed thereafter. Posting Is rapid but one hos 
the chance to correct errors. At the end of each posting 
session a journal entry is prepared for posting to th' gen

• 
eral ledger. Each posting stores date, Invoice number, type 
of transaction, and amount on diskette. 

Price ....................... S150.00 

Both programs require a Radio Shack TRS-80 

Model I or III w I 48K, 2 Disk Drives, and at least 


an 80 column printer 

MONEY BACK IF NOT SATISFIED 


Sturdivant and Dunn, Inc . .... a2ORDER FROM 73 Washington St., Box 277 
Conway,N.H.03818 

Phone(603)447-2745 

TRS·80 is a trademark of TANDY CORPORATION 
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REMsoFT, Inc. 

Let Your TRS·&oe 
Teach You 

ASSEMBLY LANGUAGE 
Tired of buying book alter book on assembly 

language programming and still not knowing your 
POI' from your l'IJSH'1 

REMSOFT proudly announces a ITIOfe effi
cient way. using your own TRS·SOI' . to learn the 
fundamentals of assembly language programming 
· ·at YOUR pace and at YOUR convenience. 
Our unique package, " INTRODUCTION TO TRS-809 
ASSEllllLY PROGRAMMING" , will provide you with 
the following: 
• Ten 45-minute lesson~ on audio cassettes. 
• A driver program to make your TRS-809 video 

monitor serve as a blackboard for the instructor. 
• A display program for each lesson to provide 

illustration and reinforcement for what you are 
hearing. 

• A textbook on TRS·8Q'!> Assembly Language 
Programming. 

• Step-by-step dissettion of complete and useful 
routines to test memory and to gain direct control 
over the keyboard. video monitor. and printer. 

• 	How to access and use power1ul routines in your 
Level II ROM. 
This course was developed and recorded by 

Joseph E. Willis and is based on the successful 
series of courses he has taught at Meta Technologies 
Corporation, the Radio Shack Computer Center. and 
other locations in Northern Ohio. The minimum 
system required is a level II , 16K RAM. 

REMASSEM·1 only $89.95 

LEARN TRS-80® 

ASSEMBLY LANGUAGE 


DISK 1/0 
Your disk system and you can really step out with 

REMIOFT'a Educational Module. REMOISK-1. a 
··short course·· revealing the details of DISK 1/0 
PROGRAMMING using assembly language. 

Using the same format as our extremely popular 
introduction to assembly language programming , 
this "ASSEMBLY LANGUAGE DISK 1/0 PROGRAM· 
MING" course includes: 

• Two '5-minute lessons on audio cassette. 

• 	A driver program to make your TRS-808 video 
monitor serve as a b lackboard for the instructor. 

• 	A d isplay program for each lesson to provide 
illustration and reinforcement for what you are 
hearing. 

• A booklet 	of comprehensive. full y-<:ommented 
program listings illustrating sequential file 1/ 0 . 
random-access !tie 110. and track and sector 1/ 0 . 

• 	A diskette with machine-readable source codes 
tor all programs discussed. in both Radio Shack 
EDT ASM and Macro formats. 

• 	 Routines to convert from one assembler format 
to the other. 

This course was developed and recorded by 
Joseph E. Willis. for the student with experience 
in assembly language programming; it 1s an inter
mediate-to advanced-level course. Minimum hard 
ware required is a Model I Level II. 16 K RAM one 
d isk drive svstem. 

REP.'DISk-1 only $29.95 
pealer inquiries invited 
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Fig. 11. Read Sector Display 

tioned at the first part of this column. Us If you can ferret out the answer, you' ll be 
ing DSKDRV, I consis1ently got a Los1 mentioned In dispatches in this column. 
Da1a status for the Read track function. 
The data Itself, however, looked valid. 
Checking around, I happened to talk to . . . And Speaking of Programmer Error 

Bill Schroeder of Galactic Software. He I did It again. Another error In a column. 
suggested I talk to one of their people, Tim (For my only previous error please look at 
Mann, the reslden1 1771 expert. Before I the April, 1923, column of 80 Mlcrocom
could even describe the problem com outing,where I discussed punched cards.) 
ple1ely, he said, " Yes, on Read 1rack I no In the March column, marking should read 
ticed that I was consistently getting a spacing and vice versa. Thanks to Charles 
Lost Data message. I suspect there ls an A. King of Techplan Corporation, Falls 
error In the 1771." Perhaps one of you can Church, VA, for th is. 
define under what condit ions the Lost Tha1's It until next month. Thanks for all 
Data message appears. ls there an error in your comments and suggestions on 1he 
the 1771 logic? Or Is It programmer error? column.• 

REMsoFT, INC. 

571 E. 185 st. 
Euclid, Ohio 44119 

(216)531-1338 

Include $1.SO tor shopping and handling. 

Ohio resklenls add 5V1% sales lax 


TRS·80® is a 1rademark ot the Tandy COip. 
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·~-- Appa~at Inc 303/741-1111I ~ 	 4401 South Tamarac Parkway
264~ 	 I • "' Denver, Colorado 80237 

Announces More 

New Products 


for your TRS-80® Model I • Ill 


CHEXTEXT (plOllC)UnCed Check Tut) 

Apparat, Inc. announces CHEXlEXT, a 
variable length dictionary which interacts 
with SCRIPTSIT®, to highlight potential 
spelling and typographical errors in a 
text file. 

Some of the CHEXTEXT features are: 

• 	 Variable Length Dictionary: lhe 
dictionary may be supplemented, 
depending on your system harcf\Nare 
(i.e. disk drive storage). 

• 	 l\Aenu Driven. 

• 	 User Oriented. 

• 	 Dictionary may be complemented 
with unique industry jargon. 

• A dual 80 track drive supports an 
approximate 50,CXX) 'NOrd dictionary. 
Smaller dictionaries are provided with 
Basic CHEXTEXT Package ( 10,CXX) to 
20,CXX) 'NOrds.) Minimum system 
requirement-2 disk drives and 48K 

• 	 Complete documentation. 

• 	Reduces time required for 
proofreading. 

Available from Apparat, Inc. for only 

$7995 
catalog No. 2-1.48 

TRS«> DIGITAL TALKER: 
A low cost alternative to the TR~ Voice 
Synthesizer. 

Allows voice synthesis with no additional 
harcf\Nare on your TR~ Model I Level II 
or Model Ill 161< versions. lhe voice signals 
are generated via the cassette output 
port. A Radio Shack external speaker/ 
AMP can be used for sound output. 

Features 
Comes with 16 preprogrammed 'NOrds 

Digits 0-9 
+ Plus 

Minus 

I Divided by 

= Equals 

• Times 


And calculator mode software 


Possible Applications utilizing the 
techniques internal to this program are: 

• Talking clock 
• 	 Program reader 
• 	Computer generated sound to a id In 

visual problems 

Supplied on Diskette or tape 
· 	(please specify) for only $29.95. 

Catalog No. 1-026 

CATALOG CORRECTIONS 

CAT #1 -223 Price should be $195.95 

instead of $39.95 

CAT #1-225 Price should be $24.00 

instead of $39.95 

CAT #2-405 Price should be $99.00 

instead of $79.00 

CAT #1-403 Price should be $549.00 

instead of $645.00 


Don't forget to ask for your Free 19i81. 
Apparat catalog when placing y6ur 
order. 

"On.going Support for Microcomputers" 
®llEGISTEIED 1RADEMARICS Of TANDY CORP. 
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f0APPLICATt2!! 

" . .. I knew that time was short 

for me and my Model I . .. But in 
parting, I wished to give my trusty 

Model I a taste of . .. high resolution graphics." 

When I first saw the TRS-80 Color 
Computer, I knew that time was 

short for me and my Model I. Those flashy 
graphics, those tiny dots, lines and cir· 
cles, and all that color won me over. But in 
parting, I wished to give my trusty Model I 
a taste of those same high-resolution 
graphics. 

This month's project is the result-a 
grid of graphic dots as fine as those which 
make up the letters on the screen: 384 
across and 192 down. This month's proj 
ect Is also the most complicated and cost· 
ly you will likely see In my column. I call it 
"The Detailer." It demands 30 Integrated 
circuits, many hours of wiring, care in as
sembly, and about $75 In parts. 

After all the work, however, you wi ll 
have a graphics addit ion with a resolution 
higher than any available commercially 
for the TRS-80, as well as more graphics 
detail than any other popular home com· 
puter. Although no actual grey scale is 
provided, shades of grey can be simulated 
by varying the density of the dots used. 

Now for the requirements. For greatest 
ease man ipu lat ing the screen, your 
TRS-80 should have 48K of memory. How
ever, this is not essential. Aside from an 
edge card connector to attach to The De
tailer, you will also have to place two wi res 
directly Inside your computer (one to its 
master clock, and one to Its vertical sync 
line). Finally, the video monitor and the 
computer's video output will both attach 
to The Detailer. 

Design Thoughts 

There were several considerations in
volved In the design of th is board. First, 
the video signal should relate as closely 
as possible to that provided by the TRS-80 
itself. Next, a relationship should be 
maintained between the TRS-80 graphics 
blocks and the higher resolution graphics 
areas. Finally, both high-resolution draw
ings and normal text and graphics should 
be available on the screen simultaneously. 

The Detailer is designed so its dot se
lection and video synchronization are 
identical to that produced by the TRS-80; 
this Is done simply- by steal ing the 
TRS-80 video circu itry IC by IC. Also, the 
output signal is of the same amplitude 

and t iming, thereby providing perfect syn
chronization between the two units. And, 
finally, it creates its graphics indepen· 
dently of the text and graphics normally 
within the TRS-80, meaning both may be 
mixed on a single monitor, or the TRS-80 
and The Detailer may be fed to separate 
video monitors. 

This high-resolution addition consists 
of several major blocks: 

1. A video 	" countdown" chain almost 
identical to that Inside the TRS-80, 
which provides row and column ad
dresses for the video dots, and a set 
of horizontal and vertical synchroni
zation and blanking signals for the 
video monitor. 

2. 12,288 bytes of random access mem
ory to store the h igh-resolution 
graphics informat ion . Dynamic 
RAMs (type 4116- the same as those 
used for normal TRS-80 memory) are 
used for this. 

3. A latch and shift register to capture 
the graphics dots and shift them out 
one at a time to the video screen. 

4. Write-select ci rcuits to fill the high
res memory from the TRS-80, and 
read-select circuits for use by The De
tal ler. Memory refresh (dynamic 
RAMs are used) is provided automati
cally by each screen display cycle. 

Immediately upon connect ing The De
tailer, very fine-definition video graphics 
are available without complicated syn
chronization and control-twiddling. 

Circuit Details 

The timing for The Detailer can be 
achieved In two ways: first , via a self-con· 
tained crystal osci llator made up of Z1 , 
sections a/b/c, two resistors, a variable ca
pacitor, and a crystal. The crystal (1 0.6445 
MHz) Is available from Radio Shack as a 
special order item, for $4.95. 

The second method is easier and more 
reliable. The c lock timing signal is provid· 
eel by the TRS-80 itself at Z42, pin 6. By 
running a wire from this Integrated circuit 
inside the computer case to the high-reso
lution board, accurate and synchronized 
timing of the video is possible. 

The timing pulse Is then fed to Z2. This 
pulse has three results: It toggles the vid· 

eo shift register, which sends dots to the 
screen at a 10 MHz rate; it is divided Into a 
video divider chain signal (0.887 MHz) for 
the column, line and row select ion; and It 
creates the video byte latch signal (1.774 
MHz combined with 3.5481 MHz for a 
short latching pulse). 

Z4 t hrough Z7 represent the video divid
er chain itself. Sixty-four columns, twelve 
lines and sixteen rows are addressed by 
these dividers; t he dividers also determine 
the occurrence of horizontal synchroniza
tion (at Z5 pin 11) and vertical synchroniza
tion (at Z7 pin 11). The simultaneous oc· 
currence of horizontal and vertical sync 
determines the blanking period (the time 
during which the video monitor's electron 
beam Is off), provided by Z9a. For details 
on the operation of t he video countdown 
chain, read the TRS·BO Technical Refer
ence Handbook, which contains an excel
lent description. 

High-res memory is selected in much 
the same way as that In normal video 
memory. In this case, when address lines 
14 and 15 are high, the high-resolution 
video Is selected. The output of Z15b then 
swings low, switching mult iplexers Z10 
through Z13 from t he video divider chain 
to the computer address lines. 

Simultaneously, the high-res refresh/ 
select lines (found at the input of Z20) are 
switched to the computer, completing 
computer selection of high resolution 
mode. If the computer's write (WR) line Is 
also low at that t ime, then the high-resolu
tion memory Is written into by the TRS-80. 

The video byte selected by the high-res
ol ution board is latched into Z16, and 
shifted out a bit at a t ime through Z17. 
This shifted dot pattern moves through 
Z15d to Z30, where Its voltage level Is ad
justed to be compatible with normal video 
output. The horizontal and vertical sync 
signals, meanwhile, are fed through Z27, 
Z28, and Z29, and subsequently mixed to 
provide a composite video output. 

This output Is then mixed with Its syn
chronous partner, the video ouput of the 
TRS-80. The two are synchronized by Z31 , 
which, when power is appl ied to The De
tailer, switches high. The vertical sync sig
nal from Z66 pin 12 on the TRS-80 clears 
th is circu it , allowing the clock pulses to 
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begin counting through the video divider 
chain. If for some reason the two boards 
get out of sync, momentarily depressing 
S1 will again trigger Z31 , restoring syn
chronization. 

Construction Hints 

The Detailer is not an easy project to 
tackle. It requ ires considerable patience, 
and you must follow a few important 
guidelines: 

1. Use the power supply as shown. It's 
crucial that the - 5 volt power line be 
stable first and last, so do not at
tempt to change the arrangement of 
parts. 

2. Bypass capacitors on all Integrated 
circu its are vital. Use 0.1 microfarad 
capacitors between +5 volts and 
ground at each IC, and use good 
quality glass or tantalum capacitors 
between +5 and ground, + 12 and 
ground, and - 5 and ground on the 
memory chips. 

3. Handle the memory chips with care, 
and don't put them in their sockets 
until the circuit is complete. Also, ap
ply power and test the voltages be
fore putting the memory chips in 
place. Then remove power and insert 
the chips. 

4. Wire-wrap carefully, and keep con
nections short and clean around the 
memory and multiplex areas, partic
ularly where the GRAS, CCAS, 
CMUX, MAAS, MCAS, and MMUX 
lines are found. 

5. Put 	a heavy heat sink on the 7805 
voltage regulator, or use a separate 
five-volt regu lator for the memory 
chips. Without a heat sink, the power 
rating of the 7805 can be exceeded 
and the board will show many memo
ry errors. 

6. The board 	cannot be successfully 
accessed at high speed. If you have a 
high speed modification In your com
puter, make sure it returns to normal 
speed when writing to the high-res 
memory. 

7. Three hundred nanosecond 4116 dy
namic RAMs will give the best re
sults. The memory select ci rcu itry 
during screen access Is very fast, and 
can outrun some of the old standard 
450 nS memories. 

8. The line 	marked " HIRES* " on the 
schematic is the most time-sensitive, 
and likely to cause memory drop
outs. Be sure to use the pull-up and 
pull-down resistors on this line. 

9. Occasionally, random dots will turn 
on in a wire-wrapped version of this 
circu it. Since a copy of this memory 
Is stored In your TAS-80's RAM, a 

Table 1. POKE Codes for High-Resolution 

DOTS IN BI NARY 

0 0 0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 • 0 0 0 0 0 1 

0 0 0 0 • 0 0 0 0 0 1 0 

0 0 0 0 * • 0 0 0 0 1 1 

0 0 0 * 0 0 0 0 0 1 0 0 

0 0 0 * 0 * 0 0 0 1 0 1 

0 0 0 * * 0 0 0 0 1 1 0 

0 0 0 * * * 0 0 0 1 1 1 

0 0 * 0 0 0 0 0 1 0 0 0 

0 0 * 0 0 * 0 0 1 0 0 1 

0 0 * 0 * 0 0 0 1 0 1 0 

0 0 * 0 * * 0 0 1 0 1 1 

00 * *00 0 0 1 1 0 0 

0 0 * * 0 * 0 0 1 1 0 1 

00 *** 0 0 0 1 1 1 0 

0 0 * * * * 0 0 1 1 1 1 

0 * 0 0 0 0 0 1 0 0 0 0 

0 * 0 0 0 * 0 1 0 0 0 1 

0 • 0 0 • 0 0 1 0 0 1 0 

0 * 0 0 * * 0 1 0 0 1 1 

0 * 0 • 0 0 0 1 0 1 0 0 

0 * 0 * 0 * 0 1 0 1 0 1 

0 * 0 * * 0 0 1 0 1 1 0 

0 	 * 0 * * * 0 1 0 1 1 1 

0 * * 0 0 0 0 1 1 0 0 0 

0 * * 0 0 * 0 1 1 0 0 1 

0 * * 0 * 0 0 1 1 0 1 0 

0 * * 0 * * 0 1 1 0 1 1 

0* * * 00 0 1 1 1 0 0 

0 * * * 0 * 0 1 1 1 0 1 

0 * * * * 0 0 1 1 1 1 0 

0 1 1 1 1 10 	 * * * * * 
* 	 0 0 0 0 0 1 0 0 0 0 0 

Note: Lighted dots are marl<ed with a st ar r~ blank 
·undots.. are marked with an o (0). 

HEX 

0 0 

01 

02 

03 

04 

0 5 

06 

07 

0 8 

09 

0A 

0B 

0C 

0D 

0E 

0F 

10 

11 

1 2 

13 

14 

15 

16 

17 

18 

19 

l A 

lB 

l C 

lD 

lE 

lF 

2 0 

Graphics 

OCTAL 

0 0 

01 

02 

0 3 

04 

05 

06 

07 

1 0 

11 

12 

13 

14 

15 

16 

17 

2 0 

21 

22 

23 

2 4 

25 

26 

27 

30 

31 

32 

3 3 

34 

35 

36 

3 7 

40 

DEC I MAL 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

1 3 

14 

15 

16 

17 

18 

1 9 

2 0 
21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

3 1 

3 2 

Taote conttnues 
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MODEL II 

26-4002 
64K 1 Drive 

$3440.00 

26-4160 I Drive Exp... ... .. $1034.00 

26-4161 2 Drive Exp .. . . . .. . . 1574 .00 
26-4162 3 Drive Exp... .. .. . . 2114 .00 
26-4530 Scripsit II. . . .. . . . . ... 265.00 

26-4512 Profile II. . .... . . .. . . 162 .00 
26-4511 Visicolc II. .. . . . . ... . 265.00 

26-4501 Gen Ledger... . . . .. . 180.00 
26-4506 Moil List . .. . . . .. . ... 72.00 

PRINTERS 

C:EnTRDnlC:S 

BEST PRICES 
Fast 100 CPS Centronics 

730-lA Printer . . . . . . . . .... . $577.00 

Tex t Quality Centronics 
737-1 Pr inter . ... ... .. . .. . .. $737 .00 

$DISCOUNT$ 
MODEL Ill 

TRS-80® DEALER A301 

COMPUTER SPECIALISTS 

CALL US••. 
SAVE MONEY 
We carry the full line of TRS-80 Computers. All 
other R.S. software, furniture, and accessories 
at discount from catalog price . We stock most 
items to assure you fast delivery and save you 
money. 

26-1140 Expansion lnterfoce... . .... • .. .. . ... .... . $249.00 

26-1141 16K Exp. Interface.... . ..... . .... . • ........ 359.00 
26-1142 32K Exp. INterfoce ... . • .. .... ... . ......... 469.00 

26-1145 RS232C Boord. .. . . . .. . . . . . . • .. . . . ... ... . . . . 84 .00 

26-1160/ 1 Mini Disk Drive . .. . ... .... .... .. . ... . . .. 419.00 

26-1563 Scripsit-Disk .. . . .... . . . . . .. . . ... • .. ... • . . . . 79 .00 

26-1566 Visicalc . ....... .... ... ..... ... . . .. . . . . .... 83.00 

• • • • • • PRINTERS• • • • • • 

26-1155 Quick Printer . ... . .... . . .. .. .. .. .. .. ...... 187.00 

26-1167 9'/, Dot Matrix Printer. . ... • . . ... •. ... • . ... 360.00 

26-1166 Line Printer VI. ..... . .. ... . .... .. . . . . . . . . 1080.00 
26-1158 Daisy Wheel II. . . .... . . . .. .. ..... .. ...... 1799.00 

26-1165 Line Printer V . . . . . . . • ... .. . . . . .. ........ . 1710.00 

Pocket Computer 

263501 1.9K P.C .. .... ... . . . $221 .00 

- ... 
26-1061 4K I. . . . . $629.00 
26-1062 16K Ill ........ ... 865.00 
26-1063 32K Ill 

W/2 Drives. RS232. .... . . 2225 .00 

COLOR 

Dtti§¥!ii·" 

26-3001 4K... . .. . .. .. ... $353.00 
26-3002 16K Ext . Basic. .. . . 533.00 
26-3008 Joysticks ... . . . .. . . 22.50 

26-3010 Color Video... . . . 353.00 

26-1206 Recorder . .. . .. .. .. 54 .00 

commodore 
AUTHORIZED DEALER 

CALL FOR PRICES 

ALL POCKET AND COLOR 
COMPUTER SOFTWARE 

SOLD AT DISCOUNT 

26-3503 Cassette IF. . ... . . . .. . 45.00 WRITE US FOR A 
14-81 2 Recorder . . .... ... ... . . 72 .00 FREE CATALOG 

1-800-841-0860 Toll Free Order Entry 

No Taxes on Out Of 
Stat-0 Shipments 

DOWNTOWN PLAZA SHOPPING CENTER 
115 C. SECOND AVE. S.W. 

CAIRO, GEORGIA 31728 
Immediate Shipment (912) 377-7120 Ga. Phone No~ & Export 

From Stock on Most Items TRS-IO Is a r..lstar...i traclamarl< of the Tandy Corp. 

R.S. 90 Day Limited Warranty 
F-48 Form Provided 

Largest Inventory 
In The S.E . U.S.A. 
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subroutine to write this copy back In· 
to high-resolution RAM can be used: 

LD HL,OCOOOH 
LOOP LO A.(HL) 

LD (H L),A 

INC HL 
LD A,H 

OR L 
JR NZ.LOOP 
RET 

How It Works and How to Use It 

Look carefully at the dots that make up 
the letters on your TRS-80 sc reen. Set a 
few graphics characters, and turn the con
trast and brightness down so the lndivid· 
ual dots are clearly defined. You will see 
that each graphic Set point is really made 
up of a block of dots, three dots across 
and four dots down. Now, print a CHA$ 
(191), and notice that this full block (made 
up of six of the Set points) is six dots 
across and twelve dots down. 

The Detailer is set up to occupy the top 
16K of memory space In the TRS-80. Each 
byte of high-resolution memory affects six 
screen dots, In the same way that each 
byte of normal screen memory affects an 
area six dots across. The difference Is that 
The Detailer only creates a character one 
dot deep. That means It takes twelve 
bytes of memory to create a graphics 
block six dots across and twelve dots 
down (like CHR$(191) ). 

High-resolution graphics act somewhat 
like a binary window: Each bit of memory 
lights up one bit on the screen, like this 
• • • • • • . The right-most bit Is bit 0, and 
the leftmost Is bit 5. Bits 6 and 7 are not 
needed, since each graphics character is 
only six dots wide. Table 1 shows how a 
single memory cell would affect the dots 
on one line of the screen, counti ng In bl· 
nary, hexadecimal, octal and decimal. 

Chances are you 'll never see me use oc
tal numbering In this column again. But It 
just so happens that these graphics lines 
are six dots across. Whereas hexadecimal 
breaks groups of binary digits Into fours 
(0000 0000 0000), octal breaks them up in· 
to threes (000 000 000 000), and is mainly a 
heritage of 12-bit minicomputers. (Note to 
you machine language programmers
did you know the architecture of the Z-80 
Is really octal? Check It out.) Octal can be 
a convenient way of visualizing the six
dot-wide " bytes". If hex or octal doesn't 
Interest you, then decimal w i ll work just 
fine; cut out or copy Table 1, and refer to 
the dec imal values when drawing lines. 

Before drawing lines, It's time to hook 
up The Detailer. Follow these steps: 
•Attach the edge card connector to the 

TRS-80. 

* 0 0 0 0 * 1 0 0 0 0 1 21 41 33 

* 0 0 0 * 0 1 0 0 0 1 0 22 42 34 

*000** 1 0 0 0 1 1 23 43 35 

* 0 0 * 0 0 1 0 0 1 0 0 24 44 36 

* 0 0 * 0 * 1 0 0 1 0 1 25 45 37 

*OO * *O 1 0 0 1 1 0 26 46 38 

* 0 0 * * * 1 0 0 1 1 1 27 47 39 

* 0 * 0 0 0 1 0 1 0 0 0 28 5 0 40 

* 0 * 0 0 * 1 0 1 0 0 1 29 51 41 

* 0 * 0 * 0 1 0 1 0 1 0 2A 52 42 

* 0 * 0 * * 1 0 1 0 1 1 2B 53 43 

* 0 * * 0 0 1 0 1 1 0 0 2C 54 44 

* 0 * * 0 * 1 0 1 1 0 1 20 55 45 

* 0 * * * 0 1 0 1 1 1 0 2E 56 46 

* 0 * * * * 1 0 1 1 1 1 2F 57 47 

**0000 1 1 0 0 0 0 30 60 48 

* * 0 0 0 * 1 1 0 0 0 1 31 61 49 

* * 0 0 * 0 1 1 0 0 1 0 32 62 5 0 

* * 0 0 * * 1 1 0 0 1 1 33 63 51 

* * 0 * 0 0 1 1 0 1 0 0 34 64 52 

* * 0 * 0 * 1 1 0 1 0 1 35 65 53 

**O**O 1 1 0 1 1 0 36 66 54 

* * 0 * * * 1 1 0 1 1 1 37 67 55 

* * * 0 0 0 1 1 1 0 0 0 38 7 0 56 

* * * 0 0 * 1 1 1 0 0 1 39 71 57 

* * * 0 * 0 1 1 1 0 1 0 3A 72 58 

* * * 0 * * 1 1 1 0 1 1 3B 73 59 

* * * * 0 0 1 1 1 1 0 0 3C 7 4 60 

* * * * 0 * 1 1 1 1 0 1 30 75 61 

* * * * * 0 1 1 1 1 1 0 3E 76 62 

* * * * * * 1 1 1 1 1 1 3F 77 63 

•Attach the video monitor cable to The •Turn on the TRS-80. 
Detailer. •Turn on The Detailer. 

•Attach a cable from The Detailer to •Set the memory size to 49152. 
the TRS-80. 

Clearing the Screen and Drawing a Line •Attach the two wires from Inside the 
TRS-80 to The Detailer, as shown in the The screen will present the memory s ize 

schematic. query, as usual. If you do not see it, adjust 
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10 CLS : A$ = "12345678901234567890• 

20 X VARPTR(A$) : Y = PEEK(X+l) + 256*PEEK(X+2) 

30 Z Y : FOR N = 1 TO 15 : READ A : POKE X,A : NEXT 

40 DATA 175,245,33,0,192,241,ll9,35 

50 DATA 245,124,181,32,248,241,201 

60 POKE 16526,PEEK(X+l) : POKE 16527,PEEK(X+2) 

70 REM * FOR DISC SYSTEMS USE DEFUSR0=Z 

80 M = USR(0) : REM * FOR DISC USE M = USR0(0) 

Program Listing 1 

DOTS IN BINARY HEX OCTAL DECIMAL 

0 0 0 0 0 * 0 0 0 0 0 1 01 01 1 

0 0 0 0 * 0 0 0 0 0 1 0 02 02 2 

0 0 0 * 0 0 0 0 0 1 0 0 04 04 4 

0 0 * 0 0 0 0 0 1 0 0 0 08 10 8 

0 * 0 0 0 0 0 1 0 0 0 0 10 20 16 

* 0 0 0 0 0 1 0 0 0 0 0 20 40 32 

Table 2. Individual Screen Dots 

the balance control until It appears. If 
there Is any tearing, twiddle the V-Sync 
and H-Sync controls until It stabilizes. 
What you will probably see Is a screen 
filled with garbage dots as well as the 
memory size question. First, clear the 
high-resolution screen using Program 
Listing 1. 

Drawing horizontal lines Is easy. A solid 
line Is made up of continuous "on" dots, 
like this: ••••••1••••••1••••••1••••••1
••• • ··1·· ..• •.To draw a horizontal line 
across the top of the screen, we need to 
know where the high-resolution memory 
is. It runs from COOO hex (49152 decimal) to 
FFFF hex (65535 decimal). But wait-Lev
el II doesn't like integers over 32767, so 
here's the rule:· If an Integer number X Is 
greater than 32767, then X- 65536 is the 
way Level II needs to see It. So, The Detail
er's memory runs (In Level II talk) from 
-16384'to - 1. 

That makes the first graphics line 64 
places long, from - 16384 to -16321 . 
Enter these commands: FOR X = - 16384 
TO -16321 :POKE X,63:NEXT. To under
stand the command to POKE X with 63, re

fer to Table 1. Sixty-three is the decimal 
value to set all dots on. How about a 
dashed line? Try this: FORX= - 16384 TO 
- 16321 :POKE X,56:NEXT. Or, as a final 
example, a dotted line: FOR X = - 16384 
TO -16321 :POKE X,42:NEXT. By trying 
different POKE values, the density and 
character of the horizontal line changes. 

Vertical Lines-A Different Story 

Vertical lines are a different story, be
cause each vertical dot Is 64 memory loca
tions away from the one above and below 
It. This draws a vertical line from top to 
bottom In the center of the screen: FOR 
X= -16352 TO -32 STEP 64:POKE X,1: 
NEXT. There's a trick to doing single verti
cal lines. If in this example the POKEd val
ue were 16 Instead of 1, the line would 
move to the left (try It). There are 384 dots 
across each line of the screen, but only 64 
memory locations to hold them-six dots 
each. Table 2 Is an excerpt of Table 1, 
showing only those POKE values with in
dividual dots, from which thin vertical 
lines can be built. 

Now, I know that's not Immediately 

comprehensible; It was hardly clear to me 
when I built it! Remember that horizontal 
lines were made up of contiguous groups 
of six bits, each group In a single memory 
location. Vertical lines don't have any con
tiguous bits. Every bit belongs to a differ
ent memory location, 64 memory loca
tions apart. Look at this: 

0000·0 
0000·0 
0000·0 
0000·0 
0000·0 
0000· 0 
0000·0 

There's a vertical line, drawn with a state
ment something like: FOR X = - 16352 TO 
0 STEP 64:POKE X,2:NEXT. 

Do you see how It carries with It a bur
den of five other bits representing unlit 
dots? Now the next question: Let's say we 
already have a vertical line like the one 
above. How Is a line drawn right next to It? 
This program won't do It: FOR X = - 16352 
TO 0 STEP 64:POKE X,4:NEXT, because It 
will draw a new line In the right place, but 
POKElng 4 (dots 000*00) will erase the line 
already there. If you know what line Is al
ready In place, you can draw It by POKE· 
ing X with 5 (dots ooo• •*O), which will cre
ate the new line and redraw the second. 

There's a better way, but only If you 
have 48K memory In your TR5-80. Exam
ine these commands: FOR X = - 16352 
TO 0 STEP 64:POKE X,(4 OR PEEK(X) ): 
NEXT. 

What? Time for a quick review of the 
logical OR function. Logical OR says: Giv
en a pair of Items, If either the first or the 
second is true, the result will be true. In 
this case, It can be rephrased: Given a pair 
of graphics bits, If either the first or the 
second Is on, the result will be on. Here Is 
how It looks: 

Original group of bits (single lines): 0000·0 
New group of bits (added line): ooo·oo 
OR function: 
Resulting group of bits (new lines): ooo· ·o 

To draw another vertical line a few spaces 
to the left, we would OR the new line with 
those present In the very same way: 

Two lines now present: ooo· ·o 
New group of bits (added line): •00000 
OR function: 
Resulting group of bits (new lines): ·oo· ·o 

The Dlaappeartng Line 

Now how about erasing a line? For hori
zontal lines, the process Is pretty simple 
. .. POKE In zeroes, like this: FOR X = 
- 16384 TO -16321 :POKE X,O:NEXT. 
That should make the line on the top of the 
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**SPECIAL* *SPECIAL* * 
TRS-80 ADD ON DRIVES 
IMMEDIATE DELIVERY 

SINGLE SIDED $225.00 
DOUBLE SIDED $345.00 

COMPLETE SYSTEMS 
SINGLE SIDED $365.00 
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 AND MASTER CHARGE ACCEPTED 

INTERFACE EXPANSION BOARD 

MD 
For the TRS ao· 

The Interface Expansion Board gives 
your computer these features: 

Phone Modem 
2K E·PROM OPTION In Stock Now 

32 K Memory 
Real· Time Clock 

PC Board & user marual 

MDX·1 

Parallel Port 6495 
RS·232 Port 
Dual Cassette Line • 
Floppy Disk Controller• MDX·2* 
On Board Supply 
Silk Screen 
Solder Mask 
Expansion Port 
Manual 

7495 
Ado 5.00 for shopping 
& handling Texas res· 
1dents add 5 0/o sales 
tax_ 

MANUALS $7.95 
FREE PAMPHLET AVAILABLE 

Call or w r ite .. MICRO-DE:~IGN ,....~ 
P.O. Box 748 ~· 

Menchaca, TX 78652 

512·282-0225 

·TRS BO rs a Tra demark o f Tana Corp. 
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AF 09100 XOR A 

FS 00110 PUSH AF 

21 00 c0 09120 LD HL,0C000H 

Fl 09130 LOOP POP AF 

77 00140 LD (HL) ,A 

23 09150 INC HL 

FS 09160 PUSH AF 
7C 00170 LD A,H 

BS 09180 OR L 

20 FB 09190 JR NZ,LOOP 

Fl 00200 POP AF 

C9 00210 RET 

Program Listing 2 

Program Listing 3. Drawing Random Horizontal and Vertical Lines 

19 CLS REM * SAVE THIS PROGRAM BEFORE RUNNING IT (LINE 391) 

29 REM * HI-RES CLEAR SCREEN ROUTI NE FOLLOW IN DUMMY STRING 

30 A$= "1234 5678991234567899" : REM * SET UP DUMMY M/ L STRING 

49 X=VARPTR(A$) : REM * DISCOVER INFO. ABOUT A$ LOCATION 

59 Y• PEEK(X+l) + 256*PEEK(X+2) : REM * A$ MEMORY LOCATION 

69 Z = Y REM * SET UP VARIABLE FOR USE IN USR ENTRY POINT 

79 FOR N 1 TO 15 : REM * 15 DATA ELEMENT READ/ POKE LOOP 

89 READ A : POKE Y,A : Y Y + l : NEXT : REM * POKE M/ L INFO 

99 DATA175,245,33,9,192,241,119,35,245 ,124,181,32,248,241,201 

199 DEFUSR9=Z : REM * USE THIS FOR DISK SYSTEM - LII BELOW: 

119 REM * POKE 16526 ,PEEK(X+l) : POKE 16527 ,PEEK(X+2) 

129 M• USR9(9) : REM *USE M=USR(9) FOR LEVEL II SYSTEMS 

139 FOR Q • 1 TO 199 REM * READY TO DRAW 100 RANDOM LINES 

149 z -16384 : REH * SEE TEXT FOR DESCRIPTION OF THIS VALUE 

159 Y • 64 : REH * THIS OFFSET DEFINES VERTICAL POSITIONING 

169 A = RND(Y)-1 REH * CHOOSE ANY OLD HORI ZONTAL BYTE 

179 AA= (RND(256)-1) *64 : REM * CHOOSE A VERTICAL AREA 

188 B = RND(Y)+A : IF B> 63 THEN B = 63 : REH * HOR. GUIDE 

198 c (RND(256)-1)*64 : REM * CHOOSE ANY OLD VERTICAL BYTE 

289 CC = RND(63) : REM * CHOOSE A HORIZONTAL POSITION HERE 
219 E = RND(255)+D : IF E > 255 THEN E = 255 : REH * V. GUIDE 

Program continues 



2211 E E * 64 REH * DEFINE WHICH VERTICAL LINE TO BE USED 

2311 F RND(7 ) REH * SELECT A RANDOM VERTICAL BIT POSITION 

2411 IF F = 3 THEN F • 4 ELSE IF F = 5 THEN F = 8 ELSE 

IF F 6 THEN F • 16 ELSE IF F = 7 THEN F = 32 : 

REH * CONVERSION OF RND(7) TO A VERTICAL BIT (TABLE 1) 

2511 REH * ACTUAL DRAWING OF RANDOM LINES BEGINS BELOW: 

2611 FOR X = A+AA+Z TO B+AA+Z : REH * GET HORIZONTAL POSITION 

2711 POKE X,63 : REH * 63 = 111111 FOR FULL LINE (SEE TEXT) 

2811 NEXT : REM * DRAWING HORIZ. LINE IS FASTER THAN VERT. 

2911 FOR x • c+cc+z TO E+CC+Z STEP 64 : REM • GET VERTICAL 

3Bll POKE X,(F OR PEEK(X)) : REH *SEE TEXT ABOUT OR FUNCTION 

3111 NEXT REM * NO LINES ARE ERASED IN THIS DEMO PROGRAM 

3211 NEXT 0 REH COMPLETE DRAWING OF 11111 HI-RES LINES 

33 11 GOTO 1211 : REH * AND REPEAT HI-RES CLS AND DO IT AGAI N 

10 FOR X = 20480 TO 20505 

20 READ A : POKE X,A : NEXT 

30 POKE 16526,0 : POKE 16527,0 

40 H = USR (0) 

50 DATA 175,245,33,0,192,241 

60 DATA 119,35,245,124,181,194 

70 DATA 5,00,1,0,120,205,96 

80 DATA 0,241,60,245,195,2,80 

Program Listing 4. Vertical Line Drawing Program-BASIC Listing 

Program Listing 5. Vertical Line Drawing Program-Assembly Listing 

0Bl!J90 ORG 51U0H 

AF 00100 XOR A 

FS 00110 PUSH AF 

21 00 C0 00120 LD HL, 0C000H 

Fl 00130 LOOP POP AF 

77 00140 LD (HL) ,A 

23 00150 INC HL 

FS 00160 PUSH AF 
Program continues 

MICR0-801M CASSETTES

• 00% ERROR-FREE 

• Fully Guaranteed! 

• Premium 5-Screw Construction 
• Used By Software Firms Nationwide 

• Custom Cases, Add 19¢ Each 
• Shipping, Add $1 .50 Per Pack 

COO HOT LINE 
1-{206}675-6143 

...... 76 

MICR0-80™ INC .. 

E·2665 NO. BUSBY ROAD 

OAK HARBOR. WA 98277 


KEEPIT 3.0 

Enhances Level II Basic 


Written by Dennis Bathory Kitsz 


KEEPIT performs these functions: 

e S ingle-step a Basic program 
• Reset Memory Size from Basic 
• Save a running program with variables 
• Save machi ne code or a memory block 
• Restore an accidentally de leted program 
• Observe & change memory locations 

KEEPIT also features: 

Keyboard debounce. audible beep. and auto· 
repeat! KEEPIT 3 .0 is written in machine 
language and resides in less than 1,000 bytes of 
high memory. EDTASM sou rce code is supplied 
so the user can relocate KEEPIT to any co n ven· 
ient location . 

How to order KEEPIT: 

Level II u sers will wonder how they ever 
lived without it! KEEPIT 3.0 is extremely 
valuable as a time and frustration saver! To 
receive your copy, send your na111e, addre88 
and just 19.95 to: 

138 ,... 1806 Ada Street 
Lansing, MI 48910 
Ph. 5 I 71.'.485-0344 

or 487-3358 

Visa & Master Charge add 4%. 
C.O.D. add 11 .50. 

A dd 75t f or First Class Delivery. 

A II orders shipped within 24 hours! 
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7C 00170 

BS 00180 

C2 05 50 00190 

01 00 80 00200 

CD 60 00 00210 

Fl 00220 

3C 00230 

FS 00240 

C3 02 50 00250 

screen disappear, because all the high· 
resolution graphics dots on that line are 
turned off. 

But what about the vertical line? Again, 
it gets just a bit tacky. If we POKE a zero, 
we will erase any of the six possible vert i· 
cal lines in that group; here's the status of 
the three vertical lines drawn above: 

·oo· ·o 
·oo··o 
·oo··o 
·oo..o 
·oo..o 
·oo··o 
·oo· ·o 

.. . and so on. Another logic function will 
be called up for th is task: logical AND, 
along with the concept of " masking" . 
First, there's the logical AND function, 
which states: Given a pair of items, only If 
both the first Item and the second item are 
true, will the result be true. Converted to 
the high-resolution graphics model, it 
reads: Given a pair of graphics bits, i f both 
the first and the second graphics bit are 
on, then the result will be on. As an exam
ple, the vert ical group we currently have is 
ANDed with a group which Is completely 
turned on: 

Original g roup of bits (three lines): ·oo· •o 

New group of bits (six lines): 

AND function: 

Result of original AND new group: ·oo· ·o 


Essentially, nothing has changed, be
cause wherever a bit was turned on in the 
original, It is also turned on In the second 
group. But here's the problem: Let's say 
the fourth dot of this group Is to be turned 
off. In other words, ·oo· ·o is to be 
changed to ·ooo·o. 

To solve this, consider how a photog
rapher or painter obtains a properly 

Parts List 	 R2 1K 
R3 tK 

Zl 74L~ R4 910ohms 
Z2 74LS92 R5 910 ohms 
Z3 74LS74 A6 1.8K 

LO A,H 

OR L Z4 74LS93 A7 47 ohms 

ZS 74LS93 A8 270 ohms 
JP NZ,5005H ZS 74LS93 R9 120 ohms 

Z7 74LS93 RIO 330 ohms 
Z8 74LS11 R1 1 75ohms 
Z9 74LS02 R1 2 10K 
Z10 74LS157 R1 3 10K 

LO BC,8000H 

CALL 0060H 
Z11 74LS157 R14 100 ohms 
Z12 74LS157 R15 470 ohms

POP AF Z13 74LS157 R16 470 ohms 
Z14 74LS74 R17 1K 

INC A Z15 74LSOO R18 33ohms 
Z16 74LS174 R19 33ohms 
Z17 74LS166 R20 33 ohms 
Z18 74LS157 R21 33 ohms 
Z19 74LS157 R22 33 ohms 

PUSH AF 

JP 5002H 
Z20 74LS157 R23 33 ohms 
Z21 up4t16 R24 33 ohms 
Z22 up4t16 R25 33 ohms 
Z23 up41 t6 R26 33 ohms 

balanced and bordered picture or photo. A Z24 up4116 R27 1K 

photographer will place a cardboard Z25 up4116 
Z26 up4116 Ct 47 pfframe around a photo to evaluate how it 
Z27 74C04 C2 .01 mf 

looks, covering up uninteresting or obtru· Z28 74C04 C3 10 mfl16v 
slve areas. A painter will tape over areas Z29 74COO C4 330 pf 

which are not to be painted In order to ere· Z30 75452 C6 .046 mf 
Z31 74LSOOate a sharp border. The first uses a card· 
Z32 74LS32 	 01 2N3904

board mask; the second uses masking Z33 74LS02 	 02 2N3904 

Al 1K Xl t0.6445 MHz crystal 

MOI lil02 M03 lrot 0 4 lilO~ 

11 11 11 11 11 

lJ tJ lJ tJ tJ 

r-------------------1 
I IH 10 II 9 10 • •O I 

I ZI Z I I

I L$04 	 LS04 I 
I 	 I CLK(TO FlG I) 

10644S MHl
I Cl 	 I 
: .,.r I 
I 	 I 

1 RS·8 0 
1 4 2 PIN 6 L--------------------J 

ROM l'l PIN 9 '>- -=---
f QM 12 PIN 11 )-----"1.._./ 

MCAS 

Z31A ZllC 
l SOO 74 LSOO 

LSOO 

L__ 
1......_,••__~r--

Fig. 2. Memory select-refresh section of the hi·res board. Note that all six memory cir· 
cuits (Z21 through Z26) are connected in parallel. 
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NOW FOR THE TRS-ao · 

MODELS I & Ill 


LOGICAL SYSTEMS, INC. ANNOUNCES 

THE TRS-80'" OPERATING SYSTEM WITH: 
* Double Sided & Double Density Support.
* Hard Drive Support Up To 10 MEGS As A Single Drive.
* Inter mix 5". 8" and Hard Crive Up To 8 Total Drives. 
• A 250 Page Manual 
• Complete Technical Information 
• A TOLL-FREE 800 Number for Customer Service 
• A Full Time Staff to Handle Customer Service 
• A Bulletin Board on MicroNet 
• A LDOS NEWSLETTER 
• A Liberal Update Policy 
• An ENHANCED BASIC 
• A Complete Job Control Language 
• Device Independent 
• Media Compatible Model I to Model Ill 
• A One Year Warranty 

• SPECIFIC HARDWARE IS REQUIRED TO UTILIZE THESE FEATURES 

The Ultimate In Operating Systems M o d e l I & 111 .. . Only $149oo 
FOR FURTHER INFORMATION CONTACT THE DISTRIBUTOR NEAREST YOU: 

(West) ( Central ) (East) 

LOBO DRIVES INT'L GALACTIC SOFTWARE LTD. M ISOSYS 
354 S. Fairview Ave 11520 N. Port Washington Rd. 5904 Edgehill Dr. 
Goleta. CA 93117 Mequon. WI 53092 Alexandria . VA 22303 

(805) 683-1576 (414) 241-8030 ( 703) 960-2998 

DEALER INQUIRES WELCOME 

TRS-80'" a trademar't< ofTandy Corp LOOS is o product of LSI Inc 
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C91Hl (-16384) ••• Line tl, 64 bytes (384 dots ) ••• (-16321) C93F 

C049 (-16329) ••• Line t2, 64 bytes ( 3 84 dots) ••• (-16257) C07F 

C980 (-16256 ) ••• Line t3, 64 bytes (38 4 dots) ••• ( -16193) C0BF 

C9C9 (-1619 2) ••• Line t4, 64 bytes (384 dots) •• • ( -16129) C9FF 

Clll9 (-16128) ••• Line ts, 64 bytes (384 dots) ••• (-16965) Cl3F 

Cl49 (-16064) ••• Line t 6, 64 bytes (384 dots ) ••• (-16091) Cl7F 

Cl80 (-16000) • • • Line t7 , 64 bytes (384 dots) • •• (-15937) ClBF 

ClC0 (-15936 ) • •• Line ts, 64 bytes (384 dots) •• ·• (-1 5873) ClFF 

C200 (-15872) ••• Line t9, 64 bytes (384 dots) ••• (-15809) C23F 

C240 (-1 5808) •• • Line tl0, 64 bytes (3 84 dots) •• (-1574 5) C27F 

C280 (-15 744 ) ••• Line tll, 64 bytes (384 dots) •• (-15681) C2BF 

C2C0 (-15680) ••• Line tl2, 64 bytes (384 dots) •• (-15617) C2FF 

- - - - - Unused Memory Area Between Line tl2 & 13 - - - - 

C400 (-15360) • •• Line t13, 64 bytes (384 dots) •• (-1 5297) C43F 

C6C0 ( -14656 ) • • • Line t24, ·64 bytes (384 dots) •• ( -14593 ) C6FF 

- - - - - Unused Memory Area Between Line t24 & 25 - - - - 

C800 (-14336) ••• Line 125, 64 bytes (3 84 dots) • • (-14 273) C83F 

CAC0 (- 13632 ) ••• Line t36, 64 bytes (384 dots) •• (-13569) CAFF 

- - Unused Memory Area Between Line 136 & 37 

- - - - - Bloc ks of Memory Continue - - - 

FEC0 (-32 0 ) •• •• Line t l92, 64 bytes (38 4 dots) •• • • (-257) FEFF 

Fig. 3. 

~---------------~-----------------1 
Z28l

I 

SVNC 

C3 
OUT 

CZ 

Fig. 4. Horizontal and vertical synchronization circuits and video output circuit. Like the 
video divider chain, these circuits are almost identical to those used by the TRS-80. 

tape. The principle is the same with graph
ics dots. 

A mask of "on" dots is placed over the 
dots we want to keep, and left off the 
areas we want to turn off. The ANO func
tion is used, like this: 

Original group of dots: ·oo· ·o 
Mask of on and off dots: • • ·o· • 
AND function: 
Result after masking Is done: ·ooo·o 

Using Table 1, you can find that the 
original group of dots is 38 decimal, and 
the mask Is 59 decimal, and the result is 34 
decimal. The BASIC line to accomplish 
this example would be: FOR X = - 16352 
TO 0 STEP 64:POKE X,(59 ANO PEEK(X) ): 
NEXT. 

With all this in mind, try Program List
ing 3, which Is a complete program to 
draw 100 random horizontal and vertical 
lines using The Detctiler. 

As a final example, Program Listings 4 
and 5 create a stream of vertical lines, 
drawn using values from 0 to 63, and re
peating. You will see fine lines, simulated 
White and grey areas, and broad bands of 
the kind you could create with Set/Reset 
graphics. (Note: You must press Reset to 
exit from this program). 

Monkeys In the Works 

Back a few dozen paragraphs, you 
might recall a mention of 12 horizontal 
lines per group, for a total of 12,288 bytes. 
With some fast sleight-of-word, I hoped 
none of you would have done any quick 
calculations ahead of time. Because I 
chose to duplicate Radio Shack's video 
addressing scheme, the graphics units 
are six bits across. The two remaining bits 
are ignored, and don't appear in the cir
cuitry-only six 4116's are used. 

However (I begin to sweat here), the 
4116 memories are 16K memories, mean
ing there are 16,384 bits avallable. Only 
12,288 are used. Where are the rest? Well 
... uh... they're . . . how do I say this .. . 
invisible. They are the unaddressed loca
tions between the twelfth line and the six
teenth line. 

Instead of one of my hopelessly confus
ing verbal explanations, look instead at 
Fig. 3. You'll see that locations - 16384 to 
- 16321 (hex COOO to C03F) are line num
ber 1; -16320 to -16257 (hex C040 to 
C07F) are line number 2; and continuously 
down to - 15617 (C2FF hex), which is line 
number 12. At that point, four lines are un
addressed, which means that - 15616 to 
- 15361 (C300 to C3FF hex) are unused 
memory locations. POKE something be
tween - 15616 and - 15361 and nothing 
appears on the screen. Oh, yes, It does go 
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I 9 . 8VOC 
7812 + 12V 

4,700/ 10 / 

I 
0 .1 uF 35V 16V I I 

N.C. 7805 

rv 

+ 

rv I 
+ 

10 / 

I I 0 .1 uF 
16V 

10,000/ 

35V 

7905 

220/ r· 10/ _I lt 0 .1 uF 16V 16V 

Fig. 5. Power supply for the hi-res board has + 12, + 5 and -5 volt-Outputs. This design is critical-see text. 

into memory, but that memory isn't dis
played (oh, no!). 

As long as you're drawing horizontal 
and vertical lines, the invisible memory 
can be ignored. Just remember to consid
er the length of vertical memory when try
ing to draw such things as truly square 
boxes. When doing three-dimensional 
simulations, circles or ellipses, and other 
drawings where proportion and scale are 
important, you must take the unused 
memory blocks into consideration. 

High-resolution memory of the kind 
available from The Detai ler can be a plea

sure; animations won 't come alive as fast, 
but the clarity and shading made possible 
can add a new dimension to your home 
computer use. I would be happy to publish 
any fast machine language programs cre
ated for this board. 

Updates 

Have you tried to pick up one of the new 
lowercase chips from Radio Shack? The 
ones which sold for $12.93? Well , forget it 
for awhile. The latest price I paid (in May) 
was $37.50. Anyone for letters to Tandy's 
president about this curiously steep price 
increase? 

Model Ill users, please note: Most of the 
machine language software you see In 8() 

Mlcrocomputing that uses cassette Input/ 
output will not work unmodif ied. You can 
try writing to the authors, but don't expect 
miracles. Many authors like myself have 
opted for the Color Computer instead of 
the Mod Iii. 

A printed circuit board is now available 
for the Micro Front Panel (May " Applica
tions"); write to me at Roxbury, Vermont 
05669 for information. Note that Radio 
Shack no longer stocks the 74LS373 
parts, but they can be obtained from other 
major suppliers. • 

~Name Call I 
Let us know 8 weeks In advance so that you won't miss a sin- _ 
gle Issue of 80 M1crocomput1ng. ~Address I 
Attach old label where indicated and print new address ~City State Zip I 
in space provided. Also include your mailing label , 

whenever you write concerning your subscription. It print NE W address here: 
 I 
helps us serve you promptly. 

Name------------ Call _____,
0 Address change only 0 Payment enclosed 
0 Extend subscription (1 extra BONUS issue) Address---- -------------- I 
0 Enter new subscription 0 Bill me later 
0 1 year $18.00 

M 0 VING? i;i Jfyouho~olob•lhondy, p,;ntOL;;;d,;;;;,-;;;,~ 
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"Potential problems from non-ionizing 
microwave radiation have created 

the most controversy. " 

Workers, Unions Concerned 
Over Video Display Health Issues 

Increaslng concern among office work
ers in the U.S. and Canada over the pos

sible harmful effects of video display ter
minals is growing, as evidenced by sever
al union actions this past spring. 

In Toronto, the Communications Work· 
ers of Canada (CWC) convinced Bell of 
Canada that pregnant workers should be 
allowed to move the non-VDT tasks or 
take early leaves of absence. The decision 
followed a work boycott by four pregnant 
workers who feared that radiat ion from 
the terminals could harm their unborn 
children. 

·'Many (micros) 

do not offer detachable 

keyboards,· the screens 


generally are not 

adjustable; the 


nonglare features . . 

inadequate . .. · · 


In San Francisco, employees at Blue 
Shield of California ended a 19-week 
strike that was called partly over what the 
Office and Professional Employees Union 
(OPEU) felt were poor working conditions 
at VDT stations. Concessions by Blue 
Shield Included foot rests, better lighting, 
nonglare shields for terminals and adjust· 
able chairs. 

Potential problems from non-Ionizing 
microwave radiation have created the 
most controversy, despite tests by the Na
t ional Institute for Occupational Safety 
and Health (NIOSH) and the Food and 
Drug Administration's Bureau of Radio
logical Health that showed radiation lev

els below the U.S. standard of 10 mllli
watts per square centimeter (10 mW/cm'). 
The ewe action came closely on the 
heels of a situation at the Toronto Star In 
which four women working on VDTs gave 
birth to children with birth defects. Fur
ther, the Newspaper Guild, which repre
sents 32,000 newspaper employees In the 
U.S. and Canada, has seen at least a 
dozen members develop cataracts, which 
some doctors feel were caused by the 
non-Ionizing radiation. 

" The Toronto Starsituation remains un
explained," says CWC Health and Safety 
Officer Gary Cwltco. " While many offl· 
clals and any number of scientists have 
said that the terminals were not responsi
ble, they can't tell us what was." 

While questions surrounding rad iation 
from VDTs will probably not be answered 
for years, studies point to a number of 
other pressing problems. Poorly designed 
equipment and Ill-conceived work places 
have prompted VDT operators to lodge a 
variety of health complaints with employ· 
ers and unions. 

At Blue Shield of California, for exam
ple, NIOSH found that 90 percent of a 
group it sampled had experienced back 
problems during the previous 12 months. 
Operators also reported tearing or Itching 
of the eyes (79 percent), headaches (89 
percent), severe fatigue or exhaustion (83 
percent), blurred vision (78 percent), and 
eyestrain or sore eyes (93 percent). 

NIOSH and other researchers say that 
such problems are caused by poor light
ing, heavy glare, Improperly adjusted 
chairs and tables, nondetachable key
boards and poor terminal displays. Both 
manufacturers and employers must as
sume partial responsibility-the manu
facturers because they've tended to em
phasize cosmetics over user comfort , and 
employers because they've rushed head
long into office automation without con· 

siderlng the Impact on workers. 
"Some employers have been respon

sive," saysOPEU Research Director Gwen 
Wells. " But when they put a machine in 
the office, they put them there to Increase 
production, and that's what they're con· 
earned about. So you can talk about rest 
breaks, but they want their machines to be 
running full-time. Some of these changes 
cost money." 
For the moment, mlcrocomputerists have 
remained relatively unaffected by the con· 
troversy. Says Steven Sauter, a psycholo
gist with the University of Wisconsin 

''Poorly designed 
equipment and . .. 
work places have 

prompted VDT 
operators to lodge 
a variety of health 
complaints . .. '' 

Department of Preventive Medicine: 
"The types of users you're talking about 

are generally highly motivated, high-level, 
well-t rained Individuals. The work they're 
doing is more creative. So I think that the 
problems we're seeing right now in the of· 
f lee will not exist in the home. 

" In the office you're talking about a fast 
pace, routine work, no control at all In the 
work place, no dedicat ion to or personal 
Interest In or understanding of what 
they're doing. At home, you can live with 
the Inconvenience for short periods of 
t ime." 

But as microcomputers are used more 
In businesses and schools, problems are 
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sure to arise. Says Sauter of equipment 
for the home, "that stuff Is still in the 
Neanderthal Age." Many do not offer de
tachable keyboards; the screens general· 
ly are not adjustable; the nonglare lea· 
lures are often Inadequate; the quality of 
the terminal display-especially when a 
TV set is used-can cause a great deal of 
eyestrain. 

Wh ile consumer demand has com· 

pelled many mainframe and mlnlcomput· 
er manufacturers to pay attention to 
human engineering, microcomputer firms 
have faced little pressure. In fact, some 
see little or no problem at all. 

"It used to be a big problem that there 
was no software," says a Tandy engineer. 
" Now we've got software for the ma
chines, and people start nit-picking. The 
major points are solved, and they're look· 

ing for the minor points." 
NIOSH researcher Dr. Marvin Dalnoff 

takes a different approach. " People are so 
excited about these, and so impressed by 
their capabilities, that they'll overlook the 
problems," he says. " But I would guess 
that home users sooner or later will want 
better design." 

by Eric Maloney 
Kilobaud Microcomputlng 

American Comes Home from Asia 
To Head Tandy's Manufacturing 

Seymour Bogltch, a top manufacturing 
executive from Tandy's Asian sub

sidiary, has been promoted to the new 
position of Senior Vice President for Elec
tronics Manufacturing for Tandy/Radio 
Shack, Fort Worth, TX. He will be respon· 
sible for Tandy's 26 manufacturing facili· 
ties In the U.S., Canada and Asia, and Tan
dy's two product development engineer· 
ing groups In the U.S. and Asia. He will 
report directly to Tandy President John V. 
Roach. 

Bogitch said his new position is a com· 
bination of two existing posts. 

"We have plants in the U.S. and Canada 
and in the Orient," he said. " In the past we 
had a vice president for North America in 
manufacturing and the equivalent in the 
Orient. No one was officially on top of 
both. John Roach used to do that." 

The new position, therefore, was a 
result of Roach 's promotion. Bogitch was 
a natural choice for the job. An electrical 
engineer with a master's degree from 
Northeastern University, Boston, MA, he 
has been representati ve-director for 
manufacturing for Tandy Electronics
Asia, Tandy's Japanese-based Far East
ern subsidiary, for 10 years. Before that he 
Installed radio stations. He worked direct· 
ly under the Japanese president of the 
subsidiary and was responsible for Tandy 
plants in Japan, Korea and Taiwan. 

Bogitch said they make a variety of 
things in the 1,500-employee Korean and 
the new 1,000-employee Taiwanese faclli· 
ties. They make Tandy's CB equipment, 
many small radios such as the Weather 
Radios, almost all Tandy's hi·fi equip
ment, public address systems and multi· 
meters. The Japanese plant, originally a 
manufacturing factory, has been turned 
into a research and development and pur· 

chasing installation, he said. The staff, 
once close to 200, has shrunk to 25 in 
response to changing economic condi· 
tlons. Bogltch said It just Isn't economical 
to make these things In Japan because of 
rising wages. 

Although born in New York, Bogitch has 
lived on and off in Japan, "since I became 
a big boy." He was living in Japan when 
Tandy hired him. He is married to a Japa
nese woman, and they have two children. 
He said the boy, Ray, 4, understands En· 
gl ish but prefers to speak Japanese. The 
girl, Yoko, 8, is completely bilingual. They 
have lived in Hiroshima, Nagoya and 
Tokyo. They now live in Fort Worth. He 
said they are all adapting quickly, al· 
though Japan st i ll " feels like home" to 
him. 

Bogitch is a job-oriented man who 
spends his personal time reading and 
watching television. He said he gets the 
greatest on·the-job satisfaction from be· 
ing involved with new products. 

" I'm proud I contributed to the new 
things we made In the Orient," he said. 
"When we came out with our digital re· 
celvers, for Instance, we had one of the 
lowest-priced on the market. With tele
phone equipment we started from almost 
nothing and became one of the world's 
largest suppliers. It was the same with 
CBs. We are one of the largest suppliers 
of multltesters." 

He said he hopes to continue to expand 
Tandy's manufacturing capabilities and 
add new Items like the TRS-80 microcom· 
puters. Tandy manufactures all of these 
except the Pocket Computer, which they 
buy from Sharp. 

"I'd like to come up with a few others 
like those," Bogltch said. 

In fact, Tandy's biggest computer manu· 

Seymour Bogitch 

facturing problem Is keeping up with de· 
mand. Bogltch said they have not caught 
up yet, but he hopes to solve that problem 
in the next few months. 

In that vein, he said the new Texas Pe
ripherals plant Tandy established last 
year in conjunction with Datapoint Corp. 
Is going well. Under that unusual arrange· 
ment, each firm owns half the facility. So 
far its only product Is a Radio Shack disk 
drive, but he said It wi ll be making prod· 
ucts for Datapoint soon as well. 

" We are technically oriented," Bogitch 
said. " We are generally considered mostly 
a retail operation, but we do have a con· 
siderable manufacturing capabi lity." 

by Bert Latamore 
80 Microcomputing Staff 
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Dutch to Air BASIC Program 


In what may be a first, an International 
shortwave broadcasting station will 

soon broadcast a machine readable com
puter program around the world. 

On Sept. 10, the Dutch World Radio Ser
vice, Hllversum, Holland, Intends to 
broadcast a brief BASIC program in com
puter ready, CLOADable form as part of a 
weekly science segment called " Media 
Network". The show features microcom
puters as Its topic, and the BASIC pro
gram broadcast will be a housekeeping 
program. It will be broadcast In TRS-80, 
Apple and Pet compatible formats. 

The broadcast may herald a new era in 
Information exchange for microcomputer
lsts. Should the reception of computer 
programs over the shortwave bands by lis
teners equipped with ordinary receivers 
turn out to be a straightforward process, 
the dissemination of software for popular 
microcomputers could take a large leap 
forward: A leap made at the expense of 
the many cable network facilities now be
ing planned. In addition, the public broad· 
cast of machine readable code could pose 
new legal questions for the precedent
poor microcomputer software Industry. 

The key to the success of the experi
ment lies in the Dutch station's signal 
strength In the targeted reception area. If 
the received signals are strong, free from 
fading and phase distortion, and atmo
spheric noise levels are low, listeners 
around the world stand a good chance of 
successfully recording the computer pro
gram. 

According to Johnathan Marks, the pro
ducer of the Media Network show, simi lar 
experiments have successfully been per
formed within Holland by the Dutch do
mestic broadcasting service. A weekly 
program called " Hobbyscope" has used 
FM transmissions to broadcast several 
BASIC programs to Its listeners. 

This experiment on the International 
shortwave band will be conducted in the 
AM transmission mode, however. The re
sultant loss of fidelity and Increased sus
ceptibility to noise Inherent In AM trans
missions may cause problems for listen
ers In weak signal regions of the world. 
With this In mind, the Dutch Broadcasting 
Service will use Its remote transmitting fa
cilities In Bonnalre In the Caribbean and In 
Madagascar to ensure adequate signal 
levels In North America and throughout 
the world. 

It is the Dutch Broadcasting Service's 
hope that computerists around the world 
tune In to the Media network segment at 
the proper time and frequency (see Table 
1) and make an effort to record the BASIC 
program. Listeners are encouraged to re
port their results to Radio Netherlands as 
soon as possible at the following address: 
Computer Experiment, Media Network, 
Radio Netherlands, P.O. Box 222, 1200 JG 
Hilversum, Holland. If the transmission Is 
a success, additional shortwave com
puter program transmissions are planned. 

Several measures can Improve your 
chances to successfully receive the com
puter program. First, use a good quality, 
highly selective shortwave receiver. Since 
adjacent channel Interference in the form 
of heterodyne tones and cross-talk Is 

TARGET RECEPTION AREA FREQUENCY (KHz) 

Eastern N. America 9590 & 6165 KHz 
Western N. America 9715 & 6165 KHz 

Australia 9770 & 9715 KHz 
Australia 9715 KHz 

Europe 15560, 11930, 9896, 
Sl45 & 5955 KHz 

Europe 17605, 11930, 9895, 
Sl45 & 5955 KHz 

common in the crowded International 
broadcast bands, a receiver that mini
mizes the amount of this Interference Is 
desirable. Also, a good quality antenna 
that maximizes received signal strength Is 
a must. While a directional di pole antenna 
cut for the specific frequency of the trans
mission Is ideal, a 50 to 100-foot length of 
wi re Is satisfactory. Finally, the received 
audio signal should be routed directly 
from the external speaker jack of the re
ceiver to the Input jack of the recorder. 

By following a few precautions, and If 
atmospheric conditions are right, the 
Sept. 10th experiment may have far-reach
ing Implications in the computing world. 
Tune In. 

by Chris Brown 
00 Microcomputlng Staff 

TIME (GMT)+ 

02:47" 
05:47" 

07:47 
06:47 

09:47 

13:50 

s. E. Asia 11735, 15560, 21480 KHz 14:47 

East Africa 15220 & 6020 KHz 18:47 

West Africa 21685, 17695, 17805. 20:47 
15220 & 9715 KHz 

+ Note: Greenwich Mean T ime Is five hours ahead of Eastern Standard Time. 
• Times Indicated are early Friday morning GMT. Note that It Is still Thursday evening In target area 

Table 1. Radio Netherlands Transmission Specifics for Media Network Program 
Segment 

Retired Tandy/Radio Shack President 
Granted Honorary Boston U. Doctorate 

Retired Tandy/Radio Shack President 
Lewis Kornfeld has received an hon

orary Doctor of Humane Letters (LHD) 
degree from Boston University, Boston, 
MA. 

BU said Kornfeld, who Is vice chairman 
of the Fort Worth, TX, based Tandy Corpo
ration, played an " exceptional role In the 
development of a great corporation that 
has had a profound Influence on Amerl

can life." 
Kornfeld joined the original Boston 

Radio Shack store In 1948 as advertising 
manager. In 1954, by which time the 
store's business had trip led to $3 mllllon a 
year and the staff grown from 30 to 60 peo
ple, he was named vice president of adver
tising. In 1958, with Radio Shack sales at 
$6 mllllon, he become vice president of 
merchandising and advertising. 
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lliS-80® DISCOUNT S SAVE S 

~---~·\
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;--- - 

MODEL II 


No Taxes on 
Out Of State Shipments 

Okla Include 
2% State Tax 

MODEL Ill
26- 1061 4K I .. . 5599.00 
26-1 062 16K Ill . .. . .. 859.00 
26- I 063 32K Ill 
W/2 Drives, RS 232 . ....... . . . . .. . . .. 2.225.00 
26- 11 62 1st Drive . . .... ... . .. . . . . . . .. . ... 765.00 

Color Computer 4K $353 
26-300 I 4K . . . . . . . . . . . . • . . . . . . ... . 5353 00 
26-3002 I 6K Ext. Basic . . . . . . . . . . . . . . . . . . . . . .. 533.00 
26-3009 Joysticks . ............ .. •• .. ... . . • . .. ..... . 22.50 
26-3010 Color Video . . . . . . . . . . . . . . . . .. 353.00 
26- I 206 Recorder . . . . . . . . . . . .. . . . 54.00 

Proto Board For Color Computer 
Fits inside 8-Track Cartridge . . . .... .. . S24.95 

Model I 
26- I I 40 Expansion Interface . . . . . . . . . . . . . . . . . 5249.00 
26- I I 41 I 6K Exp. Interface . . . . . . . . . . . . . • . .. ... 359.00 
26- I I 42 32K Exp. Interface . . . . . 469.00 
26- I I 45 RS 232C Soard ...... • • . .... . . . .. ... ..... ... 84.00 
26- II 6011 Mini Disk Drive . . . . . . . . . . . . . . . . . • . . . . . . 4 19.00 
26- I 563 Scripsit-Disk . . . . . ..... . . 79.00 
26- I 566 Visicalc . . ..... .. . 83.00 

Model II 64K S3395 
26-41 60 I Drive Exp . . . . . . . . . . . . . . . . 510 14.00 
26-4 I 6 I 2 Drive Exp . . . . . . . . . . . . . . . . . . 1559.00 
26-4 I 62 3 Drive Exp . . . . . 2099.00 
26-4530 Scripsit II . . . . . . . . . . . . . . . . . . .. . 259.00 
26-45 I 2 Profile II .......... . . . . .. . .. . . . .. . . . ... . .. I 59.00 
26-45 I I Visicalc II . .... . ... . . . . . . ... . .. . . . . . . . . . .. 259.00 
26-450 I Gen Ledger . .. . .. . .. ...... • .. . . 179.00 
26-4506 Mail List .. ... • • . ... ... . • . .... . ... 72.00 

PRINTERS 
26- I I 6 7 9 '/z lu ne Printer VII . . . . . . . . . 5 360.00 
26- I I 66 Line Printer VI . . . . . .. . . I 080.00 
26- I I 58 Daisy Wheel II .... . .. .. ... . . . .... .... . .. . I 798.00 
26- I I 65 Line Printer V .... . . .... . .. . . ..... . . . .... . 17 I 0.00 
26- I 40 I Cable . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 36.00 

EPSON MX80/MX70 
Low-Priced Professional Print Quality 
EPSON MXSO . .... . .... .. ........... fList 5645) .. . 5499.00 
EPSON MX70 Dot Graphics. 5x7 Matrix fList 5450) . . 5425.00 

IDS PAPER TIGERS 
Dot Resolution Graphics quality print 
IDS 445G 7 wire printhead, graphics . . flist S985J .. 5 795.00 
JDS 460G 9 wire printhead, graphics .. flist 5 I 394) ... I I 95.00 
JDS 560G 9 wire. wide carriage. graphics flist 5 I 794 J .. . I 529.00 

All prices are subject to change without notice. Freight. handling. 
and insurance charges are extra. Most items are shipped United 
Parcel Service. Model II and other hardware weighting over 50 
lbs. is shipped freight collect by truck. Certified Check for immedi 
ate shipment from stock. Master Charge, Visa or Bank Card add 
3% surcharge. 

DOES YOUR SMART 

PRINTER SUDDENLY 


BECONIE DUMB 

WHEN YOU PRINT 


FROM SCRIPSIT? 

Is your printer capable of underlining 

but not from Scripsit7 

Is your printer capable of Bold Printing 
but not from ScripsiP 

Can your printer super script and sub script 
but not from Scripsit? 

Can your printer change pitches 
but not from ScripsiP 

The answer is SCRIPMOD 
SCRIPMOD does not require a separate p11nter driver With 

SCRIPMOD control codes can t::>e embedded in the test of your 

document. You use the same format line syntax you' re used to 

now. SCRIPMOD adds one format instruction to Srnpsot & two 

control codes 


SCRIPMOD is supplied on disk w ith full documentation for 
SJ9.95. 

PENCIL-FIX Save your warranty. Use PENCIL-FIX to avoid 
custom control key on your keyboard . Redefines the control key 
for EP to be the (11 key. Use RS lower case mod or the EP mod 
w ithout the control key. Disk based EP only . S14.95 

PRINT-CENTRAL Send any control code directly to your 
smart printer from the BASIC command mode or from DOS 
Avoid having to type such things as "'LPRINT CHR$(3 1) iust to 
change pit ch . Use CLEAR nght arrow (two key st rokes) instead 
Any code from 1 to 3 1 may be sent Mod I 32K disk S24.95 

SPOOL-REL An in-memory print buffer that runs 1n Mod I 
32 K or 48K disk systems. Fully relocatable code and buffer A 
true background spooler at an unbelievably low price . S24.95 

TIGGER-GRAF Create eng1neer1ng. scientific. business. or 
iust plain fun on you r IDS 440G or 460G printer. Resolution is 
495 x 575 . Easy BASIC programs provided for data entry and 
machine language module for speed. Includes setting ind1v1dual 
points. drawing lines. shading shapes Several graphs may be 
catenated along the Y ·axis for larger graphs. Requires Mod I 32 
or 48K 1 disk . .. S149.95 

ALL POCKET AND 

COLOR COMPUTER SOFTWARE 

SOLD AT DISCOUNT 


WRITE US FOR A FREE CAtALOG 

Immediate Shipment From Stock 
on Most Items 

114 West Taft 4949 South Peoria WE TAKErRs.aO MOoeu 

1-800-33_1-9128 Toll Free Order Entry 
Vern Street Products .- 11 1 

Sapulpa, Oklahoma 74066 Tulsa, Oklahoma 74105 TAAoe.1Ns •The Computer Store, Inc. 918-747•9333 Tl!S-80 IS a r<grst• red tr.O.martc of tllO Tandy Ca<p 
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Kornfeld stayed with the firm when it 

was bought out by Tandy Corp. In 1963 
and later said his decision to do this was a 
turning point Is his life. 

Kornfeld Is considered by the company 
to be the " father of manufacturing at 
Ra1;Ho Shack." 

He said bringing Tandy into the manu· 
facturlng end of the electronics business 
when he did was a significant develop
ment. 

"There wouldn't be 

any TRS-80 

computer if 


we hadn't . .. had 

seven or eight years 


of manufacturing 

experience. '' 


Radio Shack April Sales 

Jump 31 Percent over '80 


Tandy/Radio Shack, Fort Worth, TX, 
had 31 percent higher sales this April 

than It did a year ago, and Garland P. 
Asher, director of financial planning for 
Tandy, sees It as a sign that the retail 
market is firming up. Asher said April was 
the third straight month of unexpectedly 
high sales figures. He said this may be a 
reflection of the unexpected strong up
turn of the U.S. economy In the first 
quarter of 1981. 

On the other hand, he said, Tandy's ups 
and downs are generally not tied as much 
to economic figures as they are to techno
logical trends. For Instance, 1974 was a 
recession year, but It was a good year for 
Tandy, which was riding the CB boom. In 
1977 positions were reversed. Tandy, tied 
to a CB market bust, performed slug· 
glshly, while the economy generally was 
strong. 

Asher said whatever is fueling the pres
ent increase, It seems to involve a broad 
cross section of Tandy products. He said 
he didn't have any inventory breakdowns 
for April , but the indications were that 
while computer and telephone products 

were among the leaders for Tandy, other 
Radio Shack products were also attract· 
Ing larger markets. Tandy's stereo equip· 
ment, which has suffered from depressed 
sales for more than a year, for instance, 
has picked up considerably, he said. 

One Interesting part of this phenome
non, he said, Is that the Great Lakes In· 
dustrlal cities Including Detroit and Pitts· 
burg, which have been depressed market 
areas for some time, are showing 20 per
cent sales gains over a year ago. He said 
he had no Idea why this Is happening. 

The figures as released by Tandy 
showed a consolidated sales totaling 
$138,048,000 for April, a 31 percent In
crease over the $105, 179,000 f igure of a 
year ago. These f igures Include both sales 
in the U.S. and overseas. The U.S. figures 
were $111,562,000 for April, up 32 percent 
from $84,238,000 for a year ago. Sales In 
U.S. Radio Shack stores in existence more 
than one year rose 20 percent In April over 
a year ago. 

by Bert Latamore 
80 Microcomputing Staff 

Personal Micro to Fight Shack Suit, 
PM Prexy Terms It Scare Tactic 

Personal Micro Computers, Inc. (PMC), tentlal dealers who might be Interested In 
Mt. View, CA, has Issued a statement carrying the PMC-80 product line." 

promising vigorous defense In a suit filed At issue is the PMC-80, a Z-80 chip
by Tandy/Radio Shack, Fort Worth, TX, based microcomputer compatible with 

·'It is quite obvious that the purpose 
Lewis Kornfeld of this suit is to intimidate . . . PMC 

"There wouldn't be any TRS 80 comput· dealers and . . . 'scare off' potential dealers ... , , 
er if we hadn't already had seven or eight 
years of manufacturing experience under 
our belts," he said. 

Kornfeld also received the Distin· 
guished Professional Achievement Award 
from the University of Denver earlier this 

charging copyright Infringements. 
Dr. Lester Lee, PMC president, said, " It 

most TRS-80 software and peripherals. 
Tandy, In the suit filed Feb. 19 In U.S. Dis· 

year. is quite obvious that the purpose of this trict Court, San Francisco, CA, claims the 
by Bert Latamore suit is to intimidate present PMC dealers machine's 1/0 routines are copies of 

80 Microcomputing Staff and, most Importantly, to 'scare off' po· TRS-80 routines and violate Tandy 
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TRS-80™ SUPER SOFTWARE at REASONABLE PRICES 
IRS·80'" A Trademar~ of Tandy Corp 

LOOS MODEL I & Ill 
The Ultimate Operating System 
A completely documented new generation of 
operating systemfor the TRS-80. Far superior to any 
on the market. it is a totally device independent 
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. 
Model I & Ill . . . . .. ONLY $149.00 

PROGRAMMERS EASE SYSTEMS 

EDAS •••••SPECIAL••••• 
The first user oriented Editor Assembler designed to 
utilize all the features of your Model II and TRSDOS 
operating system. EDAS 4.0 includes innovative 
features for ease of cod ing and debuging. Includes 
complete documentation Was $229.00 
SPECIAL SALE PRICE . . $99.00 

also available .. . 
HOST 1/ 0 SYSTEM Model II $199.00 

STOCK MARKET MONITOR Model I & Ill 
Disk version .... . . . . . . . . . .... ... . . $99.00 
Cassette version ... . . . ... .. . ....... $89.00 

THE GREAT GAME 


ULTRA TREK MODEL I AND Ill 
Can You Master This Trip 
Through The Galaxies? 
Climb aboard the Star-ship Enterprise and head lor a 
universe of unknown encounters, enemies and 
stellar battles. As commander. will you be able to 
keep the enterprise and its crew en route and on 
patrol. Order yours today. ONLY $19.95 

INVENTORY 	MASTER SYSTEM 
MODEL I A Great Business System 
With todays market. keeping on hand only what your 
demand calls for 1sreason enough to let your TRS-80 
accurately and effectively take care of your 
inventory. Always know what to stock and when to 
stock 1t. This system has many features which were 
modeled after a main frame system of large 
capacity. More information available upon request. 
JUST .. . . . . .. .. . . $159.00 

t. ft ltd .,.254gaIa c Ic 	so ware . 
A Division ot Gs & ws. Inc 

11520 N. Port Washington Rd. ~~) 
Mequon. Wisconsin 53092 · 
(414) 241-8030 

BUSINESS & PERSONAL 

MAILING SYSTEMS 


MAIL/FILE - SERIES II 
MODEL I & Ill 
A smaller scale of the Mass/ Mail System wit~ many 
of the same unique features. Mail/File will handle up 
to 600 names on Model I and 1200 on Model Ill. 
Keep those ca rds and letters going out. Call or send 
for information today. 
A BARGAIN AT ... . $159.00 

MAIL/ FILE-MODEL II 
System for the smaller needs of a Model II owner. 
Will handle up to 2500 names. with some of the 
same unique features of the Mass/Mall system. A 
llexable anJ capable program for any small 
business. Call or send for more information. 
ONLY .. . .. .. . . .. . . $199.00 

MASS/ MAIL-MODEL II 
A system to fi ll the needs of the large mai ler. You'll 
be amazed at all this system can do lor you. It will 
handle up to 10.500 names. The systems versatility 
in user dehning ability 1sone of itsfiner features. Call 
or send for information today 

CONTACT GALACTIC FOR PRICE 

Money Orders, Credit Cards, & COD's Shipped Within 24 Hours. NOW ACCEPTING MASTER CHARGE &VISA 

New KGS-80 
lnqumes Invited 

TURN YOUR TYPEWRITER 

INTO A PRINTER 


... 

Keyboard Actuator. 
D 	 Because of it s hardware interface. the KGS-80 is the only ac tu

ator that is delivered ready to set up and run with no alterat ion 
of your existing software. 

D 	 Rests on keyboard of IBM Selectric. SCM or other typewriters. 
May be installed or removed in seconds. 

11 	 New thi rd generat ion unit engineered and manufactured for 
rel iability and long life oy Kogyosha Co.. Ltd .. Japan·s largest 
manufacturer o f DC solenoids. 

D 	 Price $599 FOB New York. NY. 

D 	 "Y" cable switch option allows alternat ive operat ion with high 
speed mat rix printer. 

For further information. call (201) 569-8769. >" 149 

Authonzed lmf)Ofler 

NIK International Trading Inc. 
114 Liberty St. Suit e 204, New York, NY 10006 

Dr. Jerome S. Oateryoung, renowned business educatOJ, and 
author of 5 business texts has written the following programs. 

I. 	 PROFORMA CASH-BUDGET 
PROGRAM 

Allows the user to projec t the cash·ba lances for up to twelve 
periods in the future. Amount of loan. if needed, 1s computed as 
well as computing fund s available for short -term investment. 
(Price $1ZS) 

Z. LEASE-PURCHASE PROGRAM 
Evaluates the lease vs. purchase dec1s1on incorporating all the 
latest tax laws including the investment t ax c redit and ac
celerated deprec ia tion. This program gives the user all the in 
formation necessary to make this dec ision. (Price $50) 

3. BUSINESS PROGRAM PACKAGE 
13 Business programs (e.g .. capita l budgeting, c ash· 
management . ratio analysis . debt management). These pro
grams will be very useful to the business manager. (rrtce $200) 

4. PROCUREMENT PROGRAM 
Ascertains purchase amount when future price of commodity 
is varying. A mus t for all managers who have purchasing 
responsibilities. This program takes into cons iderat ion inven· 
tory levels. inventory capac ity, and financial carrying cost in 
determining the optimal amount of an item to purchase when 
future prices are varying. (Price St SO) 

5. 	 COLLEGE ENROLLMENT 
PROJECTION PROGRAM 

Forecasts the enrollment for colleges usin!J several different 
s tatis tica l techniques. User can specify the number o f periods 
for which a forecast is desired. (Price S 100) 

Ex tensive Documenta tion With Each Program 

Wri te or call for a broc hure which describes the produc t 1n 
greater detail. 1 

l , j I II I II 11 I 1 ' t 1t ' 

....1 

5200 Bnttany Dfl~e. 11006. S t Pete1sbu19. Floflda 33715 

813 ·86• <347 
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REMsoFT, Inc. 

Let Your TRS-80® 
Teach You 

ASSEMBLY LANGUAGE 
Tired of buying book alter book on assembly 

language programming and still not knowing your 
PO, from your PUSH? 

REMsol=T proudly announces a more effi 
cient 'ay. using your own TRS·8~ . to learn the 
fundamentals of assembly language programming 
--at YOUR pace and at YOUR convenience. 
Our umque pacKage. ' ' INTROOUCTION TO TRS-• 
ASSEMBLY PllOGJIAMMING". will provide you with 
the following: 
• Ten 45-minute lessons on audio cassettes. 
• A driver program lo make your TRS·8~ video 

monitor serve as a blackboard for the instructor . 
• A display program for each lesson to provide 

illustration and reinforcement for what you are 
hearing. 

• A textbook on TRS·8~ Assembly Language 
Programming. 

• Step-by-step dissection of complete and useful 
routines to test memory and to 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 of courses he has taught at Meta Technologies 
Corpoution. the Radio Shack Computer Center. and 
other locations in Northern Ohio. The minimum 
system required is a Level II . 16K RAM. 

REMASSEM·1 only$69.95 

LEARN TRS-80® 

ASSEMBLY LANGUAGE 


DISK 1/0 

Your disk system and you can really step out with 

REMSOfrt Educational Module, REMDISK-1. a 
"short course" reveahng the details o f DISK 110 
PROGRAMMING using assembly language. 

Using the same format as our extremely popular 
introduction to assembly language programming. 
this "ASSEM8LY LANGUAGE DISK 110 PROGRAM
MING" course includes: 

• Two 45-minute lessons on audio cassette. 

• 	 A driver program to make your TRS-808 video 
monitor serve as a blackboard for the instructor 

• 	 A d isplay program tor each lesson to provide 
1llustrat1on and reinforcement for what you are 
hearing. 

• 	 A booklet of comprehensive. fully-commented 
program hsttngs illustrating sequential Ille 110 . 
random-access tile 110. and track and sector 110 . 

• 	 A diskette with machine-readable source codes 
tor all programs discussed. 1n both Radio Shack 
EDTASM and Macro formats. 

• 	 Routines to convert from one assembler format 
to the other 

This course was developed and recorded by 
Joseph E. Willis. tor the student with experience 
in assembly language programming : 1t is an inter
mediate-lo advanced-level course M1n1mum hard 
ware required 1s a Model I Level II. 16 KRAM one 
disk drive system. 

REMDISK-1 only $29.95 
Dealer inquiries invi ted 

REMSOFT, INC. 

571 E. 185 st. 
Euclid. Ohio 44119 

(216)531 -1338 

_,70Inclu de Sl 5-0 lor sh1pp1ng and handling 
Ohio residents add 5'11% sales tax. 

TRS ·8~ is a trademark ol the Tanoy Corp 

fONEWS 

copyrights. They also maintain the 
PMC-80 trademark is "confusingly close" 
to the TRS-80 name and is a trademark in
fringement. Named in the suit with Per
sonal Micro Computers is EACA, the 
Hong Kong-based manufacturer of the 
microcomputer, and several U.S. 
distrlbuters. 

Lee said PMC-80 "will give . .. Indepen
dent software and hardware suppliers an 
alternative vendor to proliferate their 
product in the true spirit of free 
enterprise." 

As evidence that the suit Is aimed basi· 
cally at discouraging potential dealers, 
Dr. Lee cited "the fact that Tandy did not 
inform PMC or EACA about any possible 
infringement by the product prior to filing 
the suit." 

Lee said Tandy is trying to eliminate 
competition. 

"While PMC-80 has been delivered for 
only about six months here in the United 
States, the same product has been widely 
accepted In Europe and other countries as 
the Video Genie marketed by distributors 
for EACA," Lee said. "In many countries 
the Video Genie has been out-selling the 
TRS-80, and this has probably prompted 
Tandy to take action in an attempt to 
quench PMC before it gets a strong foot
hold in this country." 

Atty. Gary Pat, a Tandy spokesman on 
legal matters, said Tandy's policy is to 
refuse to comment on the case outside 
court. 

by Bert Latamore 
80 Mlcrocomputing Staff 

Computer Literacy Made 
Requirement for Graduation 

Nolan Catholic High School in Fort 
Worth, TX, has established a unique 

requirement for graduation. Along with 
the more traditional areas of academic 
competence, students will soon be ex· 
pected to demonstrate computer literacy. 

Although computer literacy will not be 
mandatory until the 1982-83 school year, 
courses in BASIC programming began In 
August 1980. Currently in use are one 
Level II and 17 Level Is which were donat
ed to the school. Another Level II will be 

courses offered by the school, according 
to Brother Tony Pistone, principal at 
Nolan Catholic. This year more than 60 
parents attended an introductory com
puter class held at the school at night. 

A major source of difficulty has been 
the lack of high quality, commercially 
prepared educational software, according 
to Brother Pistone. Two professional pro
grammers have been hired for the 1981-82 
school year to fill the gap created by the 
lack of good software and help teachers 

''Two professional programmers have 
been hired . .. to fill the gap created 
by the lack of good software . . . . · · 

donated for use in September, 1981. 
This year, approximately 150 students 

have taken the courses which emphasize 
a hands-on approach to programming. 
Over 200 students are expected to sign up 
for next year's offerings which, in addition 
to beginning level courses In BASIC, will 
also Include word processing and data 
processing tor more advanced pupils. 

Parents as well as students have 
responded positively to the computer 

learn new ways to utilize the micros in 
their courses. 

Brother Pistone is enthusiastic about 
the current computer literacy program at 
Nolan Catholic and the school plans to ex
pand the program in the coming years. 
According to Pistone, computer literacy is 
now " as critically Important in learning as 
reading, writing and arithmetic." 

by Lise Markus 
80 Mlcrocomputlng Staff 
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f0CALENDAR 


July 
July 5-31 The Hill School, Potts· 

town, PA, will conduct four on• 
week computer workshops using 
the school's PDP 11134 system and 
will offe r student s maximum 
hands-on experience. The first 
three workshops will be open to 
students of Grades 7-12. The last 
will be for teachers and other pro· 
fessionals. 

Contact John E. Parnell, The Hill 
School, Pottstown, PA 19464, for in· 
format ion. 

July 13-14 will see a seminar on 
using the OASIS operation systems 
on Z-80 microcomputers at Phase 
One Systems, Oakland, CA. 

Classes will be limited to 20·30 
students with plenty of " hands-on" 
activities. Price is $195. Information 
is available from Phase One Sys· 
terns, 7700 Edgewater Dr., Suite 
830, Oakland, CA, 41 5-562-8085. 

Motorola Technical Training 
Headquarters is offering seminars 
on their 6809 microprocessor chip 
July 21-24 in Phoenix, AZ; July 7-8 in 
Los Angeles, CA; and July 9-10 in 
San Diego, CA. They will cover all 
aspects of chip operation including 
software design. Seminar cost 
varies from between $300 and $450. 
Information is available from Ron 
Bishop, Motorola Technical Train· 

ing Headqua·~ers, TOM-57, PO Box 
2953, Phoenix, AZ 85062. 

August 
Aug. 28-29 the International 

Microcomputer Fine Arts Festival 
will combine artists using er in· 
terested in using microcomputers 
with programmers and other tech· 
nical people who have done work 
applicable to the needs of artists at 
the Teela-Wooket Camp, Roxbury, 
VT. 

The event is sponsored by Trans/ 
Media Inc., a non-profit artists' 
cooperative; Green Mountain Mi· 
cro; Wayne Green, Inc .; and individ· 
ual artists and programmers. Infor
mation Is available from Dennis B. 
Kitsz, festival director; and Richard 
B. Fredette, fest ival coordinator, 
both of Roxbury, VT 05669 (802) 
485-6112. 
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EDUCATIONAL 

SOFTWARE 


For TRS·80' Color Computer, PET, Apple 11. 

ELEMENTARY MATH 

SCIENCE llOLOGY 

GEOGRAPHY HISTORY 

ECONOMICS ACCOUNTING 

FOREIGN LANG. BUSINESS ED. 

GRAMMAR FARM RECORDS 

COIN INVENTORY 

Write for FREE Cat a logue : 

MICRO LEARNINGWARE v e9 
BOX 2 I 34, N. MANKATO MN 5600 I 

507-625-2205 
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News From 

KITCHEN TABLE SOFTWARE, INC. 


Ultimate DOS: Still 
not available from 

Kitchen Table Software 

Last night, I dreamt that I was sent a re
view copy of the ultimate disk operat

ing system for the TAS-80 Model I. Unfor
tunately, I woke up before I was able to 
produce a backup disk of this wonder 
product , called DROSSDOS 1.1. Even 
though no copies are known to exist in the 
real world, I thought I'd go ahead and write 
the review, anyway. 

DROSSOOS 1.1 from the Kitchen Table 
Software Corporation contains many use
ful util ity programs. It might be helpful to 
explore some of their features before delv
ing into the actual operating system and 
Disk BASIC enhancements. 

Superduperzap 

Superduperzap Is a great multi-purpose 
machine language disk utility program, 
which works In conjunction with a small 
hardware modification recommended by 
Kitchen Table Software. 

When used In a compatible computer, 
Superduperzap will read or write to any 
disk sector, or main memory, including 
the ROM! To write to the latter, the user 
must make a few changes to the key
board, which Include replacing the Radio 
Shack ROM with an EPAOM supplied by 
Kitch8J1 Table, adding a small ultraviolet 
lamp and several printed circuit cards. 
The entire Installation was completed by 
the author In only 17 hours. 

The work was well worth it. Superduper
zap repairs Parity Error During Write, Di

rectory Error During Write, disk-destroy
ing blunders and performs proper repairs 
to sectors. No user Input Is required. To In
voke, the abbreviation FT Is entered or 
(opt ionally) the full command Fix That! 
may be used. 

This program will automatically recover 
accidentally killed disk files. The syntax 
for this function Is as follows: Resurrect 
filename/ext, :? Superduperzap will search 
through all available sectors on all disk 
drives until the remains of a file by that 
name (or anything similar) are found. The 
file will be restored and the directory up
dated. If some of the sectors have already 
been overwritten, Superduperzap will In
vent machine or BASIC code that looks 
good and fits in with the rest of the pro
gram. This reconstruction may be entirely 
transparent to the end user. 

Superduperzap has too many capabili
ties to discuss here. For example, the pro
gram can be commanded to Ignore read 
and write protected sectors entirely, for
ever, and will list the contents of a given 
track to a printer, the CAT screen, your 
color television set, or the face of any LCD 
display digital watch within three feet of 
the keyboard. 

Editor/Disassembler is another ma
chine language program. When used with 
any optical character reader, It will cap
ture assembly language programs printed 
In microcomputer magazines, and assem
ble them Into flawless command files. It 
also will take Z-80 object code and disas
semble It, providing helpful remarks 
which explain the purpose of each Instruc
tion. If the program, as entered, conflicts 
with other machine language programs 
that will be loaded simultaneously, this 
module wl II re-write the code to relocate to 
other addresses. 

The user may also Input code, which is 
automatically debugged. I liked this edi
tor's f lexibility; I d idn't have to be exces
sively precise when entering Instructions. 
If I was close, Editor/Disassembler would 
make a good guess as to what I meant and 
supply the correct op code. 

Programmers with a Sense of Humor 

Lodecodeoffset Is another program 

which was also written In machine lan
guage. (You've really got to hand It to the 
Kitchen Table boys for entirely eliminat
ing the utilities originally supplied with 
DROSSDOS 1.0, which were written in 
Pilot.) 

Lodecodeoffset takes any machine lan
guage program, and, if it conflicts with 
DOS, some other binary module, ROM, or 
your automatic phone dialer, relocates it 
Into unused memory. The Kitchen Table 
wizards have found an extra few hundred 
bytes of memory that Is Included in the 
64K that can be addressed by the Z-80, but 
wh ich are not Inc luded In the 12K ROM, 
video memory, or user RAM. Eight IC 
memory chips are supplied with DAOSS
OOS 1.1, and can be Installed by the user 
In a few weekends. 

Warning!! Each time Lodecodeoffset Is 
run, the program adds an appendage to 
the code. This appendage has no purpose, 
except that when appendages equal to 
255 bytes have been added, the object 
code is automatically destroyed beyond 
recall, even with Superduperzap. My 
sources tell me that this feature is a joke 
dreamed up by the Kitchen Table staff late 
one Friday night. It's always refreshing to 
see programmers with a sense of humor. 

Adventure Disassembler Is a 36K pro
gram written In BASIC, with no purpose 
other than to solve Adventures. It will take 
any adventure written by Scott Adams, 
and, through sophisticated byte crunch
ing, provide a printout of the location of all 
treasures, secret words, and proper use of 
each object. We tried It on a couple of our 
own adventures and discovered that by 
stuffing the Mongoose/Squirrel into the 
tape recorder, and throwing It through the 
window of the Mystery Fun House, you 
can gain access to the dumb waiter ! 

Dirfink is a program that wi ll test a tar
get disk's directory and, if any errors are 
found, provide the name of the operator 
who was running the TAS-80 when the 
problem occurred. When the messages 
Bad Gat Sector Byte and Extent Space 
Overflows Diskette are displayed, Dirfink 
explains what these mean, and automati
cally invokes Superduperzap to correct 
the problem. Another handy program. 
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Tl59/CMD Is a program that allows the 
TRS-80 to emulate a Tl-59, with the added 
capability of storing the programs to disk. 
I tested this module carefully, and found 
that it worked. Using it, I was able to com
bine all the power of a Tl-59 program
mable calculator with the portability of a 
48K TRS-80 with four disk drives in one 
machine. Somebody should have thought 
of this one a long time ago. 

Mlddlecase/DVR allows users who have 
neither upper nor lowercase character 
generators In their machines to make use 
of the less popular mlddlecase character 
set. A specialized program, to be sure, but 
with 300,000 copies of the TRS-80 Model I 
sold before Radio Shack decided to dis
continue It, you're bound to find several 
hundred of almost any wild configuration 
you can th ink of. I personally have seen 
several TRS-80s whose owners have in
stalled inverted keyboards. 

DOS Library Commands In DROSSDOS 1.1 

Some unusual library commands in this 
DOS include Checkout, Overdue, Cannot 
Renew and Reference Only. 

The more usual commands such as 
Chain, Clock, Kill , List, Load, etc., are also 
inc luded. One caution: Just because you 
have read the TRSDOS manual, do not as
sume that you know everything there is to 
know about DROSSDOS commands. There 
are some subtle differences. For example, 
in DROSSDOS, Kiii causes the computer 
to energize the keyboard with 110 volts. 
The correct DOS command to get rid of a 
file is Erase. Even here, Kitchen Table has 
bui lt in some valuable error checking. Be
low is a sample computer-human inter
change: 

Erase TestFlle/BAS:1 
Do you really mean that? 
Yes 
O.K. Enter the password. 

No 

Then say ""please."" 


As you can see, it is nearly impossible 
to kill a file by mistake, or even on pur
pose. DROSSDOS has certain other 
" friendly" characteristics. For example, 
the following Input might be used: BASIC 
64000 RUN " STARWARS/BAS" . The com
puter responds: " Excuse me. I found BA
SIC, but do you really want me to keep 
64,000 buffers open for 1/0 files? Or 
should I have looked for a program called 
BASIC 64,000? Should I load STARWARS/ 
BAS before I run it, or what?" 

Some DOS commands can be run with
out any user Input whatsoever. Dump will 
cause the computer to spill paper from 

any attached printer onto the floor. Purge 
commands the system to build a blacklist 
from any malling lists on its disks. DIR 
compiles a list of all programs on a disk, 
but it won't te ll you what they are. 

Other handy DOS commands: Verify 
asks the operator's name twice and then 
checks both answers to see if they are the 
same. MDcopy produces duplicates of pa
tient Invoices for physician's accounts re
ceivable programs. Rename allows the 
operator to enter different names when 
asked by Verify. 

Sysgen Is a very powerful command 
that deserves an art icle of Its own. Using a 
complicated series of switches (numbered 
SW1 through SW255), the user can con
figure the operating system to suit spe
cialized needs. A few of the many options 
are explained below. 

SW14 = n, where n is a number between 
one and four. This allows the operator to 
specify which disk drive Is prone to failure, 
and the system will automatically avoid 
using this drive whenever possible. Also, 
whenever a Parity Error During Read or 
Data Record Not Found During Read error 
is caused by this drive, the system will lg· 
nore data supplied by the suspect drive, 
and use something Interesting from the 
same sector on some other drive. 

SW18 = Y or N. This switch Is used to 
flag the marital status of the primary oper
ator of the computer. Thereafter, all pro
grams using gender and titles will address 
the operator as Mr., Mrs., Miss or Ms, as 
preferred. 

SW20 = n, where n is a number between 
0 and 255. The computer wi ll always use 
this number as a seed for generating 
pseudo-random numbers, thus ensuring 
predictability when the operator wishes to 
win dice, cards and other computer 
games. 

SW103 =message string. The message 
can be any cute saying the operator 
wishes to display whenever the system 
crashes. It also relieves boredom, and can 
be changed as frequently as necessary. 

Most features of Disk BASIC remain the 
same under DROSSDOS 1.1. Several new 
capabilltles have been added. Program 
lines can be renumbered using a simple 
Ranum command. If no values are speci
fied, the program will be renumbered be
ginning with line 0, to the end, in Incre
ments of 10, but in reverse order. That is, a 
renumbered program might begin at line 
10000, and end at line 10. 

Renum R directs the system to renum
ber the lines In random order. However, 
because all GOTO's and GOSUB's are 
changed to the correct new line number, 
the program will still work. The BASIC in

terpreter has been altered so that It Is not 
confused to find line 69 following Une 
186Vz. 

Renum P renumbers a program using 
only prime numbers as line numbers, 
while Ranum F employs, you guessed it , 
only Fibonacci numbers for renumbering. 
Hats off to the Kitchen Table gang for an
other stroke of originality. 

The popular Ref command has been ex
panded greatly. Under DROSSDOS 1.1, It 
provides an alphabetized listing of every 
word, number, command and punctuation 
mark in a program, with a cross-reference 
of the lines In which each appears. 

Editing a program line has been made 
very simple. The operator enters a line 
number, and the relevant line Is complete
ly deleted from the program. Correct1ons 
are made just by typing In a new line. L&vel 
I had this feature- why has it taken so 
long to come to us Level II and Disk BASIC 
users? 

DROSSDOS Fiie Handling Capabllltles 

In their quest for simplification, the Kit· 
chen Table software crew has come up a 
winner again. I found DROSSDOS' Ille 
handling perhaps the simplest to learn of 
any DOS, ever. There aren't any! Instead, 
all values are stored In variables within the 
programs themselves. Then, when an in
put session is completed, BASIC simply 
transfers the entire contents of memory
all 32 or 48K of It-to disk. The next time 
the program is run, DOS loads all of mem
ory back where it belonged with all regis
ters Intact . In fact, the system uses buf
fers only to keep the CPU from getting a 
headache. 

There isn't room In one article to ex
plore all the features of DROSSDOS 1.1. If 
this Innovative new operating system 
proves popular, you can be sure that there 
will be followup reports. • 
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NEW PRODUCTS 

edited by Bert Latamore 

Lifeboat 
Publishes Buyer's Guide 

Lifeboat Associat ion's new buyers' 
guide and catalog lists 50 media formats, 
CPIM compatible disk operating systems, 
hard disk integration modu les, system 
tools, telecommunications systems, Ian· 
guages, language and application too ls, 
word processing systems and aids among 
other subjects. 

It is available from the Catalog Depart· 
ment, Lifeboat Assoc., 1651 Th ird Ave., 
New York, NY 10028. 

Reader Service ,,.. 330 

MOG Automates 
Mall Ordering 

MOG (Mail Order Generator) for the 
TRS-80 Model I and Ill completely auto
mates making mail orders. 

It prompts you for all order information, 
allows a review of your order and com
plete editing , sorts the order by any of five 
variables, totals the order, adds tax and 
postage, saves the order on cassette, and 
drives a 32-, 4(). or 80-column printer. 

It supports lowercase on the Model Ill 
and requires at least 16K of memory, but 
will use up to 48K RAM for longer orders. i t 
costs $10 from Practical Programs, 1104 
Aspen Dr., Toms River, NJ 08753. 

Reader Service ,,.. 331 

Program 
Figures Feed Costs 

A new user-developed program fo r the 
Model I or Ill with 48K memory and a 
132-column printer will store animal feed 
formulae, figure protein, fat , f iber, etc. for 
each formu la and keep the price of each 
formula up-to-date with grain market 
pri ces. 

The formulae are easily edited, deleted, 
added, displayed and printed and ingre· 
dients can be changed easily. 

The prog ram is available for $75 from 
Thomas A. Broussard, PO Box 2577, 
Lafayette, LA 70502. 

Reader Service ,,.. 332 

Free Catalog 
Lists 200 Products 

Creative Computing 's new 48-page 
catalog lists more than 200 computer· 
related products including 20 books on 
programming, games and educational ap· 
piications, 160 software packages, th ree 
magazines, f ive graphics and music peri· 
pherals, an LP record , a board game, eight 
T-shirts and an assortment of other pro
ducts. 

The 48-page publicat ion is free from 
Creative Comput ing , 39 E. Hanover Ave., 
Morris Plains, NJ 07960. 

Reader Service ,,.. 184 

Dual 8-lnch Drive Offered 

The V1000 dual eight-inch drive subsys
tem accomodates mass storage units 
ranging from single-sided ei ght-inch flop
pies to 20.megabyte stream ing tape car· 
tridges and 40-megabyte W inchester disk 
drives. 

A sliding-chassis design gives easy ac
cess to the drives. 

It is available wi th a choice of drive con
figurations . Prices range from $1 ,095 to 
$2,295 from Vista Computer Co., 1317 E. 
Ed inger Ave. , Santa Ana, CA 92705. 

Reader Service ,,.. 329 

V1000 Dual 8·1nch Disk Drives 

Data Conversion Achieved 

Prestige Market ing Corporation is offer· 
ing a data conversion service which will 

convert data from one system disk to that 
of another system. 

For instance, Prestige can convert data 
from IBM 3740, DEC RT-1 1 and App le I I to 
TRS--80 disks and vice versa. 

Informat ion is available from Prest ige 
Services Division, 909 N. Coliseum Blvd., 
Fort Wayne, IN 46805. 

Reader Service ,,..333 

Program Tracks 
Accounts Receivable 

ACCT·M3 carries the accounts recei v
able functions for a small business or 
medical cl inic using initial izat ion, ac· 
count manager and report generator pro
grams. 

Data bases are limited on ly by the 
number of disks you own. 

Designed for a dual-disk, 32K minimum 
memory, Model Ill with TRSDOS, it costs 
$69 from Micro A rchitect Inc., 96 Dothan 
St., Arl ington, MA 02174. 

Reader Service ,,.. 171 

Programs Published 

A book of BASIC programs for the 
TRS--80 has been released by Sams Books. 

The 168-page book has completely test
ed and debugged programs in home use, 
educational and busi ness use areas rang
ing from an automatic telephone dialer to 
a checkbook balancer. 

The book Mostly Basic: Applicat ions 
for Your TRS-80 costs $10.95 f rom Howard 
W. Sams & Co., 4300 W. 62nd St., Ind ian
apol is, IN 46268. 

Reader Service ,,.. 334 

Program Tracks Portfolio 

Options-80 allo ws t he TRS-80 to 
analyze investments for maximum return . 

The program handles buying and sell
ing listed ca l l and put opt ions, spreads 
and shares, analyzes impact o f commis
sions, cost of money, d ividend and risk 
exposure, and projects an annualized 
percentage return on investment as a 

78 • 80 Microcomputing, July 1981 



Personal and Business Checks take 3 weeks to c lear. For fastest delivery use Certified Checks. Money Orders. Credit Card. or C O .D 

We will try and beat any published price on any system! Call! 

SIMITEK CALL TOLL FREE TO ORDER 

ClllPITEI PlllUCTS -~ (800) 528-1149, g 

Please mention this magazine when o rdering 4877 E Speedway Blvd 

Tucson. Arizona 857 12 ARIZONA RESIDENTS ADD 6% SALES TAX. 

(602) 323-9391 Technical Questions WE TAKE VISA, MASTER CARD. 

TRS·80 IS A TRADEM ARK OF RADIO SHACK A T ANDY CORP APPLE IS A TRADEMARK OF APPLE INC 

PMC·80, 18K LEVEL 11 
COMPUTER ....•......•..•.... $739.00 
The PMC·80 i s a work alike to 
the TRS.80 mod I computer! 
Comes with M icrosoft' s BASIC 
in ROM. Built In cassette. 12" 
video monitor. Expandable to 
48K. 

Compatible to All TRS-80 MOD I Programs. 
PMC 80 without monitor ... . .. . . .. . . . ... $595.00 
RF- MOD for PMC to TV hookup ........ $39.95 
PMC-80 EXPANDER 100 SYSTEM . . . . ... $644.00 
IN C L UDES: 32K memory. S- 100 bus. RS-232 
in terface. Parall el printer driver. Disk controller 
Fully compatable wi th TRSDOS. NEWDOS, VTOS, 
and al l other TRS-80 Mod I disk software! 

APPLE II COMPUTERS 48K .... .. ..... $1299.00 
ATARI 400 .. .. . . ..... . ....... ... .. .... $ 495.95 
ATARI 800 COMPUTER .. . . . . ... ... .. . $ 795.00 
ZENITH Z-89 48K, 1 DISK ALL IN ONE 
COMPUTER . . .. . ... . ... ........ .... . . . $2495.00 

OKIDATA MICROLINE 80 All OKl'S have TRS-80 
Graphics!!! . . . . . . . . . . . . . . . . . . . . . . . . . . . . $420.00 
Comes with friction and pin feed. upper/ lower case. 
Graph ics. 
EPSON MX-80 PRINTER: Word Processing Quality 
Printout with Graphics! ... ... ........ . .. . .... Call 
NEC SPINWRITER with Tractor Feed . .. $2995.00 
DIABLO MODEL 1630 with Tractor ... . . $2695.00 
UNIVERSAL PRINTER STANDS ... . .. . . $ 94.50 

Other Accessories: 
SUP-R-MOD RF Modulator for APPLE . .. $29.95 
ARCHBOLD SPEED-UP MOD FOR TRS MOO I. 
Allows up to 300% increase! . . . . . . . . . . . . . . $45.00 
MICROSOFT BASIC Decoded and other 
mysteries . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $29.95 
TRS-80 DISK and other mysteries ........ $18.95 
ZBASIC BASIC COMPILER for MOD I and MOO Ill 
TRS-80 and PMC-80 Increase basic program 
speeds by up to 200 times!!!!! 
Tape .. .... . . . . $79.95 Disk ....... . ... $89.95 

Both For Only $99.95 Specify MOD I or MOD Ill 

WE HAVE HUNDREDS OF PROGRAMS FOR 

ALL THE POPULAR COMPUTERS! 

CALL FOR OUR FREE CATALOG 


Al l o our drives come complete with power supp y 
and chassis. They may be used with existing Radio 
Shack drives on the same cable! 40 track drives 
store 102K bytes single density, and 175K double 
density. 80 track drives have 175K single density 
and 345K double density! All drives guaranteed 90 
days. one year on power supply. 

40 track MPI drives .................. . .. $319.95 
40 track TEAC drives ........ . . . ........ $315.95 
40 track TANDON drives ........ . . ...... $319.95 
80 track MPI drives . . . . . . .. . . . .......... $449.95 
80 track TEAC.drives . . ....... . .... . .... $429.95 
2 drive cable .. . .... . ...... . ............ $ 25.95 
4 drive cable .... ... . .... . . . . .. . ... . .... $ 39.95 
NEWDOS 80 OPERATING SYSTEM ..... $139.95 
NEWDOS 80 PATCH Patches NEWDOS 80 to 
work with si ng le or double density and the 
doubler. ... . ....... ....... . ... ......... . $ 59.95 
PERCOM'S DOUBLER for double densi ty 
operation! . . . ... . .. . ....... . . . ....... . .. $219.95 
The DOUBLER works with the TRS or PMC 
expans ion interfaces to allow you to use you r drives 
in double density ! You may st ill operate your drives 
as single density also! Comes with DBLDOS 
operating system wh ich allows you to transfer 
single density files to double and vice versa! G REAT 
BUY' 
DISKETTES: VERBATIM DATALIFE! B OX OF TEN 
SOFT OR HARD SECTORED 5'14 ........ $32.50 
WE HAVE DRIVES AND CONTROLLERS FOR THE 

MODEL Ill. CALL FOR PRICES!/! 

MODEMS AND TELE
COMMUNICATIONS 

LYNX Telecommun icat ion 
system for the TRS-80 and 
PMC-80 .............. $279.95 
Inc ludes terminal software and 
c o nnec ti ons fo r ins t ant 
hookup' Can be connected to the TRS-80 or PMC
80 with or without an expansion interface' 

LEXICOM MODEM 300 BAUD Requires 
RS-232 .. . .............................. $169.95 
THE SOURCE: Hook-up to the 
"SOURCE" ... . . ................ . ....... $ 99.95 
ATARICONNECTION : Modem for 400/ 800 , 
complete with software! .... .. .... ...... . $249.00 
APPLECONNECTION: Modem for 
APPLE II . ... . ... . .... . .. . . .. .. . .. .... .. $279.95 
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function of annualized percentage growth 
in share value. It displays results in 
graphical and tabular form on video dis
p1ay or printer. 

The program, for the Model I or Il l, 32K, 
on disk or cassette, costs $125 from 
OpUons-80, PO Box 471 , Concord, MA 
01742. 

Reader Service " 335 

Book Discloses Structures 

Structured Requirements Definition by 
Ken Orr is a presentation of recent ad
vances in systems theory, tools and 
methodology In a readable text. 

The book is available from Ken Orr and 
Associates, Inc., 715 E. 8th St., Topeka, KS 
66607, for $25. 

Reader Service " 336 

Percom Sells Binders 

Percom Data Co. is offering three-ring 
binders wit h two inside clear plastic disk
ette pockets designed for software docu
mentation. 

The light tan binders, decorated with 
the Pere.om logo and designer stripes, sell 
for $4.95 from Percom Data Co., 21 1 N. Kir
by, Garland, TX 75042 

Reader Service ., 172 

Percom Binders 

Target Helps 
Business Planning 

The Target business planning system is 
designed to replace t ime-shari ng and 
large-scale systems for the small busi
ness in the analysis of past business ac
tivities and projection of future perform
ance. 

Advanced features include an ability to 
display or print the entire set of data en
tries, calculation rules and report specifi
cations for error correction and the ability 
to follow English commands instead of 
matrix algebra commands. 

It runs on the Model II with at least 56K 
memory and 200K disk storage using a 
CP/M operating system. 

Created by Advanced Management 
Strategies Inc., Atlanta, GA., it is available 
from WESTICO, 25 Van Zant St., Norwalk, 
CT 06855 for $195. 

Reader Service " 174 

Muse is Word 
Processing Program 

Muse provides extensive word process
ing operat ions for ANSI Fortran-compat
ible computers including full-screen cur
sor control, automatic or manual pagina
tion, letter, report and manual formats, 
block editing and erasure, page headers 
and feet, superscripts and subscripts, and 
multiple overlays for composite charac
ters. 

It runs on a variety of CRT terminals and 
outputs to all popular correspondence
quaiity printers. 

A Muse package supporting one to 
three work stations and one terminal 
printer on perpetual lease is available for 
a one-time payment of $6,800 from Marc 
Software Internat ional, 260 Sheridan Ave., 
Suite 412, Palo Alto, CA 84306. 

Reader Service ., 173 

Centronics Offers 
Graphics Printer 

The Model 739 is a graphics printer with 
a 74-by 72-dot per inch resolution, a mono
spaced print speed of 100 cps, and an 
acoustical top cover for single sheet load
ing and noise suppression. 

It is available for less than $1,000 from 
Centronics Data Computer Corp., Hud
son, NH 03051. 

Reader Service " 337 

Program lnterf aces 
PC, Models I and Ill 

Pocket Tape I is a machine language 
program allowing the TRS-80 Models I and 
Ill to read data tapes recorded by the 
Pocket Computer. 

The Model Ill versions may be used di
rectly on a cassette- or disk-based ma
chine. The Model I versions require an ex
ternal hardware interface to the PC tape 
format. Minimum system memory Is 16K. 

The program costs $14.95 on cassette 
and $24.95 on disk, and the Model I cas
sette interface is available for $49.95 as

sembled and tested (or it may be built 
from Radio Shack parts according to the 
included schematic) from Green River 
Systems, PO Box 552, Auburn, WA 98002. 

Reader Service ., 185 

Envelope Protects Data 

Data-Safe is a metallic shield ing alloy 
envelope designed to sh ield two f loppy 
disks from magnetic fields during stor
age. Each page f its in a three-ring binder. 

They are $8.95 each for orders of five,or 
less with discounts for larger orders from 
Data-Safe Products Inc., 1926 Margaret 
St., Philadelphia, PA 19124. 

Reader Service ., 160 

Data-Safe 

Select Word Processor 
Features Easy Operation 

Select is a word processing program 
compatible with CP/M using microcom
puters. 

It features single-key instruction entry 
and the creators claim it takes only 90 
minutes to learn to use it. 

It costs $600 from Select Information 
Systems Inc. , 919 Sir Francis Drake Blvd., 
Kentfield, CA 94904. 

Reader Service " 180 

Program Teaches 
Even- Odds Play 

Tired of losing money at casino black
jack tables? Basic Strategy Tutor I will 
teach you even-odds play using Las 
Vegas strip, Las Vegas downtown and 
Reno-Tahoe rules, with or without double 
down after splits opt ion, with single or 
four decks. 

It features moderate and advanced 
speed play options and tracks the number 
of hands played, number of hands played 
correctly, number of blackjacks dealt and 
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strategy accuracy percentage. 
It is available for $24.95 on cassette tor 

a 16K machine or $29.95 on disk tor a 
32K machine plus $2 shipping and handl
ing from Micro BlaJak Systems, Inc., 2800 
N. Ellen St. , Flagstaff, AZ. 86001 . 

Reader Service v 175 

Regulator Stops 
Volt Surges 

The Voltector protects microprocessor
based equipment from power surges, 
spikes, transients and high frequency in
terference. It meets latest industry surge 
voltage standards and gives two-way pro
tection, preventing the microcomputers 
from causing line problems as well. 

It is available for $79.50 from Pilgrim 
Electric Co., 29 Cain Dr., Plainview, NY 
11803. 

Reader Service v 161 

Vol tee tor 

M-Zal is Editor/Assembler 

M·Zal is a modular editor/assembler tor 
the TRS-80 Models I and Ill which includes 
lull screen option menus, l ul l screen text 
editor, and object module linker. 

M-Zal is available tor $149 from Com
puter Appl ications Unlimited, PO Box 214, 
Rye, NY 10580. 

Reader Service v 165 

Run Model Ill Disks 
On Model I System 

Doubler II is an update ot Percom's 
Doubler double-density d isk system adap
tor for Model I computers. 

Like the orig inal, the new version al lows 

Doubler II 

as much as 364K bytes of storage per side 
of a f ive-inch diskette, l our times that pro
vided by an unmodified Tandy Model I 
drive. 

Unlike the original, this vers ion allows 
the Model I to use Model I ll diskettes. The 
Model I cannot do th is without modifica
tion. 

Doubler II costs $219.95 including a 
DBLDOS Diskette. The upgrade kit for 
Doubler I costs $30 with proof of purchase 
of Doubler I. It is available from Percom 
Data Co., 211 N. Kirby, Garland, TX 75042. 

Reader Service v 181 

VR Data Announces Disk Ill 

Disk Ill, from VA Data, is a five and one
quarter-Inch disk storage subsystem that 
Is 100 percent compat ible with the Model 
Ill hardware and software. 

Installation can be done by VA Data or 
by any mechanically-Inclined person with 
hand tools. Disk Ill options include a sec· 
ond internal 40-track drive, an 80-track 
disk driver, a two-sided 40-track drive, and 
a two-sided 80-track drive. 

The price for a basic unit is $599, the 
second 40-track drive is $265. Disk Ill is 
available from VA Data Corp., 777 Hender
son Blvd., Folcroft , PA 19032. 

Reader Service v 328 

Disk Ill 

Convert Color 
Programs to Cartridge 

TRS-80 Color Computer owners can 
have their programs on cassette put I to a 
ROM cartridge, giving them instant loads. 
Eigen Systems will do this transfer with 
any Color BASIC or Extended Color 
BASIC program. 

The ROM cartridge plugs Into the Color 
Computer's external port. The program 
will run instantly upon power-up, and all 
memory can be used tor data storage or 
graphic displays. 

Prices start at $45 from Eigen Systems, 
Box 10234, Austin, TX 78766. 

Reader Service v 338 

Board Doubles 
Color Computer Memory 

Ramcharger is a completely assembled 
and tested printed circuit board which fits 
Inside the Color Computer to increase 'its 
memory from 16K to 32K. 

Comp letely compat ible wi th Color 
BASIC, it requires no special software, no 
soldering or hardware modifications and 
leaves the ROM Pak port free. 

It comes completely documented for 
$99.95 from Spectral Associates, 141 Har
vard Ave .. Tacoma, WA 98466. 

Reader Service v 177 

Raiders Has 
Fast-Moving Animation 

Space Raiders is a high-speed space 
battle game wh ich puts the operator in
side a spaceship on a search and destroy 
mission to intercept a Klingon convoy. 

It features arcade-style simulat ion and 
gives a different game each time using a 
TRS-80 Model I, 16K Level II machine. 

The game costs $24.95 from Bosen 
Electronics, 445 East 800 North, Spanish 
Fork, UT 84660. 

Reader Service v 164 

A Walk on 
The Monster Side 

Crush, Crumble and Chomp gives the 
game player the opportunity to be mon
ster, literally. 

The player chooses from among several 
famous Grade B Movie monster greats or, 
in the disk version, he may create his own 
monster to invade New York, Washington 
DC., San Francisco, or Tokyo. He battles 
tanks, infantry, helicopters and mad 
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scientists while trying to achieve his 
goals. 

The player can choose from five goals: 
destroy buildings, destroy combat units, 
survival, eat or just blast everything in his 
path. 

The game comes on disk (TRSDOS 32K) 
or cassette for $29.95 from Automated 
Simulat ions, PO Box 4247, Mountain 
View, CA 94040. 

Reader Service v 183 

ASC Has New 
Program for Livestock 

Agricultural Software Consultants, Inc ., 
offers a new least-cost ration balancing 
program called Mixit-1. Mixit-1 can be set 
up for any type of livestock and comes 
with a 15-day money-back guarantee. 

The program uses a machine language 
line r programming model to get a true 
least-cost ration quickly. In 16K Level II 
BA'SIC you can run Mixit-1 with 30 feed in
gredients and 10 restrictions, and It is ex
pandable to 32K. 

The program costs $95 on cassette or 
$99 on diskette from Agricultural Soft 
ware Consultants, Inc., 1706 Santa Fe, 
Kingsville, TX 78363. 

Reader Service .,- 326 

C-5 Tape is Quicker 

Mlcro-80 now offers a cassette tape for
mat designed for higher baud-rate sys
tems. The Micro-Data C-5 five minute cas
sette allows over 24,000 bytes of storage 
per side at 1500 baud. 

Compared to the C-10 cassettes used 
on the Model I, the C-5 will store more data 
in less space and less time. These capa
abilities make the C-5 Ideal for the TRS-80 
Model Ill and the Color Computer. 

For more details write Micro-80, Inc., 
E-2665 North Busby Road, Oak Harbor, 
WA 98277. 

Reader Service .,- 325 

•• • • • 

Exchange Offers 
Demo Tapes 

Computer Information Exchange Inc. is 
offering demonstration tapes on music 
synthesis on the TRS-80 and compilers in 
BASIC and Tiny Pascal, a tape head 
azimuth alignment tape, and an update on 
their SuperPimx data-base management 
program. 

The music tape, designed for play on a 
high fidelity system, compares the per
formance of two synthesizer boards in 
popular and classical music including 
Bach, Handel, Mozart and Rossini pieces. 

The compi ler tape demonstrates how 
use of a compiler speeds play of two 
games, one in BASIC and the other in Tiny 
Pascal. 

The head alignment tape, which has a 
10K Hertz tone on one side and white 
noise on the other, al lows the user to ad
just his tape recorder head for maximum 
alignment by simply adjusting it to the 
maximum volume. 

These tapes are $3.95 each. 
The data-base manager is an update of 

a popular management system. The up
date has added pagination, easy accom
modation of machine-language drivers, 
ease of edit ing fields or records, merge 
or split files, menu-driver memory man
agement and user-chosen limits of num
ber of fields. 

SuperPimx is available on cassette for 
$19.95. 

All these tapes are from Computer In
formation Exchange, Inc., Box 159 San 
Luis Rey, CA 92068. 

Reader Service .,- 179 

OASIS Publishes Programs 

Volume I of the OASIS Users' Group 
public domain software collection in
cludes 12 games, a purge utility, a poetry 
generator and a loan amort ization pro
gram on eight-inch diskettes. 

Membership costs $35 including the 
package and is available from OASIS, PO 
Box 2400, Santa Barbara, CA 93120. 

Reader Service .,- 176 

Memory Expander Plugs In 

Two versions of the board, which plugs 
into the RAM sockets inside the keyboard 
unit, are available. The IM-1 gives a 32K 
byte capacity with 4K or 16K RAM chips 
and costs $47.50; the IM-2 gives up to 48K 
bytes with 16K RAM and costs $79.50. 
RAM chips are $32 per 16K bytes. 

All are avai lable from Holmes Engineer
ing, 6246 W 3705 S, Salt Lake City, UT 
84120. 

Reader Service .,- 163 

Graphing 
Program Available 

Automat ic Graphing of Functions is a 
fast, low priced program which graphs 
equat ions in the form Y =mx + b and 
Y = (x). 

It can graph simple formulas, multiple 
equations, summations, etc., automatic
ally scales its axis for screen display size, 
has an LPRINT option for a lineprinter and 
has error handling to take care of tri cky 
equations. It has manual or automatic 
range selection. 

The program with user's manual for the 
TRS-80 Model I, Level II and Model Ill 
BASIC are $19.95 on cassette from David 
L Modney, 4144 N. Via Villas, Tucson, AZ 
85719. 

Reader Service .,- 169 

Printer Uses 
7 x 7 Dot Matrix 

The Bytewriter I is an 80-column dot 
matrix printer that accepts single sheet or 
roll paper up to 8Vi inches wide and prints 
at 60 lines per minute using a 7X7 dot 
matrix. 

Designed to interface with all TRS-80 
models, it retails for $299 with a limited 
90-day warranty from Microtek, Inc., 9514 
Chesapeake Dr., San Diego, CA 92123. 

Reader Service .,- 162 

International Memory (IM) is a memory 
expansion board that will give the TRS-80 
Model I up to 48K without an expansion in
terface, soldering or ·trace cutting and 
without software or any alteration of the 

C-5 Cassettes micro's functions. Bytewriter 1 
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matlcally, automatic data-base scanning, The system Is available on five-inchProgram the recording of items of interest to the double-density disks with 100 pages of 
Analyzes Phone Bills user for later reading, and several options documentation for $99 from Allen Ashley, 

with default sett ings and simple, fast user 395 Sierra Madre VIi ia, Pasadena, CA 
Long Distance Analyzer streamlines commands. 91107. 

te19f>hone bill accounting by Identifying It runs on a 16K Z-80 machine using Reader Service .,. 178 
where your calls go, grouping calls, and Micropolls DOS or CP/M 1.4 and up (In
totall ing those groups for cost account quire about TRSDOS, etc.) and costs $89 
ing, client bill ing and investigating un from Wordcraft, c/o Microcomputer Soft Foto·File Is
familiar numbers. 	 ware Assoc., 1122 B. St., Hayward, CA 

For Photographers U)age patterns are identified by area 94541 . 
code, state and WATS zone. Reader Service .,. 182 
~ssette version for Models I and Ill is Tape-Tronics Is offering two software 

$95; disk is $135. Disk for Model II is $155, packages for photographers. 
from Golden Braid Software, PO Box 2934, Foto-Flle organizes slide, negative or 
Sarasota, FL 33578. print album f iles by title, locat ion, 

Reader Service .,. 166 	 category or code and costs $19.95 for casDevelopment 
sette and $29.95 for disk.

System Put on Model Ill Darkroom Assistant is a three-program 
package covering prints from slides, 

The PDS assembly language develop negatives or Clbachrome process giving Micro Link 
ment system uses TRSDOS on the Model correct filtration values, exposure times Manages Communication Ill to provide a macro assembler, linkage and developing temperatures. Cost Is 
editor/linking loader, string-oriented text $59.95 for tape or diskette from Tape

Micro Link enables Inter-computer com editor, Interactive editor/assembler, trace Tronics, 346 N. Western Ave., Los Ange
munication by allowing files to be pre debug/monitor, disk disassembler and les, CA 90004. 
pared in advance and transmitted auto- several other utilities. Reader Service .,. 168 

i ACCEL2 SPACE TRADEOFFS : 
• i:ompKed programs run lasler lhan uncomp1led programs but they are usually bigger ThtsIs because • 
• compiled sta1emen1s occupy more space than the BASIC source slatemenls lhey replace. ACCEL2 com· • 

pills a setecled suoset ol Level 1110.sk BASIC and controls lhe interpreter to executeuncomptled lrnes al : 
normal ln1erp1eter speed The uncomprled lines slay exactly the same Sile and thus do not contnbule to • 
COde grnwth at all. • 

Table below shows the BASIC subset lranslated by ACCEL21o machine code Figures represenl lhe e 
number ol extra bytes needed by each insiance ot the compiled instruction. • 

INTEGER SI NGLE DOUBLE STRING • 
Assignmenl ILET) 5 t4 14 14 • 
Array Reference ( t ·dim) t6 24 25 20 • 
AND Of OR 
Compare ( < , etc) 

5 
t 1 

14 
26 

14 
25 10 

Add . Subtract . Concat 3 2 2 1 
Muniply (") 5 2 2 
Divide (I) 5 2 2 

• Reference 10 a constan1 0 6 to 
e ~~tilh NEXT 29 

7 19 19 
: SET Of RESET 6 18 18 
e IF THEN ELSE 15 21 21 21 
• ON expresS1on GOTO 12 18 18 
• Funcllool1 
e VARPTR -3 -9 -9 -9 
e PO INT 3 9 9 
• PEEK 0 0 0 
: LEN 
e MID$ 
• LEFTS 
• RIGHTS 
• CHAS 	 e 
e AK 	 • 
: CVI 	 : 
e Aowa4COlllra4 	 • 
e GOSUB with RETURN 4 e 
e GOTO 0 • 
• All other BASIC • 
• s1a1ements and lunctrons O O O O • 
: The ACCEL2 user may also selectrvety inhibll comp 1la11on ot expressions to lunher minimise code : 

grOWlh This iscontrot led by embedding REM NOEXPR and REM EXPRlrnes in theuncomprled program to • 
bracket pt(lormance cn11cal sec11ons Pr09rams comprled without useof 1he REM NOEXPR optroo typr· • 
cally ex~nd to about 1.5-2.5 times lhe Size of the o<igrnal. but since ACCEL2 stnps REM sta1ementse 
from tne BASIC program, final si~e can sometimes be smaller • 
ACCEL 2· For 32K TRS·80 Model t (Model Ill versroo soon). Comp1le·t1me Sile 5652 bytes. run·t1me : 
size 1536 bytes, save to ESI F waler. a1sk under TRSDOS. NEWDOS, NEWDOS80. • 

$88.95 + $2.00 Shipping e 
TSAYE: v.l'ites ACCEL2 compiler OUlfl\ltlO independent SYSTEM tape $9. 95 + $1.00 shipping • 
DeV<!loped 1n Btilaln 	 ALLENGELDER SOFTWARE Mas1ercharge/V1sa :l
by Soothern Sottware 	 Box 11721 Main Posl Ott1ce CA add 6% • 

San Flanosco, CA 94101 • 
(415) 387-313t ""' 79 • 

TRS·80. TRSOOS tm Radro Shack ~ Slrrngy/Floppy tm exatron inc NEWDOStm Apparat. Inc : 
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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 

SYDN•Y S•Z: 

Shop CotlllMH'WtlWelyl


D S E ~~ital Systems Engineering 
12503 King's Lake D11ve, Aeston YA 22091 (703) &20-2994 

Al.SO AYAllAllU: New Centronics and Integral Data Syslems printers at 
15-20% bek>N list; also, used printers ~ several makes. cal tor l11foi111111Dn1 

MasterCard, VISA, Check. MO, PO All products waranteed 90 days 



At $399~ it's no wonder the 4KTRS-80 Color Computer is ideal 
for beginners. NOYI there's a TRS-80 Color Computer designed 
for more advanced applications, too. 
TRS-80 Extended Color BASIC Computer. This high
performance computer includes a 16K ROM &tended BASIC 
with advanced graphics. eight brilliant colors, and sound for an 
unprecedented low price! You can draw fine lines. circles, rectan
gles. boxes and more with easy-to-use one-line commands. 
Four graphic modes with two color sets allow up to 49,152 pro
grammable screen points (pixels). There's 225 separate tones 
for music or sound effects, too. AD this on a 16K RAM machine 
(including video memory) loaded with the dynamic features a 
serious programmer demands.You get a 32-cpl x16-linesaeen, 
multi-character variable names (two significant), editing. tracing. 
user-definable keys. 255-character string arrays, floating point 9
digit accuracy, and even machine language routines. 
Prlced at Only $599, the TRS-80 &tended Color BASIC Com
puter is useful. entertaining and educational. Yet using it can be 
as simple as plu~ in one of Radio Shack's instant-loading 
Program Pales. The computer attaches to your Tv. or our own 
$399 TRS-80 ColorVideo Receiver.Forjust $24.95, youcan add 
a pair ofjoysticks which add tlall*y to games and video dis
plays. A built-in serial interface lets you attach a printer or a 
modem. Apair of tutorial. &tended Color BASIC instruction 
manuals are included. as well 
Jlcn CioodNews. &tended Color BASIC is also available as an 
upgrade kit ($99) for your 41< Color Computer (161( RAM 
llqUlred-Sl19). Thae's amodest tnstallatlon charge beach 
kit. 
New f'RS.80 VIDEOTEX SohM (with the modem shown 
below) oll'ers qutck. afrordable aa:as to Vldous lnformadan 

and data services. The CompuSave• Information Service gets 
you local. national and international news, weather and sports 
from major newspapers. like The New York Times and The 
Washington Post. plus the Associated Press News Service; info 
on stocks and bonds; educational reference service; nationwide 
Electronic Mal and much more! The Dow ]ones19 hlf'ormation 
Services provides stock exchange quotes-as recent as 15 min
utes-plus feature selections from The WaD StreetJournal and 
Barron's. 
Only $29.95 Buys You VIDEOTEX Soltware including a free 
hour on both CompuServe and DowJones. Come see the new 
TRS-80 Color Computer. its programs and acnssories, at your 
nearby Radio Shack today! 

The biggest name In little computers6 
A DIVISION OF TANDY CORPORATION 

11005'11..,.,....,OltES_ JUG> DEA' OS. 140 COllPUl'ER CENTERS 
DD 135 SERVICE CENTEltS Rlll'IONWIDE ..-4 



REVIEW 

Dis~ Drives and Interface-top end hardware for Model I connoisseurs. 

Lobo Connections 

LX-80 , 
Lobo Drives International 
Goleta, CA 
$862 
SA800 
$1342 

by Jake Commander 

Thoug}1 Lobo Drive's LOOS may already 
be a familiar name to disk operators, 

the equl ment for which it was designed
the LX-80 expansion interface and the 
SA800 dual eight-inch disk drive- remain 
unexplored. 

Why bother with a more expensive alter
native to the Radio Shack expansion inter

face and drives? First, an unmodified Rad io 
Shack interface won 't accommodate eight
inch disks, whereas the LX-80 will. Also, 
since production of the Model I has ended, 
it's anyone's guess as to how long the at
tendant interface equipment will remain 
avai lable. Despite such a threat the Model I 
is thriving, with reports of units being sold 
for more than they cost new. Manufacturers 
of ancillary gear are not merely continuing 
to support the hardware, but in some cases 
are offering superior alternatives. 

Offers Rellablllty 

I 've been operat ing the Lobo equipment 
on my system for over two months without 
a single glitch. This reliabi lity, reflected in 
the stiffer price, has also been bui lt into the 
equipment. 

Photo 1. Lobo's LX-80 Shown in Typical Setup 
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Lobo engineers employed a good degree 
of overkill in their designs. For instance, try 
lifting the interface. Instead of a plastic 
case, both interface and drive units are 
enclosed in one-eighth-inch thick steel. Not 
that many users are likely to try It, but you 
could qu ite literally drive a car over the in
terface without damag ing it. 

The unit measures just under three 
inches high (lower than the RS expansion 
interface), by 19 inches wide, by 12 inches 
deep. Photo 1 shows how the interface 
looks in typical setup. 

The LX-80 comes with a user manual 
which not only describes set up procedures, 
but offers the reader simple step by step 
diagrams. An enthusiastic owner who dab
bles first , without reading, can plug in either 
the five or eight-inch drive connector cables 
the wrong way; neither the multi-pin plug 
nor the socket have a keying notch. Not that 
this is likely to damage anything, but, con
sidering Lobo's high degree of engineering, 
this is a curious omission. 

The manual also tells you how to change 
the LX-80's parameters to flt your needs. 
Furthermore, owners are actually told how 
to open the box and install up to 32K of their 
own RAM. The only criticism I have of the 
manual is that there is no c ircuit schematic. 
I don't care how secret Lobo's circuit de
sign is, if someone wants this sort of quali
ty, and pays this sort of price, he should 
have the option to maintain his own equip
ment. This is obviously impossible without 
the circuit diagram. 

The interface may be powered from ei
ther 117 VAC at 60 Hz, or 235 VAC at 50 Hz. 
The manual tells you how to make the 
change by replacing a strap inside the unit. 
This dual-standard power supply is a bless
ing to foreign users. I speak from experi
ence. I blew two Radio Shack power units 
wh ile in Europe. 

An extra bonus from the LX-80 is that it 
can also supply power directly to the 
TRS-80 keyboard, allowing it to run cooler. 



Thus, you can exchange Tandy's plast ic 
power units for Lobe's higher reliability. 
Th is is espec ial ly useful v.hen operating the 
TRS-80 in a high ambient temperature when 
the back of the keyboard can become fr ight
eningly hot. 

Disk Mix 

The unit Is extremely f lex ible regarding 
the disks you can use. I f you want to use 
four five-inch mini-floppy d rives or four 
eight-inch standard floppy drives, the LX-80 
will support it, or any combination. Not only 
that, but it's possible to configure the inter
face to boot up from either five- or eight
inch drives. 

Even this doesn't cover all possibi lit ies 
because the LX-80 can also support hard 
disks, specifically Lobe' s 1850T dual 
fixedifloppy_The fixed disk comes in five- or 
ten-megabyte versions, the floppy gives up 
to 1.6 megabytes per disk. 

This can be configured as the bootstrap 
drive. Though this may sound compl icated, 
it's not. The whole point is merely to tell the 
interface which is drive zero, and this is 
done by setting small DIP switches at the 
rear of the unit. 

In su mmation, the LX-80 supports flop
pies in double or single density, single or 
double-sided, up to four five-inch disk 
drives, plus up to four eight inch drives, plus 
any number of hard disk drives, and in any 
combination. Try that with your average ex
pansion interface. You now have the possi
bility of a huge data base of tens of mega
bytes connected to the TRS-80. 

I need to add one small caveat to this 
glorious mixing of drives. The LX-80 doesn't 
map its disk input/output in the same way 
as does Rad io Shack in their expansion in
terface. Lobe's unit addresses the drives 
via 110 ports. Radio Shack memory-maps 
them. This is minor, as that's the way both 
the Model II and the Model Ill compu ters ac
cess their d rives. 

Lobo decided to follow the same course 
by port-mapping 110 , wh ich is no mean feat, 
as the ROM bootstrap loader routine in the 
keyboa rd unit expects the disk con troller to 
be mapped in memory. The LX 80 appears 
to cope with this anomaly by fli pp ing to 
memory-mapped 110 upon reset (wh ich suf
fices to read the bootst rap sector) then flop
ping automatically to port-mapped 110 for 
all subsequent disk accesses. 

The upshot of all this is that the few 
pieces of software written for the TRS-80 
that don't perform disk 1/0 through the disk 
operating system wi ll not work. Included in 
this small category are such programs as 
Super-Ut ility and certa in adventure games 
which performs their own disk 1/0 . 

This is the reason Lobo Internat ional 

"The LX-80... can also supply power 
directly to the TRS-80 keyboard, 

allowing it to run cooler." 

Photo 2. The LX-80 fea fures serial 110 ports, alternate ROM switch, drive zero conflgvrativn 
switch and sockets for connecting five and eight-inch floppies. 

needed to have a DOS developed especially 
for their hardv.are. All BASIC programs wi ll 
work fine because the d isk accesses are 
made via the disk operating system, in this 
case, LOOS. All machine code programs, 
such as Visicalc or Profi le, wil l work as well. 
They, too, access disk f iles via the DOS. 

For the curious, here are the ports used 
for disk 1/0 in the LX-80. Exper ienced 
TRS-80 hardware users will not ice several 
extra options compared to the regular Inter
face 

Port Input Outi>ut 
EO Ha·d disk data Hard d:sk da•a 
E1 ~ loppy ~ IFO data Floppy FIFO data 
E2 FIFO counter F1ro mode (0-<ead. 1 w11 te) 
E3 DIP sw;tch Floppy selecl and 'llOdes 
E4 FDC status ,.,..Isler FDC comrr.and reg1s1er 
E5 FDC track reg Sl9r FDC track register 
Eti FDC sector reg 'ster f DC sector 1eg1ster 
E7 FOC data register FDC da•a r"lj lster 

Other Capabilities 

An interest ing feature of the Lobo setup 
is the ability to override the keyboard Read 
Only Memory. A switch at the rear of the 
unit switches out the Level II BASIC ROM 
and switches in an alternate set which can 
be plugged into th ree sockets inside. 

With the usual flexibility that seems to be 
part of Lobe's desig n philosophy, numer
ous sorts of ROM can be added by reconfig
uring a set of jumper wires near the alter
nate ROM sockets. The kinds of ROM Lobo 
accommodates are 2708s, 2716s. or 2732s. 
This should allow the whole TRS-80 to oper
ate with any dedicated applica tion In mind. 
Possibi lities include a Pascal or Pilot that 
can be available on power-up. or any num

ber of industrial or mechan ica l appl:ca
tions. 

The LX-80 conta ins the usual ceal·t ime 
clock which provides Interrupts to the Z-80 
once every 25 milliseconds in tile same 
manner as the Radio Shack intertace. An
other similari ty 1s the expansion po'1 wh:ch 
replicates the plnout from the back of the 
keyboard, except for the f ive-volt supply on 
pin 37. This allows you to use l 'ie wide 
range of peripherals available for the 
TRS-80. 

A Centronics-type parallel printer port is 
memory-mapped to the same aodress as 
the o rdinary expansion Interface, so print
ing 1s unaffected. Two serial output ports 
dr iven by a Z-80- SI0/2 controller will drive a 
serial printer. These AS-232 1/0 channels 
ca n be configured by the user to interface 
with just about any serial device. 

Opening t he cabinet, you wil l see two 
jumpers, one fo r seri al port A and r e other 
for port B. These jumper plt.:gs can be sol
dered to al low any serial custom configura
tion. Anyone who has need of serial 1/0 has 
probably come to realize just how non
standard a standard RS-232 bus can be. 
Lobe's configuration al lows handshaking, 
other control signals or data to a,ppear on 
different pins to the cable from the outside 
world. 

Baud rates can be set from sot:ware, and 
range from 12.5 baud to 316.8 llobaud. 
That should cover just about every possible 
serial device imaginable. 

A description of the jumper plug follows. 
Note that the left side shows tre signals 
available from the interface, while the right 
side shows which pins these signals can be 
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The drives themselves 
function so perfectly 
it's almost boring." 

Photo 3. Inside LX-80 

routed to on the DB-25S socket at the rear of 
the interface. 

1. + 12 volts 24. Nol used 
2. Transmi t data 23. DB-255 pin 2 
3. Transmit clock 22. DB-255 pin 24 
4. Request to send 21. DB-255 pin 4 
5. Data terminal ready 20. DB-25S pin 20 
6. Receive data 19. DB·255 pin 3 
7. Receive clock 18. DB-255 pin 17 
8. Clear to send 17. DB-25S pin 5 
9. Data carrier detect 16. DB·255 pin 8 
10. - 12 volts 15. DB·255 pin 6 
11. Nol used 14. Nol used 
12. Not used 13. Nol used 

Photo 2 is a shot of the rear of the inter
face showing the serial 110 ports, alternate 
ROM switch, drive zero configura tion 
switch and sockets for connecting f ive- and 
eight-inch floppies. 

Access couldn't be simpler to the 10.5 x 
14-inch printed c ircuit board for adding 
RAM or changing jumpers. The board is 
rigid thick glass fiber held down by five 
screws which should eliminate any flexing 
problems. 

To the right of this PCB is the power sup
ply mounted inside an alloy shield. Photo 3 
shows you the inside of the interface. The 
alternate ROM sockets are visible just right 
of center at the top of the main PCB, where
as the serial 110 jumpers are at bottom left 
of the same board. Notice the hefty power 
transformer. 

The SA-800 

Though the LX-80 steals the show, the 
dual SA-800 eight-inch single-sided floppy 

disk drive offers over one megabyte of 
storage in double density. The units are 
tried and trusted Shugart SA800 soft sector 
drives which boast a head life of 15,000 
hours and a disk life of a phenomenal 3.5 
mill ion passes per track. 

The cabinet is fairly large by microcom
puter standards, measuring 17.5 inches x 
22 inches x 4.5 inches with the same hefty 
construct ion techniques used for the inter
face. 

Unlike five-inch floppies, eight-inch drive 
motors are constant ly runn ing, whether or 
not the drive is selected. For this reason, 
Lobo installed a cool ing fan at the back of 
the cabinet. Unfortunately, for my taste, the 
fan was noisy to the point of distraction. 

The drives themselves function so per
fectly it's almost boring. I haven't noticed a 
soft error in two months. 

A Shugart OEM manual is supplied with 
the drive unit, as well as a maintenance 
manual that does contain the circuit sche
matics. 

Conclusion 

Though the Lobo expansion interface of
fers much greater versati lity versus others 
currently available, thei r drives just outper
form, or are equal to others now on the mar
ket. However, both un its are of the highest 
quality and seem to be aimed at the profes
sional microcomputer user. 

OK, Lobo International, when you are go
ing to come out with a TRS-80 compatible 
keyboard unit? The industry could use 
one.• 
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GENERAL 

Though the pundits differ, the users seem clear on the issue. 

Microcomputers
Business or Pleasure 
by B&rt Latamore 
80 M1ci;ocomput1na Staff 

TRS-80 microcomputers are business 
rr.~r ines, not home computers, ac· 

cordinQ to the otflcfal view of Tandy/Radio 
S.'"lack. Fort Worth, TX. White this Idea 
m1gM surprise many home users, Tandy's 
marKet surveys apparently back it up. 

"0.;• primary thrust has always been for 
the bus. ness user,"' Ed Juge, Tandy's direc· 
tor o! compi.;ter merchandising, said. "We 
only ac•rtlse to homeowners during 
C!".ri st!"'\aS time." 

Tar•dy doesn't make its detailed market 
orev.downs public, so it Is hard to deter· 
mr'le Just how large Tandy's business mar
ilet I!>. Kowever, its last annual report shows 
its tote.I cornpL1er-related sales for fiscal 
year 19~80was 12.7 percent of its approx· 
lma1e-ty $1 .4 billion oross corporate sales or 
$175,8'$.,890. This Is up from $19,678,320 in 
1978 o• 1J3 percent of Tandy's sales. 

Yank9' Group, Boston, MA, a market re
search firm, estimates 250,000 business ml· 
crocomputers of all kinds were In use at the 
beginning of the year. 

Actually th!s Is just the tip of the potential 
business ma.ri:et. The question is not 
whether a potential market exists-it is 
how much of this market microcomputers 
like the TRS-80 can capture. The answer de
pends on several variables Including the 
amount of res•stance the market has to 
change, the aval!ablllty of adequate pro
grams, and the ease with which the ma· 
chine can be used by the average business· 
person. 

The experts are split on this Issue. Each 
seems to have a different answer based on 
a dlffere'1t theory ot the future. Whlle they 
agree computerization is our common des
tiny, they are not all sang~lne over the fu. 
ture of tl'\8 TRS-SO in business. In fact, some 
are dowrir\Qht pessimistic. 

Not so, for E.o Juge- he believes Radio 
Shack computers have a great future in the 
business market based on their record. 
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" Sales are growing by leaps and 
bounds," he said. "I th ink there's not any 
question that they earn their keep. I talk to 
people who say they saved the $4,000 for a 
Model I disk system In the first three 
weeks." 

Juge sald the Model Ill Is designed as a 
desktop unit for an administrator who 
wants such things as data base manage
ment and word processing at hiselbow. The 
Model II, he said, is intended to run a larger 
work station. 

"The mainframes serve a particular mar· 
ket, and we serve a particular market," he 
said. " As the micros grow they will undoubt· 
edly move into the mini market." 

Even In complex mathematical applica· 
tions, Juge said, the desktop unit has an ad
vantage over the typically heavily utilized 
mainframe. The big machine may not get to 
your program In the three hours It takes the 
micro to solve it. 

Juge predicted business mlcrocomput· 
ers will do more communicating with each 
other and their larger cousins In the future. 
At Yankee Group, Senior Analyst George 
Colony expects the local network concept 
to grow. He predicts desktop computers In 
the future will normally be connected to a 
four-level system. The first level will be a 
mainframe computer- either company· 
owned or on timesharing. It will store data 
and run the network, which Is the second 
level. The network will connect It with mini· 
computers which act as remote processing 
stations. These are connected with a micro· 
computer on each desk. 

Most actual programs would run on ei
the< the micro or the minicomputers. 

" The advanced work station (the desktop 
unit) must be fully compatible with Level Ill 
(the minis) and, perhaps, Level I," Colony 
said. "This cuts out TRS-80 and Apple." 

Colony predicted both IBM and Xerox will 
ente< the microcomputer market with units 
designed to Interlace with their larger ma
chines. In fact, he said he had heard IBM 
will have two micros, one In the $700 range 
and one costing about $1,500. If Colony's 

highly-structured v1s1on proves correct, 
these computers will have an overwhelming 
advantage over micros that are not speclfl· 
cally designed to work as part of such a sys
tem. 

Colony said the ideal business micro
computer would be multifunctional, compo
nentized and highly intelligent, probably at 
least 32K bits. It would be very easy to use 
and self-teaching to the point that a new 
person could start using It five minutes af
ter he first sat down in front of It. It would be 
avallable through retail stores and may 
have a flat-plane screen. 

Colony, like many others, also predicted 
a strong Japanese entry Into the U.S. 
market this year. 

Mlcfos Not Rudy 
Extensive Interfacing capabilities aren't 

the problem foreseen by Francis O'Reilly, 
an Independent market analyst. His report 
for Business Communicat ions Co., Stam
ford, CT, Is the most pessimistic of those 
surveyed. He said the microcomputer and 
the buslness market just aren't ready for 
each other and won't be for 10 more years. 

The microcomputer, he said, stl II requires 
technical expertise. Most businessmen do 
not have technical minds. For Instance, he 
talked with one small-business owner who 
did not understand the need for programs. 
He thought he merely had to feed the com· 
puter data and ask It questions. To be ac· 
ceptable to such people, the system has to 
be easl9' to use, he said. 

This Is part of a larger problem, he said. 
Today's mlcrcomputers are too limited in 
their abilities. 

"If you look at larger systems, they have a , 
megabyte of memory and can do a whole 
chain of functions on a single command," 
he said. "You have to get more fvnctlon Into 
the system." 

This kind of power, which wlll allow mi
cros to handle many more applications and 
which will support a much friendlier sys
tem, will not be available until the next gen
eration of microcomputers, he said. He 



" ...people are learning to 

use it (microcomputer) .. . 


because of what it can do." 

does not expect this to be on the market in 
this decade. 

Therefore, he predicts only 2,355,000 
microcomputer units with a total retail 
value of $10,007,000,000, will be sold in the 
1980s. 

The next decade will be a different mat
ter, he said. By then the new generation of 
microcomputers will be available. A new 
generation of people, the children who are 
learning to use the microcomputer in 
school today, wi ll be entering the business 
market as well. 

"In the 1950s, when a woman went into 
her first job from secretarial school, she 
told her boss she needed an IBM typewriter 
like the one she learned on," O'Reilly said. 
"He got her one. The same system will work 

In 1979, Dr. Henry Lee, President of Lee 
Pharmaceuticals, South El Monte, CA, 

bought a single TRS-80 Model I so he could 
learn something about programming. 

His main aim was to learn enough to 
allow him to arbitrate between the head of 
his data center, an MIT graduate with an 
MBA from Harvard, and that man's assis
tant, who holds a Ph.D. In chemical engi
neering from the California Institute of 
Technology. The two often disagree, based 
on different visions o f the role the f irm's Ba
sic/Four 730 minicomputer should play in 
the business. 

" The question was whether we would 
have several small computers or one mini in 
the company," Dr. Lee said. 

From that modest initial commitment, 
Lee Pharmaceuticals' involvement in micro
computers has grown. Today, they own 
about 45 Model Is, Dr. Lee said. They are 
used by everyone from scientists to sales
men and for everything from research to di
rect computer to computer supply ordering: 

The first thing Dr. Lee tried with his micro 
was word processing. They had just tried 
and failed to add a word processing capa
bility to the Basic/Four. 

"Once we got into them and modified my 
first one for upper and lowercase, I discov
ered what a fine typewriter it was," Dr. Lee 
said. "I decided if I could buy them cheap 
enough I would go to them and have my sci
entists do their own typing." 

He hoped this would speed up the pro
cess of getting reports out and eliminate 
the chronic problem of late reports. Dr. Lee 
bought them in lots of 10. 

They solved the report problem, but Dr. 
Lee found th is was just the t ip of the ice
berg. 

" The sales reps and manufacturing peo

here." 
In O'Reilly's model of the future many mi

crocomputers will stand alone. Therefore, 
while easy interfacing with larger machines 
is desirable, he doesn't see It as being of 
overwhelming significance. 

Limited Only by Programs 

The microcomputer market is here, ac
cording to Tom Arnett , market analyst for 
Creative Strategies, San Jose, CA. His 
views are much more optimistic. He be
lieves the market is limited mainly by avail 
able programming, but also by the ease, or 
lack of ease, with which you can use the 
machine. 

"The typical machine has atrocious doc
umentation," he said, "but people are learn

·/-"i I • / • . \ ~ 
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pie and even our secretaries wanted them 
he said. 

The word processing application, alone, 
has made them worth their expense, Dr. Lee 
said. 

" It beats distributive processing and ter
minals on big machines," Lee said. "You 
don't have to worry about the response 
time." 

At the same t ime, he said, they "liberated 
the executive from the tyranny of the secre
tary." 

Dr. Lee and several of his executives have 
Model Is at home, and others sometimes 
take them home overnight, so they can work 
at any time they find convenient. 

In fact, he said, the company has elimi
nated half Its 12 secretarial positions by at
trition since the Model Is came in. 

But word processing is only the start for 
Lee. Virtually every department of this man
ufacturer of dental and orthodontic materi
als, biomedical adhesives and artificial 
fingernails has found uses for them. 

Ten are equipped with modems. These 
are used to talk with Lee's Ventura County 
plant, 75 miles away, get chemical informa
tion from Lockheed's Dialog time-sharing 

ing to use it anyway because of what It can 
do." 

Arnett defined the microcomputer as a 
machine costing less than $15,000. He said 
in 1979 about 350,000 of these were sold 
with a total retail value of $650 million. By 
1984 he predicted sales will grow to $3.8 bil
lion annually. 

Tandy, he said, has a large portion of this 
market although their machines are on its 
low end. He said they are sixth in number of 
units shipped but second In profit gener
ated. 

" The reason Radio Shack has been so 
successful Is their 7,000 outlets," he said. 

He said microcomputers will be used 
more and more In both network and stand
alone situations. If IBM does enter the mar-

system and place orders dlrect ly to the IBM 
370/168 of Van Waters & Rogers, a chemical 
supplier. Dr. Lee said th is has eliminated 
problems caused by frequent misunder
standing of long chemical names in tele
phone orders. 

The machines are so light that the engi
neers carry them from building fo building 
and salesmen take Model Is on appoint
ments, Dr. Lee said. 

Lee does not buy any hardware from 
Radio Shack, having found equivalent 
items at less cost elsewhere. The Model Is 
are equipped with Matchless disk drives, 
kit-built expansion Interfaces and upper/ 
lowercase adaptors. They use seven Match
less dot matrix printers, six TRS Line Printer 
Ills for high-speed printing and eight daisy
wheel letter-quality printers. They also 
bought five used, modified IBM Selectrics, 
which turned out to be too slow, and a used 
Data Trans that has never worked. 

On the other hand, Lee depends on Radio 
Shack for software support. With Its 7,000 
stores open seven days a week to 9 p.m., Dr. 
Lee said, Tandy gives him better service 
than he can get for his big computer, even 
though he pays a $1 ,500 monthly retainer to 
a service company. 

" Most of the ut i lities are great," Dr. Lee 
said. "The good ones Include NEWDOS +, 
NEWDOS 80, Electric Pencil. We like Xtra 
Special Delivery (a mall sorting program). 
We are just getting started with The Crea
tor. 

"But at least a third of the chaps are writ
ing their own programs," Dr. Lee said. 
"That's where the real power comes: You 
can write programs for your own sit
uation."• 

by Bert Laramore 
80 Mlcrocomputing Staff 
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" They all agree 
business software 
is inadequate." 
ket, he said, they will have a great impact. 
The reason, however, will not be a pre
sumed greater ability to communicate wi th 
larger IBM computers. Rather IBM 's great 
marketing abili ty combined with its reputa
tion will allow It to blanket the market. 

" If you were a businessman," he asked, 
"would you be more likely to buy a comput
er from IBM or a Radio Shack store?" 

Micros have a long-term viabi lity in the 
business area, he said. Rather than being 
replaced by minicomputers because busi
nesses want to upgrade their equipment, 
micros will replace minis in some applica
t ions. 

"The thing is contag ious ," ' he said. " Peo· 
pie get hooked on it and discover how use
ful the thing really is." 

Karen Horowitz, market research analyst 
for Venture Development Corp., Wellesley, 
MA, sees the business microcomputer mar
ket as evo lving from the personal comp uter 

hobby. She said Venture has not done a 
study of the business computer market, but 
she has written a report on personal com
puters. 

" Personal computers were thought of as 
a personal hobby at one time," she said. 
"Then people wanted to play games or write 
programs. Now businesses are finding ii 
they have more software available they will 
get more use ... The home market is be
coming secondary." 

Inadequate Software 

They all ag ree business software is inad
equate. Quality has to improve, to r one 
thing. 

"'You have to understand who your poten
tial purchaser is." Juge said. "I think a lot of 
the secret is to keep it very simple. Comput 
erize what he is probably doing now with a 
pencil." 

Horowi tz said businessmen mig ht be re

sistant to standardized programs that en
force a standardized way of doing th ings. 

" I think the businessman likes to think 
he' s unique," she said. " However, if you can 
change a few th ings you do, you can buy a 
package for a third of the cost of a specially 
produced program ." 

Most of the experts agreed standardized 
programs fi tt ing basic business uses were 
needed. Juge said, while needs may vary 
greatly from one industry subject area to 
another, needs of d ifferent businesses 
within an area- different print shops, for In
stance-do not. Therefore, programs could 
be written for each industry. 

O'Reil ly disagrees. To earn general ac
ceptance, he says programs must adapt to 
the businessman, not vice versa. 

Canned programs won't be attractive to 
large numbers of firms, he said, " because 
every company does th ings a little different
ly." 

Two years ago, Roy F. Weston Inc., West 
Chester, PA, was in the market for a way 

to get computer power to 10 regional of
fices and avariety of temporary fie ld sites 
around the country. 

Thei r Univac 90/30, a mainframe comput
er which they bought in 1977, was doing the 
job at its main office. 

However, the only way for the 400 person 
firm to make thi s machine available to engi
neers in the field was to provide them with 
terminals and use the telephone lines. 

Instead, accord ing to Donald R. Milner, 
manager of computer services for Weston, 
they decided to try the TRS-80 as a less ex
pensive way of doing the job. 

A s a result of this decision, four Model Is 
of various configurations and six Model lls, 
each with a 64K d isk drive and one diskette, 
are operat ing in a very demand ing environ
ment. While problems have appeared from 
time to time, Mi lner said the experience has 
been generally positive. 

Weston's micros primarily handle engi
neering applications. They do operate as 
word processors at times, bu t Milner said 
they are not used for any other normal busi 
ness funct ions. 

Weston does a lot of environmental engi
neering. This involves constant ai r, ground
water and soil sampling. 

" Our init ial application was to record in
strumentation readings (from sampl ing test 
instruments), " Mi lner said. " We've devel
oped a field data management system for 
sample logging and reporting." 

Normally raw data is hand-fed into the 
machine. However, Weston does have one 

automatic setup in wh ich the measuring in
struments record their data as audio sig 
nals on tape that can be fed directly into 
one of their Model Is. 

From there it was a natural step to have 
them perform data reduction and other pre
liminary data preparation, Milner said. They 
have moved beyond this to perform sanitary 
sewer system evaluating and laboratory 
management on the Model lls. 

" I'm sure they are being used by some of 
the people to do exotic formulae and so 
forth ," Milner said. 

In fact, he said. sometimes they have 
pushed the micros beyond their limits. But 
then, he said, they have sometimes exceed
ed the limi ts of the ir 393K Univac and had to 
go to a time-sharing serv ice to get thei r 
problem solved. 

They have had to write most of the ir own 
programs because they haven't been able 

to buy programs for their applications, 
Milner said. Their main problem in this area, 
he said, 1s ' 'human engineering" the sys
tem. That main ly involves using the KISS 
Princip le (Keep It Simple, Stupid). 

" There are applications that are built to 
be used by programmers," he said. " You 
can't give one of those systems to a layman 
and expect it to work." 

On the other hand, he said. the engineers 
have no trouble adapting to the microcom
puters, mainly because they learn to use 
computers in school. 

" An engineer cannot go through school 
without being exposed to a large amount of 
on-l ine computing," Milner sa id. 

The micros face a different kind of cha l
lenge in interfacing with a variety of other 
machines. Wesson has already written a 
program for interfacing the Model lls with 
the Univac. The firm also owns a Tektronix 
4045 with two dual-diskette drives, a four
co lor f latbed plotter and a Wang WP30 dedi
cated word processor. They plan to t ie them 
together into an integrated system. 

Milner said he was basically happy with 
the Model I I as it is. The main change he 
would like to see in it is a price reduction. 

" The si tuation we will probably cont inue 
to run into is matching the micro to the ap
plication," Milner said. "We have had the 
situation where we have asked the micro to 
do too much and it failed, but that was not 
the faul t of the micro, it was the fault of us. 
They have their place." 

by Bert Latamore 
80 Microcom put ing Sta ff 
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a'EACHYOUR 
j CHILDREN 

to count money by Malcolm Nyartn 

- rogram learning system that teaches 
the portant skill of counting money. 

I. Co ting Coins-Instruction and drill in 
co ting pennies, nickels, dimes and 
qull\ters. 

2. Shopping Trip- Buy goods in various 
sto~; count out the payments and earn 
" pu\ale stamps" for a right answer. Three 
speed ICvels. 

3. Chetk-Out- Run your o wn checkout 
courjer. Learn and practice how to make 
change. 

Learninl to count money by Malcolm Nygren 
featur1 · 'uperior graphics and is available for 
TRS- Model I-Level II  16K on cassette 
only. ipped postpaid by fi rst-class mail 

Each program 56.95-a/I thrtt $19.95 

ALSO AVAILABLE 
ALPHA- Alphabet r<cognition for 

pr<SChoolcrs 

1 
"IGMA- Addition probl•ms for 

Gradrs 1·3 
SIGMA-EX- Addition probl•ms for 

~ - th• youngrr or slower 
l•arnrr 

SPE_ L-Sprlling practicr for 
, Gradrs 2-4 

Availabla;,on cas.><tte only. SS.9S each. Two for SI I. 
All foui lor $20.00. v 104 

l1 Mer<er Sy1tem1 Inc. 
87 Scooter l.Ane 

Hlck..llle, N.Y. I 1801 

When you buy your 
TRS80TM equipment! 
Use our toll ir~~ numMr to 

ch~ck our prk~ Mfor~ you buy 
aTRS-80T,ll ••• anywh~rd 

It t'~, :JI .,, , 48 

SALES COMPANY 
1412 WEST FAIRFI ELD DA. 

P.O. BOX IOll PENSACOLA FL 32tiOI 

904/431-6507 

nationwide 1·800·174 -1551 
• ~'~~.J.U:it.~""8'~\~-··...~ 
~ •· ~~W°t'sof'i;'4M~~·~ 

" These market experts 
see the business microcomputer 
as still in its infancy." 

He advocated programs with the flexibili· 
ty to adapt to variations in business activi· 
ties. For instance, he said, Radio Shack has 
a program which creates a matrix to hold 
data, programs, etc., that the user chooses 
to enter. In his report he predicts business 
software will generate only $8,192,000,000 

0 ne of the biggest headaches in retail
ing is inventory. It must be performed 

continuously or you may find yourself in the 
embarrassing and costly position of run
ning out of your most popular items. But 
keeping a running Inventory up to date can 
involve hours of work daily. Even at that you 
will make mistakes and have problems; no 
system is perfect. 

This was exactly the situation at Bond 
Discount Wine & Liquor In New York, where 
for 25 years two generations of the Schneid· 
er family have labored, devoting three man
hours a day to maintaining a perpetual in
ventory. 

Enter the TRS-80. 
" One day my father read about them in 

The Wall Street Journal," Paul Shnelder 
said. " He went right out and bought one." 
He wanted a machine to do his inventory. 
What he ended up with was that and more. 

For a start It replaced the cash register. 
When a sale Is " rung up," it automatically 
adds the tax. It keeps complete unit pricing 
information on ail Items in the store. If the 
customer cou ld get a better buy from a dif· 
ferent size of the item he selected, the com
puter shows this on Its screen where the 
customer can see it. 

Bond was the first liquor store in New 
York state to offer unit pric ing. The story 
was carried on two New York television sta· 
t lons. 

The micro adds the dollar amounts from 
each sale to the appropriate bookkeeping 
categories-it can accept 15- thereby tak
ing care of another major problem, the daily 
bookkeeping postings. 

At the same t ime, the machine deducts 
each Item purchased from two lists: one a 
record of what Is out on the shelves, and the 
other a total Inventory. The computer can 
llst any items which have fallen below a pre
determined minimum on the shelves so the 
stock boy wi ll know what to bring up from 
the basement. 

It will also list any items which have 
fallen below a predetermined minimum In 
total Inventory and should be reordered. 

Using a TRS-80 Model I with two disk 
drives, the system can handle 2,500 sepa
rate stock items, with minimums set sepa-

In gross sales In this decade. 
In general, these market experts see the 

business microcomputer as still In Its Infan
cy. Eventually It will gain an important place 
In business. The questions that remain to 
be answered are how quickly th is will hap
pen and Just what their place will be. • 

rately for each one, Schneider said. How
ever, double-density d isk drives would In
crease the system's capacity to 5,000
10,000 Items. 

The system goes another step, Schnelder 
said. It keeps records of the total monthly 
sales of each Item for the last 15 months. It 
then uses th is Information to calculate 
t rends and seasonal f luctuat ions to project 
sales on each Item for the next three 
months. 

This Item, alone, has saved Bond several 
t imes the cost of the system and the profes
sionally written program, Schnelder said, 
because it virtually eliminates costly over 
and under-stocking situations. 

Schnelder said the system Is simple to 
use and requ ires no training. In fact, he 
said, on Christmas Eve, which is the busiest 
day of the year for package stores, his wife, 
who has no previous experience with mi
cros, came in and ran the checkout all day 
with no problems. 

Schnelder said he finds the mlcrocom· 
puter totally adequate. 

" It's a matter of making the machine do 
what you want it to do," he said. 

Schnelder is sell ing his program which, 
he said, will run on either a Model I or Model 
Ill. It is available through Accurate Busi
ness Computers, 800 Preston Road, East 
Meadow, NY, 11554. • 

by Bert Latamore 
80 Microcomputlng Staff 
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''I'm Wayne Green 
and I can save you $986 
on the purchase of a 
co1nputer system! 

I hope that has your attention." 


"That's the difference between 
walking into your local Radio Shack 
store and plunking down hard cash 
. . . and buying from the ads in 80 
Microcomputing magazine. That's 
the difference for a simple combina
tion such as a Model Ill two disk 
system with 48K of memory, a 
modem and a Line Printer II: The 
Radio Shack price for that com
bination is $3,612. If you buy from 
the ads in my magazine, you'll buy 
exactly the same system for $2,626. 

So why throw away $986? 
"The fact is that the money you 

can save on even the smallest acces
sory purchase will pay for the maga
zine subscription many times over. 
That's one of the reasons so many 
people are subscribing to 80. 

''Another is that it is the major 
source of information on the TRS-80 
computer. In 1980 there were 335 
feature articles on the system ... 
\\ith detailed instruction on how to 
do thin~ (sorry about that) , evalua

lion.' of accessories and software . 
and soon. I guarantee you'll find the 
magazine invaluable . 

' 'A subscription to 80 is still only 
Sl 8 (when are we going to raise that 
darned price to $25, where it should 
be?), so get your subscription in be
fore I boost that price. It could be 
any day now." 

Wayne Green 
Editor/Publisher 
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GENERAL 

In search of the pathway to computer enlightenment. 

Language Quest '81 


by G. Michael Vose 
80 Microcomputing Staff 

Iknew that I would have to join the twenti· 
eth century sooner or later. Besides, I 'm a 

college graduate and I can even handle my· 
self in a disco. So I went down to the local 
computer store and started to browse. I sat 
down at a computer and typed HELLO on its 
keyboard and pressed this big white button. 
The screen showed ?SN ERROR and I fig· 
ured I must have committed some kind of 
mortal sin. I was just about to try to sneak 
out the door when a salesperson in a snap· 
py three-piece suit came up and asked if he 
could help me. I told him I had tried to talk to 
the computer but that things were not going 
well. 

"That's because the computer only un· 
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derstands BASIC," he explained and my 
brow began to furrow in the early stages of 
lack of comprehension. 

" I thought computers were brainy and 
now you tell me to stick to basics?" The guy 
in the three-piece suit gave me what could 
on ly be described as a tolerant smile. 

" BASIC is a high-level, procedure-orient· 
ed language like FORTRAN or COBOL," he 
explained further. 

"Wait a minute," I retorted. " Do I look like 
I was born yesterday? First you tell me the 
computer needs BASIC and now you claim 
it understands the language of a German 
gnome called a kobold." I began to think I 
might need to look more deeply into this 
matter of communicating with computers. 

What Is a Computer Language? 

My search to discover a way to com· 
municate with the computer led me to some 
fascinating discoveries. First I learned that 
a computer language is simply a set of 
rules, representations and conventions 
used to transmit and convey information. 
Computer languages are classified as low· 
level or high-level. But low-level does not 
necessarily mean simple or easy. 

As it turns out, the computer actually 
understands one and only one language. 
That language is called machine language. 
Machine language is a low-level language 
simply because it is at the level at which the 
computer can directly recognize and manip
ulate numbers. All other languages must be 
converted into machine language to be un· 
derstood by the computer. 

Computers can only understand num· 
bers represented by groups of 1s and Os 
called binary digits. Groups of these digits 
are called a binary code. Machine language 
is essentially binary code modified to allow 
you to enter and manipulate numbers using 
the more standard numeric form of decimal, 
octal or hexadecimal notation. A number in 
machine language will stand for a specific 
instruction (or memory address) that the 
computer can recognize and execute. This 
number is determined by the electronic ar· 
chitecture, or design, of the microproces· 
sor. In other words, the machine was built 
to handle these numbers in a certain way. 
This process is accomplished using elec· 
Ironic devices, often called gates, which 
can only be opened or closed. These two 
states can represent a one or a zero, the 
digits of binary code. 

One step up from machine language is 
assembly language. This language is also a 
low-level language and differs from ma· 
chine language only in its code. Assembly 
language allows you to substitute certain 
mnemonics for· numbers. Since these mne· 
monies are not directly recognizable by the 

COMPILED INTERPRETED 

COBOL BASIC 
FORTRAN PILOT 
ALGOL LOGO 

Table 1 
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Model V500 

Eight Inch Flopp~ Disk Dri"e Subs\,Stem Model V 1000 • Desk or rack mountable. 
• Accomodates both single-sided and double sided drives. The VlOOO, Vista's sophisticated new disk drive subsystem, sets • 	 Industrial quality cabinet with die cast front bezel new standards for ease of access and use. Its innovahve design • 	 Drives pull out for easy service and maintenance permits disk drives to be mounted or removed quickly and easily for 

system reconfiguration or servicing. Prices: 
Features: Cabinet with (2) single sided drives w. power supply $1595.00 
• 	 Deluxe chassis with internal slide allows easy access. Cabinet with (2) double sided dnves w power supply . $2295.00 
• Storage capacity from 250 kilobytes to 2.5 megabytes. Cabinet w/ power supply ....................... . $ 495.00 


Vista's Line of High Performance, High Reliability 
Products also Includes these Advanced Components 
~ingle Eiqht-lnch Drive Subsystem Model V500 
Features: 
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Apple II~ and most popular SIOO based 
computer systems. 
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regulauon and over-voltage protection. 

Prices: Starling a: low as $900.00 
Single Minifloppy Disk Drive Subs\. ..tem 
Model V80 800 '8000 
Features: 
• 	 From 102K to 816K bytes on a single drive. 
• 	 Fastest track-to -track access time on any 

mimfloppy drive 5 milliseconds. 
• 	 Dual-head technology on the VS00/8000 

allows on line use of both sides of diskette 
Price s: Starting as low as $395.00 
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" The question may have occurred to you, 
'which language is the best o_ne?' " 
computer, they must be translated by an 
assembler. An assembler Is a program that 
takes these non-machine language Instruc
tions and converts them into the numeric 
code understood by the computer. 

Pseu~Language 

For the Human Pseudo-Brain 

Since low-level does not necessarily 
mean simple or easy when you are talking 
about computer languages, I assumed that 
a language called BASIC must be a low
level language. As Is often the case when 
one makes assumptions, this turned out to 
be wrong. BASIC is a high-level language. 

High-level languages can be understood 
more readily by you and I. They are sym
bolic languages which use recognizable 
English words, groups of numbers, special 
words and standard mathematical nota
tion. It Is Important to remember that these 
alphanumeric symbols are not the internal 
language of the computer. The symbolic 
code of l;ligh-level languages must be either 
compiled, or converted, into machine lan
guage, or Interpreted for the computer by a 
separate component called an interpreter. 

There are several major differences be
tween complied and Interpreted languages. 
Operationally, the di fference between com
pil ing and interpreting a source language is 
substantial. Each technique requi res a sep
arate component, either a compiler or an in
terpreter. 

A COl'l)Piler is a program that converts 
source language code symbols into ex
ecutable machine language code. This is 
done after the program has been written, or 
coded, by the programmer. The compiled 
program can then be run. This process is 
analogous to that of a book being trans
lated from French to English. 

An interpreter Is a component of the com
puter's permanent memory that actually in
terprets each character of source language 
code for the computer' s brain (the micropro
cessor) as the program is being run. This 
process Is analogous to the speech transla
tors at the United Nations who translate 
words as they are being spoken. 

Compiled and interpreted programs each 
have their advantages and disadvantages: 

• Compiled programs cannot be ex
ecuted until they are compiled, therefore 
they cannot be tested unt il they are written 
and converted. This compilation can often 
take a substantial amount of time. 

• Compiled programs execute faster 
than Interpreted programs because they 
eliminate the Interpretive step and because 
they are, once compiled, machine Ian
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guage. 
•Interpreted programs are interact ive. 

This means that the programmer can ex
periment with different commands and in· 
structions .and discover almost immediate
ly if that command or instruction wi ll work. 
This Is because the command can be ex
ecuted immediately, without having to be 
compiled. 

Some examples of compiled and inter· 
preted languages are shown In Table 1. 

Problems, Procedures
Procedures, Problems 

The language picture was beginning to 
get a little c learer when I ran into yet 
another classification. This time I discov
ered that languages are further classified 

Languege Primer for the Novice 
Complier- A computer program that pro
duces a machine language program from 
a source program that is usually written in 
a high-level language by a computer user. 
The compiler is capable of replacing sin· 
gle source program statements with a ser
ies of machine language instructions or 
with a subroutine. 
Compile-To prepare a machine lan
guage program (or a program expressed 
in symbolic coding) from a program writ· 
ten in another high-level programming 
language, such as FORTRAN, PU1 or 
COBOL. 
Metecompller- A compiler for a language 
that Is used primarily for writing compll· 
ers, usually syntax-oriented compilers. A 
special purpose metacompiier language 
Is not very useful for writing general pro
grams. 
Compiler Lenguege- A source language 
that uses a compiler to t ranslate the Ian· 
guage statements Into an object Ian· 
guage. 
ALGOL-An acronym for ALGOrithmlc 
Language, an International high-level pro
gramming language designed for sclentlf· 
le programming. ALGOL Is used primarily 
In Europe. 
APL- A mathematically-structured Ian· 

as either problem-oriented languages, or 
procedure-oriented languages. These are 
pretty fancy-sounding categories, but they 
simply mean that languages are designed 
to allow us to solve speci fic classes of prob
lems, or wide classes of problems. In the 
latter case, we have to develop a procedure 
to solve our problem. 

Problem-oriented l angauges are de
signed to solve a specific class of prob· 
!ems. For example, the language whose 
acronym is ICES (Integrated Civil Engineer
ing System) Is designed to solve speci fic 
problems in civil engineering. The engineer 
has only to input certain types of data and 
the program computes the specifics for 
building a solid concrete wall. The engineer 
cannot use the program to balance his 

guage developed by IBM Corporation. In 
Its simplest mode, APL performs the func
tions of an lntelllgent calculator. The pow
er of the language Is demonstrated by its 
extended single operators which allow a 
user to directly perform such things as 
taking the inverse of a matrix, or solving a 
set of linear equations. APL is a powerful 
tool for the scientist or engineer. 
Assembly Lengu•g•- A programming 
language which allows a computer user to 
write a program using mnemonics instead 
of numeric instructions. It is a low-level 
symbolic programming language which 
closely resembles machine code lan
guage. 
Aaaembler- A computer program that 
takes non-machine language instructions 
prepared by a computer user and converts 
them into a form (binary) that may be used 
by the computer. 
ATOLL- A special language used by 
NASA on the Apollo space missions. 
BASIC- Beginner's Ail-purpose Symbolic 
Instruction Code. 
COBOL- COmmon Business Oriented 
Language. Every COBOL source program 
has four divisions, whose names and 
functions are: Identification d ivision, 
which identifies the source program and 
the output of a compillation; environment 
division, which specifies those aspects of 
a data processing problem that are depen· 
dent upon the physical characteristics of 
a part icular computer; data division, 
which describes the data the object pro
gram as output; and procedure division, 
which specifies the procedures to be per· 



"The answer to that question will 

differ depending on who you ask. " 


checkbook. At the same time, the engineer 
does not have to know anything about pro· 
gramming to obtain the results he needs. 
The procedures for solving his problem are 
built into the program language. 

Other problem-oriented languages in· 
elude APT, RPG, COGO, GPSS, STRESS 
and others. One specialized group of prob
lem-oriented languages is the list-process
ing group which includes LISP and SNO
BOL. These languages are designed specif· 
ically to process non-numeric data, such as 
lists of names and addresses. 

Procedure-oriented languages are more 
versatile. They allow the programmer to 
write rout ines to solve any problem that he 
can define and subsequent ly devise a solu
tion for. FORTRAN is the grandfather of this 

class of languages and Is still one of the 
most powerful of the procedure-oriented 
languages. Designed to perform mathemat· 
ical, scientific and engineering computa
tions, FORTRAN exists today in five or six 
versions. Other procedure-oriented lan
guages include COBOL, BASIC, Pascal and 
PU1 . 

Wiii We Ever Use English? 

The question may have occurred to you, 
"Which language is the best one?" The an· 
swer to that question will di ffer depending 
on who you ask. Programmers and manu
facturers will argue, with merit, that one lan
guages is better than another. There can be 
different versions of the same language, 
very often to accomodate the unique design 

of a particular manufacturer's machine. 
To some degree, determination of the 

best language will depend on what applica· 
tion is planned. There probably shouldn't be 
one universal computer language in much 
the same way that there probably shouldn't 
be one universal automobile manufacturer. 
No one group can satisfy the needs of a 
large population. 

One thing can be said with certainty. 
While the English language is too complex 
to adapt for use as a computer language, 
there will be other languages developed. 
Many wi ll be simple, user-oriented lan
guages while others will be used to solve 
specific problems. All wi ll allow us to com
municate more effect ively with this power· 
ful machine called the computer. • 

formed by the object program by means of 

English-like statements. 

COGO-COordlnate Geometry, a lan

guage used by engineers. 

Cross Complllng/Aasembllng-A tech

nique where one uses a minicomputer, 

large-scale computer, or time-sharing ser

vice to write and debug programs for sub

sequent use on microcomputers. 

DDL-Data Description Language, a Ian· 

guage for declaring data structures in a 

data base. · 

Firmware-Software that Is hard-wired in

to a computer, usually as read-only memo

ry (ROM). Changes can only be made by 

changing the chips. 

FORTRAN-FORmula TRANslator, a 

high-level programming language used to 

perform mathematical, scientific and en

gineering computations. There are two 

versions, FORTRAN and Basic FOR

TRAN. 

High-Level Language-A programming 

language oriented toward the problem to 

be solved or the procedures to be used. 

Interpreter-A computer program that 

translates each source language state

ment Into a sequence of machine lnstruc· 

tlons and then executes these lnstruc· 

tlons before translating the next source 

language statement. 

JOVIAL-Jules' Own Version of the Inter· 

national Algorlthmlc Language, a sclentlf· 

le language used by the U.S. Air Force. 

Language-A set of rules, representa

tions, and conventions used to convey in

formation. 

LOGO-A language suited to and used by 


grammar and Junior high students. Devel
oped at MIT by Seymour Papert and staff. 
Low-Level Language-A machine-depen· 
dent programming language translated 
by an assembler into instructions and 
data formats for a given machine. Same 
as assembly language. 
Machine Code-An operation code that a 
machine Is designed to recognize. 
Machine Instruction-An instruction that 
a computer can directly recognize and 
execute. 
Machine Language-The basic language 
of a computer. Programs written in ma· 
chine language require no further inter
pretation by the computer. 
Metalanguage-A language which Is 
used to describe a language. 
Mnemonic-Pertaining to a technique 
used to aid human memory. A word or 
name which Is easy to remember. 
Mnemonic Code-An easy-to-remember 
assembly language code, for example, a 
code that uses an abbreviation such as 
MPV for multiply. 
Native Language-A language peculiar to 
the machines of one manufacturer. 
Object Code-Output from a complier or 
assembler which Is Itself executable ma
chine code or Is suitable for processing to 
produce executable machine code. 
PU1-A high-level programming lan
guage designed to process both scientific 
and business appllcatlons. It contains 
many of the best features of FORTRAN, 
COBOL, ALGOL and other languages as 
well as a number of facllltles not av all able 
In previous languages. 

Problem-Oriented Language-A high-lev

el , machine-independent programming 

language designed for the convenient ex

pression of procedures used in the solu

tion of a wide class of problems, e.g., 

FORTRAN, COBOL, PU1 , etc. 

Programming Language-A language 

used to express computer programs. 

Symbolic Language-A pseudolanguage 

made up of letters, characters and num

bers which are not the internal language 

of the computer system. 

RPG- Report Program Generator, a popu

lar business-oriented programming lan

guage. The language wlll allow the user to 

program many business operations as 

well as generate reports. A fairly simple 

RPG program can perform a rather sophis

ticated business task. It Is relatively easy 

to learn. 

SNOBOL-StrlNg Oriented SymBOLic 

Language, a string manipulation pro

gramming language used primarily in lan

guage translation, program compilation 

and comblnatorlal problems. The lan

guage stresses the ability to manipulate 

symbolic rather than numeric data. 

Source Program-A computer program 

written In a source language such as BA· 

SIC, COBOL, etc. It Is converted to the ma

chine code object program by a special 

processing program, a complier, Interpret

er or assembler. 

Syntax-The grammatical and structural 

rules of a language. All assembly and 

high-level programming languages pos

sess a formal syntax. 

WATFOR-A version of FORTRAN. 
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At -'5V2, 
she's 
reading 

I 

and 
tliinking 
at a 4th 
grade 
level. 
Is she a prodigy? Not at all! When !earning is fun, your ch ild can rapidly Increase reading comprehen· 
slon and reasoning power beyond current age level. 

Now you can advance your child 's educat ional level - without coaxing or hiring an expensive tutor. Everyone knows the best 
student·teacher rat io Is t : t . In modern classrooms, this Is impossible. But In your own home, It's as easy as C.A.I. (Computer· 
Aided Instruction). W ithout the d istractions of a crowded cl assroom. students can progress, without pressure, at their own 
pace. 

Computers are fun, and once the tun is introduced, studying becomes a pleasure- Instead of a chore. The ability to Interact 
with the computer wi ll mot ivate your child to learn much more than from a book that cannot respond-a book that Is too easily 
closed. These Instant Software programs w ill guide and teach each lesson w ith the infinite patience only a computer can pro
vide. Each ot the twelve packages have been written and edited by protesslonal educators who know what It takes to make a 
child want to learn. You can introduce your child to the wor ld of learning by computer with Instant Software's Educational Soft· 
ware Series. All 12 packages are available now. 

VIDEO SPEED READING TRAINER ARCHIMEDES' APPRENTICE 
With this package, students can Increase their readingArchimedes Apprentice 1s a geometry package that will 

speed and comprehension. How? With practice! Th is three teach your ch ild the formulas used to find the volume of any 
part program will flash characters, words and phrases ontosolid ob1ect, including paralleloplpeds (cubes and rectangu· 
the monitor screen. You must then type what you saw on thelar solids), prisms. pyramids, cylinders. cones and spheres. It 
keyboard and enter it. You can begin at a relatively slowwill even quiz the student on how well the lesson was learned. 
speed. As your speed and comprehension increase. the com· Give your child the advantage of learning these concepts at 
puter will automatically advance your speed. Orct.r No. 0100R home. before being laced with them In a classroom. Order No. 
$9.95 0092R $9.95 IQ TEST 

TYPING TEACHER Are you smart enough to buy this package? IQ TEST wi ll ad· 
A complete seven-part package that guides you from minister and score an intelligence test in 30 minutes. There 

lamillarlzat1on of the keyboard through typ ing words and are three equivalent tests, each consisting of 35 questions, 
phrases to mastery ot touch·typlng. Your video monitor be designed lo test your general knowledge and problem·solving 
comes a bottomless page for typing practice, and your own abi lities. Most of us claim a " touch of genius" -here's your 
private TYPING TEACHER, ready to teach when you 're ready chance to prove it! Order No. 0157R S9.95 
to learn. Order No. 0099R $9.95 

VOCABULARY BUILDER 
TEACHER'S AIDE One of the most valuable tools your child can possess is a 

Now you can have the benef it of Computer Assisted In· comprehensive vocabulary.Wlth lnstant Software's VOCABU· 
st ruction (CAI) In your own home. The Teacher's Aide program LARY BUILDER package. you can help your child develop a 
allows you to create ta ilor·made lessons for your child. The better understanding of the English language-and the fun Is 
fea tures of th is program include the ability to review material in the learning! The crossword puule format of these pro
before taking the lesson, a provision tor hints to help answer grams will hold the attention ot the most reluctant student. 
questions and graphic displays as a reward for answering all The first program In this package is " Polonius," offering 140 
questions correctly. Once you 've created a lesson, you can crossword puules. The second Is " VeeBeeGee," a program 
save it and create an enti re sequence of lessons. that provides the letters and allows the student to construct a 

The Teacher's Aide package Is perfect for parents, teach· puule on the game board. The VOCABULARY BUILDER pack· 
ers. and students who need the unlimi ted patience only a age Is educational entertainment for all ages-and It's never 
computer can provide. Order No. 0214RD (dl•k·baHd) $39.95 at a loss for words. Order Ho. 0198R $9.95 

Prices subJect to c hange wi thou t n o t lc.e 

PETERBOROUG H, N.H. 03458 
603lnStantSoftware· 924-7296 
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Now Your Child Can Learn More· .. . 
• 
At a Faster Pace 


GEOGRAPHY EXPLORER: U.S.A. OMNI-CALCULATOR 
This program al lows your child to travel the country and This package is a brilliant solution to the problems lnvolv· 

learn vital facts about each of our 50 states. Geography Ex· Ing the complex world of different units of measure. It pro
plorer offers the most fascinating way of learning yet. Learn vides rapid means of conversion from one unit of measure to 
each state's name, capitol, largest city, nickname, etc. As a another in any of 10 categories: length, volume, mass, veloci
bonus, th is package offers the capability of light pen use. ty, area density, power, energy, pressure/stress and te~per· 

Orner No. 0071 RD $49.95 ature. Omni Calculator wi ll give your chi Id a great learning ad· 
vantage, a head start In understanding the complex relation· 
sh ips between different units of measure. Order No. 0211 RD~<:v~' MATH MASTER $19.95 

MA TH MASTER Is an educational package designed to 
help your child understand the mathematical concepts of ~<:v~' THE ELEMENTS addition, subt raction, multlpllcatlon and division through 
problem solving. This package also Instructs the student in This program can be used to Introduce students to the 
fraction problem solving. MATH MASTER will " walk " your periodic table of the elements, or for review by students and 
child through the developmental concepts of mathematics adults who want to refresh their memory In chemistry. It In· 
with never-ending patience. Order No. 0257R $9.95 eludes each of the elements· name, atomic number, weight 

and symbol, as well as Its acid/base and normal physica l 
state. Enrich your child's knowledge o f science with the help

WORDWATCH of THE ELEMENTS. Order No. 0216R $9.95 
Wordwatch consists of 4 different programs, each de

signed to enhance your child's understanding of word rela· LIFEtionshlps-thls results in an improved vocabulary. In WORD
RACE, the student must choose the proper definition for a Even II you've only been Involved with computers for a short 
given word. HIDE 'N SPELL asks the student to find misspell· while, you're sure to have heard of LIFE. This program Is the 
ings. In SPELLING BEE, the student takes a pre-recorded quiz computerized simulation of the Ille cycle of a colony of 

bacteria. It Is based on a few simple concepts, but the results In which words are played aloud I Complet ing the package Is 
SPELLING TUTOR, where words are jumbled, reversed or are captivating, animated graphics and an enlightening Intro

duction into the world of biology and genetics. The LIFE prootherwise altered , and It's up to the student to straighten 

them out! Together, these four programs will help decrease 
 gram may be just the motivat ion your child needs to pursue 

an Interest In the sciences. Order No. 0078R $9.95 dictionary dependency! Order No. 0111 R $7.95 

TRs.80"TO ORDER: F0< the 

See your local 

Instant Software dealer. 


If these packages are 

unavailable, order direct 


or 

CALL TOLL FREE 

1-800-258-54 73 
(We ship w i t h in 48 hours) 

··The microcomputer will be a power· 
ful tool In education. One of Its greatest 
advantages Is its Interact ive nalure
the student becomes an active partici 
pant In learning, and the computer can 
give Immediate feedback. The student 
does not have lo wait unt il the lesson is 
complete or the teacher Is free to check 
his work; the computer can evaluate the 
work Immediately, and reward him If It 
Is correct or explain why If the work Is 
incorrect. The computer can then deter
mine, on the basis o f his work, whether 
the s tudent 1s ready lo go on to the next 
lesson or needs lo review the present 
one. 

" Educational computer programs 
will be available for students at all 
levels-from pre-school to post-col· 
lege, from remedial to gifted - and in 
any subject . These programs can give a 
child a headstart In school ; they can 
reinforce and provide pract ice 1n con
cepts from hand-eye coord ination to 
Math to English or even Health. A com· 
puter can individualize a program to a 
child's level and pace. Programs will 
challenge the gifted child, allowing him 
to advance at his own pace. Best of all, 
educational computer programs can 
make learning fun." 

Mary Shooshan, Educational Software Editor and former teacher 

"TRS.00 IS a trademarl< o f the TANDY CORPORATION. All pac kages are o n c asse tte except 1or 
Geography Expl orer· USA. Omni C al cul ator 
and Teacher's A ide which ere o n d isk. 

PETERBOROUGH, N. H. 03458 
603-924-7296Instant Soft'NOre~ 
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GENERAL 

Here's how to optimize BASIC 

and magnify computing power by calling in a Macro. 


Al\11acro Processor 

For BASIC Part I 


The opening segment of this article, the first of a series, is part of a 
letter that accompaniedAlan Olmstead's manuscript to ouroffices. 
The editors felt that his thoughts were sufficiently perceptive to pref· 
ace his.article, particularly in our examination of fanguages.-Eds. 

To perceive the microcomputer as a kind of calculator with delu· 
sions of grandeur is to miss the central point of its potential for 

changing the way mankind lives. The microcomputer is the first form 
of artlficlal Intelligence applied on a large scale to hundreds of thou· 

· sands oJ,indivlduals. Furthermore, It has been applied under condl· 
tions ofvirtual natural selection-only those people capable of real· 
lzing what it is come forward to acquire one. 

As dimonstrated so admirably In the lifetime work of J. J. 
Bachoffen during the last century, intelligence-natural or artificial 
-Is inc;onceivable without language, if a measure of Intelligence is 
the abll~y to classify real things Into abstract, Invented categories. 
Thus, . the Importance of the microcomputer will not be found In 
mathematical applications, but in linguistic ones. Aside from theo
retical and technical applications, there is essentially little need for 
improving the microcomputer's capacity for solving computational 
problems. But In terms of the existence and use of language-and 
its corollary, intelllgence:._we are little more than infants. 

The only computer languages available to us are dlnosaurian 
manifestations of essentially electrical, not electronic, logic. These 

ponderous beasts all function according to the elementary formula 
"this input equals that output." A specific and limited command rep
ertoire is'.first recognized, then equated to a modestly variable form 
of outpu\ If the repertoire lacks an exactly appropriate command 
syntax, ~must have an alternative, leaving the compiled language 
entirely and switching Into an assembly language subroutine. 

The reason for such a limited concept of language (I would go so 
far as toquestion that they are even languages) isnot lack of creativ· 
lty. The languages serve the needs of their developers, and their de
velopers are Interested primarily ·1n selling computer hardware. 
Thus, we saw Radio Shack Introduce the Model II before correcting 
the built·l~deflciencles of the Model II, and IBM deliberately sabotag· 

ing the MOdel 5110 to keep It out of the System 34 marketplace. As 
tong as language remains in the private domain of large corpora· 
lions the microcomputer customer will continue In his role as the ex· 
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pedient servant of next year's fiscal planning. 
As the translation of the Bible contributed to the splintering of the 

Church of Rome when its promulgation was intended to preserve 
unity, so the rigid structure of predetermined languages must prove 
eventually counterproductive. Application needs change, and those 
languages which do not keep pace will doom the machines on which 
they run. So-<:alled "dead" languages die because they no longer 
serve a purpose. Alternatively, newly evolved languages remain alive 
through their continuous use. The language of artlflclal Intelligence 
must be capable of doing likewise. Like a beautiful bird, language 

must be set free before it will sing Its best. 

language must be set free before it will sing its best. 


Language consists of two· parts, form and content. The form, its 
parts of speech-nouns, verbs, prepositions, etc.-has remained 
nearly unchanged for centuries. But the content of language, the ac· 
tual words and their meanings, change continuously through time, 
so rapidly, In fact, that It Is commonplace for parents to complain 
that they do not understand their children. 

Achieving such independence for the individual user is the whole 
point of MetaBASIC. It is not merely a simpler method of moving 
from a high level language like BASIC into assembled code, or even 
merely to expand the existing command repertoire. It is rather to 
give the user the actual ability to make up his own command words 
and sentences according to his needs-even if he is the only user In 
the world with such a need. I have provided a general repertoire of 
Meta BASIC command sentences to serve very common needs, such 
as: 

LOAD STA A$ (FROM) 8$ 

Pl.OT FAOM(X1,Y1) TO(X2,Y2) WIDTH(W) 


However, these command sentences are merely electronic baby· 
talk. It Is my sincere hope that users will invent their own command 
sentences with such enthusiasm that In a matter of a few years even 
I, the originator, will not recognize the language. Best of all, they will 
do so governed only by their own needs and desires, without having 
to ask my permission or obtain my cooperation In the effort. 

Just as we cannot foretell the style of the next majorpoet or novel· 
ist, none of us is capable of imagining what will become of this in· 
dustry when 50,000 intelligent young people are turned loose to 
build anything they are capable of imagining.• 



"BASIC might be called the guitar 
of the rock 'n' roll computer set, because ·it is 

quite willing to respond with good re$_ults 
and requires . . . only modest talent to use." 

MACROEOT 
Model I 
$50 
Flnanclal Engineering Systems 
J. Olmstead 
Phoenix, AZ. 

J. Alan Olmstead 
3843 West St. Moritz Lane 
Phoenix, AZ 85023 

At the end of 1980, the microcomputer 
industry came to an early maturity in 

many areas of its development. Witness the 
emergence of BASIC as the most common 
programming language in the world. BASIC 
was clearly designed with straightforward 
syntax in mind by which computer novices 
might understand the workings of a com
puter in a short period of time. In this re· 
gard, the language is a total success, as 
there never was an easier language to learn 
and use. 

BASIC might be called the guitar of the 
rock •n· roll computer set, because it is quite 
willing to respond with good results and re
quires practically no formal education and 
only modest talent to use. But in truth, BA· 
SIC is an astonishingly wasteful language 
which, in some environments, simply can· 
not be used. 

Because of certain applications like com· 
munications (600 baud is the practical limit 
under interpreted BASIC) and business 
problems involving reiterative mathemati· 
ca l t reatments, the BASIC cross-compiler 
emerged. The cross-complier was touted as 
the cure of BASIC's ills as a run-time device. 
However, the greatest deficiency among 
compilers is their uniform failure to recog· 
nize that BASIC, as it Is used, is a totally dif
ferent language from its high-level prede
cessors, such as COBOL and FORTRAN. 
Because of this difference, it requires addi· 
tional features. 

High-level applicat ions programmers of 
the sixties and seventies were individual 
members of large teams which were backed 
up by small battalions o f assembly lan
guage specialists. Individual high·level pro
grammers concentrated on developing ap
plicat ions, while assembly language teams 
concentrated on optimizing the whole com· 
puter system. When an application met hod 
became too expensive for these Individual 
high-level programmers, the team devel· 
oped new tools to ease their burden. These 
tools are brought into operation within the 
application programs by means of Call 
commands. 

Contemporary BASIC programmers are 
one-person computer departments. Even 
among the small percentage which are able 
to program in assembly language, who has 
the time? Assembly language programming 
requ ires ten times more programming 
hours than BASIC. The BASIC programmer 
is committed only to accomplishing his 
tasks using BASIC- aside from the few util· 
it ies which appear on the market from t ime 
to time. Yet !he programmer's demand is 
for ever more speed. 

The first part of this series will emphasize 
new tools and techniques for optimizing 
BASIC beginning with the BASIC macro 
processor. 

What Is a Macro? 

The definition of a macro varies from 
manufacturer to manufacturer, but for our 
purposes, the following definitions wlll 
suffice: 

•A macro is a program module of vary
ing size, which cannot execute by itself 
for two reasons: It is incomplete, being 
written to perform a specific kind of task; 
and it contains specialization commands 
which, when acted upon, change the 
fonn of the macro into a specific kind of 
sub-module which can then be executed. 
•A macro is always in source language 
which resides In a separate library file 
from any given application program into 
which it will later be incorporated. 

•A macro Is capable ot including, omit· 
ting and changing the form of its source 
code based upon the inst ructions re 
ceived from the applications programmer 
at the time of the macro call. 
•A macro is called into the user's pro· 
gram during the program wri ting phase, 
before interpretation, compilation or 
assembly. 

The macro processor is an Interpreter 
program that calls the macro from its Ii· 
brary into the new applications module, 
shaping lt according to the user's instruc· 
tions contained in the macro call command 
syntax (see Fig. 1). 

New 


Appllcatloo 


Program 


0 MACRO= PAOGA a,.a, 

MACRO PROCESSOR PROGRAM 

COMPLETED APPLICATION 


PROGRAM 


Fig. 1. 

The spec ialization of a called macro 
takes place when two programming ele
ments Interact in the macro processor pro
gram. First, there are arguments, or param
eters as they are sometimes called, append
ed to the end of the macro Call command. 
Second, there are various tests coded di
rectly into the lines of BASIC with in the 
macro library module (In th is case, PROGA) 
which tell the macro processor what to do If 
the call arguments are: present, absent, re
lational to a given Integer value, or in 
AND/OR relationships between two of the 
arguments. 
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MA UBAARY 

MACRO • PAOGA 

MACRO;,, PROOB 

MACflO =PROGC 

MACRO = PROGO 



• )BICH z 

OF PROORAMS THAT TREAT YOU LIKE 

AN IDIOT, WASTING TIME & MONEY?? 


RANDOM ACCESS PAYROLL VER. 1.1 
• No comphcale<I lnltlallzallon 
e EDIT & LIST 
e NO SPECIAL CHECKS 
•USES NEB 9020 cheeks 
• PAY any employee anytime 
•SALARIED 0< hourly 
•SPECIAL PAY-special hours 
• TWO SAVINGS- 1ncludlng RIA 
• CLASSED by occupation 0< dept 
• P"YSTUB shows Year-l o-Dale 
• STATE- FICA-FED. T" XES-SAVINGS 

SEND YOUR STATE TAX SCHEDULE
FREE-customized to your state tax 

Oocumen1a11on $10.00 
Disk & Documen1atlon $95.00 

RANDOM ACCESS DEPRECIATION 
• LJllTS any one year' s depreclalion 
• ~ complele llsl of all property 
•Pl'llNTOUT shows- ID Number-descriplion 
• Yr. purchaS8d-	 ll te-melhod

1sl yr. addilional deprec1al ion 
• Reg. deprec - deprec. prior yrs.-balance 
• SUMMARY- tolat value prop - additional 1st yr. 
• REGULAR deprec - deprec pJ1or yrs. 
• PERM"NENT records tor your laxes 

Oocumenlatlon $1 5 00 
Disk & Documenla!lon $195 00 

TERMS. Personal Checks requue 3 weeks to clear. 

USE-VISA- MASTER CH ...RGE-MONEY ORDERS 


MIN: 32K-1 DISK-PRINTERl132 CPI 

TEL 7 PM- 9 30 PM EASTERN -(617) 359-236416370 


SEND SASE tor addit ional mlorma11on 


MEDFIELD ...-u1 

COMPUTER SOFTWARE 
39 GREEN ST., MEDFIELD, MA 02052 

"The macro processor 
is an interpreter program 
that calls the macro from its library 
into the new applications module." 

To more clearly Illustrate this, examine 
the generalized code il lustrated in Example 
1. It appears to be BASIC code, but It cannot 
be executed either In Interpreter or compiler 
form. At line 1000, a remark line, appears 
the pseudo-command word 'MACRO =, 
which signals to the macro library proces
sor that a library module Is being defined. 
The definition cont inues unt i l an 'ENDMAC 
pseudo-command word Is encountered (at 
line 1100). The name of the library module 
follows the pseudo-command. It does not 
use any form of a BASIC reserved word, 
wh ich might present a problem to some In
terpreters and compi lers, even though it ap
pears Inside a comment line. 

Finally, a series of arguments appear, 
each separated by a comma. The argu
ments are not legal BASIC values, but are 
two numbers preceded by the flag symbol 
&&. 

The arguments could continue up to nine
ty-nine- from 01 to 99. Argument 00 is used 

by the library processor as Internal work 
space. The arguments are In ascending 
order only for convenience. The same is 
true of sequence, which may contain skips 
or gaps in which argument numbers are 
used. Line 1000 Indicates to the library pro· 
cessor the outer dimensions of the speciali· 
zation problem about to be undertaken. 

Throughout the macro appearing In Ex
ample 1, there are true BASIC statements, 
such as line 1010, and other almost-BASIC 
statements, like line 1020. Line 1020 is a 
standard Radio Shack TRSDOS Open com
mand, but in generalized form. It will be spe
cial ized Into a true command when the user 
presents the actual values of arguments 
one, two and three to the library processor 
program. During specialization, the true 
arguments presented to the library proces
sor are substituted Into their phys ical coun
terpart locations (one Into one, two into 
two, etc.), and the resulting BASIC code is 
then included into the user's program in its 

TRS-80 MODEL 1 OR 3 
NO EXPANSION INTERFACE NEEDED 

COMMERCIAL DUTY MODEL 35 
TELETYPE WITH BUILT IN SYNTEX 
TTY-80 INTERFACE. 

' ACHIEVE LETIER QUALITY TYPE 
WITH THE MOST RUGGED PRINTCR 
IN THE INDUSTRY. 

THE MOST COST EFFICIENT WAY 
TO ADD A PRINTER TO YOUR TRS-80 

FOR MORE INFORMATION CALL: 

WILLIAM STRUBE, INC. 
AIRC RAFT INSTRU MENTS 

(T1T) 426-1906 
629 W. Market St. Marietta, PA 17547 

1000 'MACRO = DSKOPN &&01.&&02,&&03,&&04.&&05,&&06 
1010 ON ERROR GOTO 1050 
1020 OPEN &&01,&&02,&&03 
1030 ON ERROR GOTO &&04 
1040 RETURN 
1050 ON ERROR GOTO &&04 
1060 'BOOL &&05 + &&06 
1070 &&05 = &&06 
1080 'ENDB 
1090 GOTO 1040 
1100 'ENDMAC 

Example 1. Exa mple of a Type of Generalized Code 

100 'PROGRAM MODULE "TESTPROG" 

110 CLS:CLEAR1000:DIM A$,BS,C$:0N ERROR GOTO 260 

120 INPUT "ENTER DISK FILE NAME: " ;A$ 

130 INPUT " ENTER DRIVE NUMBER: ";B$ 

140 A$ = A$ + ":"B$ 

150 8$ = "R":C$ =" .. 

160 GOSUB 220:1F C$ =" " THEN 170 ELSE 240 

170 FIELDl ,6-4 AS X1$,6-4 AS X2$,6-4 AS X3$, 6-4 AS X4$ 

180 GET l ,1 

190 PRINT X1$:X2$;X3$;X4$ 
200 CLOSEl 
210 END 
220 'MACRO= DSKOPN 8$,1.A$ 
230 '-260,CS,"CAN'T OPEN FILE ·· 
240 PRINT C$,A$ 
250 GOTO 200 
260 PRINT "ERROR ";ERR;" AT LINE '';ERL 
270 STOP 

Example 2. User's Program Before Specialization 
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Powerful Utilities To Get More Out Of Programming your TRS-80::. 
BOSS 2 .2 &ck to work everybo dy the BOSS is BAC K! A BASIC 
Operated Single Stepper -monitor your basic programs . line by line. 
while they are exec uting! . ...... ................................... .... ... . . c $ 24.95 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . ....... . ... d 29.95 

VFU Visual File Utility - Allows yo u to : EXECUTE or PURG E a basic 
o r machine language file ; COPY a file from one disk drive to another 
or HARD copy your d irectory , ALL with single key entries . ............ ... ........ .. c $ 19.95 
.......... ... .. ....... ................................. ..... . ... . ..... d 24.95 

ULTRAZAP Disk modification utility - Read , Write , Copy, Purge 
or ZAP! any byte o r sector on your diskette . The same utility that comes 
with UL TRADOS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ... . ... . . . . c $ 19.95 

... . ..................... . ............................... ... . . .. .... d 24 .95 
SPOOL Paralle l port , print spooler - Define spooler buffer size, lines 
per page , and cha racters per line , a llows continued use of CPU during 
the printing process. A True RAM Spooler! . ........ . . . . ..... ............ . . .... . . c $ 19 .95 

. . . . . . . . . . . . . . . . . . . . ... ... .. .. .. .. ... .. .... .. . . . ... . ' .. . . .. . d 
 24 .95 

GEDIT Globa l Editor · Allows the user to search a nd replace any 
keyword command , va riable or string with incredible speed . even pack 
strings for high speed graphics .... ... ..... . .. ... . ........ ....... , . . , ... ... . . . c $ 19.95 
.... ... . . ....... .. ....... . .......... ...... ..... .. .. ..... . ... .. . .. . .. .. d 24 .95 


RENUM-80 Program Renumberer · Tape or Disk operation , ultra 
fast, accurate operation . ....... ... . . .. . ......... .... ..... ......... . . . . .. ... c $ 5 .95 
Lower Ccue Drloer · Will work with all Model I lower case con
versio ns. Shortest available , only 68 bytes . . . . . . . . . . . ... ..... . ... . . . ... . . . . . . c $ 5 .95 
Ep•on Drloer · For the Epson MX-80 printer , allows the use of all the 
functions available on today's most pop ula r printer · Works with the 
Model I o r Model Ill , cassette or disk . . .......... . .. ........... ..... ......... ... c $ 5 .95 

OR, 
Get most of these utilities and much . much more with ... 

ULTRADOSI 
Now only $ 94. 95! 

For Order• Only 1(800) 521-3305 
For Information (313) 525·6200 

32461 Schoolcraft Rd., 
.,... 14 Livonia, Michigan 48150 -;:- A tndemark of Tandy Co rporatio n 
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D~TA READER & 

PROGRAMMER'S 


RULER 

ONLY 


$2.00 

(It's even FREE If you 

order from olir catalog!) 

Don't count, measure with 
this helpful 15" data 
reader-counter-spacer
measurer. Only $2 post
paid and you get aGift 
Certificate for $2 when 
you order computer 
accessories from 
our catalog 
(at asavings of 
25% & more!) 

15" flexible plastic, 

clear & tinted 


Highlighted ---- 
reading window 

Vertical spacing 

scale for 8 lines 


per inch 


6 lines per 

inch vertical 


spacing scale 


Horizontal · 
spacing scale, 


150 print 

positions 


~ 	----
National 'Ihcor, Inc. 
3335 Greenleaf Blvd. ..-142 

Kalamazoo, Ml 49008 
Phqne orders (800) 253-4358 
In Michigan: (616) 375-7519 

0 Here's my S2 for a Data Reader/ Ruter and 
send me your catalog with 25%·50% savings 
on name brand disks. paper. labels and other 
computer accessories. 

0 I don't need theData Reader /Ruler but please 
put me on your catalog mailing list. 

Name __________ 

Company_ _ _ _____ _ 

Address -------- 
City _ _________ 

State/Zip--------

"Anything and everything 

appearing between two commas 

will be considered to be the value of the argument, 

including both single and double quotes." 

new, Interpretable/compilable form. 

The programmer's new program gives the 
specialization commands to the library pro
cessor program. Example 2 shows a pro
gram, which opens up a named file and 
prints the first record on the screen. Begin
ning at line 220, and including line 230, the 
sample macro Illustrated in Example 1 is 
called by the pseudo-command 'MACRO= , 
In the exact same form as previously seen. 
This time, however, instead of following the 
pseudo-command with dummy arguments, 
the actual proper values are given. The 
proper values must be in ascending sequen
tial order, and if any arguments are option
ally omitted, the parameter slot must be 
preserved. This is done by inserting the 
comma which would have followed the ar
gument if it were present. 

Lengthy Arguments 

In the case where the arguments are too 
lengthy to fit on a single line, they may be 
continued in sequence to the next line with 
the continuation pseudo-command word'-. 
(See line 230 in Example 1.) Of further inter· 
est is the delimiter character comma. Any
thing and everything appearing between 
two commas will be considered to be the 
value of the argument, Including both single 
and double quotes. However, the one value 
which may not appear between two com
mas is another comma. 

Note also that the dummy argument 
&&01 (and others) require only four charac 
ter positions, while literal arguments (with 
actual proper values) that are substituted 
Into that place may take either fewer or 
more character positions. This is of no con
sequence; the specialized output code will 
be expanded within the same line, not to ex
ceed a total of 128 character positions. 

The reason why the dummy argument Is 
required to take four positions, even if the 
leading zero must be inserted (&&01), is for 
flexibility. For example, if the generalized 
code directed the last two numbers of the 
lines to be used as a GOTO, it would look 
as follows: 

1000 ON &&01 GOTO &&0210,&&0220,&&0230 

When specialized, this line will test the val
ue of the numeric variable specified as 
argument one and conditionally Jump to 
one of three lines whose numbers are rela
tive to a base line number like 5000. The de
sired specialization would be: 

1000 ON A GOTO 5010,5020,5030 

If the leading zero were not present in &&02, 
the library processor would either look for 
&&21, &&22, &&23 or for &&210, &&220, 
&&230, the latter group being, of course, 
illegai. 

In line 1060 of the generalized code in Ex
ample 1, there Is another pseudo-command 
word, 'BOOL, which is logically grouped 
with the pseudo-command word 'ENDB at 
line 1080. This pseudo-command set incor
porates elementary Boolean logic in a 
method by which the library processor de
cides whether or not certain lines or sets of 
lines are supposed to be included into the 
specialized output. The Boolean method 
tests for truth. Accordingly, line 1060 is in
terpreted to mean "If both argument five 
and argument six were specified in the spe
cialization pseudo-command line, then do 
include all lines until the next 'ENDB line is 
found." If either argument five or six had 
been optionally omitted by the calling pro· 
grammar, line 1070 would not appear in the 
specialized output. 

"The Boolean method 

tests for truth. '' 


The forms of the 'BOOL pseudo-com
mand permit quite complicated and flexibie 
condition testing. The OR combination is in
dicated by a minus sign between two argu
ments: 

'SOOL &&23-&&03 

This means "If argument 23 or argument 3 
is present, include the lines which follow 
until the next 'ENDB pseudo-command." 
Remember that the 'BOOL command is al
ways a test of truth for inclusion. 

In addition to the logical AND and OR 
possibilities, combinations of present and 
absent argument conditions may be tested 
in the 'BOOLean test for inclusion. The ex
amples of the arguments illustrated so far · 
have actually implied a " + " just before the 
numerals of the argument. For example, the 
illustration above actually means && +23
&& + 03, that is, a test for the presence of 
argument numbers 23 or three. A test for ab
sence could be written: 

'SOOL && - 23-&& +03 
'BOOL &&-23 +&& - 03 
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Apparat. Inc. announces the most powerful Disk Operating 
System for the TRS-804!1. ft has been designed for the 
sophisticated user and profuslonal programmer who 
demands the utttmate In disk operating systems. 

New z.o version has an at the features of NEWooS/80 plus 
many more enhancements: 

• 	 DOUBLE DENSrTY ON MODEL I 
Use the LNW DOUBLER or PERCOM DOUBLER to expand 
storage 80% under NEWDOS/80 Version 2.0. mixing single 
and double density specifir.ations without any patches. 

• 	 SINGLE DENSrTY ON MODEL Ill 
Will allow the MODEL Ill to read disks from MODEL I and to 
write disks the MODEL I can read. making it easy to move 
programs between the two under NEWDOS/80 on both 
machines. 

• 	 COPY BY FILE EXPANDED 
CBF will now work with system files and can run on single 
drive systems. Files to be copied can be limited to files of 
common extension or only non-invisible files. Files for copying 
can be listed in a data file. This is helpful in moving programs 
from NEWOOS/80 Version 1.0 system disks to NEWDOS/80 
Version 2.0. 

• 	EXPANDED DIRECl'ORIES 
Directories can be expanded t hree times the normal number of 
available entries, even on DOS disks. This is extremely useful 
when using double density. 

• 	 DYNAMICALLY MERGE IN BASIC 
To allow sections of BASIC programs to be deleted and 
replaced during program execution with non-ASCII files from 
disk. Also allows passing of variabie values between BASIC 
programs. 

• 	 SELECl'IVE VARIABLE CLEARING 
Will allow the programmer to keep some variables and release 
the space used by the rest: also. specific variables may be 
erased releasing the space they use. 

• 	 CHAINING ENHANCEMENTS 
Features to allow chain files to be written from SCRIPSIT; also. 
chaining may be switched on and off without changing chain 
file positioning. and may be executed via CMD " XXX" and 
DOS-CALI.. 

• 	 PAGE SCROLLING IN BASIC 
Scrolling has been modified to allow ttie user to display 
programs page by page. in addition to the regular line scroll:ng. 

• 	 CREATE PRE:·ALLOCATED FILES 
File space may be allocated on the cisk in advance. to prevent 
tne possiblllty of disk full errors. 

• 	REPEAT FUNCl'IONS 
Keys in MODEL I re;ieat when held down. Entering " R'" as a 
DOS command causes the prt'\~OUS DOS command to be 
repeated. 

• 	ROUTING FOR DEVICE HANDLING 
To send Input and output from one device (display. printy 
keyboard. etc.) to others or to a routine in :nain memory. 

• 	FORMS COMMAND (MODEL Ill) 
To set printer formatting on the MODEL Ill. 

• 	SET COM RS-232 (MODEL llJ) 
Commands to set the specifications on the serial outpc,t pcl.'t.. 

• 	 DISASSEMBLER Olll'PUT TO DISK 
The Disassembler will now write a source code fi le to disk. 
which the editor assembler can read and edit. 

• 	 DATE AND TIME VALUES 
Saved through non-j'.)Owerup reset and can be used as defau!ts 
for DOS commands, COPY and FORMAT. 

• 	SUPERZAP 
Has the ability to scan diskettes or disk files to find the 
occurences of Specific values. Also will generate passwords and 
hashcodes. 

NEWDOS/80 Ver.ion 2.0 Model I or Ill (When order1ng. 
please spedfY model number). Priced at only • •. 914900. 

~.. 	 .a'Apparat,lnc. .-264 

4401 South Tamarac Parkway 
Denver, CO 80237 

(303) 741·1778 
"On-going Support for Mlaocomputers" 

TRS-80• Is a registered trademar1< of i'anay Corp. 
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"It's important to write 
BASIC functions 
with the same deliberate and meticulous care 

' as when writing assembly language." 
In the first example, Inclusion will occur if 
argument 23 is absent, or, If argument three 
Is presetit In the second example, inclusion 
wi ll occur i f agrument 23 is absent, and if 
argument three is absent. The OR condit ion 
could as easily test for the absence of 
either argument: 

'BOOL && - 23 - && - 03. 

In order to obtain additiona l complexity 
and flexibility, nest combinations of code 
lines to 10 levels of 'BOOL. The rules apply 
ing to subroutines also apply to nesting. 

The code l ines appearing In Example 3 i l
lustrate the results o f runn ing the user's 
program (Example 2) against the macro li 
brary through the macro processor pro
gram. A number of quite interest ing things 
did and did not take place. 

First. note that only the named macro, 
DSKOPN, is included Into the user's final 
program. Other macros cataloged in the 
same library file with DSKOPN are not 
ca lled. 

Second, the macro Is Inserted into the us
er's calllng program In the exact sequential 
place where its pseudo-command occurred. 
Thus, it is the programmer's responsibility 
to document this macro library, knowing 
which modules may be dropped through 
and which must be accessed by the GOSUB 
command. The macro processor program 
makes no attempt to analyze program logic 

(except for common macros, described 
below). 

Third , all arguments are inserted Into 
their corresponding argument locations. 
The format of each line is expanded or 
shortened, accordingly. 

Fourth, since both arguments five and six 
are speci fied , line ]070 of the original macro 
is Included, as line 280 of the final, 
specia lized output. Both the 'BOOL and 
'ENOS pseudo-command lines are not In
cluded, nor the 'ENDMAC. 

Fi fth , the entire program is renumbered. 

Addltlonal Features 

This simple example illustra tes the tre
mendous increase in programming power a 
macro processor makes possible. It's im
portant to wri te BASIC functions with the 
same deliberate and meticulous care as 
when writing assembly language. Such au
thorship Is expensive in programming time 
and, therefo re, should be placed in a macro 
library for economical reuse. 

Since economy is the princ ipal purpose 
of the macro processor, there are two addi 
tional devices which conserve both memory 
and time. These include the common mod
ule designator and the list-printing control 
commands. 

A common macro module's call is com
mon to several sect ions of the user's pro
gram, or is called through a nested macro 
by two or more macros. A good example of 
this might be a disk 1/0 command which, for 

100 'PROGRAM MODUEL " TESTPAOG" 
110 CLS·CLEAA1000:DIM AS,BS.CS:ON ERROR GOTO 320 
120 INPUT " ENTER DISK FILE NAME: ";AS 
130 INPUT " ENTER DRIVE NUMBER: " ;BS 
140 AS = AS+ " :" + BS 
150 BS = " A":CS =" " 

160 GOSUB 220:1F CS = '" 'THEN 170 ELSE 300 

170 FIELDl.64 AS Xl S,64 AS X2S,64 AS X3$,64 AS X4$ 

180 GET1,1 

190 PAINT X1$;X2$;X3S.X4S 

3JO CLOSE l 
210 END 
220 'MACAO = DSKOPN BS.1.AS.320,CS,"CAN'T OPEN FILE " 
2.30 ON ERROR GOTO 270 

240 OPEN BS, 1,AS 

ZiO ON ERROR GOTO 320 

a>o RETURN 

270 ON ERROR GOTO 320 

2BO CS = "CAN 'T OPEN FILE " 

290 GOTO 260 

3lO PAINT CS;AS 

310 GOTO 200 

320 PRINT "ERROR ";ERA;" AT LINE ";ERL 

330 STOP 


Example 3. User's Program After Specialization 

economy of space, serves several different 
logically designated f lies. The macro ap
pears in the l ibrary as: 

1000 'M ACAO = DSEOP &&01,&&02 
1010 PUT&&01,&&02 
1020 RETURN 
1030 'ENOMAC 

Th is macro is a simple Put to a sequential 
disk file. Arguments one and two are, re
spect ively, the log ical file number and the 
record number. But the arguments could be 
specified as the numeric variable contain
ing the logical fi le number, and the numeric 
variable containing the record number. In 
that event, the mac ro name could read: 

1000 'MACAO = DSEOP-C &&01 ,&&02 

The macro wou ld then be declared common 
to any and all places In the program where 
the same macro call is found. The fi rs t form 
of the macro would appear every time it is 
named In the ~er's program or is nested 
within any other macros called by the user's 
program. But the second, common form 
would appear in the user's program on ly 
once. no matter how many t imes It is called. 

The common designation -C causes the 
macro processor to search through the 
macro for the Return command. If it is 
found, any subsequent call to the common 
macro will be replaced by the GOSUB nnnn 
command. If no Return command is found, 
fNery subsequent call to the common mac
ro is replaced by the GOTO nnnn command. 

The argument values that spec ialize a 
common macro are taken from the first 
macro ca ll encountered (lowest line num
ber). The argument values speci fied In sub
sequent calls are completely ignored. How 
fNer, It is a good idea to include them each 
time because it is easy to go back and in
sert a new macro call. It Is also easy to for
get that it nests a call to a common macro 
whose specialization arguments are now In 
the second encountered macro call. 

Th is warning also points up another fea 
tu re of the macro processor' s 'BOOL logic. 
the present/absent switch operates within 
fNery line, even If there is no ' BOOL pseudo
command. If a line of macro code calls for 
an argument, and if that argument is not 
provided with the macro call, the dummy ar
gument &&nn remains in the line and an er
ror message Is printed at the left of the line 
during the final print ing. 

The second economical feature permits 
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"Often, the (program) writer calls 
as many as 30 or more macros 

in each BASIC program, none of which 
is being seen for the first time." 

selective control over printed listings. After 
the macro library modules are debugged 
and used several times, the user has no in· 
terest in seeing them again. Furthermore, 
with practice in writ ing macros, the user 
finds ways to standardize his programming 
procedures, so that the macro modules in 
the library become large and numerous. Of· 
ten, the writer calls as many as 30 or more 
macros in each BASIC program, none of 
which is being seen for the first time. 

Selective listing contro ls are illustrated 
in these two examples: 

1000 'LISTF#22-#255 
1010 ... . 
1020 ... . 
1030 'LISTN 
1040 'LISTF#33 + #255 
1050 ... . 
1060 ... . 
1070 'LISTN 

At line 1000 (either in the user's program or 
in a macro), the list-off command states, 
"Do not print the following lines unti l the 
next list-on command, unless print suppres· 
sion is overridden by operator's keyboard 
switches number 22 or 255." These switches 
are entered either at the beginning of the 
second pass (after macro specializat ion but 
before printing) by the operator, or they may 
be entered in the program itself by the 
pseudo-command: 

1000 'SWITCH #22,#33,#255 

(The commas are included only for readabi l
ity, since the # is the controlling delimiter.) 

The switch numbers mean anything the 
programmer wants. For example, switch 
255, the highest avai lable switch, might 
mean GLOBAL PRINT. When switch 255 is 
entered, every section of code containing 
the simple switch command #255 or the OR 
switch command #nnn- #255 would print. 

Operating Requirements 

Given the 256-byte character of nearly all 
disk systems, you should have 64K (48K us· 
er) main memory with two disk drives. The 
macro library and user application program 
are input to the macro processor from one 
drive. The specialized output file is written 
to this same drive. The other drive is re
served as working space for the macro pro
cessor program. 

The macro library should not contain 
more than 160 macros, and a five-inch disk 
system should limit the number of argu

.-See List of Advertisers on page 306 

ments per macro to 32. Macro nesting 
should also be limited to ten levels in such a 
small system. Visually il lustrated, a 10-ievel 
macro call nest would appear: 

1000 'MACRO = PROGA &&01 ,&&02,&&03 
1010 'MACRO= PROGB && . . ,&& . 
1020 'MACRO s PROGC && .. ,&& .. 
1030 'MACRO = PROGD && .. ,&& .. 
1040 'MACRO = PROGE && .. ,&& .. 
1050 'MACRO = PROOF && .. ,&& . . 
1060 ' MACRO = PROGG &&.. ,&&.. 
1070 'MACRO = PROGH && . . ,&&.. 
1080 'MACRO = PROGi && .. ,&& .. 
1090 'MACRO = PROGJ && . . ,&&.. 
1100 'CODING FROM PROGJ 
1110 'EN DMAC 
1120 'CODING FROM PROGi 
1130 'EN DMAC 
1140 'CODING FROM PROGH 
1150 'ENDMAC 
1160 'CODING FROM PROGG 
1170 'ENDMAC 
1180 'CODING FROM PROOF 
1190 'ENDMAC 
1200 'CODING FROM PROGE 
1210 'ENDMAC 
1220 'CODING FROM PROGD 
1230 'ENDMAC 
1240 'CODING FROM PROGC 
1250 'ENDMAC 
1260 'CODING FROM PROGB 
1270 'ENDMAC 
1280 'CODING FROM PROGA 
1290 'ENDMAC 

Program line lengths should be kept at or 
below 64 bytes, including the line number
ing characters. However, this is not a re
striction, s ince programming for macros 
usually involves so many 'BOOLean opera· 
tors that lines are short anyway. 

The total number of lines per program 
should be kept at 2500 maximum, including 
all specialized macros. However, with long
er lines it probably wou ld not be possible to 
conta in 2500 lines within the computer's us
er memory under the interpreter, and cross
compi lation into executable machine lan
guage would definitely not be possible. 

As indicated above, the macro processor 
operates in two passes. If any ca lled mac· 
ros have not been found in the named Ii· 
brary, a second library may be named and 
two more passes result. This continues un· 
til al l macro calls have been honored. If any 
called macro cannot be found when the op
erator calls for a print listing, they are 
flagged with an error indicator at the left of 
the line number. Error-flagging also over
rides print suppression, in case one of the 
unfound macro calls is nested inside an
other macro. 

Line number references are also impor
tant. The user program may reference any 

String 

Packer 

FOR THE TRS 80 

MODEL I OR Ill 


• 	 Draw a picture: graphics, 
ASCH II Characters or Mixep. 
with String Packer's Screen 
Drawing Routine. 

• 	 Issue the 'Pack ' command and 
the screen is packed into a 
string, ready to merge wi th 
your programs. 

• 	 String Packer also packs 
machine language sub
rout ines - no hassle. 

• 	 String Packer can ed it the 
packed strings that it creates. 

500 Band Cassette - $ 9.95 
Single Density Disk - $12.95 

New Ideas in Software Service 

from 


The Maine Software Library .-268 


P.O. Box 197 
Standish, ME 04084 

HERE'S COMPUPRO'S "BICi 16" 
16 BIT S-100 PACKAGE I 

Irie "lft 1r ~--aoe c•..'ff 1"41 n"'" t'"S o• a tru·y ••c:•o1A.n.1 
1& " '' S 100 syste-n 0< ut)Oraoff e ..11ong 8 o 1 sysiems .,_, 
eort0tms 10 a1· EEE M IS 100 IPCJC•l·~'·Otls S .mpfy olUQ the 
' O• o..·ng usemo!ed *"° teSleo bOatds m10 an r'l(:totuf• w it!\ 
P<>wft 11i.1001y arc motl"etbO.ii•o •nd you re rNOy IOf pro•.ss1on. 
•eve1 19 bll, & M H1 COrT'PUIPlQ The oac•age 1ncl1,.10H 

• 	 19b1tl8 bit Ou • I Pfoc.HOf 9 MH/ 8088 '13!\(l'es 16 b11 SO'lwa ,._ 
803!> '"i•mo•,.s 8 011 tol1 ware g1vmg you •he besl 01 bolh * 011os 

• 	 System SupocM"t 1 Cnciuoes cloc\. caiend• oPltQr\oli' n\cllh 
l>'OC~SOI mten<ill hmets A S 232C st'l°'il pmt , balletY OK.ho 
RAM [PAOY "nOf•) 

• 	 IM•~ ' noop., Ot!U< Cot'llrot•~ ..... th ptQPefly lf"~lto OMA 
CWD1t1i11ton anO BIOS !Of CP M • 2 2 

• 32't ot lut, ow PO* •' s1a1e AA l,f t w11ti IEEE l .t bt • ·•~ 
&Odteuongt 


• Sote:•m• po...ertu• PASCAllM "-IOll .of11111a•e on ois• 

• O·o tal ReSN·cti s C P/ M " -16 10•1ware Of! d is\. 
• 	 110 and o .,~ Cof'ltro.1e. c attlet, plus 1u11 docu'"l'len1.a1 Ofl on al 

hA•O,owillfl ilnd SOflWilffll 

TOTALPACKACiEP~CE: $2495 
• OROH BEFORE Sept 1 

AND 	MENTION 80 MICROCOMPUTING • 
WE'LL ADD A FREE INTERFACER 2 I 

DON'T MISS OUT! 

AVAILABLE AT FINER COMPUTER STORl!S, 


OR ORDER DIRECTLY FROM US. 


" 

""" • <... 10-......., aoa ... A <0 .,. '"'° ,. · OCJ "9 te•cns •lf'f.."090 

... S A 4'1G MM•.-c.r:s· OOdorS U 4a ~1-0636 2• ~I I"( ...0. 

f"' I M.O·us loo UPS oe . ....,.~ 

,,.. 75 

GmpuPro'M 
SOX 2355. OAKLAl'C> AIRPORT. CA 94614 
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THI LEAST 
EXPENSIVE PROGRAMS 


YOUCAN BUY. 
l p ln 77 h11.:h qu: il1t .\ prorr 1m " 

f1, r 1 K S-XII, 11nh ~1 0 4'1 

NewDOS-80-New Low Price! 
Sucee11or to NewDOS + , aame peck.ace for wbich'°" "'' $141 elaewbore, at CIE jut. . $111 

Su&)erPIMS-People's Database 
PIMS has been greatly s peeded up a nd s implified, 
with 1 machine -language sorts , key debounct>, 
optional autOmatic lowerca se (no keying , no 
hardware mod) on la bels o r reports . Up to 20 
fieldl' , l i mited by 240-cha racter maximum per 
record. Ea s y to revise, add r ec o r ds. s pli t o r 

~::,~~t~1~~~r~~. ta0~ • ~~~~~~~~~~C~ i~:~ 
Man's f'loppy , 817 , Stringy Floppy- all on one 
tape! As mailing labels proeram . e asily manages 
20,000 lls t . ClE does! Advanced labels module to 
come, $24.95, maklng system most powerful 
mailer avatlable! OD disk, S25.90 
pr.am (CIE) $19.95 ($11 .15 CA) 
-·detail• uaea (CIE) $11 .95 ($12.6? CA) 

PASPATCH 
PasPatcb, Tape 6P, makes Tandy tiny 
Pascal a powerful disk system! 
Modula r Soltwa re Assoc . $19.95 

Level II Tapes 
' T i ny ' Pa sca l r uns on any l6K Level II system , rn · 
eludes the programming structuring capab1llties 
or full Pascal , but not data s truc turing 

Able to compile Z·80 machine code . programs run 
about 5 X raster than Level II Bas ic - graphic s run 
eight times fas ter! Requires use o f T -Buc (or T ape 
1) and ETASM 
T a pe 3 , Pe ople 's Pa s ca l $1 9 95 

Tape l , 34 bu 1s. , edu.. game progs $10 .95 
T ape 2, 77 programs from Osborne book Som e 

Comm o n Baile Procrams $10 . 95 
Tape 5, 24 buls ., edu. , game pro gs . $10.9 5 
Tape?, 31 buls ., edu. , game pro gs. $10.95 
Tape 8 , 40 , Inc . 4X tape s peedup $10.95 
Tape 9 , 25 buts . , edu., game prog:s . $10.95 
Tape 10, tncome tax , checkc a c t $1 0.95 
People'• Tazman, t1lts ·out all fo rms SS 9 . 9 5 

Send for free monthly bulletin 
and price list. 

NewDOS-80 (Model 1 o r 3?) $111 
DOS-plus (Model 1 or 3?) $100 
Percom Doubler $165 
LNW dbl. density, DOS-plus $175 
DoubleZAP-11/80 patch $47.45 
PMC-80 16k computer $610 
PM€-80 expansion (S-100) $380 
32k S-100 RAM card $270 
Percom 40-track drive $375 
Epson MX-80 printer $525 
Cen~ronics 737 printer $850 
Starwriter 25cps daisywheel $1,610 
Anadex DP9500 200cps $1,525 
EPROM programmer $610 
ROM extender $57 
ANALOG input module $61 
Fastload hi-speed cassette $147 
CTR,-41M cassette deck $90 
5" Memorex sing den bx 10 $27.50 
5" Memorex dd bx 10 $29.50 
5" FD or 3M cleaning kit $25.50 
Add SI ablpplng per order, plus 50 ceota per 
media bo• or kit . Major Items ablpped lrelcbt 
collect . Small 1tem1 A book•, software s btpped 
pos tpaid. 

NEW: Send fo r free mootblr catal<>c 

103 DISCOUNT 

when ordering 3 items 

totaling $50 or more 


All orders cbarce card, check or m.o . 

Calli. ruldeeta add 8 pct tu. Deale r tnq. Invited 


OYenaa, add $1.50 per tape postace 
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"A line number which is 
the name of a line 
may not be a parameter." 
of its own lines, some of which are macro 
calls. But the user may not reference any 
line believed to be inside a macro or an un
defined line error will be flagged. 

When writing a macro library module, 
lines within the macro may be numbered at 
the convenience of the programmer- they 
will never remain similarly numbered after 
specialization. A macro may reference only 
its own lines, unless the line number is sup
plied as an argument to resolve a GOTO, 
GOSUB, Then or Else command word in the 
macro with one ot the user's program lines. 
An argument line number may not attempt 
to reference a line number internal to an
other macro. 

A line number which is the name of a line 
may not be a parameter. For example: 

&&03 GOTO &&07 

This line is illegal, because it does not begin 
with a number. However, as described 
above, the following is legal: 

1000 GOTO &&07 

The value tor argument number seven is a 
line in the user's program. 

Any line number which is equal to or less 
than the original (library tile) line number of 
a macro, but which is not supplied as an 
argument value, is considered to be a Re
start command. 

For example: 

1000 'MACRO = PROGA-C &&01,&&02,&&03 
1020 PRINT@&&Ol ,&&02:&&01 =&&01 + 64:&&03 = 

&&03 + 1 
1030 ON &&03 GOTO 0,0,0,0,0,1040 
1040 RETURN 
1050 "ENOMAC 

This macro provides repeated printing of a 
message (from one to five times) depending 
upon the value of the numeric constant 
named as argument three. The zero line 
numbers in line 1030 will be replaced with 
line number 1000, as would be any number 
from 0-999. 

Conclusions 

Although writing a macro processor is 
not easy tare tor any but experienced pro
grammers, it can and should be written in 
BASIC. It made a macro itself, the library 
processor program may be specialized tor 
such diverse purposes as macro library pro
cessing tor COBOL and tor word process
ing applications, such as tilling in pre-print
ed forms and contracts. 

Once debugged, it should be cross-com
piled and run as executable machine code in 
order to increase its speed (by as much as 30 
times) in some of its math/logic functions.• 

See your local 
A.M. Electronics 

dealer 
Here 1s a partial list ing o f autho rized A M 


Elec1ron1cs. Inc dea lers 


R• m• rk•bl• Sottw•re 

I SOSA Detense 


Stmulek Computer Products M uskegon M 1cn1gan 4944 l 

PO So.o; 13687 


ARIZONA 

J ames BuUer 
Tucson A rizo na 85710 438 East Lall.e S1reet 
M ierocompulers , Inc. Petoskey M ichig an 49770 

432~ E Faumon1 Elghl 8 11Comer
Phoen1.o; A rizona 85()1 8 722 E'tlanston A'tlenue 

M uskegon M1(:h1gan 4 9 4 42
CALIFORNIA 

Sotl Seclor M•rti.eling. Inc . 
RAC Products 6750 M 100leDelt Roao 

3200 K.n1ghlSwOOCI Way Garden C i ty M1c h1gan 46135 
San Jose Ca11torn1a 95148 

315 Marion A'tlenu e
CONNECTICUT 8 19 Rap.as. M1cr-11gan 4930' 

Moun1'11n VMtw"Soltw•re Brttie Computing 

M 1r yor~ Roaa PO Bo• 10 13 


Oanoury Connec.11cut 06810 Ber1o. 1e 11 M ichigan 48012 


Compu..r S.r Yices of D•nbury 
Danbury Connechcul 06810 NEW HAMPSHIRE 

H• tdttdeDIST. OF COLUMBIA 6 South SlteE"t 
M illora New Hampshue 0305~Pr09ram Store 

42'1X) Wisconsin Ave N w 

Wa sn1ngton 0 C 20016 NEW JERSEY 


J'."topo11 Disk Ser111cesFLORIDA 
40 Most11 Morn Ldne Nortn 

Computer Workts l renlon New Jersey 086Ja 

2232 Eas1 Bay Drwe 
Clearwatt-'1 Florida 33516 NEW YORK 

Adventure International John 0 . Owens Assoclales, Inc. 
507 East S11eet 12 Schuoerl S1iee1 

Long wOOd F1onaa 3?1~ Slaten lslano Ne w Vorr.. 1030~ 

AU System s Go B .T. Enterpri se s 

105 west Plant Street 17! Hawr.. ino;. 


Wont(•I Garden Flo, aa 32i87 
 Gen1ereacn Ne w Vor .. 1 1l'lO 

ILLINOIS NORTH CAROLINA 
JH Computer A lpha Technology 

19~ B•ltN ROJO 1201 W c i.. e1 Duve 

Au,ori.i lll1nc•S 60!>04 Rale•qh Nortn C a rol1ntt 2760J 


A AA Chicago Computer Center 

120 C!'lf;'Slnut l ant> OHIO 


Wn(-e 1ng llhnoos 6(X)9() 

EJec tronics Unhm1 ted 


M1dwe•I Compu1er Peripheral s 824 Eas1 14!n St1("('I 

' 4 67 5 Mrcrugan A\1~ 
 AsnlflOula O rHo 44()()J 

Ch1cdgo llhn01S 60605 

OKLAHOMAMASSACHUSETTS 
Amenc.an 8 us1ne11 Computers

Sm• ll Business Systems G roup 118 Soutn M•ll S 11ef'1 
6 C,Hl•Sle ROda P1yo1 O .. t;morna 

0 4 161
We!.tlord Mass 01886 

Marti. Gordon Computers OREGON 
118 Ma9a11ne S1tee1 

Camo11dgf' Mass 0?139 1300 Centre Electronics 
13CXJ6tn $11<'..'f.'I

Om n1tek Systtms 
Umatoll<1 01o•oon 9 7882

1899 Main S11 ee1 

Tewi.. snury Mass. 0 1876 
 PENNSYLVANIA 

Computer Plus 
24~A Great ~oar: Stevt>ns R• d10 Shack 

L~Hte1on Mass Q1 .i60 56? NllU Ro<lO 
Pr.vo,·no • v•llC• 1-->f'nnsylv..lO"I 19400 

MICHIGAN 
TEXAS 

Ad• pU 
600 28!n S t•f'l'I Ouaill y Software 

Grana Rap10s M 1c.h 19an 49!>09 11600 Sh-'mmon~ E. .. prt:'~SW~ \I 
Oa1•as Te~ds l~2?9 

See your local A M Elec tronics. Inc 
computer dealer fo r lhe Oest 1n TRS-80.. 

hardware o r software p roducts and service 

The power behind the drives~ 

A.M. ELECTRONICS, INC. 
3366 Washtenaw Avenue 

Ann Arbor. Michigan 481 04 
(313) 973-2312 

Attention Computer Retailers : 
In terested 1n o ftermg your custo mers high· q uall ly A M 

Electro nics hardware and so ft ware produc1s? 
Call for mo re dela11s1 
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More power to you. 

Disk drives, hardware and software- now more affordable and more available! 

NOW IN STOCKI 
MODEL Ill DISK 

CONTROLLER BOARDS! 
All retrofit packages include 
circuitry , power supplies, 
mounting brackets, cables and 
everything required to turn your 
Model Ill into a reliable, disk-
based system. 100% compatible 
with Radio Shack hardware! 

AM-1 - Supports 4 single-sided, 
double-density 51!4-inch disk 
drives .. . . . .. ...... .. . . .. . $445 
AM-2 - Supports 4 double-
sided , double-density 5,/4- inch 

disk drives ... . .. . .. . ..... . $545 
AM-3 - Supports 2 internal 51/4 
inch single-sided, double-density 
disk drives and 2 external 8-inch 
single-sided, double-density disk 
drives .. . .. . ..... . ... .. .. . $645 

TRS-80"' SOFTWARE 
MAKE80© 
Converts standard 35 or 40 track 
diskettes into BO-track-readable 
diskettes ..... .. .. .. .... $14.95 

Model Ill TRSDOS 
40-track Model 111 TRSDOS & 
manual . . . . .... .. . . . . . ..... $20 
80-track Model 111 TRSDOS & 
manual .. ... .. . .... ... ..... $35 

Attention OEM's & Distributors: 
Call us for details on our attractive 
pric ing! 

New Store Hours: 

Monday-Friday 10-6, Sat. 10-5 


'"TRS-60 •Sa trademark of Tandy Corp. 

... See List of Advert isers on page 306 

SPECIALS/ 
SAVE ON COMPLETE 

DISK DRIVE PACKAGES! 
511.-inch drives 
40-track MPI 51 with case, 
power supply and extender 
cables . .. .. .. ... ... .. . . $320 
80-track MPI 91 with case, 

power supply and extender 
cable · · · · · · · · · · · · · · · · · · $425 
Dual-headed 80-track drive 
with case, power supply $550 
9-lnch drives 
Single Siemens 8-inch drive 
with single case & power
supply . .. .. .. .. .... .. .. $695 

TEAC DISK DRIVES

THE BEST WE'VE SEEN TO 


DATE! 

Teac 40-track disk drive 


$299 Complete! 
Teac 80-track disk drive 

$399 Complete! 
PRINTER SPECIAL! 
Epson MX-80 Printer 

$495 Cash Discounted 

The power behind 

thedrivese 


v452 

A.M. ELECTRONICS, INC. 
3366 Washtenaw Ave. 


C!C Ann Arbor, Michigan 48104 • 

(313) 973-2312 

NEW TRS-80"' MODEL 1111 
NOW WITH DISK DRIVES! 

Model 111 with dual 80-track disk 
drives-704K of reliable disk 
storage on only two drives! 
• 	 Features two double-density 
· ~~~r~~~drives 


• 

• 	 Inc ludes A.M. Electronics 


controller board 

• 	Complete ready to run· - $

Now only 22951 
The Ultimate Small Business 
Computer: Model Ill with four 
dual-headed 80-track disk drives! 
• 	 Features four drives 
• 48K RAM 
• 2.8 Megabytes reliable disk 


storage 

• 	 Includes A.M. Electronics 


controller board 

• 	 Complete, ready-to- run 


Now only $3,7951 


CASES & POWER SUPPLIES 
5112-lnch enclosures 
Single drive unit case and power 
supply ... ... ........ . .. ... $85 

Dual drive unit case and power 
supply .......... .. .. .. .... $120 


(Extender cables $15 each extra) 

8-lnch enclosures 
Single drive unit case and power 
supply ...... . . . .... . .... .. $150 

Send For Your FREE Diak DrlVllGuldel 
Get your concise and fact-filled guide 
from A.M. Electronics.written in 
engaging Question/Answer style. Call 
or write us to order your Guide today! 
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GENERAL 


Some buzzwords defined. 


Coming to Terms 


Joe D. Fugate 
8979 Mandan Ct. 
Boise, ID 83709 

The word computer is becoming a com· 
mon buzzword. However, along with the 

microcomputer has come many not-so· 
common concepts that are both unfamiliar 
and confusing to the layman. 

Let's lay some ground work: The TRS-80 
(and all microcomputers) is based on a par· 
ticular chip (integrated ci rcui t) or micropro· 
cessor. The TRS·80 microprocessor chip is 
called the Z-80. To program the Z-80 directly, 
one must use numeric codes known as ma· 
chine-code. This is not very convenient for 
humans who are not accustomed to talking 
to each other in strings of numeric codes. 

To ease our communicat ion problem, as
semblers, compilers and Interpreters were 
developed. The basic job of these three is 
the same: to decode your programs into 
something the machine can understand 
and operate on . How they each accomplish 
this is where the di fference between them 
lies. 

Your Level II or Level I ROM is a BASIC in
terpreter. That is, the ROM is coded to inter
pret the computer language known as BA
SIC. Another ROM might be designed to in
terpret FORTRAN, another Pascal. 

Interpreter vs Complier 

Let's talk about the difference between 
your BASIC ROM and a BASIC compiler. 
The following are concise descriptions of 
the funct ions of an interpreter and a compil
er: 

Interpreter 

1. Examines BASIC program statements. 
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2. Determines the action requested. 
3. Calls machine code subroutine(s) that 

do the action. 

Complier 

1. Examines BASIC program statements. 
2. Generates equivalent machine codes. 
3. Saves generated machine code. 

A compiler generates a genuine machine 
code replacement for a BASIC program, 
while an Interpreter only fakes it. 

The outstanding feature of an interpreter 
is its ability to make the computer seem 
ready to do your every bidding-to be inter· 
active. It immediately does what is request· 
ed. This nicety is not free, though; it costs in 
speed. For example, when you code a FOR· 
NEXT loop, an Interpreter must re-interpret 
each instruction every single time it goes 
through the loop! To enhance the interac
tive feature, the interpreter is constantly 
scanning the keyboard (taking valuable 
t ime) so the computer will always remain 
ready to do your bidding . 

With a compiler, getting from the pro· 
gram coding stage to the program running 
stage is less convenient, but what the com
piler lacks In convenience, it makes up for in 
program execution speed. Compare the 
programming steps requ ired with an in ter· 
prater versus that of a compi ler: 

Interpreter Programming Steps 

1. Code program statement(s). 
2. Run program. 

(The program doesn't work the first t ime? 

Locate the offending statement and re· 

peat the above steps until It does work). 


Complier Programming Steps 

1. Code program statement(s) (source). 

2. Run 	statements through compiler to 
produce machine code output (object). 

3. 	Machine code program Is saved on 
tape or disk. 

4. Save source program statements from 
step 1. 

5. 	 Reload machine code program from 
tape or disk (step 3). 

6. Run machine code program. 
(The program doesn't work right? Uh·oh. 
You're going to have to reload the compil· 
er program, reload your saved source 
code from step 4, and repeat al l the steps 
to replace the offending statements. You 
must repeat this until the program 
works). 

Using a compiler seems like a lot of has· 
sle, doesn't it? Ah, but the final result 
makes It all worth it ! The machine code out
put from a compiler can be run directly, 
withou t the need for an interpreter standing 
between your BASIC program and the ma· 
chine. As a result, compiled programs wi ll 
typical ly run 10 to 20 t imes faster than the 
same source program running through an 
interpreter. Sure beats that 2X c lock mod! 

Assemblers 

An assembler is similar to a compiler in 
function. The difference is that an assem
bler is used to make coding direct machine 
code a little easier for us humans. For ex· 
ample, to the TRS-80, 128 (hexadecimal 80) 
means "take the contents of the B register 
and add it to the A register." You have to 
have a really good memory to remember all 
256 possible machine code instructions by 
their number codes! An assembler simply 
allows you to code " ADD A,B" and it wi ll re
place that mnemonic phrase with 128 when 
you run the assembler against your mne
monic machine code. See Figs. 1 and 2. 



- - ---

DIAGRAM OF INTERPRETER FUNCTION 

BAS IC 
INTERPRET CR COMPUTERPROGRAM 

Fig. 1. The interpreter stands between your 
program and the computer. Your program 
simply tells the interpreter which machine 
code subroutine(s) to run to get the result 
you want. 

MACHINE · CODE 
PROGRAM 

SOURCE OBJECT 
CREATING A DIRECTLY "RUNAllC MACHIN E CODE EQU IVALENT 

MA CHINE · COOE 
PR0GR4M 

Fig. 2. In the compiler method, there is ulti· 
mately nothing standing between the com
puter and your program. As a result, execu
tion is much faster. However, a compiler in· 
valves many more steps to get from the 
source program to the directly executable 
object machine code. 

Subroutines and Macros 

There are methods available to you as a 

might code ADDEMUP to sum three Input 
numbers and display a total: 

Y=O 
ADDEMUP 
ADDEMUP 
AD DEM UP 
DISPLAYY 
STOP 

When the compiler Is run against your 
program, it will see ADDEMUP and replace 
ADDEMUP with the actual code It repre
sents: 

After complier macro expansion: 

y = 0 
ADDEMUP •MACRO REPLACED· 
INPUTX 
Y=X+Y 
ADDEMUP •MACRO REPLACED· 
INPUTX 
Y=X+Y 
ADDEMUP •MACRO REPLACED· 
INPUT X 
Y=X+Y 

DISPLAYY 
STOP 

After macro expansion, the compiler will 
convert the expanded code into machine 
code. 

With the complied program loaded into 
the computer and run, the computer will 
never know we coded all t hose commands 

with the help of a macro. 
Why not always code a subrquUne for re

petit ive code Instead of a macrl>? After all, 
subroutines take less memory! A&ain, the 
reason goes back to the memory/run-time 
trade off. Even though a subroutine saves 
memory, It's slower. All those macro expan
sions for each use of the macro take mem
ory, but save time! 

Did you know when you compile a ASIC 
program, each BASIC statement coukl gen
erate several equivalent machine c~e In· 
structlons? What does this mean? Ycfur BA· 
SIC program statement Is actually a macro! 
Ah-ha! 

Link Editors and Loaders 

A loader Is a special loading program 
that will load your machine-code and move 
it around In memory. A link-editor is a fancy 
loader that will tie two or more programs 
with references to each other together into 
one big program. 

The link-editor allows you to code your 
program In modules if you like (modular pro· 
grammlng). You can code each module sep
arately and then link-edit them together. 

You should now understand these com· 
puter terms a bit better. At least, better than 
the fellow who typed this graffiti on a com
puter In a Radio Shack store· Byte My 

· ·Baud.• 
programmer that will spare you the tedium r--------------- ----------------
of repetitive coding. The most commonly 
used is the subroutine. Compilers and as
semblers also often Incorporate an addi· 
tional method-the macro. 

Using subroutines, you code only a sin
gle copy of your repetitive code, and trigger 
itsexecution with a subroutine call (GOSUB 
in BASIC). At the end of your subroutine 
code you must return control back to your 
calling program (RETURN In BASIC). You 
need to code your subroutine only once, yet 
you can use It often. Subroutines reduce 
the over-all size of the program as well as 
provide relief for the programmer's poor 
numb fingers. 

With all its virtues, a subroutine does 
cost time. When the computer is told to exe
cute a subroutine, It takes time for the com· 
puter to figure out where the subroutine is, 
execute the subroutine, and then determine 
where to resume processing again. With 
some compilers or assemblers, there Is an 
alternate approach to the subroutine: the 
macro. 

The macro Is best thought of as a kind of 
in-line subroutine. A macro Inserts the sub
routine code Into your program each time It 
is used. Using a hypothetical programming 
language, let's illustrate how a macro is 
used. 

This code tells the computer this Is a ma· 
cro routine. 

ADDEMUP MACRO: 
INPUTX 
Y=X+Y 
END MACRO 

Before you run the compiler against your 
program, the following shows how you 

..- SH List ot Advertisers on P•fl• 306 

Computer Games! 

How can we tell you about 400 


computer games in one advertisement? 


We've got the world's largest line of 
computer games. Over 400 in al l. 
They're on cassette and disk for eight 
popular personal computers: Atari, 
Apple, Tl 99/ 4, PET. TRS-80, Sorcerer. 
Sol and CP/ M. 

From A to Z. Action Games to Z-Chess 
II , we've got loads of best-sellers inclu· 
ding "Super Invader" for the Apple . a 
complete line of six Adventure games. 
Backgammon. Milestones and Cycle 
Jump. 

Not only that. we publish the best· 
selling books. Basic Computer Games 
and More Basic Computer Games with 
over 500.000 copies in print. 

we·ve also got a nifty board game. 
Computer Rage . sets of three binary dice. 
acrobatic toy robots, T-shirts and lots of 
other goodies. 

You 'll find comprehensive descriptions 
of all of our software. books. games and 
peripherals in our huge 48-page catalog. 
It's unique in the small computerfield. For 
your free copy, write or call us today or 
circle our number on the reader service 
card. 

SC':'( •00Hh' "1 ·SCOP( •ile~eo 

AP'- .. [ .. ... I .. ·"'t l P • 

- ---
_. 
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••• ...,• 
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------- ·
• -·· 
Super Invader features superb( high· 
resolution graphics. nail-biting tension 
and hilarious antics by the moon' crea· 
tures. 

creative 
computlnf1 .-s12 

39 East Hanover Ave . 
Morris Plains. NJ 07950 
Toll-tree 800-631 ·8112 { 

In NJ 201·540-0445 
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The Newest Peripheral

for your Microcomputer 

The Encyclopedia for the TRS·IO* 


What's the laey to aettfng the lllCllt from )'our TBS-80? No. 
It Isn't disk drives or printers or joylticlcs. It's fllfonnation. 
Without a continual supply of information and Ideas, you 
can't re.lbie the full potential of the TRS-80. 

Now, you'd think that the 150pap:5 ofartloles published in 
80 Micraclomputiq each month would satWy 1MJ11 the most 
voradous of TRS-80 usss. But nol You'w asked for evm 
more Information! 

Our response to the clamor for addlttonal information Is 
the Eacydapedia ror ... TftS.811, a te.volurne Nlenmoe 
work that Is at.olutely pmcked with proarams and articls 
carefully ll!lected to help you make the ma;t of your 
microcomputer. You can conlfder the volwnm of the Ency· 
clopedla to be an extension ol the documentation that came 
with your TRS.80. The articlei and pl'CJIP'&llll will be similar 
to thoae found in 80 Mlcrocampullnc. Each book is full of 
material on programming techniqua, busillf9, pmes, 
tutorials. education, utilities, interfacing .. you name it. 

Unlike conventional encydopedW. the Enc:ydopedia for 
tbe TRs-80 will never become stale or out of datl'. That's 
becaU1e the volume& of the F.ncyclapedla are being isued 
one-at-a-time. owr a period ol months. This means that each 
new volume will reflect the latmt dewlopmenb and 
discoveries, maldng this a living encyclopedia for TRS-80 
men. 

Volume I will be out In June. It's more than 270 pages in 
length that's 270 paps of solid Information no adver
tising. Here's a sample of what's included m Volume I: 

The Encyelopeilla ror tbe ns.ao is evadable in two ool
tions. The delWDe COLLECTOR'S EDITION Isa haDdlome 
green and black hanlccMr volume. with the titJe stamped In 
aald and a colorful pl'Otedlw cbt jadcrt pro\ided. n 
durahle wluma are perfect for mlloal and library U9e and 
make a ..........addition to )OUr penaml~. The) are 
., ailable for •1e.• ps wlwne Al'IO avallable II tbe more 
economical ~oftC0\'91' eilltloa. This contains all the lnforma
tfoa in the hardco\.er edition, but at 8 saving\ of O\'t'f 45'Ko, Jt 
Is nJlllllly bound for heavy use and has an attnct1\e green, 
i\"Ory. andaald~. A\ailablefor•I0.95pswlume Both 
editions are inaneMJ-•r.d6" x 9- format wMcltII perfect 
bound to remain Oat wbm ~. 
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SPECIAL INTRODUCTORY OFFER 

Order l~ rn llrf' '4:·t ,lhr- ffnt t~ ~'Ol


um.o.) ol th.· t.fl<~ dup<dl• for th< 

lllS-80 and rece.1\e lht lffit h 'uluuw

Fl\EEI 

PA) 0:-. LY lllM.00 lot the l 1rst ten 

•-olu.- o( it.. deluu hardoo...- COL

L ECTOR ~ ~ D ITIOI': o «au lor 

1199.~'alut• 

PAY 0:0.LY SS3 00 !or tbr h N h·n 
'"OIUfllft of the soflco\~r (~IUOO a 
~lar 1109.50 • al ue 
Pll.l Th,. spectal oil..- indudft llPS 
"1fppln~ and handling charl!CJ (an addt 
tional sui nJIO ol llS 001 
Seat fnflativn b\ bu~mi thf. " hol1· ·~et 
1~ \.\ f' Nnno« iuarantf"'' I~ \Atne 

\lo '(k ''Olume pncts for future ,o1u~ 
\...You connol IOliel p,..,._ th< flr<t •ol 

' ""' of th< <el and judj:!P for •'<>l1nelf II 
th.· Enc\dopedl. I <>< tho TR<;.s() <loo! 
ooc 11...et4 voor ~'or f'"t pe<.:tat1ora, 11.at 
reium the f1nt voluntf' within tm days 
and "' e "' ill refund the tndtt amount ol 
rour purcha.te U at in) tfl'TW' you are 
di«at151'1ed. )fl\J ma>"""°" th.· ..,.main
lflR \olunM .. and n,,.1,, a rt-fu nd for the 
lull •alu<" ol u..i... •olun"" 10. boob 
"' ill i,., auton1olx.'Ai1) d>Jpped to )OU 

" -..Y 6 ......ii:. via UPS Tala: o<h onta~ 
ol thuo(le<"""' I You c:an·1 afford to mU. 
out 110 tht- Of'"lo'OO prn pheral thr F...no
'"'dop<dia lor thr TRS-SO Call your 
ordtot- In toda> TOLL FREE al I .SOO. 
2.'i8-:M7J. or...,.. ,.,. roupon helow 0< tho 
l)(lllta~poud po.Icard mduded Ill th" 
m1g_azanr 

Four Graphics Methodl-lmproNd 
techniqUe& for dealing with the 
TRS-80's low r.alution graph
ks. 

Tl'Y Interface-Build an interface 
hookup a Teletype to a TRS-80 

The Prmdent Decidm-A thrillinc 
simulation that lets you malae cl. 
clsiona u Ifyou were Prelidentof 
the United States 

MNa&re lmtructional Effectiw
-Many proarams teach or tutor; 
this one helps detsmine the ef. 
fectiveness of the lessons. 

The Invoice-A p"'llfUll for small 
bud.- which produom cus
tom invoics. 

Punch Out Your Dlsb-Double 
your disk storage In ~ euy 
steps 

-
1 
THE Encyclopedla for the TRS·80* 

YES, please reserve !or me a complele set o f the llrsl ten YOlumes ol the Enc:yclopedl• 10< the TRS-80. 
I want to go first class so send me the deluxe hardbound COLLECTOR'S EDITION- a S199 50 value for 

$1114.00 polltptild A total &aYlnQS of $34.95 over the single YOlume price! (Order IEN8100) 

Send me the "'blue collar'' aoftcover ed10on-the same lnform•tlon at a substantially lower price, a $109.50 

value for S83.00 polltpaldl A total ..• Inga of S25 95 ove< the single volume price! (Order IEN8080) 


YES, I want to stan my Encyclopedia coli.cil<>n due out 1n June. 

_ Volume 1 ol the delu><a hardcove< COLLECTOR'S EDITON @$19 95 (Order t EN8101)" ' 
_ V~ume 1 ol lhe Softcover edition O S1095 (0rder #EN8061)" 

· "(Please enclose $1.50 pe< volume IOI shipping and handling All volumes will be shipped UPS 11 the complete 
street address 1s provided. otherwise 1h1pme<1t Is by ~ th class book rate.) Allow 4-6 weeks IOI delivery. 

__Payment enclosed Please charge to my _ _ VISA __Mastercard ___AmEx 
Card#______________MC Interbank# __ Expires,____ 
Name_____________________ 

Addrl!ISs______________ _______ _____ _ _ 

City _____________State __ _,Zip___..,.-___ 
l

Signature ------------------------7--( __ 
I 

llO Mlcrocomputlng, Pine St., Petafborough, NH 03ot58 

I ' TRS-3l Is a trademarl< ol Tandy Corp ___ ,Il!l:::::===========:::IL------------------- 8007 
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GENERAl 

A mainframe tool for the 

businesslike. It's waiting in the wings. 


COBOL: 
Ready and 
Waiting 

established an English-based language un
derstandable to businessmen and capable 
of being easily changed. The language that 
COOASYL defined and developed was 
COBOL (COmmon Business Oriented Lan· 
guage). 

Robert L. Bradley 
10720 Danbury 
Baton Rouge, LA 70809 

Several languages are vying for primacy 
among microcomputer users. What we 

call BASIC is really a generic term for each 
manufacturer's version of an equation· 
oriented language. The diversity of BASIC 
precludes its consideration as a single enti· 
ty. We need fewer, not more, languages. 

The need for a minimum number of lan
guages Is apparent. If we are to commu
nicate Ideas effect ively, we must have an 
understanding of the rules. The more lan
guages there are, the greater the number of 
rules. Program portability becomes more 
difficult with the increasing number of lan
guages. The more conversions required, the 
higher the probability of errors and misin
terpretatlbns. 

Ideally, an industry committee should be 
formed to standardize a language, as did 
the Conference on Data Systems Language 
(COOASYL) more than 20 years ago, which 
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COBOL is now the most commonly used 
language for business applications on 
mainframes. What has this to do with mi
crocomputers? As memory gets cheaper 
and the trend toward larger memories con
tinues, COBOL is waiting In the wings for 
serious business programmers. Several In· 
dependent software firms have released 
COBOL compilers, and Tandy Corporation 
recently announced one for the TRS-SO 
Model II. 

The Radio Shack version has the greatest 
potential for widespread acceptance be
cause of Tandy's marketing power. The 
complier Is software-based; there are no 
hardware modifications needed to run it on 

IDENTIFICATION DIVISION . 
PROGRAM-ID . FINRATIO . 
AUTHOR. R L BRADLEY. 
INSTALLATION. HOME . 
DATE-WRITTEN. JULY 80.

•• CAL CULATE BUSINESS FINANCIAL RATIOS
• 

Program Listing 1. Identification Division. 

the Model II. Although some of the com
mands found in standardized COBOL are 
not present in the Radio Shack compiler, 
the TR&aO version represents a giant stride 
In providing mainframe computing tools to 
micros. The documentation Is well written 
and, except for the lack of an Index, pro
vides an excellent guide to the rules of the 
language. 

COBOL Structure 

I wish to Impart the flavor of the language 
and make a few comparisons with what we 
call BASIC. The application which I shall 
use to Illustrate COBOL Is simple, but by re
fining the programming technique I hope to 
demonstrate the power of the language. 
The purpose of the program Is to calculate a 
few commonly used business financial ra
tios: 

(1) Profit margin = net Income/net sales 
(2) Current ratio = current assets/current 



STAND (JP, CP/M (]SERS 


For the past few months you have patiently endured the 
indignity of watching your friends show off their flashy 
visible number cruncher on their game-playing computer 
and longed for s~mething as slick. 

You seriously considered buying their computer, but you 
just couldn't give up the benefits of the CP/ M operating 
system. 

Well, say hello to TARGETrM. the best business planning 
system available on micros today (and some big 
computers besides). 

Talk about a blank ledger sheet or columnar tabulator! 
TARGET™ is much more than that. Sure, just like their 
product, you can fill in the rows and columns as you see fit 
and the numbers will whiz by you on the screen. But, we 
let you create your report in English, not in some combina
tion of reverse Polish notation and algebraic matrix 
languages. 

Our TARGET on Your System.. . 
LINE 1 SALES = 100 200 300 400 
LINE 2 EXP = GROW 50 BY 15% 
LINE 3 NET = SALES - EXP 

Their Product on Their System ... 
SALES 100 200 300 400 
EXP 50 + B2*1.15 + C2*1 + 02*1.15 
NET + B1-B2 + C1-C2 + 01-02 + E1-E2 

At least, that is what their product might look like if you 
could see all of your data and calculation rules at the same 
time, which you can't. If you think that it is an easy 
approach for debugging, guess again. 

TARGET™ displays a full screen of results or data and 
calculation rules at your command. And, it runs on your 
system. How much more could you ask? · 
Lots! And TARGET™ delivers. We give you the ability to: 
• 	 Obtain hard copy printouts of both the results and your 

set of data and calculation rules used to create those 
results. 

CP/ M is a regis- tr-..,.rlt of Digital R...,rch. 

SoftCerd is a trademorlt of Microsoft. 

TRS-80 is a tr_,,,.rlt of Tandy Corporation. 


• Write the results of data and calculation rules to the disk 
as formatted files for word processing. 

• 	 Use full conditionals (IF ... THEN ... ELSE) in your set 
of rules and stack conditionals within conditionals. 

• 	 Build powerful models with commands such as GROW, 
MIN, MAX, AVE, CUM, GREATER, LESSER, SUM. 

• 	 Edit lines with ease. 
• 	 Enter rules and data in any order you wish . 

TARGET™ will automatically sort rows in ascending 
order and process vour model correctly even if LINE 
33 SALARIES needs to be calculated before LINE 3 
EXPENSES. 

There is so much more about the TARGEl'M Planner that 
will impress you. Our manual explains not just what a 
command or function is, but how to use the functions in 
everyday business situations. Our manual and our news
letter give you illustrative examples of business planning 
problems and how TARGEl'M can help you solve those 
problems. For example, we will show you how to quickly 
determine the payback period for a proposed project. 

TARGEl'" is a compiled system running under CP/ M. 
There is no need to buy BASIC or FORTRAN or any other 
system software. And the price is only $195 for the 
TARGET™ Planner, our basic system. 

the best operating. system on 
Stand up and be proud, CP/ M users. The best business 
planning system runs on 
your _computer. 

Advanced Management Strategies, Inc. 
1935 Cliff Valley Way, N.E., Suite 200 
Atlanta, Georgia 30329 
404/634-9535 ...260 

P.S. 	When all of your friends start 
drooling over your product, 
tell them to cheer up. With 
Microsoft's great SoftCard 
and 16-K memory board, 
your friend's Apple can 
move up to your oper
ating system and run 
TARGET™. 
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"The Radio Shack version 

(of COBOL) has the greatest potential 

for widespread acceptance, 

because of Tandy's marketing power." 


liabilities 
(3) Quick ratio = quick assets/current 

llabllltles 
All COBOL programs are divided Into four 

major parts. They are, In order of appear
ance, the Identification, environment, data, 
and procedure divisions. Divisions can be 
partitioned into sections, sections into 
paragraphs, paragraphs into sentences. 

The identification division for the sample 
program is shown in Listing 1. This Is the 
type of information one would expect to 
find In the remarks of a .BASIC program. The 
difference is that here it has been standard
ized. A COBOL comment statement, indi

cated by the • , states the purpose of the 
program. 

The environment division, shown in Pro
gram Listing 2, describes the hardware en
vironment. If we were using files in this pro
gram, the relationship between their pro
gram representations and their physical 
counterparts would be established here. 

Program Listing 3 depicts the data divi
sion. Here we define the variables which are 
used In the program, as indicated by the 
code 77. Variable names can be quite de· 
scriptive without sacrificing their unique
ness; in fact, names can be up to 30 charac
ters In length. 

ENVIRONMENT DIVISI ON . 
CONFIGURATION SECTION. 

SOURCE- COMPUTER. MODELII - 64K . 
OBJECT-COMPUTER. MO DELII-64K. 

Program Listing 2. Environment Division. 

) 
DA TA DI VISION . 

WORKING-STORAGE SECTION . 
77 NET-IN COME PIC S9(7) COMP- 3 VAL UE O. 
77 t.JET - SALES PIC S9(7) COMP-3 . 
77 NET - INCOME- DISP PI C $Z , ZZZ , ZZZ-. 
77 NET - SALES- DISP PIC $Z,ZZZ,ZZZ . 
77 PROFIT-MARGIN PIC s99v999 COMP- 3. 
77 PROFIT-MARGIN- DISP PI C - z9 . 9 . 

Program Listing 3. Data Division. 

PROCEDURE DI VISION . 
PRINT -H EADING. 

DI SPLAY "FINANCIAL RATIOS CALCULATION ", LI NE 1, POSITION 27, 
ERASE . DISPLAY "ENTER :", LI NE 3 , POSI TION 27. 
DISPL AY "1. NET INCOME ", LINE 5 , POSITION 27 . 
DISPLAY "2 . NET SALES", LI NE 7, POSITION 27. 

ENTER-DATA . 
ACCEPT NET - INCOME, LI NE 5 , POSI TION 50 , PROMPT " " CONVERT . 
MOVE NET - INCOME TO NET-INCOME-DISP. 
DISPLAY NET - INCOME -DI SP , LINE 5, POSITION 50 . 
ACCEPT NET- SALES, LINE 7 , POSITION. 50 , PROMPT ". ", CONVERT . 
~OVE NET - SAL ES TO NET-SALE S- DI SP . 
DISPL AY NET- SALES- DISP , LINE 7 , POSITION 50 . 

CA LCULATE- RA TIO . 
DI VIDE NET -INCOME BY NET- SALES GI VING PROFIT-MARGIN ROUNDED. 
MULTIPLY PROFIT- MARGI N BY 100 GIV ING PROGI T- MARGIN . 
MOVE PROFIT - MARGIN TO PROFI T-MARGIN-DI SP. 

PRINT-RA TIO. 

DI SPLAY "PRO FI T MARGI N =" , LINE 10 , POSI TI ON 27. 

DISPLA Y PROFIT-MARGIN-DISP , LINE 10, POSITION 43 . 

DISPLAY "%", LI NE 10 , POSITION 49 . 


EN D PROGRAM . 

Program Listing 4. Procedure Division. 
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The use of the PIC (or PICTURE) clause 
permits the definition of both the type and 
format of the variable. There are essentially 
two types of PICTURE clauses, those for In
ternal use (unedited) and those for Input/ 
output (edited). An example of the unedited 
numeric type, as seen In the definition of 
the net-Income variable, is signed (Indicat
ed by the S) and has seven digits (the nine 
Indicates any digit and the seven in paren
theses Indicates the number of digits per- -, 
mlsslble). 

A decimal position would be indicated by 
a V, as illustrated in the definition of profit
margin. The variable net-income-disp ..uses 
an edited numeric clause. The$ symbol will 
be printed in the first print position. The Zin
dicates that if the resulting digit is a non
significant zero, nothing will be printed (in
cluding any intervening commas). Thus, a 
number such as 15872 would be printed as$ 
15,872. If the number were negative, $ 
15,872- would result. The clause COMP-3 
accompanies the unedited items; this indi
cates packed decimal representation. Vari
ables may be initialized by use of the VAL
UE clause. 

Several advantages of the data division 
are evident. First, the format establishes a 
variable list, an optional exercise in BASIC. 
If the variable names chosen are descrip· 
tive ones, this list is excellent documenta
tion. Secondly, the format of any variable 
can be easily changed simply by modifying 
the PICTURE clause. The power of the edit
ing features permits virtually any format of 
input/output. One disadvantage of COBOL 
is that the representation of a variable for 
program internal use must be distinct from 
that for input/output purposes when the val
ue is numeric. Thus, two variables are 
sometimes required to denote the same 
value. 

The procedure division, shown in Pro
gram Listing 4, ls the part that makes things 
happen. Statements are grouped into para
graphs, for which the programmer must se
lect names. A glance at the listing therefore 
enables one to obtain a quick summary of 
the actions that are taken. In this first exam
ple we are going to calculate only the profit· 
margin. Additional statements could be 
used to calculate the other two ratios. 

Each statement in the procedure division 
begins with a command called a verb. In the 
PRINT-HEADING paragraph the DISPLAY 
verb outputs messages to the CRT at the 
screen positions indicated. The ENTER- . 
DAT A paragraph receives the data into the 
program by the use of the ACCEPT verb. 



The CONVERT clause in the ACCEPT state
ment changes the input to the format speci
fied by COMP-3 in the data division. In order 
to display the edited input on the CRT, the 
data must be MOVEd to a variable defined 
for that format. The purpose of the state
ments in the CALCULATE-RATIO and 
PRINT-RATIO paragraphs can be easily 
interpreted. 

A Better Way 
Although th is technique will accomplish 

the desired task, if addit ional ratios are cal
culated, the amount of coding increases al
most proportionally. We must find a more 
compact way to calculate several ratios. In 
Program Listing 5 we have selected the vari
able names to reflect their more generalized 
use. Each variable will assume several val
ues during the course of the program. This 
change enables us to uti lize the PERFORM 
verb, a command analogous to GOSUB in 
BASIC. 

PERFORM transfers control to the para
graph specified. After the statements in 
that paragraph are executed, program flow 
is resumed at the statement following PER
FORM. In this program version we have two 
subroutines, or paragraphs, to be PER
FORMed, one for entering data and the 
other for calculating a ratio. With the power 
of the PERFORM verb we have noticeably 
increased the throughput of the program. 
We are now ready to expand the program to 
calculate all three ratios. The data and pro
cedure divisions for this effort are shown in 
Program Listing 6. The sample run appears 
in Program Listing 7. 

This was only a very brief glimpse at what 
COBOL can do. There are dozens of addi
tional features and commands too numer
ous even to mention. 

Your first reaction may be that it is much 
too wordy and time consuming, compared 
to BASIC. Yet this is one of COBOL's great 
strengths. Because It is virtually self-docu
menting, the time required to understand 
someone else's program is minimal. 

A second advantage is that COBOL is 
easier to learn than other languages. One 
can memorize the rules of BASIC quickly, 
but effective techniques can take months 
to master. Because of its more rigid format 
and its English language syntax, the learn
ing time for COBOL is shorter. 

Your final argument against COBOL may 
be that you simply don't need it. The lan
guage was designed for business applica
tions, and unless you are writing business 
programs which may be modified by some

,... See List of Advertisers on page 306 

"Because (COBOL) is virtually 
self-documenting, the time 

required to understand 
someone else's program is minimal." 

one else, you really don't need COBOL. dardized business language that provides 
However, the day may be approaching easily understood programs which can be 
when microcomputer users need a stan- quickly modified. Many people, including 

DATA DIVISION. 
WORKING-STORAGE SECTION. 

H ENTRY PI C S9(7) COMP- ) . 
77 ENTRY - DISP PI C $Z,ZZZ,ZZZ-. 

77 LINE - I-JO PIC 99 COMP- 3 . 

77 VAR1 PIC S9(7) COMP - 3. 

77 VAR2 PIC S9(7) COMP - 3 . 

77 RESULT PIC S99V999 COMP- 3 . 

77 RESULT - DISP PIC - Z9. 9. 

PROCEDURE DIVISION . 
PRINT - HEADING. 

DISPLAY "FINANCIAL RATIOS CALCULATION ", LINE 1, POSITION 27 , 
ERASE. DISPLAY "ENTER: " , LINE 3 , POSITION 27 . 
DISPLAY " 1. NET INCOME" , LINE 5 , POSITION 27 . 
DISPLAY " 2. NET SALES", LINE 7, POSITI ON 27 . 

E'l TER - AND-CALCULATE. 
~OVE 5 TO LINE - NO . PERFORM ENTER- DATA. ~OVE ENTRY TO VARl. 
~OVE 7 TO LINE -NO. PERFORM ENTER- DATA . ~OVE ENTRY TO VAR2 . 
PE RFORM CALCULATE- RATIO . 

PRINT - RA TI O. 

DI SPLAY "PROFIT- MARGIN =" , LINE 10 , POSITI ON 27. 

DI SPLA Y RESULT - DISP , LINE 10, POSITION 43 . 

DISPL AY "%", LINE 10 , POSITION 49 . 

STOP RU'l . 


ENTER - DA TA. 

ACCEPT ENTRY , LINE LI NE -NO, POSITION 50 , PROMPT 

CONVE RT. 

MOVE ENTRY TO EN TR Y-DISP. 

DISPLAY ENTRY - DISP , LINE LINE - NO , POSITION 50. 


CALCULATE - RATIO. 

DIVIDE VAR1 BY VAR2 GIVING RESLlLT . 

MULTIPLY RESULT BY 100 GIVI NG RESULT. 

MOVE RESUL T TO RESULT - DISP . 


Et-JD PROGRAM. 

Program Listing 5. 

Program Listing 6. 

DATA DI VISION. 
WORKING- STORAGE SECTI ON . 


77 ENTR Y PIC S9 ( 7) COMP - 3 . 

77 EN TAY -DISP PIC $Z ,ZZZ,ZZZ - . 

77 LINE- NO PIC 99 COMP- 3 . 

77 VAR 1 PIC S9(7) COMP- 3 . 

77 VAR2 PI C S9(7) COMP - 3. 

77 RESULT PIC S99V999 COMP-3 . 

77 RESULT - DI SP PI C - Z9 . 9 . 

77 PERCENT PIC 9 COMP - 3 . 


PROCEDURE DIVISION. 
PRINT-HEADING. 

DISPLAY "FINANCIAL RATIOS CALCULATION " , LINE 1, POSITION 27 , 
ERASE. DISPLAY "ENTER : " , LINE 3, POSITION 27 . 
DISPLAY "1. NET It-JCOME ", LINE 5, POSITION 27. 
DISPLAY "2 . NET SALES ", LINE 7 , POSITION 27. 
DISPLAY "3 . CURRENT ASSETS", LINE 9, POSITION 27. 
DISPLAY "4 . CURRENT LIABILITIES", LINE 11, POSITION 27. 
DI SPLAY "5 . QUICK ASSETS", LI NE 13, POSITION 27. 

PROFIT - MARGIN . 
MOVE 5 TO LI NE - NO. PERFORM ENTER - DATA. MO VE ENTR Y TO VAR1. 
MOVE 7 TO LINE- NO. PERFORM ENTER-DATA . MOVE ENTRY TO VAR~. 
MOVE 1 TO PERCENT . PERFORM CALCULATE- RATIO. MOVE 0 TO PERCENT. 

Pr0f1r•:;i continues 
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"The day may be approaching 
when microcomputer users need 
a standardized business language 
that provides easily understood programs." 

those at Tandy, are preparing for that day. 
DISPLAY "PROFIT MARGI N =", LINE 16 , POSITION 27 . When the time arrives, COBOL will be 
DISPLAY RESULT -DISP, LINE 16 , POSITION 43 . wait ing.• 
DI SPLAY "I " , LINE 16 , POSITION 50 . 

CU RRENT - RA TIO. 

MOVE 9 TO LINE -NO. PERFORM ENTER -DA TA. MOVE ENTRY TO VAR1. 

MOVE 11 TO LINE - NO . PERFORM ENTER- DATA . MOVE ENTRY TO VAR2 . 

PERFORM CAL CUL ATE - RATIO . 


FINAN CI AL RATIOS CALCULATION DI SPLAY " CUR RENT RATI O =" , LI NE 20 , POSITION 27. 
DISPLA Y RESULT- DI SP , LI NE 18 , POSITION 43 . ENTER: 

QU I CK- RATIO. 
1. NET INCOME $ 900MOVE 13 TO LINE - NO. PERFOR~ ENTER- DATA. MO VE ENTRY TO VAR1 . 


PERFORM CALCU LATE - RAT I O. 
 2 . NET SALES $ 6 , 500 
DISPL AY "QU I CK RATIO =" , LINE 20 , POSITION 27 . 

3 . CU RRENT ASSETS $ 15 , 400DISP LA Y RESULT-DISP, LI NE 20, POSI TION 43 . 
STOP RU N. 4 . CU RRENT L I ABI LITIES $ 20 , 800 

ENT ER- DATA. 
5 . QUICK ASSETS $ 7 . 600 ACCEPT ENTRY, LINE LI NE- NO, POSITION 52 , PRO~PT" ", 


CONVERT . 

~OVE ENTRY TO ENTRY - DISP. 


PROfIT MARGIN : 13. 841' DI SPLAY ENTRY - DISP , LINE LI NE- NO, POSI TION 52 . 

CALCULATE- RATI O. 
 CURRENT RATIO: 0. 74 

DIVIDE VAR1 BY VAR 2 GIVI NG RESULT . 
I F PERCENT: l, MU LTI PLY RESUL T BY 100 GI VING RESULT. QUICK RATI O = 0 . 36 


MOVE RESULT TO RESULT- DI SP . 

END PROGRAM. 
 Program Listing 7. 

120 • 80 Mlcrocomoutina. Julv 1981 

THE BIGGEST NAME IN LnTLE COMPUTERs@ 

TRS-SO"' Model II-Your Best Buy 
In a Business Microcomputer 

UP 

TO 


15°/o 

OFF! 


on 
TR8-80"computers, 

software and peripherals 
Similar va lues a n a ll merchandise 

CALL COLLECT: 

91 5-283-2920 
Van Horn Office Supply ..-137 

701 W . Broadway -- P 0 Box 1 O~O 
Van Horn, Texas 79855 

DEALER GOSS .i--.-1....)Form F48 Provided 

Standard Warranty in Effect 


THE NATIONWIDE SUPERMARKET OF SOUND• 



ALPHA BYTE DOES IT AGAIN... 


~Sa~-e&' 

' SON<-so 

~~aX-e{jJ 

...... 

~~~~ 

PSO 

(:) 

Call us for our never undersold price. 

[i]ALPHA 
BYTE .-69 

STORE' 
(213) 883-8594 


5115 Douglas Fir Road • Suite B • Calabasas, CA 91302 




GENERAL 

An introduction to an 

interpreter listing for the exciting new education language. 


Pilot The 
Language of Computer 
Aided Instruction 

Randy Hawkins 
6214 Hidden Cove 
Corpus Christi, TX 78412 

OnJ of the most exciting applications 
for the home computer Is computer 

aided Instruction (CAI). Not only Is the com
puter Infinitely patient with the user, but the 
novelty of using a computer In learning, es
pecially for children, keeps the user in
trigued and Involved during the entire les
son. A well written CAI program can both 
teach and entertain the student In virtually 
any subject area. 

However, to communicate ideas and con· 
cepts to the student, the programmer must 
first organize his ideas and, In turn, com· 
munlcate them to the computer. This in· 
volves an organized set of commands 
which make up a computer language. The 
TRS-80 uses BASIC which Is both powerful 
and flexible, but takes time and effort to be· 
come proficient in. Often It takes months 
for the novice to become truly skilled In BA· 
SIC programming. This presents a problem; 
an expert In, foreign language, for example, 
would be best suited for preparing a CAI 

Program Listing 1. BASIC Program to Create the Pilot Interpreter. 

19 CLEAR1999: CLS:PRINT"THIS PROGRAM WILL PREPARE A SYSTEM TAPE T 
HAT CONTAINS THE":PRINT" PILOT INTERPRETER FOR THE TRS- 89. THE I 
NFORMATION I S NOW BEING" : PRINT"PREPARED •• • • 
29 LN=99:FORI=lT026:CS=9:LN=LN+l9 
39 FORJ=lT08:READX:A$=A$+CHR$(X) : CS=CS+X:NEXTJ : READXX : IFCS<>XXTH 
ENPRINT"CHECKSUM ERROR IN LINE";LN;"-- CHECK YOUR ENTRIES ." :STOP 

49 NEXTI:FORI=lT025:CS=9 : LN=LN+l9 
59 FORJ=lT08 : READX : B$=B$+CHR$(X) :CS=CS+X:NEXTJ:READXX: IFCS <> XXTH 
ENPRINT"CHECKSUM ERROR IN LINE";LN;"-- CHECK YOUR ENTRIES.":STOP 

69 NEXTI:A$=A$+" ":ML$=CHR$(229)+CHR$(295)+CHR$(127)+CHR$(19)+CHR 
$(295)+CHR$J l32)+CHR$(2)+CHR$(6)+CHR$(3)+CHR$(126)+CHR$(295)+CHR
$(199) +CHR$(2)+CHR$(35)+CHR$(254)+CHR$(9)+CHR$(32)+CHR$(245)+CHR 
$(16) +CHR$(245)+CHR$(295)+CHR$(248 )+CHR$ (l)+CHR$( 225) +CHR$(291) 
79 POKE16526,PEEK(VARPTR(ML$)+l):POKE16527,PEEK (VARPTR(ML$) +2) : X 
X=PEEK(VARPTR(A$)+1)+256*PEEK(VARPTR(A$)+2) : XX =XX+6553 5*(XX>3276 
7)-1 
75 PRINT :PRINT"WHAT SI ZE COMPUTER ARE YOU" : INPUT"MAKING THIS TAP 
E FOR ( 4K,1 6K , 32K)" ;MS$: I FMS$="16K"THEN99 
89 IFMS$="4K"THENPOKEXX+l2 , 59 :POKEXX+l3, 48: POKEXX+l4,49:POKEXX+l 
5 , 55:POKEXX+l6,55:POKEXX+l8 , 42:POKEXX+24, 78:POKEXX+25,69 : POKEXX+ 
29,78:POKEXX+32,78:POKEXX+44, 78 :POKEXX+l6 2 ,79: POKEXX+267 , 79 : POKE 
XX+295 , 79 :POKEXX+l 58 , 26 : POKEXX+291, 159:POKEXX+499, 83:GOT099 
85 IFMS$=" 32K "THENPOKEXX+l 2,52 : POKEXX+l3,56:POKEXX+l 4, 56 : POKEXX+ 
15,52:POKEXX+l6, 57: POKEXX+l8,58 : POKEXX+24 ,199 : POKEXX+25 ,172 :POKE 
XX+29 ,199 : POKEXX+32 ,199: POKEXX+44,l99 :POKEXX+l62,19l : POKEXX+267 , 
19l:POKEXX+295,19l:POKEXX+l58,196:POKEXX+291,118:POK EXX+499,19 5 
86 IFMS$< >"32K"THEN75 
99 XX=XX+l:PRINT: PRINT"PREPARE YOUR CASSETTE BY PLACING IT IN TH 
E RECORD MODE .": I NPUT"PRESS ENTER WHEN YOU ARE READY TO BEGIN";Z 
Z$:XX=USR(XX) 

Program continues 
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program In this area, but is not likely to de
vote the time and energy necessary to learn 
BASIC programming. 

Enter the Pi lot language. Pilot (Pro
grammed Inquiry Learning Or Teaching) is 
written expressly fo r computer aided in
struction applications. The structure and 
commands of Pilot are extremely versatile 
and, above all, easily learned in a single ses
sion. 

Pilot was developed by Dr. John Stark
weather in the mid-70's. From Its origins, as 
a method of teaching pharmacology to 
medical students, it has expanded to many 
different dialects and systems. The version 
presented In this article Implements most 
of the standard features of Pilot and also 
utilizes some of the best features of BASIC 
as well as Level II text editing capabilit ies. 
Unlike several other TRS-80 Pilot interpret
ers, this Pi lot interpreter makes it very sim
ple to construct, load, save and execute CAI 
programs. 

The Pilot interpreter is a machine lan
guage program which resides in the highest 
300 bytes of memory. However, absolutely 
no knowledge of machine language is nec
essary to use Pilot. A BASIC program is pre

100 DATA85 ,80, 73 , 76, 7 9,84, 32 , 60, 569 
110 DATA6 , 232 ,65 , 51 , 5 0 , 52 , 54, 53 , 56 3 
1 20 DATA0,4 5 , 60,2 , 2 2 , 6 4 , 1 52,126,471 
1 30 DATA108 ,60,1 28,1 52,126 , 33,255 , 126,988 
140 DATA34,14 3 , 65 ,33 ,227 , 3,34, 22 , 561 
1 50 DATA64, 33 , 1 82 ,126,205, 167 ,40, 6 2 ,879 
16 0 DATA1 3 , 2 05 ,4 2 , 3 ,17 5 , 33 ,231,65 , 76 7 
17 0 DATA19 5 ,l 92 , 0 , 28, 3 l , 84,82,83 ,695 
1 80 DATA4 5 , 56,48, 32,80, 73 ,76,79 , 489 
19 0 DATA84, 32,73 ,7 8 , 8 4 ,69,82 , 80 ,582 
200 DATA82 , 69, 84,69,82,32 , 38,34,490 
210 DATA0, 205 , 20l,l, 24, l2l , 2 05 , 201, 958 
22 0 DATAl, 62 , 23 , 2 05 , 42 , 3 ,24 , l ll ,471 
23 0 DATA35 ,1 26, 25 4, 34,3 2 , 91 , 229,l9 7 ,99 8 
240 DATA35 ,1 26, 25 4,0,40,3,20 5 ,l6 7 ,8 30 
250 DATA40, 205 , 17 9 , 27 , 254 , l,40 , l8, 764 
260 DATA19 3 , 225 , 2 4, 74 , 42 ,l64,64,l4,800 
27 0 DATA89 , 21 3 ,209, 58,64 , 56,254 ,4 ,947 
280 DATA32,l , 11 8 ,1 26, 25 4,0,35 , 32,59 8 
290 DATA5 ,126 , 254,0,40 , l70 , 60,l 28, 7 83 
300 DATA24,1 27 , 244, 35 ,94 ,35 , 86, 213,858 
31 0 DATA35 , 126, 254 ,89 ,40, 3 4,254, 78, 910 
320 DATA40, 3 0 , 254 , 84,40, 38,254, 65 , 805 
33 0 DATA40 , 17 9, 254, 77 ,40,9l, 25 4, 7 4, 1009 
340 DATA40 , 9 8 , 25 4,69,40,82 , 254, 87 , 924 
350 DATA40,1 53 , 254,6 7 , 40 , 144,24,56, 77 8 
36 0 DATA185 ,40, 21 3 ,35 ,126 , 254,0, 32 ,885 
37 0 DATA2 50, 35, 24,l7 9,3 5 , l 26,25 4, 34,937 
3 80 DATA32 , 38, 229 , 197 ,3 5 ,126,2 54,0,911 
3 90 DATA40, 21,254 , 64,40,6 , 205,42, 6 72 
400 DATA3 , 35 ,24, 24l, 229, 3 3,23 2 ,6 5 , 862 
410 DATA20 5 ,l67 ,40 ,225 , 35 ,2 4 ,230,6 2 , 988 
420 DATA1 3 , 205 ,4 2 , 3 ,l93,225 , 24, 203 ,90 8 
43 0 DATA33 , 2 42 , l27 , 205,167 ,40, 225 , 205 ,l244 

"Pilot is amazingly simple, 

allowing experienced programmers 


and non-computerists alike 

to prepare useful programs." 


sented which will construct a System tape 
containing the machine language Pilot pro
gram and even teach you how to load it. An 
assembly language listing of the interpreter 
is also included for those who may wish to 
study the program and possibly Improve it. 
Finally, a Pilot program is presented to 
teach you the finer points of Piiot program
ming. This is the ultimate use of Pilot-a Pi
lot program to teach Pilot. 

An Introduction to the Language 
Let us first begin with an Introduction to 

the Pilot language. Pilot Is strictly a dia
logue-oriented computer language. It wil l 
not balance your checkbook, solve trigo
nometry problems, or prepare a malling list. 
It does, however, deal In interactive ques
tion-answer exchanges which are requ ired 
for CAI applications. Pilot Is amazingly sim
ple, allowing experienced programmers 
and non-computerists allke to prepare use
ful programs. We will assume you know ab
solutely nothing about computer program
ming. 

When programming the computer, you 
must first decide how to present the infor
mation to the student along with what lnfor-

Program continues 

matlon is to be expected of the students In 
response to the computer's questions. The 
program might begin by presenting a para
graph of Informat ion, and then asking a se
ries of questions to see If the student under
stands. This sequence can be reduced to 
t he following steps: 

•Type the introductory message on the 
screen for the student to study and 
learn. 

•Clear the screen and ask a question to 
see how well the student has learned 
the material. 

•Compare the student 's response with 
the correct answer. If the answer is cor
rect , proceed to the next section or 
question. 

•Compare 	 the student's answer with 
some Incorrect responses and explain 
why, in each case, the answer was 
wrong. If a complete review is neces
sary, return to step 1. If a second try is 
appropriate, return to step 2. 

If you understand the process Illustrated 
above, then preparing CAI programs using 
Pilot should be very easy. All Pilot com
mands are represented by a single letter. 
The letters correspond to easily remem
bered phrases as listed below: 

T - Type the following message on the TV 
screen. 

A- Ask the student the following question 
and wait for an answer. 

M- Match the student's answer with the 
list of valid responses and decide 
whether or not they match. 

J-Jump to the listed step number. 
E-End this program. ~ 
C- Clear the screen before typing this 

message. 
W-Clear the screen and type the following 

message in wide letters. 

A Piiot command consists of one of the 
above command letters, followed by a quo
tation mark and any text needed with that 
command. The quotation mark Is a special 
delimiter which separates the command let
ter and the rest of the statement. (Some ver
s ions of Pilot use the colon.) Only one quo
tation mark can be found in one Pilot state
ment; If quotes are needed you can subst i
tute apostrophes for them. 

Every Pilot statement must also have a 
line number. These numbers correspond to 
the step numbers used In the above discus
sion. The first step must have the lowest 
line number, the second step the second 
line number, and so on. When programming 
use multiples of 10. This way you may add 
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"All Pilot commands 
are represented by 
a single letter." 

440 DATA154,10,205,189,15 ,205,167 ,40,985 
450 DATA118, 14,89 ,35 ,1 26,25 4, 34,32 , 702 
460 DATA231,229,246,60,104,152 ,127, 24, 1173 
470 DATA48,35, 1 26,254, 34, 32 ,22 2, 35,786 
480 DATA197,205 , 90 ,30,42,164,64 ,l25 ,91 7 
490 DATA180,49, 27 , 78 ,35 , 70 ,197 ,35 , 662 
590 DATA1 26,187 ,40,3,2 25 ,24,240, 35,88e 
5le DATA1 26 , 186 ,4e,3,225,24,232,43,879 
520 DATA43 ,4 3 ,193,193,24,137,193,24, 85e 
53e DATA180, 35,17, 232 ,65,126, 25 4,47,956 
540 DATA4e,28, 254, e, 40,24,23 5 ,70,691 
550 DATA235,184, 32 ,4,35,19, 24, 237 ,770 
560 DATA35,1 26 , 25 4,0,40,6, 25 4,47,76 2 
57 0 DATA40, 223 ,24,244,14, 78,225 , 24,87 2 
580 DATA1 38 , 69,82,82 , 79,82 ,32, 73,637 
590 DATA78 , 32,76, 73,78,69 ,0, 131 , 537 
600 DATA120,0,0,0,0,0,0,0,120 
70 0 PRINT:PRINT"THE MACHINE LANGUAGE PROGRAM HAS BEEN SAVED ON Y 
OUR TAPE.":INPUT"PRESS ENTER WHEN YOU ARE READY TO LEARN HOW TO 
USE IT"; ZZ$ 
71 0 CLS:PRINT"MEMORY SIZE?": PRINT@704, "THIS IS TH E WAY THE SCREE 
N LOOK S AFTER YOU FIRST TURN ON THE":PRINT"TRS-80. AT THIS POIN 
T, YOU SHOULD JUST PRESS ENTER -- NO NUMBERMUST BE ENTERED TO PR 
ESERVE MEMORY. PRESS THE ENTER KEY NOW. " :PRINT@l3 , CHR$(95) 
72 0 IFINKEY$<>CHR$( 13 )THEN720ELSEPRINT@l 3," " : PRINT"RADIO SHACK 
LEVEL II BASIC" :PRINT"READY":PRINT" >";CHR$(95);CHR$ (31) 
730 PRINT@7 04,"THE PILOT TAPE IS A MACHINE LANGUAGE PROGRAM SOY 
OU MUST USE ":PRINT"THE SYSTEM COMMAND TO ENTER IT. AT THIS POINT 

YOU WOULD TYPE THEWORD 'SYSTEM' LIKE THIS • • • • 
740 PRINT@l94,;:A$="SYSTEM":FORI=lT06:FORTI=lT0 500:NEXTTI: PRINTC 
HR$(24);MID$(A$,I,l);CHR$ ( 95);:NEXTI:PRINT@862,"AND NOW PRESS EN 
TER • •• " 
750 IFI NKEY$ <>CHR$(13)THEN750ELSEPRINT@l99," ":PRINT@320," *? ";C 
HR$ ( 95); CHR$(3 l );:PRINT@7 04, "THE COMPUTER IS WAI TING FOR THE NAM 
E OF THE PROGRAM YOU WISH TO" : PRINT"LOAD - - WHICH IS OF COURSE 1 

PI LOT '. YOU SHOULD TYPE IN THE WORD'PI LOT ' LIKE THIS •• • •; 
760 PRINT@32 4,::A$=" PILOT": FORI =lT05:FORTi mlT0500 :NEXTTI :PRINTCH 
R$(24);MID$(A$,I ,l ) ; CHR$(95) ; :NEXTI: PRI NT@862 , "AND THEN PRESS EN 
TER ••• " 
770 IFINKEYS <>C HR$ (13 ) THEN770ELSEPRINT@329 ," "; CHR$(3 l):PRINT@70 
4,"THE RECORDER WILL TURN ON (IF YOU HAVE IT IN THE PLAY SETTING 
)" : PRINT"AND LOAD THE SHORT PROGRAM. THE ASTERI SKS WI LL BLINK L 
IKE THIS, " :FORTI=lT0500: NEXTTI 
780 PRINT@62 , "**"; : FORI =lT07 :FORTI =lT0100 +RND(200 ):NEXTTI:PRINT@ 
63," ";:FORTI•lT0100 +RND(200 ):NEXTTI:PRINT @63, "*";: NEXTI 
790 CLS:PRINT"TRS-80 PILOT INTERPRETER &" : PRINT"RADIO SHACK LEVE 
L ii BASIC ":PRINT"READY":PRINT">";CHR$(9 5) :PRINT@704,"THE SCREEN 

WI LL IMMEDIATELY CLEAR LEAVING A DISPLAY LIKE THE":PRINT"ONE AB 
OVE . THE PILOT INTERPRETER IS NOW ACTIVATED AND READY TO" 
see PRINT"USE . THE COMMAND 'NAME' EXECUTES THE PILOT PROGRAM.":F 
ORTI =l T01000 : NEXTTI:PRINT@384,"WOULD YOU LIKE TO SEE THESE INSTR 
UCTIONS AGAIN (Y/ N) ?" 
810 ZZ$=I NKEY$ :IFZZ$="Y"THEN710ELSEIFZZ$="N"THEN82 0ELSE81 0 
820 PRINT"ARE YOU READY TO TRY YOUR PILOT TAPE (Y/ N) ? " 
83 0 ZZ$sINKEY$:IFZZ$= "Y"THEN840ELSEIFZZ$="N"THENENDELSE830 
840 POKE165 26 ,0: POKE16527,0:X=USR (0) 

Program Listing 2. Pilot Program to Teach Pilot Programming. 

t9HW~P ILLAONTG u 8A9G'E 0 F 

C 0 M P U T E R A I D E D 

I N S T R U C T I 0 N • 


20 T"PILOT I S A LANGUAGE THAT WAS 
CR&ATED BY DR . J OHN STARKWEATHERIN THE MID-79' S AND INTENDED TO 
BE THE IDEAL ME THOD OF USING THECOMPUTER AS A TEACHING DEVICE . 

Due to • pointing -· IM bed<werd eposlropM9 In Ii.- 310-330 lhoulcl be SHIFT@ t . Program continues 

statements later between steps If It be· 
comes necessary. 

Let's look at the shortest possible exam· 
pie program In Pilot. To print a simple mes· 
sage, a program of this type Is needed: 10 
T"THIS IS A SAMPLE PROGRAM. Note the 
line number, the command letter T, the 
quote mark and the statement text. When 
executed by Pilot, It will print the message 
and then stop with no further commands 
found. 

To clear the screen and print the mes· 
sage In the upper left corner, type: 10 
C"THIS IS A SAMPLE PROGRAM. Slmllarly, 
10 W"THIS IS A SAMPLE PROGRAM. will 
clear the screen and print the message In 
wide letters (32 characters per line) In the 
upper left. 

Although It is not required, one could add 
a statement to signal the end of the pro· 
gram. 10 T"THIS IS A SAMPLE PROGRAM. 
20 E" . 

These three statements-T, C and W
are very useful for displaying Information 
on the screen. In practice, more than half of 
the statements In a Pilot program will prob· 
ably be one of these three varieties. 

To ask the student a question, use the A, 
for ask. Since the A command will always 
be a question, the question mark need not 
be typed. For example, 10 A"WHAT IS 
YOUR NAME wlll print " WHAT IS YOUR 
NAME?" on the screen and wait for the stu· 
dent to type In his answer and then Enter. 
The A command can also be used to stop 
the program and wait for the student to En· 
ter to continue. For example, 10 A"ARE 
YOU READY TO CONTINUE will print the 
question and also wait for the student to 
Enter. Until this key Is pressed, the com· 
puter will wait indefinitely for that response. 

When the A statement Is used to halt pro· 
gram execution, the answer the student 
gives Is not Important. But when a specific 
question is asked, the student's answer Is 
of prime importance. The Input answer Is 
stored In a special portion of the TRS.SO's 
memory, and until another question Is 
asked, the student's answer stays un· 
touched In that memory location. The most 
recent answer can be echoed back to the 
student by using the @ symbol In a T state· 
ment. Whenever the computer encounters 
the @ symbol, It Is replaced by the charac· 
ters In the most recent answer. For exam· 
pie, 10 A"WHAT IS YOUR NAME, 20 T"HEL· 
LO@, WELCOME TO PILOT. 

The first statement asks "WHAT IS YOUR 
NAME?" and waits for user response. The 
answer Is stored, and when the Type com· 
mand in ilne 20 Is executed, the answer Is 
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NOW FOR TRS·BO* MODEL Ill ! 

By John Allen By John Allen 

Get your flipper fingers ready for action in this 
real-time machine language game. 

Lots of sound and flashing graphics make this 
fast action game so much like the real thing 
that you'll have to remind yourself not to 
shake your TRS-80~ Choose from five playing 
speeds to match your skill-but be prepared 
for a lot of practice if you ever hope to master 
the fastest speed. 

Can you beat your friends' scores? Will you 
avoid the dreaded "Bermuda Square?" Get 
PINBALL today and find out. Available for 
$14.95 on tape or $20.95 on disk. 

By Leo Christopherson 
Your 'droid has already learned NIM, so now 
it's time to teach it how to wield a las~r sword! 
For DUEL-N-DROIDS, a new type of animation 
and high-quality sound has been developed by 
Leo Christopherson, author of "Android NIM;' 
"Dancing Demon" and other animations. 

Your 'droid starts out as a lowly clown. You teach 
it how to use a laser sword by controlling its 
movements. After it attains the rank of "Grand 
Master," enter it in the tournament against the 
program. Entertainment for all ages! 

Available for $14.95 on tape, $20.95 for disk. 

Fast machine language action game, with 
sound, from the author of the acclaimed 
"PINBALL"! 

Try to keep up with the action and outscore 
your opponent in five minutes of one-on-one 
basketball . Steal the ball, duck around your 
opponent and slant toward the basket for a lay 
up! The graphics are based on a 3-dimension
al depiction of a basketball court, and ball 
dribbling sounds add to the realism. Compete 
against a friend or your computer. 

It's all there but the cheers-on tape for only 
$14.95, disk version for $20.95. 

• 1u;,;.1u 

X X X I •• IC 

I I I I I I I 

• • •••• --· ·-. . 
Kl JtK Jtll! ••• 
n n n n n n • • -·....· • ·-· .u.w.u.,. ?-": : 

By Cat Miller 

Anewand faster machine languageapproach to this 

classic (andaddictive) space game. As you play, the 

aliens drop bombs, move from side to side, and try to 

overrun your bases. All you have to do is shoot them 

down. It's easy-until they speed up their action! 


You choose the speed, enemy bomb frequency 
and accuracy, and how many shots and bases 
you have. Unlike other games of this type, you 
can move your base and simultaneously fire at 
the invaders. Fun for all ages and skill levels, it 
has full sound effects for even more excitement. 

Available for only $14.95 on tape or $20.95 on disk. 

-------- Available now from these and other fine Acorn dealers-- - --

ALL ACORN ENTERTAINMENT 

SOFTWARE IS NOW AVAILABLE 


FOR TRS-80* MODEL Ill ! 

Acorn_~ 

Software Products, Inc. 

(202) 544-4259 
634 North Carolina Avenue, S.E., Washington. D.C. 20003 

.-See List of Advertisers on psge 306 

ADVENTURE INTERNATIONAL 
Bo• 3435 
Longwood, FL 32750 

COMPUTER CENTER 
28251 Ford Rd. 
Garden City, Ml 48135 

DIGIBYTE COMPUTER CENTER 
31 East 31st St. 
New Yori<., NY 10016 

E.B.'GARCIA & ASSOCIATES 
203 North Wabash 
Chicago, IL 60601 

HOBBY WORLD ELECTRONICS 
19511 Business Center Dr. 
North Ridge, CA 91324 

H & E COMPUTRONICS 
50 North Pascack 
Spring Valley, NY 10977 

MICRO MANAGEMENT SYSTEMS 
11f>.C Second Avenue, S.W. 
Cairo, GA 31728 

THE PROGRAM STORE 
4200 Wisconsin Ave. 
Washington, DC 20016 

and 

w. Bell Plaza 
6600 Security Blvd. 
Balt imore, MD 21207 

'TRS·BO is a trademark of Tandy CCM'~. 
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,. HARD DISK FOR ~ 
TRS-80* 


MODELS I & 111 

$2495 

• 5 megabyte formatted capacity 
• Control ler, case, po- supply, and <*>le 

Included 
• Software Interlace 
•LOW PRICE 

NOW Is the time to upgrade your Mod I or Ill 

to lncorpor11te the lateat technology In 

reliable maas data storage. We are able to 

bring you Winchester disk drives IOI" this 

fantastic price due to quantity purctia.s and 

high technology dealgn. EVERYTHING n.0
ed to add a 'Winnie" to your system Is 

provided. 

FEATURES: 

• Seagate ST506 5.25 Inch disk drive 
• 5.0 MbIts/ sec tr11nsfer r11te 
• 3 msec tr11ek- to-track access time 
• 8.33 msec latency 
• 32 256-byte sectors per tr11ek 
• 4 read /write heads 
• Winchester controller 
• Read/ Write/ Format macro-commands 
• Automatic CRC checking 
• Sector Interleave capability 
• " Bad Block" marl< and detection 
• Software Interface to disk BASIC 
• Complete documentation 
• Cooling fan 
• 90 day warranty 
ACT NOW to take advantage of this special 
offer. $2495 la the TOTAL price Including 
shipping via UPS In the continental United 
States. 


Otd« [apedfy Model I or Ill) from: 

PAI Inc. 

P.O. lox 11n 
Ketteling, OH 41421 ...ea 

Charge Cards & COD'1 WELCOME! 
Ohio residents add sales tax. 

...._ ' TR5-a0 Is a trademark of Tandy Co. ..ii 

MTS OFFERS A COMPLETE 
EDUCATIONAL PACKAGE FOR 
STUDENTS AND TEACHERS OF 

ENGINEERING 
MATHEMATICS 

STATISTICS 
DEVELOPED BY DR S W TURNER 

FOR THE TRS 80' 

CLJRVFJT lNtt>rmtrWii.coelf.::ttntt IOf • I polynoni.als up 10 
141h degrtt 1h1ov9h l.uge no OI do1" CIO!nli 0 1mi1edby mctmory Site) 

O~t• P<*'!I S m.oy bt lflpot rn .tnv ordet Progr.iim l.tbul.ttn <otnlahon 
( ClefflC~ts lot seliection o4 be<i.1 f11 

CURVPLOT R..podly plo" ....,,, . "' ""'' "''""d 
lur"< 1100 User lOn11olii. '"''19e ot X & Y and progr.tmktibels bo1h di J<f'S 
l.tl>'io 10~ 

.s PQL YSQL V Solve. •ny 
polvnomwl ol Any cU>greP 101 aill rOOI~ 1n< lud1ng rea l a nd tm&ginary 
Progrom us.es 11Prdltv4' protedureti wh .:h outom.:1 tic ally va ry stafllng 
Po1n1 10 hdnd~ any 4'Qlldl l()n 

A ny ol the dbov4' PtQ91<1ms on 
,.,ss.ene tor 16K LVll 169!t 2 I01 2'9Q:t\ 
lorm.;1ed disk tm 32K. 48K disk 19 95 2 IOT 32 9.S 

BONUS PACKAGE '°'do"'"""" AJ1 3 
pmqr<1ins ptu\ldf d ~rful tool kn d.u., dMJ.,..~s Of inslructon 

lJ.,..1,11 lor .-.Jl"WtU hu'>•l'll'\.,..!lo SC~- colliPgt>\ pip1~ U!!ooe All 1h1tt 
proq1<1m on to1mo1Pd d1~k on)\ 39 00 

INDEX-BO '°' .... '"""" TRS80' "" ' ............ ol 
W"dr<htnt r.tpidty W.trchf.s .,q 1980 IUUn ol •80 M icrocompu1ing"f 
f0t kf'\/w,ouk OI subteen 3~ •rh<ln & r~ \ltll lh niearlo,. 2000 
'>ubwcis srortd Includes .i~tK•f 1nM" ol k~ds subtrtcrs 
3 \ er slOt'"ll soec.ty 
l6K LVTI CMS.fl!~ 32K Of 48K Mk 19 9:> 

M1ll0< PhoM(t04) '97·37'1 -  -
Fl re1H:Mnt1 add 4% ••I•• t• x 

Shlppl119: odd S 1.1)(); lcnign S2.00 

..-451 

MICROCOMPUTER TECHNOLOGY ANO SOFTWARE .. .. ,.... ,., 
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30 T " THERE ARE ONLY A FEW COMMANDS 
USED WITH PILOT, BUT THEY ARE 
POWERFUL ENOUGH TO CREATE INTER-ACTIVE LEARNING PROGRAMS THAT 
ARE EFFECTIVE FOR THE USER AND 
40 A"EASY TO CREATE. PRESS ENTER 
50 W"PILOT IS TEXT ORIENTED RATHER 
THAN MATHEMATICALLY ORIENTED SO 
THAT ALMOST ANY SUBJECT AREA CANBE PRESENTED IN A DIALOGU E-TYPE 
APPROACH . THE COMMANDS ARE 
SIMPLE AND EASILY LEARNED, SO 
THAT THOSE UNFAMILIAR WITH 
60 T"HIGHER LEVEL LANGUAGES CAN 
QUICKLY ADVANCE PAST THE DETAILSOF PROGRAMMING AND CONCENTRATE 
ON THE INFORMATION TO BE TAUGHT 
TO THE STUDENT . 
70 T"THIS TAPE WILL TEACH YOU PILOT 
PROGRAMMING BY USING THE PILOT 
LANGUAGE ITSELF. 
80 A" PLEASE PRESS ENTER TO BEGIN 
90 C"PILOT PROGRAMS USE ONLY 9 SPECIAL COMMAND SYMBOLS: T , A,M, J , 
E, 
c ,w,Y, AND N. THE SYMBOLS CORRESPOND TO EASILY REMEMBERED 
COMMAND WORDS AS SUMMARIZED BELOW: 

T = TYPE A ASK M MATCH 
100 T" J = JUMP E = END C = CLEAR SCREEN 

Y = YES N NO W WIDE LETTERS 
110 T"PILOT PROGRAMS (USING THIS INTERPRETER) USE LINE NUMBERS • 

EACH 
PROGRAM STATEMENT IS NUMBERED IN ANY MANNER YOU WISH. USING THE 
AUTO COMMAND OF THE TRS-80 , YOU AUTOMATICALLY GET LINE NUMBERS 
120 T"STARTING WITH 19 AND INCREMENTING BY 10 . THE PILOT 
PROGRAM WILL FOLLOW THESE NUMB ERS WHEN IT IS RUN - - DOING THE 
INSTRUCTIONS AT LINE 19 FIRST , THEN THOSE AT LI NE 20 , LINE 30, 
AND SO ON. IN ADDITION, IF YOU WANT THE PROGRAM TO JUMP PAST 
130 T"A SECTI ON OR J UMP BACK TO A PREVIOUS COMMAND WE WILL SEE 
HOW THE JUMP COMMAND LOOKS FOR THE LI NE NUMBER YOU SPECI FY. 
140 A"PLEASE PRESS ENTER TO CONTINUE 
159 C"PILOT STATEMENTS ALL LOOK BASICALLY THE SAME. THERE IS ALW 
AYS 
A LINE NUMBER, FOLLOWED BY A COMMAND LETTER, A QUOTATI ON MARK , 
AND THE INSTRUCTIONS OR MESSAGE TO BE DI SPLAYED . FOR EXAMPLE, 
160 T" THIS SIMPLE ONE LINE PROGRAM WOULD DISPLAY THE MESSAGE 
<<THIS IS THE PILOT LANGUAGE.>> 

1 9 T"THI S I S THE PILOT LANGUAGE. 
170 T"THIS INTRODUCES THE T FOR TYPE COMMAND. WHATEVER MESSAGE 
s 
FOUND AFTER THE QUOTATION MARK WILL BE TYPED OUT OR DI SPLAYED ON 

THE VIDEO SCREEN. THERE MUST BE NO EXTRA SPAC ES BETWEEN THE 

180 T"LETTER T AND THE QUOTATION MARK . ALSO, THE QUOTATION MARK 

MUST NOT BE USED IN YOUR MESSAGE. IT CAN ONLY BE USED ONCE - 

TO DESIGNATE THE BEGINNING OF THE MESSAGE TO BE DI SPLAYED . YOU 

190 T"CAN USE SUBSTITUTE QUOTE MARKS , SUCH AS <<THESE> >. 

200 A" 

PLEASE PRESS THE <<ENTER>> KEY TO CONTINUE YOUR INSTRUCTIONS 

210 c • 


THE C AND THE W COMMANDS ARE ACTUALLY ALTERNATE TYPE COMMANDS 

WITH SPECIAL FEATURES. THE C COMMAND CLEARS THE SCREEN AND THEN 

TYPES YOUR MESSAGE AT THE TOP LEFT HAND CORNER . FOR EXAMPLE, 

220 T" 19 C"THIS WILL ERASE THE SCREEN PLUS TYPE THIS MESSAGE. 

230 T" 

THE W COMMAND WILL DO ALL OF THE ABOVE PLUS CONVERT THE DISPLAY 

TO THE WIDE LETTERS (32 CHARACTERS PER LINE). FOR EXAMPLE, 


19 W0 THIS WILL ERASE PLUS TYPE THE MESSAGE I N WIDE STYLE. 
240 A" 
PLEASE PRESS ENTER WHEN YOU HAVE STUDIED THE ABOVE INFORMATION 
25 0 W"THIS IS AN EXAMPLE OF THE WIDE 
LETTER OUTPUT. THE A COMMAND 
STANDS FOR <<ASK THIS QUESTION>>AND WAIT FOR A REPLY. AFTER 
260 T"TYP ING YOUR MESSAGE THE TRS-80 
WILL TYPE A QUESTION HARK AND 

Program continues 

I 



ALLOW THE USER TO TYPE IN AN 

ANSWER . FOR EXAMPLE, 

270 T" 


10 	A"WHAT IS YOUR ANSWER 
280 T" 

WILL TYPE THE MESSAGE AND A 

QUESTION MARK AND ALLOW THE USERTO TYPE IN HIS ANSWER AND PRESS 

290 A"ENTER WHEN COMPLETED. 

PRESS ENTER TO CONTINUE 

300 C"WHAT HAPPENS TO THE ANSWER TYPED IN BY THE US ER? IT IS ST 

OREO 

IN A SPECIAL AR EA OF THE COMPUTER ' S MEMORY AND UNT IL ANOTHER 

QUESTION IS ASKED IT STAYS I N THAT SPECIAL MEMORY LOCATION. 

310 T"THE PROGRAM CAN RE-PRINT THE USER ' S ANSWER BY US ING THE 

SIGN IN THE PROGRAM. WHEN THE ' SIGN IS FOUND IN A TYPE 

STATEMENT, THE MOST RECENT USER'S ANSWER IS PRINTED RATHER THAN 

THE ' SIGN. FOR EXAMPLE, 

320 T" 10 A"WHAT IS YOUR ANSWER 

325 T" 20 T"YOUR ANSWER OF ' IS RIGHT! 

326 T"BE VERY CAREFUL WHEN TYPING -- THE ' SYMBOL AND THE SHIFT
' 

ARE TWO DIFFERENT CHARACTERS TO THE COMPUTER. DO NOT 

ACCIDENTALLY HOLD THE SHIFT KEY DOWN WHILE TYPING THE ' SYMBOL. 

330 T"WHATEVER THE USER TYPES IN RESPONSE TO TBE QUEST ION OF LIN 

E 10 

WILL BE ECHOED BACK IN LINE 29 IN PLACE OF THE ' SYMBOL. 

349 A"PLEASE PRESS ENTER TO CONTINUE 

350 C"THE NEXT QUESTION IS HOW DO WE USE THE ANSWER SUPPLIED BY 

THE 

USER -- HOW DO WE CHECK TO SEE IF IT IS RIGHT OR WRONG? THIS IS 

DONE BY THE MATCH STATEMENT REPRESENTED BY THE M COMMAND. 

360 T"AFTER ASKING A QUESTION BY USING THE A COMMAND , WE CAN CHE 

CK 

TO SEE IF IT MATCHES A LIST OF POSSIBLE RESPONSES. FOR EXAMPLE, 


10 A"WHAT IS YOUR ANSWER 

20 M"YES/OF COURSE/SURE/OK 


370 T"THIS SIMPLE PROGRAM WAITS FOR THE USER'S ANSWER. IT THEN 

COMPARES HIS RESPONSE TO THE LIST OF VALID RESPONSES. AS YOU 

380 T"CAN SEE, EACH DIFFERENT RESPONSE IS SEPARATED BY A I AND A 

NY 

NUMBER OF ANSWERS CAN BE INCLUDED AS LONG AS SLASHES SEPARATE 

THEM. SO THE ANSWER MATCHES ONE OF THE CORRECT RESPONSES - 
390 A"WHAT NEXT ? PRESS ENTER TO CONTINUE 

409 C"IF THE USER ANSWER MATCHES ANY ONE OF THE ITEMS IN THE MAT 

CH 

STATEMENT, A 'FLAG' IS SET TO 'YES'. IF THE ANSWER DOES NOT 

MATCH ANY ITEM, THE 'NO FLAG' IS SET. ONCE A ' FLAG ' IS SET 

41 9 T"IT REMAINS AT THAT VALUE UNTIL THE NEXT MATCH STATEMENT. 

WE NOW INTRODUCE TWO NEW COMMAND LETTERS -- Y AND N -- FOR YES 

AND NO . WHEN THE Y LETTER IS FOUND AT THE BEGINNING OF A 

420 T"PILOT STATEMENT, IT MEANS 'IF THE YES FLAG HAS BEEN SET TH 

EN 

DO THIS STATEMENT -- OTHERWISE SKIP THIS STATEMENT AND MOVE TO 

THE NEXT NUMBERED STATEMENT '. SIMILARLY , THEN COMMAND MEANS 

'IF THE NO FLAG HAS BEEN SET DO IT -- ELSE SKIP IT'. 

425 A" 

WOULD YOU LI KE TO SEE AN EXAMPLE OF THE Y AND N STATEMENTS 

430 C" 10 A"WHAT IS YOUR ANSWER 


20 M"TEXAS 

39 YT"THAT IS RIGHT! 

40 NT"NO, THAT IS WRONG! 


44& T" 
IF THE USER TYPES IN 'TEXAS' IN RESPONSE TO THE QUESTION OF 
LINE 10, THE COMPUTER WILL WRITE THE MESSAGE OF LINE 30; IF IT 
450 T"DOES NOT MATCH, IT WRITES THE MESSAGE OF LINE 40. ANY 
STATEMENT CAN BE USED IN CONJUNCTION WITH THE Y AND N COMMANDS. 
AFTER DECIDING IF THE CORRECT FLAG HAS BEEN SET, THE STATEMENT 
IS EITHER EXECUTED NORMALLY OR SKIPPED COMPLETELY. 
455 A" 
PRESS ENTER TO CONTINUE 

Program continues 
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ANNOUNCING 
MMSFORTH VERSION 2.0: 
MORE FOR YOUR RADIO SHACK 
TRS·BO MODEL I OR MODEL Ill I* 	MORE SPEED 

10·20 hmes taster than Level II B.A.SIC* 	MORE ROOM 
Very compact compiled code plus 
VIRTU.A.L MEMORY makes your R.A.M 
act larger. Vauable number of block 
bul lers. 31-char .• unique wordnames 
use only 4 bytes in header 1 

* 	MORE INSTRUCTIONS 
Add VOUR commands to its 
79-ST.A.NO.A.RO-plus lns1ruct1on set! 
Far more complete than most Forths. 
single & double prec ision, aHays. 
string-handling. clock, more. 

* 	MORE EASE 
Excellent full -screen Editor, structured 
& modular programming 
Word search ullhl y 
Opt1mozed for your TAS·BO with key

~3a;~:l~~~.a1t~il u:rcr:~OS~:~ l;~~e dlS
double·width graphics. etc . 

* 	MORE POWER 

in~Zr~~~ali~g ~~~~'ner 
8080 Assembler 
(Z80 .A.ssembler also available) 
tntermht J5. to 80-track disk drives 
Model Il l System can 1ead, 
wnte & run Model I diskettes ~ 
VIRTUAL 1/0 for video and printer, disk 

m"fiJSSFiiiliH 

THE PROFESSIONAL FORTH 


FOR TRS·BO 

(Over t ,500 systems in usel 

PrtcH: 
MMSFORTH Disk System V2.0 (requires t disk 
d11ve & 16K RAM. 32K tor Model 111) .. . S12t.t5' 
MMSFORTH CassetJe System V2 0 (tequires 
Level II B.A.SIC & t6K A.A.Ml . . . Sat.ts• 

AND MMS GIVES IT 
PROFESSIONAL SUPPORT 

Source code provided 
MMSFORTH Newsletter 

~:..~F~~ToHpU~~·a.~:~a•d 
lne1tpens1ve upgrades to latest version 

~~{,~~~~~~ !'~~tc~as~ci~o~~~~r~~~~e, 
to I ii YOUR needs. 

MMSFORTH UTILITIES OISKETIE: includes 
FLO.A.TING POINT MATH (l.2 B.A.SJC ROM rou· 
tines plus CompleK numbers, Aectangular·Polar 
coordinate conversions, Degrees mode. more), 

~u;e~,~~11tif~s~lr~~m~~~Mt~L~1~i p~~~1~ 
words by btock and hne. All on one dlsk•U• 
(tequires MMSFORTH \12.0 . 1 drive & 321< 
RAM) .. . .. 131.95' 

THE 0.A.TAH.A.NOLER \11.1 : a very sophisticated 
database management system o~rabie by non· 

~'~ka~:~rs ( requ1res M~SF?R H-~~ ·~s~:.~;: 
MMSFORTH G.A.MES DISKETTE: real -time 

~;~g~~csatem~R¥~~~·R:~~%c~T~~%~~: 
W.A.Y, OTHELLO & TtCT.A.CFORTH (requires MMS
FORTH V2.0, t drive & 32K R.A.M) . . .... S31.l!i• 
Other MMSFORTH p<oducll unclet cleve~t 

FORTH BOOKS AVAILABLE 
MicroFORTH PRIMER · comes with MMS· 
FORTH; separately . . . . . . . . . . . . . . . . S15.00' 
USING FORTH · more detailed and advanced 
than above . . .. . . .... . ..... . . _ . . .. . SH.oo• 
THRE.A.DED INTERPRETl\/E L.A.NGU.A.GES · ad· 
vanced, excellent analysis ol MMSFORTH·llke 

1~~&,",f;i.t· i>i:.s1riN.&.coNs'rFiUi::i'1i)N~ ~~~ 
~'Q~;.u~t%~f~~llO~o0~~~~~0':.~ric1a~e~;. 
ence Jo 79- STANO.A.RO word set. etc .. s10.oo• 
C.A.LTECH FORTH M.A.NU.A.L · good on For th In· 
ternal structure, etc . . ' .. .. . . . . .. .... sto.oo· 
FORTH SPECl.A.L ISSUE. BYTE Magazine (.A.ug. 
1980) · we stock this col lector's item for Forth 
users and beginners . . . . . .. . . M.oo· 

• ORDERING JNFORM.A.TION: Software ptlces 
Incl ude manua's and requite s•%nin~of a Mngle 

n~t~~!~71~ \e:Jd"~-~:t~"H ~iusc;1 .oo':.~~'. 
Oonat book: Mass orders add 5•1. tax. Foreign 
orders add 20'!. . UPS COO, \/ IS.A. & Mi(: 8C· 
cepted: no unpaid purchase orders, plea••· 

send SASE 101 l1ee MMSFORTH rnlormalion 
Good dealers soughl 

Gel MMSFORTH products hom your 
computer dealer or _2 

MILLER MICROCOMPUTEA .,, 112 

SERVICES (M7) 
61 Lake Shore Road, Natick, M.A. Ot760 

(617) 653-6136 
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"Any Pilot statement can be 
either executed or skipped 
depending on the current value 
o,t the yes/no flag." 

460 c• 
THE FINAL PILOT COMMAND IS J FOR JUMP. A JUMP STATEMENT MAY LOOK 
LIKE THIS 

10 J"30 
470 T"THIS WOULD TELL THE COMPUTER TO JUMP AHEAD TO THE SET OF 
INSTRUCTIONS BEGINNING AT LINE 30. THE PILOT STATEMENT 

50 YJ"90 
480 T"WOULD JUMP TO LINE 90 IF THE YES FLAG HAD BEEN SET. 
490 A"PRESS ENTER TO CONTINUE 
500 C"HERE ARE SEVERAL OTHER MISCELLANEOUS HINTS AND TIPS: 

> ALL STANDARD LEVEL ii TEXT EDITING COMMANDS SHOULD BE USED 

TO ENTER YOUR PILOT PROGRAM, THESE INCLUDE LIST, AUTO, EDIT, 

NEW, AND DELETE , SEE THE LEVEL II MANUAL FOR DETAILS, 

510 T" 

> THE PILOT PROGRAM IS EXECUTED WITH THE 'NAME' COMMAND. THIS 

COMMAND IS NOT NORMALLY USED BY THE BASIC INTERPETER. REMEMBER 

THAT BASIC IS STILL AVAILABLE AND USES THE 'RUN' COMMAND. 

520 T" 

> THE PILOT PROGRAMS CAN BE SAVED AND LOADED USING THE CSAVE, 

CLOAD, AND CLOAD? COMMANDS OF LEVEL ii BASIC. AGAIN , SEE THE 

LEVEL ii MANUAL FOR, DETAILS. 
530 A" 


Program continues 

replaced at the location of the @ symbol. 
The answer can be compared to a list of 

other alphanumeric characters by using the 
Match command: 10 A"WHAT TYPE OF 
COMPUTER DO YOU HAVE 20 M"TRS-80. 
The answer supplied in line 10 is compared 
to the value In line 20; that Is, TRS-80. If the 
student's answer matches the word or 
words or numbers In the M statement exact
ly, then a yes flag Is set. If It does not match, 
a no flag Is set. The response to the user's 
answer Is remembered until another Match 
statement Is found. More than one answer 
may be valid. Multiple answers can be han
dled by separating them with slashes: 20 
M"TRS-80/ATARl/APPLE. If any one an
swer matches, the computer remembers 
yes. 

Any Pilot statement can be either execut
ed or skipped depending on the current val· 
ue of the yes/no flag by adding the letter Y 
or N In front of the Pilot command letter. If 

MAKE ·-····------..~·-
SS$$MONEY ssss 

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 )'OU mone)'... It' • the onl)' mqazlne for the TBS.SO• u..n and )'OU know how man)' of th-there are. 


Socall toda)' and join the dealen who make mone)' w ith "80". For Information on sellln1 80 Mleroeomputln1, call 60:J-9Z4-7:i96 and 


speak with Ginnie Boudrieau, our Bulk Sain Man..er. Or write to her at 80 Mleroc:omputln1, Pine Street, Peterborou1h, NH OJ4S8. 
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ARCADE SO 
Three high quahty arcade games 1n 

one simple tormat This is home enter
tainment at its best 

Game 1 : Falhng Bricks- Balances accuracy 
against time. ff you're not qulO: enough 
the bricks come crashing down on you 

Game 2: Astr(IM1nes-Seek and destroy the 
enemy's mines belore fuel runs our. Be careful 

FOOTBALL 
CLASSICS 

Goes beyond ordinary com
puter football programs. You 

can recreate sporu history by 
pimng top teams against each 
other 1n their best years. You 

make the plays and the statis!JCs 
decide the outcome And that's not 

or you will destroy yourself allllf With the easy to use updated input file. 
Game 3: Star Run-A Star Raiders rype game you can update or create your own statlstlCS 

fi lled with refreshing graphics Included with the program are six teams of the past. 

TRS-80 Model I fOlsketteJ S24.95 (Cassettef s 19.95 TRS"80 Models I & Ill (DlsketteJ S24.95 fCasse tteJ s 19.95 

~ COMPUTER SOFIWAAE 

16606 Schoenborn Street, Sepulveda , Calif. 91343- (2131894-9154 

Da 



Four New Programs in July for Your TRS-80* 

GEOGRAPHY EXPLORER: USA 

The Geography Explorer: USA package is the most fas
cinating (and least painful) way of learning social studies 
that We've seen yet. 

The program displays computer generated maps of the 
United States, its seven regions, and its individual states. The 
student then answers questions about the states of a given 
region. These questions may be in multiple choice recogni· 
tion of fill-in format. 

Geography Explorer has a unique TEACHER mode which 
allows the teacher or parent to choose multiple options of 

rhow the material is to be present0d. This permits directed 
learning for the student. 

The package is also just plain fun! When the student an
swers the questions correctly, there are a variety of graphic 
rewards that flash on the screen to provide immediate, posi
tive reinforcement. 

As a bonus, this educational package can use a com
patible Light Pen! The union of sophisticated software with 
the speed and novelty of the Light Pen represents a mile
stone in Computer Assisted Instruction. 
Order No. 0071RD (Model I, Level II 161<, Ell 16K + disk drive) 
$49.95 DISK 

RENUM/COMPRESS 
RENUM/COMPRESS is a machine-language utility which 

adds two commands toTRSa> Level II BASIC. Occupying the 
top 767 bytes of memory, the program allows you to 
renumber and/or compress any BASIC program. In renum
bering, all GOTO and GOSUB commands are re-addressed to 
the new line numbers. With simultaneous renumbering and 
compression, all lines are renumbered, GOTO and GOSUB 
commands are re-addressed, and the entire BASIC program 
is reduced in size by elimination of all spaces not enclosed in 
quotes and all REM statements. This program allows you to 
expand your number-to-number intervals to accommodate 
insertion of new lines, and then to compress your program to 
free up additional memory. 
Order No. 0133R $14.95 TAPE 

PETERBOROUGH, N .H. 03458 

A DIVISION OF WAYNE GREEN INC. 

THE WORDSLINGER 
At last ... simplified word processing! The Wordslinger is 

an economical word processing program designed for the 
individual user or small business. The program has 
automatic formatting for letterhead stationary and 
envelope addressing. You can write and edit letters, reports, 
forms, even schoolwork! 

One of the Wordsl inger's major advantages is that you 
don't need disk drives or an expansion interface. The mini
mum system required is the TRS.ro Level II with 16Kof RAM 
and appropriate printer (you may need an expansion inter
face if your printer can't operate with just a printer interface 
cable, such as Radio Shack's part #26-1411 or 26-1416). 

Complete text editing is yours for the asking- just ask 
for the Wordslinger. 
Order No. 0129R (Model I, Level II, 16K RAM) $29.95 TAPE 

PROGRAMMER'S PRIMER 
There is a well known cliche, ..One picture ls worth a 

thousands words.·· That time tested message has served 
as the impetus for this program that demonstrates. for 
the novice programmer. the logic used In six common 
computer operations. The program is designed to func· 
tion as a CAI device. 

The six routines presented include Decimal to Hexa
decimal Conversion (and vice-versa): Subscription of a 
Variable and Three Dimensional Array data storage 
operations: the For-Next-Loops demonstration of logical 
program flow: and the Bubble Sort sorting routine. 

All of these routines are clearly presented with on
screen step-by-step instructions and are displayed with a 
sequence of the logic used to arrive at the desired goal . 
Several of the routines can be modified to suit individual 
needs. 
Order No. 0245R (Model 1, Level II 161<, Model Ill 161<) $9.95 
TAPE 

To Order: See your local Instan t Soft · 
ware dealer . If these program s are unavall· 
abl e. order directly . 

Call Toll-Free 
..-531 

1-800-258-5473 

·A registered trademark of Tandy Corp. 

130 • 80 Microcomputing, July 1981 



Ask for Instant Software at a computer store near you. 

ALA8AllA 
ANDERSON COMPUTERS , Hun11vll1• 
COMPUTER CENTER, Tusc• loon 
COMF>UTE RLANO, Hunltwllle 
OLENSKY BROTHERS, INC.• Mot>tle 
ALASKA 
JUNEAU ELECTRONICS, Juneau 
ARIZONA 
COMMERCIAL & HOME SYSTEMS Tucson 
COMPUTER STORE, ~n1x 
M & M ELECTRONICS, S1llorel 
MESA ELECTRONICS, Men 
MILLET'S ELEClRONICS. Meu 
PERSONAL COMPUTER PLACE. MtH 
PROFESSIONAL DATA SYSTEMS, ~nu1 
RUSALEM ELECTRONICS. Sun C11y 
SIMUTEK, Tucson 
SOFTWARE SU.TION. Tempe 
A~KANSAS 
OR. JA"'4ES f.. CAPPS. JR . Sprlngdalt 
CALIFORNIA 
ADVANCE RADIO (AIS Oealtr), Grau l/1Uey 
ADVANCED COM PUTER PRODUCTS, Senla Ana 
AJ-ACO ELECTRONIC SUPPLY, A.tuH 
BYlE INDUSTRIES, Hayward 
BYTE SHOP, Cetritoe 
BYTE SHOP, Citrus Heights 
BYTE SHOP, Moun1aln View 
BYTE SHOP, Pl1cent11 
BV'TE SHOP OF SOUTH SAN JOSE. Stn J OH 
CAPITOL COMPUTER SYSTEMS, S.cramenlo 
COAST ELECTRONICS, Morro B1 y 
COMPUTER HORtZONS, Cametlllo 
COMPUTER MART OF CALIFORNIA, INC , 
Diamond Bar 
COMPUTER MERCHANT, San Dl9QO 
COM PUTER STORE, San Leandro 
COMPUTER V!ORLO, Lawndale 
COMPUTER WORLD. WHtmlntter 
COMPUTERLANO, El Ce11l10 
COMPUTERLAND, Su Dia.go 
COM PUTEALAND SOUTH BAY, Lawndale 
DIMENSIONAL SOFTWARE. San Diego 
ELECTRONIC SYSTEMS, San JOH 
GRASS VALLEY COMPUTER SYSTEMS, 
Penn Valley 
HOBBl·TRONICS, San JOH 
HOBBY WORLD ELECTRONICS. NOf1f'lridge 
HOUSE OF 80, AnHla 
HUNTINGTON COMPUTING, Cofcoran 
MALIBU MICROCOMPUTING, MallbU 
MARFAM, San JOH 
M ICROCOM PUTER WAREHOUSE, Sac1amen10 
MN & T INDUSTRIES, LomPOC 
OPAMPfT ECHNICAL BOOKS, Lo• Angelea 
OP PORTUNITIES FOR LEARNING, C,,11aw0ft,, 
PC COM PUTERS, El Cerri to 
0 I COM PUTER. INC,, Lawndllt 
R&V SOUND IRIS Dealer), FOftuna 
RADIO SHACK, San Diego 
SILVER SPUR ELECTRONICS, cn1no 
SOFTWARE PLUS, El TOfo 
STRAWFLOWER ELECTRONICS (RIS OHi«). 
HaJf Moon Bay 
WABASH APPLE. El Toro 
WENNER BUSINESS SYSTEMS, Loi Altos 
COLOAAOO 
APPARAT, INC.. Oenv., 
COLORADO COM PUTER SYSTEM S, WH tmln1ter 
COMPUTER SHA.CK, Pueblo 
COMPUTERLANO.NORTH DENVER. Arvada 
POOR RICHARD'S CALCULATORS, Fon Collini 
SOFTWARE GOURMET, O.nvet 
CONNECTICUT 
AM COMPUTER PRODUCTS, SOuthlngton 
AMERICAN BUSINESS COMPUTERS. Groton 
BYTE M E COMPUTER SHOP, New LOM<>n 

COMPUTER LAB, New London 

COMPUTER STORE, Wlodtor Lockl 

COMPUTERLAND, Falt11eld 

COMPUTERLANO, Hsmcten 

COMPUTERWORKS, INC , Wutport 

OIVER8'FIEO ELECTRONICS. Nt'W Ha¥en 

E.AB ENTEAPAISES, Old GrMnwieh 

INSTRUCTIONAL SYSTEM S COMPUTERS, 

Mancheatet 

TECHNOLOGY SYSTEMS, &elMI 

DELAWARE 

M ICRO PRODUCTS, W llmlngton 

OMNIFAX, Wllmtngton 

OllTAICT OF COLUMllA 

THE PROGRAM STORE. w..n1no1on. 0 c 

FLO AIDA 
AOVENTUAE INTERNATIONAL CHHIHrry 
AMF MICAOCOMPUTEA CENTER. Tam pa 
ATLANTIC SALES, Miami 
COMPUTER JUNCTION, Fort Uudefeale 
COM PUTER SHACK, INC .• J eck aonv1ll• 
COMPUTEA STORE. Q earw•tet 
COMPVTEA SYSTEM RESOURCES, Galnuvllle 
COMPUTER WORLDS. Cl611water 

COMPUTERLANO, &oo. Ralon 

COMPUTERLANO, FOf1 Uudefdale 

COMPVTERLANO, Jackaonvllle 

COMPUTERLANO, Sar11011 

COMPUTERLANO, Tam p1 

COMPUTERLANO, WHt Palm Be1c ,, 

HEATHKIT ELECTRONIC CENTER, Hla tHn 

H.l.S COMPUTERMATION, M•lbou•n• 
MICROCOMPUTER SYSTEMS, INC ., Tamp1 

SOUND IDEAS. Galnet¥Ule 

SOUTH EAST M ICRO OATA, Qfl ando 


WILLIAMS RADIO & T .V , Jac ksonville 
YOUR 8 A$1C COM PUTER CENTER, FOf1 Pietce 
OEOAOIA 
ATLANTA COMPUTEA MART, A.t11n11 
BAILEY 'S COMPUTER SHOP, Augustl 
DELTA DATA DYNAMICS, Atlanta 
FLEMING ORVG CO , Wr• nt 
MICAO COMPUTER SVSTEM S. Atlant• 
HAWAII 
COMPUTER CENTER, Honolulu 
COMPUTERLANO OF HAWAII, Honolulu 
RADIO SHACK ASSOC STORE, Honolulu 
IDAHO 
DENNIS STONE ENTERPRISES. Fruit land 
ELECTRONIC SPECIALTIES, BolH 
R & L DA TA. SYSTEM S, IOahO Falls 
ILLINOIS 
ALPINE COM PUTER CENTER, Rod: lord 
BY'TE SHOP, l•Grange 
CHICA.GO MAIN NEWSTANO, Eon11on 
COMPUTER STATION, Granlta City 
COM PUTER STORE, RocklOfd 
COMPUTERLANO, Munde1tln 
COM PUlERLANO, Niies 
COMPUTERLAND, P.atla 
GARCIA AND ASSOCIATES, Chicago 
ICOM, Lombard 

MAIN STREET COMPUTER CO , Decatur 

M IDWEST MICRO COMPUTERS. Lombard 

WALLACE COM PVTEAS, P9of11 


INOtANA 

COMP\.J.TECH MICROCOMPUTER SYSTEM S, 


Oun"-"" 
COM PUTER CENTER, South Bend 

DIGITAL TECHNOLOGY, Lal • yet1e 

FALL CREEK ELECTRONICS, Peno1t1on 

IOWA 

BUSINESS DATA PROCES~NG, Des Moines 

CYBERIA, INC , AmH 

MEMORY BANK , INC, BeUendorl 

KANSAS 

CENTRAL KANSAS COM PUTERS, Herington 

LOUISIANA 

ACME BOOK co . B•ton Rouo• 

MAINE 

MAINE COM P\JTRONICS, Bangor 

MAINE MICRO SYSTEM S INC , Aut>urn 

M IO-M AINE COM PUTER COM PANY, Aut>urn 

RAOIO SHACK, South Pottl1nd 

MARYLAND 

CLAYTON ELECTRONICS, Towson 

COMM CENTER, Laurel 

COMPUlER AGE, Stlv., SCHlnQI 

COM PUTERS ETC , Towaon 

JACK FIVES ELECTRONICS INC , Pike1vllle 
PROGRAM STORE. 9altlmora 
SOLON SOFTWARE, Rockvllle 
MASSACHUSETTS 
COMPUTER CITY, C,,arteSlown 
COM PUTER PACKAGES UNLIMI TED. West 
Boylslon 
COMPUTER VILLAGE. w Springlle lo 
LANO OF ELECTRONICS, Lynn 
LIGHTHOUSE COM PUTER SOFTWARE. Rehoboth 
MARK GOROON COM PUTERS, C.mDfldge 
SMALL BUSINESS SYSTEMS GROUP, Dunstable 
SOUND COM PAN Y, Spungllekt 
TUFTS RADIO ELECTRONICS, MeotOfO 
MICHIGAN 

All FOR LEARNING, w Bloomheld 

ALTERNATE SOURCE, U n1Jng 

A.M. ELECTRONICS, Ann Ar1>0f 

COMIC KINGDOM, O.ttoit 

COMPUTER CENTER, G1rden Clly 

COMPUTER CONN ECTION, Farmington Hiits 

COM PUTER MART, Cl•waon 

COMPUTER ROOM, Kalama.zoo 

COM PUTERLANO, KenlWOOd 

COMPUTERLANO, Sout hfie ld 
COMPUTRONIX. MkU• nd 

EIGHT BIT CORNER, Muakagon 

FERRIS RADIO, Hazet Park 

GOLDEN ANVIL South H1ven 

HOBBY HOUSE, S.111• Cr. 
LEVEL IV PRODUCTS, INC , U¥onl• 
LYCEUM, INC , Warren 
MAIN SVSTEM S, INC., Flint 
M IO-M ICHIGAN MEMORY, l)jmondale 
NEWMAN COMPUTER EXCHANGE, Ann A.rbof 
TRI.COUNTY ELECTRONICS & SOUND CENTER, 
Fenton 
WIZARO'S ARSENAL, EHi L1n1lng 
YE OLDE TEA.CHEAS SHOPPE, YpallanU 
M INNESOTA 
CODE ROOM. Eden Pra lue 
DIGIT AL OEN, Burn1vllle 
M INNESOTA SOFTWARE. Wh lta B..r Lake 
PERSONAL BUSINESS SYSTEMS , MlnnHpohs 
ZIM COMPUTERS, Brooktyn <Anter 
MISS.S,S,Ppt 
C.COM. Jack.eon 
DYER'S, INC .. Weit Point 
SOFTWAREHOUSE, J ackson 
MISSOURI 
CENTURY NEX1 COM PUTERS, ColumtMa 
COMP·U· TRS SOFTWARE CENTER, Florissant 
COMPUTER CENTER, Joplln 
COMPUTEAMAAT, Spr lng llald 
CRC COMPUTERS, Joolln 
PERSONAL COMPUTER, Cl li June1ton 
RADIO SHACK. W1rtaw 
SOFTWARE SHACK. Belton 
UNITED COMPUTER STORES. St Ch• rles 

MONTANA 
COM PUTER STORE, Bl lllnQI 
INTERMOUNTA. IN COMPUTER. ltvinglloo 
NElftASKA 
APf>LETREE SOFTWARE, Battle Creek 
COMPUTERLAND, Om•na 
COMPUTERS WEST. Om1n1 
M IDWEST COMPUTER CO , INC., Omaha 
sconSBLUFF TYPEWRITER & OFFICE 
PRODUCTS, Scouabtufl 
NEVADA 
BVTE SHOP, Reno 
CENTURY 23, LH Vtgll 
HOME COMPUTERS, LH Vagas 
HURLEY ELECTRONICS, LH Vegas 
NEW HAMPSHIRE 
B ITSNBVTES COMPUlER CENTER, Concord 
COMPUTER TOWN, Sa lem 
COM PUTERLAND, Nunua 
PAUL'S TV, Fremont 
PORTSMOUTH COMPUTER CENTER, ~t1moutn 

RADIO SHACK ASSOC. STORE, Keene 
STURDIVANT ANO DUNN, Conway 
NEW JERSEY 
ABE'S TV SALES & SERVICE, G lassboro 
BARGAIN BROTHERS, WHI Trenton 
COMPUTER CORNER OF NJ, Pomp1on Pl ains 
COMPUTER ENCOUNTER, Princeton 
COM PUTER FORUM, Redbank 
COM PUfER M ADNESS, Englishtown 
COM PUTER MART OF NJ, INC.• lselin 
COM PUTEALAND, Cherry Hill 
COM PUlERLANO, Pa11mus 
CROWLEY'S, Wnit•hooH Station 
0AV £·s ELECTRONICS, INC , Pennsville 
ELECTRONIC WORLD. M1ntu1 
GS B EL ECTRONICS. INC, Mapte Shade 
J & J ELECTRONICS, INC (R/S Dealer), 
Hacke1111own 
LASH EN ELECTRONICS, INC, Denvme 
MIDAS OA T A SYSTEMS INC.. Mallton 
OMNIFAX, cneuy Hiii 
RADIO SHACK ASSOC. STORE. M OOl'Htown 
SIU.NT PARTNER Fort lee 
NEW M EXICO 
AUTEL ELECTRONICS CO , Alt>uquerque 
J&W ENTERPRISES, Clovis 
M ITCHELL M USIC, Carlsbad 
THOM AS E CARR JEWELER, A.lam<>gOl' dO 
WARGAMES WEST, Albuquerque 
NEW YORK 
A WORLD OF COM PUTERS, Port Chut., 
ARISTO CRAn DISTINCTIVE M INIATURES, 
New Y01k. 
ASD HOM E COMPUTER CEN TER, Poughlor.eep1le 
BEALINER COMPUTER CENTER, New Hyde Pane 
C HABILO OF NEW C>ORP, S1tten 1•1 and 
COMPUTER CORNER, Whitt Plains 
COMPUTEA ERA. New YOfk 
COMPUTER FACTORY, N1w YOOt 
COM PUTER RESOURCES, WllUamsvUle 
COMPUTER SHOP, Klng11on 
COMPUTER STORE. Roc:l'lester 
COM PUTER TREE. INC , Enctwe11 
COMPUTERL.ANO, Cltle Place 
COMPUTERLANO, White Plalna 

COMP\fTEALANO OF NYC, New Yortoi. 

OtGIBYTE SYSTEMS, New Yottl. 

8().MICROCOMPUTER SERVICES. Ccmoe1 

FUlURE VISIONS COMPUTER STORE, MeMll• 

HOME COM PUTER CENTER, Aochest., 

LONG ISLAND COMPUTER GENERAL STORE. 

Lynbrook 

MR COMPUTER, Wappingers Falls 

OMNIFAX, DeWitt 

SOFTRON SYSTEMS, Rensselaer 

UPSTATE COMPUTER SHOP, New Hartford 

NOftTH CAROLINA 

BYTE SHOP, GrHnlbOIO 

SOUNO M ILL, H•velocli. 

TO'S RECORD SHOP. Sylva 

OHIO 

A8ACUS II, Toledo 

ALTAIR SYSTEMS, INC., Dayton 
ASTRO VIDEO ELECTRONICS. INC . lancHllf 

BUS COM PUTER, M~IOf 


CINCINNATI COMPUTEA STORE. Cinclnn1tl 

COM PUTER STORE, ToledO 

COMPUTERLANO, Co1umbU1 

COMPUTERLANO, May field Heights 

COMPUTERLANO, North Olrn1led 

COMPUTERLANO, W•n•n 

CUSTOM SOFT, INC .. Loulavil1e 

H. GABRIEL & CO., M1d laon 
JOBAR ENTERPRISES, Mldc::llef ield 

MICROAGE, Cotumt>us 

MICRO COMPUTER CENTER, Centerville 

MICRO ELECTRONICS INC.• ColumbUI 

MICRQ.MINI COMPUTER WORLD, C.O.umbul 

TWENTY·FIRST C ENTURY SHOP, Cinclnn1tl 

UNIVERSAL AMATEUR RAOlO INC., Reynoldtburg 
WANNA PLAY, Cincinnat i 

OKLAHOMA 

COMPUTER STORE, INC , lulu 

COM PUTEA WORLD, Tul sa 
RADIO SHACK ASSOC STORE, Guymon 

SOUNDS. ETC., Walong1 

VERN STREET PRODUCTS, Sapulp1 

OAEGON 

COMPUTER PATHWA YS, Salem 

TRs-80 PRODUCTS L TO., Ponl1nd 

PENNSYLVANIA 

ALLIED HOBBIES, Pnlladelphia 

AATCO ELECTRONICS, Kingston 

BELL ELECTRONICS, Ghatd 

COMPUTER WORKSHOPPE, Monroeville 


~~~N:,~~~~.D~~· Pho&n~.. 

TELEVISION PARTS COMPANY INC , New 
Brlgl'1ton 
WAYNESBURG RADIO, Wayn ..burg 
SOUTH CAROLINA 
OMNI ELECTRONICS, Charlea1on 
TENNEUl.E 
ACE MINI SYSTEMS, Clark1vllle 
CHATTANOOGA COMPUTER CENTER, 
C1'1 attanooga 
COM PUTER WORLD. Nashville 
COM PUTEALAB, Memphl1 
H & H ELECTRONICS, TullahOfna 
WEBB'S PHARMACY & ELECTRONICS, Haulm an 
TIEXAS 
COOEOATA, INC., Arlington 
COM PUSHOP. Bellaire 
COMPUSHOPIFMt9eOW, Houslon 
COMP\JSHOP/N F""'f, Houston 
COMPUSHOP, Richardson 
COMPUTER 'N THINGS, AusUn 
COMPUTER CONCEPTS. Beaumont 
COMPUTER HOBBY CENTER, Au1ttn 
COMPUTER POAT, Atllngton 
COMPUTER SALES ANO SERVICE, Fort Worth 
COM PUTER SOLUTIONS, San AntOf'llO 
COMPUTER TECH ASSOCIA TES, El Piao 
COM PUTERLANO OF SW HOUSTON, Houllon 
COMPUTERS BY O'N EILL. lake Jack.son 
COMPUTEx.. Webtllf 
GATEWAY ELECTRONICS, Houlton 
KA ELECTRONICS, Oa llu 
M Af=IYMAC INDUSTRIES (F\IS 0..t9f). Hovston 
PAN AlrAERICAN ELECTRONICS (RIS 0..llf), 
Mlaelon 
R.L COLE'S ELECTRONICS. San Antonio 

WAGHALTEA BOOKS, INC.. Houtlon 

UTAH 

COMPUTERlAND, Salt l•k• City 

CTI, Pro'IO 

OVALITY TECHNOLOGY, Salt lake City 

VIRGINIA 

COMPUTER SOl.UTIONS. Lee1bu1g 

COMPUTER WORKS, INC.. Harrl tonburg 

HOME COMPUTER CENTER INC . Virg inia ~ 
LITTLE SOLDIER. A leundrl • 

WASHINGTON 

AMERtCAN MERCANTILE COMPANY, S.attle 

BYTE SHOP. Bellevue 

COMPUTER CONNECTION, Sllvetda le 

COMPUTERLANO, 6tlle'IU9 

COMPUTERLAND. Feder1l W •'f 

EMPIRE ELECTRONICS, Seattle 

LORDS, ~t Angeles 

MAGNOLIA M ICRO SYSTEMS , s.. ttle 

PERSONAL COMPUTEAS, INC., SPQ+lane 

UNIVERSITY VILLAGE M USIC, Seallle 

WESTERN M tCROCOMPUTER CENTEA, 

8e1tlngh1m 

WEST VIRGINIA 

COM PUTER CORNER. MOfganlown 

COMPUTER STORE. Huntington 

SOUND & ELECTRONIC SPECIALTIES, 

M 0tg1ntown 

WISCON~N 

BYTE SHOP, Milw1ukM 

COLORTRON COM PUTER OIVISION. Raiclne 

COMPUTER WORLD, Appleton 

COM PUTERLANO, Madison 

COM PUTERLANO, MllwaukM 

COMPUTERLANO OF FOX RIVER VALLEY, 

Oshkosn 

MAGIC LANTERN COMPUTER, M1dl10n 

PETTED MICROSY'STEMS. Ml lw1ukM 

R.A.040 SHACK, M1u1ton 

S & 0 TV SALES. M onroe 

SOFTWARE C ASSETTES, M9dlaon 

WYOMING 

COMPUTER CONCEPTS, Cheyenne 

PUEATO AICO 

M ICRO COMPUTER STORE, C.parra Tenac. 


AUSTRALIA 

'DeFOREST SOFTWARE, NunawadlnQ, Vic. 

CANADA 

•M ICRON DISTAIBUTING, Toronto . Ont . 

Compuman. OHIWI., Ont. 

MICfornetlc Syatema \nc., Vencouver, 8 .C. 

Micro Snick of W. C.n1da, Reg ina, S.sk 

Or1tw>n Hoktlno1 Ltd., Edmonton, Alb. 

Total Computer Sy11em1. A.ju , Onl . 

CAAlllEAN ISUNOS, CENTAAL ANO SOUTH 

AME~ICA 
· wEST INOIES SALES CO. LTD.. H la\Hh, FL. USA 
P:IU.NCE 
'DANIEL P. LUCET, Alfortvllle 
G~EECE 
' CAAITATO TECHNICAL. Athen• 
HONG KONG 
' A.SSOCiATEO INOUSlRIAL SUPPl.IES, HOOQ 

ITAlYK'BITS & BYTES, Milan 
KO•EA 

' SIN HAN TRADING CORP., Seoul 

NETHERLANDS I I ELGIUM 

' SOFTWARE IMPORT BRABANT, Elodh<>V•n, 
Netn 
NEW ZEALAND 
"VISCOUNT E LECTRONICS, Pa lmettton North 
NO~WAY ( 
' AIS SORLUNO, Ved1vagen 
•EPUILIC OF SINGAPOAE 
'OG BUSINESS COMPUTER, ~ngapore 


SOUTH AFIUCA 

COMPUTERLANO, Glbtonia 'BRIAN VICKERS, Sandton 
COMPUTERLANO, Wh1tan1 tl SWEDEN 
COMPUTERLANO OF HARRISBURG, 'SENTEC AB, JatfaH1 
MKhanlc1t>urg UNITED KINGDOM 
ERIE COM PUTER, Erie 'CALISTO COM PUTERS, Bi11ning,,am, EnQInstantSoftvvare· 
J & E COMMUNICATIONS , Duncan1~ 1ll• W£1T GE• MANY 
M IGHTY BYTE COMPUTER CENTEA, Hors,,am 'MICROSTUFF. Frankfurt 
OMNIFAX, F1111enil1•Peterborough, N.H. 03458 • REINHARD NEOELA. M•Oldorf 
OMNIFAX, Pnll1delph la 
PITTSBURGH COMPUTER STORE. P1U1t>u1gh 

' ln111nt Sottwate Ol1Uibutor 
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"New programs can be 
constructed using the 
standard Level II BASIC 
editing commands. " 
the statement begins with Y and the previ
ous match was a yes result, the rest of the 
statement will be executed normally. A 
statement with a Y prefix wi ll be skipped if 
the no flag Is set. Study the following exam
ple: 

10 A'W HAT TYPE OF COMPUTER DO YOU HAVE 
20 M"'TRS-80/RADIO SHACK/LEVEL II/MODEL 1 
30 YT"80 MICROCOMPUTING IS THE MAGAZINE FOR 
YOU! 
40 NT"SORRY, YOU ARE ON YOUR OWN. 

If the student answers any of the phrases of 
line 20, the message of line 30 will be print
ed. If some other answer is entered, the 
message of line 40 appears. 

A J(ump) causes the computer to jump to 
the statement indicated. The command 10 
J" 99 causes the computer to jump Immedi
ately to line99. Similarly, 10YJ"99 will jump 
to line 99 If the previous match statement 

PLEASE PRESS ENTER TO SEE AN EXAMPLE PROBLEM 
600 c•THIS IS AN EXAMPLE PROBLEM USING THE PILOT INTERPRETER . 
610 A•FIRST OF ALL, WHAT IS YOUR NAME 
620 T•OK, @, HERE I S YOUR QUESTION. WHAT IS THE BEST 
MAGAZINE FOR THE TRS-80 MICRO-COMPUTER 

A = BETTER HOMES AND GARDENS 
B = PSYCHOLOGY TODAY 
C = 80 MICROCOMPUTING 

630 T•coNSIDER THE CHOICES CAREFULLY @ AND TELL ME 
640 A•Is YOUR ANSWER A , B , OR c 
650 M"A 
660 YT"ONLY IF YOU ARE USING YOUR COMPUTER AS A FLOWER POT! TRY 
AGAIN 
670 YJ"640 
680 M"B 
690 YT.COMPUTER PROGRAMMING MUST BE DRIVING YOU CRAZY! TRY AGAIN . 
700 YJ"640 
710 M•c 
720 YT"YOU ARE ABSOLUTELY CORRECT! GOOD LUCK AND ENJOY US ING PI 
LOT. 
730 YE • 
740 T"YOU ARE NOT FOLLOWING THE DIRECTIONS! 
750 J"640 
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EAST COAST WEST COAST 
nMEGA Sales Co. 

12 Meeting St. 
Cumberland, RI 02864 

1-401-722-1027 

nMEGA Sales Co. 
3533 Old Conejo Ad. #102 
Newbury Park, CA 91320 

1-805-499-3678 
CA. TOLL FREE 1-800-322-1873 

1-800-235-3581 

ATARI 800 32K & EPSON MX-80 PRINTER 
w/ INTERFACE & CABLE 

BOTH FOR $1449 
with ATARI 810 DISK DRIVE 
with LEEDEX/AMDEK COLOR-1 13" MONITOR~=!! 
COMPLETE SYSTEM $2,222 

ANAOEX 
$1295 

DIABLO 630 
$2099 

NEC 12" 
MONITOR 

$229 

$399 

OKIDATA 
MICROLINE- 80 

ATARI 800 3 2 K $779 
EPSON MX- 80 $479 

• 	 WE ACCEPT C.0 .0 .' S 
• 	 NO SURCHARGE FOR 

CREDIT CARO ORDERS 
• 	ALL EQUIPMENT FACTORY 

FRESH W / MFT.WRNTY. 
• 	STOCK SHIPMENTS 

SAME DAY OR NEXT 

• NO HIDDEN CHARGESlll 

INTERTEC SUPERBRAIN 64K RAM 
OD SUPERBRAIN 
NEC 5510 SPINWRITER 
NEC 5530 SPINWRITER 
OKIDATA M ICROLINE-80 

OKIDATA MI CROLINE-82 

OKIDATA MICROLINE-83 

APPLE 11 PLUS 48K 
APPLE DISK w/ 3.3 DOS Contro ller 
APPLE DISK w/ o Contro ller 
BASE II PRINTER 
HAZELTINE 1420 

NORTHSTAR HORIZON II 32K OD 
ANADEX DP-9500 

TELEVIDEO 91 2C 

TELEVIDEO 920C 

TELEVIDEO 950 

CBM 8032 COMPUTER 

CBM 8050 DISK DR IVE 

CBM 4032 COMPUTER 

CBM 4040 DISK DRIVE 

CBM 4022 

CBM VIC-20 

CBM C2N 

RA DI O SHACK II 64K 

RADIO SHACK Ill 16K 

LEEDEX/ AMDEK 100 

LEEDEX/ AMDEK lOOG 

LEEDEX/ AMDEK COLOR-1 13" Color Monitor 

MICROTEK 16K RAMBOARD for ATARI 

MICROTEK 32K 

ATARI 400 16K 

ATARI 825 PRINTER 

ATAR I 850 1NTERFACE 


or both together 

ATAR I 810 DISK DRIVE 


(Call fo r price list o f AT ARI software) 


PRICES ARE SUBJECT TO CHANGE WITHOUT 

$2799 

$3195 

$2595 

$2595 

$ 399 

$ 529 

$ 799 


$CA LL 

$CALL 

$CALL 


$ 599 

$ 799 

$2975 

$1 295 

$ 669 

$ 729 

$ 959 

$1 475 

$1449 

$1090 

$1090 

$ 679 

$ 289 

$ 85 

$3245 

$ 839 

$ 139 

$ 169 

$ 349 


$ 99.95 

$ 165 

$ 349 

$ 619 

$ 139 

$ 749 

$ 449 


NOTICE. 

::E EAST COAST I WEST COAST • 

OMEGA SALES CDMPAN~3a9 
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" The use of a second set 
of quotation marks is totally 
unpredictable and is normally 
bad programming practice." 

Type the program in exactly as listed. To Broken Rules 
make an att ract ive display, the down arrow 

resu lted in a yes flag . 
Several ru les are broken in the program, 


Constructing New Programs (or linefeed) is used at the end of lines. but for a good reason. One should not nor

New programs can be constructed using When encountered in the program, they ac mally use a second set of quote marks in a 


the standard Level II BASIC editing com complish the same th ing you see on your Pilot program statement. You will find two 

mands, including Auto, Edit, New and De video display- the printing jumps to the be sets in lines 160, 220 and 230. The use of a 

lete. They can be saved and loaded to cas ginning of the next line. See, for example, second set of quotation marks is totally un

sette with the CSAVE, CLOAD and CLOAD? lines 10, 20 and 30. In addition, there appear predictable and is normally bad program

commands. Any error found in a program to be run-on words in line 20. However, ming practice. Yet, in the lines above they 
will be noted with an Error in the Line XX when printed in wide characters as instruct  are absolutely essential to illustrate a point 
message. ed in line 10, the display looks fine. and have been thoroughly tested and are 

Program Listing 1 is in BASIC and wil l 
prepare the machine language System tape 
that you will use at the beginning of every 
Pilot programming session. Type the pro Program Listing 3. Pilot Interpreter Source Code. 
gram in as shown and run it. Follow the di· 
rections and prepare your new Pilot inter· 1000 ORG 41E8H ; SET MEMORY SI ZE 

1010 DEFM '3 2465 ' 
102 0 DEFB 00H 

prater tape. The program also contains 
many double checks to make sure t hat 1030 ORG 4016H ;RESET KEYBOARD DRIVER TO 
there are no mistakes in your data state 10 40 DEFW 7E98H ; I NI TI ALIZATION ADDRESS 
ments. if you find a checksum error when 105 0 ORG 7E98H 

1060 LD HL,BEGIN ; RES ET NAME COMMAND TO 
1070 LD ( 418FH ), HL ; PILOT INTERPRETER 

running the program, go back and check the 
entries in the line number indicated. 

1080 LD HL ,03E3H
it might be wise to devote an entire cas 1090 LD ( 4016H) ,H L ;RESET KEYBOARD DRI VER 

11 00 LD HL ,TI TLE 
111 0 CALL 28A7H ;WRITE SIGNON MESSAGE 

sette to Pi lot. On one side, keep the Pilot 
tape-maker. You can use this program to 

1120 LD A, 0DHgive others the Pilot interpreter. On the 1130 CALL 032AH 
other side, you will c reate your own Pi lot 11 40 XOR A 

1150 LD HL,41 E7H 
1160 J P 00C 0H ;JUMP TO LEVEL II START

system tape. CSAVE the BASIC program 
before you actually make the Piiot Interpret 

1170 TITLE DEFB lCH 
er. If you have made a mistake the computer 1180 DEFB lFH 
will return all the way back to the memory 119 0 DEFM ' TRS- 80 PILOT I NT ERPRETER &' 

1200 DEFB 00H 
1210 ORG 7ED4 H

size question. A backup copy on tape will 
keep you from losing the program In case of 1220 CLS CALL 01C9H ;CLEAR SCREEN AND JUMP TO TYPE 
disaster. 1230 J R TYPE 

Once you have prepared the Pilot inter 1240 WIDE CALL 01C9H ;CLEAR SCREEN, SWI TCH TO 
1250 LD A, 17 H ;WIDE LETTERS AND JUMP TO 
1260 CALL 032AH ; TYPE ROUTINE 

preter program and followed the directions 
for entry, the screen should clear and 127 0 J R TYPE 
TRS-80 Pilot Interpreter and Radio Shack 1280 ASK I NC HL 

1290 LD A, (HL) ; CHECK FOR QUOTES 
1300 CP 22H 

Level II BASIC should be displayed along 
with the Ready prompt. Type in a simple 1310 JR NZ, WRONG 
one-line Pilot program, such as 10 T"WEL 1320 PUS H HL 
COM E TO PILOT. 1330 PUSH BC 

1340 INC HL 
In BASIC we use the command Run to be 1350 LD A, (HL) ; IF THERE IS A MESSAGE, 

gin program execution. In Pilot we use the 1360 CP 00H ;PRINT IT 
1370 JR Z, ASK2 
1380 CALL 28A7H

command Name. Type Name and Enter and 
you should see the message above printed. 1390 ASK2 CALL 1BB3H ; WAIT FOR USER RESPONSE
Why use t he word Name? The TRS-80 recog 1400 CP 01H 
nizes about 100 different words. Among 1410 JR Z,STRTl ;IF BREAK KEY THEN STOP 

1420 POP BC 
14 30 POP HL 

these are Print, For, Next , Edit, List and 
others. The TRS-80 also recognizes Name, 1440 JR SKIP
but unlike the other commands, Name has 1450 BEGIN LD HL, ( 40A4H ) ; BEGI N EXECUTION , SET HL AT 
no specific funct ion assigned to it. As a re 1460 LD C, ' Y' ;BEGINNING OF TEXT , SET FLAG 

14 70 PUSH DE 
1480 START POP DE

sult, Pilot can borrow the Name command 
without affecting normal BASIC execution. 1490 LD A, (33 40H ) ; CHE CK FOR BREAK KEY AND STOP

Program Listing 2 when typed in and exe 151l ll CP 04H 
cuted, will provide an Int roduct ion to Pilot. 15l ll JR NZ , STRT2 

1521l STRTl HALTThe program occupies about SK of memory, 
Program continues so 4K owners wil l need to break the progam 

into smaller pieces. 
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Our MX-80 was a pretty tough act to follow. I mean, 
how do you top the best-selling printer in the world? 

Frankly, it wasn't easy. But the results of all our 
sleepless nights will knock your socks off. 

The MX-100 is a printer that must be seen to be be
lieved. For starters, we built in unmatched correspon
dence quality printing, and an ultra-high resolution bit 
image graphics capability. Then we added the ability to 
print up to 233 columns of information on 15" wide 
paper to give you the most incredible spread sheets 
you're ever likely to see. Finally, we topped it all off 
with both a satin-smooth friction feed platen and fully 
adjustable, removable tractors. And the list of standard 
features goes on and on and on. 

Needless to say, the specs on this machine - and 
especially at under $1000 - are practically unbelievable. 
But there's something about the MX-100 that goes far 

beyond just the specs; something about the way it all 
comes together, the attention to detail, the fit, the feel. 
Mere words fail us. But when you see an MX~lOO, you'll 
know what we mean. 

All in all, the MX-100 is the most remarkable printer 
we've ever built. Which creates rather a large prob

lem for those of us at 
Epson. 

How are we going to 
top this? 

Your next printer. 

EPSON 

EPSON AMERICA, INC. 

,,,.404 23844 Hawthorne Boulevard • Torrance, CA 90505 • (213) 378-2220 
See the whole ilflcredible Epson MX Series of printers at your Au 
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"Several of the major computer 
manufacturers liave announced plans 
to release versions of Pilot 

•' 

for their products in mid-1981." 

guaranteed to work. Try to avoid their use In 
your programs. 

The @ symbol In lines 310, 325 and 326 ls 
actually a shift-@. This must be done to 
make the @ symbol appear on the video dis· 
play. Try to use only the unshifted @ sym
bol for Its intended purpose and avoid the 
shifted-@ symbol. The normal use of @ Is 
shown In lines 620 and 630. 

1530 
1540 
1550 
1569 
1570 
1589 
1599 
1600 
1610 
1620 

STRT2 

STRT4 

LO 
CP 
INC 
JR 
LO 
CP 
JR 
INC 
LO 
INC 

A, (HL) 
00H 
HL 
NZ,STRT4 
A, (HL )
00H 
Z, STRTl 
HL 
E, (HL) 
HL 

;TWO ZEROES IN A ROW MEAN 

;SAVE LINE NUMBER IN DE 

END 

More experienced machine language 
programmers will be Interested In Program 
Listing 3. Any editor/assembler program 
could be used to produce a workable object 
code program from this listing. Of special 
interest are the use of several ROM routines 
to both conserve memory and take advan

1639 
1649 
1650 
1660 
1670 
1680 
1699 
1700 
1710 

BACK 

LO 
PUSH 
INC 
LO 
CP 
JR 
CP 
JR 
CP 

O, (HL ) 
DE 
HL 
A, (HL)
' Y' 
Z,FLAG 
'N' 
Z, FLAG 
'T' 

;LOAD A WITH CHARACTER AND 
;TO APPROPRIATE SECTION 

JUMP 

tage of the efficient coding available. De· 
tails of a few of these commonly used sub
routines are outlined below: 

1720 
1730 
1749 
1759 

JR 
CP 
JR 
CP 

Z,TYPE 
' A' 
Z,ASK 
'M' 

1760 JR Z,MATCH 
1770 CP 'J I 

CALL 28A7H Prints a message on the video screen. HL 
must point to first byte of string. String 

1780 
1799 

JR 
CP 

Z, JUMP 
'E' 

must end with a zero byte. AF, BC, DE and 1800 JR Z, ENDl 
HL are used. 1810 CP 'W ' 

CALL 032AH Prints the character contained in register 1820 JR Z,WIDE 
Aon the &CIMO at current cursor location. 1830 CP 'C' 
Uses AF. 1840 JR Z,CLS 

CALL 01C9H Clears screen and positions cursor at lo· 1850 WRONG JR ERROR IF NONE MATCH THEN ERROR 
cation o. 1860 FLAG CP c SEE IF CONDITIONAL MATCHES 

CALL 1BB3H Prints a question marl< and allows uaer en· 
try as In BASIC's INPUT statement. The 
entry will be stored starting at 41E8H, A 
contains a O II Enter was the terminating 
character, 1 ii the Break key was used. HL 
and BC are used. 

1870 
1880 
1890 
1900 
1910 
1920 

SKIP 
JR 
INC 
LO 
CP 
JR 
PUSH 

Z,BACK 
HL 
A, (HL) 
22H 
NZ,ERROR 
HL 

CURRENT FLAG IN C 
NO MATCH SO SKIP COM MAND 

CALL OA9AH Transfers the value stored In HL to mem 1930 PUSH BC 

CALL OFBDH 
ory location 4121H and 4122H. 
Convert valueln4121H and4122H to ASCII 

1940 
1950 SKIP2 

INC 
JR 

HL 
START 

CALL 1E5AH 

string and store at location 41 ESH + length 
of string. 
Converts string s tart ing at location HL into 
a numerlcal value and stores In DE. Uses 
HL, BC, and DE. 

1960 
1970 
1980 
1990 
2000 
2010 

TYPE INC 
LO 
CP 
JR 
PUSH 
PUSH 

HL 
A, (HL) 
22H 
NZ,ERROR 
HL 
BC 

; TYPE STATEMENT TO 

;CHECK FOR QUOTES 

VIDEO 

2020 INC HL 
The use of absolute jumps Is minimized 

so the code will be easy to relocate. The lnl· 
tialization section not only automatically 
sets memory size at a value sufficient to 

2030 
2040 
2050 
2060 
2070 

TYPE2 LO 
CP 
JR 
CP 
JR 

A, (HL ) 
00H 
Z ,TYPE3 
40H 
Z,BUFFER 

;CHECK FOR @ SIGN 

protect the routine, but also begins execu
tion Immediately upon loading. The slash 
and Enter keys are not needed. 

The Piiot language Is a fun and Interest

2080 
2090 
2100 
2110 
2120 

BUFFER 

CALL 
INC 
JR 
PUS H 
LO 

032AH 
HL 
TYPE2 
HL 
HL,41E8H 

;OUTPUT CHARACTER 

;TYPE MOST RECENT 
;ANSWER TO SCREEN 

TO SCREEN 

ing alternatlve to BASIC. A wealth of Infor
mation on Piiot is available in past micro
computing journals which can be used with 

2130 
2140 
2150 
2160 

CALL 
POP 
INC 
JR 

28A7H 
HL 
HL 
TYPE2 

a minimum of translation for this system. 
Anyone from a first-grader up should be 
able to learn and use Piiot after only a short 
Introduction. 

2170 
2180 
2190 
2200 
2210 

TYPE 3 

TYPE 4 

LO 
CALL 
POP 
POP 
JR 

A,0DH 
032AH 
BC 
HL 
SKIP 

Several of the major computer manufac
turers have announced plans to release ver
sions of Piiot for their products in mld-1981, 

2220 
2230 
22 40 

ERROR LO 
CALL 
POP 

HL,ERRMES 
28A7 H 
HL 

;TYPE ERROR MESSAGE AND STOP 

which will provide the opportunity to see Program continu~s 

what Pilot Is all about.• 
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2259 CALL 9A9AH 
2260 CALL BFBDH 
2270 CALL 28A7H 
2280 ENDl HALT 
2290 MATCH LO C, ' Y ' ;COMPARE ANSWER TO LIST AND 
2309 INC HL ;SET APPROPRIATE FLAG 
2310 LO A, (HL)
2320 CP 22H 
233 0 JR NZ ,ERROR 
23 40 PUSH !IL 
2350 JR MATCHl 
2360 JUMP INC HL ;JUMP TO LISTED LINE NUMBER 
2370 LO A, (HL)
2380 CP 22!1 
2390 JR NZ,ERROR 
2400 INC HL 
24 10 PUSH BC 
2420 CALL 1E5AH ;CONVERT STRING TO NUMBER IN DE 
2430 LO HL, (40A4H ) 
2440 JUMP2 LO A,L 
2450 OR H 
2460 JR Z,JUMP4 ;LINE NOT FOUND SO PRINT ERROR 
2479 LD C , (HL )
2480 INC HL 
2490 LD B, (HL) 
2500 PUSH BC ;SAVE NEXT LOCATION 
2510 INC HL 
2520 LD A, (!IL ) 
2530 CP E 
254 0 JR Z,JUMP3 
2550 POP HL 
2560 JR JUMP2 
257 9 JUMP) INC HL 
2580 LD A, (HL) 
2590 CP D 
2609 JR Z,LI NE ;IF MATCH GOTO LINE 
2610 POP HL 
2620 JR JUMP2 
2639 LINE DEC HL ;RESET HL TO PROPER LOCATION 
26 40 DEC HL 
2659 DEC HL 
26 60 POP BC 
2670 POP BC 
26 80 JR SKIP2 
2690 JUMP4 POP BC 
2700 JR ERROR 
271 9 MATCHl INC HL ;POINT TO TEXT ANSWER 
2720 LD DE , 41E8H ;POINT TO USER'S ANSWER 
273 0 MATCH2 LD A , (HL) 
2740 CP 2FH ;CHECK FOR SLASH 
2750 JR Z,MATCH3 
2760 CP BBH ;CHECK FOR END OF LINE 
2770 JR Z,MATCH3 
2780 EX DE,BL 
2790 LO B, (BL)
2800 EX DE,HL 
2810 CP B 
2820 JR NZ , FAIL 
2830 INC HL 
28 40 INC DE 
2850 JR MATC H2 
2869 FAIL INC HL ;NO MATCH THIS TIME 
2870 LD A , (HL) 
2889 CP BllH ;CHECK FOR END OF LINE ~ Add 3%2890 JR Z,SETFLG 
2900 CP 2FH ; CHECK FOR SLASH Oklahoma Residents add 2% tax. 
2910 JR Z,MATCHl C.O .D.'1 WELCOME! 
2920 JR FAI L 
293 0 SETFLG LD C, ' N' ;SET FLAG TO NO 
29 40 MATCH3 POP HL 
2950 JR TYPE4 
2969 ERRMES DEFM 'ERROR IN LINE ' 
2970 DEFB 00H 
2980 END 

[918] 224-9588 

f REE CATALOGUE 
WITH EVERY 09',pERf 

SCRIPMOD 
By TERRY FIVEASH 

Scrlpmod Features 
• A llows you to use all those neat thlnQs 

your printer does from Scripsit! 
• For use with any smart printer . 
• Does not require special drives for 

your printer. 

• Use with LP IV, OW II , IDS 440, IDS 
460, NEC, DIABLO, OUME, and 
more! 

UNDERLINING, SUPERSCRIPT, 
SUBSCRIP, BOLD TYPE, PITCHES. 

YOU CAN EVEN UNDERLINE SPACEll 

This Program Is a must for 
every Scrlpslt user. 

Scripmod Is supplied on dlsc 
with full documentation. 

$39.95 
Print Central 

A utility for those with smart printers. 
To send a control code to your printer, 
slmply press the clean key and the ap
propriate letter key and see Instant 
execution. Any code from 1 to 31 may be 
sent. 

MODEL I  $24.95 

Shoot rays through bi.ck 
bo•, In _.ell of hidden 
stars. Watch out ! 
They ' re not always 

where they - · Model 
I or Ill , 16K L9Y<ll II Ml"' 

$14.95 

VIDEO SCllEEN FILTEii 
Hwd acry lic plastic 9Cfeen 
that's eesy to klllall-easy 
on your eyes. 

GS 1 - Model I . .... $14.95. 
GS2  Model II , 111 . $1• .95 
GS 3 - L-• 100 .. St•.95 
Special Size .. ... . . $16.95 

IOKllM!T 
lly-/Rjuton 

Super version al this 
Old game fe< your 
Model I or Molle! Ill 
TRS-80. Graphica, t6K 
Level II Mlnimuml 

114.M 

~ue the fair prin
'** from the clutcti. 
of the peOple of" Rall 
bitlore ll's too late! 
Supe< adventure with 
_,todi Fe< Model I or 
111 , 16K Level II min~ 

mun. S14.M 

MASTERCARD I M$A" I~ VISA 

v 38 

sco 
414 South Oak 
Sapulpa, Okla. 74066 
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CANADIANS 

NOW IN STOCK 


ACORN SOFTWARE 
PINBALL 


BASKETBALL 

INVADERS FROM SPACE 


Super action with SOUND 

& Machine Language SPEED 


Each avail for Mod 1 on 

CASS $19 .95 DISK $24.95 


SYSTEM SAVERS 

Will copy SYSTEM TAPES 


onto DI SK or Cassette 

Mod 1 DISK SYSTEM $19.95 


MEMOREX 5 1/ 4 .. D ISKETTES 

$5 .50 ea 10 tor $50.00 


MORE TO COME (&Mod 3) 

SEND FOR FREE INFORMATION 


We accept VISA 


CMD MICRO .... ~ 
PO BOX 1212 

EDMONTON . ALBERTA 
T5J 2M4 

OSI (BK) APPLE TRS-BOt 

Computen 
• Gamblln1 

Producb 
PRESENt s: • MG1aalne· 

PROBABILITY HANDICAPPING 
DEVICE 1 - A BASIC PROGRAM FOR: 
HORSE RACE HANDICAPPING 
Thos incredible p<ogr;im was wronen Oy a professional sollw¥e 
con5'llllnt to TRW Space Systems. Thos is a complex program 
carefully human laciOled lo< NSy use. It is a comprehensive 
hOfse racing system IOI spottlnQ llYtNys in th010<1g hOred sprint 
races. YO<lr computer will accurately predlC1 lhe win probabihty 
and odels ~ne IOI each horse oased on y0<1r entries trom lhe rac· 
ing lonn. The next day overlaid norm can be spotted on the 
track tore ooard. The user·s manual contains acornplete exptana· 
tlOll ol ove<lay bel1ing plus much more useful 1nlormation. The ap· 
pe;Klox contains a cle1.1iled lab run ol a 100 consecutive race 
sysle;n -kout stoowing • -ztnv 50%-.. ( $1 .50 return· 
ed tor each $1.00 llat waver.) Includes many features such as 
error correctlOn. buOble sort. hne printer outpul. aulornattc 
keyboird dll>ounce. archmnv. elc. The manual may be ordered 
separately tor pe<usal IOI $7 95 and credit. 
CHAWllllU 1', 2', • 41' IK VEllSIOMS 11.. AYllll*! 
l'M-1 u..·1 _... lllCI en- llr: 
~II (1111), TRUO lM II (11111. Cflllllllglr (IK) 29.95 
TR~•Nfl.E Dlllt . . . . .. 34.95 
l llAllO llEW FllOll SOL: Wiii AT THE RACES. Thos thOfOUQhOred 
hand~ algonthm is based on a currently popular OOOlc on 
lhoroughbfed rnul11pte regresst0n techniques. Bolh sprints and 
roules All ot ttoe lea1u1es ot PHD-1 plus more. This program on· 
corporales the best data entry technique we·ve ever seen 
32K TRS·80or APl't.E CASSETIE 34 .9~ 
32K TRS·80or APl't.E DISK ... 39.95 
llOOICS: 
............"- . . ........ 21.1& + :751'611 
l lllllflllll!Kmwltll 1C1111,._ ......... 14.95 + .75NH 

Make cheeks payable to JOE COWUTER DEl"T. I V' 193 
12713 .v ..... llwd., S.111 F, W...... H•. CA 91364 
!lilii!llJ\l CA rtslclems add 6 y, sales tax. ._. 
~ PHOllE OllllHI: 2t3·992·0514 miliillll 

'SEND $2.00 TO PLACE YOUR NAME ON OUR MAILING LIST. 
t rRS·BO is a registtre<t traiJtlmatk ol randy Coq)()fation. 

Program Listing 4. 

llllllll0 ; TRS- 80 PILOT INTERPRETER 
00910 ; 
00021! ; BY RANDY HAWKINS 
00030 ; 6214 HIDDEN COVE 
01l041l ; CORPUS CHRISTI, TEX 
000S0 
00060 

; 
; THIS PROGRAM LOADS THE PILOT INTERPRETER 

00070 ; INTO HIGH MEMORY OF A 16K CASSETTE BASED 
00080 ; SYSTEM ••• ABSOLUTE JUMPS ARE KEPT TO A 
01!090 ; MINIMUM TO MAK E RELOCATI ON SI MP LEST , 
01lll9 S ; 

41E8 00100 ORG 41 E8H ; LO AD BUFF ER WITH 
41E8 33 00111! DEFM '3246S' ;PROPER MEMORY SIZ E 
41ED 01! 01!120 DEFB 00 H ;ZERO MARKS EN D 
4016 llll l31l ORG 40 16H ;RESET KEY BOARD DCB 
4016 987E 00140 DEFW 7E98H ;TO INITIALI ZATION 
7E98 001 S0 ORG 7E98H 
7E98 21FF7E 00160 LO HL,BEGIN ;DEFINE 'NAME' 
7E9B 
7E9E 

228F41 
21E303 

00170 
00180 

LO 
LO 

(418FH ) ,HL 
HL,03E3H 

; COMMAND TO XEQ 

7EA1 
7EA4 

221640 
21B67E 

00190 
00200 

LO 
LO 

( 4016H) ,HL 
HL, TITLE 

;RESET KEYBOARD 
;DI SPLAY TITLE 

7EA7 CDA728 00210 CALL 28A7H ; ROM ROUTINE 
7EAA 3E0D 00220 LO A,0DH 
7EAC CD2A03 00230 CALL 032AH 
7EAF 
7EB0 
7EB3 

AF 
21E741 
C3C000 

00240 
002S0 
00260 

XOR 
LO 
JP 

A 
HL , 41E7H 
00C0H 

;JUMP INTO 
;AFTER MEM 
;QUESTION 

ROM 
SI ZE 

7EB6 lC 
7EB7 lF 
7EB8 S4 
7ED3 00 
7ED4 
7ED4 CDC90l 
7ED7 1879 
7ED9 CDC901 
7EDC 3El7 
7EDE CD2A03 
7EE1 186F 
7EE3 23 
7EE4 7E 
7EES FE22 
7EE7 20SB 
7EE9 ES 
7EEA cs 
7EEB 23 
7EEC 7E 
7EED FE00 
7EEF 2803 
7EF1 CDA728 
7EF4 CDB31B 
7EF7 FE01 
7EF9 2812 
7EFB Cl 
7EFC El 
7EFO 184A 
7EFF 2AA441l 
7F02 llES9 
7F04 OS 
7F0S Dl 
7Fll6 3A41l38 
7Fll9 FE04 
7FllB 21llll 
7F0D 76 
7F0E 7E 
7FllF FEll0 
7Fll 23 
7Fl2 21lllS 

1!0270 
00280 
00290 
00300 
00310 
00320 
01l331l 
llll34 0 
003S0 
00360 
00370 
01!380 
00390 
llll41l0 
llll410 
ll0421l 
00430 
00440 
004 Sll 
00460 
00479 
00480 
ll0491l 
00S00 
00Sl0 
ll0S20 
ll0S30 
00540 
ll0SSll 
00S60 
00S70 
llll580 
ll0 S91l 
0061lll 
01!610 
llll621l 
llll630 
00640 
llll6S0 
00661! 

TITLE 


CLS 


WIDE 


ASK 

ASK2 

BEGIN 

START 

STRTl 
STRT2 

DEFB 
DEFB 
DEFM 
DEFB 
ORG 
CALL 
JR 
CALL 
LO 
CALL 
JR 
INC 
LO 
CP 
JR 
PUSH 
PUSH 
INC 
LO 
CP 
JR 
CALL 
CALL 
CP 
JR 
POP 
POP 
JR 
LO 
LO 
PUSH 
POP 
LO 
CP 
JR 
HALT 
LO 
CP 
INC 
JR 

l CH 
lFH 
'TRS-80 PILOT INTERPRETER &" 
00H 
7ED4H 
01C9H ; CLEAR SCREEN 
TYPE 
01C9H ;CLEAR SCREEN 
A,17H ;AND SWITCH TO 
032AH ;WIDE LETTERS 
TYPE 
HL 
A, (HL) ;CHECK FOR QUOTE 
22H 
NZ,WRONG 
HL 
BC 
HL ;IS THERE A MES SAGE 
A, (HL ) ;AFTER THE QUOTE? 
0 ;IF NOT, THEN GO 
Z ,ASK2 7AHEAD TO ASK2 • •• 
28A7H ;TYPE MESSAGE 
1BB3H ; THEN USE ROM 
01H ;ROUTIME TO ACCEPT 
Z,STRTl 7ANSWER 
BC 
HL 
SKIP 
HL,(40A4H ) ; FIND TEXT START 
C, 'Y' ;SET YES/ NO FLAG 
DE 
DE 
A, (3840H ) ; CHECK FOR BREAK 
ll4H 
NZ,STRT2 

;JUMP TO 'READY' 
A, (HL) 
ll0H CHECK END OF 
HL TEXT •• • IF NOT 
NZ,STRT4 THEN CONTINUE 

P1ogram continues 
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NEW MODEL UPl-3 SERIAL PRINTER INTERFACE MAKES IT 
POSSIBLE TO CONNECT AN ASCII SERIAL PRINTER TO THE 
PARALLEL PRINTER PORT ON THE TRS-80. 

Software compatibi lity problems are totally eliminated because 
the TRS-80 " THINKS" that it has a parallel printer attached. 
NO MACHINE LANGUAGE DRIVER NEEDS TO BE LOADED 
INTO HIGH MEMORY BECAUSE THE DRIVER ROUTINE FOR 
THE UPl-3 IS ALREADY IN THE LEVEL 11 ROM! SCRIPSIT, PEN
CIL, RSM 2, ST80D, NEWDOS , FORTRAN, BASIC etc. a ll work as 
if a parallel printer was in use. 

The UPl-3 is completely self contained and ready to use. A 34 
conductor edge card connector plugs onto the parallel printer 
port of the model I Expansion Interface or onto the parallel 
printer port on the TRS-80 Ill. A DB25 so cket mates with the 
cable from your serial printer . The UPl-3 converts the parallel 
output of the TRS-80 printer port into serial data in both the 
RS232-C and 20 MA. loop formats. 

SPEEDWAY ELECTRONICS Also available from 
1354 AUBURN YE ODDE SHOPPE 
SPEEDWAY, IN 46224 ..-215 (317) 925-0496 

VISA MasterCard 

lRS 80 1s a tr.idemark of I i1ndy 

Switch selectable options include: 
• Linefeed after Carriage Return 
• Handshake polarity (RS232-C) 
• Nulls after Carriage Return 
• 7 or 8 Data Bits per word 
• 1 or 2 Stop Bits per Word 
• Parity or No pari ty 
• ODD or EVEN Parity 

UPl-3 assembled with 90 day warranty $139.95 
Kit with all parts, sockets, cabinet , etc . s 99.95 
UPl-4 fo r use with Model 1 and RS Printer 
Interface Cable $149.95 
Kit with all parts, sockets, cabinet , etc. $104.95 
Manual only (may be applied to order) s 5.00 
Ten day return privilege on assembled units 
Shipping and Handling on all orders s 4.00 
Specify BAUD rate 50-9600 BAUD 

TWO USER 

MULTI-TASKING 

$89 TS HARE VI. 3 

A SPLIT PERSONALITY FOR YOUR 

TRS - 80 MODEL I 


e 	 Interrupt driven executive patches to parent operating system 
NEWDOS 2. 1 or TRSDOS 2.3 . 

e Allows two active users to share a single TRS·SO. 
e Execute BASIC or MACHINE LANGUAGE (above 7700 Hex). 
e Joint access of disk files. 
e Second user ties to HOST via modem, terminal, o r 2nd TRS·SO. 
• 	 Options for Expansion Interface, RS· 232, TR S232, or HUH 

interface. 
e 	 SIMPLEX MODE for non serial·port users. Requires only a 

printer to act as second "screen". Jobs share the keyboard 
under user control. 

• 	 CONFIGURE UTILITY partitions memory usage and selects 1/0 . 

TRS·BO tm Radio Shack /Tandy Corp. 

NEWDOS tm Appa rat. Inc. 

TRS232 tm Small System Software 

HUH tm Cali fornia Computer Systems. 


---'-~-

DBMS $49 

MULTI - FEATURE DATA MANAGER 
e Up to 20 user def ined fields. 

e Files extend across multiple d iskettes. 

• Supports up to four drives. 

e Automatic single d rive disk mount requests. 

e Four data types and computational fields. 

e Flexible REPORT GENERATOR . 

e Fast assembly language sorts. 

e MULTl-FI ELD sorts and searches. 

e Keyed access on any so rted field. 

e Indexed relations between files . 


TO ORDER 
203 ARDEN STREET ..-204 

GLENDALE. CA 91203 z• 
(213) 649-0369 
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PACKER Machine language program that edits all or pa11 
of your Basic program to run faster save memory. or 
ease ed1hng The 5 options rnclude UNPACK- unpacks 
multiple statement lines rnto srng le statements 
mainta1nrn9 logrc. 1nser1s spaces and renumbers hnes. 
SHORT - deletes unnecessary words. spaces. and REM 
statements PACK- packs lines rn to maxrmum mulllple 
statement hnes. including all branches MOVE- moves 
lrne or blocks of lrnes to any new locallon on program On 
2 cassette s for t6K. 32K. & 48K 
For TRS·80 Mod I or Ill level II or Disk Basrc . .. S29 95 
SYSTEM TAPE DUPLICATOR Copy your SYSTEM format 
tape s Includes ve11fy routrn es The Model Ill versron 
allows use of both 500 and 1500 baud cassettes speeds 
For TRS·80 Model I or Ill Level II . . . . . . SIS 95 
CASSETTE LABEL MAKER Amini word processor to print 
cassette labels on a line printer Includes 50 peel . and . 
strck labels on tr a~tor teed paper 
For TR·80 Model I of Ill Level II & Printer . Sll 95 
PAINT TO LPRINT TO PAINT Edits your Basic program in 
seconds 10 change all Prints to LPrinls (except Print@ or 
Print#/ or LPrints to Prints. Save edited version 
For TR-80 Model I 01 Ill Level II . Sl2 95 
FAST SOR T ROUTINES· for use wrth Radio Shack·s 
Accounts Receivable lnvenlory Control I and Disk 
Marling List Systems 101 Model I Level II Sorts in 
SECONDS• You'll be amazed at the time they can save 
Supplied on data drskette with complete 1nst1uct1ons 
FAST SORT fo1 Accounts Receivable . . . . Sl9 95 
FAST SOR T lor Inventory Control I . . . St9 95 
FAST SOR T for Di sk Ma1hn9 Lisi fspecily da ta diskette of 

cassette 101 t dme system1 . . . . . . .... $14.95 
All THRE E ROU TINES.. . ..... . . ... .... .. . .... S44.95 
Prices suD1ec1 to change without notice. Call or wri te for a 
complete catalog Dealer inQumes 1nv1ted VISA and 
Mastercharge accepted Foreign order 1n US cu11ency 
only Kansas residents add 311. sales tax 
On-tine catalog 1n W1ch1ta FORUM·80 316-682-2t t3 
Or call our 24 hour phone t316J 683-4811 or write 

COTTAGE SOFTWARE 
6t4 N HARDING 

WICHITA KANSAS 67208 ..-233 

7Fl4 7E 
7Fl5 FE00 
7Fl7 28F 4 
7Fl9 23 
7FlA SE 
7FlB 23 
7FlC 56 
7FlD 0 5 
7FlE 23 
7FlF 7E 
7F20 FE59 
7F22 282 2 
7F2 4 FE4E 
7F26 281E 
7F28 FE54 
7F2A 2826 
7F2C FE41 
7F2E 28B3 
7F3 0 FE4D 
7F32 285B 
7F34 FE4A 
7F36 2862 
7F38 FE45 
7F3A 2852 
7F3C FE57 

00670 
00680 
00690 
00700 
1.Hl710 
00720 
00730 
00740 
00750 
00760 
00770 
00780 
007 90 
00800 
00810 
00820 
00830 
00840 
00850 
00860 
00870 
00880 
00890 
00900 
00910 

STRT4 

BACK 

LD 
CP 
JR 
INC 
LO 
INC 
LO 
PUSH 
INC 
LO 
CP 
JR 
CP 
JR 
CP 
JR 
CP 
JR 
CP 
JR 
CP 
JR 
CP 
JR 
CP 

A, (HL) 
00H 
Z,STRTl 
HL 
E, (HL) 
HL 
0 1 (HL) 
OE 
HL 
A, (HL)
i y1 
Z,FLAG 
iN' 
Z,FLAG 
'T ' 
Z,TYPE 
iA' 
Z,ASK 
'M1 
Z,MATCH
IJ I 
Z,JUMP 
'E' 
Z,ENDl 
iw • 

THIRD ZERO IN A 
ROW MEANS GO TO 
HALT AT STRTl 

;SAVE PRESENT LINE 
; NUMBER IN OE 
;REGISTER PAIR 
;ANO SAVE IN STACK 
;LOAD A WITH THE 
;COMMAND CHARACTER 
;ANO JUMP TO THE 
; INDICATED SECTION 

TRS·80™1s a 11adema1k of Tandy Co1 porallon 7F3E 
7F40 

2899 
FE43 

00920 
009 30 

JR 
CP 

Z,WIDE
ic I 

DISK-80 
EXPANSION INTERFACE 

FOR THE 
TRS-80 MODEL I 

7F42 2890 
7F44 1838 
7F46 B9 
7F47 28D 5 
7F49 23 
7F4A 7E 
7F4B FE00 
7F40 20FA 
7F4F 23 

009 40 
00950 
909 60 
00970 
00980 
00990 
0lll00 
01010 
01020 

WRONG 
FLAG 

SKIP 

JR 
JR 
CP 
JR 
INC 
LO 
CP 
JR 
INC 

Z, CLS 
ERROR 
c 
Z,BACK 
HL 
A, (HL) 
0 
NZ , SKIP 
HL 

; SORRY 1 NO MATCH 
;COMPARE TO FLAG 

; SKI P FORWARD TO 
;START OF NEXT 
;LINE SINCE FLAGS 
; DID NOT MATCH 

7F50 18B3 01030 SKIP2 JR START 
7F52 23 01040 TYPE INC HL 

• Disk controller (4 drives) 
• Hardware data separator 
• Buffered TRS·bus connector 
• Real-time clock 
• Printer port (optional) 

ASSEMBLED &TESTED 
with 16KRAM 
Centronics Printer 
Port add . 
with 32K RAM add . 

DISK-80 pc board .. 
Printer/Pow er Supply 

pc board .. . 
Complete Kit w it h 16K 

RAM and Printer Port 

. $329.95 

' $ 50.00 
$ 50.00 

. $ 48.00 

. $ 16.00 

$275.00 
Tho DISK·80 EXPANSION INTERFACE Is Rodlo 
Sh•clt h1rdwue 1nd 1oftwue compa1lbl1 •nd c1rrl1s 
• 90 day w1rr1ntee inctuding parts and l1bor. 
Includes user's manual and power supply 

Call 1-800..64~3479, in N.Y. 1-516-374·6793 
or writl: The MicroMint Inc. 

7F53 7E 
7F54 FE22 
7FS6 2026 
7FS8 ES 
7FS9 cs 
7FSA 23 
7P5B 7 E 
7F5C FE00 
7FSE 2815 
7 F60 FE40 
7F62 2806 
7F64 CD2A03 
7F67 23 
7F68 18Fl 
7F6A ES 
7F6B 21E841 
7F6E CDA728 
7F71 El 
7 F72 23 
7F73 18E6 
7F7S 3E0D 
7F77 CD2A03 
7F 7A Cl 
7F7B El 
7F7C 18CB 

01050 
91060 
01070 
01080 
01090 
91100 
01110 
01120 
01130 
01140 
011 50 
01160 
01170 
01180 
01190 
01290 
01210 
01220 
01230 
01240 
012S0 
01260 
01270 
01280 
01290 

TYPE2 

BUFFER 

TYPE3 

TYPE4 

LD 
CP 
JR 
PUSH 
PUSH 
INC 
LD 
CP 
JR 
CP 
JR 
CALL 
INC 
JR 
PUSH 
LD 
CALL 
POP 
INC 
JR 
LD 
CALL 
POP 
POP 
JR 

A, (HL) ;CHECK FOR QUOTE 
22H ;& JUMP TO 
NZ,ERROR ;ERROR MESS 
HL 
BC 
HL 
A, (HL) ;END OF LINE? 
0 
Z,TYPE3 
40H ; CHECK FOR @ 
Z,BUFFER 
032AH ;PRINT CHAR. IN 
HL ;A REGI STER AND 
TYPE2 ; CONTINUE • •• 
HL ;PRINT THE 
HL, 41E8H ; CONTENTS OF 
28A7H ;THE ANSWER 
HL ;BUFFER 
HL 
TYPE2 
A,0DH PRINT A 
032AH CARRIAGE 
BC RETURN 
HL 
SKIP 

7F7E 
7F81 

21F27P 
CDA728 

01300 
01310 

ERROR LD 
CALL 

HL,ERRMES 
28A7H 

IDENTIFY 
LINE NO. 

7F84 El 01320 POP HL THAT HAS 
7F8S CD9A0A 01330 CALL 0A9AH ERROR 
7F88 CDBD0F 01340 CALL 0FBDH 
7F8B COA728 013 S0 CALL 28A7H 
7F8E 76 01360 ENOl HALT 

Program contmues 

917 Midway 
Woodmere, NY 11598 

..-310 

Dnler 
l llSto+\lftd_..., ,,,.,..,eor. 
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_____________________________ 

6 ways to give 

your TRS-80* a 


+PLUS 

Exhaustive research and professional standards 
bring you the best in business software. 

EASYTRAK 'm + ACCOUNTS RECEIVABLE +ACCOUNTS PAYABLE 
KEEP YOUR SALES CURVING UP PUT MORE CASH IN FUNNEL THAT STACK OF BILLS into 
WARD WITH EASYTRAK trn , a powerful , YOUR BANK AC +Accounts Payable system and create an 
all-purpose activity tracking system. User COUNT with +Account orderly. manageable flow of vendor his
specified options enable you to monitor Receivable's many col tories. cash requirements forecasts. check 
sales activity by territory. product line, lection / credit features. registers and checks. ag111g schedules. etc. 
salesman. or by combinations. Can including average pay Will accept manual checks. 

monitor inquiries. sales calls and order 
 ment days. aging 

'"""''· ood •dju<tm•n~. vschedule and statements. booking. Production activity (by shift. by Pay by selected vendor. in- ~ 
Open-item system records sales activity voice. due date. discoun t 


etc.). spending or in-

product. by day. by team. rnmJ 

this year and last. optional automatic dis dates. and optionally post di 
come activity are simple 
 counts and salesman assignment. Cash re  rectly to your + General 

to set up with EASY ceip ts and A/ R adjustments feature exten  Ledger. Supports 5-d igi t 

TRAK trn. Extensive video 
 sive on-line va lidation. And. yes. 1- Accounts vendor numbers. $ 

displays make available 
 Receivable handles the pesky new 9-digit 

MODEL I/ Ill •2so ;p
individual. group or total summaries. rela  zip code. Other optional features include 

MODEL II •300 $tive averages. and percentage data all at the service charges to selective customers: 

touch of a button. Use of an 80-column 
 $partial and ··on-account"' payments. Posts. 
printer is optional. at your opt ion . to + General Ledger. 9•••••••••••••••••1 

+ PAYROLLMODEL I/ Ill •100 MODEL I/ Ill •250t'e~·' MODEL II •140 MODEL II $300 KEEP YOUR EMPLOYEES HAPPYand 
smiling with prompt. accurate and profes
sional payroll records. Will handle weekly, 

+ GENERAL LEDGER + FIXED ASSETS 

Q 
biweekly. semimonthly. monthly payrolls, 

produce checks. check 
SLICE OUT MORE PROFIT by using A POWERFUL SET OF TOOLS TO registers. labor reports. 
+General Ledger to monitor your financial CALCULATE and monitor fixed asset ex • e earnings reports. Form 
status. Features include fully-flexible finan  penditures. book and tax depreciation . in  94 1·s. w2·s. etc . Can 
cial statements. both budget and last year vestment tax credit . etc. Will even forecast handle fixed/ voluntary 
comparisons , special report opti ons . future depreciation for you . (Handy at deductions. hourl y/ 
monthly and quarterly trial balances. man budget time1) Code structure enables you salary employees. 
ual and/ or automatic journal entries all with to classify assets by departments. buildings. bonuses. city and state taxes. etc. Easy to 
extensive audit trails. You structure the groups or other categories. Handles seven use and update tax tables. Automatic 
chart of accounts with up to 5 digit account depreciation methods. Can post to • Gen + General Ledger posting. 

numbers. 
 eral Ledger for you. I IMODEL 1/ 111 $250 MODEL 1/ 111 $250 

MODEL II $300 MODEL I / Ill •250 ~-==s _f MODEL II •300 
MODELll $300 ~ 

SPECIAL! All of the above: MODEL I / Ill *1250 l Please send m e the following PLUS Softw•n:: 
MODEL II •tsoo 	 l 0 EASVTRAKTM 0 + GIL 0 + AIR 0 < A/P 

I 0 + P/R 0 + FIA 0 FREE Ca"' log+ PLUS SOFTWARE comes to you feature-packed 

w 

r---------------------------------1 

AMOUNT (Tx. residents add 5 l!. sa les "'•): $ 

Plus Computer • PO Box 1152 • Angleton. TX 77515 

NAME --- - - ----- - ----

ADDRESS ------------~ 
CITY --------- ------

from on-line validation to machine-language fileDealer inquiries Invited 
handling. Extensive documentation and thorough 

1~ 80 • • installation guide accompany each order. Source'"'9'~" ' ...:111 ..too-10.ot l-0-. C.0<0 

l.A~'l1 f(il.A • t ll.,..,....., ot l'V\ (O""'Cl'Ul*' h •fl 'n( code is included. Model II requires 64K. Model I/Ill 
requires 32K, 2 disks. 

+PLUS 
v' 131 

To order, call TOLL-FREE 24 hours PLUS COMPUTE R TECHNOLOGY INC 
1·800-528-6050 EXT. 1562 POST OFFICE BO X 1152 
(In Mzona. I -800-352-0458 Ext. I 562) ANGLETO 'I TEXAS 7751'> '71)1 849 1108 

.-See List of Advertisers on psgs 306 

STATE _________ ZIP - - - -
I 
I 
I 

C Model I 0 Model II 0 Modellll I 
I 

I 0 MIC 

I Bank • 
C VISA Card • 

Expiratton Date 
II 

Signature,_______ OC·5 IJ 
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STEPWISE 

MULTIPLE LINEAR REGRESSION 

Fast Compiled Machine Language 
Comprehensive Data Base Manager 

• Transformations 
• Lags 

Designate Any Variable As Dependen t 
At Run T ime 

Descroptove Statistics 
Correlation Matrix 
ANOVA Table 
Partial Correlation Coefficients Each Step 
Future Releases Are Upward Compatible 
And Include: Factor Analysis , T ime Series, 
Linear Progra mming 
Fo r 2 Disk, 48K T RS-80® , With Lone Printe r 
Write For Infor mation On Other System 

Conf igurat ions• 
Price $89 .00 - Documen tation O nly $ 10.00 
Visa And Master Charge Accepted 

Barstrann Corporatoon - Dept. A ..-201 
P.O. Box 265 Mid City Stat ion 
Dayton, Ohio 4 5402 

.. 

DISASSEMBLED HA NDBOOK 

FOR TRS-80 


VOLUME J- S/8. POSTPAID 

Chapter 1: Wnung 0.\3.Sscmbler Programs 
Oiapter 2: High SP<'Cd Di'3SSCmblers 
Oiapter ) : Spooling Th«1ry & Pr'ICllC< 
Chapter 4: Pon b1coders & 0...-oders 
Chaptc-r S: Wri1ins Interrupt Progr:'m) 
Chapin- 6: DI A Convcncrs & COflSlfU\.1tOO 

Cl\apin 7: A I D <.:onvtttcrs & Constru;..1 K>t1 
ChaptrT 8: ll1gh Spttd MorS< Code Program 
OlapH.-r 9: (omm Bulkun Board S) SH.1ns 
Chapter 10: Radio fclc1ype From A to Z 
Chapter 11 : Sdf-Programmed Learnina Q I A 
Appendix A: VotunlC> 1· 2·) combined indc> 
Appendix 8: Vols. 1-2-) Pgms. on Disk SlO 

VOL UME 1-SIO. POSTPAID 
Brh printing 

VOLUME 1-S/ 5. POSTf'A llJ 
5th printing 

- GERMAN & FRE!'>( H LANGUAGE EDITIONS 

R/CHCRAFT ENGI NEER/NG L TO. 
Drawt!r 1065, Wah meda Industrial Park 
Chautauqua, New York 14722 
phone (716) 753-1654 for COD orders 
tUS f und\. odd J4.JOO\'t>ru•o1 u1rmu1IJ ,,,; 278 

NO.I ~...,~~\ 

'-"'~~~~~ 
fl" ~~ ~~~ .(f You'11e Written a 

'-V Topnotch Program-
We'd Lfke to Publish Itl 

Protrama needed for BUSINESS/ 
OFPIClt Appltcatlona: 

WORD PROCESSING 
PATROLL/TAX CALCULATION 
GENERAL LEDGER/AR-AP 
ORDER ENTRY/INVENTORY 

Start collectlnt your royalty 
cbecka aoonl Write ·for our free 
Protrammer'a Kit today. 

INSTANT 80FTWARE, INC. 
Submiaalona Dept. 

..-2
Peterboroqh, NH 034158 

7F8F llES9 1113711 MATCH LD C, 'Y' ;SET FLAG TO YES 
7F91 23 013811 INC HL 
7F92 7E 01 3911 LD A, (HL) ; LOOK FOR QUOTES 
7F93 FE22 014110 CP 22H 
7F9S 20E7 01410 JR NZ,ERROR 
7F97 ES 111420 PUSH HL 
7F98 1830 014311 JR MATCH! ;CONT AT MATC H! 
7F9A 23 01448 JUMP INC HL 
7F9B 7E 014Sll LD A, (HL) ;LOOK FOR QUOTES 
7F9C FE22 014611 CP 22H 
7F9E 211DE 014711 JR NZ,ERROR 
7FA0 23 014811 INC HL 
7FA1 cs 014911 PUSH BC ;PUT TARGET LINE 
7FA2 
?FAS 

CDSAlE 
2AA440 

01S00 
01Sl0 

CALL 
LD 

lESAH ;NUMBER 
HL, (411A4H) 

IN DE 

7FA8 7D 
7FA9 B4 
?FAA 281B 
7FAC 4E 
?FAD 23 
?FAE 46 
7FAF CS 

01S20 
01S30 
01540 
015511 
01560 
01S70 
01580 

JUMP2 LD 
OR 
JR 
LO 
INC 
LD 
PUSH 

A,L 
H 
Z,JUMP4 
C, (HL) 
HL 
B, (HL) 
BC 

;HAVE WE REACHED 
;END OF TEXT? 

;NEXT l-INE ADDRESS 
; I S SAVED IN TH E 
;BC REGI STER PAIR 

7FB0 23 01590 INC HL 
7FB1 
7FB2 
7FB3 
7FB5 

7E 
BB 
28113 
El 

01600 
01610 
111620 
01630 

LD 
CP 
JR 
POP 

A, (HL) 
E 
Z,JUMP3 
HL 

; I S THIS LINE 
;THE SAME AS 
;TARGET NUMBER 

7FB6 18F0 01 640 JR JUMP2 
7FB8 
7FB9 
7FBA 
7FBB 

23 
7E 
BA 
2803 

01650 JUMP3 
016611 
016711 
111680 

INC 
LO 
CP 
JR 

HL 
A, (HL) 
D 
Z, LINE 

;FIRST NUMBER DID 
;MATCH - DOES THE 
;SECOND? 

7FBD El 111690 POP HL 
7FBE 18E8 01700 JR JUMP2 
7FC0 2B 
7FC1 2B 
7FC2 2B 
7FC3 Cl 

017111 
01720 
111 730 
111740 

LINE DEC 
DEC 
DEC 
POP 

HL 
HL 
HL 
BC 

;TRANSFER CONTROL 
;TO THIS LI NE AFTER 
; RESTORING POINTER 

7FC4 Cl 01750 POP BC 
7FC5 1889 01760 JR SKIP2 
7FC7 Cl 01770 JUMP4 POP BC 
7FC8 18B4 01780 JR ERROR 
7FCA 23 
7FCB 11E841 
7FCE 7E 
7FCF FE2F 
7FD1 28 1C 
7FD3 FE00 

017 90 MATCH! 
01 8110 
01810 MATCH2 
01820 
01 830 
01840 

INC 
LD 
LO 
CP 
JR 
CP 

HL ; COMPARE THE ANSWER 
DE,41E8H ; IN THE STANDARD 
A, (HL) ;LEVEL II BUFFER 
2FH ;WITH THE LIST 
Z, MATCH3 ; IN THE PROGRAM 
0 

7FD5 2818 
7FD7 EB 
7FD8 46 
7FD9 EB 
?FDA 88 

01850 
01860 
01870 
018 811 
01890 

JR 
EX 
LD 
EX 
CP 

Z,MATCH3 
DE,HL 
B,(HL) 
DE,HL 
B 

7FDB 2004 
7FDD 23 

111900 
01910 

JR 
INC 

NZ,FAIL 
HL 

?FOE 13 019211 INC DE 
7FDF 18ED 111930 JR MATCH2 
7FE1 23 
7FE 2 7E 
7FE3 FE00 
7FES 28116 
7FE7 FE2F 

019411 FAIL 
01950 
01960 
01970 
1119811 

INC 
LD 
CP 
JR 
CP 

HL ;THIS DID NOT MATC H 
A, (H L) 
11 ;END OF LINE ? 
Z,SETFLG 
2FH ; OR JUST A SLASH? 

7FE9 28DF 
?FEB 18F4 

01990 
020011 

JR 
J R 

Z,MATCHl 
FAIL 

?FED 0E4E 
7FEF El 

11 2010 SETFLG 
112020 MATCH3 

LO 
POP 

C, 'N' 
HL 

;SET FLAG TO NO 

7FF0 188A 1121130 JR TYPE4 
7FF2 45 02040 ERRMES DEFM 'ERROR IN LINE' 
7FFF 110 02050 DEFB 00H 
0000 021160 END 
000110 TOTAL ERRORS 
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NAME THAT SONG 

Name That S ong is a fantastic new graphics game from Software Jn nova· 

lions. The animated graphics, fast action, strategy, super music and sound 
effects combine to make this "The best new graphics and sound game out 
for the TRS-80." 

You and your opponent sit forward in your chairs, intently watching the 
video screen. After giving a briefrundown on the rules, the announcer quiets 
the audience and spins the Wheels of Fortune ..R ound and round they go, 
finally coming to rest. This time, its only $100, but next time, it could be a 
double $1000! Abruptly, the music begins, and you know that song ... You 
press your buzzer, and Name that tune! 

The action is fast and furious as you frantically try to bang your ? 
button before your opponent does. As you both name songs 
correctly, the score goes higher and higher, but ' 
each time you seem to win more money when you 
name a song than when your opponent does. • 
Finally, you have won the first ' 
round by a score of three songs 
to two. 

Each round has a different 
point value. The first tworounds 
are worth ten points, and the 
third is worth 20. A tie splits the 
points evenly between the two contestants. 

There is a pause in the action as a commercial comes on. 
After a pause, the monitor clears, and seven numbered lights 
appear. Your opponent chooses one, and a 
cryptic clue is revealed. The song auction has 
begun. You bid on the song: 
"/ can Name that Song in 7 notes" 
"/ can Name that Song in 6 notes" 
"/ can Name that Song in 5 notes" 
And after a long pause, your opponent says: 

• 

The round ends when the seven clues are all revealed . The 
current leader is announced, and the program again pauses 

for a short commercial. The action continues ... 
The large graphic timer is set for 30 seconds, and 

slowly begins ticking away. The songs come quickly, 
one after another, as you frantically attempt to 

hit your buzzer before your opponent so you 
can have a chance to name that familiar tune. 

You find yourself ahead as the clock winds 
down toward zero, and shrewdly stop entering 
titles and let the songs play to their finish to use 
up precious (for your opponent) time. But hold 

every thing-your opponent seems 
to have caught up! 
You anxiously await the next 

song so you can regain your 
lead, but it is too late ... Th' 

timer has reached zero and 
the third round ends in a tie. 

This great party game is supplied with over 100 
songs. On the disk are the files "Potluck" with many 

types of music, "Broadway" with show tunes, "Child· 
ren" containing popular nursery songs, and Popscene 

with recent rock songs from popular groups sucJ;.i as 
the Beatles and Billy Joel. 
The song also provides a utility which allows you to 

create your own song files. It is easy to use, and the docu· 
men talion tells you, in plain English, how to enter music even 
if you've never opened a music book in your life! 

For 32k Model I Disk TRS-80s, $19.95. 
Call for Model III Availability. TERMS: C heck, 

Mone y O rde r, MC or Visa, N.Y. res. add 7% ta x. 
''Name that Song!!" 


The audience quiets and the special guest musician, Trumpeter Willie SOFTWARE INNOVATIONS ....380 

Makeit , plays the five notes. Can you name that song? You type a title and 
 320 Melbourne Rd., Great Neck ,N.Y. 11021 
hesitantly press enter, but the computer emits a loud raspberry ... The 

audience groans- You had the wrong song in mind ... (516) 482-6004 (516) 482-8491 (CBBS) 


RAMCHARGER 
32KUPGRADE ADVENTURE 

EXTEND MEMORY 
FROM 16K to 32K 

• 100% COMPATIBLE WITH 
EXTENDED BASIC 

• NO SOLDERING OR 
MODIFlCA TION 

SPACE : :~9~NSIDECOMPUTER 

TRILOGY ~ -

COMBAT lliE POWERS OF DARKNESS 

TREASURE OF lliE GOLDEN 

SORCERER BEFORE HIS 

MINIONS OVERCOME YOU. 

A CLASSIC ADVENTURE 

FOR ENDLESS HOURS OF 

FUN AND EXCITEMENT. 

$} 9.95 

Space Invaders 
Meteoroids 
Space War 

v ---- -
r :r_.~ UTILITIES SPECTRAL 

ASSOCIATES 
• THE BEST GAMES AVAILABLE 
• HIGH RESOLUTION GRAPHICS 
• FAST, MACHINE LANGUAGE 
• COMPATIBLE w/ EXT. BASIC 
• $21.95 each, $59.95 for all three 

• EDITOR/ ASSEMBLER . . . . . $34.95 
• SUPER MONITOR ....... .. . 24.95 
• DISASSEMBLER . . . . . . . . . . . 19.95 
• EPROM PROGRAMMER ..... 74.95 
• MAGIC BOX ......... ..... . 24.95 

LOAD MOO 1/111 TAPES INTO 

THE COLOR COMPUTER 

..- 132 
141 Harvard Ave. 
Tacoma, Washingt on 98466 
(206) 475-8483 

WRITE FOR COMPLETE 
CATALOG 
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THE 
REAL THING 
Yes this is the EPSON MX-80 printer 
you have read so much about... the 
one everyone's buying. Better get 
yours while they are available at this 
terrific price! One of the most advanc
ed 80 column dot matrix printers 
available featuring the world's first 
disposable print head. There are lots of 
printers to choose from but once you 
have compared. you will find it hard 
to pass up the EPSON MX-80. 

F E A T U R E S 

• 	 Bidirectional Printing 
• 	 Logical seeking of shortest lines 
• 	 80 Characters per second 
• 	 64 Block Graphic Characters 
• Forms Handling 

e Disposable print head 

• Adjustable Tractor-type pin feed 
e Paper width 4 to I 0 inches 
e Inked ribbon cartridge with 3 

million character life 
• 	 Self test mode 
• 	 Full 96 character ASCII with 


decenders 

• 	 Printing Modes: Standard. Double,

Emphasized and Double 

• 	 ~~fe~~~~ence ouality 

po~t• page fO< O<dering 1nf0<mat1on.llddSb.OOsh•pping(Cont. USj.Doesnotincludecable.See op-

EXTRAS FOR 

EPSON 

TRSBO Cable 11 & 111) • ...... .• S29.95 
APPLE Cable & Interface ... . $96.00 
RS232 Interface .. . .. . ... ... S69.95 
Ribbon Cartridge. Black .. . . .. SI 3.95 
Interface & Cable (from Mod. I 
K b di $99 95 ey oar · · · · · · · · · · · · · · · · ·ORDER TODAYll 
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$489.oo 

Save Even More 
EPSON MX-70 

$389.00 

NO FRILLS PRINTING 
AT NO FRILLS PRICE 
FEATURES 
* 	Unidirectional printing* 80 Characters per second * 	Bit-plot graphics * Forms handling * Disposable print head 
* 	Aqjustable tractor-type pin feed * Paper width 4 to JO inches
* Inked ribbon cartridge with 3 

million character life * Self test mode * 	Full 96 character ASCII* Printing modes: normal & normal 
expanded 

Md Sb.00 Shipping (Cont. i.JSI. Does nornclude cable. See op
po~t• page t0< 0<denng 1ntormatJOO. 

ALL NEWI 
MX-80 F/T 
All the features of the MX-80 
plus friction feed. 

$ § 99•OO 
LIMITED OUANITIES •-----------... 

*OPERATING SYSTEMS 
DOSPLUS 3.3. 3.30 (spec. Mod I or Ill) 
.... .. ..... .. ..... ... .... $89.95 
LOOS . .................. SI 35.00 
NEWDOS/80.... .... .. ... S 135.00 
TRSDOS 2.3 DISK & MANUALS I 7.95 
DOUBLE ZAP II............ $44.00 
lldd s 1.25 per pound shipping (S 1.00 m1n1mumJ. 

*DISKETTEStS·l/4 111.. softsectO<ed. box ol IOI 
Cert. one side. single density ... .. . 529.95 
Cert. two sides. double density . . .. 539.95 

* OTHER SOFTWARE & BOOKS 
SCRJPSIT fdiskj . . . .. ..... . ...... S89.95 
SPECIAL DELIVERY. . . . .. . . . .. S 119.95 
XTRA SPECIAL DELIVERY...... S 189.95 
SUPER UTILITY............... . 539.95 
MICROSOFT BASIC DECODED & 
OTHER MYSTERIES 
. . .... . ...... . ........ . ...... ) L:i .95 
TRSBO DISK & OTHER MYSTERIES.. S19.95 
MAKE 80..... . ....... .. .. .. . . S 14.95 

SPECIAL WORD 
PROCESSING 

PACKAGE 

Includes the followinq: * 	EPSON MX-80 PRINTER* CABLE* 	SCRIPTSIT ldiskl
* 	SPECIAL DELIVERY (disk)
* 	freight and insurance. 
SPECIAL
$ S.oo12 
(Reg s91 7.OOJ 

Order today from 
Ai:~~--Omit 

CABLES, SOFTWARE Redbird Airport, Bldg. 8 
& OTHER GOODIES P.O. Box 24829* 	DRIVE CABLES Dallas, Texas 75224 .... 387 

2 Drive 	 S24 95 S Q It p
-D · ... . . .... .... ... ... S29.95 ee ppoS e age 
- nve· · · · · · · · · · · · · · · · · · · ·3	 Q4-Drive . . ....... .... ... .. . S34.95 

Extender Cables SI 6 95 . . . . . . . . . . . . . 	 1'ROCOMP5/23 



TRS so· 

DISK DRIVES 

40&80TRACK 
as low as$ 299•95 


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 dnve value 1n the market place. 
Relrabilrty. features and cost tough to 
beat. We deliver...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 m s. track-track access time.* Operates single or double density. * " FLIPPY" feature for lower media cost 
(40- 1 & 80-1 ). * Head load solenoid. * Disk ejector. 

* Easy entry door.* NEW EXTERNAL DRIVE CABLE 
CONNECTION. 1no ""'9<'' """ 10 rPfTIC7'le '"" 

cover ( 0 hook up caOlc t 

MODEL Ill 

INTERNAL 

DRIVE KIT 

Includes the following: 
(I) Disk Controller Board. D ouble Densi

ty. (2) Dual Power Supply (handles two 

drives). (3) Drive Mounting Brackets & 

Shield. (4) all necessary hardware. cables 

and connectors and (5) installation in

struction s. 

May be used with AROCOMP bare 

drives. DOSPLUS operating system 

available 589.95 . 


SPECIAL PRICE 

5399·95 

Add 13 00 for lh•ppng & """""''9 

ORDER TODAYI* 40-Track Drive. . . .. 5299.95* SO-Track Drive. . . . . . . ... $429.95 * 40-Track " FLJPPY" Dnve.... S329.95* SO-Track " FLJPPY" Dnve.... $449.95 * 40-Track Dual-Head Drive .. $449 .95* SO-Track Dual-Head Drive .. 5579.95 

~kJ~:-n~1~~:~~~~~~ r~v~~~~:oWJ~~ 
SOlbO H1 ctll..tlkIDlt" on \IX'(~ Qld('f

* 40-Track Bare Dnve ........ S269.95
* SO-Track Bare Drive ........ S399.95
* 40-Track " FLJPPY" Bare Drive5299.95 * SO-Track " FLIPPY" Bare DriveS4 I 9.95 

*SPECIAL PACKAGES• 
STARTER A ... ........ ...... S339.95 
40-Track Dnve. 2-dnve cable. TRSDOS 
2.3 Disk & Manual. Freight & Ins. 

SRARTER B.... ... ........ . . S369.95 
40-Track "FLIPPY" Drive. cable. TRSDOS 
2.3 Disk & Manual. Freight & Ins. 

COMBO C. .. .. .... . . ... . .. S465.00 
40-Track "FLJPPY" Drive. 2-drive cable. 
NEWDOS/80 or LOOS. Freight & Ins. 

COMBO D......... . ... S585 .00 
SO-Track " FLJPPY" Drive. 2-drive cable. 
NEWDOS/80 or LOOS. Freight & Ins 

COMBO E . . ........ .. . . $709.00 
Two 40-Track " FLIPPY" Dnves. 4-Drive 
cable. TRSDOS 2.3 Disk & Mannual. 
Freight & Ins. 

COMBO F....... . ......... S999.00 

Two SO-Track "FLJPPY" Drives. 4-drive 
cable. NEWDOS/80 or LOOS. Freight & 
Ins. 

COMBO G . . .. .... .. .... .. . $909.00 
Two 40-Track Dual-Head Drives. cable. 
TRSDOS 2.3 Disk & Manual. Freight & 
Ins. 

COMBO H . . . . . . . ..... SI 299.00 
Two SO-Track Dual-Head Drives. cable. 
NEWDOS/80 orLDOS. Freight & INS. 
DOSPLUS available with any special 
package. 

AddS5 00 Pl""""• for lh•pponq & ""nclllng 1coru USf 


FREE TRIAL OFFER 
Order your AEROCOMP Disk Drive and 
use it w ith your system for up to J4 

WARRANTY 
We offer you a I 20 day unconditional 
warrenty on parts and labor against any 
defect in materials and workmanship. In 
the event service. for any reason. 
becomes nescessary. our seNice depart
ment is fast. friendly and cooperative. 

100% TESTED 
AEROCOMP Disk Dnves are completely 
assembled at the factory and ready to 
plug in when you receive them. Each 
drive is I 00% bench tested pnor to ship
ment. We even enclose a copy of the 
test checklist. signed by the test techni
cian. with every drive. AEROCOMP 
MEANS RELIABILITYll 

ORDERNOWll 
To order by mail. specify Model 
Number(S) of Drive. cable. etc. (above). 
enclose check. money order. V ISA or 
MASTERCHARGE card number and ex
piration date. or request C.O.D. ,ship
ment. Texas residents add 5% sales tax. 
Add s5 .00 per drive for shipping & handl
ing (Cont. US) . Please allow 2 week's for 
personal checks to clear our bank. No 
personal checks will be accepted on 
C.O.D. shipments-cash. money orders or 
certified checks only. You will receive a 
card showing the exact C.O.D. amount 
before your shipment arrives. 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 sh ip.II 

WRITE AEROCOMP TODAY 
FOR MORE VALUES Ill 

CALL TOLL FREE FOR FAST SERVICE 
(IOO) 824-7188, OPERATOR 24 
FOii VISA / MASTHCHAllGl/ C.O .D. OltDIRS 

California d ia l (800) 852-7777 , Operator 24 . Ala ska 
a nd Ha wa ii d ial (800) 824-7919. Operator 24. 

TOLL •n1 LINH WILL acc11"T on1n OHLTI 
Far Applica tions ond Technicol inlormotion. t a ll 
214 337 4346 0 

days. If you are not satisfied for ANY l•(• • •) • • •- • • • •r •d •ro•p•u•s •a •ca• r•d•. ---- 
REASON (except misuse or improper 
handling). return it. packed in the 
original shipping container. for a full re
fund. 11poc..1 pac•agos w•• .,. pertoraiedJ We have 
complete confidence in our products and 
we know you will be satisfied! ORDER 
TODAYll 

Dealers inqiries invited 

Ae~U,Ufilil 

Redbird Airport , Bldg . 8 
P .0 . Box 24829 
Dallas, TX 75224 ,.....391 AROCOMPllJ 

• T~ " TRADEMAR~ cl TANDY CORP 
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TUTORIAL 

Teach yourself a little Pascal. 

J~in the Pascal Crusade 


Margaret M. Grothman 
5117 Denton Place 
Madison, WI 53711 

Radio Shack's Tiny Pascal comes with a 
user's manual which is a model of brev

ity. The manual wasn't intended to be an in· 
structional text on Pascal programming: If 
you are a beginner, you will have to learn by 
the discovery method. 

The user's manual defines Tiny Pascal as 
"a complete, self-contained operating sys
tem for creating, running, saving and load
ing Pascal programs for the TRS-80." The 
minimum system requirement Is Level II, 
16K, although a 32K version Is provided on 
the other side of the tape. The system con
sists of three subsystems loaded together 
and simultaneously present in RAM. These 
are the monitor, the compiler and the editor. 
The Run, Save and Load commands are giv
en from the monitor mode. The monitor also 
provides access to the compiler and the edi· 
tor. 

Although Tiny Pascal employs the syntax 
of standard Pascal, it is a limited subset of 
the standard language. Several variable 
types and library functions are not present 
in the tiny version. Even so, Tiny Pascal Is 
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fast , efficient and easier to read than BA· 
SIC. 

Getting Started 

Tiny Pascal is loaded via the system com
mand, using Pascal as the file name. After a 
successful load, you will see the name and 
version number followed by the prompt".". 
You are now in the monitor mode. A sample 
program is always loaded with the system. 

There are 10 monitor commands listed in 
the manual, one of which is R for Run. Since 
you are in the monitor mode now, and there 
is a program present, enter A. The message 
returned Is: " P·Code not in memory." 
What's wrong? 

Only the source code is present in mem
ory. Pascal is a high-level language that is 
not executed statement by statement, like 
BASIC. The code interpreted by the Pascal 
system is a low-level language called 
P-Code. To compile, enter C. As compilation 
takes place, the source code appears line 
by line. Finally, a summary line appears, 
containing the number of codes and the 
memory locations of the compiled code. 

Now enter R to run the program. 

There are two remaining editor com· 
mands, Rand X. X has the same function as 
In the Level II editor, extending the line to 
add additional characters, or deleting char
acters at the end of the line by backspacing. 
R Is used for replacing the current line. It is 
not followed by Enter, but by the string 

which is to replace the current line. 
There is no editor command to change 

characters within a line. If an error has been 
made toward the end of a line, the X com
mand can be used to make the necessary 
correction. Otherwise, there is no alterna
tive to retyping the line (use the R com
mand). For this reason, it is a good idea to 
keep lines short and avoid multiple state· 
ment lines. 

Entering a New Program 

To become familiar with the syntax of 
Pascal, let' s delete the existing program 
and enter a new one, observing various fea
tures as they occur. 

("SUM AND DIFFERENCE PROGRAM" ) 
CONST FIRST = 12;SECOND = 3; 
VAR SUM, DIFF:INTEGER; 
BEGIN 
SUM:= FIRST+ SECOND; 
DIFF: = FIRST - SECOND; 
WRITE('THE SUM OF ',FIRST#,' AND ',SECOND#,' IS ', 
SUM#,13); 
WRITE('THE DIFFERENCE BETWEEN ',FIRST#,' AND ', 
SECOND#,' IS ',DIFF#) 

END. 

Although the Pascal editor is line orient· 
ed, observe that no line numbers are used. 
For easier reference to the program, how
ever, I will refer to the lines by number. 

The first line is a comment and is not exe· 
cuted. Parentheses and asterisks are need· 
ed to enclose remarks. 



" Larger versions of Pascal support 
several data types, but Tiny Pascal 

supports only integers and integer arrays." 

The words First and Second are con· 
slants which will be used in the program. In 
Pascal, all identifiers must be named before 
being used, in order to reserve memory lo
cations for them. The second line, which be· 
gins with the keyword CONST, is the decla· 
ration statement for the constants. If we 
had written the numbers 12and 3 directly in· 
to the program, they would be called "liter· 
als" rather than constants. 

The advantage of using the CONST state· 
ment is more apparent in a program which 
uses constants repeated ly. To change the 
value of a constant, simply change the dee· 
laratlon statement rather than each occur
rence of the constant. 

The third line is the declaration line for 
variables to be used in the program. The 
word Integer following the l ist of names in· 
dicates the data type of the variables. Larg· 
er versions of Pascal support several data 
types, but Tiny Pascal supports only in· 
tegers and Integer arrays. (All punctuation 
in the statement is necessary.) 

Letters to the Editor 

To gain access to the editor, enter E from 
the monitor mode. You will see a status re
port: "FILE HAS 12 LINES 344 BYTES (498E
4AE5) PTR AT LINE 1." This is followed by > 
which is the prompt for an editor command. 
Enter p• and you will see all twelve lines of 
the sample program on the screen. Now en· 
ter Q to exit from the editor mode and return 
to the monitor. 

If you try to run the program again, you 
will find that the P-Code is no longer in 
memory, and the program must be recom· 
piled. This time after you enter C to compile, . 
notice the location of the compiled code. 
The source code was located between 498E 
and 4BB2; the object code occupies the 
memory immediately above the source 
code. 

Enter E again. The status report, which is 
displayed as soon as the editor mode is en· 

tered, may be called back anytime by using 
the S command. It will be especially useful 
for determining where the pointer (PTR) is 
located. 

Remember the command p• that lists the 
entire file? A P without the • lists only the 
current line; P followed by a one or two-digit 
number results in a list of that number of 
lines beginning with the current l ine. You 
may move the line pointer with the com· 
mands U for up or N for next. These com· 
mands may be followed by an • which 
causes the line pointer to move to the first 
line or the last line, respectively. Following 
U or N by a one or two-dig it number results 
in the line pointer moving up or down the 
number of lines indicated. 

Using U to indicate up may result in the 
unfortunate error of thinking that its oppo· 
site must be D for down. D actually deletes 
a line, and may be used with the variations 
Dnn, to delete a specified number of lines, 
and D0 to delete the entire fi le. 

To insert new lines, enter I. The new line 
or lines will be inserted immediately after 
the line currently pointed to. The prompt? is 
used to indicate the insert mode. To exit 
from insert mode, press Enter at the begin· 
ning of a new line. The command to delete 
the entire file, D· , automatically puts you in· 
to insert mode. 

Two difficulties may be encountered in 
insert mode: I could find no direct way to in· 
sert a new line above the first line in the fi le. 
The problem can be solved by inserting the 
new line after the first line, retyping the 
original first line to follow the new one, and 
deleting the extra line. 

The other problem occurs if you delete an 
entire file and then attempt to load a new 
program from tape. The delete command, 
D0 automatically invokes the insert mode. 
The only way to return to the monitor is to 
Enter a program line. This annoyance can 
be avoided altogether; deletion of the ex
isting file takes place automatically when a 
new program is loaded. 

Identifier names may consist of any al· 
phanumeric characters, but must begin 
with a letter. Keywords or reserved words, 
such as those used for commands, tune· 
tions and operators, cannot be used as 
identifiers. Although only four characters 
are recognized, names may be longer, as in 
BASIC. For example, any words in this pro· 
gram which begin with the letters FIRS or 
SECO will be indistinguishable from the 
constants FIRST and SECOND. 

The actual program steps are in lines five 
through eight, between Begin and End. (The 

period is required following End.) In Pascal, 
line indentation has no significance for the 
compiler. But indentation can help you 
visualize program structure. In Tiny Pascal, 
the right arrow causes a three-space tab for 
convenient indentation. 

Lines five, six, seven and eight each con· 
tain a single Pascal statement. Statements 
are separated from each other by semico
lons. Placing a semicolon after the last 
statement before End is optional. Although 
they may cause editing difficu lties, mult iple 
statement lines are allowed. No line can ex
ceed 130 characters. 

Lines five and six are assignment state· 
ments; notice the use of the symbol : = . Un
like BASIC, there are two separate symbols 
for equality and assignment in Pascal. They 
are = and : = , and cannot be used inter· 
changeably. The ass ignment statement 
copies data rather than moving it. 

The first Write statement (line seven) con· 
sists of seven elements separated by com
mas. Strings are enclosed by single quota· 
lion marks. First#, Second# and Sum# in the 
Write statement are instructions to print the 
values as decimal numbers. To output hex· 
adec imal values, affix the character % to 
the variable name. The last instruction, 13, 
is the control code for carriage return/line 
feed. 

Read Input • 
The program can be made more versatile 

with the use of READ statements for enter· 
Ing different values for First and Second. 
Delete the CONST declaration statement 
and rewrite the VAR declaration to Include 
First and Second as variables. Move the 
pointer until It Is at the beginning of the 
third line (BEGIN); enter I to insert new lines 
after line three. Enter the following four 
lines, then press Enter again to exit from the 
insert mode: 

WRITE("THE FIRST NUMBER IS 1; 

REAO(FIRST#); 

WRITE(1 3,'THE SECOND NUMBER IS); 

REAO(SECOND#); 


Return to the monitor (Enter Q) to compile 
the new variation. Instead of typing C to 
compile, try C/·P. This monitor command 
compiles the source code without general· 
ing P-Code. This is a compiler dry run 
used to check for syntax errors before ac
tually compiling the program. A third com
piling command, C/-S, is used for long pro
grams that require overwriting the source 
code to complete compilation. The C/-P 
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* ACCEL * 
•• vs. -

* ZBASIC * 
-- vs. -

* BASCOM* 
Ever wonder which is best for 

you? Readers of THE 
ALTERNATE SOURCE have an 
in-depth comparative anal ysi s of 
these programs in-hand right 
now!! 

That's only a small portion of 
the valuable information 
contained in each issue of T AS. 

THE ALTERNATE SOURCE 
is for anyone interested in 
exploring advanced software 
capabilities of the TRS-80 
microcomputer. 

Subscriptions are $12.00 for 
six issues or $18.00 for twelve 
issues from: 

THE ALTERNATE SOURCE 
1806 ADA STREET 

LANSING, MI 48910 
PH.517 / 485-0334 .-138 

Super "Color'' Writer 
Finally, Word Processing for your TRs.80* 
Color Computer and Line Printer VII. 
Never sit down with a pen and paper again! With 
Super ..Color" Writer, you can Write Letters • 
Cheques • Address Labels • Invoices • College 
Essays • Short Stooes • And anr.thing else you 
might think of. Super "Color" Writer has features 
found in word processors costing much more, 
includes features not found In any word 
processor at any price 
• On ~ uppertlower case wl1hout 
mocRflcatlon 
• BulH in key beep when key is pressed 
• Full print formatting for any printing need 
• Requin1S 16K colorbasic or extended bnlc 
• Includes complete documentlltlon $39.95 
16K prime ram upgrade kit for all r~· 
computers with documentation ...guaranteed 
$29.95! 

Game packs for TRS«>0 Model Ill, Modlll 1/l 11, 
and Color Computer are high speed with ultra 
graphics and sound and require 16K 

CornbltGame-Pak ....... .. .. . . . ... . . $24.95 
A trilogy of exciting real time two player games 
Stellar Battle: Galactic Blockade: 2-1-0.Combat 

Adventure Game-Pak .. ... .... . . .. ....$24.95 
Kindle your eternal flame with adventures in high 
fantasy~World Under the Cimeeon Moon1 
Oazmar. Underworld of Doom; Forsaken Gultch. 

VegasGame-Pak . ... ..... .... ... ....$24.95 
Why fly to Vegas when you can have it in your 
own living room? One Armed Bandit; Casino 
Craps: Keno: Up The Down River for four players 

Children's Education Pak .. ..... .. .....$24.95 
Give your children a head start 
Math primer for all ages: Adventures in 
Storyland; Hangman 

\Nilan ordering; Please specify type of computer 
Make check or M.O. payable to: 
Nelson Software Systems, Inc. ,.,.. 480 
P.O. Box 19096, MPLS, MN 55409 6121927-0511 
Dealer Inquiries Invited 
Minn. Res. Inc. 4% Sales tax 

'TRS-80 is a registered trademark of the Tandy corp. 
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"A good way to learn about 
the idiosyncracies of th~ Pascal 
syntax is to make some intentional mistakes." 

command should be used to debug these 
programs , since the C/-S command 
destroys the source code. 

Compile and run the revised program. 
You may wish to experiment with different 
types of input. (Such as negative numbers 
or zeroes.) 

As an exercise, add two lines to the pro
gram to multiply First and Second together 
and write "The product of 12 and 3 is 36." It 
will be necessary to add a new variable to 
the VAR declaration statement and to add 
an additional Write statement. As In BASIC, 
the multiplication symbol Is • . 

Integer Division In Pascal 

Since Tiny Pascal supports only Integers, 
division presents a special problem. In Pas
cal division of Integers is Indicated by the 
keyword DIV and the quotient is a truncat
ed, not rounded, integer. Thus, 15 DIV 4 re
turns a quotient of 3. The slash symbol, 
used In Pascal for division of real numbers, 
cannot be used In Tiny Pascal. However, the 
MOD function will return the remainder of 
integer division. Here is a short program to 
illustrate how the DIV and the MOD func
tions work: 

('PASCAL INTEGER DIVISION") 
VAR FIRST, SECOND, QUO, REM:INTEGER; 
BEGIN 

WRITEj'THE FIRST NUMBER IS 1; 
READ(FIRST#); 
WRITE(13,'THE SECOND NUMBER IS 1; 
READ(SECOND#); 
QUO: = FIRST DIV SECOND; 
REM:= FIRST MOD SECOND; 
WRITE('THE QUOTIENT IS ',QU0#,13); 
WRITE('THE REMAINDER IS ',REM#) 

END. 

For output In fractional form, replace the 
last two Write statements with: 

WRITE(FIRST#,' DIVIDED BY ',SECOND#,' EQUALS •, 

QUO#,' AND ',REM#,'f,FIRST#) 


Error Codes 
If you have entered the suggested pro

grams or experimented in other ways, you 
have most likely been introduced to the er
ror codes. The Tiny Pascal manual explains 
the code messages. There are many error 
messages; and they are very specific. In 
ptactlce, the messages don't always 
describe your mistake, and occasionally 
quite obvious syntax errors result In no er
ror code at all. But for the most part, they 
will tell you where you went wrong. 

A good way to learn about the idiosyncra
cles of the Pascal syntax Is to make some 

intentional mistakes. If the variable declara
tion statement is retyped with an extra 
space after each comma, no error results. 
However, omitting spaces is less success
ful than adding extra ones. For example, if 
the space between the words VAft and 
Fl AST Is omitted, you'll get error number 18. 
If the eighth and ninth lines are retyped as 
follows, no error message is displayed. 

QUO: c FIRSTDIVSECOND; 

REM:= FIRSTMODSECOND; 


However, the omitted spaces result in an 
execution error. FIRSTDIVSECOND and 
FIRSTMODSECOND are read by the compll· 
er as single variables lndlstlnguishable 
from the variable First. 

Although extra spaces around punctua
tion are not necessary, they may be added 
as desired for program readability. Use cau
tion when deleting spaces to make a pro
gram compact. Leave spaces around key
words, and use spaces any time ambiguity 
could result without them. 

Omitting Begin results In error 18 (error in 
declaration part). In addition to being a de
limiter of program statements, Begin also 
signals the End of the declaration state
ment. Omitting End resu lts in error 14 (;ex
pected). The compiler is looking for a delim
iter to mark the end of the last program 
statement and cannot find it. Many errors 
which have no specific error message call 
error 14. 

In Tiny Pascal, omitted words will not be 
Implied. Although identifier names may be 
abbreviated to the first four letters, key
words must be typed in full. 

Punctuation Errors 

Be aware of punctuation, too. Omitting 
the period after a program's f inal End state
ment results in error 1000 ( . missing). End 
statements are also used to mark the end of 
a loop or branch. An internal End state
ment is not followed by a period, but by a 
semicolon or no punctuation at all, de
pending on the context (see Table 1). The 
last program statement before an internal 
End statement does not require a semico
lon, just as the last program statement be
fore the final End does not. 

Omitting# or % after a variable in a Read 
or Write statement does not cause an error 
message-but does cause execution er
rors. This kind of error is dangerous; you 
have no indication anything Is wrong, un· 
less the output Is clearly unreasonable. 

The moral of the punctuation story is 
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DUALCASE* 

UPPER/ lowercase, full time from power-up; 
NO software; Standard typewriter keyboard 
operation (shift to UPPERCASE); Control charac
ters can be displayed; 128 Total character set 
plus full graphics. 

SWITCHABLE* 

No switches. No driver. Operates from key
board. Totally disables "PATCH" functions. 

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 locate on a full screen. No distracting 
blinking. 

SHORT CASSITTE LEADER* 

For tape based systems . Does NOT change 
baud rate. Only shortens recorded leader. Saves 
four seconds of waiting time. Great for data files ! 
No conflict with high baud rate cassette systems. 

ELECTRONIC SHIFT-LOCK* 

No extra keys or switches. Simply tap either 
shift key, UPPERCASE lock, norma l sh ift unlocks. 

TRS-80 is a Trademark of Tandy Corp. ORDER 

Name -------------·--·-------------- -------------------------------------------------------

Street ------------------------------- -------------------- -------------------------------

City ------------------------ --- State ---- -·---------------- ZIP -- ------------

Signature -------- ----------------------- ---------------------------------------------- ------ -
0 Check, Money Order, Bank Draft 

0 VISA, MASTERCHARGE, Purchase Orders (add 3 %) 

Card/PO No. ----------------------------------------------------------------

Expiration Date ·····---------- --------- Today' s Date -----------···--------
You must check one: 

0 " MEM SIZE" 0 " MEMORY SIZE" 

Price valid through August 15, 1981 

, 
''THE PATCH" is not only a lowercase modi-' 

fication, 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 chip" which monitors the same ad
dress lines as the ROM in your TRS-80 Model I 
Level II . "THE PATCH" recognizes certain ad
dresses, turns off the Lii ROM, then substitutes 
its' own byte of data. This "Patching" is wnat 
allows ALL these enhancements with NO soft
ware overhead, thus NO software conflict. In 
fact "THE PATCH" is the ONLY lowercase modifi
cation that is compatible w ith both Basic and ma
chine language programs AND the ONLY all 
hardware lowercase modification. 

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 i'nto 
the ROM sockets (does not replace existing ROM). 
Lowercase does require installation of the e tra 
video RAM (supplied with "THE PATCH"). 

"THE PATCH" is compatible w ith any word 
processor, any DOS and also other languages 
which use ROM sub-routines. "THE PATCH" is 
never obsolete. As 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 can install for a small fee. 

CECDAT, INC..-s2CALL NOW 
P. 0 . Box 8963(208) 883-0611 Moscow, ID 83843 

INFORMAT IO N " THE PATCH" is a trademark of CECDAT, INC. 

" THE PATCH 2" Switchable @ $94.97 ea . -·------- - -----·------- ·· 

OPTIO NS: (please check) 

O " Electronic Shift-Lock" 

O " Short Cassette Leader" 

O " Block Cu rsor" 


O " Debounce" 


Ship. & Hand. @ 

COD ADD 5% . 

10 Sales Tax 3% 

TOTAL ORDER . 

Add $30.00 

Add $10.00 

No Charge 

No Charge 

2.50 ea. 

. . . ...... -------------------

(Id 	Res) -------·---·---------------

. . . ---------------·----------·
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"Since Pascal is executed so much 
faster than Level II BASIC, a larger 
number of loops must be used to 
achieve the desired delay." 
this: Do not depend on error messages. If 
you are unsure of the correct punctuation, 
refer to the syntax diagrams in the Tiny 
Pascal manual. 

Truth or Consequences 
A Boolean statement (named after 

George Boole, the 19th century English 
mathematician) Is a statement to be tested 
for truth. In Pascal, a true statement returns 
a one and a false statement returns a zero. 
Enter, compile and run the following pro· 
gram: / 

('BOOLEAN EXPRESSIONS AND RELATIONAL 
OPERATORS•) 
VAR TRUE,FALSE:INTEGER; 
BEGIN 
TRUE:=4=4; 
FALSE:= 4 = 5; 
WRITE('A TRUE EXPRESSION HAS THE VALUE OF'. 
TRUEl,13); 
WRITE('A FALSE EXPRESSION HAS THE VALUE OF ', 
FALSE#) 

END. 

In the fourth and fifth lines, 4 = 4 and 4 = 5 
are Boolean statements. These lines Il
lustrate the difference between the as
signment symbol, :,: =, and the equality 
symbol, =. The third statement, for exam· 
pie, could be interpreted as: If 4 equals 4, 
then assign a value of 1 to the variable: 
True. 

There are five other relational operators 
which may be used within a Boolean state
ment. All six operators are illustrated in the 
following sample statements: 

X:= Y+6>Z+2 
XX:=Y+7•Y<TOTAL 
FALSE: = RIGHT = WRONG + WRONG 
TEST:= BALONEY<>STEAK 
WEEK:= FRIDAY> = MONDAY 

NEW: =MIN< = MAX 
IF THEN ELSE 

This construction is similar to its Level II 
BASIC counterpart. Try the following pro
gram: 

('COMBINATION LOCK') 
VAR COMBNUM:INTEGER; 
BEGIN 
WRITE("ENTER THE FOUR DIGIT COMBINATION THAT 
WILL OPEN THE DOOR1; 
READ(COMBNUM#); 
IF COMBNUM = 2468 THEN WRITE('COME IN, THE 
DOOR ISOPEN!1 
ELSE WRITE('DUMMY, YOU ENTERED THE WRONG 
COMBINATION!1 

END. 

The argument of the IF statement is a 

150 • 80 Microcomputing, July 1981 

Boolean statement which is evaluated by 
Pascal as a one or a zero. The lines contain
ing If, Then and Else together are a single 
Pascal statement. A semicolon after the 
IF.. . THEN line results in the ubiquitous er
ror 14. If the Instructions following the 
IF ... THEN statement require multiple 
statements, the following form Is used: 

IF COMBNUM = 2468 THEN 
BEGIN 
WRITE ('COME IN, THE DOOR IS OPENl1; 
... (other statements to be executed follow) . . . ; 

END 
ELSE 

BEGIN 
WRITE ("YOU DUMMY, YOU ENTERED THE WRONG 
COMBINATION!"); 
... (other statements to be executed follow)... ; 

END 
END 

Begin and End (with no period following 
End) must be used to bracket the com
pound statements. Are you starting to see 
the importance of Indenting program lines? 
The lines between each set of Begin and 
End statements, and those between each 
set of If and Else statements, should be in
dented. In a construction such as this one, 
proper Indenting reveals the program logic 
and structure In a way that Is seldom 
achieved in a BASIC program. 

Else may be omitted in the single line 
form but not In the compound form. If Else 
Is omitted, execution will fall through to the 
next l ine after the Then instruction. The 
word Then may not be omitted in either 
form. 

Logical Operators 
In addition to the relational operators, 

Pascal allows the use of the logical opera
tors AND, OR and NOT. These may be used 
In IF...THEN statements and other con· 
structlons requiring Boolean statements. 
They are exact counterparts of the logical 
operators used In Level II BASIC. The 
followi ng contain true statements and 
would all result in execution of the Write 
statements: 

BEGIN 
IF(2=2)AND(3=3)THEN WRITE(' BOTH STATEMENTS 
ARE TRUE.1 

END. 

BEGIN 
IF(2 = 2)0R(3 = 3)THEN WRITE('ONE OR BOTH OF 
THESE STATEMENTS ARE TRUE.1 

END. 

BEGIN 

IF(2 = 2)0R(3 = 4)THEN WRITE('ONE OR BOTH OF 
THESE STATEMENTS ARE TRUE.1 

END. 

BEGIN 
IF NOT(2 = 3)THEN WRITE('THE STATEMENT WITHIN 
PARENTHESES IS NOT TRUE.") 

END. 

Tiny Pascal does not require parentheses 
in the IF . . . THEN statements, but they are 
often necessary when logical operators are 
used because of the hierarchy of opera
tions. Operations of the same level are per
formed from left to right, then operations of 
the next lower level are performed from left 
to right, etc. In Pascal, NOT Is the highest 
level operator; • , AND, DIV and MOD share 
the next level; OR, + and - are the next 
lower order; and the relational operators are 
last. In the statements above, parentheses 
are needed to force evaluation of the equali
ty of the expressions before the logical op
erations take place. 

Loops: FOR-DO 
The Pascal FOR-DO loop resembles the 

BASIC FOR-NEXT loop. The loop may be 
written as a single statement or combined 
statements. A one-line FOR-DO loop with 
no instruction following DO may be used to 
delay program execution: 

FOR I:= 1 TO 30000 DO; 

The Index variable, I, must be declared In 
the VAR statement before it may be used. 
Since Pascal Is executed so much faster 
than Level II BASIC, a larger number of 
loops must be used to achieve the desired 
delay. The above loop took 27 seconds to 
execute. 

The FOR-DO construction also allows 
compound statements as illustrated In the 
following program: 

("FACTORIAL PROGRAM•) 
VAR FACTOR,NUMBER,COUNT:INTEGER; 
BEGIN 

FACTOR: =l; 
WRITE("ENTER A NUMBER 1; 
READ(NUMBER#); 
FOR COUNT:= 1 TO NUMBER DO 

BEGIN 
WRITE('THINKING . .. ',13); 
FACTOR: = COUNT• FACTOR 

END; 
WRITE(NUMBER#.' FACTORIAL EQUALS ',FACTOR#) 

END. 

The TRS-SO integer range of - 32767 to 
32767 seriously limits the usefulness of this 
program, as you will find if you try to enter 
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"The FOR-DO loop is used 
when repetition is not dependent upon 

a certain condition. If it is, 
Pascal offer two kinds of loops . .. " 

any number larger t han seven. 
Note the semicolon after the End state

ment. The last statement before the loop 
End does not require a semicolon, nor does 
the last statement before the final End. 

The index variable in a FOR- DO loop may 
be decremented using DOWNTO. (In 
crements or decrements of more than one, 
however, are not allowed.) Replace the 
seventh line with: 

FOR COUNT: = NUMBER OOWNTO 2 00 

Condltional Looping 

The FOR- DO loop is used when repeti
tion is not dependent upon a certa in condi
tion. If it is, Pascal offers two kinds of loops, 
REPEAT UNTIL and WHILE DO. The differ
ence between them is subtle, and In many 
cases either could be used. In the REPEAT 
UNTIL construction, the condition is tested 
after the statements in the loop are ex
ecuted. In WHILE DO construction, the con
dition Is tested first: If the condition is not 
present, execution of the instructions 
within the loop is avoided. Two program ex
amples follow, one using REPEAT UNTIL, 
and the other using WHILE DO. The first 
converts a decimal number to its binary 
equivalent. 

(" DECIMAL TO BINARY' ) 
VAR NUMBER, BINARY, OUOTIENT:INTEGER; 
BEGIN 

WRITE('ENTER A NUMBER ); 
READ(NUMBER#); 
WRITE(13,'THE BINARY REPRESENTATION OF ', 
NUMBER#; IS ); 
REPEAT 

QUOTIENT:= NUMBER DIV 2; 
BINARY: = NUMBER MOO 2; 
NUMBER: = QUOTIENT; 
WRITE(13,BINARY#) 

U 	 TIL QUOTIENT = O; 
WRITE(13,'READ BINARY NUMBER FROM BOTIOM 
TO TOP') 

END. 

Repeat and Until form the boundaries of 
this loop, ratherthan Begin and End. Until is 
followed by a Boolean statement and ex
ecution of the loop cont inues until the 
statement is tested and found to be true. 

In the WHILE-DO construction, the Bool· 
ean statement to be tested is placed be
tween WHILE and DO. Begin and End (with 
a semic olon) are used as boundary 
statements. A program segment, used to 
compute a statistical formula containing 
the variable Y in the denominator, follows. 
Any time Y has the value of zero, execution 
of the formula statements is avoided and a 
substitute instruction is executed. The 

,... S11e List of Adverti sers on pag• 306 

WHILE-DO loop avoids a division-by-zero 
error. 

WHILE Y<>-0 00 
BEGIN 
ABSFX =(Ml - MX)•P DIV SX• Y; 
WRITE(ABSFX#); 

ENO; 
ELSE 

BEGIN 
ABSFX: = O; 
WRITE(·ABSFX = 0) 

ENO, 
. . continue with rest of program ... 

The Case for Multiple Branching 

Pascal's Case statement is equivalent to 
BASIC's ON ...GOTO. It has a variable (in· 
teger or expression) called the selector, 
which points to the statement to be ex
ecuted. The example below shows a menu 
selection application of Case: 

(" MENU SELECTOR"} 
VAR CHOICE:INTEGER; 
BEGIN 

WRITE( 'ENTER THE NUMBER OR THE ACTIVITY YOU 
HAVE SELECTED.) ; 
READ(CHOICE#); 
CASE CHOICE OF 

1:BEGIN 
. . . statements to be executed fo r cho ice numl>cr 
1.. . ; 
.. .end each one but the last with a semicolon . .. 

EN O; 
2:BEGIN 
.. .statements to be executed for choice number 
2 . .. ' 
. .. are you getting the Idea now?. .. 

ENO; 
3:WRITE('YOU HAVE CHOSEN TO END THE 
PROGRAM.') 

END; 
END. 

The Case statement is matched by an 
End statement punctuated by a semicolon. 
Each branch has a constant, called a case 
label, which corresponds to a possible inte
ger value of the Case selector variable. The 
branch statements may be single or multi· 
pie: If multiple, they are bounded by Begin 
and End (semicolon required). 

It Is possible to use more than one num· 
ber for a single branch: 

CASE CHOICE OF 

1,2,5: 

3: 
4,8: 


END: 


If a branch does not exist for a given val· 
ue of the selector, execution passes to the 
statement after Case End. Tiny Pascal al· 
lows an Else statement to be used with 
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A STATISTICAL 
ANALYSIS PACKAGE 

BETTER THAN 
SPSS OR SAS? 

StatPac is better. And it 's de· 
signed specifically for the Model 
I or Ill TRS80. 
All phases of research analysis can be 
processed including: 

• 	 frequency analysis 
• 	 crosstabs & chi-square 
• 	 correlat ion & linear 


regression 

• 	 multiple linear regression 
• 	 descript ive statist ics 
• 	 t-test 
• 	 analysis of variance 
• management reports 

The complete 3-disk program is $185. 
An extensive step-by-step user's man
ual is included or may be purchased 
separately for $30 and applied to pur
chase of disks. MasterCard and VISA 
accepted. 

For more information and a free 

16-page brochure wri te or call : 


6121866-9022 

Walonick Associates 


"' 3635624 Girard Ave. So. 
Minneapolis, MN 55419 
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"One last warning . .. if you 
have loaded the P-code of a program 
from tape, do not try to use the edit mode." 
case. This Is useful if special Instructions 
are needed when the selector variable has a 
value that does not correspond to the branch 
numbers. 

The following program is a variation of 
the Menu Selector Program. The menu Is of
fered repeatedly until option three is chos
en. If the user inputs a value for Choice 
other than 1, 2 or 3, the message "Stick to 
the menu! " will be printed, followed by a re
turn to the menu. 

Take special care when entering this pro
gram; the Case statement is particularly fin
icky ab6ut semicolons. 

(" MENU SELECTOR II ") 
VAR CHOICE,l:INTEGER; 
BEGIN 

1:=1; 
REPEAT 

WRITE(13,'ENTER THE NUMBER OF THE ACTIVITY 
YOUWANT.1; 
WRITE(13,'1- ACTIVITY FOR BEGINNERS1; 
WRITE(13,'2-ACTIVITY FOR VIRTUOSOS1; 
WRITE(13,'3-1 DO NOT WANT ANY ACTIVITY',13); 
READ(CHOICE#); 
CASE CHOICE OF 

1:BEGIN 
WRITE(13,'YOU HAVE CHOSEN 11; 
WRITE(13,'THIS IS A GOOD CHOICE FOR 
BEGINNERS.1 

END; 
2:WRITE('YOU HAVE PICKED A TOUGH ONE. GOOD 
LUCK!1; 
3:BEGIN 

WRITE('YOU HAVE CHOSEN TO END THE 

CaMruCaue~., 

COVER YOUR INVESTMENT 

•W41erp•ool I Ol.i11prool 

• HnprQ'Hld Aeh•b•hly • Two Oec0t•101 Col0ts 
Sacldle l a1t • Blac11,•L~l1lt 

$1•'6 

$If~... '" 
"" ....'" 
''" '" '" 

Ont 200 cor•ts, write for com,,i.t• I/st. • ,.,..,........_..,,.,.. ~ :z 
lncll.ICM l 150tor poe.... Wllll,..ndl"'f ~o eo. l2• 1~ Al 
o-- Mett ~ M,00 pot .... M•.-.Elt,... Fl~ 

~19Gal 2'3-S79J 
OULU INOUllU SINVlllO 

PROGRAM.1; 
1: =0 


END 

ELSE 

WRITE('STICK TO THE MENU!1 


END 

UNTIL I = 0 


END. 


Saving and Loading 

You may save both source file and P-code 
for a program written In Tiny Pascal. The 
commands are " WS filename" and "WP 
filename", to save source and object flies, 
respectively. Loading Is done with the com
mands " LS filename" and " LP filename". 
File names may not exceed six characters 
In length. All commands to save and load 
are given from the monitor mode. 

There are three warnings in the Tiny Pas-

Construction 
Entire Program 
IF THEN ELSE 
FOR DO 
REPEAT UNTIL 
WHILE DO 
CASE 
CASE BRANCHES 

cal manual about loading and saving pro
grams. When loading a program, you must 
enter the file name exactly as It was saved 
on tape. Warning number two Is that there 
Is no way to read the names of files on tape: 
If you forgot the file name you cannot re
trieve the program. 

The third warning In the user's manual Is 
to use care not to get the source file and the 
object code mixed up when loading from 
tape. If you t ry to load the P-code, for exam
ple, with the command " LS filename", you 
will have to reload the entire system. 

One last warning, this one my own. If you 
have loaded the P-code of a program from 
tape, do not try to use the edit mode. Leav
ing the monitor will result In the loss of your 
program, and It will have to be re loaded 
from tape.• 

Statement Dellmlters 
BEGIN END. 
BEGIN END 
BEGIN END: 
REPEAT UNTIL... ; 
BEGIN END; 
CASE . .. END 
BEGIN END;• 

·omit semicolon at end of last branch before Else or End. 

Table 1. Summary of Multiple Statement Delimiters 

No.2 ~~~i 
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~~~ ifYou've Written an 
\V Outstanding Program-

We'd Like to Publish ltl 
We're looking for EDUCATION 
Programs: 

SPECIAL EDUCATION/AID 
TO THE HANDICAPPED 
MULTl·MEDIA COMPUTER INSTRUCTION 
TEACHER-AUTHORING LANGUAGES 
MANAGEMENTTRAINDIG 
SIMULATIONS 

Earn money while helping others. 
Write for our free Programmer's 
Kit today! 

INSTANT SOFTWARE, INC. 
SubmiHlons Dept. .,..2 

Peterborough, NH 034158 

CHEAPCHIPS . .. ARE NO BARGAIN J
BUYING ADD-ON MEMORY? 

GET THE BEST!!! 
r:xy failures cost you timeand maney. Japanese 16k 
hips have a ont·to·ten In ·service failure ratio to u .S . 

.,, chips··from a study by R. Anderson, Computer Div. , 
~ Hewlttt·Packard . reported In Th fc01101111t1, 4·26·80. 
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t50nsec Plastic $31 .95 . Ctr111lc $41.15 ~ 
~ STATIC RAMS ~ 
~ 21 14 450nsec $3.30. 300nsec $3.90; 2101 $2.90. "' 
:i EPtlDMS (450 nsec std; ask tor hi·speed if required) ~ 
!;;: 2708 $4.80: 2716 5V+t2V $9.40; 2716 5V $9.70; ~m"' 
"' 2732 $18.90. 
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Your best 
Model Ill 

peripheral buy 
is amodem. 

OK, you've familiarized yourself with 
your new TRS-80 Model Ill, and you're 
ready to expand. 

You've got plenty of peripherals to 
choose from. 

Disk drives, voice boxes, printers, 
joy sticks- the list is almost endless. 
And all may help you get more enjoy
ment out of the info you put in. 

But there's the catch. Your Model Ill 
still relies solely on you for input. With
out you to write increasingly complex 
programs-or pay cold cash to buy 
them-it's blind, deaf and dumb. 

The real expansion will begin only 
when you give it ready access to the 
larger world of data communications. 
The world of free-access "bulletin 
board" resources. The world of elec
tronic mail, instant news and financial 
reports and games from vast, afford
able services like Source and Compu
Serve. The world of thousands of 
computer people just like you, in 
homes and businesses around the 
block and across the country. 

It's a world you can tap through your 
telephone ... but only if you're prop
erly equipped. 

You need a modem. And not just 
any modem. 

You need LYNX. 

The new LYNX. It's the latest innovation from the 
people who made data communications affordable 
for TRS-80 Model I and Apple 11 users. It's the best 
first step you can take in expanding. It makes your 
Model Ill a whole new animal. 

STILL AVAILABLE- LYNX for TRS-80 Model I. 
Price: $279.95. 

@B~OLVl\fX.0 
123 LOCUST STREET LANCASTER. PENNSYLVANIA 17602 
Phone 717/291-11 16 

TAS·80 1s a lrademark ol lhe Radio Shack D1v1s1on or Tandy Corporahon. 

Your best 
Model Ill 

modem buy 
is LYNX. 

The new LYNX is the ideal modem for 
your Model 111. That's because it's the 
key element of a total direct-connect 
telephone communications package. 

This package-including serial and 
computer bus interfaces, cables and 
terminal software-is available to you 
for a remarkable SINGLE PRICE: 
$299.95. 

Compared to other modems, LYNX 
is superior. It doesn't make yo~ buy 
adapter cables or circuit boards sepa
rately to bring it on line. It provides a 
full one-year factory warranty, instead 
of the "normal" 90 days. 

It includes performance features
like auto dial/answer, programma
ble 1/0 porting, variable word length, 
parity and stop bits-that are either 
optional at extra cost or unavailable 
with other modems. It requires no tools 
to install. 

It can be used with any TRS-80 
communications programs; it's not re
stricted to its own special software. 
A full range of easy-to-find ST-80 
cassette and disk software au
thored by Lance Micklus is available 
nationwide. 

And best of all, when you compare 
the LYNX price with the total cost of 
bringing any other modern on line, it 
could save you OVER $100. 

V" 278 

Call one of these LYNX handlers today-TOLL FREE: 

ADVENTURE INTERNATIONAL 
Longwood, FL 
800/327-7172 

THE PROGRAM STORE 
Washington, DC 
800/424-2738 

ADVANCED COMPUTER PRODUCTS TSE HARDSIDE 
Irvine, CA Milford, NH 
800/854-8241 800/258-1790 

STEVENS RADIO SHACK SIMUTEK 
Phoenixville, PA Tucson, AZ 
800/345-6279 800/528-1149 

FCC Reg1sl ra11on Number. A909KE·69488·DM·N 



APPLICATION 


Modify Tiny Pascal 

For Disk 


Lt. John B. Harrell 
30 KeKlico Court West 
Charleston, SC 29408 

Radio Shack has released a tape-based 
Tiny Pascal compiler for both 16K and 

32K + system users. I intend to show users 
of 32K + disk-based systems how to make 
this compiler run from the disk using disk 
input and output of source files. The article 
also shows that compiled code can be 
stored and loaded from the disk. 

The Tiny Pascal system is a complete, 
self-contained operating system, consist
ing of a monitor, Interpreter, compiler and 
editor. The monitor operates the entire sys
tem, and, additionally, saves and loads 
source and object programs to the cassette 
recorder. Output from the compiler is a 
compressed three-byte P-code. Normally, 
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all these subsystems reside in memory si
multaneously, but you do have the option of 
overwriting the compiler or editor for extra 
space. I have never found this necessary on 
my 32K system. 

The text editor is adequate for creation of 
source programs, but has severe limita· 
tions on the amount of text editing that you 
can perform. You can insert, delete or re
place entire lines. To overcome this restric
tion, I have modified the compiler to look for 
an ASCII text file that has been previously 
loaded Into RAM storage, starting at ad· 
dress X'9800' to the end of memory. This Is 
done by terminating the text file with an 
X'FF' byte as an end·of·f ile mark. (This is 
consistent with the end-of-file mark used by 
the compiler, but it would be easy to use 
Electric Pencil to create a file and then 
change the Pencil X'OO' EOF to X'FF'.) 

Modifying Tiny Pascal 

To modify the compiler to run from disk, 

two tasks must be accomplished. The com· 
piler must first be moved up to load above 
the DOS system requirements (I selected 
X'7000' as my load point). Secondly, the 
compiler must be modified to start at 
X'9800' and move text down to the appropri
ate buffer at X'73FO' (Fig. 1). It must then 
search out the end of text file (Remember 
that X'FF' byte?) and set the pointers re· 
quired by the compiler system. See Fig. 2 
for pointers that must be set. 

l-·---·-·-·-----------···-·-·······--··-------1 
X'4060' 	 I reserved RAM fo r I 

I Interpreter & monitor I 

1--------------------------------------1 
X'4100' 	 I entry points table I 

1------------------------------------------------1 
X'4180' 	 I system control b lock I 

1-----------------------------------------------------1 
X'41AO' 	 I 110 routines I 

1------------------·- ·--·----·---------·I 
X'41 EO' 	 I Interpreter and I 

I run t ime routines 
1-------·--·--·-·-·---·---·-·--·-·--·-·--·----I 

X'473A' 	 I monitor I 

1---------------------------------1 
X'4990' 	 I run time stack for I 

I editororcompller I 
I (3-114 K) I 

l-----------·----------------1 
X'5690' 	 I editor P-code I 

1----------------------------------------1 
X'5EAO' I compiler table 	 I 

1---------------------·--·1 
X'5FCO' I compiler P-code 	 I 

1---------------------··---····---·-·-··----1 
X'73FO' 	 I 

I user memory for 
I source and P-code 
I 

Fig. 1. Memory Map for the 32K + Tiny 
Pascal System 



To make the modification, type in Pro
gram Listing 1 using the Editor/Assembler, 
assemble it and write a system tape. You 
have now created the patch to the Tiny Pas
cal system, and all you must do to run it 
from the disk is load the Tiny Pascal system 
tape, 32K version (PAS32K), under normal 
Level II load procedures. To enter Level II, 
you must use the DOS BASIC2, or push re
set while holding down the Break key. Then 
load the patch tape, execute it , and follow 
the instructions on the video screen. When 
it exits to the DOS reboot, dump the modi
fied compiler system to disk using the ad
dress parameters displayed on the video. 

Program Listings 2 and 3 are used to load 
a source file to memory and execute t he 
compiler, and to save source files to the 
disk. 

Listing 1 modifies the Tiny Pascal system 
in two parts. First, by moving the system 
from its resident area on loading (X'4D90' to 
X'73C6') to the area of RAM starting at ad
dress X'7000' and ending at X'9636'. And 
then it links the high RAM source code 
block move to the Initialization phase of the 
compiler. 

Lines 9- 12 clear the screen and issue the 
prompt. Pressing any key will finish the 
patch. Lines 13-16 move Tiny Pascal to its 
new resident area. Lines 17-18 patch the 
source code block move into the compiler 
initialization phase. Lines 20-22 display the 
" done" message, wait for any key to be 
pressed and then reboot so the code can be 
loaded to the disk. 

The rest of the patch code is ORGed to 
load In X'9637' following the moved com
piler code. The initial phase of this code is 
identical to the power-up reset on the ROM 
chip, and is necessary because the compil
er expects to be run in a Level II environ
ment and not under the TRSDOS initializa
tion of RAM areas X'4000' to X'40CO'. (This 
is lines 27-43 in the patch program). Lines 
47-50 move the compi ler from its disk load 
address to its normal load point at X'4090'. 

To clear the way for the source code to be 

ADDRESS FUNCTION 

4180 Starting address of source code 
4182 Ending address of source code 
4184 Starting address of P-code 
4188 Ending address o f P-code 
418C Also contains starting address of source 

code 
4196 Address of program currently in execution 

All addresses are In hexadecimal 

Fig. 2. Addresses Used to Patch the Tiny 
Pascal System 

"The Tiny Pascal system is a 

complete, self-contained operating 


system, consisting of a monitor/interpreter, 

compiler and editor." 


000 0 1 ;······~··············~··············~··~················ 00002 •• 	 • 
OOOC3 ;* TINY PllS;:AL OISf( MCO x 
00001 •• ~-
OOOC 5 
000 06 

;x 
•• 

PRCG~.,_M LISTING U x 
• 

00007 
00008 
00009 

i• 
i • 
•• 

WRITTEN BY JOHN 8. HAR;E:..:.. 
12/05/BO 

· • 
x 
• 

00010 : •·· · ············································ ········ 

00 011 · 
8 00 0 	 0001 2 
8000 3 100BO 	 00013 PASMOO 
8003 COC901 	 00 01 1 
80 06 2 19096 	 00 015 
8009 COA728 	 00016 
BOOC C01900 	 00017 
BOOF 21C673 	 00 018 
BO 12 113696 	 00 019 
8015 01 3726 	 00 02 0 
8018 EDB8 	 00 021 
BO lA 2 105BF 	 000 22 
8010 220C70 	 00 023 
8020 2 10297 	 00021 
9023 COA728 	 00025 
8026 C01900 	 00026 
8029 C30000 	 000 27 

000 28 

0002 9 
00030 

9637 	 00031 
9 637 F3 	 00032 PATCH 
9638 AF 	 00033 
9639 210206 	 00031 PATCH! 
963C 110010 	 0003 5 
963F 013600 	 00036 
9612 EOBO 	 00037 
9611 30 	 00038 
961 5 30 	 00039 
9616 20F1 	 00010 
9618 0627 	 00011 
961A 12 	 00012 PATCH2 
9619 13 	 00013 
96'1C lOFC 	 00011 
961E 118010 	 00015 
9651 21F718 	 00016 
9651 012700 	 00017 
9657 E080 	 00018 

00019 
00050 

00051 
9659 210070 00052 
965C 11 9010 00053 
965F 013726 0 0051 
9662 EOBO 00055 

00056 
0 0057 
00058 

966 1 217296 00 059 
9667 11058F 00 060 
966A 01280 0 00061 
9660 EDBO 00062 

00063 

0006 1 
0 0065 

966F C39010 	 00066 
00067 
00068 
00069 
00070 

9672 2 10098 	 00071 START 
9675 11F073 	 00072 
9678 010028 	 00 073 
967B EDBO 	 ~O C7 ~ 

ORG OBOC DH 
LO SP,$ 
CALL 
LO 

CLS 
HL,MSl 

;CLEAR SCREEN 

CALL 
CALL 

OUTSTR 
INf(EY 

; S TART r ROMPT 

LO 
LO 
LO 

HL, 73C6H 
OE,9636H 
BC,2637H 

;END OF 32K PASCAL SYS 
; MHERE I T MILL END 
; BYT~ COUNT 

LOOR iMOV~ IT OUT OF DOS 
LO HL .MCVEIT 
LO <700CH> ,HL ; PATCH ADOR IN PAS32t: 
LO HL.MS2 
CALL OUTST:"< iEND ANO DONE 
CALL INf( EY 
JP 0 ; REBGOT DOS 

CODE PATCH FOR PAS32K 

ORG 9637H ;PATCH ADDRESS 
DI 
XOR A 
LO HL, 0602H 
LO OE ,1000H 
LO E:C •36H 
LDIR iRE- WRITE LEVEL- II 
DEC A ;VECTOR AREA 
DEC A ; J UST LIKE ON A 
JR NZ. PATCH! ;POMER- UP RESET 
LO B , 27H 
LO <DE> , A ; ZERO 39 BYTES 
INC DE 
OJNZ PATCH2 
LO OE , 1080H 
LO HL , 18F7H 
LO BC , 27H 
LOIR 

END OF POMER-UP ROUTINE 

LO HL , 7000H 
LO OE ,1090H 
LO BC, 2637H 
LDIR iHOVE PAS32~ BACK 

HOVE NEXT BLOCK TO HIGH CORE 

LO HL, START 
LO OE ,O COOOH- END+START- 1 
LO BC , ENO- START+l 
LDIR 

EXECUTE CGMPI LER 

JP 1090H 

COMPILER WI LL LIN~ TO THE Rou;INE IN HICH 
MEMORY TO HOVE SOURCE PROGRAM OOMN TO BUFFER 

LO HL, 9800H i START OF BASIC BUFFER 
LO OE, 73FOa I START OF PASCAL BUFFER 
LO ec , zeco -1 ; Bt;F ;= E:; LENCTH 
I '.>Tr< 

Program continues 
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"Normally, all these subsystems 
reside . .. simultaneously, but you 
do have the option of overwriting. 
I have never found this necessary." 
placed In Its proper buffer, a small segment 
of code In lines 54-57 moves the source 

9670 JEFF 	 00075 l.D code loader to high memory where It wil l be 967F 21F073 	 00076 LO 
out of the way. The last step Is to execute 9682 010029 	 0 0077 l.O 

9b85 2280 4 1 	 00 078 l.Othe Cbmpiler, which will , In turn, move the 
9698 228C41 	 0 0079 LO 

system segments around and execute the 968B ED81 0 0080 CPIR 
9680 228 '11 1 00 08 1 LO source code load0f' prior to displaying the 
9690 2286 '1 1 	 00 082 LO 

user prompt. 9693 229611 	 00083 LO 
9696 28 	 00081 DEC 
9697 2282'11 	 0 DOSS LO 

The last part of the patch program is the 
segment from line 66 to line 81 .This portion 9b9A C33A-'17 	 0009 6 JP 

969 C 	 00087 ENO EOU 
00088 

of code moves the source code file from its 
load address (X'9800') to the respective buf. 0 IC'i' 0008 9 CLS EDU 

00 19 00090 1.NKEY EOU 
Z8A7 00091 OUTSTR EDU

fer addtess (X'73FO'-Fig. 1) using a block 
move. Pointers. are set to the starting ad Bf 05 0 0092 HOVE;T EOU 
dress of the source code, and a block com 00093 

969D 00 00091 HS1 DEFBpare Is executed to find the X'FF' end of file 96'1E 00 	 00095 DEFB 
969F 	 '19 00096 DEFH 

16 20 59 'IF 55 2 0 18 '1 1 
byte In the source code. On exit from the 
block compare, register HL contains the Sb 15 2 0 'IC 1F 11 1 '1 1~ 

end of ~ource code + 1, the start of the 11 28 5 1 '19 1E 59 2 0 SD 
11 53 13 11 1C 20 JC 50compiled P·code. Pointers are set for this 
1 1 53 33 32 18 3E 

and for ttle end of source code, and the 96C6 OD 00097 DEF8 
94C7 56 0 0 098 DEFHcompiler Is executed. Reference Fig. 2 for 

15 52 53 '1 9 'IF 1E 2C 2Q
pointers ·to set. 5 0 52 15 53 53 20 '11 1E 

59 20 18 15 59 20 20 20 
96£0 OD 00 099 OEFB 
96El 1F 00 10 C DEFM 

51 18 15 52 57 19 53 'I ~ 
2C ZQ 19 19 51 20 52 'IS ''/ have found Tiny 53 15 51 2 0 1 1 4E '11 20 
1C 1F 'I t 11 20 19 5 '1 

97 0 1 0 0 00101 DEF8 
9702 0000 OotC2 HS2 DEFW 
97 11 19 001 03 DE"'"H 

Pascal . . . an exciting, . 
powerful language '' 20 18 1 1 Sb 'IS 20 'lb 49 


1E 19 53 18 '15 4'1 2 0 51 

'18 1 5 20 40 1F 11 19 16 

19 ~ 'It 5 1 A9 1F 'If. 2E 


,72~ ~o 00!04 OErB 

The following changes to Listing 1 will 9726 	50 101 05 DEFH 

52 15 53 5 3 20 11 'IE 59enhance the operation of a 48K system and 20 18 15 59 2 0 51 'IF 20 
allow larger flies to be used. Change the 52 ~5 20 12 1F 4F 54 20 

11 1F 5 3 20 11 'IE 41 20byte count In line 68 from X'2800' to X'6800'. 
5 5 ~3 ~5 

Change the byte count in line 87 to read 97'A 00 	 80106 OEFB 
97"8 	5 1 001D7 DEFH 

.q9 1 5 20 11 'IF 53 20 3C 
OFFD5H vice 08FD5H for the label MOVEIT. 
Change the address part of line 55 from 11 SS 10 50 3E 20 '13 'IF 

'ID 'ID 'll 1E 'l'I 20 51 'IF 
20 50 SS 51 zo '19 5 4 20 
1F 4E 20 'I '\ '19 5 3 4 B 

OCOOOH- ... to 0- .... 

loading and Saving Source Flies '1773 OD 8 0108 OEF E. 
9771 SS 00 109 DEF 11Program Listings 2 and 3 are the 1E 'l'I 15 52 20 5 1 '18 15 

20 'IE '11 40 '15 2 0 'IF 16 
20 3 C 5 0 '11 53 3 3 32 'IB 

mechanism through which source flies are 
loaded and saved using disks. Enter both 2F '13 '10 11 3E 2 0 57 19 

programs and save them under appropl'iate 
 51 '18 

9797 DD 0 0110 DEHinames. Pascal programs can now be load 9798 5 4 	 00111 DEFl'I 
ed and saved. 1 8 15 2 0 'lb 'IF 'IC 'IC 'IF 

57 19 'IE 17 20 5 0 11 52Listing 2 loads a Pascal file from disk and 41 '10 ·1 5 5'1 15 52 53 20 
calls Tiny Pascal. Line 1 protects memory 16 1F 52 2 0 51 'IB 15 :?O 

4 '1 55 10 5 0 above X'9800' and clears string space for 
97Bll 00 	 08 112 DEFB 

the disk file to be loaded to a string array. 97BE 	53 0 011 3 DEFM 
54 11 52 S'I J D 37 Jo 3&You are requested to enter a filespec for the 
30 18 ZC 20 '15 'IE 1 '1 30

Pascal source f ile. If noftlename Is entered, 39 Jb 39 43 18 2C 20 51 
52 4 1 30 39 36 33 37 18 

970F 00 0011 '1 DEF8 
the buffer Is Immediately terminated by the 
X'FF' end-of-flle byte, and the compiler is 00 115 

8 00 0 	 0011b ENO 
0 00 08 TOTAL ERRORS 

called. 
If the file Is successfully opened, It Is 

read line by tine into a string array, termlnat· 
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A,OffH ;TERHINATOR CHAR 
HL ,73FOH 
0c . 2ao~11 
(11 8 0H l ,HL IPRGGRAM STAAT 
<4 18CHl. Hl. ;sAHE 

; F IND TERMI NATOR 
~ '118'\Hl ,Hl. •START OF P- CODE 
C'1 186H >. HL ; END OF P- CODE 
(1196Hl.Hl IADDR OF CURRENT PCM 
HL ;POINT TO ENO OF SOURCE 
C'l 182H),HL •END OF S OURCE 
1 73AH ;EXECUTE TINY PASCAL 
~- 1 

91C9H ; CLEAR SCREEN 
D019H 11UIIT FOR l<EY 
28A7H ; OUTPUT STRIHC 
OSFD5H ;soURCE HOVER 

13 
1 3 
'IF YOU HAVE LOADED TINY PASCAL <PAS32K> ' 


13 

' VERS I ON, PRESS A!4Y KEY --· 


1 3 

' OTHERMISE , HI T RESET ANO LDAO IT' 


0 

OOOOH 

' I HAVE FI NISHED TH( Hoo ;FI CATION .' 


13 

' PRESS ANY f(EY TO RE-BOOT DOS ANO USE ' 


13 

"THE DOS <OUMP> COHHAND TO P UT I T ON DI SK' 


13 

"UNDER THE NAME OF <PAS32K/Cl'IO> MITH' 


13 

' THE FOl.LOMINC PARAMETERS F OR THE DUHP ' 


13 

' START•7000H, EN0 • 969CH , TRA•963 7H' 


0 

PASl10D 



••••••• 

• • 

Games from BIG FIVE will turn your computer into a 

TRS-80 HOME ARCADE 


SUPER 
NOVA© 

GALAXY 
INVASION© 

ATTACK 
FORCE© 

COSMIC 
FIGHTER© 

METEOR 
MISSION II© 

___...._.._ 
: .... •"• 
• • 

y 
• • c • •....~.. ·~ ...·' ...
> ' . c 

c 

.. .. • •• 
• 
 ~ 


• 


n 
~ ,,. 

.. 
0 • ,, 

-' '' (I J, 
\1 0 :/ 
-~ 

NEW 

JOYSTICKS! 


If you and your TRS-80 have longed for a fast-paced arcade-typegame that is 
truly a challenge, then SUPER NOVA is what you've been waiting for. In this 
two player machine-language game, large asteroids float ominously around the 
screen. Suddenly your ship appears and you must destroy the asteroids before 
they destroy you! (But watch out because big asteroids break apart into little 
ones.) The controls that your ship will respond to are tlvust, rotate, hyperspace, 
and lire. All right! You've done it! You've cleared away all the asteroids! But what 
is that saucer with the laser doing? Ouick! You must destroy him fast because that 
guy's accurate! As reviewed in May 1981 Byte magazine 

The sound of the klaxon is calling you! Cruel and crafty invaders have been 
spotted inbattleformation warping toward Earth at an incredible speed. Suddenly, 
your ship materializes just below the huge flock of invaders. Quickly and skillfully 
you shift right and left as you carefully fire your lasers at them. But watch out! A 
few are breaking out of the convoyandflying straight at you! As the whine of their 
engines gets louder, you place your finger on the fire button knowing all too well 
that this shot must connect- or your mission will be permanently over! With 
sound effects! 

Your TRS-80 screen has been transformed into a maze-like playfield for this; 
game. As your ship appears on the bottom of the screen, eight alien ramships 
appear on the top. All of them are traveling at flankspeed directly at you! Quickly 
and boldly you move toward them and lire missiles to destroy them. But the more 
aliens you destroy, the faster the remaining ones become. If you get too good you 
must endure the wrath of the keeper of the mazefield: the menacing "Flagship". 
You must destroy him fast because. as you will find out . that guy's accurate!With 
sound effects! 

~ 
With thousands of stars whizzing by you. your SPACE DESTROYER sfi., 

comes out ol hyperspace directly under a convoy of aliens. Almost effortlessly, 
you skillfully destroy every last one. But before you can congratulate yourself. 
another set appears . These seem to be slightly more intell igent than the first set. 
Quicklyyou eliminate all of them, too. But your fuel supply is rapidly diminishing . 
You must sti ll destroy two more sets before youcandock with your space station . 
All right! The space slat1on is now on your scanners! Oh no! Intruders have 
overtaken the station! You must skillfully fife your neutron lasers to eliminate the 
intruders from the station before your engines run out of fuel and explode' Will\. 
sound! 

As you look down on your space viewer you can see the stranded astronauts 
that are crying out for you to rescue them. But first you must maneuver your 
shuttle down through the asteroids & meteors before you can reachthem. Great! 
You've got one! But now can you get back to the space station to save your fellow 
shipmate OJ will you crash and kill bothof you? You can fire your lasers to destroy 
the asteroids, but watch out, because there could be an alien FLAGSHIP lurking 
behind! Includes sound effects! 

For S39.95 it's now possible to have the famous ATAR I joystick interfaced 
with your Model 1. All of our tapes are now completely compatible with the 
joystick. Packagedwithcomplete instructions, you can even use it withyour own 
programs! 11 your old tapes do not say "Joystick Version" on them and youwish 
to exchange them for new Joystick versions, enclose $2 and your old tape . (Call 
or write for into on Mod 3 joysticks.) 

~H~raw~~z~ 

--------------~~~fF1f~~~~--------------

P.O. Box 9078-185· VanNuys,CA 91409· (213)782-6861 .,...357 

Prices per game: Level 2, IBK Cassette Mod I/ Mod 3-$15.95 
level 2, 32K Diskette Mod I/ Mod 3- $19.95 

10% discount fo r 2 items . 15% fo r 3 or more (excludes upgrades). 
Please add Sl.50 per order for postage &handling. Calif. residents add 6%sales tax. 
Outside USA please add SJ.OD per order for postage & handling. 
We accept checks, money orders. and MC/Visa ord8fs (S2.00 extra for COD). 

All games c1980 by Bill Hogue & Jrff Konyu. 

Programs are written in machine language for high quality graphics. 

Oisk versions areself-booting and compatible with Mod I and Mod 3disk systems. 

High scores are automatically saved after each game on disk versions. 

TRS-80 is a trademark of Tandy Corp. 

Dealers: All games now available in lull color packaging, please inquire. 


http:3-$19.95
http:3-$15.95


The lowest price 

Epson MX 80 FT $599 


Epson MX 80 $469 

Okidata Microline 83 $949 


Model Ill drives and controllers 
16K RAM NEC 200 as Prime $19 set of 8 

We will supply any computer . software. or 
peripheral or related product at the lowest 
possible price. Call 24 hours a day. 7 days a 
week or drop us a line. We will meet or beat 
anyone 's price. 

We Appreciate Your Business! 

April Lorenzen 

Route Two. Box Forty-Four 


Canton. Kansas 67428 

(316) 628-4935 

Quantity discounts 1v1lllble ,,-13 

MODEL Ill 
TAPE EDITOR/ASSEMBLER 

Run Radio Shack's Tape Editor/Assembler 
(EDTASM) for Model I on the Model Ill using our 
ASPTCH. Simply load EDTASM. then load ASPTCH 
and run (Single load possible). All EDTASM features 
supportecl plus: 

· Full Model I source tape compatibility. 
· Assemble directly to memory or to tape. 
· Executy your object and return to EDTASM. 
. Change cassette Speed while in EDTASM. 
· Verify source tai;e after "W" command. 
· Displayand edit memory. 
· Rec;,over from reset without tape re-load. 

Requires TRS-ao· Model Ill 16K and up. Also 
available Model I ASPTCH(specify)and other Model 
Ill software produ:ts. 

Send check or money order for S17.95for ASPTCH 
tape aoo detailed instru:tions to: 

BYTE MISER SOFTWARE 
720 W. Haven Blvd. 

Rocky Mt.. N.C. 27801 .,.455 

' TRS-80 is a tra:lemark of TANDYcorp. 

AUDIO ALARM DEVICE 

TRS-80 MODEL I/Ill 


External Device that plugs 

directly into Cassette Port. 

Ideal for Bustness Applications: 

• Operator error notification tone 
• Complements numeric keypad input 

Speclflc:alions: 
• 2•1,·w x 311, · L x 1•1, · D 
• 36" cable with cassette port plug 
• 1 pound 
• Beep lasts 2 seconds 
•Battery powered-9 volt 
• Only 1 line basic program 
• Install in seconds 

Inexpensively Priced 
$34.95 Audio Alarm Device 
S 1.75 Postage&. Handling 
$36.70 Total Price 

(Ohio R9sldents Add S2.10 Soles Tox) 

MAKE CHECK - OR- MONEY ORDER PAYABLE TO: 

RSI 
231 Green Street. Dayton. Ohio 45402 
(513) 461-4850 ,,-67 
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" The text editor is 
adequate for creation of source 
programs, but has severe limitations 
on the amount of text editing 
that you can perform. " 

1 POKE &H40B1r&HFF:POKE &H1082 r&H97! CLEAR990 0:CLS 
2 OEFINT A- Z:AD=&H9BOO:orM A$C500) 
3 PRINT TABC14>'** TINY* PASCAL ** FILE LOAOER ' !PRINT 
1 LINEINPUT'ENTER FILESPEC FOR SOURC E FILE: ' i FS$ 
5 IF FS$=' ' THEN 19 
6 ON ERROR GOTO 22 
7 OPEN ' I ' r 1 , FS$!0N ERROR GOTO 0 
8 PRINT'LOADING *** ' FS$ ' *** FROM DISK 
9 PRINT:LN=O 
10 LINEINPUT~1 r L$ 
11 IF LEFT$CL$r1> <>CHR$C255> THEN LN=LN+1: A$CLN> =Lf:GOTO 10 
12 CLOSE 
13 FOR I =1 TO LN 
14 PRINT A$CI > 
15 FOR J=l TO LENCA$ CI >> 
16 POKE ADrASCCMIDfCA$ CI) , J , 1>> 
17 AD=AD+! :NEXT : PCKE A0r13 :AD=AD+1 
18 NEXT 
19 POKE AOr255 : POKE AD+lr255 
20 CLEAR -S O 
21 CMD ' PAS32K ' 
22 CMD'E ' !RESUME 1 

Program Listing 2 

1 POKE &H40B1.&HEF!POKE &H4082 r&H73 :CLEAR soo:CLS:DEFINT A- Z 
2 PRINT TABC16 ) '** TINY * PASCAL ** FILE SAVER' 
3 PRINi 

1 LINE INPUT 'ENTER FILESPEC FOR PASCAL FILE! ' iFS$ 

5 IF FS$='' THEN 4 
6 ON ERROR GOTO 15 
7 OPEN'O ' rlrFS$!0N ERROR GOTO O 
8 AD=&H73FO 
9 A$='' 
10 J=PEEKCAD >:I;- J=255 THEN 14 
11 AD=AD+1:IF J=13 THEN 13 
12 A$=A$+CHR$ CJl : GOTO 10 
13 PRINTt1rA$!PRINT Af:GOTO 9 
14 PRINTt1r CHR$ C255l iCHRfC255>:CLOSE:POKE&H4081r&HFF : 

PDKE&H40B2 r&HBF : CLEAR50 : END 
15 CHO'E ' :RESUHE 4 

Program Listing 3 

Breakout Program 

Footnote to IF MEM lines following PROC PADDLE; these lines should read as 

follows: 

IF MEM (KEYBD) =32 THEN(' USE-TO MOVE PADDLE LEFT') 

IF MEM (KEYBD) = 64 THEN(* USE-TO MOVE PADDLE RIGHT*) 

CONST CURSOR=X4020i VIDEO=X3COO; KEYBD=X3840• 

VAR Ar BrSPEEDrXPOS rYPOSrPPOS rXDIR rYOIRrSCORE rSPVAR: INTEGER ; 
Kr STOP , BESTrNBri rFLAGrTEHP ,NBP :INTEGERi 


FUNC RANDCN>; 

VAR TEHP:iNTEGER; 

BEGIN 


TEHP! =CA+B) AND X007F ; A: =B; B! =TEMP ; 
RANO: =CCN•TEMP > DIV 128>+1 ENO; 


PROC PTC<LINE rPOS> ; 

VAR TEHP :INTEGER ; . , 

BEGI N HEMWCCURSOR>!=VIDE0+64•LINE+POS ENO; 


Program continu .. 



Ing on the X'FF' byte. After closing the file, 
It is listed to the video and copied byte by 
byte into the buffer beginning at X'9800'. 
When this Is finished, the compiler Iscalled. 

NEWDOS users may use Program List
ings 2 and 3 as Is. TRSDOS users will have 
to substitute <CMD"l'',"PAS32K"> in line 
21 for <CMD"PAS32K">. 

To save a Pascal source file, press reset 
when you have completed all operations re
quiring Tiny Pascal. After reboot, run the 
BASIC file saver. The text buffer Is still In· 
tact in RAM beginning at X'73FO', and mem
ory size will be set automatically to protect 
the area above X'73EF'. Enter a fllespec to 
begin copying the file to disk and video. The 
disk file is ended by X'FFFFOD', and mem
ory size is returned to full memory. 

A Demonstration Pascal Program 
Breakout (Program Listing 4) is an arcade 

game written in Tiny Pascal, and based to
tally on a program written in MMSFORTH 
by A. Shaeffer, published in Byte magazine, 
August, 1980, In an article by A. Richard and 
Jill Miller. This game Is perfectly structured 
for Pascal and Is a good example of the rela· 
tive speed difference between Pascal and 
BASIC. 

Pascal is a one-pass compiler requiring 
all variables, procedures, etc. to be defined 
prior to their use. The program, therefore, is 
a top-down design, bottom-up structure. A 
study of the MMSFORTH version shows 
quite a .few primitives defined that are use
ful for the TRS-80. 

The rules of Breakout are simple: Select 
the speed you want and the number of balls. 
As the ball hits more blocks in the wall, it 
moves higher and higher up the screen, 
gathering speed. The paddle is controlled 
by the right and left arrow keys. 

If you are fortunate enough to chip away 
the entire wall, the screen will fill again, let
ting you play all of your balls. If you have 
sound hooked to your cassette port, you 
will hear a beep every time the ball collides 
with any white object on the screen. Hitting 
the ball with various portions of the paddle 
causes varying amounts of backspin to be 
put on the ball. Losing the ball will get you a 
raspberry over the audio amplifier. 

The Game In Detail 
The first function, RAND, returns a ran

dom number which Is in the range of 1 to N. 
The method used Is a Fibonacci series gen
erator. This generator Is seeded to start 
from the same initial value each time, and 
could be changed to randomize Itself. In 
this particular function, N should be llmlted 

"Hitting the ball . .. causes varying 
amounts of backspin . .. losing 

the ball will get you a raspberry 
over the audio amplifier." 

PROC LINE<NUMBER>i 

BEGIN PTC<NUMBER,Oli WRIT E<30> 


PROC BOP; 

VAR I:INTEGERi 

BEGIN 


FOR I: =1 TO 10 00 BEGIN OUTP(255,1 >; OUTP(255,z> ENO ENDi 

PROC FIL L< START, COUNT ,CHAR >i 

VAR I:INTEGER; 

BEGIN FOR I:= START TO START+COUNT- 1 DO HEH<I> :=CHAR ENDi 


PROC PCLR: 

BEGIN FILL(16320+PPOs.a,3z) ENOi 


PROC PSET i 

BEGIN FILL( 16320+PPOS ,8,176 > END; 


FUNC MIN<A,Bll 

BEGIN IF A>B THEN MIN: •B ELSE MIN:•A ENOi 


FLINC HAX ( A , B > ; 

BEGIN IF A>B THEN HAX:=A ELSE MAX :=B ENO; 


PROC PADDLEI 
BEGIN 

IF MEM<KEYBD> =32 THEN <*USE • J• TO MOVE PADDLE LEFT•> 
BEGIN PCLRI PPOS :=MAX(Z,PPOS- 1 >1 PSET END; 

I F HEH <KEYBD>=61 THEN <• USE •+• TO HOVE PADDLE RIGHT •l 
BEGIN PCLR; PPOS: ~MIN<51,PPOS+1)i PSET END Ell); 

PROC DSET<X , Y>: 

BEGIN PLOT<X+x,v. 1> : PLOT<X+X+1,y ,1) 


PROC DCLR<X•Y> ; 

BEGIN PLOT<X+x.v.o >; PLOT<X+ X+1, v . o> END: 


FUNC DTESTC X, Y>l 

BEGIN 

IF POINT<X+XrY l AND POINT<X+X+l, Y> THEN OTESTl=l 
ELSE DTESTl =O END; 

PROC XCHKI 
BEGIN 

IF XPOS<Z THEN 
BEGIN XDIR:=- XDIRi XPOS:=2 i BOP ENDi 

I F XPOS>61 THEN 
BEGIN XDIR: =-XDIRi XPOS:=61i BOP END EN~ l 

PROC YCHKi 
BEGIN 

IF YPOS<5 THE~ 
BEGIN YDIRl =1i YPOS: =5 i SPVARl =l; BOP ENOI 


IF YPOS<23 THEN SPVARl=HIN<SPVAR ,1 >1 

IF YPOS<l9 THEN SPVARl=MIN<SPVAR, 3>1 

IF YPOS<15 THE~ SPVAR :=M~N<SPVAR,z> ENO ; 


PROC PCHf( ; 
VAR TEMP:INTEGERi 
BEGIN 

FLAG: =Oi 
IF 	YPOS>=17 THEN BEGIN 


YP0Sl =16; TEHP : =XPOS- PPOS I 

IF (TEMP>=O> ANO <TEMP <S > THEN BEGIN 


YDIR :=- U BOPI 

CASE TEMP OF 


0: 	 XDIRt=-21 1: XDIR =1i 
1: 	XOIR: ,,.- li 5 ! XDIR "1; 
z: 	XDIRl=-li 6: XDIR c l; 
3: XDIR l=-1; 7: XDIR =2 END END 


ELSE FLAGl=l END ENO; 


PROC INITi 

VAR IlINTEGER I 


Program continues 
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" ... it is . . . a nice experimental 
compiler system. Even the casual 
experimenter can get his feet 
wet in this language." 
to a value less than 128 for best results. 

Procedures PTC and LINE are screen· 
control procedures. PTC sets the screen 
cursor to the value corresponding to the 
line number and character position it re
ceives as parameters. LINE has one param
eter-the line number. The cursor is set to 
the line number and that line Is cleared. 

BOP 1s the sound generator. Calling BOP 
causes the two low order bits of the cas
sette port to toggle, generat ing sound. A 
single call to BOP is used when the ball hits 
something, and a multiple call produces the 
raspberry noise when a ball is lost. 

FILL Is used to fill a block of screen RAM 
with a number from the selected character 
code. This procedure is used by PSET and 
PCLR to turn the paddle on the screen on 
and off. 

PADDLE scans keyboard memory
mapped row X'3840' to determine whether 
the right and left arrow keys are being 
pressed. When a key is depressed, the pad· 
d ie is c leared (PCLR), the paddle pos ition is 
incremented or decremented while check
ing for screen limits, and the paddle is then 
set (PSET). 

DSET, DCLR and DTEST are used to per· 
form double-width graphics using the built· 
in functions of PLOT and POINT. A double 
graphic point defined by (X,Y} is set at the 
TRS-80 screen coordinates of (2• X,Y) and 
(2•X+ 1,Y). 

XCHK, YCHK, and PCHK check the ball 
to see if it remained on-screen. XCHK re
verses the X-direction and causes a BOP. 
YCHK checks the ball position and sets its 
speed according to its height Inside the 
wall. If the ball hits the top screen border, it 
is reflected down at maximum speed with a 
BOP. PCHK checks to see if the ball should 
have or did hit the paddle. A flag is set to 
signify loss of the ball. If the ball hits the 
paddle, you get a BOP and the CASE state· 
ment is used to select the correct backspin. 

CLR clears one block, adds up your 
score, gives it a BOP, and reflects the ball. 
CHKBALL increments the ball position and 
checks to see if the ball has hit anything. 
BALL uses CHKBALL to move the ball after 
clearing it, and resets the ball If it was not 
lost. CHKGAME checks if the wall is entire
ly gone. (The modulus of the score with 1800 
will equal zero when the wall is gone.) 

I have found Tiny Pascal to be an excit· 
ing, exceptionally powerful language. I real
ize much of the language isn't included in 
this very limited subset, but it Is still a nice 
experimental compiler system. The price 
allows even the casual experimenter to " get 
his feet wet" in this language. • 

160 • 80 Microcomputing, July 1981 

BEGIN 
MRITE C28,31,15); <•CLEAR SCREEN, HOME CURSOR•> 
PTC(3 , 22>i WRITE<' < BR EA K 0 UT >' >i 
LINEC lO>; MRITEC'SPEED <1-10, 1 I S FASTEST> ') ; 
READ<SPEEDt ); SPEED l = MIN CMAX <SPEED ,10>•1 ) i 
LINEC 12i; MRITEC'NUMBER OF BALLS <1-50> 'll 
READ< NBtli NBl=MIN CSO, MAX< l•NBl)i
MRITE<28,31•15ll 
FOR Il 0 TO 63 DO BEGIN DSETCI,3>; DSETCI,1l ENO;2 

FOR Il =3 TO 17 DO BEGIN 
DSETCO,I>l DSET(l ,I) ; DSETC62,Ill DSET C63,Il ENO; 

FILLC15616,320,191ll SCOREl=O; LINE CO); 
MRITE C'BREAKOUT SCORE: 0 BEST: 'll 
MRITE<BESTtll PTCC0 ,51); MRITE<'BALLI') ENO; 

PROC CLR; 

VAR I1TEMP:INTEGER ; 

BEGIN 


TEMP:=<<XPOS-2> AND 121> +2; 

FOR I: c TEMP TO TEMP+3 DO DCLRCI, YPOS> ; 

SCORE I= SCORE+ ABSCYPOS-27); 

PTC( 0,31); MRITEC SCOREt >; BOP; 

YDIR := -YDIR ENO; 


PROC CHf(BALL; 
BEGIN 

YPOS :c YPOS + YDIR; XPOS := XPOS + XDI Rl 
XCHK; YCHK; PCHKl 
IF DTESTCXPOS 1YPOS> THEN CLR ENDl 

PROC BALL; 
BEGIN 

DCLR<XPOS,YPOS >; CHKBALL; 
IF NOT FLAG THEN DSET<XPOS,YPOS> ENO; 

PROC CHKGAME; <• CHECKS THE STATUS OF THE MALL AND GIVES 
YOU A SURPRISE IF ALL GONE •> 

BEGIN I F CSCORE MOD 1800>=0 THEN FILLC15616,320,191l ENO: 

PROC DELAY; 

VAR !:INTEGER; 

BEGIN FOR I: = 0 TG SPVAR•SPESD DD <• NOTHING •> ENO; 


BEGIN <• MAIN ROUTINE OF 'BREAKOUT ' •> 


STOPl=O; BEST:= o; 

A:=ss; B: =89; <• SEED RANDOM NUMBER GENERATOR • > 


REPEAT 
PPOS!=28; SPVAR: =o ; INIT; PSET; 
FOR NBP:='l TO NB DD BEGIN <• PLAY THE GAME •> 

FOR K:=l TO <200 DIV SPEED> DO BEGIN DELAY ; PADDLE ENO; 

PTCC0 , 61>; MRITE<NBPt); 

SPVAR:=s; <•SLOW IT MAY DOWN UNTI L BLOCK IS HIT• > 

I F RAND<2>=1 THEN XDIR:=l ELSE XDI R:=-1; 

YDIR : =1; YPOS: =29; 

XPOSl =RANDCS8>+2; 

REPEAT 


FOR Kl =l TO 3 DD PADDLE ; 

BALLl 

CHf(GAME; 

DELAY 


UNTIL FLAG; 
FOR K:=l TO 12 DO BOP 


END <•OF THI S GAME , TEST FOR MORE•>; 

BEST := MAXCBEST, SCORE); 

PTCCS, 18); WRITE <' RUN GAME AGAIN? •i ; 

REPEAT Kl=INKE Y UNTI L <K= 'Y' ) OR <K='N'li 

IF K='Y' THEN STOPl =O ELSE STOPl =l 


UNTIL STOP 

END <•OF BREAKOUT • >. 
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GENERAL 

Pros and cons of this unconventional, stack oriented language. 

A First Look at FORTH 


John Krutch 
P.O. Bo,( 761 
Crescent City, CA 95531 

I 

FORTH is an interesting and highly un
convintional computer language that 

seems to be gaining a great deal of use. Its 
creator, Charles H. Moore, initially used it to 
control telescope equipment at Kitt Peak 
National Observatory in Arizona. Moore 
went on to found FORTH, Inc., which devel
ops application programs and puts the lan
guage in new computers. FORTH has been 
used on the 6800, 6809, 8080, Z-80, 1802, 
6502, and other microcomputers. 

System Structure 

A FORTH system includes a compiler 
and an interpreter. The compiler translates 
FORTH source code into Intermediate 
code, which is a series of subroutine calls. 
The interpreter executes the intermediate 
code. 

The subroutines of the intermediate code 
form a "dictionary" that occupies a major 
por;A" Af ...AC"'0 TH system. Each diction

3 ~ 

LOW MEMORY 


HIGH MEMORY 


0 


ary entry, or subroutine, is named by a word. 
FORTH programming builds sequences of 
words. The following are examples of words 
supplied with the system: 

+ 

@ 

OUP 
;CODE 
CONSTANT 

FORTH's nicest feature is that It allows 
you to create new words for new functions. 
New words are defined from predefined 
words. Once defined, a new word is added 
to the dictionary, and treated like a system
supplied word. New words are available for 
immediate execution or can be used to 
define other words. 

FORTH also supports structured pro
gramming. In fact, for every control struc
ture in Pascal, FORTH contains an equiva

7 
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lent structure. ·For example, there is an 
If ... Else ...Then structure which is very 
similar to Pascal's If ... Then ... Else. The 
Nease...Casend construct is close to Pas-
cal's Case . ..Of. Do .. . Loop is equivalent 
to Pascal's For...To . .. Do. While ... Per
form . . . Pend (Begin . ..While ... Repeat or 
Begin . .. If ... While in some versions of 
FORTH) Is equivalent to Pascal's While ... 
Do. And Begin . . . End is equivalent to the 
Pascal Repeat .. . Until. There is no GOTO 
in the language, nor does there seem to be a 
need for one. 

The Stack 

Programming in FORTH depends on a 
last-in, first-out stack, called the "parame
ter stack." Any number given to the system 
is placed on top of the parameter stack. The 
stack grows toward low memory. 

If you type: 3 <enter>, where enter indi 
cates a carriage return, 3 will be put on top 
of the stack. This process is illustrated in 
Fig. 1. 

If you now type: 7 <enter>, 7 is placed on 
top of the stack (Fig. 2). 

10 ~ 
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Fig. 1 Fig. 2 Fig. 3 
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"FORTH is an interesting 
and highly conventional 

computer language that seems 
to be gaining a great deal of use." 

The FORTH word, +, takes the top two 
numbers on the stack, adds them together, 
and replaces them with the new value. If 
you now type: + <enter>, 10 is at the top of 
the stack, while 7 and 3 disappear (see Fig. 
3). 

At this point if you enter: <enter>, the top 
item of the stack is printed on the video. The 
stack is now empty. 

Typing in items one at a time, followed by 
a carriage return, is not the only way to ex· 
ecute FORTH words. Entering the following 
sequence all at once would have the same 
effects: 3 7 + . 

Let's examine more FORTH words. 
ECHO takes the number off the top of the 
stack and prints the ASCII character ii 
represents; it performs exactly the same 
operation as the BASIC statement Print 
CHA$. If you enter: 65 ECHO, FORTH re· 
turns A, since 65 is the ASCII code for A. If 
you type: 48 56 90 ECHO ECHO ECHO 
<enter>, then Z·80 is printed. 

Move copies a block of memory from one 
location to another. You specify how many 
bytes are to be copied, where the copying is 
to begin, and which block of memory loca· 
tions will receive the copied bytes. The ad· 
dress where copying begins must be in the 
third-from-top position of the stack. The ad
dress of the first memory location to receive 
the copied bytes must be second from top. 
The number of bytes to be copied must be 
ori top of the stack. 

The TRS·BO's memory-mapped video pro· 
vides a way to watch Move working. if there 
is something besides empty space on the 
top line of the display, then: 15360 15808 
Move <enter> will cause the entire top line 
of the display to be copied to a line near the 
middle of the display. (15360 is the top line's 
beginning address in video memory; 15808 

GET CHARACTERS 


CR -I KEY DUP ECHO 


is the middle line's beginning address in 
video memory; 64 is the number of bytes in 
one line and also the number of bytes to be 
moved.) 

Declmal to Hex 

FORTH switches easily from decimal to 
hexadecimal to octal arithmetic. The sys
tem starts up in decimal; the word Hex 
switches it to hexadecimal, and Decimal re
turns the system to base 10. Here's an ex
ample: 

HEX 21 3COO 400 FILL OECIMAL <enter> 

Hex puts the system in hexadecimal 
mode. The numbers 21 ,3COO, and 400 are 
put on the stack with 400 on top. Fill takes 
the third-from-top number (which must be 
one byte) and fi lls memory locations begin· 
ning with the second-from-top address with 
this byte. The number of locations filled is 
determined by the number on the top of the 
stack. The third-from-top number is hexa· 
decimal 21 , which is an ASCII exclamation 
point. The second-from-top number is hexa· 
decimal 3COO, which is the first location of 
the video RAM. The top-of-stack number is 
hexadecimal 400 (decimal 1024). The word 
Fill causes the screen to fill with exclama· 
tion points. Decimal puts the system back 
in decimal mode. 

Want a different radix, say, base 2? It's 
simple. The current radix is stored in the 
variable Base. The FORTH word C! (pro· 
nounced C·store) can be used to store a 
new radix in Base. 

Suppose you want to see what the 
decimal number 1745 looks like in binary. 
Type: 1745 2 BASE C! . <enter>. 1745 is 
put on the stack, and 2 is put on top of it. 
Base puts the address of variable Base on 
the stack. C! puts the second-from-top 
number into the variable whose address is 

REVERSE 

POPANDPRINT <> 


13 = DUP ECHO - I = 

on the top of the stack; Variable Base now 
contains the radix 2. C! also removes from 
the stack both the address and the number 
that was put into the variable at that ad· 
dress, so 1745 is now on the top of the 
stack. The word " ." prints the top-of-stack 
number. Since the system is now operating 
in base 2, the binary equivalent of 1.745 is 
printed: 11011010001. The system wil l re· 
main in base 2 until you type: DECIMAL 
<enter>. 

New Words 

To define a new word, use a colon to be· 
gin the definition and a semicolon to end it. 
For instance, to define the word Square, 
which takes the top-of-stack number and 
returns its square, you could do this: 

: SQUARE OUP • . ; <enter>. 

Square is the name of the new word. DUP 
causes the top-of-stack item to be Ctuplicat· 
ed; • multipl ies the two top stack items to
gether and places the result on tGp of the 
stack. The period prints the top-bf-stack 
Item on the display. The line is compiled in· 
stant ly when you press the carriage return, 
which means that the word Square and its 
definition are placed in the dictionary and 
may be used like any other FORTH word. 

If you enter 14 Square, the number 14 will 
be put on top of the stack, and the newly-de· 
fined word Square takes over and 196 is re
turned. Square always requires the number 
which will be squared to be on the top of the 
stack. 

Creating a Source Program 

In FORTH, a source program is stored as 
a series of contiguous screens or !:>locks. 
Each block is 1024 bytes (1 K) long. This for· 
mat is perfectly suited to the TRS-80 Models 
I and Ill, whose display can hold ~xactly 
1024 bytes of character information, 16 
rows by 64 columns. A FORTH block fills 
the TRS-80 display. 

The Program Listing is a FORTH program 
which occupies one block. Line 0 is a com· 
ment line; anything within parentheses is 
ignored by the compiler. The program in· 
puts a string from the keyboard; when enter 
is pressed, the string is printed on the 
screen backward. 

Two procedures, GetCharacters and Pop· 
andPrint, are called by the main program 
and result in backward strings. GetCharac
ters marks the bottom of the stack by put· 
ting a negative number on it, then inputs 
whatever characters are typed and puts 
their ASCII codes on the stack. PopandPrint 

Fig. 4 pops each code off the stack and prints it, 
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!SPECIAL 
l!"!':t INTRCDUCTDR~· 
\i;;J CrrER 


THE DCCUMENTER 

F'RCI~ 

PBONUT SCrTWARE 
tHE DOCUttENTER is 1 uniqut pr09r11 th1t •ill turn your ltodtl I/Ill into 1 f1nt11tic pr09r111ing 1id. YOU 

~1n no. h1v1 your TRABH-80 di1pl1y or print 1 flCM1ch1rt and br1nch 11p of 1ny BASIC ltvtl II AMI Diak 811ic 

pr09r11 u1in9 THE DOCutENTER. Thi1 poettrful pr09r11 h11 11ny u111 including• flD1Ch1rtin9 your pr09r111 

Ind progr111 of othtr11 1n 1id to 111rnin9 pr09r111in91 1id to trror dtttction1 ttc. If docu11t1t1tion ii 1 

probltt for you, 80l.YE IT. BUY THE DOCtMENTER. a a a BET THE PRO&RM BU&S OUT OF YOUR TRASH a a a 

' \ ( ---------------------------------------------------

~CIAL 30-DAY INTRODUCTORY OFFER. Bttnd •19." <•29·" far Disk> 
+•1.o~ far pastaQe and handlinQ ta• 

"' PSONUT SOFTWARE, Inc • ...-•s9 Please specify Hadel I ar 111 
P. o. Bax 490 and 16K, 32K, ar 48k Me.cry 

.. Lilburn, BA 30247 Default Values are f'IODEL I, 16K 

Far lnfar•atian Call <404) 469-00S6 

........... MORE STRAIGHT TALK ABOUT DISK DRIVES •• ........ 


II DON'T BE CONFUSED BY ALL THE BRAND NA"ES YOU SEE IN THE ~RKET PLACE, THERE ARE VERY FEN "ANUFACTURERS OF THE BASIC 
DRIVE CHASSIS, ALL THE OTHER NA"ES ARE THOSE OF THE ASSE"BLERS OR THE RETAILERS. 

II AS~ANUFACTURED, THE DRIVE NILL NOT RUN ON ATRS-801, IT "UST BE "ODIFIED BY THE ASSE"BLER. 
II THE QUALITY OF THE DRIVE DELIVERED TO YOU IS DEPENDENT ON BOTH THE "ANUFACTURER AND THE ASSE"BLER, THE BEST CAN TURN 

TO JUNK IF THE ASSE"BLY IS !"PROPERLY DONE. 
II THE PONER SUPPLY AND CASE ARE VERY I"PORTANT CO"PONENTS OF THE CO"PLETE DRIVE, THE CASE "UST ALLON PROPER COOLING 

UR FLOM, AND THE PONER SUPPLY "UST "AINTAIN TNO CONSTANT VOLTAGES. 
II YOU "UST DEPEND ON THE CO"PANY SELLING YOU THE DRIVE TO SERVICE IT AT REASONABLE COST NHEN IT FAILS YOU, THE 

"~UFACTURER IS NOT EQUIPPED TO DO THIS! 
II THE BEST "EASURE OF QUALITY IN ADRIVE IS IT'S SPECIFICATIONS, NILL IT HANDLE DOUBLE DENSITY, NHAT IS THE TRACK TO 

TRACK ACCESS Tl"E, THE ANSWERS TO THESE TNO QUESTIONS INDICATE THE PRECISION OF IT'S CllftPONENTS. 
II llHAT KIND OF DRIVE SHOULD YOU BUY? LEVEL IV HAS CHOSEN TO DISTRIBUTE EXCLUSIVELY, THE "PI LINE, ALL "ODELS OF "PI 

ARE DOUBLE DENSITY RATED AND REQUIRE ONLY AFIVE "ILLI-SECOND TRACK TO TRACK ACCESS TI"E. 
II MHAT DO ALL THE llODEL NU"BERS "EAN' 

8~51= 40 TRACKS SINGLE HEAD SINGLE SIDE B-52= 40/40 TRACKS DOUBLE HEAD DOUBLE SIDE 
B-91= 80 TRACKS SIN6LE HEAD SINGLE SIDE B-92= 80/80 TRACKS DOUBLE HEAD DOUBLE SIDE 
IDOUBLE HEADSl -READ BOTH SIDES OF DISK lDUALSl-TNO DRIVES IN ONE CASE IRANl-NO POWER SUPPLY OR CASE 

II NHERE SHOULD YOU BUY YOUR DRIVE, LEVEL IV IS ONE OF THE OLDEST AND LARGEST DISTRIBUTORS OF TRS-801 EQUIP"ENT, LOOK 
AT THE ADS IN YOUR OLD "A6AZINES, ~NY OF THE ADVERTISERS ARE NO LON6ER IN BUSINESS, LEVEL IV HAS BEEN ALEADER 
SINCE THE BEGINllIN6, NE STAND BEHIND OUR PRODUCTS, AND WE'LL BE HERE NHEN YOU NEED HELP. 

II WHERE DO THE NATIONALLY KNOWN AUTHORS BUY THEIR DRIVES ? LEVEL IV CAN SHON COPIES OF SALE~ RECEIPTS FOR DRIVES TO 
"OST OF THE", LEVEL IV ALSO PROVIDES SERVICE FOR THEIR DRIVES AND CO"PUTER SYSTE"S IN OUR FULLY EQUIPPED TECH CENTER. 

II CALL FOR OUR LON PRICES ON NEW AND USED DRIVES, AND RE"E"BER, NE ALSO TAKE TRADES! 

LEVEL IV PRODUCTS INC. 32461 SCHOOLCRAFT, LIVONIA, MI 48150 
PHONES: MI C313) 525-6200 OTHERS 800-521-3305 CTOLL FREE> 

,;'14 I a trade1ark of the RADIO SHACK DIV. of TANDY CORP. 
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stopping when the ehd-of-stack marker 
( - 1) Is reached. 

Since we're dealing with a LIFO (last In, 
First Out) stack, the character codes are 
printed In reverse order from that In which 
they were typed. This is the reason for back
ward strings. The word Reverse causes Get
Characters and PopandPrlnt to be continu
ally executed. 

Once the block has been loaded and 
compiled, all you need do Is type Reverse to 
begin execution. Reverse is defined in 
terms of GetCharacters and PopandPrint, 
which in turn are defined In terms of other 
words (see Fig. 4). 

FORTH, Pro and Con 

FORTH has a number of things going for 
It. Each implementation of FORTH Is close
ly tailored to the hardware on which It's Im· 
plemented. Programmers have nearly as 
much control over the computer as they 
would with assembly language. FORTH's 

"Though basic FORTH is 
fairly large . .. when you finish 

writing and compiling . . . you can 
strip away portions you don't need." 

Sirius Systems, Programma Internation want to leave you with one final warning: 
al, and the Software Farm are some of the Good FORTH tutorial manuals are almost 
other suppliers of FORTH for the TRS-80. I nonexistent at the present time.• 

0 ( REVERSE: ACCEPTS STRING FROM KEYBOARD AND INVERTS IT ) 
1 
2 : GETCHARACTERS CR - 1 

3 BEGIN 

4 KEY DUP DUP ECHO 13 = 

5 END ; 

6 

7 : POPANDPRINT 

8 BEGIN 

9 OUP ECHO - 1 = 


10 END ; 

11 

12 : REVERSE 

13 BEGIN 

14 GETCHARACTERS POPANDPRINT 1 1 <> 

15 END; 


Program Listing 

modular, block-by-block programming style 
makes debugging easy, since each word 
can be tested and debugged as It Is written. 
Because FORTH Is Implemented by a tech· 
nlque called "threaded code," It runs 10- 20 
times faster than an equivalent Interpreted 
BASIC program. 

Though basic FORTH is fairly large (mine 
occupies more than 10K), when you finish 
writing and compiling your program you 
can strip away portions you don't need, 
leaving perhaps 1 K In memory at run-time. 

On the other hand, there are disadvan
tages. Almost every Individual operation In 
FORTH requires some sort of stack manipu
lation: A number Is put on top of the stack, 
taken off the top, duplicated, swapped with 
the number above or below it , etc. This ex
tensive manipulation of the stack leads to 
what is perhaps FORTH's greatest defect. 

FORTH source programs (which are usu
ally much longer and more involved than 
the Program Listing Included here) are hard 
to read, and can be hard to write. There are 
so many stack manipulations during the 
course of a FORTH program that It's a dlf· 
flcult and puzzling task to keep track of 
them all. 

There are more versions of FORTH for the 
TRS-80 available than any other languag~ 
except BASIC. I use the system supplied by 
Miller Microcomputer Services of Natick, 
MA. Their FORTH Is complete and well 
thought out, contains many extensions, 
and comes with an Interactive 8080 assem
bler, among other useful Items. Both tape 
and disk-based versions are available. 

.-SH List of Advertisers on page 306 

PPI-80 

PARALLEL I/O 

FOR THE TRS-80 
3 socketed parallel ports with +5 and 
ground at each socket. Switch selectable 
address decoding handshaking and kluge 
area. For a complete description see article 
September 1980. 
Bare board &assembly manual . . . $ 26.00 
Kit of parts . . ..... $ 94.00 
Assembled and tested . .. ___ ___ .$127.00 
ACCESSORIES, 
8 channel AID assembled & tested __ $45.00 
Music synthesizer board for the A Y3-8910 

(3 voices) & software . . . $35.00 
EPROM Programmer EP-2A-79 by Optimal 

Technology ........ __ . _ ..... $169.00 
OTHER 
Power supply circuit board ± 5, ± 12 pro

vides a total of 3 amps . . . $15.00 
Lower case modification 

Kit of all parts . .. _ . . . $19.95 

To order, send payment plus $2.00 shipping 
and handling 

Quan.1: 87a1:em. .-271 
P.O. Box 628 

Charleston, S.C. 29402 
803-571-2825 

S.C. residents add 4% sales tax 
Overseas orders add $7 for shipping 

SO\ut\on for 
Need a 

O\sMor 
F\opp\J d prob\ems?p./W Heo 

FDL 
Aoppy Disk Lube 

Just THREE drops can: 
• 	 Prolong useful disk life. 

• 	 lncreose heod life. 

• 	 Allow lnltlallzatlonof"problem" 
disks. 

• 	 Save 'unbootoble' disks. 

• 	 Reduce 'glitchlng' problems. 

• 	 Cut nuisance problems. 

FlOPPY DISH LUBE · '/z oz. $4 00 
WITH APPLICATOR. • 

Add S 1.50 shipping ond handling. Ohio 

residents odd 51/2%soles tax. 


oosWARE. \NC. 
aox 'O' l3

P.O. nd Qh\O 44' 'O 
(\eve\a • 
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IJt•1111iH flul/m1·11 liilH-.. 

THE CUSTOM TBS-80 

& OTlIEl~ i\\YSTli~IES 

If the thought 
of using a screwdriver 
gives you the shivers 
then you can turn to 

the software 

Ever wanted to do .......~~~..........~~~~~~~~~~~~~ 

things to your TR -80 that Radio hack section. 
said couldn' t be done? How about upper/lower In this you learn how 
case, reverse video, high -resolution graphics, a to make BASIC programs auto-execute, 
high-speed clock, audible keystrokes, an extra reset the memory size, patch into the interpreter, 
keyboard, and a real-time clock? Still not enough? test memory with machine-language, pack program 
How about using an 8-track as a mass storage device, lines with machine code, and generate sound effects. 
making music, controlling a synthesiser, monitoring The Custom TRS-80 and Other Mysteries is more 
your data bus, and individual reverse characters? All than 300 pages of practical information, and tested 
these hardware modification , plus lots more, are in oftware, for $29.95. Order your copy now, and start 
The Custom TRS-80 and Other Mysteries,~ turning your TR -80 into a five-hundred-dollar 
by Dennis Bathory Kitsz - the latest book ~ supercomputer! Pick one up at your local IJG 
from IJG Computer Services. ~ dealer or use the coupon on the oppo ite page . 

........ .A 


TllS·'fl ;, a 1rndom11rk ofTa nd; ..-37 



'.. this is not only a worthwhile book 
but a great book. My advice is to get it 
and USE it!' - William Barden Jr. 

132 pages 
$22.50 

Now available at 
selected DALTO~-J 

bookstores 

l"-Llt.-.DI ..... , .. 0........ ,_ ..................._... 
.............. .........-...
~ 

312 pages 
$29 .95 

Get them at your local IJG dealer! 

'It has twelve thousand one-liners 
in it, and every one is great!' 
- Dennis Kitsz. Phone orders (714) 946-5805 

T H.S-XOis a tradt>mar k of Tand~'. Micr osoft is trade ma rk of Micr osoft. 

.-See List o l Advertisers on pege 306 

TRS-80 Disk and Other Mysteries is the 
definitive fix it book for disk userf.'Writen 
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, memo'ry maps, 
_problem solut ions ... the list goes on! 

Many readers have saved days-of work 
by recovering files that had been unread
able. Now in its fourth updated print ing, 
TRS-80 Disk and Other Mysteries has 
been getting rave reviews in several mag
azines. Yours for only $22.50 (?)us $1.50 
shipping, CA residen ts please '\dd $1.35 
sales tax). 

Microsoft BASIC Decoded ~d Other 
Mysteries is the complete guide to your 
Level II ROMs. With over seven thousand 
lines of comments and 6 additi~al chap 
ters packed with information, this is easily 
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 
explanations and detailed conypents. Now 
available in a revised second pt,.(nting, 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 c 

Please send me a copy of TRS-80 Disk 
and Other Mysteries for $22.50 f>lus $1.50 
shipping. 0 
Please send me a copy of Microsoft BA
SIC Decoded and Other My~eries for 
$29.95 plus $2.00 shipping. 0 
Please send me a copy of The Custom 
TRS-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 airmail. 

Name .............................. .. .. .... ..... .. . 

Address ................ .. ........... ............. . 


City ......... . .... .. ...... ...... . .... ............... . 


State ........ Zip ....... .. ................. ... ...... . 
Charge my: 

O MasterCard Interbank Code ..... . .. . ... . 


O Visa Expiration Date ...... ........... . 

Card No ........................................... . 


0 Check enclosed for ......... .............. ... . 


0 Ship COD ($2.00 ext ra) 

Signature ........... .. ............. ....... . .... .... . 
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REVIEW 

A useful tool for learning Pascal. 

Tiny Pascal from Supersoft 


'Tiny' P•scal 
Supersoft 
Champaign, IL 
$40 ~ 

Curtis H. Kyte 
10821 Lamkins St. 
Sun Valley, CA 91352 

One day while I was thumb· 
Ing through a magazine, I 

saw an ad for a 'Tiny' Pascal. I'd 
been Interested In Pascal for 
some time. All the compliers I'd 
seen required a disk drive, or 
two, and at least 32K of memory. 
This Pascal required 16K, a cas
sette-equipped machine, and I 
sent for It. 

The first thing I wanted to do, 
of course, was load the tape. I 
was disappointed to discover the 
program was only recorded once. 
Fortunately, the tape loaded. 

The manual is not a primer on 
Pascal, so I bought one of the 
references recommended and 
began learning this n.ew Ian· 
guage. The syntax is simple, and 
before long I had written my first 
program. When I decided to list 
the program on my printer, I got 
my second big disappointment. 
There was no provision for print· 
Ing lists, or outputting to a line 
printer under program control. I 
decided to write some programs 
that would provide these cap
abllltles. (Program Listings 1 
and 2.) 

The system consists of four 
major parts: monitor, editor, 
compiler, and run time interpre
ter. 

The monitor is in charge of 
overall system control. From the 
monitor you can enter the editor 
to create or modify source code, 
complle source code, and run 
the compiled program. Provi· 
sions are made for saving and 
loading source code or P-code 
using the cassette recorder. 

The editor is adequate but 
doesn't compare with the Level 
II BASIC editor. Provisions are 
made for listing part or all of a 
program. Lines may be inserted 
or deleted and additional 
characters appended to the end 
of a line. Correcting an error 
within a line requires retyping it 
completely. 

The compiler generates an in· 
termediate code called P-code. 
The P-code is then executed by 
an interpreter at run time. 

This leaves the programmer 
with about 4 V2 K of memory•for 
source and P-code. Normally the 
source code Is entered and 
when it's compiled, the P-code 
immediately follows the source 
code in memory. 

However, for large programs 
there are some options avail· 
able. The programmer may 
choose to have the P-code re
place the source code as it ls 
compiled, making it possible to 
have a full 4 '12 K of source code. 
Also, If additional memory Is re
quired at run time for arrays and 
such, the operator may over· 
write the compiler and editor. 
For systems with at least 32K of 
RAM, there Is another version of 
the program on the tape which 
allows much larger programs to 
be written. 

.) 


(•LIST •i 

CONST PNTA = 14312; 

VAR MP, TS, TA: INTEGER; 

BEGIN 

MP: = % 498E; (•SET UP MEMORY POINTER•) 
MEM(PNTR): = 10; (' CR/LF TO PRINTER •) 
REPEAT(• REPEAT UNTIL FIRST PERIOD ENCOUNTERED•) 

TS:= MEM(MP); (• FETCH MEMORY CHARACTER') 
MP:= MP+ 1 (' INCREMENT MEMORY POINTER ' ) 


UNTIL TS = 46; 

REPEAT(' REPEAT UNTIL PERIOD ENCOUNTERED') 


TS: = MEM(MP); (' FETCH MEMORY CHARACTER ' ) 

REPEAT UNTIL MEM(PNTA)<128; 


(' WAIT IF PAINTER BUSY ' ) 

IF TS =9 THEN FOR TA:= 1TO3 DO MEM(PNTR):= 32; 


(• INSERT TAB ·i 

MEM(PNTA):= TS; MP:= MP+ 1 


(• OUTPUT TO PRINTER AND INCREMENT MEMORY POINTER •i 
UNTIL TS = 46; 
MEM(PNTA): = 10 (' OUTPUT CR/LF TO CLEAR PAINT BUFFER ') 

END. 

Program Listing 1 

What It Can Do 

'Tiny' Pascal only supports in
teger variables. Lack of real 
(floating point) and character 
(string) variables limits Its use
fulness. All major control struc· 
tures of Pascal are supported, 
Including Begin . . . End , Re· 
peat ... Until, While . . . Do, 
If. .. Then ... Else, For . .. Do, 
Case, Procedures, and Func
tions. Statements provide Read, 
Write, and integer arithmetic In 
decimal or hexidecimal, lnclud· 
ing one-dimensional arrays. Ad· 
dltional intrinsic functions in· 
elude memory access (the 
equivalent of PEEK and POKE), 
machine language calls, 110 port 
access, absolute value, square, 
INKEY, graphics control similar 
to BASIC, and block memory 
moves. Game programmers will 
be sorry to hear there is no ran· 
dom number generator. 

The listings are examples of 
'Tiny' Pascal programs and pro
vide some needed utilities. Pro
gram Listing 1 allows a program 
to be printed on the line printer. 
This program should be inserted 
before the program you want 
printed out. The compiler will 
only compile the List program 
and when executed, only the 
second program will be printed. 
Comments, of course, may be 
eliminated. They are enclosed 
by (* *). Using this technique, a 
program about 4K in length may 
be printed. 

Program Listing 2 is a general 
purpose screen print routine. 
The parameters passed to it are 
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the first line to be printed (1 to is selected is shown in Fig. 1. 
16) and the number of lines to be While Level II BASIC is still 
printed. The main program list more practical for any applica
ed is a test program for the tion, 'Tiny' Pascal offers a 
screen print procedure. The "shoestring" approach to learn
printer output when full screen ing this structured language.• 

ii1'. ·1 illili:llilliiiU:U1iiiiiiill:i.iii1i:l.il1lli1ii:li1ii1iiiiiill:i 

77?7???777777?T1?7?r' ,,- :'°{ t /{ l7T?7l( ( l? ...-tl7777"=1tt:' t7Tt77m77777777 

,; ; ,; ,;,;,; ,; ,;,;,; ,; ,; ,; _;_;,;_j_; _; _; ; _; ,;_;_; _; ,;_; _; ,;_; _; _;; _; _; _;_; _; _;,;_; _; ,;,: ; _; _;_,_;; _; _;_; _;;_;,_; ,; ,; _;_; _; 

{ ( {{{ { {{({{(({{({ { {{{{{(({{{{{{ ( ({{( { ((( ({(( { ( { {{ (({{{{{{ {{{{ { ({ 

=========--========================~===--===================~===== 

))))}})}}}))}))):~))}})}}})}}))))}}))})))))}))})}))}}))}))))))))) 

Figure 1 

(" SCREEN PRINT ") 

VAR STLN, NMLN, SAOO, C HAR, CCNT: INTEGER; 

PROC SPNT(STLN, NMLN); 

CONST PNTR = 14312; 

VAR FAOO, LADO, CADO, TS: INTEGER; 

BEGIN 


FAOO: = STLN·64 + 15296; LADD: = NMLN·64 + FADD-1; 
(" COMPUTE FIRST AND LAST SCREEN ADDRESS ") 

MEM(PNTR): = 10; (" OUTPUT CR/LF TO PRINTER") 
FOR CAOD: = FADD TO LADD DO(" SET UP LOOP " ) 

BEGIN 
TS: = MEM(CADD); (" FETCH CURRENT SCREEN ADDRESS CHAR_") 

IF CADD MOD 64 = 0 THEN MEM(PNTR~ = 10; 
(" CR/LF IF END OF LINE") 

REPEAT UNTIL MEM(PNTR)<128; ("CHECK FOR BUSY ") 
MEM(PNTR): = TS(" OUTPUT CHARACTER TO PRINTER ") 

END; 

BEGIN (" MAIN PROGRAM TO TEST SCREEN PRINT PROCEDURE " ) 

WRITE(28,31); (" CLEAR SCREEN ") 
WRITE('FIRST LINE); READ(STLN#); WRITE(10,13); 

(" INPUT FIRST SCREEN LINE TO PRINT ") 
WRITE('NUMBER OF LINES); READ(NMLN#); WRITE(28,31); 

(" INPUT NUMBER OF LINES TO PRINT ") 
CHAR: = 49; (" ASCII OF CHARACTER TO SCREEN ") 
SAOO: = 15360; (" FIRST SCREEN ADDRESS ") 
REPEAT(" REPEAT UNTIL SCREEN FULL") 

FOR CCNT: = 1 TO 64 DO 
BEGIN 


MEM(SAOD): =CHAR; 


SADD: = SADD + 1 

END; 
CHAR:= CHAR + 1 

UNTIL SADD> :; 16383; 
SPNT(STLN,NMLN) (" CALL SCREEN PRINT PROCEDURE ") 

END. 

Program Listing 2 

..-See List of Advertisers on paga 306 

TRS-BO™ Compatible 

''carbonless'' 


Contin~ous Statem~nis 
. ,. 
• : CID ~w~m: • 

••••••••••••• : w:~~-":" c=L=):. 
------------. : I --- 1I ..: :\ :· small . , -· ~ ,.•f"ii"'i'.iiii1-.--7i;.-,--,;!--:i.quantities, 

I I• ' I ,.Ilow pricQS, . , 
I 

,.
I• ' I ,I.fast delivery •' I ,I .. 

• ' . '•Order as few as 500 . : l :. statements Imprinted with I I 
your firm name and address. •' I _,f I'• 

• r' -~-~---'--~-+--...._A __,1•
Only s27ss . 1 ' • 

NEBS 9062 Statements are 
software compatible with 
the TRS-80, Model 1, Level 
II, Accounts ~ecelvable 
package #26-1555. 

SPEED COLLECTIONS 
Product 772 DU-0-VUEf> Envelope 
(3%"x 6'4 ") ellmlnates 

Co., Su~klllry of the T1ndy Corp. envelope addressing. 
TR~ It 1 Trlde Mll1< of the Rldlo Shick 

Product 9082 - Size 6"x 8'h" detached. Prices Include your firm 

name, address and phone in top section, plus your name only In 

lower section. Printed in black Ink. Available in single (lilrhlte) or 

dupllcate (white, canary) continuous sets. 


SINGLE DUPLICATE Produ,ct 772 
QUANTITY Product Product DU·O-VUE® 

9062·1 9062-2 Envelo es 
10,000 $192.00 $355.00 $138:00 
6,000 . 92.00 
4,000 

128.00 228.00 
99.00 169.00 64.50 

2,000 59.00 99.00 38.25 
1,000 38.75 61.00 20.f5 

27.95 39.95 12.500 

ORDER TODAY! MONEY-BACK GUARANTEE. 

FAST SERVICE BY MAIL or PHONE TOLL FREE 1+800-225-9550 

(Mass. residents 1 +800-922-8560). It Is our policy to ship within 

6 working days following our receipt of your orc1er. 


r-----------,

I Ple!lse ship: Date . 19_ CODE ~ 
I I
9062·1 STATEMENTS (Single) t 

___9082·2 STATEMENTS (Duplicate) I I 

I 

772 DU-0.YUE® Envelopes 
____Information on continuous checks and other 

computer forms. l 


HEADING TO BE PRINTED ON FORMS: (Please type or print)
I.____ ....:.._____, 

, ~fl I 
~c~1TY~lnd~S~TA~T~--------------= P _ _ ____E z~1_ I
I PHONE 

A dMtlon of,_ Englond BuslMSS SeMce, Inc. 
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You've Cot 

TOTAL ACCESS©
Cspeclallztng In TRS80 *I 

~~ .. TO YOUR COMPUTER HARDWARE &SOFTWARE 
Rose~ N_EE_o_s_.c_A_L_L_Ro_s_e_T_o_oA_v_i______© __ 

I've Got
* Disk Drives 

TA400 I 40-T I . ...... . .... .. . ... 1289 
TA800180-TI.. .. .. .... . .. . .... 41. 9 
TA400 Fllppy. . . ......... ... ... 319 
TMOO Fllppy . . . ......... . .... . 439 
All with sllver case and 
power suppty 

\ 

*CABLES 
2-Drlve .. .... . . ........ ...... {23.95 
4·Drlve... ....... ...... . .. . . . 33.95 
Extender cable .. . ..... .. .. .. 14.95 

* BARE DRIVES 
TA400B ......... .. . ......... . . 1259 
TAS.008 ....... . ......... .. .. .. 389 
TA400B Fllppy..... ..... . .. . . .. 289 

TABOOS FllPPY.... . ...... . ... .. 409 


* MODEL HI DRIVE KIT 
lnolµdes DD disk controller, two
drlVe power supply, mounting 
towers, all connectors, cables & 
hardWare and Instructions. 
DO,tt yourself & save... . ....... $395 

* OPERATING SYSTEMS 
TRSOOS 2.3 Disk & Mannual.. . $17.95 
LOOS.... . ..... ... . ... . ..... $129.95 
NEWDOS/80 . .. . ... . ....... . $129.95 
DOSPLUS 3.3, 3.3D . ... . .. .... . $89.95 

*IRON 
Disk Drive Power supply, 

Slngle . . ....... .. ... ........ .... $37 

Disk Drive case (Sliver> 

and ease .. .. ...... ....... .. . . . . $19 

Memorex Diskettes I bx of 10 > 

. • .•...... . ..... ..... . ......... . $25 


90 ClaY wamntv on drtYes. Adel $5.00 freight per 
dr1ve In c:ont. US. UPS COO dlal'Oe $1 .40. Tnere Is 
alsO a15 day FREE TRIAL on TA dt1ves. If not~ 
p11te1y satlSfted I'll refUnd vour money ciess Shlp
Dlnll >. 1·11 take exception to Improper use or 
i'nlshanaet1no. 

* USERS GROUPS 
When your club makes a group buy,
be sure to call me tor a price. 

Rose 

TRS80 * COMPUTERS 
*COMPUTERS 

26-1061 Mod Ill, LI, 4K. . . ..... .. $595 
26-1062 Mod Ill, Lii, 16K. ...... . $850 
26-1063 Mod Ill, 32K/ 2 Dlsk/ RS232 

26=.iOO:i Mcxii1; 64K.·:::::::::. ~~}~
26-3001 COior computer, 4K.. · 1330 
26-3002 COior computer, 16K.. 510 
26-3501 Pocket computer..... 212 

* DISK EXPANSION, MOO II 
26-4160 one Disk.... .... .. .... $977 
26-4162 Three Disk. . •.• . . . . . . $1998 
LOBO dr1ve units also avallable. 
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* PIRIPH.ERALS 
26-1140 0K exp. Interface . .. . .. 1255 
26-114116K Exp. Interface.... . 305 
26-1142 32K EXP. Interface .. .. . 355 
26-1172 D.C. Modem II . ... .. ... 135 
26-1206 CTR-80 Recorder . ... . ... $51 
26-3503 P.C. Interface ...... ..... $42 

•PRINTERS 
26-1165 Line Printer v .... . . . . $1581 
26-1166 Line Printer VI. . ... .... $986 
26-1158DalsvWheel11 . . ..... $1694* 

• LIMITED AVAILABILITY 

The complete line of Radio Shack 
computer products Is avallable 
through TA with full RS warranty. 
call me tor price and dellverv. Just 
because you don't see It don't mean 
we ain't got ltl 

Rose 

*SOFTWARE 
WE have Adventure, Big 5, Med 
Systems, seso, Snapp, Radio Shack 
and much more. call or write. Do ltl 

•PRINTERS 
EPSON MX·80 . . . . ..... ......... $479 

EPSON MX·80 FI T . . ... ... . . ... . $589 

EPSON MX-100 . ............. .. . . can 

STARTWRITER ........... ... .. $1799 


45 CPS Daisy Wheel by c. ttoh 
Parallel cables tor any of the 

above ... .... ........ •.. . ... $29.95 

ROSE'S 

SPECIAL 


OF THE MONTH 


EPSON 

MX·7D 

$369.00 


Parallel cables ........ $29.95 

You'll hate yourself If you 
don't buy a dozen! 

REAL TIME 
CLOCK 
CALENDER 

T·Tlmer© .. . . $89.95 
Clock continues to run no matter 

what mode you are In or when 

svstem Is down with batterv back· 

up• . Not affected by disk 110. Plugs

Into screen printer port-has 

extender. 

sec, min, hr; day of week; 

Date, mo, yr. 

Mod. I only. 


ORDERNOWI 
TOLL FREE 
800-527-3582 
Write or call Rose TOLL FREE at 
1-800-527·3582tTexas residents call 
214-234-17701. Please use the toll 
free llnes for orders and literature 
requests only. Technlcal help or ser· 
vice use the Texas llne. You can pay 
by VISA or MASTERCARD, you can 
send check or money order Callow a 
couple of weel<S tor personal Checl<S 
to clear> or ordercoo ewe Ship COD'S 
caSh, certified Check or money
order only>. Rose wlll take American 
money In Just about any form. Add 
freight CUPS where posslblel on an 
orders under $1000. If you buy
$1000 or more Rose eats the freight!
Texas residents cough up 5% sales 
tax. Allow 2-4 weel<S tor dellverv. 
Order today • I need the money! 

TOTALACC~ 
P.0. BOX 3002 
RICHARDSON, TX 75080 

21 4- 2 3 4-1 7 7 0 ..-6 

• TRS80 & Radio Shaek are trademartcs of 

Tandy Corp. • 

© COpyrtght 1981 TOTAL ACCESS 


TOACC I 23 



INT~RFACE 

This one has a de facto seal of approval from Ft. Worth. 

The Last CLOAD FiX 

Walter L. Stanley 
P.O. Box 15033 
Las Cruces, NM 88001 

The critica l volume setting re
quired for an er ror-free 

CLOAD has been of concern to 
most TRS-80 owners from the 
t ime they first installed Level II 
ROMs. As reported in the Radio 
Shack Microcomputer Newslet
ter, (May, 1979), they have devel
oped a fix which they will install 
free of charge in all TRS-80s, 
provided the seal is unbroken. 
Harold Smith reported in the 
first issue of 80 Microcomputing 
(80 Input) that the fi x, which is 
on a 1 'h " x 1 'h" circuit board, is 

effect ive and well worth having 
installed. Other sources have 
likewise praised the modifica
tion as almost completely cur
ing the CLOAD problem of vol

ume sensitivity. 
Alas, there is a substantia l mi

nority of TRS-80 owners who 
long ago opted to get inside the 
computer and change things 
around to improve and under
stand their machine.We did th is 
with fu ll knowledge that we gave 
up the opt ion, forever, of having 
Radio Shack work on our 
TRS-80s. What are we to do to 

improve CLOAD? 

CUT 
~: ~'----'-"C,_, N_-----.Jl------ )

AS""S'c::..•,---------------, 
,.. ,o '" I 

! I 
I 

GREEN I 

BLUE 

Z·U ·12 IZ24·81 

_ _ _ _;.,..:_:H;.:_ll::: _Oc::_W --< Z 43 ·9 
CH AIN 8811<Ht 

TO 4 001•!4 TO 4001 · 7 

Ll-~~·!_-------~~~!JRED BL ACK 

224 -1 4 Z24 1 


·~v GNO 

RE SET 
C~OCK i,.:•Oe___ 

We can plunk down $30 to $50 Fig. 1. This is the schematic for the CLOAD fix, with i ts locat ion in the TRS-80 electronics. The dotted 
for an outboard cassette inter lines enclose all new components, which mount on a single 1 'h inch x 1'h inch piece of pert board. 
face device to c lean up the cas The blue overprinting shows the grouping o f gates functionally. An asterisk after a signal's label 

sette signal, or we can continue denotes active low logic. 
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takes the recorder sign'al (CAS
Sl N) through all four sections of 
a 3900 Norton ampli fiEf (Z4 in 
the technical manual) where it is 
f il te red, ampli fied , inverted, 
squared up, and desensitized to 
noise. The output of the fi nal 
section of Z4 will be called 
CASSIN' since it is inllerted. (To 
follow Radio Shack's notation, 
all active low signals are fol
lowed by an asterisk.) CASSIW 
is normally high, and gSes low in 
response to any sign~ from the 

112 Z24 

to experience that sinking feel

ing when a C replaces the aster
isk at the end of a five-minute 
program load. 

I was delighted to have the 
opportunity to see inside a 
TRS-80 which has the CLOAD fix 
instal led. (I understand that the 
mod if icat ion is labelled the X2X 
mod by Radio Shack). Naturally, 
I documented it by t racing wires 
and foil cuts, and then spent a 
number of hours try i ng to 
understand it. I'd like to share 

what I found wi th you, since 
Radio Shack installs this mod at 
no charge, and I don't believe 
they would object to an owner 
buildi ng and installing it him
sel f. The c ircuit can be built for 
less than $3 and an hour of time. 

Fig. 1 is a combined circuit di
agram and logic function dia· 
gram. Referring to the schemat
ic in the TRS-80 Microcomputer 
Technical Reference Handbook 
is helpful, but not essential. The 
orig inal cassette input c ircuit 

http:C,_,N_-----.Jl


recorder, be it a clock pulse, a 
data pulse, or noise that isn't 
filtered put. The record ing for· 
mat consists of clock pulses at 
two millisecond intervals and 
data windows halfway between 
clock pulses. A pulse will actual
ly be present during this window 
if the data bit is a 1, but no pulse 
will o&:ur if the data bit is a O. It 
is po8'ible, therefore, to see a 
legitim ate pulse on the 
CASSIN• line as often as every 
millisecond. 

What happens during a 
CLOAD is this: The cassette re
corde~ is turned on by output
ting data to port 25510. Any out
put instruction to port 255 caus
es a signal line called OUTStG• 
to go from high to low for the 
duratlo of the instruction (a 
matter of microseconds) . 
Among ;other things, OUTSIG • 
is connected to pin 13 of Z24, an 
input to one of two NANO gates 
configu ed as an R·S flip flop. 
Pin 13 is the reset input of this 
flip flop, and since a negative 
going pulse causes the activity, .. 

we call that input R• . 
With the recorder now run

ning, eventually a pulse on CAS· 
SIW will reach pin 9 of Z24 
which is the set input (labelled 
s•) of that flip-flop. This pulse 

causes the a output, pin 8 of 
Z24, to go high. The cassette In· 
put software immediately de
tects this high and executes an 
output instruction to port 255. 
This brings OUTSIG • low which 
resets the flip-flop and returns a 
to a low state. The software is, 
meanwhile, in a carefully timed 
delay routine, and shortly after 
one millisecond has passed, it 
again tests whether a is high or 
low. If it is high, another output 
instruction causes OUTSIG• to 
go low and resets the flip-flop. If 
a is low, the software waits pa
tiently for the appropriate time 
to test a again. 

The only flaw in the system is 
that any pulse that gets through 

the four sections of Z4 will set 
the flip-flop, which will stay set 
untiI the software tests its state. 
A noise pulse will always be 

seen as a 1 data bit, hence, the 
volume setting is critical. If it is 
too low, valid data pulses are 
missed; too high, too much 
noise is seen as data. And yet, 
there is only a tiny time interval 
during which it is possible for a 
valid pulse to be on the tape. 

The solution exhibited by 
most of the outboard cassette 
improvers I have seen is to pro

vide a noise-free signal to the 
cassette input of the computer. 
Essentially, this is done by a 
more sophisticated pulse shap
ing circuit than Radio Shack 
uses (Z4) which has the effect of 
presenting a digital rather than 
an analog signal to the com
puter. For those of you who do a 
lot of tape duplication, I heartily 
recommend that approach. For 
those of us not into tape dupli
cation, it seems to be an ap
proach that transforms a cheap 
tape recorder into an expensive 
one. 

An alternate answer is to 
make Z24 insensitive to noise 
for most of the inter-pulse time; 

that is, to turn off the S • input to 
Z24. This could be done with 
software by delaying the output 
instruction to port 255, thus de
laying the reset of Z24 until just 
before the next valid pulse is ex
pected. In fact the new Level II 
two-chip ROM set does just that. 
Unfortunately, a 32K PROM is 
very expensive, and that Is what 
contains the cassette load soft· 
ware. The Radio Shack CLOAD 
modification provides a cheap 
hardware alternative to an ex· 
pensive reprogramming of the 
ROM software. Note from Fig. 1 
that the direct path between pin 
10 of Z4 and the s• Input (pin 9) 
of Z24 Is cut. Instead, the output 
from Z4 Is routine to Z24 via a 
gated buffer made from two sec
tions of a CD4001 quad NOR 
gate. 

The buffer works as follows: 
So long as the input labelled 
GATE' is low, CASSIW at pin 1 
will be inverted at pin 3. The sec
ond NOR gate is merely an in· 
verter, so the output signal final· 
ly presented to s· of Z24 is in

'' i----'~ . . I 

•rRs.80 Is • tr~ ol T•ndy 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 

D Please send me Volume II of THE BOOK 

NAME 

Volume I: The most comprehensive 
book yet on the math routines in 
Level II ROM, Models I & Ill. In· 
eludes a fully commented listing 
from 0708H to 1607H and an in· 
credibly complete map of the ROM 
and reserved areas of RAM. 

ADDRESS_____ ___ _______ _ _ 

CITY, STATE _________ZIPCODE___ _ _ 

LI Check payable to Insiders Sollware Consultants, Inc. 

U MASTER CHARGE MC Bank Code 

l: VISA Exp. Date ___ Card Number _ _ _ 

Signature ____ _____________ 

OHier lnqulrlH Invited 

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

Volume II: Everything you want to 
know about the video, keyboard, 
cassette, and pr inter driver 
rout ines. Learn how to write your 
own! Remarkably detailed listings 
i llustrate well-commented source 
code. Complement Volume I, now. 
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deed CASSIN*. But if GATE* is 
made high, then pin 3 of the 
NOR gate will be low regardless 
of the state of CASSIN*, and 
Z24 sees only a high. The bal
ance of the circuit controls 
GATE• so that after Z24 is set by 
a pulse, no further pulse can 
pass to Z24 until about 0.72 mil· 
liseconds later. 

In order to accomplish that, 
the remaining two NOR gates 
are configured as an A·S ftlp
flop. Since the flip-flop Is made 
of NOR gates, positive pulses 
set or reset its state. The set in
put, label led S, is at pin 8 and Is 
connected to the a output of 
Z24. Take my word for it; pin 13 
of the flip-flop, which is the reset 
input, is low at the start of a 

CLOAD, so a• (pin 10) Is high, 
which means that pin 11 (the a 
output) is low, and so GATE* is 
low, and the gated buffer Is free 
to pass CASSIN* right through 
to s· of Z24. Meanwhile, the Re
set Input of the CD4040 counter 
is held high since it, too, Is con· 
nected to a· , and this forces 

pins 13 and 14 of the counter 
low. The two diodes and the pull
up resistor form an AND gate, so 
the R input of the flip-flop ls low. 

Execute CLOAD, and wait for 
the first pulse. When it comes, it 
will pass right through the gated 
buffer and reach s· of Z24, trig
gering that flip-flop and causing 
Q to go high. This high triggers 
the set input of the NOR gate 
fl ip-flop, and so a· goes low and 
a goes high. a high shuts the 
gate to any further pulses from 
CASSIN*, so that any pulses on 
CASSIN* (which must be noise) 
get sent to the bit bucket. 
Simultaneously, since Q* is low, 
Reset of the CD4040 Is low, and 
the counter starts doing its 
thing at 887 KHz. About this 
time OUTSIG* goes low be
cause the software saw that a 
of Z24 was high. Q of Z24 goes 
low in response, and nothing 
else happens for awhile. 

How long is awhile, you ask? 
Well, the CD4040 is happ;1y 
counting pulses, and after 128 
of them have been counted, pin 

13goes high (this Is the divide by 
28 output). Since the diode con· 
figuration is an AND gate, noth· 
Ing happens. After 512 pulses 
have been counted, pin 14 goes 
high, but pin 13 has gone back 
low, so still nothing happens. 
But 128 pulses later, both pins 
13 and 14 find themselves high, 
and the 10K resistor brings pin 

13 of the CD4001 hlgti. That re
sets the flip-flop, which lets 
CASSIN' get through lo Z24 
once again. " Awhile" turns out 
to be 11887,000 times 640, or 
about 0.72 milliseconds, gw"e or 
take a few microseconds. --. 

These five components keep 
possible noise on CASSIN out of 
the system for nearly 75 percent 

VIOLU 

GREEN 

YELLOW 

Fig. 2. Parts placement on the pert board is designed to permit 
use of component leads for much point to point wiring. ftl par· 
ticular, note the placement of the diodes and resistor to allow 
their leads a straight shot to the IC pins to which they are 
soldered. Aside from the flying leads to the main circui t board, 
only +5V and ground wiring is on the top of the board. 

Presenting ''The Micro Mainframe'' 

*TRS-80 MOD-III 5-Megabyte, self contained Winchester Drive Computer 

system 7995.00 
5-Megabyte add-on Winchester Drive for *Mod-1 or *Mod-III computer 

system 3795.00 
Winchester Disk Controller for most drives 1495.00 


Both systems include *TRSDOS compatible operating systems 


Hard Disk Host adapter for most Winchester Hard Disks 

*TRS-80 MOD I & III 350.00 *TRS-80 MOD II 

MOD-III floppy disk controllers 
650.00 

FOC Ill A  assembled controller for 5" and 8" drives 
rmd or write single and double density 

FDC III B  assembled controller for 5" drives 
Installation kit for add-on floppy diskdrives 

595.00 

325.00 
160.00 

Dealer Inquiries Invited 1-916 447-7048 

MICRO MAINFRAME vte 

714 Alhambra Blvd., Sacramento, CA 95816 
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of the time between legitimate 
pulses. There is still a time inter
val when a noise pulse could 
trigger Z24 erroneously, but one 
does have to allow for variations 
in cassette recorder speed. 
Keeping noise out for 75 percent 
of the time gives a whopping im
provement in reliability, especi
ally when you consider that even 
if a noise pulse triggers the Z24 
flip-flop, the next data pulse 
would have been a 1 about 50 
percent of the time anyway. All 
this means that you can tolerate 
more noise output from Z4, 
which allows you to crank up the 
volume or your recorder by a 
pretty wide margin. This, in turn, 
means you are not as likely to 
lose legitimate data pulses. It 
doesn't seem, however, that this 
fix would do anything to help 
CLOAD at lower than recom
mended volume settings. 

Building the circuit is very 
simple. Five components don't 
justify even a thought of a 
printed circuit board, so chop 
yourself off a 1 V2 inch x 1112 inch 
piece of pert board with holes on 
1110 inch centers. Layout of 
parts is not critical, but the ar
rangement shown in Fig. 2 
allows some wiring with compo
nent leads. Contrary to many 
cautions, I have not found 
CMOS integrated circuits that 
fragile, and if you exercise 
reasonable care to avoid gen
erating static electricity and 
solder quickly, you won 't need 
sockets. Fig. 3 is a pictorial rep

resentation of the wiring on the 
underside of the board. {The on
ly hooker in this project may be 
finding a CD4040. If you have 
one on hand, use it, but don't try 
to buy one at Radio Shack-it's 
not in their catalog.) Instead, 
pick up a CD4020. This is also a 
ripple counter, and thankfully, 
the pinout is identical to the 
CD4040 for the pins we use. 

Time now to open the com
puter. If you are bui lding this cir
cuit you've done that before and 
don't need detailed instructions. 
Swing out the keyboard, there's 
no need to remove the main 'cir
cuit board. With the keyboard 
unit positioned normally-that 
is, with the tape, video, and 
power jacks at the upper right 
hand corner-you will see a set 
of four rows of ICs from the foil 
side of the main circuit board. Z4 
is the rightmost IC in the top 
row, and Z24 is directly below Z4 
in the second row. Pin 1 of all 
ICs is the top right pin. Carefully 
cut the trace leading from Z4 pin 
10 to Z24 pin 9. Solder the red 
+ 5V lead from the pert board to 
pin 14 of Z24, and the black 
ground lead to pin 7 of Z24. Any 
other convenient power take off 
points may be substituted. 
Solder the green wire to Z4 pin 
10. 

Locate Z43 and Z44 as 
follows: Directly below Z24, in 
the third row of ICs is Z42; im
mediately to the left is Z43, and 
to the left of that is Z44. Now 
solder the blue wire to Z44 pin 

Fig. 3. The underside of the board shows the simple wiring re
quired. Bend the resistor lead at a right angle to the resistor body 
and solder it directly to pin 13 of the 4001, then spot solder the 
diode leads to it. The connection from pin 12of the 4001 to pin 11 of 
the 4020 (4040) should be insulated. 
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WE WILL NOT BE UNDERSOLD 

FOR TRS·80· Model I PRINTERS NEC SpinwriterDISK DRIVES 

• 
• 

Letter Quality H igh Speed Printer 
CCl-280 5 '/• · , 80 Track (204K) $429 
CCl·100 5 '/• ·, 40 Track (102K) 5314 

A.O. 1 52395 
A.O. with trac tor feed ; $2555 

ADD·ON DRIVES FOR ZENITH Z·89 KSR with tractor feed $2795 

CCl·189 5 'I•·.40 Track (102K) $394 
CCl-289 5 '/• ", 80 Track (204K) $499 C.ITOH Starwriler $1575 Starwriter It $1849 
Z-87 Dual 5 •;.•system $995 EPSON MX-80 SCALL MX-70 $CALL 

PAPER TIGER External card edge and power supply included. 90 day warranty/one IDS 445 Graphics & 2K buffer s 699 
year on power supply. IDS 460 Graphics &2k buffer $1050 
RAW DRIVES 8" SHUGART 801R $395 IDS 560 Graphics $1450 
5 1/."TEACorTANDON SCALL POWERSUPPLI ES SCALL ANADEX DP-8000 S 849 DP-9500/01 $1295 

OKIDATA 
Microline 80 Frict ion &pin feed $ 415 DISKETTES - Box of 10 
Microline 80 Friction, and pin & tractor feed s 5005'/•" Scotch $30 Maxell S40 BASF/ Vert>atlm $26.95 
Mlcroline 82 Friction &pin feed feed s 6158" Scotch S45 Maxell $55 BASF/ Vert>atim $36.00 
Mlcroline 83 120 cps, uses up to 15" paper $ 849PLASTIC FILE BOX-Holds 50 5'/• " diskettes $19.00 
CENTRONICS 730 S 595 799 S 969 737 s 749PLASTIC LIBRARY CASE 5'/• " $3.00 3" s 4.00 
Tl·810 HEAD CLEANING DISKETTE $25.00 
TRS·BO· software, compressed print & vert. form control $1865FLOPPY SAVER $11 .95 RINGS s 6.95 

PRINTER SPECIAL 16K RAM KITS 2tors31 $19 SEIKOSHA GP-SOM List $399 You Pay $319 
200 ns for TRS-80; App le II. (specify): Jumpers $2.50 

S-100 CALIFORNIA COMPUTER SYSTEMS 
SYSTEM SPECIAL 
Apple II Plus 48K w/drive and controller. Epson MX-80 printer and 
interface SUP-A Mod AF Modulator: L is t $2965 You Pay $2299 

COMPUTERS/TERMINALS 
ARCHIVES 64K, 2-Drives, 77 Track $5495 
ALTOS ACS8000 Series $CALL 
TRS·80· ll-64K $3499 ll l-16K $ 899 
ZENITH 48K. ail-in-one computer $2200 Model 2200A $349MAINFRAME 
ZENITH Z-19 $ 735 Z80CPU Model 2810 $259 
TELEVIDEO 920C S 748 950 $1049 MOTHER BOARD Model 2501 $106 
IBM 3101 Display Terminal $1189 $30916K STATIC RAM, 200ns Model 211 6C 
ATARI 400 S 479 800 $ 795 32K STATIC RAM, 200ns Model 2032C $619 
APPLE PERI PH ERA LS $580SCALL 64K DYNAMIC RAM Model 2065C 

FLOPPY DISC CONTROLLER Model 2422A $345 
EXTENDER BOARD Model 2520K s 52 

MONITORS 2P+ 2S 1/0 Model 2718A $309 
APF 9" B&WTVM-10 $115 

BELL& APPLE ACCESSORIES AND SOFTWARE 
$195HOWELL 9" B&W BHD911 $119.00VISICALC 

LEEDEX 12" B & W S 129 13• Color $329 $159.00 DB MASTER 
SANYO 9 " B &W VM4509 $155 Z·80 SOFTCARD 
SANYO 12" B & W DM5012 $226 VIDEX BOARD 
SANYO 12" Green Screen DM51 12 $238 16K CARD 
SANYO 13" Color DMC6013 S406 APPLE JOYSTICK 
ZENITH 13· Color $349 SUP·R MOO 

CCSCARDS 
GALAXIAN

TELECOMMUNICATIONS SPACE ALBUM 
LIVERMORE STAR MODEM 2-year guarantee $125 ASTEROIDS

$179UNIVERSAL DATA SYSTEMS UDS-103 ... . ' .. - s 29.00 
D-CAT HARD WIRED DIRECT MODEM s 28.00 

FLIGHT SIMULATOR - . - .. . ..$189 - . "' . ... . WIZARD & PRINCESS 
AUTO-CAT Auto Answer. Direct Connect Modem $ 29.00 $249 SARGON 2 
D.C. HAYES MICRO-MODEM $295 $ 35.00 HI-RES FOOTBALL 
CCI Telnet Communications Package $135 MYSTERY HOUSE s 24.00 

$269.00 
$259.00 
$169.00 
$ 49.00 
$ 25.00 
S CALL 
s 22.95 
s 35.00 
s 17.95 

For fast del ivery, send certified checks, money orders or call to arrange direc t bank wire transfe_rs. Personal or _cor;ipany checks require two 
to three weeks to clear. All prices are mail order only and are subject to change without notice. Call for sh1pp1ng charges. 

DEALER (NATIONAL/INTERNATIONAL) INQUIRIES INVITED Send for FREE Catalogue 
TO ORDER CALL TOLL FREE 1·800·343-6522 
TWX: 710·348·1796 Massachusetts Residents call 617/242-33611he CPU SHOPm 

Technical In formation call 617/242-3361 5 Dexter Row, Dept. MCOiM . 
Charlestown, Massachusetts 02129 Massachusetts Residents add 5% Sales Tax VISA' 
Hours 10AM-6PM (EST) Mon -Fri. (Sat till 5) Tandy Corporation Trademark/" Digital Research -80 Microcomputing, July 1981 • 175
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P~:'_~~~t 
f:"OR MODE:L ll 

PROBASIC 


PROBASIC $195.00 
• Loader relocatably links user specified modules to save memory. 
• Design BASIC to your specifications (now or later). 
• Dump feature allows you to save your versions of Basic 
' Sample: PROBASIC -P: ACDEFGIM -S:Your file 

Probaslc Includes the following relocatable modules 

PRO-ANGLES 
• 	DEGREES, RADIANS 

ASIN, ACOS, Pl # 

PRO-LABELS 
• Label branching & testing 
• 	 IF LABEL 85 < > "Test" 

THEN ~ERGE ... 
' 85 "Test" PRINT "Test" 

PRO-EXTENSIONS 
• Dynamicly save variables 	& 

files during editing, merging, 
linking & deleting, . .. 

• New - RENUM 
• New - MERGE, LINK 

PRO-WORDS 
' 	 UPC$, LWC$, TRIM$, REV$, 

PAUSE, APT$ FCHR, FSTR, 
FSECT$, CHG$, EVAL, 
CKKEY, FRACT, COMP, 
FQTY, MIN, MAX, EDT$, E #, 
INV$, CNSEC$, 

PRO-EDIT 
• 	Immediate entry keys 

• t •• , .I t 1 
' New - LIST & EDIT 
• 	ROLLUP, ROLLDN 

PRO-SORT 
• String aray sort routines 
• 2000 strings in 7-16 sec 
• SORTa$('USING 1,2 . . . ) 

PRO-FUNCTIONS 
• Multi-line Functions 
• MID$ TO 
• WAIT for $ reorganizing 
• New- HEX$ 
• Misc fixes 

PRO-DEBUG 
• Most brackets optional . .. 
• Fix - T M error 
• New - DELETE 
• TRSTEP, TRVAR, PROC. 

INSERT, DIR, INBSC 

PRO-KEYS 
• Redefine key(s) to any string 

from program or keyboard 
• 	 Enable/ Disable from key

board with CTR'L - ) 
• Fix - live - keyboard 
• PROKEY = , PROKEY$ 

PRO-MACH 
• S V C axcess to basic subs 
• New - BREAK (Reset) 
• 	 PEEK, PEEK%, PEEK$, 

POKE, POKE%, POKE$, 
CALL adres (parms). 
CLRTN, EXECUTE, INP, 
OUT 

PRO - CRT 
• Inverse vidio 
• CRT, CRT$, SCROLL 

PRO- ALES 
• 	Fix - LOF 
• RELOC, OPEN "E" 

PRO-VRS 
• Allows 3 letter variables 
• Reserved words in variables 
• UPCVRS, LWCVRS 

KEYVRS, VARLEN 

PRO-GRAPH 
• 	Draw lines, patterns, points . SET, RESET, POINT, 

USING, TO, GRAPH 

can and we'll send our "TEST PROGRAM" listing 
PRO-SO-SYSTEMS .-so1 319-266-4262 
3206 CENTER STREET 319-266-7184 
Cedar Falls, la. 50613 319-233-6111 

10, or alternatively to Z24 pin 8. 
Solder the violet wire to Z24 pin 
9, and f inally solder the yellow 
wire to Z43 pin 9. Swing the key
board back in place, and using 
double sided foam tape, attach 
the pert board to the foil side of 
the main PC board at a conven
ient location. If your computer 
has as many mods as mine, this 
last step may be the most diffi
cult! (Incidentally, the foam tape 
sold by Radio Shack is a little 
thin, and I recommend using a 
double thickness.) 

It probably took you longer to 
read this article than it did to 
build up and install the modifi· 
cation. Close up the computer, 
crank it up, and CLOAD away! I 
have been CLOADing wth the 
volume on my recorders cranked 
up to the stops with super re
sults. The insensitivity to vol
ume setting is great, and our 
friends at Tandy really did a 
good job with this modification. 

Warning 

The circuit I have described is 
the exact ci rcuit installed by 
Radio Shack (except for the sub· 
stitution of a CD4020 for the 
CD4040). Whether you build and 
install it, or have Radio Shack do 
if for you, any tapes CSAVEd 
w ith any of the CPU clock 
speedup ci rcuits installed and 
with the CPU operating at the 
higher speed become impos
sible to load. Here's why: When 
the Z80 is being driven by the 
faster 2.66 MHz clock, the soft 
ware timing of the cassette in
put routines sets up an ex
pected clock pulse interval of 
1.33 milliseconds insead of 2.0 
mill iseconds. Therefore, a data 
pulse would be expected at 0.67 
msec, but the CLOAD fix locks 
out CASSIN" for 0.72 msec. The 
software literally never sees a 
data pulse! Why doesn't the 
clock also speed up that 887 
KHz we used to feed the counter 
In our modification? Because 
that frequency is part of the 
video timing (It's called CHAIN 
in the Technical Reference 
Handbook), and fortunately, 
every inventor of a clock speed
up circuit knows you don't fool 
around with video timing. So, do 
your CLOADing at normal clock 
speed, and execute your pro
grams at the faster speed after 

they are safely in memory. 
Alternatively, a modification 

can be made to the clock speed· 
up circuit described in 80 Micro· 
computing (Feb., 1980, see 
" Faster, Faster" by Denn is 
Kitsz). I have not yet built the 
speedup circuit, and so haven't 
tested it, but it should work. Mr. 
Kitsz uses two sections of a 
74LS367 which he calls ZSPEED 
to gate either the fast or regular 
clock to the Z80. Break the con
nection of the diode at pin 13 of 
the CD4020 on the CLOAD modi
fication and run a lead from pin 
13 to pin 4 of ZSPEED. Run a 
second lead from pin 5 of 
ZSPEED to the cathode end of 
the diode you just disconnect
ed. Pins 4 and 5 of the 74LS367 
are an unused buffer whose tri
state output state follows the 
normal speed clock control line. 

With the normal speed clock 
active, the path from pin 13 of 
the CD4020 and the diode is 
made, and the CLOAD fix oper
ates as previously described. 
However, when the fast clock is 
selected, the pin 5 output of the 
74LS367 is tri-stated. Therefore, 
the Reset input of the NOR 
gate flip-flop will be triggered 
when pin 14 of the CD4020 goes 
high, after only 512 clock pulses. 
This works out to a time delay of 
0.58 mill iseconds, and although 
a little c lose, should still allow a 
pulse on CASSIN · every 0.67 
milliseconds to go through the 
system. 

Most of us who have opened 
our computers have done so 
more than once, and have made 
several modifications. There
fore, I can 't guarantee this com
patibility of this modification 
with your system, or predict 
what impact it may have in con
nection with other mods you 
may have made. You must as
sume responsibility for any 
mods you make, including re 
sponsibility for their compat
ibility in combination in your 
TRS.SO. But it sure is nice to 
know about some of the fixes 
that come out of Fort Worth, and 
I hope all who find out about one 
will take the trouble to share the 
information. Anyone know what 
the fix to the computer and ex
pansion interface which cor
rects disk rebooting looks 
like?• 
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TRS-80* 16 K-up UTILITY 

ULTRA-MON 
The Intelligent Monitor 

The most powerful tool available to t e 

novice or professional machine language 

programmer. 

· ROM; DOS Independent 

. Lineprinting disassembler 

· Self relocating 


Single step th rough RAM or ROM with each 
instruction individually disassembled. 

INTERPRETIVE EXECUTION allows you to execute 

your program or the ROM with Ultra-mon in complete 

control.I A" OM ADOCK 1Ajlif~~'ll!!lli~~iX1.:.:";g 

PAllllSHIJ'. SAILBOAT. DEBUG* type display with P.C. register disassembled. 
I HAYE :THE SCUIA &EAR, llHICH I All llEARill6. . Breakpoints can be set in RAM or ROM. 
t CRYSYAl PYRMID t. I llEDAl.LIOll i. .......AND MORE 
KllAPSA!l COllTA1111116: FlASll.lliMT. SPEAR6Ull·. EXCELLENT REVIEWS IN APRIL 80 
llHAT DO I DO llOll? 

TRS~O* ILLUSTRATED 
ADVENTURE 

The Atlantian Odyssey 
with Graphics 

OBYIOUS EllTS
llORTII 

presents 

32 Graphic Locations · 150 Word Vocabulary 
,Exciting Adventure CALL or WRITE 

MODEL I 48K DISK ... . . ... . . $29.95 
WITHOUT GRAPHICS 

16K CASSETTE... $14.95 
DEALERS INVITED 
"TM TANDY CORP M·C (603) 

INTERPRO 

MANCHESTER, NH 03108 

MICROCOMPUTING AND APRIL • 
SOFTSIDE • 

MODEL 1, 16K CASSETTEMACHINE LANGUAGE _T_O_O.,R--. -E""R--. 	 (Disk Loadable) ....... $24.95

0 

24 PAGE DOCUMENTATION 
WITH STEP-BY-STEP 
INSTRUCTIONS AND 

SIMPLE DEMONSTRATIQNS P.O. BOX 4211 ..-48s 
-	 DEALERS INVITED 

0 TM TANDY C ORP
669-0477 VISA 

TRSso··• A MAJOR 
BREAKTBRU FOR 

Electronic Engineers 

Electronic 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 
• Branc h Power Dissipation 
• 	 Magnitude a nd phase values and complete 

frequency response with graphic display 
• 	 Modify any element in circuit for de sired 

results 

A complete operational To Orde r Write: 

manual supplied G A: L Software Enterp. 
comparable to l.B.M.'s 2304 N. l•t. Street 

E.C.A .P. ~ Program Upland, CA 91786 
•A.C. Analysis Program 

$149.95 
•o.C. Analysis Program 

$89.95 

TRS 80 • is a trad c ma.-k oJ the Ta n d y Corp.. E .C.A.P. i s a tradem ark o f l n lrmatlo nal 
Business Mac h ines. Inc. ,,_,,; 39 
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FOR TRS-80* MODEL I USERS ONLY 


16 Times 
Normal Speed 

· High speed load TRS-80* Level II cassettes 

· Input 15K byte Level II program in 15 seconds 

· Search BASIC or SYSTEM programs by name 

Unlike other high speed tape input de FASTLOAD connects to the 40 pin 1/0 or 
vices, FASTLOAD uses standard format to the Expansion box. The control program 
cassettes. Therefore. there is no need to does not use computer memory because 
re-record on other media. At 8000 baud. it is in a built-in PROM. Other valuable 
FASTLOAD is faster than disk for short features are keyboard debounce program. 
programs. FASTLOAD reads tapes at the automatic key repeat routine and key
fast-forward speed of the CTR-41 cassette beep via cassette speaker. Price is $188.00 
recorder. The recorder can also be used for FASTLOAD and $95.00 for the modi
for CSAVE at the normal speed. fied CTR-41 recorder. 

V"422 

Personal Micro Computers Inc. 

475 Ellis Street, Mountain View, CA 94043 (415) 968-1604 
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GENERAL 

A computerist's view of how it all began, seen in 20120 hindsight. 

Getting Involved 


Robert A. Batty, W0KSG 
2657 S. Bonanza Ave. 
Tucson, AZ 85730 

I've never liked Radio Shack 
because my few visits to their 

stores usually result in leaving 
empty-handed. I can never find 
the right parts! 

I've been an amateur radio en· 
thusiast for years, observing the 
Tandy Corporation's disregard 
of the ham's needs for parts and 
publications. I've avoided Tandy 
as best I can. 

But, after reading two and 
one-half years of Kilobaud Mi· 
crocomputing and other micro· 
computing magazines and 
watching the performance rat· 
ings of the TRS-80 climb, I 
bought the Radio Shack prod
uct. 

Spending $500 in an enemy 
camp is not pleasant, but I did it 
when Tandy reduced their $600 
TRS-80 by $100. 

Justifying the Purchase 

There were more important 
factors than the low price of the 
TRS-80 in my decision to buy. 

I started with a minimum con· 
figuration. Later I could upgrade 
to a system with disk drives, 
printer, and more memory, and 
even used other manufacturer's 
equipment. 

Second, the TRS-80 qualifies 
as good word processing sys
tem. I felt uneasy about spend· 
ing in excess of $2000 for a text 
editing, non-dot-matrix printer 
subsystem for the TRS-80. In· 
stead, the Anderson-Jacobson, 
as recommended by Allan 
Domuret (Kilobaud Microcom
puting, June, 1977} was in the 
$1000 range, I found. 

Third, Tandy had published 
the manual, TRS·BO Microcom· 
puting Technical Reference 
Handbook, complete with 
schematics. It convinced me 
that do-it-yourself maintenance 
of their product was possible. 

Installation and Checkout 

Unpacking and cabling the 
cassette recorder, video display, 
and keyboard was uneventful. I 
was impressed with the quality 
of the shipping package. (The 
octopus of exposed cables up· 
set me, however-there had to 
be a better way.) The checkout 
procedures verified that I had in· 
deed purchased a working sys
tem. The accompanying games, 
Blackjack and Backgammon, in· 
dicated further that my TRS·80 
produced the desired results. 

Dr. Lien's Basic Computer 

Language, which is included In 
the purchase price of the 
TRS-80, Level I system, is a fun 
course in learning Level I BASIC 
programming. If supplemented 
with another Lien text, The Ba· 
sic Handbook, you will be able 
to adapt most published pro
grams to flt In the 4K of memory 
in Level I. 

Outgrowing the System 

I soon found out (shortly 
before the 90-day warranty ex
pired) that the Level I language 
was inadequate. An increase in 
memory was essential. I decid
ed I could install the extra mem
ory expansion modules in the 
keyboard unit myself. Conse· 
quently, Radio Shack's installa
t ion of the Level II came next. 
(Radio Shack can determine if 
an owner has tampered with a 
computer by covering an access 
screw with glyptol, a sealing 
wax that is destroyed by remov
ing the screw. Destroying the 
glyptol will not only void the war
ranty, but there are rumors that 
the repair centers will charge a 
premium for servicing tam
pered-with keyboards.) 

The upgrade to Level II at the 
repair center took less than a 
week. I checked it functionally 
by stepping through most of the 
test programs in The Basic 
Handbook. Success ag!lin, I 
thought, but troublesome times 
were ahead. 

Disappointment 
After Disappointment 

The Level II change Included a 
manual entit led Level II Basic 
Reference Manual, disappoint
ment number one UPOQ graduat
ing to Level II. Poorly written, 
contain ing none of the educa
tional assistance taken for 
granted in the Level I manual, an 
inadequate table or' contents 
and no index, I had the distinct 
feeling of being ripped off. 

Fortunately, " TRS-80 Level II 
Reference Manual Index" by 
Sherman P. Wa,ntz appeared in 
the February 1979 Kilo,baud Mi
crocomputing. This article al
lowed me to make a r!Mll refer
ence manual out ol Radio 
Shack's, even providing a page 
renumbering scheme. 

Another shortcoming was 
soon tocome- keybounce. This 
problem had been widely publi
cized in the personal computer 
magazines, but I hadn't ex
perienced it until Level ii was in
stalled. This is possibly because 
I diligently kept the keyboard 
covered when not in use. Key
bounce is the double entry of a 
character on a single keystroke. 
This problem is f ixed by period
ically removing the keypads of 
the faulty characters an~ clean
ing the contacts. I found that 
Radio Shack's program, KBFIX, 
which is supplied with the Level 
II change, satisfactorily over
came the problem. The short 
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TIE DS·ll ISEISJllllM. ..- 33 

If you own a TRS-80® Model I, Model II, 

Model III, the Color Computer, or the new 


Pocket Computer, YOU NEED 80-U.S.! 


The 80-U.S. Journal has 
programs for your enjoyment and enlightenment. 
Every iss.ue contains several Basic or machine 
language program listings. It contains Business 
articles and program listings. No matter where you 
are, there is something for YOU in the Journal! 

and... 

7"he Journal conta.ins reviews of hardware and software. Our "Evaluation 
Reports" will help ~ou make the best choice in selectingadd~tions to your 
system. 

NO RISK Guarantee! 

We are so confident you will like the 80-U.S. Journal that we offer you our 
NO RISK GUARANTEE: Send the coupon below and mark it "bill me". 
You will be entered as a subscriber and we will immediately send you 
your first issue of the Journal. After you have had time to enjoy it, you will 
receive a biU for $16.00, and if you are not conv•nced that 80-U.S. is your 
computer's best friend, simply return the bill, mark it "cancel" and keep 
that first issue. It's that easy - you can't lose! 

Is your 
TRS-80 

.........................•••.................................... 
SEND TO: 

80-U.S. Journal 
3838 South Warner Street 

Tacoma, Washington 98409 

lonely? 
Phone (206) 475-2219 

Name _________.___________ 

Address---------------~ 

Write today for City______O.JState__-...Zip ----- 

BillMe........... I understand that I may mark my bill"cancel", 

our and owe nothing if I am not satisfied with The Journal. 

''No Risk Offe~" 
Visa/MC----------------
$16 offer good only in the United States 
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KBFIX program must be loaded 
each time the system Is pow
ered up. 

My biggest disappointment, 
still unresolved, Is the cassette 
loading problem. The Level II 
change Increased the data rate 
during program loading and sav· 
Ing. This caused the volume 
control on the recorder to be
come sensitive. I must praise 

Radio Shack, who tried to over
come the problem by returning 
my equipment more than once 
to the repair center, resulting In 
some improvement. My program 
loading abort rate remains at 
about 10 percent however, 
which I consider too high. I have 
attained this rate only by using 
Peripheral People's ..Data Dub
ber", constantly cleaning the 
tape path of the recorder, and 
using Memorex MAX3 oxide 
tapes, which have produced bet· 
ter results than all the other 
brands of tapes I tried. Fortu· 
nately, after saving programs, 
the CLOAD? command ensures 
that programs saved were ac· 
tually recorded without error. 

A minor concern was the fall· 
Ing recorder motor start relay 
(located in the keyboard). The 
relay contacts would weld while 
load~ng a program from tape. In· 
stead of stopping when READY 
appeared on the screen, the re
corder would proceed to the end 
of the tape. I found this cou ld be 
minimized by hitting Enter be
fore activating the recorder on a 
load or save command. The re
corder play switch then takes 
the arc during the motor start 
operation. 

Convinced now that my Level 
II required no further warranty 

Hardware 

Level I 4K $529.00 
Level II modification 106.00 
16K upgrade 90.00 
Oulckprlnter, cables, paper 382.00 
Data Dubber 50.00 

Software 

Blank tapes 40.00 
Microsoft TYPING TUTOR 17.00 
Discovery Bay WIN21 29.00 
Lien The Basic Handbook 16.00 
Lien Learning Level II 17.00 
Radio Shack TA~ Micro
computer Technical Refer· 
ence Handbook 11.00 

Table 1 

maintenance, I ordered the 16K 
memory modules and jumpers. 
Installation in the keyboard was 
st raightforward. Care must be 
taken, especially when flexing 
the cable joining the two boards. 
I was advised to use caut ion 
when handling the modules as 
they are extremely sensitive to 
stat ic electricity. 

After re-assembling the key
board and re-installing the sys
tem cables, I was pleased to 
note the correct response to the 
PRINT MEM command. More re
warding, I was finally able to key 
in and run all those programs 
labelled Level II, 16K. 

For the first time, I was 
thoroughly enjoying my TAS-80, 
doing all the things my Level I, 
4K system couldn' t support. 
Most of the programs published 
in the microcomputer maga
zines ran. Converting other sys
tems' languages to the Micro
soft BASIC of the TRS-80 was 
chal leng ing , and especial ly 
rewarding when they ran with· 
out bugs. 

But, in modifying and debug· 
ging programs, I found it ex
tremely difficult to follow a pro
gram listing on the video screen, 
scrolling back and forth as the 
GOSUB and RETURN instruc· 
lions demanded. Another prob
lem. The only way to overcome 
this shortcoming was to attach 
a printer to the system. Inas
much as word processing was 
ultimately a requirement for my 
system, I considered making the 
purchase. 

A Selectric word processing 
printer such as the Anderson· 
Jacobson mentioned earlier 
was out of the question due to 
my lack of funds. A local Radio 
Shack flier arrived in the mail, of· 
ferlng the TRS-80 Quick Printer 
at quite a discount off their $499 
catalog price. 

This was the time to see If a 
discount Radio Shack would 
consider a 10 percent discount 
off the flier price. I phoned and 
they agreed. As shown In Table 
1, I became a printer owner at a 
fairly reasonable cost. 

Printer Arrives 

The printer arrived in five days 
and again I must commend the 
outstanding packaging done by 

Tandy. 
A roll of a luminum-finish 

paper came with the printer (I 
hadn't expected this and had 
ordered an additional three). 
After installing the cable from 
the printer to my keyboard, I was 
ready to go. 

Three print sizes were avai l· 
able and 150 lines per minute 
was the output speed. I was 
pleased and proceeded to print 
some of the programs I wanted 
to modify. My only gripe now 
was the uppercase/lowercase 
confusion factor- to prin t 
lowercase, the shift key must be 
depressed when entering data. 
This deficiency Is not the fault of 
the printer, however. Using the 
aluminum paper is also not as 
disadvantageous as I thought; a 
felt-tipped pen does an ade· 
quate job making corrections on 
it. 

I bought Peripheral People's 
Data Dubber not only to improve 
the tape loading problem, but to 
copy the machine language 
tapes I needed for backup. Not 
inc luded in the expenditure 

.-------------

table are the ,magazine 
subscriptions or nec~slties like 
tape head cleaner an~ssette 

storage cases. 

Would I Do It Again? 

Absolutely. And in the 'same 
sequence: Level I, 4K, Level II, 
the 16K modification, and finally 
the printer. 

Based on my pleasant experi· 
ence with the printer, I would 
recommend mail-ordering the 
entire system. Warrant)( main· 
tenance presents no proolem. 
The only requirement is 'l sales 
receipt showing date of pur
chase. 

Why not Level II in \t ially? 
Three answers: (1) The Level I in· 
struction manual is a rewarding 
way to get started. (2) Level II is 
more appreciated when it fol
lows Level I. (3) Good program· 
ming habits are formed when 
memory is in short supply (4K). 

Add it ionally, how would one 
know about the program load· 
ing deficiency if one hadn't 
started with Level I, where it 
doesn't exist? • 
----- - ------

Word Processing? You need a 

SPELLING CHECKER 

Hexs~•LL 
zaps those...sAaekV typos 

HEXSPELL shows you t he errors right where it finds t hem, 
then instantly checks your correct ions to make sure they ARE 
correct ! When HEXSPELL is f inished the correc ted docu
ment is ready for print ing. HEXSPELL comes with a 20,000 
word list. wi th room for ~ more! Just one keystroke 
teaches HEXSPELL a new w ord. You can even c lear the 
memory and teach HEXSPELL a complete new language. 
Pr09rem1, wordllal I mtnutl S69US. Mtnutl only S12 . .... 
AeQuues 48K TRS..SO Moa I w1tn 2 Duve & TASOOS. 11 :==i 
l esled ag• inSI Sc ripsll & [lectflc Pe nc il . should work wt th mos1word proces10<1 

JAS80 Sc110• 11 • 1e trad•"'• '' ' ol ta-,oy Coto 
El«lloc: Penci+ 11 • Uadefr_.rlo. o1 M.cN e l S l'I•• ) .. Soll•••• ..-125 

......HeXA.GoN P.O. Box 397, station A 
~ - ~v~Te~ Vancouver. s.c Canada vsc 2N2 
~· ...., ...., 1T1wr' Telephone (604) 682·7646 
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Yes~ ·YOU Can 
Increase Your 
Programming
Productivity 
SNAPP II EXTENDED BASIC 
SNAPPII EXTENDED BASICAFamily of 
enhancements to the Model 11 BASIC 
interpreter. Part of the package orig1· 
nated With the best of APPARAT. INCs 
thoughts 1n 1mplement1ng NEWDOS 
BASIC, The system is written enurely 1n 
machine language For SUPER FAST exe
cution. The extensions are Fully 

·<inteQ_rated into Model 11 BASIC. and 
' require NO user Memory. and NO user 
disk space. The package 1s made up of 
the following six modules. 
XBASIC-S1x s1ng1e key stroke com
mands to list the first. last. previous. 
next or current program hne. or to edit 
the current line. Includes quick way to 

u ecover BASICprogram following a 
·· NEW or system or accidental re-boot 

Ten single character abbrev1at1ons for 
· frequently used commands AUTO. 

(LS. DELETE. EDIT. KILL. LIST. MERGE. 
NEW. LUST. and SYST.EM. 
XREF- Apowerful cross-reference 
faolity with output to display and/ or 
printer. Trace a variable through the 
code . Determine easily 1f a variable 1s 
in use. 
XDUMP- Perm1ts the programmer to 
display and/or print the value of any or 
all program variables. Identifies the 
variable type for all variables. Each ele
ment of any array 1s l1sted separately. 
XRENUM- An enhanced program line 
renumbering facility which allows 
specification of an upper limit of the 
block of hnes to be renumbered. sup· 
ports rt=locatton of renumbered blocks 
of coqe. and supports duplication of 
blocks or code. 
XFINll:-Across reference fac1hty for 
key w ijrds and character strings. also 
loeludes global replacement of 
"eywqrds. 
XCOMPRESS-Compress your BASIC 
progr~ms to an absolute minimum 
Removes extraneous 1nformat1on: 
'merge lines: even deletes statements 
which rnuld not be executed. Typically 
saves 30-40%space even for pro
grams w ithout our REM statements' 
Also results 1n 7-10% improvement 1n 
execution speed. 
ENTIRE PACKAGEFOR MODEL II S200 
ENTIRE PACKAGE FORMODELIll s I2S 
AUTOMAP 
Save time creating a formated screen 
w ith our Extended Basic Mapping Sup
port system The programmers task of 
communicating and d1splay1ng infor
mation with the user operator 1s 
comp1ere1y automated w ith simple 
SEND and RECE IVE statement com
mancJs Many different tt,ipes of 
information can be sent and received 
from the operators with the use of a 
single command.Manld hours of pro
gramming time are saved and cost 
efficiency 1s truly realized us111g 
Automap . 
MODEL II S7S 
MOOtL Ill S60 

SUPERSNAPP X 
You can sort fast using 1,Jour present 
facilities. or ldOUcan do 1t faster w ith 
Racets·superb fac1httes. or you can use 
the fastest SUPERSNAPP X. The heart 
of SUPERSNAPP x IS a SUPER FAST1n
memory sort routine that has been 
benchmarked against ever1,Jthtng on 
the market and beats them all 
hands down. 
SUPERSNAPP xIS the most important 
component of SNAPP xEXTENDED 
BUILTINFUNCTIONS which ISa much 
needed set of additions to the Model 11 
BASICinterpreter that will put time sav
ing power at 1,Jour fingertips Let's 
compare 1us1ng random data)SUPER· 
SNAPP xand Racet's GSF SORTfor 
speed 

SORT SUPERSNAPP X RACET GSF 
1oooo integers 39 seconds S9 seconds 
s.ooo Singles 22 seconds 34 seconds 
2.000 Strings 1oseconds Is seconds 

SUPERSNAPPxIS guaranteed to be the 
FASTEST1n memorld SORT on the mar
ket or your money back . With 1t 1,JOU 
also get these EXTENDED BUILTIN FUNC
TIONS PEEK. PEEKW. POKE. POKEW. 
XDATS . XTIMS. ETIMS. FILES. AND THE 
SPECIAL SCMO (5NAPP_ COMMANOl. 
PLUS. open T 'Set SCROLL PRO
TECTION. ERASEall ARRAYS In one 
command. Speofld size and Blink rate 
of CURSOR. LONG ERROR MESSAGES. 
Read from Video Screen Read. 
PEEK complete strings from memory. 
POKE complete strings to memory. 
convert upper case to lower case and 
vice-versa. turn complete screen off 
and on at will extract largest or small
est values from user supplied list of 
numbers 
we consider this next function as prob
ably the most powerful addition ever 
made to Microsoft BASIC. PRINT USING 
INTOA STRING. The ability to arrange 
data into a string variable should perk 
your imagination. 
Model 11 s 100.00 
Modellll ~7S 00 
SPOOLER Model I , Model II 
and Model Ill 
Our workhorse ' Unhke the one sup
plied w ith TRSDOS 2.0. ours requires 
no special knowledge or training on 
the part of the operator . Add1t1onally. 
ours performs much better . On the 
Tandy SPOOLER. everld time a disk 1s 
accessed. the printer stops dead' This 
package 1s available For Model I. 1n the 
TRSDOS/NEWOOS 80 versions. or For 
the Model II or Model Ill. Greatly 
enhances system performance when 
running typical business applications. 
Many applications have been bench
marked to run nearly TWICE ASFAST 
with the SPOOLER installed . Installs in 
minutes ana no changes are required 
to your programs The Model II version 
requires NO user memory. If purchas
ing more than one system. call for 
price quote s Ioo 
SNAPP SCREEN 
Another dependable product from 
Snapp. Inc. Using rigid plastic. Snapp. 
Inc. designed the ulumate green 
screen at the lowest price. The Snapp 
Screen installs 1n a Snapp with the use 
of pressure sens1t1ve tape. Reduce 
user Fatigue w ith the Snapp Screen. 

S 10 

DOUBLETAKE 3741 
This is not a football play but the way 
to play ball Fast 1n converting IBM 3741 
and similar formated diskettes to Radio 
Shack Formated disksor vice versa. 
Fast 1s the name of the game s200 

AUTOFILE 
Another big time saver From Snapp. 
Inc. Autofile offers all programmers 
much needed time saving tools to use 
when working with direct files Ehm1
nate tedious commandssuch as 
LSErs.MKIS ·s. MKOS·s. MKSS ·s. CVO's. 
cvrs and cvs·s !Even the FIELD 
statement rias been eliminated. You 
wonl have to guess as to where the 
FIELDed variable IS. The ASC and CHRS 
Function references w ill be performed 
automaucally. 
MODEL II 
MODEi Ill 

SSO 
S40 

MASTER/SLAVE
This software package was designed 
to support the transferring of files 
from one Model 11to another. via direct 
connection or modem/phone hne 
connectton. ALL kinds of Files. and 
baud rates up to %00 are fully sup
ported. Transfer Files 1n either 
direction. even with the SLAVEModel 11 
UNATTENDED' SISO 

ULTRAPPD 
This ttie ultimate Proportional Printer 
Driver that does the job the others do 
not. Add to the Electric Pencil and your 
print will look like its copy has been 
typeset. No word processor should be 
without this enhancement. Now avail 
able for the OWll and the LPIV. s Ioo 
ITOll 
A helping hand when converting BASIC 
programs From the Model I to the 
Model 11 . Automatically adjusts PRINT 
@. and PRINT USING to compensate For 
differences 1n the language. Advises 
you w here adjustments are necessary 
for PEEK. POKE. etc. S2S 

XSCREEN 
Supports the copying of the full video 
screen Lo the printer . Can be invoked by 
the operator with a keystroke. or from 
your program w1Lh a USR call Requires 
NO user memory s2S 

XPRINT 
Print neatly Formated hard copy l1sungs 
of BASIC programs from disk. Programs 
may be ASCII or compressed. Ou1ck and 
easy group selecuon allows you to print 
many listing with one command SJS. 

HOSTll / TERMll 
Allows remote control of a Model 11 
from another Model II . or any ASCII ter
minal Our Host system. unhke the one 
supplied with TRSDOS2.0 . supports 
accurate screen positioning on the 
Term station. Without this Feature . for· 
mated displays appear on the screen 
looking like randomly placed garbage. 
Requires NO user memory1 This sys
tem 1s designed to provide software 
support to our customer locations 
without ever leaving the office . Cus
tom versions are now available for 
most nationally distributed terminals 
as a S25.00 oot1on. Call For details. s5o 



PL/B 
The most powerful logical com
ponents have been selected from the 
worlds most powerful language to 
give you the most unbeatable pro
gram development tool to improve 
your programming product1v1ty 1 

Snapp. Inc. has merged the most use
ful components of BASIC with the 
powe1 of PL/ I . An unbeatable struc
tured programming facility resulted 
that can increase programmers pro
ducuv1ty up to 50% Unlike compet1t1ve 
products. which are slow rigid pre
processors· represenung a prim1t1ve 
attempt to bring Structured Program
ming concepts to the Micro-Based 
user . PUB 1s today·s fourth generation 
a1 1swer to a fourth generation prob
lem1 PL/B can give you triple the 
power of the earlier preprocessors at 
triple the speed PUB 1s fully 
integrated into the BASICinterpreter 
Two modes of operation are available 
Trdnsparent (hidden> or Compile and 
save mode . Increase your product1v1ty 
and save lime with PL/ B. s200.oo 

BREAKOUT 
With Breakout you can learn the inter
nal workings of TRSDOS 2 .0 using any 
standard disassembler Find your way 
out of the maze and save program
ming ume by elim1nat1ng the 
unneeded steps 1n TRSDOS 2.0. This 1s 
a must product for all advanced TRS80 
p1 ogrammers 5200 

DOSFIX 
A collection of patches to TRSDOS and 
BASIC to enhance their usability and 
funcuon Includes our well known 
BREAl"i7E patches and faolit1es to dis
able and verify detect which will 
increase average disk speed by 30%. 
Free with any Model II Software Pack
age. Purchased separately . 5 Io 

3M SCOTCH DISKETTES 
Double density certified 8" Floppies 
for the Model 11. Better quality 1s not 
available at any price. Ten diskettes to 
a box 

Ouanuty Price 
(boxesl Per/BOX 

I 534 
5 533 

10 532 

Authortnd Dlstrtbutor 3M
lnfonnlltion Proc:ealng Produc:ta 
TERMS OF SALE 
Shipments normally made w1tn1n one day or 
1PCP1pt of your order custo111e1 no1 mally pays 
sh1pp1nq cost except prP·pa1d orders 1ncfud1ng
software 1n which case sh1pp1ng cost 1s absorbed 
by Snapp Inc c o o orders w1lfhdVe standard 
C o o fee added to sh1pp1ng cl1drge Net Io days
will be granted to governmental agencies educa· 
uonal 1nst1tut1ons and well rated business firms 
Please include purchase 01 dPr number Ohio res1· 
dents add 5 '//~, sales tax 01 Pxernpllon cert1f1cate 
OUR GUARANTEE: 
If your diskette arrives damaged. we Wiii replace 1t 
without charge. If you ever accidentally damacfe 
it we Wiii replace 1t for a s IO handling charge. ~or 
a period of one year. we Wiii provide you with 
any enhancements or updates for a 510 handling 
charge For a period of one year . 1f errors are dis· 
covered in the programs. they Wiii be corrected 
without charge. In the event we cannot correct an 
error . you may return the program material for a 
refund 
TRS·BO and TRSDOS arE trademarks or the 
Radio Shack dMsmn or Tandy Corporation. 
NEWDOSand NEWDOS/80 are trademarks of 
Apparat. Inc 
RACET GSF 1s a trademark of Racet Computes. 



CONSTRUCTION 

Well, glitch my DOS. .. a transient suppressor of permanent value! 

Lightning Strikes Twice 


Paul C. Fo /er, Jr. called glitches) can have a wide three hours to get confused or system's logic. Transients have 
2103 Charlton Lane range of effects on your comput· totally and unrecoverably wiped many sources besides lightning; 
Radford, VA 24141 er, from no effect at all to com out. A power line transient is a the most common household 

Dennis Mbrray plete destruction of the system. momentary excursion of the sources of glitches is probably 

Compu·Tech Typical glitches cause the pro· power line voltage amplitude an induction motor like those 
1005 Chestnut Dr. gram you've been working on for large enough to inject into your found on the compressors of re-
Christian burg, VA 24073 

Part List 
One AC line cord wlground, Jameco 17236 
One CORCOM 10k1 power line filler (10 amp) 
One transient surge absorber, ZNR·K201 
One metal housing, TEN·TEC TW·24 
Three AC sockets, WABER #3015 
One rubber Grommet or Strain Relief for line Cord Radio Shack 278·1636 or 
64·3025 
Two 6·32 ><318 Fial Head Screws with l ock Washers and Nuts or two pop rivets 
1 Ft. #18 Gauge Stranded Hook·up wire 
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115VACCORCOM 
115VAC FILT ER f°ILfEREO 

Figure 2. Modular Corcom filter in circuit 

0 


Photo 1. Pictured are all parts -necessary to build the line filter. From 
left to right, top to bottom: chassis mount receptab/es (three-wire 
grounding type), line cord, RF/ filter, metal enclosure, fuse holder, 
rubber grommet, ZNR transient surge suppressor. 

One 'r-ainy day, a friend was 
working on his computer 

when llQhtnlng struck across 
the street. For a brief moment 
the corrf">uter was working on It· 
self. Tf,l{I lightn ing only de· 
stroyed~e inexpensive IC, but 
in his excitement to find out 
what hap f ned, my friend short· 
ed out S8Yeral other !Cs. The 
whole p blem might have been 
avoided with a good power line 
translen suppressor. 

Power l ine transients (often 

VOLTS 

Figure 1. A typical transient 



frigerators, freezers, and air con
ditioners. 

Fig. 1 shows a typical transi
ent. We can avoid most and min· 
imize all transient problems with 
a simple and inexpensive power
line filter. We can give our sup
pressor extra muscle by adding 
a transient surge absorber (TSA). 
The surge absorber acts like two 
back-to-back zener diodes and 
clips the transient as it attempts 
to rise above a predetermined 
level. If the filter doesn't get it , 
the transient surge absorber will. 

Building the Circuit 

The circuit is extremely sim· 
pie because it employs a modu
lar Corcom filter (Fig. 2). The 
most difficult part of this project 
is cutting square holes for the 
115 voli receptacles (Fig. 3). I cut 
mine with a Mototool emery 

wheel. I then dressed the edges 
with a small flat file. Next, drill 
the 9116" and 7116" holes as 
shown for the fuse holder and 
powerline cord. Finally, drill two 
5132" holes for the power filter. 

Mount all parts as shown in 
the photos, remembering to 
mount the line side of the Cor
com filter toward the powercord 
insert hole. 

After all parts are securely 
tightened, start your wiring as 
shown in Fig. 4. A note on sol· 
dering here may help the novice. 
First, clean and "tin" your sol
dering iron (do not use a solder
ing gun). Simply run the iron's 
tip over a moist sponge until the 
crusty stuff is gone and then ap
ply a small amount of solder to 
the tip to make it shiny. On badly 
corroded irons, it may be neces
sary to first dress the tip with a 

.rt fso1A. 

L

-(JIMENSION S ARE 
IN INCHES -

Figure 4. Wiring 

Photo 3. Using a ballpoint pen or soft lead pencil, mark /JJcations 
and outline all holes to be cut.Figure 3. 115 volt receptacles 

Photo 4. 15116" square holes are required for the receptacles. These 

Photo 2. Apply masking tape to the front and back of the enclosure are most easily cut using a nibbler tool or dremel mototool with a 
to protect its finish while marking and cutting all necessary hol~s. cutting wheel. 

80 Microcomputihg, July 1981 • 185 



IBJ~~OBIBllliJ~U 

SOFTWARE 


CP/ M users specify disk systems and forma•s Most formats available. 
"' (New items or new o<ices) 

DIS< fw;n .. MANUAL 

WA...JAL ONlY " 


CPIM 
1 

A.llTIFICIAl l>rrEWGENCE 
Meo.c111 P~3J 5&49/ U O 
Dental ~31 S6"9' \.• :J 

ASTSl DESIGN 
Pro' 1 Im@ $111 $ !>'9/ $40 

,,. Genep•I Subroutine 1289/'30 
; ADDIK;'1t0n Ulm ies 54391'30 

COMl'lETE BUS. SYSTEMS 
Crea10f' 1269/ 1 25 
F:epott@r S16P/120 
BOlh 1399/US 

~flCOHTflOI. 
F_,.(8-t•ff) 1159/&.?0 
UttraSort 11 s •sQ'1.?5 

0 

COMl'\ITEfl PAT11WA"$ 
Pe~I Jew-I 1) I 99/$25 
PNrl ~I 2) l.?.991140 
Peart level 3) t 54P1l tS 

OIGrTAI. RESEARCH 
Cf'/M 22 
NorthStat S149/ $25 
TRS-80 Mod@1 II (PTI S 15911 35 
M ieroooot: 11 6911 25 
c-.omemco s 1 89/a. ?~ 

PL 'l·Bt' 1459/S:i~
e•« 1 17'itl ' L25 
Ma: S 8~.'11 5 
~•Cl I 6!J ' l15 
Z..Sict I ~'1 1 5 
i'ti1t I :":) 115 
0.Spool I S0/$ 10 

11•9,115 
11 7, 11 35 
1 369/145 
t 53Pll45 

$ 729/$40 
1 729/ $4{• 
1729,'l-40 
S7;>g' U O 
$ 7~'1>•0 
, .,.~·uo 

UCl3/ 140 
"493/140 
5483/140
$493 140 
S729JS40 
1729 140 
1 729, U O 

-0O<.TA llASf SYSTEMS 
-1::)96 $.289 S:?S 

~~ORS orRTL =~rs, :;~ 
MOBS Pt>.G 112~/160 

lllCllOl'RO 
" * orOStar t:~"' ' '•8:. 

Cu1t :>m1Z81100 Notes $ 8it '• 1\f' 
,; Ma+l·Merge \.10../S.l5 
,,, V111D~dStar/Ma11-Merge '41P/S6 5 
~tar 1 2.ce S60 
WoroMas•er s1 1r1uo 
!,i.ipe-$0t1 I 1 HM' /140 

~OFT 
"8•~ 1 28fVJ30 

Bhic Compi;e, SS2'1 '130 
~-,..ea 134'-'13:> 
Cebof-80 $ ~7,/1.30 
IWl ·Sott 112• / '30 
Mllcro-60 11'"' I lO 
E:-• ·80 I 8'/SlO 
Mua.mp/ MuMarti 122•1125 ""'""""p-80 . I 1741120 

~ICSC>nWME 
Teit"Wrtter I ' · l 111.2:> 
Dal4t6ook II S:?89/L?5 
Mi....O'l8 1269/$2!> 

OS-NE 
G .,,._I Ledge< I 5Q 'U0 
4cct ., ec/A.cct Pav I !)8/ 1?0 
~'wl.CO.f I 591'20 

$129/160 
~ 3 C &'-SIC-2 1 199, 175 

"8CHTllEE. 
GoeM- 11 Ledge( 1 3991UO 
"Cd.~9¢etV·~ 1399/ UO 
~ Payabfe \.399.-UO 
--~ot• S:399,'140 
uwei,t:>ry 1399 140 

"	 SurYeror S39fi'J•O 
PfoperyMgt UW'a..• 0 
~ Coent Wnte·up 1199"-• 0 
Mamng Address 1349/5-•: 

l()f"TWl.'IE WOllKS 
fi\ClaDt (COOStoCPIMI S 69/ Sna 
q.rt0< S 8611 na 

IOtlOGl'IO<ll' 
MMC:nWlaKer • 97/SlO 
Wortdt~eet 1 177/120 

Slf!UCTURED S\'STEMS 
GL or AR or AP or Pay IS9P/S40 
lnven1ory ContrOI 1599/ U O 

,,,,. Maote Wortr.sheet S.219/140 
Al'\l lysl 1 199, $ 25 

.,.. l_etfPrlghf S \ 7g/$25 
OSon I 8El/$20 

SUPERSorr 
""018go:.uc I I •PIS20 

u.ag":Jli."c u I ~/S20 
.,,,, o ...~ 0oc1or I 8411120 

For&. 8080 Of Z8Cll I 14911?5 
; Foman 1218/'-30 
,,,,. Fortr•n w / RltfOf l 289 ' l :!5 

~10'!\°""' TCS 
GL or AR or AP or Pay I 7f 1 25 
All 4 126~ 199i 

UNICOflN 
.,,,...,,~e 

' 	 pg ''5 .,,,. Scntm.f' r 9G ' t. ?t. 
,;S3•r, .. 89'1~[ 
""'""""Myst \.299/ $75 

- rTESMrTHS 
c ·como1ler S60C'/130 

Pesc111 {1nc..I C ) '850/$45 

"DATA BAS~ ' 

FM S-80 

dBASE I! 

Con.,. 

.,,~11 

</"""""'8'> 

"1'ASCAI." 

PMc.'1MT+ •<1' '\.3::> 

Pue111z \.S4W"t30 

Pasca•,ucso s.?90:no 
Pasca '1 M • 1"81120 

"WOAD ...OCESSING" 
W:YOSearen S17C/125 
SoPllGu•~d 12~1125 

,; VTS '80 125911!!5 
irl4Mg te Wand 1 288/ S#S 
Sooll Binder S!i4QtUt 

"OTH ER GOODIES "" 
.,,,. 1he Last One $$49/195 
.,,,. Su~rC•IC 1269/ UO 

.,,,. ~as~t. :!!:~~ 
1 rf'I\ C I 8911$0 
Tmv C ::om::»'ef 1 2291150 
C6Af>K. 2 I 98 120 
N"'J'Vaoa Cooot St29 125 
W<:r~t.!11 12' '11?0 

_, Vec:M 11051115 
ESO· I l ' 3-8'1SO 
M1nJMCKtel U'-8/$SO
StatP•,. 1-"D'S•O 
trr.llcc,. E'.. 12?9/S?O 

.,,,. R»1c! 1 2: 4/ ..35 
Str •ni;.. 8 ::> I Sotf\.?O 
Str1ng180 Isource) 1 270/Sna 

l"IFO UNlJlll"T"ED 
.,,,. [ l!iy'Wrrtftf 
.,,,. Oa~•Ot>• 

°'""' MICR060f"T 
<"' S::Yt::ard Z-80CP/ MI 1259 

F311-.1 1 179 
., Co:>Oil 1499 

MIC!IO"IO 
.,, 'Wor"dst• r 1?89 
_,,. Ma 1lMt:orge I 99 
.,,,. Wordslaf/MaitMerge f34CI 
.,,-SuperSort l 1 1~9 

PERSONAL SOFTWA" E 
\ot51Cfl:: I 99 

"'\' •1cak: II l t59 
CCA Data MQr I 84 
0es1o1;100/ Plen ti 1 1!:>9 
\os1term 1129 
\'151(K!x $159 
V1$1ploc 1149 
V!!.1trend.'\'11tp1ot S'Xl 
Zork I 34 

PEACHTREE" 
Ge n@l'al LeoQet 122• 1140 
Acct Rece•Y•~ '22'1 U O 
Acct Payable *'2" 140 
Pe.yro11 f224t H O 
1-wentory " '24/ U O 
-crHEfl GOOOIES ' 

.,,,. clBASE II 1 28~, f SO 

.,,,. \IU S:3 1use 111>/Vr51C11lcl I 49 
S.Joer·Text II 1 127 
Data Factory 1 129 

.,,,. 06 Master I UM 

.,, OEM (comolete 
t399L=;~"61~s r 549 

Ctl•r~$ Mann lell 1~'4 
STC less 15,-. 

ORDERS QNlV-CALL TOLL FREE VISA• IAASTERCHARGE 
1~ ext 123 • c.IH. 1-300-522·1500 ex'. 123 

Ov""MN-•OC: tlO plus 1dch1t0NI oostape • I.ad $2 50 :>asta;e a-..::i 1\1..d mg P@f" eec-t •tem • Ca' rtornia 
'ftt<Mri:IC •Od n, Y'- t11x • Allow 2 wMQ O" ::necQ. C 0 0 °" •Pr<:es s ut>iect to cnango w11nou1 '\<rice 
All rtem\ subtect 1: avai1lat>i'1lv • 111 - ,..,os T aoe,,..r1t 

THE DISCOUNT SOFTWARE GROUP 
652() Setmo Ave Su•IO 309 • Loo Angel...C..90028 • (213) 666·7677 

lf'I ...l!l E:X 499--(Y.;3!' BV"il A tH• O•&eSo!t • USA 1 ELEX 1&4-634 BVHL A tin OtS<.So!t • 
-wx i10 321 3597 8VHL Atln C.1scSott 
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Photo 5. Remove remaining masking tape and wash reservoir with 
alcohol. Your completed enclosure should look like this. 

Photo 6. Install rubber grommet, line cord, fuse holder, and re
ceptacles with grounding plug, facing downward to allow adequate 
clearance for most popular 110V plug styles. 

Photo 7. Position the RF/ filter to provide adequate clearance bet· 
ween components. Mark location, drill holes, and mount tilter. Due 
to their low profile, use of pop rivets is recommended to minimize 
the possibility of scratching the surface the filter is sitting on. 

http:018go:.uc


INCOME TAX SYSTEM 

FOR TRS-80* MODEL I, II or II~ 


In the tax season just completed, our system, running on the magnifi· 
cent line of TRS·BO computers, prepared thousands of lightning-fast, 
error-free tax returns a day in accounting offices nationwide. 

Why not in yours? The investment is minimal. Our system requires no 
special operator training. Runs on your TRSDOS, nothing else to buy. 

Features no other tax system, for any computer, has

1. Full interactive user contro l. in tax-form language only , line-by-line. 

2. Screen display of full 1040 and all schedules, prior to printout. 

3. All formats IRS and State approved. 

4. Schedule amounts automatically entered on Form 1040. 

5. Your Preparer's Information automatically printed at bottom of Page 2. Form 1040. 

6. Built-in Validation Check tests entire system . hardware and software. 

7. Special printer adjustment routi nes: Margin Offset . Text Posi t ion. etc. 

8. Fill s in pre-printed form s (we supp ly) 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 yearl y updates in accordance with tax- law changes. 

12. Modular construction- Lets you order the type and size system you need. 

Prices start at $237.95 (1040 & Schedule A) 

25-page Descriptive Manual · $7.50 
(Refundable on order) 

MINIMUM SYSTEM REQUIRED: 

Model I, 48K, 1 Disk Drive 


CONTRACT SERVICES ASSOCIATES 

706 SOUTH EUCLID • ANAHEIM, CA 92802 


TELEPHONE: (714) 635-4055 


'TRS-80 i s a trademark of Tandy Corp. 
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file. Once your iron is ready, the cold solder joints or mlsconnec· 

·~-rlU/t'~ 

FR I CTI ON FEED FO R YOUR EPSON 

M X-10· M X-80*
or 
'l«-70 and MX-80 are TrZlde Marks of fPSOO, Inc. 

............................................... 

+ 	 Converts your printer for friction 

feed of SINGLE SHEETS or ROLL 
PAPER . 

+ 	 Snap-on installation, (no tools 
needed , uses existing mounts). 

+ 	Tractor feed remains undi sturbed . 

+ 	 Proven r el iability . /~~ 
:__,~~(/

+ 	 Available NOW! -- · 

+ 	 On ly $29. 95 (add 

******'**************************************** 

MICRO-GR I P, Lid...... 
I -- 115 Ham ps tead Ct. 

Hampt on, Va 23669VI SA &Master Card Accepted 

DISK DRIVE WOES? 
PRINTER INTERACTION? 
MEMORY LOSS? 
ERRATIC OPERATION? 

Don't 
BJame The 
Software! 
Pow~.Line Spikes, Surges & 
Hash,could be the culprit! Pat. •4.259.705 
Floppies. printers, memory & processor often interact' Our 
patented ISOLATORS eliminate equipment Interaction AND curb 
damaging Power Line Spikes, Surges and Hash. 

•ISOLATOR (IS0·1) 3 fitter Isolated 3-prong sockets; lnt~al 

~k~ .SuPPfeS8~. ~~75 .W.Ma·"·l'".~.load.' .1. K. ..loadse:.~~ 
• ISOLATOR (150-2) 2 fllter liolated 3-prong socket banks; (& 

soctieta total); Integral SplkllSurge SUpprnalon; 1875 W Max 
l()l!d, 1 KW either bank . ...... . ....... .. .... . . .... .. . H2.95 

• SUPER ISOLATOR (150-3), almllar to IS0.1 Hcept double 

• :~~"fo"R~':1.-·, ·t;,· iS0:1 e~i:e9t ·u~li haa·S..... $ 
9

4.9
5 

lnclYldually lllter9d soctieta ....... ... .. ... .. . ....... $108.95 
• SUPER ISOLATOR (IS0.11) aimll1r to IS0.2 Hc:epl double 

• ~1~~~~~~~ mciciet·1•csi""" """ "·." "·. ·. ·AC!d :9:::• CKT BRKR/SWITCH/PILOT (·CBS) .... . . . . '. ........ Add $18.00 
AT YOUR Maater.Card, VI.., .Amer1can Ellprna

DEALERS Ordfr Toll frM 1-8()0.225-4878 


(ellcepl AK, HI, PR l Caneda) 


secret to soldering is to heat the 
work piece and then let the work 
piece melt the solder. 

Cut and strip all the #18 gauge 
hook-up wires to length and ap· 
ply a bit of solder to each bare 
end. This is called t inning the 
wire, making it much easier to 

solder the connection. Be sure 
to put a knot in the power code, 
or apply some other form of 
strain relief , or you will eventual· 
ly jerk some of your connections 

After making all connections, 
Inspect your work, looking for 

tlons. When you are sure every· 
thing is correct, put the cover on 
the box and you're ready to plug 
the system into the wall. 

A powerllne filter will not 
guarantee protection from all 
transients. A direct hit of a light· 
ning bolt, for example, will prob· 
ably fry your refrigerator, wash· 
er, and dryer as well as your 
computer and the filter itself. 
However, given any distance, 
the filter will reduce problems by 
a substantial margin. It's a case 
of an ounce of prevention being 
worth a pound of cure.• 

Photo 8. Cut receptacle wires to length and solder in place. Ensure 
proper polarity between the line cord and the receptacles. This can 
be most easily accomplished by plugging the line cord's plug into 
one of the receptacles and checking for continuity between one side 
of the RF/ filter and one side of the line cord. Each side of the line 
cord should be soldered to the side of the RF/ filter that shows con· 
tinuity for that wire. 

Photo 9. Fasten brackets to chassis. These will be used to hold the 
top cover in place. (Photos continue on next page.) 
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Photo 10. Your finished chassis should look like this. 

Photo 11. Fasten top cover to chassis and Install rubber feet. 

Photo 12. Install fuse In fuseholder and you're ready! 

.-S.. Lisi of Advertisers on page 306 

This is the original Photo point light pen pre

ferred and supported by some of the leading 

software sources like. "Quality Sottware"- "In

stant Software"- " Leve: IV "products and so on,. 


Just imegine ... 

In playing backgammon, (included) when you 

want to move a man. you just point at where you 

want to move from, then pomt at where you 

want to move to, and your man moves!!! No 

more fumbling with keyboards-YEA! ! 

Your Photo Point package comes complete; 
• 	 1 Photo point light pen (of course) 
• 	 Info sheets on how to connect the pen and 


how to write your own programs 

ALL IN BASIC 


• 	 Two apertures 
• 	 AND two sensitivity settings 
• 	 A cassette tape with 4 informative programs 


and games 

• 	 Ready to connect to your TRS-80 System. 


(DOS too!) 

• 	 Does not void any Radio Shack warranties 

Requirements: 
• 	 Level II basic 
• And a little imagination!! 

For fast real time programming it is your lowest 

cost peripheral at S19.95 


Announcing 
NEW PEN BASIC by Steve Bjork 


Steve is one of the Best Assembly Lang. oro

grammers around, and he has come up with PEN 

BASIC. This low memory routine will add 10 more cc·m· 

mands to Level II such as PENGET which searches the 

entire screen for the pen and returns a number betw.p•· 

0-1024 in about 1 sec. Plus 9 other commands. Perfect~e; 

you lightware authors and NEW light pen owr-ff'! 

too! .... . . . ..only 514.95 l: 


---------- -(COUPON) -------...,_--· 
Micro Matrix .... ea 
P.O. Box 938 • Pacifica, CA 94044 I 

( 

Send for yours NOW: (415) 355-4635 

PhotopomtName - - - - - ----- ---
lJ $19.95 

Address - - - ---
Pen B~~c 

City ·~---- St.____ U H" 95 

Zip _ _ _ _ _ 

Money
Card#--- - --- - -  CK. Order Visa MCEx. 

I ) Ll lJ fJDate 
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•••EVERYTHING For Your TBS·80* Model I or ModelIll••• 
• TRS-80'" is a trademark of Tandy Corp • All orders processed w1th1n 24 Hours 

• 30-Day money back guarantee 
• Add $3 00 tor shipping on UPS Areas 
• Add $4 00 tor C 0 D or NO N-UPS Areas 
• Add $5 00 to Canada or Mexico 

• Add exact postage to all o ther countriesREMsoFT. Inc. 

Let Your TRS-BOTM 
Teach You 

ASSEMBLY LANGUAGE 
REMASSEM-1 

Tired o f buying book alter book on assembly tanquage proyramm1ng and 
stilt not knowing your POP from your PUSH? 

REMlOFT proudly announces a more ell1c 1ent way, usonq your ow n 
TRS- 80 to learn the fundamentals o f assembly language proqrammong 
at YOU~ pace and at YOUR convenience 

Our u n ique package. "INTRODUCTION TO TR S-80'" ASSEMBLY 
PROGRAMMING", will provide you w ith the following 

* Ten 45-m inute lessons on audio cassettes 
* A driver program to make your TRS-80'" video monitor serve as a 

b iackboard for the instructor 
• A display program tor each lesson to provide Illustration and rein 

forcement for what you are hearing 
• A tex tbook on TRS-80'" Assembly Language Programmi ng 
• Sep-by-step d1ssec11on o f complete and useful routines to test 

memory and to gain dtrect control over the keyboard. video mon1
10 . and prin ter 

• H to access and use powerful rout1nPs on your Level II ROM 

This course was developed and recorded by Joseph E W1 ll1sand is based 
on the su ccessfu l series o f courses he has taught at Meta Technologies 
Corporat ion. the Radio Shac k Computer Center . and other loca11ons on 
Northern Ohio The minimum system required i s a Level II . t6K RAM 

LEARN TRS-80™ 
ASSEMBLY LANGUAGE 

DISK 1/0 
REMDISK-1 

Your disk system and you ca n really step out w ith REM,o• 1, Educational 
Module REMD ISK- 1, a short course" revealing the details of DISK I 0 
PROGRAMMING using assembly language 

Using the same format as our extremely popular ontroduct1on to assem 
bly language programming. th is "ASSEMBLY LANG UAGE DISK 110 
PROGRAMMIN G" course includes 

• Two 45-monute lessons on audio cassette 
• A dnver program to make your TRS-80'" video monitor serve as a 

blackboard for the instruc tor 
• A display program tor each lesson to provide lilust ral1on and rein 

forcement tor w hat you are heanng 
• A booklet of comprehensive fully -commented program 11st1ngs 

1llustrat1ng sequential ti le 110 random-access tole I 0 and track 
and sec tor 1,0 

• A diskette woth machine-readable source codes to r d:I programs 
discussed 1n both R<1d10 shack EDTASM <1nd Macro formats 

* Rou tines to convert from one assembler format to the other 

This course was developed and recorded by Joseph E W1l l1s tor the 
student woth expenence 1n assembly language programming 11 is an 
intermedoate-10 advanced-level course M1n1mum hardware required os a 
Model t LevP-1 11 t6K RAM one disk drive system 

...-9 

SO N . PASCACK ROAD 
SPRING VALLEY, NEW YORK 10977 

PLEASE SEND ME: 
cTREMASSEM-t (TRS-80 MODEL I CASSE TTE) 


0.,REMASSEM - t (T RS-80 MODEL I DISKETTE) 


Oi:lEMASSEM-1 (TRS-80 MODEL Ill CASSETTE) 


0 REMASSEM- 1 (TRS-80 MODEL Ill DISKETTE) 


0 REMDISK- t (TRS-80 MODEL I DISKETTE) . 


QREMDISK- t (TRS-80 MODEL Ill DISKETTE) . 


CRED IT CARD NUMBER . . 

SIGNA TURE 

ADDRESS CITY .. .......... 


24 HOUR ~ ORDER 
LINE 

(914) 425-1535 
. .. $69 95 NEW TOLL-FREE 
.. $74 95 ORDER LINE 

. . . $74 95 
(OU TS IDE OF N Y STATE ) 

$79 95 

.. S29 95 (800) 431-2818 
. .... $34 95 

.. . .. EXP DATE ... 

. NAME 

.STATE .. .. . . ZIP 
•••ALL PRI CES AND SPEC IFICATIONS SUBJECT TO CHANGE••• 
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•••EVERYTHING FOR YOUR TRS·80'e•• 
• TRS-IO'" Is ;a tr;ademark of the Radio Shack Division of Tandy Corporation 

_A - 1~..LJI . * All orders processed within 24-Hours 
A ____,.~fiM ~~ * 3~Day money boclr guarantee on all TRSDOS Software 
~_:!. •Add $3.00 /o r shipping in VPS Areas 

*Add $4.00 /or C. O.D. or NON-VPS Area s 
• *Add $5.00 outside U.S.A., Canada & Mexico* We will match any bona/ ide advertised price M 0 D 11 PR0GRAMS in any of the Major Computer Mogozinn 

1	 MICROSOFT EOITOll ASSEM•LEll PLUS inc luding (1• CPIM (ltfeb01t AssocietesJ .... .1n 1ttern1tiwetA 	 g!!~~~.r=~~:!~!s~~~.~e~~t~~·:.=~~!~:':~d uplo.dfng services and p atches for Oiak.110 assemble operating system for the MOD·tf thet 111ows MOD· ll A 
pun ter tormamng features S32S (ST " NOARO direclly into memory nve all or port•ons of source owners to use any of the hund,edl of progr1ms 
TRSOOS VERSION) 5350 (OIABLO. NEC OR OUME lo disk dynamic debug lac111tv (ZBUG) entended • available under CP/M .$170. L 	 t LTRSOOS VERSION). 	 edi lor commands __$125 (2) CPIM 	 HANO•OOK... (Syt>ox) .. a step-by-1tep 

(12) HAllOtSOFT OISk IYSTEM (Racot Compu1es) L 	 ~6g~~~~=l ~=~::~. AfN;~~~~~~Eg~z::~~: The software essential to mterf1ce any of the popular ~;1,: t~0c:~~~~=~~u~:!~:~:r :~~.~h:~:,:~·.~ L 
INVOICING ANO PAYRDLL (Small 8 usmess Systems large hard disk drives . completefy compahble w ith • prac11cal hmts reference t•bles...$13 95. 
Group). en e1etens1ve business system tor tne ser+oos 0

(3) GENERAL LEDGER, ACCOUNTS llECEIVABlE. ps 	 user can be used one module et 1 t ime or as a co- ~e~a:;;!~'~?s:~/!;!'1~n~~~,~~i: .:.':~;;~;:.~~"~ t ACCOUNTS PAYABLE. INVENTOAY CONTllOL,0<din1 led system $225 per module 51299 tor lhe able to handle O"lous1nds of Mes .$400. AND PAY ..OLL (Peachtree Software) .. requires CP!M complete system 
( 13) CAMEO HARO OISK OlllYE CONTllOl.LER.. 1nd M ICROSOFT BASIC professional business 
coming soon (November 1 ?) • systems turn key o peration .. can be used as sing~~6g~~~ ~!~~=~E.A~;~E~~1s..~E~~~~'tl mOdules or as a coordmated system..$500 per 

0 	 R 
F 	 1 0(14) HAllD DISK OlllYES .. coming soon (Nov P) 


ented b usmess system can be used one module 11 a 

ANO PAYROLL ~Compvmax) a complete user on 	 module... $2500 tor the complete system. 

(4) WORD·STAA. The ull1mate word processor ... • time or as 1 coord1naled system S1• 0 pe, module T 	 ~1.:l>~:,.~co~:':E~~~tc!;.':c~n~~~:~stos . • T G 
me nu driven word proceas1ng system that can be used$995 tor ttle complete system collection of programs written by MOO-II owners . • with an y printer All standard wo,d p rocessingw 	 t Rprograms include data base management..a word(4) MOO-II UTILITY PACllAGI (Racot Computes) commands are included .pfu s many unique com· 

adds tmportant u11l1h es to TRSDOS copy hies mands only foun d on WORO STA R ... requ1res CP/Mprocessor mail sys1em mortgage calcu l.11ttons... 


A selectively laster and more 1ccura1e hie copying ...$495. A
checkbook register 1nd many others $8 (add S3 

repair bid directories displays soned dmtctory of 
 Postage outside ol the United States. Canada and 

R 	 Me..ico).. FREE 1r vou send us a d iskette containing (5) MAIL LIST MEllGE ... An add on package that•t 	 M111 Mes on 1 to" • d •sk drives SUPERZAP change a p rogram ttuu can be added to the SHARE-A- PRO allo~ lhe use1 to H n d fo•m lette,s (created ondisk 10 and more $150 
GRAM DISllETTE 

(5) ADYENTUllE •I-"' (Scott Adams · Adventure 	 ~~'~g;;;:c,A~~~~~~~:,~~~~~:~·~9.'~~iC~~~El $ 
(1') WABASH CEllTlflED OISKEnES .. $39 95 (per-E .. International) a sertes of games formally only 
bo• or 101 	 • ~:.,1;~~~G~~~j ,,::~~;~~~::.~s~~RDSTAR and ....1----··8Ya1lab le on the large computers your goal is to work 

your way through a maze of obstacles in order to (17) FLIP SOllT OISKEnE STORAGE TRAY Stores t (I) SELECTOll Ill (M1cro·APl complete dot~ LISTEDLISTED 	 recover a secret treasure or comple1e a m1ss1on the SO d 1skellH comes complete with 1ndex-d 1vuJers. 1111 

package includes all 9 Adventures wrttten by SCOlt p 111es and ad1ustable spacing $44 95 
 ~=~=~:~e=~:Y~1t~md~;~;~e~~e~~~el~~=;~.~~~~es HEREHERE Adams $99 95 ' 

1 ~~~1~:::E~E~~gN~~ ~~A~(~•tt'S~~f~~~~cs ·1 =~~~~~~: 1r:~?v~1:~e t~~ds~~~~~~~s ~:;~:."!.,;~~':. 4 •.. 
~'!~,~: 1:asc:r~;o~f~~~!~ .~:tn~~~~~~es~:~~~~~= MATH GAMBLING G AM ES includes 125 page CBASIC-2 .5295. 	 R -w manual and 2 d1sli.et1es $99 95ullh11es that can be called from a BASIC program (no (7 ) SELECTO.. IV (Micro-ApJ .. t he uflimate data 

0 machine tanguage knowledge required) sorts 1000 (II) BUSINESS PAC 100 tOO ossent<al b usiness management sys tem .all features use the SELECTOR Eitems in under 5 seconds.. anows PEEK and POKE 0 Ut plus data file f ormal con¥ers1ons full page reportst•tements 	 move dat• blocks comp ress and un· ~~t:~JE~~~NT~~;TEMC~~6~~L ptAyt -tc uttA. torma11e.. como uta11ons global search and replace Qcompress dat•. works unde, TRSOOS. 550 TIONS CHECKBOOK MAINTENANCE AC· hard C11sk compahble .aata/text merging... $550. 
t 7) DSM (Racel Computes)..0 1sk Son Merge sorts COUNTS RECEIVABLE ACCOUNTS PAYABLE

K and merges large mul11ple d•skette flies on 1 1 to • ~1JL~~~~~~~~;~~01~~;~:1":i1o".!;kt~e~,'7~ u 
R 

includes 125 page manual and two diskettes . $149 9S • 

drive system . NOT AN I N MEMORY SOR T can 
 define a C\Jstom1zed char1 of account s. S350.(:IO) EOITOll ASSEM•LER (G•lact<c Soltw•re Ltd ) actually • tphabet1ze (o r any other type of sor1) 4 disk the t1rs1 user orient&d Ed•lor Assembler tor thes 	 t Idrives wonh of data sorts one complete disk of 	 Cl) CBASIC-2 a non·1nteracltve BASIC used t or: 
1nlorm1t1on 1n 10 m inutes 1nform•hon is provided to ~~~;'M'b;ne't~~sl~~~Y~::s'~n~~l~~~,:!1 ~~=t~e,~l~rl~~ man y p rogram s lhal run under CP/M ..allows user tQ 
uM DSM w11h 1he RS MAI LING PROGRAM works make more efflc1en1 use of dtsk Mes... ehminates the Rease of coding and debugging and comple1e docu· • use of most line number ref91ences ...require on suc:hunder TASDOS 5150 w menU1t1on (over 120 pages) work s. under TASDOS programs as the SELECTOll. $120. E(I) RSM (Smatl Systems Software) a machine $229 00 	 (10) MICROSOFTIASIC .. 1nenhanced ve1'1on of the 

lol1(:ROSO" • ASIC found on TllSOOS .addsI (21 > BASIC COMPILEll (M1croso1t) ch anges your~~g~~38m~~~~:~~~·~~s;~~~~~to~s'"ct:,.1~~ !fi 	 1commands such as ch•m1n9 (allows the user to LOAD 
the commands tound on the Model· I version p lus ~~~;;:~~~9::~~~n~~ ~.~~~,~8~ni~:~e increases • and RUN a new program 	 cwithout lo t 1og the wariabtesT some add1t1onal commands for the MOO-II works 

1 1
currently 1n memory) long variable length Jite 

unde r TRSDOS $39 95 (22) MAil/FiLE SYSTEM from Ga1ac1<c Sollwa re ltd records, WHILE/WEND and otn.,a...can be used with p
stores 2.!>00 names pet d isk No soning t ime is tho BASIC COMPILER to speed up p rograms (J.10H 	 t I

(I) •LINK BASIC LINK FACILITY 1Racet Compv1es) 1requi red since the hie is automatically sorted by first • times f1Ster uecution)...$325. Lmk from one BASIC program 10 another saving all and last name plus Zip Code o n 1npu1 Retrieve by any

T v1r11bles chain P'Og,ams without losing variables (11) llolASTER TAX (CPA1ds). p<0tessoonal taxcombinahon or 19 user codes Suppons en 11 d1g1t 
alphanumeric• Zip Suppons a message hne Comes$50 	 ~~8/1G~~j~~~St~·;c .-~5·~~~etso~~~11:~66~2~;:: S·,~: M*complete w ith user-onenled documentation ( I 00·go) BASIC CROSS llEFEllENCE UTILITY (Racet 3468. 3903. 2..1. •625. 4726. 4797. 4972. 5695 anopage manual) Allows lor company name and 1nd1v1d· •R I< 

s 6521 Prmt1ng can be on readily available pr•pnnted 
contu'luous forms. on overlat:". or on computer 

tP;;;~.u~~!it~~~e~11~;~r~~~~a~'!,~:~·;~~e~S:Pd.,~~r~ ual ot 8 company and complete phone number (and 
u te ns1on) works under TRSDOS 5199 00 hi ts 1t1 GOTO's and GOSUB's (with the hne num· 

bars in which they •Pi>ear) searches for any spec ific (23) INCOME TAX PAC Professional income ta• ?i~~er:~~:,~~~vS:~~:'tiv~i~~r~:Ge~;~:,1~~~~~~-i$~
variables or str ings (with th• fine n umbe r 1n whichD package most torms and schedules output 10 video 


or tine pnnter automat ic memory storage o t al! •
lhey 1ppear) SSO 1 

mlormat ton data ca n be loaded trom diskette, 1 g:~.~E~~,~:~o~:i~:~ 2'1~c?:i~·~!la·i·1C:s~~~t~ry ~~ 
1ransac 11ons. generates f1n1nci1I statements , changed a nd edited bu ilt in error checking S 199 95 0 	 ~1Ji~~~!~~~0M:::~:,~~~~~~~~a~e~,f1o~0~1~~ 8 J 
depreciation. loan amort itattons. 1ournals. t rial 

d1skeUe) 0 1s11sembter ind MOD·~I interface to lhe balances. statements o f changes 1n financ1at Position,S* 	 and comp1tat1on le1ters includes payrotl system with~:~h~n~Ms':~~~.~-~~~~~c~~~~~Jn.~~::su~~~~~~'. • automating pos11n9 to general ledgers"' ptin ts 
payroll register . W2 's and payroll checks . . S..50 

......................................................e .an• c•o•. •D•og..S•ta••• A• d•v•e•nt•u•r•..5•7•••9•5 ............t 

( 13) ELECTlllC l'ENC IL IM•chae1Shrove• Sottwarel 

Complete word processor with ex1ens1ve ed1tin9 
a nd printer 1ofmat11ng features. S275 (St1oda,d

NEW TOLL-FREE - printer version) (01A8LO, o r OUME$300 NEC 
¥9fS•On) 

(U) BAS IC COMPILEll (M1cro1ott> .. Changes yourORDER LINE t 
~~~~~:,:r:.9::;.~~"~~ ';.~~ht\':e~'~J~'· .1ncre ....

(OUTSIDE OF N.Y. STATE) 
rSO N. PASCACK ROAD 	 I 

(CPIM IS A REGISTEllED TlllAOEMAllK SPRING VALLEY. NEW YORK 10977 	 I 
OF DIGITAl llESEARCH) I(800) 431-2818 

IHOUR
24 ORDER NEW!!! 

LINE MOD•U NEWSLETTER 
SIZ/year (or IZIAa•)

(914) 425-1535 
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;Lar:lPITTRa~ZLS~. 

•••EVERYTHING FOR YOUR TRS•SO'e•• 

• TllS-M,. ls a trMlemarll of the Radio Shacli Dfvlslon of Tandy COtpOfadon 

10o stJPE• !MASTER PAC 100 

i\oGl\AMS l ZD_!l~!.f!!!!>..N (COMPLETELY REVISED) 


p ·~ FOR YOUR TRS·80™ LEVEL II MICROCOMPUTER 

ALL ON CASSETTE OR DISKETTE 

~--~~--=--a:----~-----~ - ------ -.---------- -- .......ma311.-:m::::a.--~~~---~ 

BUSINESS AND PERSONAL FINANCE STATISTICS AND MATHEMATICS GRAPHICS 
1. CHECKBOOK MAINTENANCE 37. RANDOM SAMPLE SELECTION 73. DRAWS BAR GRAPH 

2 TIME FOR MONEY TO DOUBLE 38. ANGLOMETIC CONVERSION 74. DRAWS HISTOGRAM 

3. FEDERAL FICA & WITHHOLDING TAX 39. MEAN, STANDARD DEVIATION. 75. MOVING BANNER DISPLAY 
3. COMPUTATIONS MAXIMUM ANO MINIMUM GAMBLING AND GAMES4. HOME BUDGET ANALYSIS S 40. SIMPLE LINEAR REGRESSION 

76. RANDOM SPORTS QUIZ 5. ANNUITY COMPUTATION usn~ES 41. MULTIPLE REGRESSION ANALYSIS 77. GOVERNMENT QUIZ 42. GEOMETRIC REGRESSION 78 HORSE RACE~: g~~J'JJC~~gM PURCHASE B 43. EXPONENTIAL REGRESSION 79. MAGIC SQUARE 8. NEBS CHECK PRINTER 44. SIMPLE MOVING AVERAGE 111,S'flCS 80. ARITHMETIC TEACHER 9. DAYS BETWEEN DATES 
81. HIGH LOW GAMBLEJO. MORTGAGE AMORTIZ~TION TABLE :~ ~l~P~JJA1is.fEsT S'fA'fa 
82. UNSCRAMBLE LETTERS I I. INVENTORY CONTROL 47. NORMAL PROBABILITIES 83. HANGMAN12. PORTFOLIO VALUE COMPUTATIONS 48. BINOMIAL PROBABILITY 
84. GAME OF NIM 13. VALUE OF A SHARE OF STOCK 49. POISSON PROBABILITY 
85. RUSSIAN ROULETTE G..~··UNG14. SALES RECORD KEEPING SYSTEM 50. MATRIX ADDITION ANO SUBTRACTION 86. ROULETTE GAME ,...,.15. FUTURE VALUE OF AN INVESTMENT 51. MATRIX TRANSPOSE 87. ONE·ARMED BANDIT 16. EFFECTIVE INTEREST RATE (LOAN) 52. MATRIX INVERSE 88. HIT THE TARGET 17. PRESENT VALUE OF A FUTURE AMOUNT 53. MATRIX MULTIPLICATION 89. WALKING DRUNK 18. RATE OF RETURN-VARIABLE INFLOW 54. SOLUTION OF SIMULTANEOUS EQUATIONS 90. STATE CAPITAL QUIZ 19. RATE OF RETURN-CONSTANT INFLOW 55. QUADRATIC FORMULA 91. TIC.TAC TOE20. REGULAR WITHDRAWAL FROM INVESTMENT 56. LINEAR EQUATION SOLUTIONS 
92. DICE GAME 21. STRAIGHT LINE DEPRECIATION 57. ROOT HALF INTERVAL SEARCH 93. LUNAR LANDAR GAME 22. SUM OF DIGITS DEPRECIATION 58 ROOTS OF POLYNOMIALS 94. BIORHYTHM 23. DECLINING BALANCE DEPRECIATION 59. ROOTS·NEWTON'S METHODS 95. HORSE SELECTOR (CLASS CALCULATOR)24. BREAK EVEN ANALYSIS 60. PRIME FACTORS OF INTEGER 96. RANDOM DICE ROLL25. SALVAGE VALUE OF INVESTMENT 61. LEAST COMMON DENOMINATOR 97. RANDOM ROULETTE ROLL 26 PAYMENT ON A LO AN 62. RADIAN·DEGREE CONVERSION ~ ..Tll 98. RANDOM CARD DEALER 27. FUTl)RE SALES PROJECTIONS 63. NUMERICAL INTEGRATION ..,.,. 99. GUESS THE NUMBER 28. CREDIT CARD FILE UTILITIES JOO. WHITE OUT SCREEN29. ECONOMIC ORDER QUANTITY (EOQ> 64. QUICK SORT ROUTINE INVENTORY MODEL 65. PROGRAM STORAGE INDEX 

30. VALuE OF HOUSE CONTENTS 50t'AL 66. MULTIPLE CHOICE QUIZ BUILDER 
67. FORM LETTER WRITER ~~: W~MlNi~LENDAR pJ',l\ 68. SHELL SORT33. DAY OF WEEK 69. CASSETTE LABEL MAKER 34. CASH FLOW VS. DEPRECIATION a..s-C 70. CODES MESSAGES35 COMPLETE MAIL SYSTEM e11N,.~'°"P 71. MERGE TWO FILES36. INTEREST RATE ON A LEASE a' a 72. SORT WITH REPLACEMENT 

GUARANTEED SATISFACTION 

30-DAY MONEY BACK GUARANTEE ON ALL SOFTWARE 


........•••................ .... ........... .... ....... .. ...•.... .... .... . ... .. .............. .•.•••••.. .............•••• 

.I 

NEW TOLL-FREE 
HOUR

I 50 N. PASCACK ROAD ORDER LINE 
SPRING VALLEY, NEW YORK 10977 24 ORDER 

(OUTSIDE OF N.Y. STATE)LINEPLEASE SEND ME: 
(800) 431-28180 MASTER PAC 100 CASSETTE VERSION .. .... . ..... . $59.95 (914) 425-1535 

0 MASTER PAC 100 DISKETTE VERSION ........... . .. $59.95 * All orders proceued within 24-Hour• 
0 MASTER PAC 100 (TRS-80 MODEL II VERSION) . ..... $99.95 * 30-Day money bad: guarantee on all Software 

CREDIT CARD NUMBER . ........... . .... . ..... . ....... . ......... . . .. .• . .... ...................... EXP. DATE.... . .. • .. ... ......... .... 


SIGNATURE ... ................•..... . .. ..... • .... . .• ... . .... .. ............. ... . .. ........ .. . .. .. . . . ......... . .......... .......... ..... 
..... 
NAME ... . ................... .. ...... ... ..... .. ....... ....... .......... .... .... .. . .... ... . .... .. .. . ..... . • .... ............... . .... .. .. 


ADDRESS ..... .. ..... ......... ...... .......CITY..... .. .. ........... .. . . ... .. ...........STATE . . , ........ . ... ZIP ..............•••.. 
••• AOO $3.00 FOR SHIPl'ING IN UPS AREAS e ADO $4.00 FOR C.O.O. OR NON-UPS AREAS • ADO $5.0I OUTSIDE U.5.A, CANADA & MEXICO ••• 
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•••EVERYTHING FOR YOUR TRS·80'e • 

· -

,,• - ·. 
' TRS-90 la• tredcmerk of the Radio Shack Division o f Tandy Corporatio n 

BOS~~~~~o~!ccly!~:U.
8~~~All order• proc:;ce;;.~,:::.1ee on all

* JO-OaY rnoneY B in Pr 
:/SoftUJO'e us . ess ograms 

(ON CASSETTE ORDISKETTE)••.•.lndudea 110Page Users Manual•••••5 Cassettes (OrDiskettes) 

Inventory Control.....Payroll.....Bookkeeplng System.....Stock Calculations•.... 

Checkbook Malntenance•..•.Accounts Recelvable••••.Accounts Payable••••• 

BUSINESS 100 PROGRAM UST 

l RUl.£78 

2 ANNUi 

3 DATE 

4 DAYYEAA 

5 l..EASEINT 
6 BREAK.EVN 
7 OEPRSL 
8 DEPRSY 
9 DEPROB 


10 OEPRODB 

l l TAXOEP 

12 CHECK2 
13 CHECKBKl 
14 MORTGAGE/A 
15 MULTMON 
16 SALVAGE 
17 RRVARIN 
18 RRCONST 
19 Efl'ECT 

20 FVAL 

21 PVAL 

22 LOANPAY 

23 REGWmi 

24 SIMPOISK 

25 DATEVAL 

26 ANNUDEF 

27 MARKUP 

28 SINKFUNO 

29 BONDVAL 

30 DEPLETE 

31 BLACKSH 

32 STOCVALl 

33 WMNAL 

34 BONDVAl.2 

35 EPSEST 

36 BETMl..PH 

37 SHARPE! 

38 OPTWRITT: 

39 RTVAL 

40 EXPVAL 

4 1 BAYES 

42 VAL.PRINF 

43 VAl.AOINF 

44 UTUlTY 

45~ 
46 TRANS 

47 EOQ 

48 a.IEUEl 

49 cw 

50 COfO'ROF 

51 OPTl..OSS 
52 Fc;¥J()Q 

~ 

,3 f'QE.OWSt1 
!M FQEOQffl 


"QlE.LECB

'6 MO'"NW. 
,7 PROfH) 

,. CN'1 


lnttteot Apportionment by Rule ol the 78"s 
AMuity c~ program 
Time between dales 
Day ol ~ a porticular dale falls on 
lnttteotraleonleue 
BreakNen analy>is 
Scraightline depreciation 
Sum ol the digits deprociation 
Declining belanc:e depreciation 
Double declining balance depreciation 
Cash flow vs. depreciation tables 
Pl'ints NEBS chKks along with daily registe< 
Oleckbook maintenance program 
Mortgag<! amortization table 
Computes time needed for money to double. triple. etc. 
Determines salvage value ol an investment 
Rate ol return on investment with variable irllows 
Rate ol return on investment with constant inflows 
Bfecli"" inttteot rate ol a loan 
Future 1111lue ol an in""51ment (compound 111terest) 
Pteoent 1111lue ol a fulure amount 
Amount ol payment on a loon 
Equal withdrawals from inYestment to leave 0 over 
Si"'4* discount arvMysis 
Equivalent (, noneq""*"t dated values for oblig. 
Ptesent 1111lue ol deferTed amulties 
S Marl<up analy>is for items 
Sinking fund amol1iJatlon program 
Value ol a bond 
Depldlon analysis 
Black Scholes options analysis 
Expected r<tum on stock via discounts dividends 
Value ol a wanant 
Value ol a bond 
Esdmaie d fu1ure earnings per share for company 
Computes alpha and beta •llriables for stock 
Portfolio sek<:liorl model-Le. what stocks to hold 
Option writing computations 
Value ol a right --------------------------------------------·-------Expected 1111tue analy>is 
Bayesian decisions D CASSE'ITE VERSION $99.95
Value ol perfect lnformalion 
Value ol eddltlonal W~ D DIS~ VERSION $99.95 
Derives utility function D 11l8-80• JlllODEL D VERSION '149.95Uneer progrwrvnlng solution by sl~ method 
T~ method lot S- progranvning 
Ec:onorric order quantity ~ rnodd 
Single - queueing (-ng lne) rnodd 
Coot~ analysis 
CondllloNI proft tables 
Oppor1unty ic- tables 
Flied ~ economic order q.Mnllty rnodd 

De.80ID'llOH 

,.. ...._tu..,~ pemaed •• 

59 WACC 
60 COMPSAL 
61 DISCBAL 
62 MERGANAL 
63 FlNAAT 
64 NP\/ 
65 PRINDLAS 
66 PRJNDPA 
67 SEASjNO 
68 T\'\ETil 
69~ 
70 FUPRINF 
71 MAILPAC 
72 LETWRT 
73 SORT3 
74 LASELi 
75 lABEJ.2 

76 BUS8UO 

77 TIMECLCK 

78 ACCTPAY 

79 lrM)ICE 
80 INVENT2 
81 TELDIR 
82 TlMUSl\N 
83 ASSIGN 
84 ACCTREC 
85 TERMSPAY 
86 PAYNET 
87 SEU.PR 
88 AABCOMP 
89 DEPRSF 
90 UPSZONE 
9 l ENI/ELOPE 
92 AUTOEXP 
93 INSF1..E 
94 PAYROU.2 
95 Oil.ANAL 
96 LOANAFFD 
97 RENTI'RCH 
98 SAl...EJ..EAS 
99 RRCONVBD 

l00 PORT\/Al.9 

Weighled 9"'"'1lge cost ol capital 
True '* on loan with c~nsating bel. required 
True'* ori dilc:ounted loon 
Merge< analysis computations 
Financial ratios for a ftrm 
Net present value ol project 
~pnce 1ndex 
Paatche price indeoc 
Constructs _,.i quantity 1ndK:es for ~ 
Time 5efies analysis 1..- trend 
Time series analysis m<Mng .-age trend 
Future price eotimation with ir&tion 
Mailing list system 
Letter writing system-links with MAIU'AC 
Sorts list ol names 
Shipping label maker 
Name label maker 
DOME business bookkeeping ~tem 
Computes weel<s tolal hours from timeclock lrlo. 
In memory accounts P'f>'lble S)'llem·storage pem-otted 
Generate invoice on sc:n:en and print on print.er 
In memory inventory control system 
Computerized telephone directory 
Time use analysis 
Use d assignment algorithm for optimal job assigr 
In memory accounts ~lvable ~ ok 
Compares 3 melhods d repayment o/ loens 
Computes gross pey requittd for QNen net 
Computes oelllng price for g._-. after tax amount 
Ntilrage con"4"J1a!ions 
Sinldng fund depreciation 
Fnds UPS zones from rip code 
T)PeS envelope iriddng return address 
Automobile expense analysis 
lnsu~ policy file 
In memory payroll system 
Dilution arvMysis 
Loan amount a borrower can allord 
Purd1&se price for renlal property 
Sale-leesebeck analysis'""""'°''s rate d return on con~ble bond 

SCock market portfolio storage-vllluaton program 


ADD Sl.00 FOR SHIPPING IN UPS AREAS 
ADD $4.00 FOR C.O.D. OR NON-UPS AREAS 
ADD SS.00 OUTSIDE U.S.A, CANADA & MEXICO 

,.. ...._ tu .., qu.-.llly price lxW<a 50 N. PASCACK ROAD ~ l,.\NE 
Coot--~ ..... ~ SPRING VALLEY, NEW YORK 10917 ~' s-1535 
Niil c:mh&ow~ for ...... ~ 
~ ndal d. pqect ~ {914) 42 
~~ Pt Model~ d project 

•••••••• 

NEWro
LL-FREE 

ORDER L 
<ours10E OF INE 
(BOO' N.'/. • .,..~~, 

I 431-2818 

HOUR .)cs
24oROER 
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··••EVERYTHING FOR YOUR TRS·80'e • • 
T R S-llO Is a rradt"mark of l h <" Red l o Sh ack Ol v l ,.lon nf 'Tandy C:or por111lo n 

* All orders processed within 24-Hours 

* Add $3.00 for shipping in UPS AreasCOORDINATED * 30-Day money ba~k guarantee on all Software 

*Add $4.00 for C .O.D. or NON-UPS Areas 
*Add $5.00 outs ide U.S.A., C anada & MexicoBUSINESS 

SYSTEMS L!!J •FACTS ABOUT THE S.B.S.G. BUSINESS PACKAGES 
1 1. S.B.S.G. is a sophisticated Business Software System designed for the serious businessman. 

2. Each of the S.B.S.G. Business Modules may be purchased separately ...or you may purchase the entire coordinated business system. 

3. 	Modules purchased separately do not coordinate with the General Ledger (although for the standard S.B.S.G. fee, the user may upgrade his 
individual modules for the coordinated system) . 

4 . 	Foolproof. Step-By-Step procedures are supplied. planned and documented for the First-Time Computer User. All programs are self-
explanatory, tell ing the user what is required at every step. 

5. Programs are written in BASIC and the source code listing is supplied for those users who decide to modify the original system. 

6. A complete users manual is supplied with each module. 

7. Demo Data diskettes are supplied w ith sample data. 

8. 	S.B.S.G. has an In-House staff that can answer questions and problems related to the proper use of the S.B.S.G. Business System (on the 
' telephone or through the mail). 

9. 'First-Time Computer Owners Note-Instructions are provided for entering state payroll withholding tables. There is an additional charge if 
you prefer to have S.B.S.G. Programmers insert the correct data. 

10. Minimum system requirement is 2-drives to run any single module. 

11 . Min imum system requirement is 3-drives to run the coordinated business system (AR-AP-GL) or (AR-AP-GL with PAYROLL). 

12. "Minimum system requirement is 4-drives to run the extended coordinated system (AR-AP-GL-PR and INVENTORY/ INVOIC ING). 

13: The A. OSBORNE & ASSOCIATES business manuals are provided FREE with each o rder (they may be purchased separately at $20 per 
manual). 

14. The INVENTORY and INVOICING modules are original programs written by S.B.S.G. 

15. Each module can be purchased as independent modules to run on a 2 or more drive system except INVOICING. 

16. Memory requirement is 48K for the MODEL-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 1s ever lost during an upgrade. There isa standard S.B.S.G. 
, charge for all upgrades. 

ACCOUNTS PAYABLE 

The accounts payable system receives data concerning purchases from 
suppliers and produces checks in payment of outstanding invoices. In 
addition, it produces cash management reports. This system aids in 
tight financial control over all cash disbursements of the business. 
Sever"al reports are available and supply information needed for the 
analysis of payments. expenses, purchases and cash requirements. All 
A/P data feeds General Ledger so that data is entered into the system 
just once. These programs were developed 5 years ago for the Wang 
micro-computer and have been tested in many environments since 
then. The package has been converted to the TRS-80'" and is now well 
documented, on-l ine. interactive micro-computer system with the 
capabilities of (or exceeding many larger systems) . 
CAPABILITIES: 
* menu driven: easy to use: full screen prompting and cursor control * ir)Yoice oriented; everything revolves around the invoice; handles 

new invoice or credit memo or debit memo
* invoce information recorded: invoice #, description. buyer, check 

reiister #,invoice date. age date. amount of invoice, discount (in%), 
fri]ght . tax ($). total payable* transaction print and fi le maintenance procedures insure accuracy * flexible check calculation procedure: allows checks to be calculated 
for a set of vendors-or-for specific vendors * program prints your checks; contiguous computer checks with your 
company letterhead can be purchased from SBSG* reports include (samples on back): 
• open item listing/c losed item listing - both detail and summary 
• 	 debit memo listing/credit memo l isting 
• ;11ging 
• 	 check register report (to g ive an audit trail of checks printed) 
• 	 vendor l isting and vendor activity (activity of the whole year)

* fully linked to GENERAL LEDGER; each invoice can be distributed 
tb as many as five (5) different GL accounts: system automatically 
posts to cash and A/P accounts 

ACCOUNTS RECEIVABLE 

The objective o f a computerized AIR system is to prepare accurate and 
timeley monthly statements to credit customers. Management can 
generate information required to control the amount of credit extended 
and the collection o f money owed in order to maximize profitable credit 
sales while minimizing losses from bad debts. The programs com
posing th is system were developed 5 years ago. especially for small 
businesses using the Wang Microcomputer. They have been tested in 
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: full screen prompting and cursor control * invoice oriented; invoices can be entered before ready for bi lling, 

when ready for billing, af ter billing or after paid
* allows entry of new invoice. credit memo, debit memo. or change/ 

delete invoice* allows for progress payment* transaction information includes: 
• 	 type of AIR transaction • billing date 
• 	 customer P.O. # • general ledger account number 
• 	 description of P.O. • invoice amount 
• 	 sh ipping/transportation charges 
• 	 tax charges 
• 	 payment 
• 	 progress payment information 
• 	 transaction print & file maintenance procedures insure accuracy* customer statements printed; computer statements with your com

pay letterhead can be purchased from SBSG * reports include: (samples on back) 
• listing of invoices not yet bi lled 

• open items (unpaid invoices) 

• 	 closed items (paid invoices) 
• 	 aging* fully l inked to General Ledger: w ill post to applicable accounts: 

debit AIR. credits account you speci fy 
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T RS.80 Is e tradem ark o r l h r Radio Shack Divi si o n or Tan dy Corporation 

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 to management. employees. 
and appropriate government agencies concerning earnings, taxes, and 
other deductions. The package has been converted to the TRS-80'" and 
is now a well documented, op-line. interactive, micro-computer system 
with the capabilities of (or exceeding) many larger systems. 
CAPABILITIES: 
* performs all necessary payroll tasks including: 

• fi le maintenance, pay data entry and verification 
• computat ion of pay and deduction amounts 
• printing of reports and checks * can handle salaried and hourly employees* employees can receive: 
• hourly or salary wage 
• vacation pay 
• holiday pay 
• piecework pay 
• overtime pay * employees can be paid using any combination of pay types (except, 

hourly cannot receive salary and salary cannot receive hourly) * special non-taxable or taxable lump sums can be paid regularly or 
one time (bonus. reimbursements, etc) * health and welfare deductions can be automatically calculated for 

* each employee 
earnings-to-date are accumulated and added to permanent records; 
taxes are computed and deducted: US income tax, Social Security 
tax. state 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 for; employee pay history, 941A re
port, W-2 report, insurance report, absentee report* fully linked to General Ledger. Each employee's payroll information 
can be distributed to as many as (12) twelve di fferent GL accounts: 
system automatically posts to cash account 

GENERAL LEDGER .... 
The General Ledger accounting system consol idates financial..c;tata 
from other account ing subsystems (A/ R, A/P, Payroll, d irect posting) in 
an accurate and timely manner. Major reports include the Income State
ment and Balance Sheet and a "special" report designed by manage
ment. The beauty of this General Ledger system is that it is completely 
user formatted. You "customize" the account numbers, descriptions, 
and report formats to suit particular business requirements. These 
programs were developed 5 years ago for the Wang micro-computer 
and have been tested in many environments since then. The package 
has been converted to the TRS-80' " and is now a well documented, on
line, interactive micro-computer system with the capabilities of (or 
exceeding) many larger systems. 
CAPABILITIES: 
* more than 200 chart of accounts can be handled * account number structure is user defined and controlled * more than 1,750 transactions may be entered via: • 

• d irect posting; done by hand; validated against the account file 
before acceptance 

• external posting; generated by A/R, A/ P, Payroll or any other 
user source * data is maintained and reported by: 

• month 
• quarter 
• year
• previous three quarters* reports (samples on back) include: 
• trial balances 
• income statement 
• balance sheet 

I ... 

' 
• special accounts reports and more ..... * user formats reports with the following designated as you wish: 
• titles 
• headings 
• account numbers 
• descriptions 
• subtotals 
• totals 
• skip lines 
• skip pages * up to eight levels of totals - fully user designated * menu driven; easy to use; full screen prompting and cursor control INVENTORY CONTROL/INVOICING 

* !SAM (Indexed Sequential Access Method) eliminates the necessity 
for time consuming sort.* Pre-Allocated Files for IMMEDIATE update and inquiry capabilities. * Fast Disk storage and retrieval.* Inventory Master Record includes...class ...SKU ... Division ... Retail... 
Cost...Beginning Balance ... Period Sale Units ...Period Receipts ... On 
Order ...On Hand...Minimum Reorder Point...Recommended Re
order Amount...Vendor Number ...Period Sale Dollars ...YTD Sale 
Units...YTD Sale Dollars. * Calculated and Displayed Formulas include ...Gross Margin (S) ... 
Gross Margin (%) ... Gross Margin ROI (%) ...Average Inventory Retail 
($)...Average Inventory Cost ($) ... Turn-Over(%).* Reports Generated include ...Master File Listing ... Class Description 
listing ...Transaction Audit Trail...Minimum Reorder Point by Ven
dor...Retail Price List...Retail & Cost Price List... Period Sales Report 
...Year to Date Sales Report ...Stock Status (Screen or printer output) 
...Commission Repo rt (for salesmen and buyers). * Transaction Types include... Sales. Vendor Receipts...Vendor 
Orders ... Customer Returns ...Vendor Returns ...Transfer Stock. 

50 N. PASCACK ROAD 
SPRING VALLEY, NEW YORK 10977 

NEW TOLL-FREE 

ORDER LINE 
(OUTSIDE OF N.Y. STATE) 

(800) 431-2818 

HOUR
24 ORDER 

~ LINE • 

~ (914) 425-1535 

PRICING MOD-1 
VERSION 

MOD-II 
VERSION 

MOD· lll 
VERSION , 

ACCOUNTS RECEIVABLE ... ...... . . . .................. .. . ......•............. . ·· ······ $125 $225 $199.95 

ACCOUNTS PAY ABLE ... . .... .. • . . ........ ....... • ... .......... •.. . . . .. . .... . . •... • . .. $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 with PAYROLL .... .................... . ................ .. ··· $495 $899 $799.95 

EXTENDED COORDINATED AR· AP·GL INVOICING/INVENTORY with PAYROLL .. . ..... . $799 $1299 $1199.95 
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__________________ 

THE ORIGINAL MAGAZINE FOR 

OWNERS OF THE TRS-80™* MICROCOMPUTER 


• TRS 80'" IS A TRADEMARK OF TANDY CORP 

SOFT ARE 

FOR TRS-80'" 

OWNERS 

MONTHLY NEWSMAGAZINE 

Practical Support For Model I, II & III 


• Pl;IACTICAL APPLICATIONS 
•BUSINESS 
• GAMBLING • GAMES 
•EDUCATION 
• P~RSONAL FINANCE 
• B~INNER'S CORNER 
• N~W PRODUCTS 
• SdFTWARE EXCHANGE 
• MARKET PLACE 
• QUESTIONS AND ANSWERS 
• PROGRAM PRINTOUTS 
.... AND MORE 

. . 

!Now IN OUR 4th YEAR 
PROGRAMS AND ARTICLES PUBLISHED IN RECENT ISSUES 

INCLUDE THE FOLLOWING : 


• FINCALC A COMPLETE FINANCIAi. APl'l.ICATIONS PACKAGE 
• INFORMATION SYSTEM HEVIEW 
• STATISTICAi. COMRINATIONS 
• PASCAl.·s TRIANGLE 
• ASSEMBLY l.AN<;UAGE FOK RE<;INNEHS 
• OISK Fl I.ES 
• MOD Ill HEVIEW 
• KF.YBOAIW THUNDEH AND l.IGHTIN<; EXl'l.AINEI> 
• DOS COMMANl>S IN I.EVE!. II 
• PHOBARll.ITY CLJHVE <>ENEHATOH 
• CAl.CUl.ATOH SIMULATIONS 
• THE ME<;AfWTE c;AP 
• STOCKS AND BONDS 
• BUDCET ANALYSIS !f'OK BUSINESS /\ND HOME! 
• NEWDOS HO HEVIEW 
• DUTCHING THE HOHSE SYSTEM THAT CANT l.OSE 
• A SIMULATED GOLF GAME 
• CONTINUOUS FORM SOURCES 
• TAX SAVER REVIEW 


AND MORE 


<:<: 'fc ~~~l\\0~ [f.~~:~:1~~] A Complete Financial Analysis Package Used 
-c:::-0:~~ sc\t\\' To Calculate Markup, Margin, Annuities, Compound Interest, Nominal 
• ~ 5\)~ o\t And Effective Rates, Sinking Funds, Mortgage Calculations, Future Value , 

f,N\'...~ ~\.. Savings and Insurance, Percentage Difference Between Two Numbers, 
\t Amortization Schedule and More ..... . 

SEND FOR OUR NEW 64 PAGE SOFTWARE CATALOG (INCLUDING LISTINGS OF HUNDREDS OF TRS·SO'" PROGRAMS AVAILABLE ON 
CASSETTE AND DISKETTE). $2.00 OR FREE WITH EACH SUBSCRIPTIONS OR SAMPLE ISSUE 

• All programs are supplied on cassette (add $3 for Diskette Version - add $5 for modified Mod-II Version). 

··~···································~···················· ~ ...........•....•.•.. . ....••...•..................... . .. ... , 

:l;Jl~i:YJ.Bil~ZLS~. ~9 NEW TOLL-FREE NEW!!! 

so N. PASCACK ROAD 


SPRING VALLEY, NEW YORK 10911 ORDER LINE 

ONE EAR SUBSCRIPTION $24 . . . . . . . . . . . (OUTSIDE OF N.Y. STATE) 


TWO YEAR SUBSCRIPTION $48 . '. ... .. .. . . 
 (800) 431-2818 
SAMPLE OF LATEST ISSUE S 4 ..... ..... . 


START MY SUBSCRIPTION WITH ISSUE.. ............ . 


l=l July 1978 • =1 2 June 1979 • 1124 July 1980 • =30 January 1981) 


NEW UBSCRIPTION. ... . . . . . RENEWAL . ...... .. . 


CREDIT CARD NUMBER 

SIGNATURE._ ______________ _ NAME ___ ____.___ _ 

ADDRESS CITY STATE ZIP ______ 

•••ADD $12/YEAR (CANADA, M EXICO) - ADD $24/YEAR AIR MAIL - OUTSIDE OF U.S.A., CANADA & MEXICO••• 
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MOD·U NEWSLETTER 
S18 ear or 12 laaues 
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* All ordns prorf'sst>d within 24-Hour• ,* 30-Doy m ont>y bock g1wro11tef' o n all TRSDOS So/hA•Orf•••EVERYTHINGFOR YOUR TRS·80TM • e * Add S2.00 for shil'r>fng in UPS A, .. .,,, 
*Add $4.00 (or C.0 I> cir NON-UPS Ar"u' 
• 	 A•ld S5.00 outsidt' U.S.A , Canudo & Mexico 
• 	w.. will ma1.-h onl bonu/ide uduerrised pric" MODEL Ill in any of the Majo r Compuln Mago7.int>' 

• TMS-80 k ~ tr,...tYUrk o f T•ncfr C0tp. 

(1) 	GENERAL LEDGER, ACCOUN TS RECEIVABLE, ACCOUNTS PAYABLE. PAYROt.L, 
INVENTORY CONTROL AND INVOICJHG (Sman Aus1ncss GroJD) an ell:e/'\Sl\lle business 
sys1em for the M?•1ou:> u~~r can be JSCd o f\C P'Odule at a hm<' Of as a coo..d1nated system 
$1t9.ts ~r rno:::lulc St119.ts for tne comptcte sy'\tem • 

2) MASTER PAC 100 '00 ""sen!IAI programs BUSINESS PFRSONAL FINANCE 
S f A rlSTICS M A.•)t 0 AMBLING GA.ME:$ includes '25 p1t.9e m8n ual and~ d1sket1C$ 

ssus 
3) 	BUSINESS PAC 100 100 essen,.ol bu>0noss progrOMS INVENTORY C0"1TROL PAY· 

flOI I . . BOOKl<E(l>ING SYSTFM STOCK CALCvLATIONS CHtCKROOK MAINTCN· 
A" CF . ACCOUNTS qFCFIVABI F ACCOUNTS PAVAl!LE includes 1?5 pa9e manuol 
anll '1ve dtskettcs Slt.95 

4 ) 	INFORMATtON SYSTE.M {The BoHO'l'I $h(•l4) An 1n~memO'Y 111form11t1on system for small 
ma1ing l tSts. • 'lvcntcne~ (1 e books. articles rccor as progrn'll rctcrcl"ICe hies).. Can be used 
tor anything •nat yo.J would u~e rOIOdcx or r deiir card fll111s Uo tu ten user oef1rc t1chJs 
Progiarrmabll' prirto.Jts tor rotod u C3 ' dS MJ1hrig la bels etc Will w:icn11fy A I rec01ds that 
contain a group of charact~ rs you''feentPt e<i even tf that group is 1.. 1-emtddtc ot a 11ne So11s 
data oa5'e by any licl o SAt.so• 

5) 	DATA MANAGER II 11 he Bollom Shel!J RANDOl.1 ACCESS Dos< bASed l>ATA l.1ANAGF· 
MENT SYSTEM (S1moloar co INFORMATION SYSIH1 abo•e out RA"-DOM ACCESS 
STORAG( e•pAnO~ tt-e amount o t storage ~pace ava1labtc) Used to replace 1nde:ic ca1ds for 
1-..cd11..rr s1zecJ ma1l 1tst s. 1nven1or.es. oc• sonnel records. sales prospects. elc Uses l.? to 'our 
disk <:rwes O"l hne Uo to rwen1y use• dchne<J '1e1e:1s. PfO'yarr 'l"'liJblc pr n lo uts to ~ r~occx 

cards etc will 1d~r'\llfy all f ecoros that cof'!IJ•n a group o f cna·oictcrs you ve entered cwcn 1f 
t ... at gfO..,.p 1s 1n the m 1<klfP ol a IM"'c maintain up to~ ch3n9eabfc p rcsO"ted ' .c.e{' ftl~s 
v<tr ab'e leng:h random rPcm ds fthc smallor tt"e recora yo u Cletmc l hc more recoros yo C.ln 
S:0<e J S99.ts• 

6) 	BUSINESS MAil SYSTEM (The RollO'TI Shell ! Handles IArge ru 1hr9 'ISIS (UP :o 1!>0.000 

r ames) supports 3 or 4 ine aodresses. f lcs ll.Jto"'ahcally m 11p coG'e Ofder , alµhahet1c<'l l 
w1tl'un 11p code forma1s for 1 to 4 acros-. m1u•1nQ label~ suppo1 !"> quick disk locat10f'I o f 
single or TIUlhple OiJmcs meets a ll industry a!"ld postal standards nurreric coc!'c helds 
1""lc luaee1 tor prin11ng, se1ce1e:J records $125.oo· 

7) 	ANALYSIS PAO (The 8ot1om She-If ) A Columnar CJ1!culator •or lman c•at ~natys1s. 11ne 11em 
t>l.OQf!l ng cos1 analysis. sales anatys1~ and a 1'lO!U any t1nanc 1:.11unc11v.n f aM Mary stat1s1K:a ' 
tuncl ois) . ereale Mat( xcs o' 29 ~ 39 make all en!ne.s at one 1·rnc e1:hef t>y row 01 colurnl"t . 
a.od. dele1e move or swi 1ch co lumns and rows edit any data frorn lu ll screen chsp lay . . ~dd 
s.Jblracl. mulhp1y af1 d d1w.de one co lumn Dy ano1rer and pu t rC$UllS n designated columo (up 
to s1:ic ca c.Jlaoons c0tn Uc riao:e and ;>laceo 1n des1gria1cd c0rumo) define columns as co·1
s1a- 1s ~a"'c ca lcr..lat1ons and fo·mulas on disk resu lts canoe pr1n1~<1 tn" "ar.ely or report 
for·mus S99.9S• 

I) 	CHECKBOOK II ( rne eouom SheU) A co'T'lplete 1n ncmo1y chccl(boO, oalarc1n9 a110 
recorc1ll"at1o"I program five column keyb01rd inpu t w ith S ct-aracters for c-ieck n umber. 16 
for oayee. 4 l or cooe nr..Menc.111sort rovt;ne Mt.so• 

9) 	 CHECK REGISTER ACCOUNTING SYSTEM IThO Bollor> Sh&lf l A comple1erandom occen 
checlilbOok sys!em . sel and define up to 60 3CCounts will'! as many income accounts os you 
chcose comp1111te chec<boolit baf01nc1ny and reconc1111atton.. s1n9 le enlfy mpu1 where 
1'.l"l51'C1ion can t e d1soerseo o...,et severa taccu..ml s enatlesuser10 make a6' c haracter "!Ole 
O"'I ea.ch uanHct1on pm\1our you, OWf1 check After data ent ry prints monthly summaries o f 
each acco un• \tllf1tn Monrh and yea1 to dale to tals create a suspense Me to rcminQ! you o t 
coming e• penses Reoons gerleratcd mcludeo C'leck qegtS1er (to1 anv rront~) . notes to 
cnecA Reg1~1er . l ncom~/txpenst" 0 1St r1bu11on Report. Statement ol Selected Accoun ts. tlank 
Reconc11e St.Jtemen t, Suspense File anct ~ull Account 01~t nhu1i0n Sl atemen1 S74.ts• 

~ 1 0) LIB AAAY 100 (The Bottom SN!lt) 100 Programs on a broad range o f topics .. Finance . 
FO.JC31100 ..Graprucs ...,ome .Carnes Cl\SSETTE VERSION $49.50 
DISK VFRSION S74.t5 

(1 1) AOVENTURE (bv Scoct Adams) A scrocs o l 9a"1es (for ages 10.99) . wander through cn-
Chantcd worlds scolung t reasures 1 Adventuret~nd . '> Pirate's Ad"'ent •.11e ... 3 M·Sst0n 
Impossible Adveflh,,1e .4 Voodoo Castle 5 The Count .6 Strange Odyssey .... 7 Mystery 
Fun Hoose. 6 Pyramid of Doom .. 9 Ghost Town .. (• 1 and • 2 recornmcnde:t for tlw movie 
aoventure) Each adven1ure S1•.t5 IJOn casselle) O.skettc versions sold 1n g roups o f three 
at S31.15 per thre4' prog1a.ms (•1 • #3, #4 • •6 • 7 • •9) 

(12) HORSE S£L£CTOR II f0r tial Davis) New Stmpht1ed v&rsion OI ttlc ong1naf HOfse Seiector 
(for fl•ts ) . . The hrst t-Cmse Sele.c110n Systt11 in to ac tually calculate the esttmlled o•fs to• t!ac h 
n0tse euy to follow rules uses 4 factor& (soeed rating uac\ va11ant. distance or t ile 
present race. distance of l he Int race) ealeulaceo estimated odds ....FREE DUTCHING 
TARLFS ano- s o&ftlng on 2 or more noises w ith a guatantQe<f profit U0.00 

(13) 	MOH· 3 end MON·4 (Howo SOftwarc) .. , Powerful ut ility orugrams enabling you 10 mter3CI 
d1rec1ty w11ri your T AS-80 111 MACH INE LANGUAGE ... . The monitor com&!l w1th comotete 
•O--page instruction manual mak ing 1t useful for t>oth the begmner 3n ct aovanced programmer .. 
simple comm.8nds mike ii e11sy 10 use functions 1nc•ude OlsPLAY DISASSEMBLE. MO VE 

1nd COMPARE. SEARCH. MODIFY RELOCATE. PRINT. REAO and WRITE, UNLOAD, SAVE 
and READ. INPUT and O UTPUT. SEND and RECEIVE ... . MON-3 Slt. 115 (IO< cassettet. 
MON-4 $49.llS (for doskl . 

..- See List of AdVertls•rs on page 306 

(14) SMART TERMINAL {Howe Sot1wtue) en aDles yo u< TRS-80 to be JSed es a refft()te l etmmaJ 

to a t1M C stuar1nq comou1er system stt.9S 

( t S) 	FASt SORT (Howfl' Softw~re) a SPues ot m•chine·langu&ge subrovt1~s 10 IOf'1 defl rtnm 
BASIC J>rograms <1ata n ay be alohabct ic (sllmg) or nomeoc e-as1lyi racrla~ Vt1l n your 
BAStC p rograms (no macr11ne 13fl9uagc knowledge is nec,.ssttry) SI" 

(16) AIAJLINC LIST (H owe So'tware) maintains 1l'a11tng loses of o ...,er 1000 narncs .. co111mands 

allow ~d1n9. cnang1og, delehng, anct hndm9 namtt.s Son.ng is done 1n m3chme l1'ngua91 
subrourme labels prmted 1n t 2 Of" 3 columns M l.tS 

(11) HOME 8UDGET (HO"'e Software) combines inc ma1nte-nanc.e of your Chec lr. bOOk w1tn 
ana ys1s o• your 10'\C")mc. e 11pen5es anc monthl yi t>•lls Handl es data incluamg b•us, income. 
dcvos•I~ cnecks an.Cl ceo1ts to your c '°leckin g account, and casn expenses Compotes cf"\eck
000.. bdlance list o f unpaid b ills. monthly .ind year-to·Oale sv mmar tcsot income and e xpenses 
show ing 1'l(:ome tu c1educt1 ons All ou tput printed on v1o eo d spl.ly 0 1 lme O'tn1tr .. . comes 
- nn complete mstruc110 M manua $4t.ts• 

(18) 	SMALl BUSINESS ACCOUNTING (Howe Sollwa..J ..e..eo on 1ne DOME BOOKKEEPING 
SYSTE~ k.ttDS~rac\ o i a ll income. ~:ic penchtu,es ano oayroll tor a s.man businessof uplo t6 
employees ... income and e-.perd1turcs cari be el"lered O'\ a de11ty . w eek ly or monthly basis.. 
computes monthly anoyear to aatotol iJls manual conta.nscomplete 1nstrvc1ton1 tor custom

•zation 	 Cassette ver s•on $21.05 .. .Diskette ve1s1on S4t.95 

( 19) REMODEl -PAOLOAO (Aace1 CoMOJles) Renumbc1 program hnes niovOtetRrnents f rom 
one pan o f a progr11m to ano1her $34.115 

{20) GSf' (R•cet Compute~) L cgl'lt nmg tiist in-memory m3Ch1ne l anguage SOf'\~1hty 1ru.1 CA" t>e 
made part of to0r BASIC progams without any mach ine laoguage- ~no.,...dge 1nclll<fes 
st11t'fal o lhCf o 1thlie5 to speed up you1 BASIC programs n o machine ttnow~ge necessary 
10 U.ff GSF Hl yoor 9ASIC progr3m s. SJ0.00 

(21) 	OOSOAT (Ra1..:et Comp utes) 1 nclud'~ GSF 1above) extends the in memory s.on to Jorts 
on mu1t1plc disk drives s.s.oo• 

(22) COPSYS {R3CCt Computes) allows tt'"e user to makv copi.es of machines language cassettes 
w1!"\0.Jt any know edge o l machine •anguage S2'0..00 

(23) COMRPOC (Racc1 Comoulcs) .. an au to aoad program tor <11 sk users altl::>-NS the user ro 

tflsen 3 06slr.e1te into lhe1r MO O·lll awJ have lhe compuler tak~ over "" 10fld•fl9.... lo ad a 

machine language program. 8AS1C, RUN acettam pro9ram tUI without pressing a single outton 


a11o w s your compu :er to ;lertorm 10, 20, 30 Of more f.Jnctlons w1lhout PJessin g a single 
bullon SJO.oo• 

(24) INFIN! •ASIC (Racet Compures) .. cldds a va r1e1v of m•ch1ne tanguago subrO\.lines to your 
a"SIC programs (without any mac n1ne ta"tgua99 know teoge) . fast sorts...malt!• operat'°n' 

compress al\d uncon press oa•a .lnd more M0.00 

(25) 	INflNIU BUSINESS (Hotel Compu1es).. an add on package to INFINITE IAllC adds o 

variety o f rout ines 1"1lporttmt to the businessman (increase accuutt y o f ca1cu lait1ons and more) 


$30.00 

(26) 	DMS cRacet Computes).. hgntn 1ns fast macl'l1ne language sort . ..sorts up to • d11'-. d11...,es ot 

mtormallon Sto.oo· 


(27) 	BLINK 1Racet Comoutes, allows vou l o RUN new programs without fosulg tM va,.at>?es 

stored in your previous program ltne ma, y progt1ms t ogetl"\c:r w1tt\out los~f\9 important 

var i.ablcs S30.oo• 


(21) 	Klll"S~ao (Racet Computes) now you can use ISAM (lndc:.. SCQuential AcceH Flies) on your 

MOD·UI .l. s1n~ ISAM 1n your BASIC programs allows instant access o f your 11ems 1n your 

data files use w ith mail programs inventory p rograms etc . $100.00• 


(29) MAIL LIST (Racet ComuutH) . all routines a1e m m~crune language allowing tor qutclc 

acees$ S75.00 


• FOfl OISK ONlY 

,,..9 

50 N. PASCACK ROAD 
SPRING VALLEY, NEW YORK 10977 

NEW TOLL-FREE HOUR 


ORDER LINE 
 24oRDER ~ 
LINE(OUTSIDE OF N.Y. STATE) 

(800) 431-2818 (914) 425-1535 
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if He'd used selecttm 

it wouldn't have taken seven days 


Learn SELECT• In lust 90 minutes. A whole new word processing software 
concep t that kicks the coded key habit and frees you from complicated instruction 
manuals. SELECT is fast . SELECT is logical. With sing le key mnemonics, you'l l use 
dozens of commands that instantly access the rich capabilities of this system. There's 
nothing like it. 

Simply hit " C" and you'll be ready to Create a document. 
Key " I" and you ' ll be in the Insert mode. 
Key " M" and Move entire blocks of text ... and key dozens more. 

That 's all there is to it. You 'll get all that word processing software promises ... plus a 
few surprises. 

SELECT with SUPEl\SPELL: The only microcomputer software with an Integrated 
spelling dictionary. To proof your text all you do, of course, Is to key "S". SUPERSPELL 
with Its 10,000 word dictionary scans your text at computer speed then displays and 
corrects all your typing errors. You can Increase SUPERSPELL's word power and 
customize the dictionary by adding new words, one at a t ime. Ask to see It today at 
your local dealer. 

SELECT with SUPERSPELL ... just a little byte more.TM 

SELECT will run on any machine that uses CP/M or MPIM'' o r its oerlvallves. 
It needs 40K of RAM and two disk drives. Special version now available for 
Radio Shack Mod 11· .. and Apple It..... s~ ect ~50 

'SELECT and SUPERSPELL are trademarks of Select Information Systems Inc. 
• 'CPIM and MP/M are trademarks of Digital Research. 

···A traoemark of Tandy Corp.11i1l1t.l.\. .. ..A trademark of Apple Computer Inc.........,

INFORMATION SYSTEMS 919 Sir Francis Drake Boulevard• Kentfleld, California 94904 • (415) 459-4003 
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TEC~NIQUE 

Replace that worn-out Ready message with something more regal. 

Never Ready 


Ron Balewski 
412 E. Ridge Street 
Nanticoke PA 18634 

Have you ever wished you 
could change your comput

er's tired, worn-out ready mes
sage into something with a little 
more life? If so, this program Is 
for you! It will enable your com
puter to display anything you 
want In place of Its built-in 
ready. Unfortunately, there Is 
one slight problem. The new 
message that you choose will 
not be displayed after a CLOAD. 
That will be the only time you'll 
have to suffer with the old 
message. I' ll explain why a little 
later. 

How It Wort<s 

The concept for this program 
is really quite simple. According 
to the TBUG manual, the basic 
warm-start re-entry point Is 
1A19H. After doing some disas
sembly from that point on, I 
found a DOS vector call at 
1A1CH. This is a call to 41ACH, 
which contains nothing but a 

RETurn. Moving along in the dis
assembly, I finally found the call 
wh ich displays the ready mes
sage. 

With this in mind, let me now 
tell you exactly what I'm doing in 
the program. I plug a JumP to 
the starting address of my patch 
into DOS vector 41ACH so that 
control will pass to my patch 
(see Program Listing 1) during a 
restart. Lines 10 and 20 of the 
listing are two unknown calls 
that I encountered during the 
d isassembly. They must be put 
here because I'm going to pass 
them up in ROM. Lines 30 and 40 
d isplay the new ready message. 
Line 50 pops the return address 

10 CALL 0 1F8H 
20 CALL 20F9H 
30 LO HL,7FCOH 
40 CA LL 28E1H 
50 POP HL 
60 JP t A2BH 
70 DEFS 64 

to oblivion In order to balance 
the stack (I will JumP back, not 
RETurn). Line 60 jumps back to 
ROM at the instruction Im· 
mediately following the one 
which displays ready. Line 70 
reserves memory to hold your 
new message. As you can see, I 
skip over the built-in prompt 
almost every t ime that i t's 
displayed. 

In order to make the initializa
t ion program a bit easier to use 
(and a lot easier to write) I wrote 
it in BASIC (see Program Listing 
2). Lines 10 and 20 ask you for 
your new message. Lines30 and 
40 poke the patch into high 
memory. Lines 50 thru 90 poke 

ROM CALL 
ROM CALL 
POINT TO NEW MESSAGE 
PRINT MESSAGE 
BALANCE STACK 
JUMP BACK TO ROM 
SPACE FOR MESSAGE 

Program Listing 1. 

l REM ••• • • N E W R E A 0 Y ***** 
2 REM BY RON BALEWSKI 
10 CLS:PRI NT@27 6,"N E W R E A 0 Y" :PRINT:PRINT"YOUR MES 

SAGE (UP TO 62 CHARJ\CTERS) " : INPUTA$ 
20 I FLEN(A$ )>62THENGOT010 
30 FORKs 32688T032703: REAOO: POKEK ,O:NEXTK 
40 OATA20 5 , 248,l , 205,249,32,33 ,192, 127 ,205 ,167, 40,225 , l 

95 ,43 , 26 
50 K=327 04 
60 FORJ • l TOLEN(A$) 
7 0 POKEK ,ASC (Ml0$(A$, J ,l ) ) 
80 Ks K+l 
90 NEXTJ 
190 POK EK,13 :POKEK+l,0 
110 K=l6812 
120 POKEK ,195:POKEK+l,176: POKEK+2 , 127 
139 CLS 
140 ENO 

Program Listing 2. 

your new message, letter by let
ter, into the storage area allocat
ed after the program. Notice 
that 64 bytes are allocated, 
while you are limited to a 62 
character message. That ' s 
because the last two bytes must 
be OOH (carriage return , line 
feed), OOH (end of meesage in· 
dicator). Line 100 takes care of 
this. Lines 110 and 120 put the 
patch address into the DOS vec
tor address. Line 130 clears the 
screen so you get the full impact 
of your new message the very 
f irst time it's displayed! 

The Problem 

As I said earlier, this patch un
fortunately has no effect after a 
CLOAD. This is becauseCLOAD 
is the one function which does 
not re-enter BASIC at the usual 
place. Instead, the ready mes
sage is printed inside of the 
CLOAD subroutine and control 
is then passed to a later point in 
the restart procedure, totally by
passing this patch. Considering 
how infrequently CLOAD is used 
(one CLOAD and your program 
is in memory), I don't think it's 
worth the memory you'd use to 
patch the message Into the 
CLOAD subroutine. But if you're 
curious and would like to try, let 
me briefly explain how I would 
attempt to do It. 

The Fix 

The end of CLOAD is a JumP 
to location 1AEBH. As it turns 
out, there is a DOS vector at 
1AECH calling 41B5H. I think 
you could patch a routine here 
which would move the cursor up 
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!fNOW AVAILABLE!! 
I NDEX 

SEQUENTIAL 

Access 
METHOD 

* Get and Put Records to Disk Fiie by " KEY"
* Read Fiie in Key Sequence Without Sorting
* Delete Records Without Recopying Fiie 
* Add Records to Disk Flies in Any Sequence * Variable Key length From 1 to 50 Characters 
* Machine language or Basic Subroutines. 

BUSINESS APPLICATION ADVANTAGES 
• Improved Disk Utilization 
• Easi« Program Development 
• Improved Operating Characteristics 
• Reduce or Eliminate Sorting 
• Improved Performance 

ISAM SUBROUTINES Documentation 
ISAM UTILITIES on Diskette seo.oo 

1 
- PLUS - Free Mailing List Sample Application 

Add 6% Sales Tax for California Orders 

T~~o MODB. l,JI, a Ill SOFTWARE FROM: 

Johnson Associates ·or· Telephone Order Line 
P.~ Box 1402M ..-85 For Bank Card Sales 
R9'1dlng, CA 96001 (916) 221-0740 

WRITE FOR FREE CATALOG 

a line, print the new message, 
and return, thereby overwriting 
the ready. I haven't tried this, but 
it's a posslblllty. One method 
that I did try was to Insert the 
BASIC line: 

125 K =16821:POKE K,195: 
POKE K+ 1, 176: POKE K+2,127 

This line causes the above men· 
tioned vector to jump to the new 
ready patch, thereby printing 
the new message and jumping 
to the beginning of the restart 
procedure. This method seems 
to work to an extent. I have the 
standard ready on one line with 
the new message on the line 
below it. 

Yes, Your Majesty 

In order to use the program, 
ClOAD and RUN and tell it what 
your new message will be. If you 
want a comma In the message 
string, be sure to enclose the en· 
tire message In double quotes 
when you type it In. This is 
because the program uses an in
put statement to accept your 
new message. 

The program, as written, will 

sit at the very top of a 16K 
machine. It's not relocatable 
because of the message point· 
er. To move this program some
where else you'll have to change 
the values of the pokes as well 
as the eighth and/or ninth num· 
bers In the data statement to 
show the starting location of the 
new message. It shouldn't be 
too difficult. For example, if you 
wanted to use this program at 
the top of a 4K machine, you 
would change the FOR state
ment In line 30 to: 

FOR K=20400T020415 

You would also change the 127 

in line 40 to 79 and the 32704 In 
line 50 to 20416. Everything else 
Is the same. Oh yes, be sure to 
set the memory size accordingly 
(32688 as the program now 
stands) or th ings won't function 
right. 

I think you'll find t he new 
ready patch a very amusing pro
gram. I've received some very 
puzzled looks when someone 
sees my computer dlsplaylng 
"Yes, Your Majesty." • 

Why Do Professionals Prefer 

BECAUSE BECAUSE 

• 


• Quality 

• Customer 
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Jlusiness 

Medical 

Real Estate 

Computer Systems 


Unique software • Techmcal support • Quick 
delivery • ·Established company • Release 2 
CP/M ' (some packages under UNIX• and T ASOSS' ) 

software • ln· house expertise • Fast 
response • User or1ti:nlahon • Competitive prices 

service • ~·· media • Onyx
hardware (CP/M and UNIX versions) 

Unique swift routing cybernetics response system 
gives you no-nonsense technical answers that save 
you time. Call: (71 4) 848-1922. 

• NEW RM/ COBOL' appltcatlono: 
• Order Entry/Inventory • Recelwablea • Pay.- • 
General LedQer • Flnanclal Modeling • Cltent Account
ing-and more on Ille wayl 

• NEW CBASIC2' appllcatlono: 
• REAP (Real Eat••• Acqul altlon Package). 

Software from Cybemetics? 
RM/COBOL-The new atandard for microcomputer COIOLtt Tiie only COBOL TRS·IO'. Model 11 CP/M-Tlle f•leat Mod 11 CP/M with Ille moat featur". Out
for CP/M (alao on TRSDOS 6 UNIX) w ith altemate keya (multi-key ISAM), CRT atancllng teaching documentation for newcorne.ra to CP/M, multiple CRT emul• 
acr~Mn handling, Interactive de!M19, and Ille moat ..,.ful Lewel 2 featur". Compat t lon, down loading package, aupport for CORVUS 10 Mb hatd dlak. Many addi
lb..1wtth RSC<5aOL ' - bul rune feater. tional uaer-orlented fHlur". 

Plua exist ing CBASIC2 packages And system software packages: Distributed in U.K by· 
APH' (Automated Patient History) MAGIC WAND• Edit ing/Word Processing Microcomputer A ppllcat ions Ltd . 
Osborne & Assoc.- Payroll • PayablestRece1vabtes CBASIC2 Compiler BASIC 11, Riverside Cour1, CavershamT~~fQ~~4~~f~~~• General Ledger OSOPT• Soft M erge Package 

NAO' {Name and Address} 

PMS (Property Management System) 


Inquire tor detaHa 
Trademarks of· 'Ryan-McFarland Corp . ·Compiler Systems. Inc. ·0191tal Research. •Bell 804 1 Newman Ave . Suite 208 

Telepnone Laboratories. Inc . ' Tandy Corp . "Verbatim, Inc . Cyberne11cs. Inc . -Struc· 
 Huntington Beach. CA 92647 

lured S terns Group, Inc , 9Small Business Applications. Inc 
 (7 14) 848- 1922 

·. 
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1~1111111 PR~HllR R~lllHI 400/oOFF••/OR MORE!Brand New. Top Quality, Exact Replacement Ribbons & Cartridges These Ribbons Produce 
Super Jet B lacK Impressions and Ultra Reliable Print Life They Are De11vered to Your Door 

Promptly for Much Le!>s Than Most Reta1 Stores 

*SPECIAL! BUY 10 and GET ONE FREE! 

RADIO SHACK U'll I.PY 
RAIMO SHACK I.I'll U'IV 
CO lllOHICS MOOS 700,. 703 
C(HTJIOHJCS I00 I 01 A I02 

I03 300 30 I 306 308 3JO 
3!>8 398 ~ 501 503 508 
!>88 820 820 

C(~lCS 104-10!> 
IBM • SILV£R DOUAA Sys 
34 S11 32 MOl.l Sena 
IMOl• 97• SZ!ie 3281 3710 
3111 -371• .,,. 5100 5103 
5110 52?8. 5256 ~ 

18M • HARMONICA W' SlRIS 
I MOO '973 I 3200 3219 
MOO 2 

nLUYP£ MOO 33 28 35 37 
38 Ill 

OWllO HYTYP£ I (M S 8ut) HI 
Yl(IO ms 10 PRJNn RS• 

00"1£ (ITTS ao PR1NnR MOOS) 
WANG M S S!>' 1W WC 5581 

Wll 1511w 2281 w 
[J(C ''1 • '-OYO 
[J(C ''1 • llOYO 
NC C Sl'IHWRIT! R 

... pl 1395' ""' 
3 pl 11 9513 pl 
3 p1 II 95 3 pl 
3,t. 1933 3 .. 

1 lfl 1695u 
S iil SIO u 

3 pl. 9'2 .. 

10.. 2 '-0 .. 

1,.. 131 .. 

3 ,t. 11003plt 
l lfl u~ .. 
3 pl. 1111 3 .. 
) pl. 20123 plt 
• pl. 23 '-0 3 tll1 

'fllUll WHOUSAU PRIC( 

895 R1t111d ,.. ""Y 
11 95 3 .. 
11 95 3 .. 
115~3 pll 

13 95 GoM c.. 
1'90 s .. 

20 85 3 .. 

1390 10,0 

681 .. 

139~3 "" 
~95 .. 

11 9~3 "" 

" 25/3 "" 
23 50 • " ....... 

/895 U / 
(.l98u) 
13 98 ~•I 
15 85 .., 

(13 95 .., 
(298 u / 

(6 95 U / 

( 139 U / 

(681 u / 

14 65 .., 
15 95 • ., 

( 4 32 U } 

(4 lS H J 
16 90 tll 

ADDRESS·------------------~ 
C TY____ _____SIAT( l P_____ 

ANCIE c•oor•':>< e. 
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c350 
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R~ 
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TERMS: 
M NIMUM PURCHASr $20 
PAYMEN T BY C 0 0 (UPS> CHE CK 
MASTE R CARD OR VISA CHARGf 
CARO 

VOLU M E DISCOUNTS 
20 50 PACKS 10% 
5t tOO PACKS 15% 
' UNDER S20, ADD $5 HANDLING 

" APPROX RETAIL PRICE VARIES 

ANCIE LABORATORIES ,....•s1 
JOI~ tOOU+ ft.,, llUI• 
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O&ll ..,t ltfl...... 

l Check EnclosecJ 
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n VI SA 
r MASTER CHARGE 
ACCT # 
E.XP DATE 
M IN ORDER S20 
PR l(,l:S SUBJl-CT TO CHANGE 

While they last . . . 

t he complete year of 1980 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 you r TRS-80• • in 80 Microcompu tlng last 
yea r? Now is the perfect time to catch up for only $25 .00. • 
In the first yea r of 0 Microcomputing here were 335 articles on your TRS-80- 2 1/t times more than any other 
com puting magazine. Also in 19 0 there were new product review , new 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 it<; own shelf box) for only $25.00 . • 
We have a limited number of these complete sets so end in the card today or call our toll free '800-25 -5473 
and charge it to your VI A, MC or AE card . 

p/111 ,/11pp111~ and lia11d/111$f. (SJ CJ()) • 'TRS-80 LI a Trademark of Tandy 

~-----------
~@@g I want a )ear of 80 M icroeomputing for $25.00 plus 
$3.00 for ~hipping and handling. Plus I'll receive a shelf box to store 
them in. I 
L Ch1."Ck encl~ for s,______ I 
• Ull lC I 

' 1t ~ - -------

Addr=---
tale Zip I 

PIC'OSc allou 4 to 6 1.-crk.~ for de/ii;f'nJ 
80 ~l imx:omputing • 80 Pinc treet • Peterborou~h. :-- . II. 03458 

T~ r:o~n~m~r~~: _!OBI_j 
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APPLICATION 

Mqt e power to your TRS-80. 

Enhance Your 

L~vel II BASIC 


Gii Spencer (VK2JK) 
Box300 
Spit Junction 
NSW 2088, Australia 

Every Level II owner worth his 
salt has by now bought a 

monitor program like RSM2, 
Monbug or T-Bug. Any of these 
fine programs make It tempting 
to dig around in the Level II ROM 
to see how it works. 

The first thing that you ac
quire from your searching about 
is a profound respect for the 
ROM authors. It's obvious that 
every byte does plenty of work. 

Dlscoverte1 

Sooner or later, while cruising 
through ROM land In your moni
tor, a lot a familiar road signs 
will flash past. Pull over to the 
side of the road near & 1660 and 
have a closer look. Well, for 
goodness sake! There are all 
those familiar BASIC words like 
Run, List and Stop. It must be 

(Note: In the text, numbers prefixed wi th & 
are In hexadecimal notation) 

some sort of look·up table. 
And look! There are some 

other English words hiding In 
the jumble. There's Merge . .. 
and Put . . . and Open. Wonder 
what they're there for? Get back 
Into the monitor and let's head 
for RAM. 

As we move through reserved 
RAM, we pass sign posts all 
pointing to the same place. 
There must be 20 or30 in all, and 
each one says JP &0120. They're 
all bunched together near &4170. 
It must be a popular spot: Let's 
jump to 80120 and see why It's 
such an attraction. 

Just a hick town, this &0120. 
A jump there results in this mes
sage to the screen-L3 Error. 
The Level II Manual says this 
about L3 Error: " Disk Basic only: 

10 DEFFNRAO(R)=(3.14159/180)• A 

100 X = COS (FNAAO(W)) 

o.o- to Radlen Con-.lon Functlona 

Fig. 1 

An attempt was made to use a 

. statement, function or com

mand which Is available only 

when the TRS-80 Mini Disk Is 

connected via the Expansion In

terface." 

Gosh, I guess you need about 
$1000 to visit all those exotic L3 
destinations. Well, I probably 
didn't want to go there anyway! 

One day a stranger appeared 
on the shelves at the local Tandy 
store. No black jacket this! It's a 
manual with a rich brown jacket 
and It's called TRSDOS & Disk 
Basic Reference Manual (Cata
·1og No. 26-2104). 

A brief reading reveals that all 
those strange English words In 
the Level II ROM near &1660 are 
Disk Basic words available only 
to those rich enough to afford all 
that extra gear. 

Digging for An1wers 

The Level II ROM Is a pretty 
complex can of worms. There's 
a lot to learn about how It all fits 
together. If I live long enough It 
may all become clear. 

With the use of a monitor, 
ROM can be unraveled a small 
bit at a time. A few things are 
now obvious: 

•The Level II BASIC Interpreter 
can recognize Disk BASIC words. 
•While the Interpreter recog
nizes the words It cannot Imple
ment them. It's just not quite 
smart enough. You might say it 
knows the words .. . but not the 
music! 
• Most Disk BASIC words result 
in a jump to &012D via the links 
near &4170. Thus, an L3 Error re
sults. 

A bit more effort and most the 
mystery Is solved. Table 1 
shows what goes where. Each 
of these links is a jump: there 
are 28 of them. Twenty-four are 
accessed by a Disk BASIC word. 
The other four are reached from 
a particular point in ROM. 

We've now established that 
RAM, from &4152 to &41A5, is 
reserved for Disk BASIC jump 
links. 

Let's look a little further. 
There's also a pattern In RAM 
from &41A6 to &41E4. Dividing 
this area Into three-byte lumps, 
we notice that each lump starts 
with a &C9 (hex for the op code 
RETurn). 

This type of 'three-Qyt!'I lump 
looks like It's a ·link· for a Call 
from somewhere· .In . ROM. The 
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can has simply been short-cir in ROM. As long as the new code 
cuited with a RETurn. The three ends with a RETurn, we'll go for the TRS-80 from Micro-Mega 
byte lump could be replaced right back to the calling routine 

with JP nn (which Is three bytes In ROM. 

long). In that way we could link An Investigation of the Call 

new code into a particular spot links ultimately g ives us Table 2. 


Diak BASIC Word Linke 

RAM LVLll LINK JUMP 
ADDRESS CONTENTS FOR FROM 

&4152 JP &012D CVI T· 
&4155 FN &2524 
&4158 CVS T 
&415B DEF T 
&415E CVD T 
&4161 EOF T 
&4164 LOC T 
&4167 LOF T 
&416A MKIS T 
&416D MKS$ T 
&4170 MKD$ T 
&4173 CMD T 
&4176 TIMES &2510 
&4179 OPEN T 
&417C FIELD T 
&417F GET T 
&4182 PUT T 
&4185 CLOSE T 
&4188 LOAD T 
&418B MERGE T 
&418E NAME T 
&4191 Kill T 
&4194 & &24C8 
&4197 LSET T 
&419A RSET T 
&419D INSTR &2506 
&41AO SAVE T 
&41A3 LINE T 

JP &021D Implements 'l3 ERROR' 

·T =JUMP from BASIC word look-up table. Can be 
reached from Keyboard or from Program 

Table 1 

Other Diak BASIC Linke 

RAM LVL II LINK CALLED 
ADDRESS CONTENTS WITH FROM 

&41A6 RET nn ERROR &19EC 
&41A9 USA &27FE 
&41AC READY &1A1C 
&41AF KB INPUT &0368 
&41B2 BASIC INPUT &1AA1 
&41B5 &1AEC 
&4188 &1AF2 
&41BB NEW/END &1B8C 

and 
&1DBO 

&41BE VDU SELECT &2174 
&41C1 OUTPUT TO &032C 

DEVICE 
&41C4 KB SCAN &0356 
&41C7 RUN &1EA6 
&41CA PRINT &206F 
&41CD &20C6 
&4100 CALF &2103 
&41D3 TAB &2108 

and 
&2141 

&4106 COMMAND &219E 
" INPUT" 

&4109 &2AEC 
&410C READ &222D 
&14DF READ/LIST &2278 

and 
&2844 

&41E2 RET nn SYSTEM &02B2 

RET nn ='Dead End' with room for JUMP or CALL in
~ru.ctlon 

Table2 

The Original GREEN-SCREEN .... 29 

The eye-pleasing Green-Screen fits over the front of vour 
TRS·BO Video Display and gives you improved contrast ·with 
reduced glare. You get bright luminous green characters 'Elnd 
graphics like those featured by more expensive CRT units. 
Don't confuse the Original Green-Screen with a piece of thin 
f ilm stuck to the face of your video tube, such as that adver· 
tised by others. The Original Green-Screen is mounted in a l ull 
frame perfectly matched to the color and texture of the 
TRS·BO Video Display. It is attached with adhesive strios 
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 $1.00 for postage and handling. 

ntE ULTIMATE STAR TREK PACKAGE 

Tired of trivial computer games? This complete Star Trek 
package will provide you wi th endless fascination and 
challenge. In addit ion 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 f illed with uncharted hazards, 
including hostile Klingons, pulsars, and black holes. You 
have at your disposa l 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 s tardays, before re
turning to Star Fleet Headquprters where your overall et-fee· 
tiveness as a starship commander will be scored. High 
scores are po·ssible only with careful planning and effective 
battle tactics. The "Voyage Log" sheets will guide your 
strategy, and the " Torpedo and Maneuvering Charr.. 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 $1.00 for postage and handling 

Terms: Check or money order, no CODs or credit csrds, please. Add smount 
shown for pos tage and handllng'o prlct1 of the Item. All items shipped within 48 
hours by first class or priority mail. Virginia residents, add 4% sales lax. 
~---- - -

Micro-Mega ·P.O. Box 6265 ·Arlington,Va 22206 
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Of the 21 links, 18 are each for certain, let me know! duced in Program Listings 1 and 
cali.d from only one place in 
ROM. Three are called from two So What? 

2. This short program (not much 
over 1 K bytes) gives access to 

places. The column in Table 2 A fair question. In my case, a selected Disk BASIC commands. 
head«! Link with Is a bit sus study of these link tables start It also offers the ability to quick
pect. That's because I haven't ed me on the road to a machine ly renumber BASIC lines as you 
yet positively figured out what language program called Level go along in a quite sophisticated 
ROM ;s up to when the calls are II and 1/2. The source and object way. 
glven~hen you work them out codes (called Twohaf) are repro- Finally, Twohaf provides a fa-

Program Listing 1 

00100 
110100 

< TWOHAF > 
< TWOHAF > 

PART 
PART 

l 
l 

V 1.2 
V 1.2 

890481 
880401 

00110 A TRS-80 LEV EL II BASIC ENHANCEMENT PROGRAM 
00128 
00130 
00140 
001s0 

GIL SPENCER (VK2JK) 
BOX 300 / SPIT JUNCTION, 
AUSTRALIA 

NSW 21188 

ll0160 
01l l70 THIS PROGRAM ENABLES THESE NEW BASIC FUNCTIONS -
110180 l. DEF FN -DEFINE FUNCTION 
00190 2. DEFUSR - DE FINE USER 
00200 
00210 3.

4 . 
' 
LINE 

-PREFIX FOR HEX NOTATION 
-LINE RENUMBERI NG COMMAND 

00220 S. MERGE -SET CONCATENATE PARTITION 
00230 6. RSET -RESET " PARTITIONS 
llll240 
ae2se 
11112611 

FOR DETAI LS , SEE TANDY TRSDOS & DISK BAS IC MANUAL 

00 270 THIS PROGRAM I S LOADED BEGINNING AT -
42E9 00280 

00290 
ORG 42E9H ; (TH E USUAL START OF BASIC ) 

003110 NOTE - ACTI VE PART IS PROTECTED BY RELOCATING THE 
0B310 USU AL START OF BASIC HIGHER IN MEMORY. 
110320 THE INITIALIZATION ROUTINE I S OVERWRITTEN 
00 330 APTER EXIT PROM TWOHAF. 
00340 1 

42E9 
42EC 

3AAF40 
3D 

003S0 
00360 

ASS LO 
DEC 

A, (40AFll) 
A 

42 ED 30 80 370 DEC A 
42EE 30 00380 DEC A 
42EF B7 00 390 OR A 
42P0 37 110400 SCF 
42Pl CAS6 43 
42F4 4E 
42FS 23 

00410 
00420 
00438 

JP 
LD 
INC 

Z,AS6 
C, (HL) 
HL 

42F6 46 
42F7 CS 

00440 
004S0 

LO 
PUSH 

B, (!IL) 
BC 

42F8 FA1343 
42FB 23 

004 60 
004 70 

JP 
INC 

M,AS7 
HL 

42FC 4E 
42FD 23 

1111480 
00490 

LO 
INC 

C, (HL) 
HL 

42FE 46 
42FF CS 

00S00 
00 Sl0 

LO 
PUSH 

B, (H L) 
BC 

4300 E21343 
4303 23 

00S20 
00 530 

J P 
INC 

PO ,AS7 
HL 

4304 DA0A43 
4307 211041 
430 A 4E 
430B 23 

00 S40 
00550 
00560 
00570 

ASS 

J P 
LO 
LO 
INC 

C, ASB 
HL ,411DH 
C, (HL) 
HL 

430C 46 
4300 23 

00580 
011590 

LO 
INC 

B, (HL) 
HL 

430E CS 00600 PUSH BC 
430P 4E 
4310 23 

00610 
11116 20 

LD 
INC 

C , (HL ) 
HL 

4311 46 
4312 cs 

006 30 
011640 

LO 
PUS H 

B, (H L) 
BC 

4313 DA60 43 
4316 CF 

110650 
00660 

AS7 
ASl 

JP 
RST 

C,AS9 
8 

4317 BE 
4318 3E80 
431A 32DC40 
4310 86 
431 E 4 7 
431 F C31226 

0067 0 
00680 
00690 
007110 
80710 
110720 

CP 
LO 
LD 
OR 
LO 
JP 

(HL) 
A,80H 
(40DCH) , A 
(HL) 
B, A 
26 1 2H 

4322 CD164 3 110730 ASC CALL ASl 
432S 3MF40 
4328 87 

00740 
007 S0 

LO 
OR 

A,( 40AFH) 
A 

4329 FS 1107 60 PUSH AF 
432A 22F3 40 
4320 EB 
432E 7E 
432F 23 

00770 
00780 
00790 
00eee 

LO 
EX 
LO 
INC 

(40F3H),HL 
DE, HL 
A, (HL) 
HL 

4330 66 
4331 6P 
4332 B4 

110810 
00820 
00830 

LO 
LO 
OR . 

H, (HL) 
L,A 
II 

4333 CA4E44 
4336 7E 
4337 FE28 

00840 
808S0 
89860 

JP 
LO 
CP 

Z,AS2 
A, (HL) 
28H 

4339 C289 43 
433C D7 

00870 
eeeee 

JP 
RST 

NZ ,AS3+1 
16 

4330 220840 
4340 1802 

110890 
110908 

LD 
JR 

( 40D8H) , HL 
AS4 

Program continues 

cility for appending one BASIC 
program to the end of another
concatenating BASIC programs. 

The source of Twohaf was 
written using Tandy's EDTASM 
(version 1.2) on a 16K machine. 
Because of RAM limitat ions it 
had to be written in two separate 
parts. When the object code 
from both parts is put together, 
we have Level II and 1/2. 

Like most of us, I have looked 
at many enhancement pro
grams for the Level II TRS·80. 
Many are very elaborate and rep
resent a lot of work. The trouble 
is that they take up too much 
room in RAM while providing a 
lot of functions that I personally 
never use. Furthermore, each 
enhancement is equipped with a 
multi-page manual that keeps 
getting misplaced. 

It finally came time to make a 
list of things that would be use
ful enhancements for Level II for 
my applications. 

The list was short: 
1. Enable DEF FN (DEFine 
FuNction) 
2. Enable DEFUSR (DEFine 
USeR) 
3. Enable hexadecimal nota
tion. 

4. Enable BASIC line renumber
ing. 
5. Enable appending one BASIC 
program to another. 
All these functions are around 
as parts of various enhance
ments on the market. No one 
utility that I have found offers 
them all. 

DEF FN (DEFlne FuNctlon) 

This is perhaps the most use
ful Disk BASIC command for my 
kind of programming. It permits 
the programmer to define a nu
meric or string function. After 
definition, the function can be 
called one or many times in a 
program. The Disk BASIC man
ual (referenced earlier) explains 
DEF FN. 

A sample of the use of DEF 
FN is shown in Fig. 1. Note that 
the variable used to define a 
function need not match the var
iable used when the function is 
called. 

Remember that a function 
definition is not limited to one 
variable. It's also useful to real
ize that one function can be 
used within the definition of an
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Put a wrist watch on your Computer. Gives Time. Dote, 

DRAW80 
DRAW-80 is a machine language 
routine that allows you to draw 
graphics to the screen, and then 
save them for future use. Accepts 
Input from Keyboard. Joystick. 
Light Pen. Easy to use. with full docu
mentation. 
DRAW-80 (Alone) .......... $6.95 
When purchased with light 
pen . . ................ . . . . $4.95 

Upgrade your Model Ill to 32 or 48 K with the RIGHT 
Memory Chips. These are Prime Ceramic 150ns (Fast!!) 
chips. Oewore of slower chips. as future Mod Ill upgrade 
may not work with them! 
16K set . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $45.00 
32K set .................. . . ... . . . .. . ... . . $80.00 

------ ---------------iONLY ....... . ....... $11 .95 Dealer I uiries Invited 


(516) 981-8568 (Voice) CE:= 
(516) 588-5836 (Data) 

~.......~_.-MNET-70331, 105 =Add $2.00 S & H 
Enterprises Dealer Inquiries Welcome NYS res. odd oppr. tax 

171 Hawkins Road .-122 

Centereach, New York 11720 

UNI-TERM 
UNIVERSAL TERMINAL 
PROGRAM 
The first and only fully intelligent terminal program for 
DOTH Mod I and Mod Ill users! Includes all features 
found as Terminal programs costing MUCH more, plus 
many not found anywhere else. Includes extensive 
documentation and handsome binder. 
Price .. ... . ......... .. .. .. ....... ...... ... $79.95 

RUN YOUR OWN COMPUTER 
BULLETIN B©ARD 

Oecome o CONNECTION-80 SYSOP with on AutoCon
nectlon Modem. Messoge-80 DOS Software (by Richard 
Taylor) and CONNECTION-80 Enhancements (by Tom 
Vonde-Stouwe) all for only $389 .00 ($90 off regular 
price). 
Other Oulletin Boord and Electronic Moil Packages 
available. Coll for Info. 

LIGHT PEN 
Mod I and Ill Light pen. Needs only a 9 
Volt Battery. Attaches through the Cos· 
sette recorder for ease of operation. 
Easy to use and program. Comes 
complete with hardware and exten
sive documen-totion and sample 
routines. All this power for only$12.95 

TJC-T@C 80 
Micro· Clock 

and Doy of Week, without the need of operator input. 
Runs 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 

Mod Ill Version .......................... $109.00 


MODEL Ill SPEED UP! 
Load in the 500 Baud system tapes in 1 /3 the time with 
copy Ill. This utility will read in you 500 baud system 
tapes. and then write them out at 1500baud. This gives 
you backup protection as well as speeding up your 
tapes. A must for all Model Ill Cossette users! 
ONLY . .. .. ... . .... . . .. . ............... . .. $14.95 

MODEL 111 DISK 
DIRECTORY PROGRAM 

THE COPYRIGHT KIT 

A self-Instruction booklet on copyrighting tti. computer 
programs you write. 
INCLUDES: Step by Step Instructions. sample forms, as 
well as discussions of copyrights, patents and trade 
secrets. your rights secured by copyright. legal reme
dies upon Infringements, material not copyrightable 
and MUCH MORE! IF YOU EVER WROTE A COMPUTER 
PP.OGRAM YOU NEED THIS BOOK! Written by Attorneys. 
Published by Notional Attorneys' Publications. Inc. and 
distributed exclusively through OJ. Enterprises. 

Catalogue program for Model Ill Disk systems. Con run 

on as little as a 32K 1 Disk system. Help you keep track, 

of ALL of your programs. 

ONLY ... .. .......... ....... .. . ... .. .. ... $19.95 


L--------------------1 Catalogue your Diskettes with this easy to use 

.... 
.-See List of Advertisers on page 306 80 Microcomputil]g, July 1981 • 205 

http:only$12.95


COMPUTER 
EQUIPMENT 

&SOFTWARE 
BARGAINS 

EVERY MONTH 
BUY, SELL OR TRADE ALL TYPES OF COMPUTER 
EQUIPMENT AND SOFTWARE (pre-owned and 
new) among 20,000 readers nationwide. 
FEATURES: 
• Low classified ad rates· 10¢ a word 

• Hundreds of ads from individuals 

• Categorized ads so you can find them instantly 

• Large (11 by 14") easy to read pages 

1Subscribe now for $10 and receive 13 issues/year 
(one FREE plus 12 regular issues). After receiving 
your first issue if you're not completely satisf ied 

1 you may have a 100% refund and you still keep the 
first issue free. Bank cards accepted. 
BONUS: If you have something to advertise (pre
owned or software) send in a classified ad with your 
rubscription and we'll mn ii FREE . 

~ The Nationwide Marketplace for Computer Equipment 

~ C~1!]!:i';1.7:~S:L~t~~:=:':/;~,~ 212 

4342 CF 911919 ASlll RST 8 
4343 2C 811929 INC L 
4344 11£84 81938 AS4 LD C,84 
4346 CD6319 H941l CALL 1963H 
4349 3E88 889511 LD A,88H 
434B 32DCU Bll968 LD (UDCH) ,A 
434£ CDOD26 00979 CALL 260DH 
4351 EB 00980 EX DE,HL 
4352 37 99999 SCF 
4353 C3E9 42 01090 ASll JP ASS 
43S6 D22324 01019 AS6 JP NC,2423H 
4359 DS 01020 PUSH DE 
43SA EB 91030 EX DE,HL 
435B CD8828 01040 CALL 2888H 
435E Dl 910S9 POP DE 
435F AF 91868 XOR A 
4369 E5 01078 AS9 PUSH HL 
4361 FS 010811 PUSH AF 
4362 EB 01098 EX DE,HL 
4363 7E 01199 LD A, (HL) 
4364 FE29 91110 CP 29H 
4366 20DA 01120 JR NZ, AS10 
4368 2AF3 40 1111 30 LD HL, ( 40 F3H) 
4368 CF 011 411 RST 8 
436C 28E5 01150 JR Z,ASll 
436E 2AD849 01160 LD HL, (40D8H ) 
4371 CD0D26 01178 AS13 CALL 269DH 
4374 E3 91180 EX (S P) ,HL 
437S CD281F 91190 CALL lF2BH 
437 8 7 E 81209 LD A, (llL)
437 9 FE29 01219 CP 29H 
4378 2887 01220 JR Z, ASl 2 
437D CF 01239 RST 8 
437E 2C 01240 INC L 
437F E3 01250 EX (SP), HL 
4389 Cf' 01260 RST 8 
4381 2C 01270 INC L 
4382 18ED 91280 JR AS13 
4384 D7 01290 AS12 RST 16 
4385 E3 01309 EX (SP), HL 
4386 CF 01319 RST 8 
4387 29 013211 ADD HL,HL 
4388 3EDS 01330 AS3 LD A,0DSH 
438A CF 91340 RST 8 
4388 05 91350 PUSH DE 
438C CD3723 01 360 CALL 2337H 
438F 2B 01370 DEC llL 
4399 07 01380 RST 16 
4391 C29719 01390 JP NZ,199 7H 
4394 E7 01499 RST 32 
43 95 282f' 01410 JR Z,A'rl 
4397 Dl 01420 AT6 POP DE 

r~.._...___... - k - ........-...---~.__..~.__...._...._...._..~~- 4398 Fl 91 430 AT4 POP AF 
4399 283P 91449 JR Z,AT2 
4398 381C 914S0 JR NC,AT3 
439D El 91469 POP HL 
439E Cl 014 70 POP BC 
439F 79 01489 LD ( HL) , B 

1 STOCK MARKET I 
2B 014 90 HL 

43Al 71 01S00 LD ( llL) ,C 
Bl'J H & H Trading Company for Mod. I, II, & Ill TRS-80®s I 43A2 f' A9843 01Sl9 J P H, AT4 

SOFTWARE 1 43A9 DEC 

431\S 2B 91 S20 DEC llL 
431\6 Cl 01 S30 POP BC 
43117 70 01S49 LD (llL) , llIi STOCK TRACKERTM times trades on individ- 43118 2B 015S0 DEC HL 
431\9 71 01S60 LD (llL) , C 

ual stocks and options. Uses a technical volume 431\A E29843 91S79 JP PO,AT4 
43AD 2B 91580 DEC !IL

analysis. Completely objective. Gives buy, sell I 43AE Cl 81598 POP BC 
43AF 70 01600 LD ( HL ) , B


signals. I 4388 2B 01610 DEC HL 

4381 71 01620 LD (llL) ,C

MARKET TRACKER™ times tops & bottoms 4382 2B 01630 DEC HL 
4383 Cl 916 40 POP BC 

on the Dow Industrials; a composite of six tech- I 43B4 70 016 S0 LD (llL) , B I I 
43BS 28 01660 DEC HL

nical indicators. Some judgement required. I 4386 71 01670 LD (HL) , C 
4387 18DP 01689 JR AT4 
4389 DS 91690 AT3 PUSH DE 
43BA F'S 01700 PUSH AF

Gives buy, sell signals. I 

43BB E7 01719 RST 32 
43BC 11D349 01728 LD DE, 40 D3H

These two programs are accurate. 

I 
43Bf' CC8828 01730 CALL Z,2888H 
43C2 Fl 81748 POP AF 

Huridreds of satisfied users. 
43C3 C31A28 817 S0 JP 2811\H

I 43C6 2AB3 40 01769 ATl LD HL , ( 49B3H ) 

I 43C9 EB 01770 EX DE ,HLASK FOR THE EVIDENCE! 43CA 2A2141 017 88 LD HL, ( 4121H) 

I 43CD Df' 91790 RST 24 
43CE 380S 91800 JR C,ATS 

I 
 FOR MORE INFORMATION OR TO ORDER. CONTACT: 
 43D0 CD43 28 81819 CALL 2843H 
43D3 18C2 01R20 JR AT6 
43D5 Dl 01830 ATS POP DE 
43D6 21D349 01840 LD HL , 48D3H 
43D9 ES PUSH 
43DA CDf'S29 81868 AT2 CALL 29FSH 

i f-1, e& ~ TJm]JNG C(J"vfUJ.NY 01858 HL 
i POST OFflCE BOX 235... ..-223 43DD 7E 81870 LD A, (RL)! PLEASANT HILL. CALIPOftNIA 84523 43DE 228340 01880 LD ~~llB3H),HLI Telephone 415/837· 1030 i 43£1 El 01890 POP 

43E2 77 01990 LD (HL),At IVISA & MASTERCARD 
Program cont>nues 
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43E3 23 91910 
43E4 71 01929 
43ES 23 91930 
43E6 79 91940 
43E7 18AF 91950 
43E9 FECl 01960 DEF 
43 EB 28S2 01970 
43ED CD1643 01980 
43F0 CD2828 01990 
43F3 EB 02999 
43F4 73 02010 
43FS 23 02020 
43F6 72 02030 
43F7 EB 92040 
43F8 7E 92050 
43F9 FE28 02069 
43FB C20SlF 92979 
43FE D7 02980 
43FF CD0D26 02090 D£2 
440 2 7E 02100 
4493 FE29 02110 
4405 CA0SlF 02120 
4408 CF 02130 
4499 2C 02149 
449A C3FF43 02150 
440D Fl 02160 USR 
440E CD2D4 4 02170 
4411 DS 02180 
4412 CD2C2S 02190 
44lS E3 92200 
4416 4E 02210 
4417 23 02220 
4418 46 02230 
4419 21E726 02240 
441C ES 022S0 
44lD cs 92260 
44l E 3AAF40 02270 
4421 FS 02280 
4422 FE03 02290 
4424 CCDA29 02390 
4427 Fl 02310 
4428 EB 02320 
4429 212141 02330 
442C C9 02340 
442D D7 023SO USl 
44 2E 010009 02369 
44 31 300S 02370 
4433 D63 0 92380 
443S 17 02390 
4436 4F 02400 
4437 D7 9241B 
4438 EB 02420 US2 
44 39 211F4A 02439 
44 3C 09 02449 
443D EB 02450 
443E C9 02469 
443F CD2D44 02479 DEl 
4442 D5 92489 
4443 CF 02499 
4444 DS 025911 
4445 CD022B 0251B 
4448 E3 02S29 
44 49 73 112539 
44 4A 23 92549 
444B 72 92550 
444C El 02S611 
444D C9 92579 
444 E 1E2£ 025811 AS2 
4450 C3A219 92S99 
4453 1111988 112680 HEX 
4456 D7 92619 
44S7 2B 92629 
44S8 9695 02639 
445A 23 02640 HX6 
44 5B 7E 92650 
44 5C CD3El E 92669 
44 SF EB 92670 
4469 388A 92689 
4462 FE3A 92690 
446 4 3919 02100 
4466 D630 92710 
4468 381S 02729 
446A 18116 92730 
446C FE47 02740 HX3 
446E 300F 92750 
44 79 D637 92760 
4472 29 02770 HX5 
4473 29 02780 
4474 29 02790 
4475 29 02800 
4476 BS 028111 
4477 6F 02829 
4478 es 02839 
4479 CAB297 02849 
44 7C EB 02859 
447D 18DB 92869 
44 7F CD9A0A 02879 HX4 
4482 EB 02880 
4483 C9 02890 
4484 00 02909 LAST 
0900 82910 
00000 TOTAL ERRORS 

.-See Llsr of Advertisers on p•ge 306 

INC 
LD 
INC 
LD 
JR 
CP 
JR 
CALL 
CALL 
EX 
LD 
INC 
LD 
EX 
LD 
CP 
JP 
RST 
CALL 
LD 
CP 
JP 
RST 
INC 
JP 
POP 
CALL 
PUSH 
CALL 
EX 
LD 
INC 
LD 
LD 
PUSH 
PUSH 
LD 
PUSH 
CP 
CALL 
POP 
EX 
LD 
RET 
RST 
LD 
J R 
SUB 
RLA 
LD 
RST 
EX 
LD 
ADD 
EX 
RET 
CALL 
PUSH 
RST 
PUSH 
CALL 
EX 
LD 
INC 
LD 
POP 
RET 
LD 
JP 
LD 
RST 
DEC 
LD 
INC 
LD 
CALL 
EX 
JR 
CP 
JR 
SUB 
JR 
JR 
CP 
JR 
SUB 
ADD 
ADD 
ADD 
ADD 
OR 
LD 
DEC 
JP 
EX 
JR 
CALL 
EX 
RET 
DEFB 
END 

HL 
(HL) ,C 
HL 
(HL) ,B 
AT4 
0ClH 
Z,Dt:l 
ASl 
282811 
DE,HL 
(HL) , E 
HL 
(HL) ,D 
DE,HL 
A,(HL) 
28H 
NZ,1F0SH 
16 
260DH 
A, (HL) 
29 H 
Z,1F0SH 
8 
L 
DE2 
AF 
USl 
DE 
2S2CH 
(SP) ,HL 
C, (HL) 
HL 
B, (HL) 
HL,26£7H 
HL 
BC 
A, (40AFH) 
AF 
3 
Z,29DAH 
AF 
DE , HL 
HL,4121H 

16 
Bc,0 
NC,US2 
30H 

C,A 
16 
DE,HL 
HL,4AlFH 
HL,BC 
DE , HL 

USl 
DE 
8 
DE 
2B92H 
!SP! ,HL HL ,E 
HL 
(HL) ,D 
HL 

E, 2EH 
19A2H 
DE,9 
16 
HL 
B, 5 
HL 
A, (HL) 
1£3EH 
DE , HL 
NC,HX3 
3AH 
NC,HX4 
30H 
C,HX4 
RX5 
47H 
NC,HX4 
37H 
HL , HL 
HL , HL 
HL,HL 
HL,HL 
L 
L,A 
B 
Z, 07B2H 
DE,HL 
HX6 
0A9AH 
DE , HL 

0 

RO
Dept c, Box 839 I Ho Hollywood, Ca 91603 I 1213) 764-3131 

INTRODUCES 

Nrw.§trrtpt 

PROFESSIONAL 


WORD PROCESSING 

<*> f o r t h • <*> 


TRS-eo®Mod•1• I and :I:J:I 

Powerful editing and for matting featurH formerly 
availabl• only on large IB~Tim•-Sharing computers 

E.isy-to-use 1!il.I. Full-ScrHn Editing 

Typeahead - never lo••• k•ystrok•• 

Flexible - big docum•nts, Form Lett ers, I ndex, 
Tabl• of Contents, block move/ copy, global change 

EPSON®Mx-ao - all 12 f onts, including EMPH.ASI%ED 

Line Pri nter IV - Right- justifi•d Proportional font 
<ours wu the first complet• s ys t•m to do s o l 

PLUS : underlining, bscripts, superscript•
SU 

doub1•-width1 C•nt e r ing, and much mor e 

Diablo~ and others I undu linina and good support 

Excellent documentation - hundreds of exlllllples 

Int r oducto r y Pri c • l 

<until 7 / 31/81, then t99.~, and I.till a bar g&in !J 

R•quir•• 481:, r u n • u nder TRSDOS~ NEWDOS, 
NEWDOS/8<f. VTO~ 4.0, LOOS? <Upgrade privil• ge 
f rom SUBSCRIPI' appliH t o curr•nt licenHH.l 

PVOBAK 
Kl!yboar d t rans l ator wi th press- on l&belsl •1 9.9!5 
Typing Tutor <requi rH a t ranslatorll t19.9!5 
Sp•ciall Both DVOR.AK pr ogram•: t34,9!5 

(32K disk s ys t ems) 

Software Speedups 

FASTER 	 •29.~ 

Anal yses executing BASI C prog r ams , th•n 
identifi•s a simple program chang• to improv• t h•ir 
execution spHd. HQ htrdware chAQQIS AJ:.t. involy•d• 
works wi th packages as well &• you r own code and 
can re duce run-time• by 10- !50•"'°· Ex&mpl•I 
•move s election• in "Othello" dropp•d from 48 t o 32 
aecond s . Runs on 16- 48 K Lev• l II t ape or disk. 
Models I and III , Written in %-80, Thi• wi ll b• one 
of your mos t valuabl• utilities! 

XTEND40 

Quickly upgrades Mode l I 3!5- trt ck disks t o 40 
t racks wi th your 40-track drives and DOS, { 

OBPERJ: NP 

Ne 	tca!pt checks, C.O.D'11, ch.arge , tnd even e&sh. 
Telep hone orders accept •d f or M/C and VISA, 

Please add f 3 ,00 for s hi pping t o orde r• und•r 
f 2!5.00, Add 6'- tax in Calif., and 10'- outside U.S.A. 

,.... 441 
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other. 

DEFUSR (DEFine USeR) 

Ten different USA routines 
(USRO hrough USR9) can be de
fined. The purpose of DEFUSR 
is to tell the BASIC interpreter 
the start address of a machine 
language subrout ine. 

Values can be passed from 

BASIC to USA and vice versa. 
Consult both the Level II BASIC 
manual and the Disk BASIC 
manual for the complete story. 

Hexadecimal Notation 

Disk BASIC offers you a way to 
use both hexadecimal and octal 
notation in addition to decimal 
notation. This is a great help to 

the programmer. It avoids the er
rors made when code is avail
able in hex (or octal) and needs 
to become part of a BASIC pro
gram (which requires decimal). 

Level II and 1/2 skips the octal 
option. There just doesn't seem 
to be much demand for it, which 
simplifies matters. A number 
without a prefix Is assumed to 

be decimal. A number with an 
ampersand (&) prefix is as
sumed to be hexadecimal. Thus, 
in Level II and 1/2 the Interpreta
tion of these two statements is 
identical: 10 DEFUSR3 = 27648, 
10 DEFUSR3 = &6COO. Level II 
and 1/2 does not support hex no
tation in data or input state
ments. 

BASIC Line Renumbering 

0292 0 
0293 0 
029 40 
029S 0 
02968 1 
02970 
02980 
82990 ; 

Program Listing 2 

< TWOHl\F > PART 2 v 1. 2 898401 

GIL SPENCER (VK2JK ) 
BOX 300 /SPIT JUNCTION, NSW 2088 
AUSTRALIA 

THE FOLLOWING LABELS , DEFINED IN PART 1, ARE NEEDED IN 
PART 2 

4322 03000 ASC DEFL 4322H 
43E9 03010 DEF DEFL 43E9H 
449 0 03020 USR DEFL 449DH 
44 S3 03039 HEX DEFL 44 S3H 
4484 93848 L.\ST DEFL 44 84H 

93959 
44 84 93860 

0307 0 
ORG LAST ;CONNECT TO lST PART OF TWOHAF 

44 84 CD611B 03080 LINE CALL 1B61R 
44 87 811ElD 
448A 28 

0389 0 
83199 

LO 
DEC 

BC , lDlEH 
HL 

448 8 07 
44 8C CS 
44 80 810A80 
4498 cs 

':~g:
03130 
03140 

RST 
PUS H 
LO 
PUSH 

16 
BC 
BC ,900AH 
BC 

4491 so 
44 92 S8 
44 93 28 26 
44 9S FE2C 

0315 0 
03169 
0317 8 
93180 

LO 
LO 
JR 
CP 

D,B 
E,B 
Z,NUl 
2C H 

44 97 28 09 
4499 DS 

03190 
032 00 

JR 
PUSH 

Z,NU2 
DE 

449 A CD 4f'lE 03210 CALL 1E4FH 
44 90 4 2 
449E 4B 
44 9F Dl 

03220 
03238 
83248 

LO 
LO 
POP 

B,D 
C,E 
DE 

44A0 2819 
44A2 CF 

03250 
03260 NU2 

JR 
RST 

Z,NUl 
8 

44A3 2C 03270 INC L 
44A4 CD4FlE 93280 CALL 1E4FH 
44A7 2812 
H A9 fl 

83290 
03388 

JR 
POP 

Z,NUl 
AF 

44 M CF 0331 0 RST 8 
44AB 2C 03 320 INC L 
44AC 05 03330 PUSH DE 
44 1'0 CD5 Al E 933 48 CALL lESAH 
44 B8 
44B3 
44 B4 

C2971 9 
7A 
83 

933 S8 
83 369 
83379 

JP 
LO 
OR 

NZ, 1997H 
A,D 
E 

44B5 CA4 AlE 
44 88 EB 
44 B9 E3 
44 BA EB 
44 BB CS 

03389 
03390 
03408 
03410 
03420 NUl 

JP 
EX 
EX 
EX 
PUSH 

Z,1E4AH 
DE ,HL 
(SP), HL 
DE, HL 
BC 

, 44BC EB 
44 BD 22ES45 
44C0 EB 
44Cl co2ClB 
44C4 Dl 

83430 
03440 
03450 
03460 
03470 

EX 
LO 
EX 
CA LL 
POP 

DE,HL 
(NU B) ,HL 
DE, HL 
1B2CH 
DE 

44C5 OS 
44 C6 CS 
44 C7 CD2Cl B 

03480 
03490 
03S 00 

PUSH 
PUSH 
CALL 

DE 
BC 
1B2CH 

44CA 60 
44CB 69 
44 CC Dl 
44CD OF 
44 CE EB 
44 CF DA4AlE 
44 02 Dl 

03S l0 
03S2 0 
03530 
035 40 
035S0 
03S 60 
03 S7 0 

LO 
LO 
POP 
RST 
EX 
JP 
POP 

H,B 
L, C 
DE 
24 
DE , HL 
C, 1E4AH 
DE 

4403 Cl 03 580 POP BC 
4404 Fl 93590 POP AF 
4405 05 03600 PUSH DE 
44 06 180E 03610 JR NU3 
4408 
44 09 
44 DC 
44 00 

09 
DA4AlE 
EB 
ES 

03628 
03630 
036 40 
036 S0 

NUS ADD 
JP 
EX 
PUSH 

HL,BC 
C, 1E4AH 
OE , HL 
HL 

44 DE 
44 El 

21 F9FF 
OF 

03660 
0367 0 

LO 
RST 

HL,0Ff'F9H 
24 

44 E2 El 03680 POP HL 
44 E3 
44 E6 

01\41\lE 
OS 

03690 
03700 NU3 

JP 
PUSH 

C, 1E4AH 
DE 

44 E7 SE 0371 0 LO E, (HL) 
Program continues 

This is certainly one facility 
that every programmer wishes 
he had at his finger tips. A line 
renumberer should be easy to 
use; should be fast; should fix 
all pointers (GOTO, GOSUB, 
etc.); and shou ld be flexible (vari
able start points, variable incre
ments, etc.). 

Level II and 112 offers all these 
advantages. Abou t the only 
thing it does not do is change 
any reference to line numbers 
that you may have buried in 
REM statments. 

The Disk BASIC word that acti
vates the line renumbering rou
tine in Level II and 1/2 is Line. 
Used by itself, it assumes these 
default values: 
•New first line number = 10 
•Renumber a// lines 
•Increment= 10 

The Line command can con
trol all three o f these parame· 
ters. For example, LINE 1000, 
500, 20 means: new f irst line 
number= 1000; start renumber
ing with old line number 500; in
crement= 20. 

Such contro l is extremely 
handy when you need to insert a 
large block o f numbers in the 
middle of a BASIC program to 
accommodate a new routine. 

Default values and specific 
values can be mixed in the Line 
command. For example - LINE, 
100 means: new first line num
ber= 10; renumber all lines; in
crement = 100. 

Concatenating BASIC Programs 

In EDP the word Merge means 
to shuffle or blend together. Ap
pend or Concatenate is a subset 
of Merge, meaning place next to 
each other. 

As the word Append is not in 
the Disk BASIC vocabulary, I had 
to sett le for Merge. Here's how 
you use it: You have a BASIC pro
gram called John in RAM. 
John's highest line number is 
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The World's 
First Under SiOO 

RllER-1 

80 Column Dot Matrix Printer 
PRICE BREAKTHROUGH FROM MICROTEK 

Bytewriter-1, the $299 printer that has taken the 
industry by storm! A product made possible 
through cost-effective design, efficient 
manufacturing operations, a proven low-cost 
print mechanism and the simplest possible 
control electronics. We have done extensive 
testing with all three models of the TRS-80, the 
Apple II, and the Atari 400 and 800. That is why 
we can guarantee you won't have any interface 
problems with the Bytewriter-1. 

TRS-80 1s a trademark of Radio Shack. Div of Tandy Corp. 

Apple 11 Is a trademant of Apple Computer, Inc 

Atari 400 & 800 are trademants of Atan, Inc. 

Bytewnter·1 1s a trademark of M1crotek. Inc 


..-390Microtek, Inc. 
9514 Chesapeake Drive 
San Diego, CA 92123 
Tel. 714-278-0633 
Outside Calif. call 
toll free: 800-854-1 081 
TWX. 910-335-1269 MICROTEKlnc. 

BYTEWRITER-1 SPECIFICATIONS 

Printing Technology: 	 7-wire bi-directional 
impact wire matrix 

Printing Speed: 	 60 lines per minute 
(80 characters per second) 
continuous 

Character Set: 	 96 character ASCII 
(upper and lower case) 

Character Size: 	 10 characters per inch 
(80 columns per line) 
plus expanded printing 

Paper: 	 Friction feed (synchro
nous), accepts single 
sheet and roll paper up to 
91/2 inches maximum 
width. Prints original plus 
3 copies. 

By the way, our replacement print-head costs 

less than $30 too! 

Call or write today for more information. 




990. You have another BASIC in BASIC with extra functions at 
program called Les on cassette, your fingertips. 44 E8 

44 E9 
7B 
23 

83720 
83738 

LD 
INC 

A, E 
HL 

and you want to add Les to the 
bottom end of John. In Level II 
and 1/2, simply enter the word 
Merge. The VDU will say OK. 
RAM is now apparently empty 
(llke ' fter New). CLOAD Les In 
the usual way. At this stage the 
line numbers of Les do not mat
ter. Ali er CLOAD it will appear 
as thQIJgh only Les is In RAM. 
You can run it, change it, any
thing ou like. You must renum
ber LetS so that the lowest line 
number Is higher than 990, 
which you can do quickly using 
the L vel II and 1/2 Line com
mand. The Line command will 

To remind you that the en
hancement is In there, a mes
sage will be printed before each 
ready prompt. This is nice when 
you've got as many versions 
around as I have! 

The Level II and 1/2 code 
starts at the beginning of Level 
II free RAM (&42E9). Positioning 
it here means that you can 
almost forget about it. All Level 
II commands work as always. 
You can even set memory size 
for machine language routines 
in high memory. 

You do lose about 1100 bytes 
of free RAM. Of course, if you 

44EA 56 
44EB B2 
44EC EB 
44ED Dl 
44EE 2897 
44F9 7E 
44Fl 23 
44 F2 B6 
44F 3 2B 
44F4 EB 
44 FS 20El 
44F7 CS 
44 F8 CD18 46 
44FB C0234S 
44F E 2AES4S 
4S81 EB 
4S02 CD 2Cl B 
4S8S 68 
4S86 69 
4S07 Cl 
4S88 Dl 
4S09 OS 
4S8A SE 
45BB 7B 
4SBC 23 
4S8D 56 
4S8E 82 

83740 
03758 
83760 
83779 
83788 
83798 
03898 
03819 
03828 
93838 
93848 
83 8Se 
83860 
93870 
83880 
83898 
83999 
839111 
83928 
839 38 
03948 
839S0 
83968 
03978 
039 88 
83990 
0488" 

NU 4 

NUS 

LO 
OR 
EX 
POP 
JR 
LD 
INC 
OR 
DEC 
EX 
JR 
PUSH 
CALL 
CALL 
LO 
EX 
CALL 
LO 
LD 
POP 
POP 
PUSH 
LO 
LO 
INC 
LO 
OR 

D, (HL)
D 
DE ,HL 
DE 
Z,NU4 
A, (HL ) 
HL 
(HL) 
HL 
DE,HL 
NZ,N US 
BC 
NZ8 
NU6+1 
HL , (NU B) 
DE ,llL 
1B2CH 
H,B 
L, C 
BC 
DE 
DE 
E, (HL) 
A, E 
HL 
D, (HL) 
D 

not af.ct John. 
If ydu had a third program on 

cassette named Bruce that you 

find yourself with the memory 
size query again, you'll have to 
reload Twohaf, as the links are 

4S0F 2800 
4Sll EB 
451 2 E3 
4Sl3 EB 
4Sl4 23 

848111 
848 28 
84838 
848 48 
848 S8 

JR 
EX 
EX 
EX 
INC 

Z,NU7 
DE,BL 
(SP),HL 
DE,HL 
HL 

want to add beneath Les, use 
the word Merge again. Then 
CLOAD Bruce and continue as 
wi th Les. Remember that Bruce 

all set back to normal Level 11 by 
the bootstrap. 

Knowing how the links In Ta
bles 1 and 2 work will spark 

4SlS 73 
4516 23 
4Sl7 72 
4S l8 EB 
4Sl9 09 
4SlA EB 

84868 
84870 
84888 
84890 
0u00 
841111 

LO 
INC 
LO 
EX 
ADD 
EX 

( HL), E 
HL 
(HL) ,D 
DE , HL 
HL , BC 
DE,BL 

must start at a higher line other ideas for you. It's nice to 4SlB El 
4SlC 18EB 

84128 
841 38 

POP 
JR 

HL 
NUS 

number than Les fin ished at. 
When you ' ve got all the 

pieces put together (and the on
ly limit Is how much available 
RAM you have), you're ready for 

have some extra commands 
available that you can give from 
the keyboard. 

For example, It Is not at all 
unusual for me to have RSM2 

451 E 811 81A 
4521 cs 
4S22 PEF6 
4S2 4 AF 
4525 32E74S 
4528 2AA448 
4528 2B 
4S2C 23 

84148 
041S8 
84168 
84178 
841 88 
841 98 
84288 
84 2111 

NU7 

NU6 

NU9 

LO 
PUSH 
CP 
XOR 
LO 
LO 
DEC 
INC 

BC, 1Al 811 
BC 
8F6 H 
A 
(FB ) ,A 
HL , ( 4BA4H) 
HL 
HL 

the last command in the se
quence, 'Yhich Is the Disk BASIC 
word RSET. When you enter 
RSET, t he VDU will say OK. Now 
you've got one big BASIC pro
gram! Easy as that! 

Details 

You can add Level II and 1 /2 to 
your arsenal in several ways. 

•Use List ings 1 and 2. These 
listings have both the source 

loaded In high memory (&6COO 
and higher) while jumping back 
and forth between BASIC and 
machine language. It's easy 
enough to get from RSM2 to 
BASIC-G 1A19 does that. Get· 

ting back to RSM2 used to be a 
hassle. I have to first type 
System, then slant line, followed 
by 27648 (or is It 26748?). That's 
now all changed. Only six bytes 
did it. The beginning of ASM2 is 

4S2D 7E 
452E 23 
4S2F 86 
4S3 8 ca 
4S31 23 
4S32 SE 
4S33 23 
4534 56 
453S 07 
4536 87 
4537 28F3 
4539 4F 
453 A 3AE745 
4530 87 
4S3E 79 
453F 2857 
4541 FE9E 
4543 282S 
4545 07 

84 22 8 
84238 
84248 
B42S8 
84268 
84 27 8 
84 288 
84 298 
84380 
84 318 
84328 
84338 
84348 
843S0 
84360 
84370 
84388 
84398 
84488 

NW7 
NW3 

LO 
INC 
OR 
RET 
INC 
LO 
INC 
LD 
RST 
OR 
J R 
LO 
LD 
OR 
LO 
JR 
CP 
JR 
RST 

A, (HL) 
HL 
(HL) 
z 
HL 
E, (HL) 
HL 
D, (HL) 
16 
A 
Z, NU9 
C,A 
A, (FB) 
A 
A, C 
Z,NWl 
9EH 
NZ,NW2 
16 

code and the object code. If you 
have EDTASM I'd suggest you 
key the source Into the EDTASM 
buffer. After all, you are sure to 
decide to Improve It. 
•If you don't have EDTASM, 
you can key in the object code 
using T-Bug or a similar uti lity. 
Use the two left-most columns 
of Listings 1 and ·2. Be sure to 
get the right code in the right ad
dresses. 

&6COO and fortunately it's also 
the entry point. So six bytes 
were added just before &6COO. 

68FA : 21 00 6C : LO HL.6COO 
68FO : 22 80 41 : LO (4180),HL 

After the addition, RSM2 was re
recorded using: P 6BFA 7EOO 

6BFA. The result of this addition 
is to link RSM2 with the Disk BA
SIC word Get. 

Now all that's needed from 

4546 FE8D 
4548 28 EC 
454A 07 
4548 FE0E 
4540 28E7 
4S4F OS 
45S8 CDFE4S 
4553 7A 
45S4 B3 
45 SS 281B 
4S57 ES 
4558 2AE8 4S 
4558 2B 
4SSC 21 2888 
45 5F 28 
4568 21 2008 
4563 2B 
4S6 4 213 080 
4567 El 

84418 
044 20 
04438 
84440 
84450 
04468 
84478 
84488 
84498 
84S8 8 
04 510 
04520 
04 53 0 
84540 
845S8 
84 56 8 
84570 
84588 
04 590 

CP 
JR 
RST 
CP 
JR 
PUSH 
CALL 
LO 
OR 
JR 
PUSH 
LO 
DEC 
LD 
DEC 
LO 
DEC 
LO 
POP 

8DH 
NZ, NW3 
16 
8EH 
NZ, NW) 
DE 
NW4 
A,D 
E 
NZ, NWS 
HL 
HL , ( FC) 
HL 
HL , 2BH 
HL 
HL ,28H 
!IL 
HL,3 8H 
HL 

•If you can 't type (or don't want 
to) write to me and we can ar
range either a trade or sale of a 

BASIC is to enter Get-and, 
presto, we're back In RSM2. The 
same approach can be used for 

4568 182A 
456A FE0E 
456C 28C7 
456E OS 
4S6F CDFE4S 

04608 
04618 
04620 
84630 
04648 

NW2 
J R 
CP 
JR 
PUSH 
CALL 

NW6 
8EH 
NZ, NW7 
DE 
NW4 

cassette version of the program. 
After you have a copy of Level 

your favori te monitor or other 
frequently needed machine lan

4572 
4S73 
4576 

ES 
CD2Cl8 
BB 

84658 
04660 
84678 

NWS PUSH 
CALL 
DEC 

HL 
182CH 
BC 

II and 1/2, it's easy to use. Load 
it into your Level II machine via 
System. The name is Twohaf. 
Hit the slant line command and 

guage utility. 
Now, if we could only speed 

up the baud rate of the cassette 
1/0, maybe we won't need disks 

4S77 3E0D 
4579 3848 
457 8 CDF928 
4S7E 21D64S 
4581 DS 

84688 
84698 
04 780 
84710, 
84728 

LO 
JR 
CALL 
LO 
PUSH 

A,8011 
C,NW8 
28F9H 
HL,NW9 
DE 

Progr•m continues 

everything's done. You 're back after all ... • 
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4S82 CDA728 84730 CALL 28A7H 
4S8S El 84740 POP HL 
4S86 CDAF0 F 047S0 CALL 0FAFH 
4S89 Cl 04768 POP BC 
4S8A CD0A46 
4S8D El 

04770 
04780 

CALL 
POP 

NXl 
HL 

4S8E ES 04790 PUSH HL 
4S8F CS 04808 PUSH BC 
4S90 CDA70P 04810 CALL 0FA7H 
4S93 El 04828 NX6 POP HL 
4S94 Dl 94830 NW 6 POP DE 
4S9S 28 04840 DEC HL 
4S9 6 1890 04 8S0 JR NW 7 
4S98 FE0D 04860 NW l CP 0DH 
4S9A 2099 
4S9C DS 

04 870 
04880 

JR 
PUSH 

NZ,NW7 
DE 

4590 CDFE45 04 898 CALL NW4 
45A8 EB 
45Al 23 

04900 
04910 

EX 
INC 

DE , HL 
HL 

45A2 23 04920 INC HL 
4SA3 23 04930 INC HL 
4SA4 
45A5 

4E 
23 

04940 
04950 

LO 
INC 

C, (HL)
HL 

4SA6 
4SA7 
4SA8 
45A9 
45AA 

46 
EB 
60 
69 
CDEB46 

04960 
049 70 
84 980 
84990 
05000 

LO 
EX 
LO 
LO 
CALL 

B, (HL) 
DE,HL 
H, B 
L, C 
NX3 

4SAD EB 
45AE 13 

8S010 
05020 

EX 
INC 

DE, HL 
DE 

4SAF 
4582 
4SB3 

2AE84 S 
28 
28 

05030 
05040 
eses0 

LO 
DEC 
DEC 

HL , (PC) 
HL 
HL 

4SB4 28 0506 0 DEC HL 
4SBS 
4SB7 
4SB8 

8E8S 
l A 
B7 

05979 
0S080 NXS 
0S99 9 

LO 
LO 
OR 

C, S 
A, (DE) 
A 

4SB9 28 3B 
4SBB 77 
4SBC 23 

0s 1ee 
8Sll0 
05120 

JR 
LO 
INC 

Z,NX4 
(HL) ,A 
HL 

45BD 13 85l 30 INC DE 
4SBE SD 9Sl49 DEC c 
45BF 28P6 
45Cl Dl 

BSlSB 
85160 NX7 

J R 
POP 

NZ,NXS 
DE 

4SC2 2B 05170 DEC HL 
45C3 C33S 45 05180 J P NW7 
4SC6 
4SC9 

21934S 
ES 

BSl 90 
05 200 

NW8 LO 
PUSH 

HL ,NX6 
HL 

45CA 2AE84S 
45CD ES 

05210 
05220 

LD 
PUSH 

HL, (PC) 
HL 

4SCE 2B 05230 DEC HL 
4SCP 70 
4SD8 2B 

85240 
05250 

LO 
DEC 

(HL) ,B 
HL 

4SD1 71 
4SD2 2B 

05260 
0S279 

LD 
DEC 

(HL ),C 
HL 

4503 
4504 

77 
El 

0S280 
05290 

LD 
POP 

(HL) ,A 
HL 

4SDS C9 053 00 RET 
4506 42 0S310 NW9 DEFM ' BAD BRANCH TO ' 
4SE4 ee 0S320 DEFB e 
0002 05330 NUS DEFS 2 
0001 05340 FB DEFS l 
0002 85358 PC DEFS 2 
45EA B7B6 85360 PJ DEPW BB6B7H 
45EC 9D9P 05370 DEFW 9P9DH 
45EE C28E 05380 NX2 DEFW 8EC2H 
45 F0 B4BS 053 90 DEFW 8BSB4H 
45P2 8DCA 05400 DEFW 0CA8DH 
45F4 9195 05410 DEFW 9S91H 
4SP6 
45F8 

3620 
23 

05420 
05430 

NX4 LO 
INC 

( HL ) , 28H 
HL 

45F9 00 05440 DEC c 
4SFA 
4SFC 

20PA 
18C3 

05450 
85460 

JR 
JR 

NZ , NX4 
NX7 

45FE 23 85470 NW4 INC HL 
45FF SE 05480 LO E, (HL) 
460 0 2'.l 05490 INC HL 
4601 56 05500 LO D, (HL) 
4602 23 85519 INC HL 
4603 22E8 4S 855 28 LD (PC) , HL 
4606 2B BSS38 DEC HL 
4607 C37 810 BSS48 JP 1D78H 
460A 05 0S558 NXl PUSH DE 
460B cs 05568 PUSH BC 
460C 3E20 0S570 LO A,20H 
46 0E 1E05 
4610 0B 

0S588 
BSS90 NX8 

LO 
DEC 

E, 5 
BC 

4611 82 05608 LD (BC) , A 
4612 l D 856 10 DEC E 
4613 20FB 8S628 JR NZ,NX8 
4615 Cl 8S630 POP BC 
4616 Dl 856 40 POP DE 
4617 C9 0S6 S0 RET 
4618 2AA440 
461B 7E 
461C 23 

05668 
0S6 70 
BS680 

NZ9 
NZ2 

LO 
LD 
INC 

HL, (40A4H ) 
A, (HL ) 
HL 

4610 B6 
461 E 28 38 

0S698 
BS7 00 

OR 
JR 

(HL)
Z,NZl 

462 0 23 8571 0 INC HL 
4621 23 05720 INC HL 

Progrem continues 

I L ··-& 
': ".":? 

WORDPROCESSING 

- POWER 

for the TRS-808 

· " ...If you're preMntly lookinq for a mailinq list proc
euor, this repreMntl the current state of the art." .l

80 MICROCOMPUTING - 80 REVIEWS - JULY l 911U 

MAILFORM is data entry at its beat, just fill in 
the form! FAST, EASY to use functions include: 
search, sort, extract, page forward and back. 
'Transparent cursor', insert/ delete characters, 
and MORE! 

MAILRITE prints 'personalized' form letters 
by insertin9 information from MAILFORM into 
Electric Pencilil>, Scripait*, or BASIC text file1 . 
Print letters, labela, even envelopes! Boldface, 
underscore, change margina, pauae, print 
' unprintable' characters, and MORE! 

XTRAI includea: MAILFORM; MAILRITE 
with capability of printing variable text from 
a 'key' file; MAILABEL - 1, 2, 3, or 4 acrou 
label printer; and MAil.SORT - sort a full 
40 track double den1ity data diskette in 
only 48K! 

ALL MACHINE LANGUAGE 
mean• unaurpaaed 


SPEED, RELIABILITY & EASE OF USE 


For VISA, Muter Card & COD ordera only 

Call NOW - TOLLFREE 


(800) 824-7888 
ASK FOR OPERATOR 203 

California (800) 852-7777 

Hawaii & Al111ka (800) 824-7919 


For more information call (214) 233-3998 


(Requirff m in 32K single diak drive) 


FOR THE MODEL I & m 

SPECIAL DELIVERY ..............$125 

XTRA SPECIAL DELIVERY .. $199 


FOR THE MODEL II 
SPECIAL DELIVERY .. ........... $199 


<Requ1... Mod ll DOS ffnion 2.0) 
Ti6 fl'J 1:-. a n"' 11sl~rt.,., f tr"'le mark nt Tdnc ly ( "orp 

software concepts 
13534 Preston Rd. Suite 142 

Dallas, Texas 75240 

Dealer lnquirie1 invited ""299 
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4622 23 9S739 INC HL 

THE PROGRAMMER'S GUILD 
4623 7E 
4624 B7 
462S 23 

8S7 49 
9S7S9 
9S769 

NZ) LO 
OR 
INC 

A, (HL) 
A 
HL 

MEANS ADVENTURE! ! 
4626 28F3 
4628 F22346 
462B 2B 

9S779 
8S789 
9S799 

JR 
JP 
DEC 

Z,NZ2 
P,NZ3 
HL 

462C llEUS 8S8H LO DE,FJ 
462F 9E9C 9S818 LD C,9CH 

SPIDER MOUNTAIN 

4631 l A 
4632 BE 
4633 284S 

9S829 
9S839 
IS848 

NZS LD 
CP 
JR 

A, (DE)
(HL) 
Z,NZ4 

463S 13 9S8S9 INC DE 
SEARCH FOR GOLD AND GLORY IN THE TUNNELS 
OF SHELOB'S LAIR . 

4636 9D 
4637 29F8 
4639 7 E 
463A FE89 

9S869 
9S879 
9S889 
15898 

DEC 
JR 
LO 
CP 

c 
NZ,NZS 
A, (HL) 
89H 

TAPE $14.95 DISK $19.95 463C 23 
463D 29E4 

959H 
8S918 

INC 
JR 

HL 
NZ , NZ3 

463F ES 9S921 PUSH HL 

LOST DUTCHMAN 'S GOLD 4648 2B 
4641 07 

9S939 
15948 

DEC 
RST 

HL 
16 

YOU AND THE GHOST OF BACKPACK SAM AGAINST 4642 FE23 9S9S9 CP 23H 

THE TREACHEROUS TERRAIN AND HOSTILE 4644 2U f 
4646 D7 

9S969 
9S978 

J R 
RST 

NZ,NZ6 
16 

INDIANS OF THE SUPERSTITION MOUNTAINS. 4647 FEF3 9S988 CP 9f3H 

TAPE $14.95 DISK $19.95 

4649 288A 
4648 D7 
464C 2817 
464E FE2C 

8S999 
96911 
96911 
96929 

NZ7 
JR 
RST 
JR 
CP 

NZ, NZ6 
16 
Z,NZ6 
2CH 

LOST SHIP 
46S8 21f9 
4652 Fl 

86838 
96949 

JR 
l'Ot' 

NZ, NZ7 
AF 

DISCOVER THE SECRET OF THE FLOATING PIRATE 
VESSEL IN THE MYSTERIOUS DEVIL'S TRIANGLE. 

46S3 182S 
465S El 
4656 l8C8 

968 S8 
86868 
86978 

NZ6 
JR 
POP 
JR 

NZ4 
HL 
NZ3 

TAPE $14.95 DISK $19.95 

DEATH DREADNAUGHT 

4658 2AA448 
46S8 EB 
465C 62 
46SD 68 
465£ 7E 
46SF 23 

86988 
86898 
96188 
96118 
86128 
86138 

NZl 

NA2 

LD 
EX 
LD 
LD 
LD 
INC 

HL, (49A4H ) 
DE,HL 
H,D 
L,E 
A, (HL) 
HL 

CAN YOU ESCAPE THE CREATURE'S DEADLY 
PURSUIT AND MAKE IT TO THE SHUTTLE ALIVE? 

4668 B6 
4661 2867 
4663 23 

86141 
861S8 
86169 

OR 
JR 
INC 

(HL)
Z,NZ8 
HL 

RATEO R DUE TO VIOLENT DESCRIPTIONS. 466 4 23 
466S 23 

86178 
96188 

INC 
INC 

HL 
HL 

TAPE $14.95 DISK $19.95 
4666 7E 
4667 23 

96199 
062ee 

NAl LD 
INC 

A, (HL) 
HL 

4668 PE9E 86 218 CP 8EH 

DRAGONQUEST 
RESCUE THE PRINCESS BEFORE SUNDOWN FROM 
SMAEGOR THE TERRIBLE . MACHINE CODE, KEY
BOARD MACRO. 

466A 2899 
466C B7 
466D 28F7 
466F EB 
4679 73 
4671 23 
4672 72 
4673 18E7 

06228 
86238 
06248 
862S9 
96268 
86278 
16288 
86299 

JR 
OR 
JR 
EX 
LD 
INC 
LD 
JR 

Z,NZ9 
A 
NZ,NAl 
DE,HL 
(HL) ,E 
HL 
(HL) ,D 
NA2 

TAPE $15.95 DISK $21.95 467 s 23 
4676 23 

86389 
86318 

NZ9 INC 
INC 

HL 
HL 

4677 18ED 86329 JR NAl 

THUNDER ROAD 467 9 2B 
467 A D7 

86338 
96349 

NA7 
NZ4 

DEC 
RST 

HL 
16 

HILARIOUS TAKEOFF ON THE "DUKES OF HAZARD" 4678 ES 96 359 PUSH HL 
CAN YOU GET YOUR MOONSHINE TO KNAWBONE 
BEFORE SHERIFF BUBBA SHUTS YOU DOWN? 

467 C CDSAlE 
467F Cl 
46 88 7D 

86368 
96379 
96381 

CALL 
POP 
LD 

lESAH 
BC 
A,L 

4681 91 96398 SUB c 

TAPE $14.95 DISK $19.95 
4682 2824 
4684 DS 

96489 
86419 

JR 
PUSH 

Z,Nl'.3 
DE 

DEADLY DUNGEON 

468S SF 
4686 3E92 
4688 rs 

86428 
86 439 
96448 

LD 
LD 
PUSH 

E,A 
.... 2 
l'.F 

DISCOVER THE SECRET OF THE DEADLY DUNGEON 
AN D EMERGE VICTORIOUS AND WEALTHY. 

4689 3E9S 
468B 93 
468C 3997 
468E 2F 

96459 
96469 
86478 
96 489 

LD 
SUB 
JR 
CPL 

A,S 
E 
NC,NA4 

TAPE $14.95 DISK $19.95 
468F 3C 
4699 Dl 

06499 
96 599 

INC 
POP 

A 
DE 

* * * NEW RELEASE * * * 
46 91 C692 
4693 FS 
46 94 AF 

96Sl9 
06529 
96S30 

ADD 
PUSH 
XOR 

A,2 
AF 
A 

TEMPLE OF THE SUN 
EXPLORE AN ANCIENT AZTEC TEMPLE SEARCHING 

4695 cs 
4696 C4D446 
4699 El 

96S48 
96SS9 
96S69 

NA4 PUSH 
CALL 
POP 

BC 
NZ,NAS 
HL 

FOR THE SHAMAN 'S SECRET. 469A 369E 
469C 23 

06S79 
96S88 

LD 
INC 

(HL) , 0EH 
HL 

469D Cl 06S98 POP BC 
TAPE $14.95 DISK $19.95 469E Dl 86688 POP DE 

469F 73 
46A0 23 

86619 
96620 

LO 
INC 

(HL) , E 
HL 

COMPUTER MAIL ORDER IS HEREI 11 
46Al 72 
46A2 23 
46A3 3628 
46AS 18FB 

96630 
06649 
066S8 
96660 

NM 
LD 
INC 
LD 
DJNZ 

(HL) ,D 
HL 
(HL), 28H 
NA6 

THE , '"~ TM 

Pragramml!r"s Guild 
46A7 23 · 
46A8 2B 
46A9 D7 
46AA 3C 
46AB 3D 
46AC 38CB 

96679 
86688 
96699 
96799 
96718 
9672d 

NAB 
NA) 

INC 
DEC 
RST 
INC 
DEC 
JR 

HL 
HL 
16 
A 
A 
C,NA7 

~ ) Hv• ~t • •!"'• boruuq~ ~t1 1: r • ., '-' • .! ,.. • (f • f-I • .... .i '"'• 'J111 46AE 23 86 7 39 INC HL 
Program continues 
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questions for the computer operator. concerned with the versatility o f their TRS-80 programs. 

How in heavens name, 
can SUPER UTILITY 
provide answers? 
Super Utility is a powerful and sophisticated zapping program that 
allows you to go to the heart of the disk and read or modify data with 
ease. engaging simple one-key commands that threads through all of 
your logical decision choices. Super Utility. written by Kim Watt of 
Breeze Computing. Inc.. is a stand alone program containing s~n 
main menus. which are the answers to frustrated questions you have 

~z~:::~;.;~...___________J while struggling through your TRS-80 programs. 

Q len' t there an -.-r wey to allAtlllna aad 
• modify d.ta? 

A.Zap has an easy to read printout that 
reveals Info rmation In both HEX and 

ASCII and simultaneously moveable dual cursors. You 
can modify data using Hex, Decimal ASCII or Binary 
inpul and any changes are automatically updated on 
both sides of the readout You can search through disk 
or file sectors, stopping anywhere to copy, compare and 
verify data on your disk. 

Q• 1..·t than - eM6a -v to ... rid "' 11"9 
data I don' t want? 

A.Purge enables you 10 clear a d isk of 
u nwanted data. Kill files by Hie

spec or have the computer list them one at a time for 
deletion. 

Q How un I format my dl•k without erHlng 
•what I have? 

A.Format vour d isk and add tracks_ 
Make a 35 track disk a 40 

track. You also have the optio n of formalling with or 
wi thout erase, or custom fo rmatting your disk. 

Q Tlll•dlakt.protectad. l.a' tthar.eo-wav 
• 	 1an copy It? 

A.Disk Copy enables you 10 
back up most 

IBS.80 readable disks, regardless of efforts to protect 
it So. back up your original and back up your modified 
vei'Son, too. or ... 

A.Tape Copy'fi~~~ht~~ack 

Q.My dt.k won' t boot. Now wtlat do I do? 

A.Disk Repairk~~dr~~;~~ 
the file was accidently killed by this uhlity Repair GAT 
table. HIT table and Boot Read protect directory track 
and check directory. 

Q.How un I get more acce.. to my memory? 

A.Memoryallowsyou to move, tesl 
compare. zero. exchange

ed1l or Jump to, memory. Load memory to/ froll\.disk 
and input or output a byte to any port 

You will love the simplicity and freedom of 
modifying programs to suit your needs. Now. 
the only question left is . . . 

Q.How do I order? 
Send check or money order fo r only S49.95 

A. plus $2 50 shipping a nd handling to. 
..-1& 

Breeze Computing. Inc. 	P 0 Box llllJ 

lkrkley Ml 48072 


Foreign orders. please add $5 .00 additional _postage. 
Michigan residents add 4% sales tax. 

Hr~'Ll l' C11 111 pu1 1n~ ln1. \.·-.1111 ::.end l'v cry o w ner , upon 
rq.;1,.lrJt1o n 11f Super Utd11y . ont: ba1._. k up co py . S2.SO. 

DISCOVER THE 6809 IN YOUR COLOR COMPUTER 

Now you can explore the Radio Shack Color Computer's Impressive potentials-as an inexpensive 
development system, a color peripheral, a process controller-ad Infinitum. The Micro Works introduces 
these powerful software tools for utilizing the color computer at the assembly lan9uage level. 

MONITOR TAPE: A cassette tape which 
allows you to: 

• 	 Examine or change memory using a 
formatted hex display 

• 	 Save areas of memory to cassette in 
binary (a " CSAVEM") 

• 	 Download/upload data or programs to 
a host system 

• 	 Move th e video disp lay page 
throughout RAM 

• 	 Send or receive RS-232 at up to 9600 
baud 

• 	 Investigate and act ivate features of 
your computer, such as hi-res graphics 
o r machine-language music 

• 	 Use your color computer as an intel 
ligent peripheral for another computer, 
a color display or a 6809 program 
development tool 

The monitor has 19 commands in all, and is 
relocatable and re-entrant. 
80C Monitor Tape Price: $29.95 

MONITOR ROM: The 
same program as the 
monitor tape, supplied 
on ROM. This allows 
BASIC to use the entire 
RAM space. And you 
don't need to re-load the 
monitor each time you 
use it. The ROM plugs 
into the Extended Basic 
ROM Socket or a modi
fied ROMPACK. 

80C Monitor ROM 
Price: $39.95 

INSIDE THE COLOR COMPUTER: Thjs 
package is a disassembler which ru_ns 
on the color computer and enables 
you to generate your own source 
listing of the BASIC interpreter ROM . 
Also included is a documentation 
package which gives useful ROM 
entry point s, complete memory map, 
110 hardware details and more. Dis
assembler features include cross
referencing of variables and labels; 
output code which can be re
assembled; output to an 80-column 
printer, small printer or screen; and a 
data table area specification which 
defaults to the table boundaries in the 
interpreter ROM. A 16K system is 
requ ired for the use of this cassette. 
80C Disassembler Price: $49.95 

Mastercharge and BankAmericard 

P.O. BOX 1110 DEL MAR, CA 92014 714-942-2400 
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46B2 2B 06750 DEC HL 
46B3 FE20 06760 CP 20H 
46BS 28P0 06770 JR Z, NA8 
46B7 FE2C 06780 CP 2CH 
46B9 28EC 06790 JR Z,NAB
46BB PECE 06890 CP llCEH 
46BD 28E8 06810 JR Z,NA8 
46BP PED4 96828 CP 004H 
46Cl 3804 06839 JR C,NA9 
46C3 FED7 96848 CP 0D7H 
46CS 38E0 068S 0 JR C,NA8 
46C7 C323 46 0686 0 NA9 JP NZ3 
46CA 2AF9 40 06 870 NZ8 LO HL, (40F9H) 
46CD 22FB40 06880 LO (40FBH) , HL 
4608 22FD40 068911 LO ( 40PDH), HL 
4603 C9 06909 RET 
4604 ES 06910 NAS PUSH HL 
46DS 2AF948 06929 LO HL, ( 40F9H ) 
4608 EB 06 930 EX DE,HL
4609 26 00 06 940 LO H,0
46DB 6F 069S9 LO L,A
46DC 19 06960 ADD HL,DE
4600 22F940 069711 LO (40F9H),HL 
46E8 44 06980 LO B,H
46El 40 1169911 LO C,L
46E2 El 979011 POP HL 
46E3 lA 117010 NBl LO A, (DE)
46E4 02 07020 LO (BC) ,A
46ES OF 0711 30 RST 24 
46E6 ca 07 040 Rl!T z 
46E7 lB 079S0 DEC DE 
46E8 8B 117060 DEC BC 
46E9 18P8 07070 JR NBl 
46EB CD9A0A 071180 NX3 CALL 0A9AH 
46 EE AF 0711911 XOR A 
46EF CD3410 07100 CALL 103411 
46F2 B6 97 118 OR (HL)
46F3 C3D90P 1171211 JP 0PD9H 
46F6 21 FD46 07130 READY LO HL,Gil
46F9 CDA728 07140 CALL 28A7H ;DISPLAY A STRING POINTED @ BY HL 
46FC C9 071S0 RET 
46FD OB 07160 Gil DEFB 0BH 
46PE 878S 1171711 DEFW 8S87H ;GRAPHICS CHARACTER 
4700 4C 87188 DEFM 'LEVEL II - 1/2 (V 1.2) IS -' 
4719 00 07190 DEFB 0 ;NUL• END OF STRING POR CALL 28A7
471A EDSBF940 07 200 MERGE LO DE,( 40F9H) ; ( )•END BASIC 
471E lB 07 210 DEC DE 
471P DS 07 220 PUSH DE 
47 20 Cl 07230 POP BC 
4721 lB 117248 DEC DE 
4722 lB 072S8 DEC DE 
4723 lB 07260 DEC DE
4724 lA 07 270 LO A, (DE)
472S B7 07280 OR A 

4726 280S 07 290 JR NZ ,ME2 

4728 ED43P9 40 07309 LO ( 40 P9H) , BC 

472C lB 07310 DEC DE 

4720 13 1732 1 ME 2 INC DE 

472E 13 07330 INC Ut;

472F EDS3 A440 07340 LO (40A4H) ,DE 

4733 214B47 073SO LO HL,MEl ; OK MESSAGE 

47 36 CDA728 07360 CALL 28A7H ; DISPLAY A STRING 

4739 C3191A 07370 JP 1Al9H ; JP TO BASIC 

473C 21S247 07 380 RSET LO HL,TWOHAF

473F 22A440 07 390 LO ( 40A4H),HL ; RESET 'BASIC BEGI N' 

4742 214B47 07 400 LO HL, MEl 

474S CDA728 07418 CALL 28A7H 

4748 C3191A 07420 JP 1Al9H 

4748 3C 87430 MEl DEFM ' <OK >' 

47Sl 00 97448 DEFB 0 


874S9 . 
07 469 ; NOTE- PROGRAM FROM HERE DOlnl I S LOST WHEN JP TO BASIC 
07470 ; IS DONE. IT IS ONLY NEEDED FOR INITIALIZATION. 
074 80 

47S2 212243 07490 -i-wOHAF LO HL , ASC 

47SS 22S641 07500 LO (41S6H),HL 

47S8 21E943 07Sl0 LO HL,DEF 

47SB 22SC41 97S20 LO ( 41SCH), HL ;LINK TO DISK BASIC 'DEP' 

47SE 2153 44 97 530 LO HL , HEX 

4761 229S41 07 S40 LO (419SH ) ,HL 

4764 3EC3 01 ss0 LO A,0C31! ; 'JP' FOR USR & READY 

4766 32A941 07S60 LO (41A9H ) ,A 

4769 210044 07 S70 LO HL,USR ;LINK TO DISK BASIC ' OSR' 

47 6C 22AA41 01 see LO ( 41AAH) ,HL

476F 218444 97S98 LO HL,LINE ;LINK TO DIS!t B. 'LINE' 

4772 22A441 07689 LO (41A4H) ,BL 

477S 32AC41 07610 LO (41ACH) ,A 

477 8 21F646 07620 LO HL,READY 

477B 22AD41 07630 LO (41ADH) , HL ;LINK WITH 'READY' 

477£ 211A47 1176 411 LO HL ,MERGE 

4781 228C41 076S0 LO (418CH) ,HL ;LINK WITH D.B. 'MERCI! ' 

4784 213C47 07668 LO HL,RSET 

4787 229B41 07678 LO ( 419BH ) ,HL ;LI NK WITH D.B. 'RSET'

478A 21S247 076811 LD HL,TWOHAP

4780 22A44 0 07690 LO (49A4H) ,HL ;LOAD NEW 'BASIC BEGIN' 

47911 CD491B 07700 CALL 1B49B ;CALL LVL II 'NEW' 

4793 C3191A 117710 JP 1Al9H ;JP TO BASIC 

47S2 07720 END TWOHAP 

00ue TOTAL ERRORS 
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Color computer ownen. 


00 
I 

Yes, thai s ngnt - 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 extra memory it's only 
$199.00, and you can add the d isk 
interface later for $99.00. 

Just plug the Color Computer In 
terface (CCI), from Exatron, into 
your expansion socket 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 I year repair warranty on 
their interface. 

The CC I a lso conta ins a 2 K 
machine -language monitor, with 
which you can examine (and change) 
memory. set break-points, set memo
ry to a constant and block-move 
memory. 

So what about the CCI Disk Card-? 
Well as we said it's only an extra 
$99.00, but you 'll probably want 
Exatron's CCDOS which is onl y 
$29.95 - unless you want to write your 
own operating system . The CCI Disk 

Card uses normal T RS-80 Model I 
type disk drives, and CCDOS will 
even load Model I T RSDOS 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 the 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 t he coupon. 

excellence in electronics 

exatron 


DEALER ENQUIRIES INVITED 


Exatron, .,..500 

181 Commercial Street, 
Sunnyvale, CA 94086 •
0 Please send a 32K Color Computer 

Interface for $199.00 

0 Please send a CCI Disk Card for $99.00 

0 Please include CCDOS and manual 
fo r $29.95 

0 Also include a ROM Backup adaptor 
for $19.95 

Please add $5.00 for shipping to all orders, 
and 6 percent sales tax in California. 

Name .. ......... . .. . ..... . ... ..... ...... .. .. . .. ... . 


Address ..... ..... .... ..................... ........ . 


City ..... .. . . .. . .. .. ... .. . .... .. . ....... ........... . 


State ........ Zip ... ....... ... . ... ............ ..... . 

Charge my: 


0 MasterCard Interbank Code ... ...... .. . 


O Visa Expi rat ion Date ................ . 


Card ... .. .. .... ..... .. .. .. .............. . .... . ..... . 


0 Check enclosed for .. ............. . .... ..... . 


0 Ship COD ($2.00 extra) 


Signature .. . .. ....... . .. .. .... .......... .. .. . ... . . 


·:nK HAM plu!i Ui~k lnlcrftu.:e_ TH.8· t'O is a tredl'mark or T andy 



PROGRAMMING TOOLS FOR YOUR 

TRS-80(IM 


INSIDE LEVEL II 
The Programmers Guide to the TRS-80 ROMS 

LEVEL 11 os a compoehensove refe<ence guide 10 the Level II ROMs which allows 
chine language or Basic p1ogrammer 10 easily ut1ize the soph1s11caled rou11nes 

on1aon Concisely explains sel -ups, caning sequences. and variable passage for 
number converst0n. anthmeitC e>pefations. and mathematical tunchons. as well as 
keyboard. 1ape. and video routines Part II presents an enluely new compos11e program 
s1rucl u1e whoch loads under lhe SYSTEM command and executes on bOth Basic and 
machine code w11h l he speed and e1t1c1ency of a comp1le1 In addotoon. lhe 18 chapteis 
include a large body ol o«he1 1nl0rma1oon useful lo lhe programme1 1nclud1ng lape 
lormats, RAM useage. relocation ol Basic programs. USR call expansion. c reating 
SYSTEM tapes ol your own programs. on1ertac1ng ol Basic variables dueclly with 
machine code. a melhod ol greally 1ncreas1ng lhe speed al which dala elements are 
sto red on tape, and special p1ecauhons lor d isk syslems INSIDE LEVEL II 1s a c learly 
organized relerence manual II is lully lypeset and packed woth nolhong but uselul 
information II does not con1a1n questions and answers. ROM dumps. or cartoons 
ll• DE LEVEL M.....$15.ts 

SINGLE STEP THROUGH RAM OR ROM 
STEP80 allows you 10 step lhrough any Basic or machone language program one 
1ns1ruc11on al a time. and see the address. he>cadec1malvalue. Z110g mnemonic. register 
contents. and step counl lor each 1ns1ructt0n The lop 14 ltnes of the v'deo screen are leh 
uoattered so that the ·1arge1 program· may perform •Is display func11ons unobstructed 
STEP80 w1ll lollow program llow righl 1n10 the ROMs. and is an invaluable aod 1n learning 
hOw the RO M routines funchon Commands 1nck.Jde step (lrace). disassemble. run 1n 
slep mode at variable step rate. display or alter memory or CPU reg1s1ers, JUf"nP 10 
memory location. execute a CALL sel bleakpoonts on RAM or ROM. wrote SYSTEM 
lapes. and relocate to any page 1n RAM The display may also be routed 10 your line 
p11nte< lhrough the device control b lock so cus1om pnnl d1overs are automalically 
suppot1ed STEPI0.....$16.115 

TELECOMMUNICATIONS PROGRAM 
T ~1s mj\Ch•ne language p rogram allows reliab le high speed hie translers belween IWO 
disk-based computers over modems or direct wire II 1s menu driven and extremety 
s1mpte to use Functt0ns mclude real-time terminal mode. save RAM butler on disk. 
iransrmt disk hie. receive binary files examine and mod1ty UART parameters,program 8 
custom log-on messages.aulomahc 16-brt checksum venhcatlOr'I ot accu1ate transm1s
S10n and reception. and many more user convemences Supports line ptinters and 
lowercase characters W1fh 1h1s program you will no longer need 10 convert machine 
language p1ograms 10 ASCII lot 1'ansmrss1on. and you will know 1mmed1atety 11 !he 
1ransmtss1on was accurale TELCOM.....$29.95 

PROGRAM INDEX FOR DISK BASIC 
Assemble an alphabeflzed index ot your en11re program library from disk d1rec1or1es 
Program names and lree space are read au1oma11cally (need nol be lyped 1n) and may 
be alphabellZed w ith a las1Shell!Melzner sort by dosk or program The hsl may also be 
searched lor any dtsk. program or ex1ens100. disks or programs added 01 deleted. and 
lhe whole 1os1 or any pan senI 101he printer Fonally, lhe 11sl 11sell may be s101ed on d isk lor 
lu1ure access and updale 'The Desi lhll'lg since shced bread' (January issue ol ·eo 
Moc1ocompullng) Works wolh TRSOOS. NEWOOS. and NEW00$.180 One d11ve and 
32K reQuored INOEX.....$11.15 

4 SPEED OPTIONS FOR YOUR TRS-80 
The SK-2 c lock mod1tica1oon allows CPU speeds to be swrtched belween normal. an 
increase of 50%. or a 50% reduction, selectable at any time without 1nterrup11ng 
execu11on or crastung the program lnsltuctk>ns are also given tor a 100% increase to 
3 54 MHz. lhougn lhe TRS-80 is nol reliable al this speed The SK·2 may be conligured 
by the user to change speed with a loggle switch or on sottware command II w1H 
automahcaUy return to normal speed any time a disk is active. reQu11es no change to the 
opera11ng system. and has provisions lor adding an LEO to ond1cate when the computer 
is nol at normal speed II mounts onside lhe keyboard un11 w1lh only 4 necessary 
connectoons lor the switch op11on (swrtch no1 oncluded). and os easoly removed 11 lhe 
computer ever neeos servoce The SK-2 comes lully assembled woth sockeled 1c ·s and 
1llus1ra1ed ons1ruct1ons SK-2.....$24.ts 

INSTANT ASSEMBLER 
Tiie INSTANT ASSUIBl.ER os a new. POwerful tape-based ed11or/assembler and 
debugger lor the TRS·80Model I 11 leatuies ommedtate detection ol errors asthe source 
code is entered. assembly 10 memory as well as to tape, a bu1ll-1n s1ngle·stepp1ng 
debugger. a compactly coded source tormal lhal uses 1/3 as much memory as stan· 
dard sou1ce . 1he abokly 10 produce 1elocalablecode modules.and lhe ab1lolyto hnk· IOad 
independently wrillen modules In addd1on. lhe INSTANT ASSEMBLER has many oper. 
atoonal lealures 1nclud1ng single strOke enlry ol OEFB and OEFW. conllnuous ed111ng ol 
succes1ve hnes. atphabe1tc hst1ng of symbOI tabte. separate commands tor 1ts11ng euor 
lines or lhe symbol lable, block move lunctoon. and ve11loca1oon ol source 1apes 
INSTANT ASSEMBLER includes lhree separale programs. The assembler olsell 1n· 
eludes the single-stepper and debugger In this mode you may have lull reg1sler 
dosptays. decimal or hex entry. lorward or backward memory displays.disassembly ol 
ob1ec1 code 1n memory. memory display on ASCII lormal . and hex·IO·decomal 01 
decimal-to-hex convers.on The SH'lgle·stepper will step one 1nstruchon al a time°' at a 
lasl rale to any deline<J address During assembly you may Quickly switch !tom assem· 
bier 10 debugger and back agan wrthOul 1os1ng lhe source code This makes INSTANT 
ASSEMBLER an excellent learning 1001 lor machone language programming Also 
included on lhe lape are two versoons ol the hnlt1ng IOader Which allow you 10 wrrte your 
programs on smal e< modules and hnk lhem logelher tor hnat asse<nbly 
INSTANT AISEMell!fl occupies 8375 bytes ol memory In a 16K machone l h1s will 
1eav11 you mo1e than 7000 bytes ...,,ch os enough to wrrte assemDly language programs 
01 around 2000 byles Thos makes 1t ideal lor users wolh only 16K machones While lhos 
verst0n was wfllten spec1hcally 10< tape sys1ems. we will soon have a disk vets.on as 
weU The 1nstruc1oon manual may be purchased separately lor SS. which will app ly 
lowards the purchase ol the INSTANT ASSEMBLER INTASM.....$21.ts 

RAM SPOOLER AND PRINT FORMATTER 
This program os a lull leature pml lormattong package lealuronguser deloneable lone and 
page lenglh (w11h lone leeds inserted between words or atter puncl ualoon). sc1een 
dump.prin1er pause conlrol. and baud ra1e sefec11on In add1t1on, prinllng os done lrom a 
4K expandable butler area so lhat lhe LPRINT or LUST command returns con1ro110 lhe 
user wh•le pnn11ng is being done Ideal IOf Selecluc or olher slow punlers Allows 
printing and processing to run concurrenlly Output may be directed 10 e11her lhe 
parallel POrl. se11al porl , or lhe video sc1een SPOOLEA.....$141.115 

MACHINE CODE FAST FOURIER TRANSFORM 
Thos complele package includes 3 verS1ons 011he machine language FFTASM 1out1ne 
asse<nbled lor 16. 32. and 48K machines. a shOrt sample Basic program to access 
lhem. a !OK BaSIC program which includes soph1shcated 1nteract1ve graphing and dala 
man1pulalf0fl . and a manual of 1nstructtons and examples The machine language 
subroutines use va11ables deloned by a suppot1ong Basic program lo make dala en1ry 
and re1rieval exuemely last and easy lor cuslom 1mplemen1a1oon They perform 20 10 40 
hmes laster lhan lheor Basoc eQu1va1en1(256 PO•nlS 1n 12 .5 seconds). and reQuire less 
lhan 1550 bytes ol memory The FFT os uselul 1n analyzing slock markel and comodoly 
11ends as well as lor sc1enl1hc 1nlormat1on FFTASM.....$41.ts 

DUPLICATE SYSTEM TAPES WITH CLONE 
Make dupkcate copies ol any tape wrotten IOI Level II They may be SYSTEM tapes 01 
data 11s1s The Ille name. load address. entry po.nt. and every byte (1n ASCII lormat) are 
displayed on lhe video screen CLONE.....116.15 

RAMTEST FOR LEVEL II 
Thos machine language program is a very thorough 1est tor several lypes ol RAM errors 
Acomplele test ol each ond1vodual bit 1n a 48K machine takes 1ust 14 seconds Includesa 
separale 1est lor power lone glolches AAMTEST.....H .15 

EDIT BASIC PROGRAMS WITH ELECTRIC PENCIL 
Load Basic programs or any other ASCII data lole onto l he disk versoon ol Electric Pencil 
IOI ed1111ng One command lrom DOS Quickly mod1l1es exoshng hies 10 Penc.I lorma1 
One dtsk and 32K requored. PENPATCH.....11.ts 
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GAME 

A game for the refractionary. 

The Level II Black Box 


Morris Jones 
533 Sutter St. #1206 
San Francisco, CA 94102 

When I tell you I have a Black Box for 
Level II BASIC, I'm not talking about a 

piece of hardware. Black Box Is a game that 
tests your ablllty to find its contents. 

Parker Brothers released Black Box last 
year as a game for two players. In their ver
sion, one player sets up the Black Box and 
the other plays detective. In this Level II pro
gram the computer sets up the Black Box 
and gives you the clues. You have the fun of 
digging into the box. Though the program 
does not keep score for two players, you 
can alternate at the keyboard and tally your 
own scores. 

If you have played the Parker Brothers 
version you will find the computer a more 
devious opponent than a real person; 
people tend to use patterns, while BASIC is 
very random. 

This Black Box is really an eight-unit by 
eight-unit square, much like a checker or 
chess board. The program hides three, four 
or five balls, or markers, In the box, and the 
object is to locate them by probing t~e box 
with Imaginary rays. Only three conditions 
befall a ray: It may never leave the box; it 
may exit at a different location; or it may be 
reflected back out the same way it entered. 

Imaginary Raya 

A ray can enter the box In any of 32 
places-eight squares on four sides. To 
launch a ray you must select one of the 
numbered locations. The ray advances one 
square at a time, until it leaves the box or 
hits a ball. If a ray hits a hidden bail, it will be 

absorbed. The program then marks the en As the ray advances, if It sees a ball that 
try point with an H. See Fig. 1. During the ac is ahead one square and one square to the 
tual game you cannot see the path the ray left or right, It will be deflected 90 degrees 
follows, but only where it comes out-if It away from the ball and leave the box at an
does. other point. (In other words, if th'1'ball is 

H H 4 5 H H 8 

32 

' f ,, 

~ • e --

.' r 

~ p 

- • 
a 

~ ,, 

• ...__ 

-- .' ,.
- " 

1 

9 

1031 

HH 

1229 

HH 

AAH 

1526 

1625 

24 23 22 H 20 H H AA 

Fig. 1. Examples of hi ts: Two, three and seven are direct hits. Six, 19, and 28 are deflected 
hits. The program only marks the hit, not how the ray traveled. AA is an ordinary deflected 
ray for comparison. 
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eered module of 
ly molded fiberglass 

Other Models 

•tNW DEMl-CASE.. $32.50 
•tNW SHAOUD..... $27.50 
.."80" SHAOUD ...•. $24.50 

Add $2.50 shippi{lg & handling 

N. Y.S. residents add 7% sales tax 
.-358 

SYRACUSE R&D COITER 
Box 125, Dewitt, N.Y. 13214 
"Specl•llzlng In Electronlc P•ck•glng" 

14 Lexington Road . New City. N .Y. 10956 
· TRS-80 •S a reg istered lrademark o l Tandy Corp ~ 103 
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"You will find the computer 

a more devious opponent 
than a real person." 
ahead left, the ray wlll turn right.) The pro
gram then marks the entry and exit points 
with two double letters. The first deflection 
will be marked AA at both entry and exit, the 
second, BB, and so forth. 

A ray can be deflected several times be
fore It leaves the box, or It may be deflected 
to land on a hit, In which case the program 
simply marks H without telling you that the 
ray was first deflected. The ray can also 
travel straight through to the opposite side 
without being deflected at all. See Fig. 2 for 
examples of deflections. Fig. 1 also shows 

8(8,8) hidden ball array 

G(8,8) guess array 

N1(32) array of edge marl<er strings 

N2(1fl) sets of double letters to use as markers 

VI video addrees 

SC soore 
C " Instructions In progress" flag 

IM Index for N2, N2(1M) la nex1 marker to use 

X1 entry point for ray 

X2 exit point for rey 
E direction vector 

Table 1. Important Variables 

2 AA 4 


AA 

31 

EE 

29 

EE 

27 

DD 

25 

some deflected hits. 
Now consider the speclaI case In which a 

ray finds a ball ahead to the left and right. 
The ray can be deflected neither left nor 
right, and, Instead, Is reflected back toward 
the entry square. The ray exits from the 
same point It entered, and the program 
marks the point with an R. 

One other special case causes a reflec· 
lion. If the entry point you choose Is directly 
to the left or right of a ball hidden on the 
edge, the ray will never have a chance to 
enter the board and be deflected, thus It Is 
marked as a reflection. Examples of this 
special case and other reflections are i llus· 
trated In Fig. 3. 

Stop •nd Scol'9 

The initial Instructions give animated de
scriptions of what happens to a ray when it 
enters the box. During the game launch as 
many rays as you like, place guess balls, or 
remove them as often as you need to before 
you stop and score . 

When you place a guess ball, the com
puter puts a graphic marker on your guess 
square. This Is useful as a reference while 
you check your board. If you find that the 
ball Is in the wrong place, remove it and 
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Fig. 2. Examples of deflected rays with markers at entry and exit. Notice that if you swap 
the entry point with the exit point, you achieve the same result-a deflection path w/11 al· 
ways produce one and only one pair of markers. 



"Breaking the program 
during execution allows you 

to check for bugs, restart 
and draw the board again. " 

place It somewhere else. The program will 
not tell you whether a guess Is right or 
wrong until you finally stop and score. 

Your score Is the number of lettered 
markers used. The object Is to solve the 
Black Box using as few markers as pos
sible. A hit or reflection scores one point, 
and a deflection scores two, but reveals 
more about the board. A wrong guess at the 
end of the game adds a penalty of five 
points. 

A game with three balls Is very simple. 
However, a game with five balls Is consider
ably more difficult. When playing with five 
balls, It Is possible to create an ambiguity, 
that Is, one of the balls may be Impossible 
to locate from the edges, though this rarely 
happens with random layouts. 

The program takes full advantage of Lev
el II features and Is designed to be relatively 
crash proof. If the screen becomes filled 
with garbage, you can redraw the board. 
Breaking the program during execution 
allows you to check for bugs, restart and 
draw the board again. All of the Input Is 
done through INKEY$ routines and most re
sponses do not require the Enter key. 

Give Black Box a try next time you get 
tired of Swords and Sorcerers. It's a good 

2 3 R 

solitaire game. 

Program Notes 

Black Box Is one of my f irst programs. 
Though It's been refined and play-tested, 
I'm sure I still have things to learn about ef
ficient programming. In particular, the ray 
movement logic (lines 2000-2340) seems too 
clumsy . The routine works beautifully, but 
if you find suggestions to reduce those 
If... Then statements, I would enjoy hear
ing from you. 

For newer programmers, the many lines 
that state: IF E=1 IF B=2 IF VV<>8 ... 
etc., are not mistakes. The various condl· 
tlons can be grouped together with "and" 
operators, but then BASIC will have to eval
uate the entire expression before evalua
ting the If statement. I felt that the program 
would run a little faster if, after evaluating 
the first expression and finding it false, It 
need not evaluate the rest. 

Here Is a description of the major rou
tines of the program: 

Lines 10-110 Initialize the program and 
set up the variables. 

Lines 500-660 display the board for the 
first time and hide the balls. Line 610 is the 
entry point for each move. 
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Fig. 3. Examples of reflections: Four and six reflect because of the ball on the edge (five 
would be a hit). Fourteen is a straightforward spell out reflection, and 31 Is a deflected re
flection. For comparison, AA and BB are ordinary deflected rays. 

NEW PROGRAMS 
FOR THE TRS-80 

1ncoPROR 

Income Property Analysis 

for the TRS·80 
INCOPROP: Based upon standardized methods 
of p roperty analysis used throughou1 the real 
estate industry Generates a 3 page repon con lain· 
1ng an annual property operat ing statement and a 
comprehensive 10 year cash fl ow analysis Con
.fains I R.S. tax t able 10 pro1ect after -ta x i nco~e 

stre;lm and investor's I R R 


• Handles Sdifferent methOds 011a- deprec1a1ton 
• Haridles up 10 J loans & J d1!te1en1 type loans 
• H1gnly 1nterac11ve fOfmal pe1m11s Sens1!lv1ty Analysis " 
• O•sk Mes c1ea1ed tor permanent s1orage o l data 

M1n1mum system requ11ements J?k ~AM . 1 drive and 
o rmter Sold with 1nforma11ve 78 page use1 s manual c ove,,. 
mg basic aspects ol income property 1nves1ment t. 50 

~a~;~r:~~lee~~ casseue 101 ea.Sy t ransfer \ 
IOO•S"- 1t1tJ OO 

Model II on 8 inch d1si.. e1tc 1145 00 
Model II Ve1s1on dVCU lable in MBASIC , 

I 1unmng under CPtM ~ 165 00 · 
?ft#'· t' 

MAINDEX: An easy- to-use pr09ram l'O aid yol{in 
the 1ndex1ng of your files on disk. Can' t f ind that 
program you wro le last month? Pul your computer 
to work~ Fmd any program or data file 1n your sys· 
tern in seconds 1 

• A M ain l n<le• 01all your other d1s1' s c111ec1or1 es 
• A lohabelizes hst ot hies and g ives you names. 91ans 

used. dates w nt ien. tiacks and Ille descr1 p11ons 
• So1ts Files by name. d•S"-. and ca tegories 
• F ile descriptions can be searched tor key w o1ds 
• Print s 0 1sk labels w11t1 d isk name ana tile names 
• Uses all 1t1e advanced an<! e•tremely laSI Ille manipU . 

1a11on caoab1ht1es o l Apparat Inc·~ N EWOOS/80 

Hequues Level 11 48K. I <h sk drive and N EWD0Sf60 on 

casse tte 101e a sv 11a.ns1e1 1od1si.. $20 95


Z '••=::::c~:.e::~~-.::-~~·::r::;-• EJ 

El. son
WAii.Uh 
DEPT EM, PO BOX 591, NOVATO, CA MM7 

Welcome to ... 

THE RACES 

THEY'RE OFF! 
Eight horses su rge down the trac'k. s training !o r 
the lead. wi th your horse strugg ling 1n the pac k 

They round the turn and head into lhe s lretch. 
Your horse shoots from behind . ca tc h ing the lead 
horse. They c ross the finish line. 

The Win. Place. and Show horse re sul ts arc 
printed on the screen. along w i th each bettor's 
race w innings and to tal dai ly winnings 

You collecl you r w1nn1ngs and decide if you want 
1ust to w atc h. or bet o n the next race. you sludy 
the odds. place your be ts. and se lect the !tac k 
speed-fa s t (dry). average. or s low twct1 

The horses are at the starting qate. 1ump1ng and 
snort ing . You raise the gale. and lhc next race is 
und erway . 

Eac h horse gallops forward randomly Spec tator s 
squirm and shout as they u rge their horses to w 111 

You have a l l the trac k ac t ion and thrills. Plenty o f 
w inners-and losers ~ Now you c an use your com 
puter to find out what 1t takes to w in al the trac k 
Gooo Luck • 

ReQuires 16K 
Tape -$9.95 
Disk-$ 14.95 

Scnu c heck. o r c harge tl to Visa 
or MC . (Prin t charge number and 
expirat ion dale - Phone 313-627· 
2877 for charge 11 you w ish) 

WE GIVE IMMEDIATE SERVICE! 

' ECHO PRODUCTS INC.. 335 M ILL, ORTONVILLE 
MICH. 48462 

Dealer Inquires Invited ,,,,,,, 197 
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9"l'RCl9iP- Th& prcqr.wn that •ta the standard in 
atructura l engineering 90fb11re fcx the l't:del I , 
now •va.ilable t.o fritJdel II owners . 
-1 I, 641< , l-dUJ<---- ----······--0 $<9.95 
-1 II, '41<------------------0 $79 .95 

SErlDI --- Another i;qiular _ 1,,.,109 
pcogr•, n::JW" •vai.lable toe the lt:Jdel II . 
ltodel I, lfilt, L-11---------'I' SU . 95 O $17.95 
-1 II--------------------------0$29.95 
- Calplter----------Jf $9 .95 

lm!I P.M· Let the ~~ help )'OU !Mrn 
eng lneering • th pcogr-, hi9h echool thru grad 
acto:>l n P.£. Taken frca Schawa OJtline 
S..i•. 
U- and Points---------'!' SU .95
-al Eq.Jatione hk- - ---JJ' $1'.95 
Aleo foe M:del I , L-ll------1' $19.95/ ea. 

l«-IO PIUJf!WR- Bi~lrectlonal, ~ ' loalar case, ' 
dl.opaoabl.e pr int i.M. A hiqh quality pclnter 
at a very reasonable pdoe. ---------- $599 . 00 
CASI.£----------- ---------- $l5.00 

-- OlllUl'ml 5 	1/4" Cblbl.e 0.Wlty---- $29.95 
e· Cbll>Lo o.r. l t y-- SJ9.95 

141SSOURI RESIDENTS 

PLEASE ADO 


ltU STATE SALES TAX 


\Ir I t e SS I for InfortMt Ion 1bout N r ket Ing your pro grams . 

MEMOREX 

DISKETTES 

8CARTRIDCU 
for your computer or word processor 

BUY THE BEST- FOR LESS. 
Lowest prices. WE WIU NOT 

BE UNDERSOLD!! Buy any 

quantity. Call free (800) 235· 

4137 for prices and information. 


RUN BIG 

CPM* 


PROGRAMS 

ON YOUR 


MODEL 1 TRS·80* 

WITH 39 or 54K of user space.Can use Mixed 
Dr ivers 5V• or 8" (Variable Tracks) 
Compatable wi th all TRS•ao Operating 
Systems and all TRS•ao Programs.(usable 
on 48K disk systems only) Boards f it into 
keyboard inclosure. 

FREEDOM OPTION.... ....•... . . . $245 

MEMORY EXPANSION OPTION.. . . $295 


Send Check or Money Order to: 

( MUS. •lllDlllTI . PLIAH l llCLUDI ,, TAI) 

F.E.C. ltd. ~· .. 
P.O. aoa ·~·· • Woltur11, MA. 01888 ................,.......... __
<•17) •••. •11• ..................... --........ . . 


"The final display 
of the board shows where 
the program hid the balls." 

Lines 1000-1260 make up the stop and 
score routine. The routine first checks to 
see If you have made the right number of 
guesses and returns to the menu If you 
haven't. It then checks the guess array 
against the ball array and scores dlscrep· 
ancies. Lines 1050-1210 show graphically 
where wrong guesses and correct locations 
are. The final display of the board shows 
where the program hid the balls. 

Lines 2000-2340 provide the move logic 
for the rays. Variable C Is a flag, telling if the 
program Is In the Instruction sequence. If 
so, the ray movement Is displayed.This can 
be useful for debugging the ray movement 
logic. 

Lines 3000-3040 place a guess In the 
guess array. 

Lines 4000-4040 remove a guess from the 
guess array. 

Lines 5000- 5020 redraw the board. 
Lines 6000-6080 are used by the routines 

at 3000 and 4000. The routine displays the 
coordinate markers, accepts the Input, and 
sets the values for the array subscripts In 
order to place or remove a guess ball. 

Lines 7000-7070 complete the ray move
ment logic by setting or changing the val
ues for the edge markers and printing them 
around the box. 

Lines 8000-8420 are the Instructions. 
With variable C set equal to - 1, the Instruc
tions go back through the program and dis· 
play graphically what happens to rays as 
they go through the box using an 
example.• 

Program Listing 

10 CLS 
20 CLEAR200 
38 DIM Nl$(32),B\(8,8),N2$(16),G\(8,8),N3$(16) 
48 DEFSTRN,Y:DEFINTA-M,O-X,Z 
se VI• l 53 68 : SC• B:IM• l :W• 0 
55 FORI•lT08:FORJ• lT08:B(I,J) • 0 :G(I ,J) =0:NEXTJ,I 
68 FORI=lT032:Nl(I) • RIGHT$(STR$(I),2):NEXT 
70 FORI• l T07 : N2 (I)•STRING$(2,CHR$(64+I)) : NEXT:FORI•8T016:N2(I) •S 
TRING$(2,CHR$(65+I)) : NEXT 
88 FORI• lT08 : N3(I)•STR$(I):NEXT:FORI • 9T016:N3(I) • CHR$(56+I)+" ": 
NEXT 
85 IFCTHEN118 
90 CLS : PRINT:PRINT"BLACK BOX VERSION 2.B" : PRINT"BY MORRIS JONES" 
:PRINT:PRINT"DO YOU NEED INSTRUCTIONS? "; 
95 Y•INKEY$:IFY• ""THEN95 
108 PRINTY ;:FORI•l T0200:NEXT:IFY•"Y"THENC•-l : GOT080BB:ELSEIFY <> " 
N" PRINTCHR$(08); : GOT095 
110 C•0 : CLS 
see FORVV•lT08:FORHV=lT08 : D=VI+65+64*VV+3*HV:POKED ,143 :POKED+l ,l 
43:NEXTHV,VV 
518 FORI=lT08 :PRINT@65+3 *I ,Nl (I);:NEXT 
520 FORI• 9TOl6iPRINT@l56+64 * ( I-9), Nl( I);:NEXT 
530 FORI=l7T024 : PRINT@665-3*(I-17),Nl(I);:NEXT 
540 FORI•25T032:PRINT@577-64*(I-25),Nl$(I);:NEXT 
sse PRINT@99," CHOOSE: " ; :PRINT@l63,"DEGREE OF DIFFICULTY,";:PRINT 
@227,"NUMBER OF BALLS (3- 5)?"; 
568 H•VAL(INKEY$):IFH<30RH >5THEN568ELSEPRINT@250,H; 
570 FORI:lTOH 
58 0 HV•RND(8) :VV•RND(8 ) 
590 IFB(HV,VV)THEN580ELSEB(HV,VV) • -l:NEXT 
600 FORI•lT0700: NEXT 
610 GOSUB8 410 
628 PRINT@99,"CHOOSE:";:PRINT@l63,"l ) STOP AND SCORE";:PRINT@227 
,"2) LAUNCH RAY";:PRINT@291,"3) PLACE BALL GUESS"; 
630 PRINT@3.; 5,"4) REMOVE BALL GUESS";: PRINT@419,"5) REDRAW BOX"; 
: PRINT@773,'?0INTS USED:";SC; 
640 PRINT@B03 , STRING $ (34 ," "):PRINT@803,"CHOICE?";
650 X0• VAL(INKEY$):IFX0<lORX0>5THEN650ELSEPRINTX0;:FORI•lT0200 : N 
EXT 
660 0NxeGoT01eee,2eee,30e0,4eee, 5e00 
1000 FORI• lT08 : FORJ• lT08 : IFG(I,J)THENW• W+l:NEXTJ,IELSENEXTJ,I 
1010 IFW>HPRINT@803,"TOO MANY GUESSES";:W• 0: FORI• lT0780:NEXT:GOT 
0610 
1020 IFW<HPRINT@803,"NOT ENOUGH GUESSES";:W•0: FORI•lT07 08 :NEXT :G 
OT0610 
10 25 GOSUBB410:GI=-l 
1030 FORI=lTOB:FORJ•lTOB 
1040 I FG(I,J )ANDNOTB(I, J) THEND•VI+65+64*I+3*J:GI•0 :ELSE1140 
1058 PRINT@803,STRING$(29," ") ; :PRINT@88 3, "WRONG GUESS" ; 

Progr•m continues 
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**************************************************** 
4MHZ, DOUBLE DENSITY,COLOR&B/W 

GRAPHICS ••THE LNW80 COMPUTER 


a»IPARE THE FEATURES AHO PERFORMANCE 
TRS-80• 

FEATURES LNWSO PHC-SO- l«>OEL 111 

Whe n you'Ye compared the features of an LHWSO Computer. you'll quickly 
undersU1nd wtiy t he LNWSO ts t he u1ttMlte TRSBO softwre co.pattble systl!flll. 
U4W RCSEARCH offers the lt'OSt cOMp1ete •tcrocoq>Uter sys teen at an outstand
tng low price. 

We back up our product wt th an uncon ven t ional 6 month wrranty and a 10 

days full refund policy. less shipping charges. 

l.MllW COmputer • • • • . . . • • • • . • . . . • • • • • • • $1 , 450. 00 
UN80 C~puttr w/B &W l'tlnt tor & one s• Ortve • • . • • • • • $1 , 914. 00 
A.11 Ol"del"'S llJS t be prepaid. CA residents please I nclude 6\ sales tax. 
contact ua for shippin9 char9es 

• TRSSO Product of Tandy Corporation. 
- PHC Product of PersoMl Microcomputer , Inc, 

PROCESSUR 

LEVEL II BASIC INTERP. 

TRSSO MOOEL l LEVEL II COllPATIBLE 

48K BYTES RNI 

CASSETIE BAUO RAT!: 

FlOPl'Y OISK CONTROLLER 

SERIAL RS232 PORT 

PRINTER PORT 

REAL TINE CLOCK 

24 X 80 CHARACTERS 

VIOCO l«>NITOR 

uPPER ANO LOWER CASE 

REVERSE Vl[l(O 

KEYSOARO 

NIJIERIC KEY PAO 

BIW GRAPHICS, 128 X 48 

Hl-RESQll/T ION B/ W GRAPlllCS, 480 X 192 

Hl-RESOLl/TIOH COLOR GRAPHICS (NTSC) , 
128 X 192 IN 8 COLORS 

Hl-RESOLl/TIOH COLOf! GRAP!HCS (RGB) , 
3B4 X 192 IN 8 COi.ORS 

WARRANTY 

4.0 ltiZ 1,8 ltiZ 2.0 ltiZ 

YES YES LEVEL 111 
BASIC 

YES YES NO 
YES YES YES 

S00/1000 soo 500/1 500 

SINGLE / 
OOLl!LE 

SINGLE SINGL£ / 
OOU8LE 

YES YES YES 

YES YES YES 

YES YES YES 

YES HO NO 

YES YES YES 

YES OPTIONAL YES 

YES NO NO 

63 KEY S3 KEY S3 KEY 

YES NO YES 

YES YES YES 
YES NO NO 

YES NO NO 

OPTIONAL NO NO 
6 IUHllS 90 DAYS 90 DAY~ 

lOTAL SYST[M PRICE 	 $1 ,914. 00 $1,840.00 $2, 187.00 

LESS NONITOR ANO DISK ORIVE $1, 4 50.00 $1,375.00 

LNW80 LNDoubler & DOS PLUS 3.3D 
• BARE PR INTEO CIRCUIT BOARD 6 MANUAL •• •• • • •• $89 . 95 	 - A)Sembled and Tested ff/ DOS PLUS 3.J o •.•.•• • ••••... $175.00 

The LHWSO - A h tgh-SPffd color COMPUter totally C011P4tfble with 
the TRS-80 * . The LNWSO gtves you t he edge in sat1sfy1ng your ~~!';~e~~~.~~sS!~~s~~~ ~~.~~c:~~ea~:·~..~~~:;J•~:n
co.'lputa tlon needs In business, sctentHlc and personal c~uta totally software CO"Plt1ble with any dOuble dens tty software 
tlon . With perfonnance of 4 1'tiz, Z80A CPU. you'11 achteve per generated for the Perc011t's Doubler• • • . The LNDoublerTH prov1dM 
formance of over twice the processi ng speed of a TRS-80• . This the fo'1ow1r19 outstanding fe atures. 
ineans you' 11 get the performance that ts canpar-able to the most 
expensive 11fcrotOllf;>uter v ith the COll?ltfbtlity to the world's Store up to JSOK bytes on I s i ngle s• disk 
IWlSt popular" COllPuter (TRS-80•) resu l ti ng tn the widest soft  Single and double density doto seporatlon 
wa re base. Prec1ston wrfte precaqpensuton circutt 

Sofbfare switch between stngle and double denstty 
FEATURES: Easy plug t n tnsta 1lat1on requtrtng no etch cuts. j~e,.s 

TRS-80 Model l Level 11 Software C-atlble or solderi ng 
High Resolut ion Graphics 35 , 40, 77 . 80 trock 5• disk operat i on 

• RG8 Output - 384 x 192 In 8 Colors 	 120 da,y par ts and labor Warra nty 
• NTSC Video or RF MOO • 128 x 192 In 8 Colors 
• Black and White • 480 x 192 Doubler 1s 1. product of Percom Data Cmp.any, Joe . 

4 lotfz CPU 
500/1000 Baud cassette OOS PLUS 3.lO 
Upper and lower Case 
16K Bytes RAH, 12K Bytes ROM Mtcro System software's double density disk opera ting systeo. 
Solder Hdsked and Stlk.sc,.ee11ed This operating system contai ns a11 the outstanding f eatures of 

a well developed DOS, 1itt th ease tn useab1ltty. 

LNW SYSTEM EXPANSION 	 KEYBOARD 
• 	BARE PRINTED CIRCUIT BOARO 

AHO MANUAL • •••• $69 .9S LNWSO KEYBOARO KIT ••••• S84.9S 
WITH GOLD CONNECTORS ••• $84. 95 

The Keyboard Kft contains a 63 key plus a 10 key, P.C. board , and 
M.'IMfntng components. 


The Systefa (x.panston will allow you to ex~nd your LN""80. TRS-80•. 

or PMC-00... to a co-.;ile te coq:iuter systa thn is sttll tota l ly 

softwar"e c~at1ble wtth the TRS·80• Model 1 Level JI. 
 CASE 
FEATURES: 


32K Bytes Men>ry 
 utl80 CASE . • • . . • • • • • • • • . . • • • • • • • . • $84.95 s· Floppy Co11trol ler 
Serh l RS232 21)na 110 The streamline design of th is ineul case wfll house the LNW80,
Para Uel Printer UIH Systea Exp1ns ton, LNW80 Keyboard, power s upply and fin,
Real Thie Clock LNDoublerllt , or LHW Oita Sepa,.ator. Thfs k1t inc ludes all the 
Screen Pr t nte,. Bus har<hiilare to l'IOUnt 111 of the 1boYe. Add $ t 2 . oo for • hipping
On Board Power Supply 
So l der Ma sked and St l kscreened PARTS AVAILABLE FROM LHW RESERARCH 

• 	 4116 • 200n• RAH 
6 cht p set $26.00 
8 chip s e t $33.50 

16 chip set $64.00 
24 chip set • $94. 00 
32 chip set .$1 24.00 LNW RESEARCH 

LNW80 •start up p1rts set• LHW80· l $82.00 
LHWSO " Video parts set " LNWS0-2 $31.00 CORPORAT ON LHWSO Trans fonner LNW 80-3 $1B.OO 
LHW80 Keyboard cabl e LNWS0-4 $16.00 
40 Pin computer to expanston uble . . $1S .OO 
Systewi Expan\tun Transfo,,,_r • . . . . . .. $19.00 
Floppy Controller (F01771) 1nd UART ( TR1602) $30.00 

2620 WALNUT 
TUSTIN 	CA. 92680 .,. s3 

UNLESS NOTEDVISA MASTER CHARGE 
ACCEPTED 

ORDERS&INFO. NO. 714 · M4 - 5744 	 ADO SJ FOR SHll'PING 

SERVICE NO. 714 - 641 -8850 

http:1,375.00
http:1,840.00


THE GREEN JUffFfTHING 
f1ti. Go-n... .. - ....... .. _,__., . _ .. ..........__ .... , 
-

(f 8U • 

·. ffi 
~-' 

AVA ABLE . for model• I, II , ond Ill os well 
o• ony •tondord 12 inch monitor. 

flATUHS: QaDll NOW 
• ........-4 ..... c:...'-et - -HNOW- . ..._... .,. ....... 
• I ,..__ """"' ...IWltr........ ...... 
....... .,.................... 


A' 'S AUDIO - VIDEO 
l \ V ,,.. 146 I YI TEMI 
141J A•- • e lo 0.. - lee• , CA . 9SIU 

S IEMENS 
DISK DRIVES 

51/4· · flippy with case and power supply 
Dn• D rive S 320 

Two Drive S 820 

Three Drive s 900 

Four Drlv• $1195 
8.. with case and power supply. 
Dne Drive S 489 

Two Driv e s 940 

Thr•eDrlve $1400 

Four Driv e S 1BBQ 

COMPUTE R S ALES & SERVICE 

5819 Camp Bowie Blvd 
forl Worlh TX 761 07 

817-731 -7412 .... 36 

JOY-6 

THE ULTIMATE JOYSTICK INTERFACE 


FOR YOUR TRS-80* 


Oon t be Jeff out TM best actKNl and s1mulat10n games re
Qulfe SITICX>tn, c lean, 1tter free p ysttelf control Thafs what 
you get w1tn JOY-6, and tn0fe1 

• 2 p ys11c ks w•ltl pushbuttons tor las1 acuon 
• Sound ettects capat>thty Great tor space games 
• S imple software con1101 - wn1e your own programs 
• M anual-sehematic rneory ot operatt0n sottware 
• 2 add1tl0flal A to 0 channe4s tor game paocues. 5e0$0(S 

PUIS: Joypak· 1 - A 16K LL cassene w.th 6 rasc.nat.ng new games 
- SOLO, FRENZY. WIPEOUT, DOODLE, ENOPLAY ano 
BLOCKADE - an ac1t0n ano strategy ~me wi1n 9 ievets ol orth 
cu«y Try 10 bfeak 1tuougn your opponent s delenses But watch ou11 

While the enemy is re0011d1ng his bk>ckaoe he s oes110y+ng you rs• 
Games can 1as1 '°' seconds Of hOvrs 

SP£CIAl lfTWl•fmfllf AH 11"1( A80Vf P(.lJS P()W(R SVPPl f -

ASSEMBL EO TESfl D READ~ 10PtAt QHlv $99.95 

CCMIPc,ET£ 1(11 (N.Y $14.95 QUAUT'f' GUAIWft'UD 


mEuA ,,.. 212 - OlllBIS wa.co.
215-337· 3878 

CO O CH£0C MO M C VtSAsysiems 1Nc. 
-voo~•_._.. 

2fW P" Al( l.ANt • • ._.. _ .,... 

L -l(~OJ-~u!s~ :"~~- • • .:·~~:,·~':":"'! '.:O:.':: . • ... 

1060 FORL=lT05 
1070 POKE0,143:POKED+l,143:FORK=lT0250:NEXT 
1080 POKED,133:POKEO+l,138:FORK=lT0250:NEXT 
1090 NEXTL 
1100 POKED , 143:POKEO+l,143:SC=SC+5 
1110 PRINT@773,"POINTS USEO:";SC; 
1120 NEXTJ, I 
1130 GOT01220 
1140 IFB(I,J)ANONOTG (I ,J)THENO=VI+65+64*I+3*JELSE1210 
1150 PRINT@803,STRING$(29," ");:PRINT@803 , •coRRECT LOCATION"; 
116 0 FORL• 1 T05 
1170 POKED , 133 : POKEO+l,138:FORK=lT0250:NEXT 
1180 POKED,143:POKED+l,14 3: FORK=lT0250:NEXT 
1190 NEXT 
1200 POKE0,133:POKEO+l,138 
1210 NEXTJ , I 
1220 GOSUB8410:IFGIPRINT@739,"ALL CORRECT"; 
1230 PRINT@803 , "PLAY AGAIN? "; 
1240 Y0•INKEY$:IFY0=""THEN1240 
1250 IFY0•"N"THENPRINTY0:ENO 
1255 IFY0 <> "Y"THEN1240:ELSEPRINTY0;:FORI=lT0200:NEXT
1260 CLS:C=-l:GOT050 
2000 GOSUB8410:PRINT@99 ,"LAUNCH RAY";:PRINT@227,"0 RETURNS TO l'IE 
NU";:PRINT@803,STRING$(28," "):PRINT@803,"CHOOSE VECTOR (01-32)?.; 

2010 Y0=INKEY$:IFY0=""THEN2010ELSEIFASC(Y0) >47ANOASC(Y0 )<58PRINT 
Y0; : ELSE2010 
2015 Yl•INKEY$:IFYl•""THEN2015ELSEIFYl=CHR$(08)PRINTYl;:GOT02010 
ELSEIFASC(Y1)=13THENYl•"":GOT02025:ELSEIFASC(Y1) >47ANDASC(Yl) <58 
PRINTYl;ELSE2015 
2020 Y=INKEY$:IFY=""THEN2020ELSEIFY•CHR$(08)PRINTY;:GOT02015 
2025 Xl•VAL(Y0+Yl):IFX1=0THEN610ELSEIFX1 >3 2THEN2000 
2030 IFX1 <9THENE=l:HV=l:VV=X l:GOT02070 
2040 IFX1 <17ANDX1 >8THENE•2:HV=Xl-8:VV•8:GOT02070 
2050 IFX1 <25ANOX1 >16THENE=3 : HV•B:VV=- Xl+25:GOT02070 
2060 E=4 : HV•-Xl+33:VV=l 
2070 IFB(HV,VV)THEN7010 
2080 IFE=lORE=3IFVV<>lIFB(HV, VV-l)THEN7000 
2090 IFE=lORE=3 IFVV<>8IFB(HV, VV+l)THEN7000 
2100 IFE=20RE=4IFHV<>lIFB(HV-l,VV)THEN7000 
2110 IFE•20RE•4IFHV<>8IFB(HV+l,VV)THEN7000 
2120 IFCTHENO•VI+65+64*HV+3*VV:POKED,133:POKED+l,138:FORI=lT0100 
:NEXT:POKE0,143:POKED+l,143 
2130 IFE=lIFHV=8THEN2290ELSEIFB(HV+l,VV)THEN7010 
2140 IFE•2IFVV=lTHEN2290ELSEIFB(HV,VV-l)THEN7010 
2150 IFE•3 IFHV=lTHEN2290ELSEIFB(HV-l , VV)THEN7010 
2160 IFE•4IFVV•8THEN2290ELSEIFB(HV,VV+l )THEN7010 
2170 IFE=lIFVV<> lIFB(HV+l,VV-l )THENE• 4:GOT02120 
2180 IFE=lIFVV<>8IFB(HV+l,VV+l)THENE=2:GOT02120 
2190 IFE•2IFHV<>lIFB(HV- l,VV-l)THENE•l : GOT02120 
2200 IFE•2IFHV<>8 IFB(HV+l,VV- l)THENE•3:GOT02120 
2210 IFE=3IFVV<>l IFB(HV-l,VV- l)THENE•4: GOT02120 
2220 IFE•3IFVV<>8 IFB (HV-l,VV+l)THENE•2 :GOT02120 
22 30 IFE=4IFHV<>lIFB (HV- l,VV+l)THENE•l:GOT02120 
2240 IFE•4IFHV<>8 IFB(HV+l,VV+l)THENE•3 :GOT02120 
225 0 IFE•lTHENHV=HV+l:GOT02120 
2260 IFE•2THENVV=VV- l :GOT02120 
2270 IFE•3THENHV=HV-l:GOT02120 
2280 VV•VV+l:GOT02120 
2290 IFE• lTHENX2= 25-VV:GOT02330 
2300 IFE•2THENX2=33-HV:GOT02330 
2310 IFE=3THENX2=VV:GOT02330 
2320 X2•8+HV 
2330 IFX2•X lTHEN7000 
2340 Nl (Xl ) =N2(IM):Nl(X2)=N2(IM) :SC=SC+2: IM=IM+l:GOT07020 
3000 GOSUBB410 
3010 PRINT@99,"PLACE A GUESS BALL";:PRINT@227,"0 RETURNS TO MENU 
";: GOSUB6000 
3020 G(HG , VG )=- l:D=VI+6 5+64*HG+3*VG 
3030 POKED,l33:POKED+l ,138 
3040 GOT07020 
4000 GOSUB8410 
4010 PRINT@99 ,"REMOVE GUESS BALL"; : PRINT@227 , "0 RETURNS TO MENU" 
; :GOSUB6000 
4020 G(HG,VG)=0:0=VI+65+64*HG+3*VG 
40 30 POKE0,143:POKEO+l,143 
4040 GOT07020 
5000 CLS:FORI=lT08:FORJ•lTOB : O=VI+6 5+64*I+3*J :POKED,143 : POKEO+l , 
143:NEXTJ,I 
5010 FORI =lT08:FORJ•lT08:IFG(I,J)THENO•VI+65+64*I+3*J:POKE0,133: 
POKEO+l,138:NEXTJ,I:ELSENEXTJ,I 
5020 GOT07020 
6000 FORI•lT08:PRINT@l+3*I,I;:PRINT@94+I*64," ";CHR$(64+I);:NEXT 
6030 PRINT@803,"ENTER GUESS (EX : E6)? "; 
6035 Y0•INKEY$:IFY0•""THEN6035ELSEIFY~•"0"THENPRINTY0; : FORI •lT02 

Progr•m continues 
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_______ __ _ 

RS·232 Pr1nter Dr1ver 

Versattllty 


y) <' 
• C"'"i0''" ~00' ' "e , .., ,~. .... 'r't 

• 	 • 'OC't 

BUYER SELLER 

ARE YOU 

PUZZLED BY THE 

USED COMPUTER 


MARKET? 

our unique. nationwide listing 
service puts buyers and sellers 

of used mlcro-eQulpment 
together. 

Listings from $500 - $25,000 
<Aooles. ~ 80 IBM 5100 s Included! 

YOU PAY ONLY 

FOR RESULTS! 


we also offer for S6 75 the 
USED MICRO·TRENDS REPORT 

Data on: 

Manufacturers • Models • Prices 


Trends • Maintenance 

call toll-free 


USED COMPUTER 
EICHllBE ... •94 

(800> 327-9191 ext.61 

TOTAL 

DISKETTE 


BACKUP 


-~-
DO NOT TAKE UNNECESSARY RISKS 

WITH YOUR SOFTWARE. 
If your d skerte softw1re lobnry is not com
pletely backed up, mail the ordtr below im
medrately I Or I you are wu1or19 diskello:s by 
makrng t>.ckup copies of all your diskettes. 
your problem rs solved! Using OUMPLOAD 
the total contents ol your diskettes can bi 
salely dumped to t1pe. The hr-speed 11pe OP· 
I ron 1llows sr• 35 or 40 track drskenn 10 f11 
on one C60 casttte. Thrs mlChrnt langu~ 
util ity will PIY for itsel f the first 11me one of 
your valuable programs w ill not load 

• 	 TRS-80 Model 1 16K • 48K 
• 	 TRSDOS or NEWDOSBO Compa tible 

May be used to back up TRSDOS. VTOS 
4.0. NEWDOS. MICRODOS. or d1ta 
disks (Single Density) 

• 	 Tape verd cation routine included 
• 	 Single dr ve owners tre no longer required 

to keep sw1tch ,ng drskettes to crrate a 
backup 

• 	 Backup without h1v1ng to remember 
Master pesswords 

-YESl-RUSHME MYCOPYOFOUMPLOAD 
IMMEDIATEL Y 

- $15 95 ON MY CAREFULLY PACKED 

TR SOOS OR NEWDOSBO 


DISKEITE ENCLOSED 1or11 stmcel 

--$1 6 95 on C-rte - - $19 95 on D1skt11e 

Name 

Address 
c tv St1te· 

Z•P - --
MAIL TO. 
COMPLETE COMPUTER SERVICES 
8188 HEATHER DRIVE 
NEWBURGH. INOIANA 47630 

1tad1elhaeli 
DEALER 

0 NO OUT-OF-STATE TAX 

0 NO SHIPPING COSTS 

TR5-80 MODEL Ill 
32K-2 DISKS 

MODEI~~~ $ 3500 
•2100 
NEW PERSONAL COMPUTER ... 
REAL-TIME CLOCK, SHARPER 
CAT IMAGES AND FASTER 
LOADING CASSETTESPACKS ENOUGH DATA HANDLING POWER FOR 

MANY SMALL BUSINESSES 

CERTIFIED CHECKS 
CASHIERS CHECKS 
OR CREDIT CARDS 

TRS-80 COLOR $ 339 
COMPUTER OR VIDEO e ach 
A LOW COST. COLOR COMPUTER FOR PERSONAL BUSINESS OR ENT ERTAINMENT 

PERRY OIL & GAS INC. 
.-496 

137 NORTH MAIN STREET, PERRY, MICH. 48872 

PHO NE (51 7) 625-4161 
WARRANTIES HONORED BY ALL RADIO SHACKS • • T .M. TANDY CORP. 

.-See l111 of t.d-..rt1sers on pap• 306 
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~RSSO color 
From tie Janull'f 1981 issue al the CSRA Compu18' 
Club : 

Th•e was some amusement at th• Novem
ber meeting when the Radio Shac:I< repr• 
semativeo 11ated that the sollwale In the 
ROM car1rldgeo could not be copied. This 
month"• 68 Miap Journal r""°"ed they had 
disassembled the programs on ROM by 
covering some al the connector pins wi1h 
taf>e.They promise- nex1 month. Nev« 
tel a hobbyist someching can"t be doMI This 
magazine s_,., to be the only source so far 
al technical Informations on the TR5-80 color 
comput8'3 . Devoted to SS-50 6800 and 
6809 machl.- up to now, 68 Miao Joumal 
plans to 1.- the TRS-80 8809 untt in 
fu1ure iuu•. 

~-""......__..... 
NOTE: This ond oth« int«-.g and needed llllides 
for the Radio Shac:I< TRS-80color~·"'11e being 
included monthly in 68 Miao Journal - The Ulrgest 
specialty comput• magazine In the WO<ldl 

68 MICRO JOURNAL ............. 

-TNJ?M> .,,91 

Foreign Otdef-1-Add: 
NI Mli~.OOf'l'NI ~t'UIJIYMI

1v..,.a.1e.so 2v..,.a32..50 
3YMr...s.48..Si0 

C9ntcla & Me>Clco Add $5..50 Pet Y'Ht 
to USA Subectlptlon Rate 

~ BUSINESS & 
PLEASURE SOFTWARE 
TRS-IOTM MOD. 1. LEVEL II 
PERSOllAL FlllAICIAL STAnMEllT 

(111)"""" •14.H 
llCOME TAX (Ill) e1..na 19.95 

, llCOME/ DEDUCTIOIS FILE (IKI 
c...u. 10.95 

STOCK CHARTllG (IKI c-tll 15.95 
MAILllGI LIST (Disk Ollly) (3Zll) ZZ.95 
ADD: M.00 mllilll 1_,i •ii list 

Al flricn ....,. slli""°" chlr9n. 

DISCOUNT! 

3 or 111or1 proerems 25" off. 

51111 • yar ''°'""" for r1wi1w. 

BAP$SOFTWARE 
1221 Ric-.... Sehl ZZO 


HMSto., T1us 77057 713/713-3433 

TRS-IO is 1 r19ist1r1d trld1m1rlt of T1.ty Corp. 


Organize your slides. negatives or 
albums by code, location, category 
o r title. A MUST FOR PHOTOGRAPHERS. 

L216K Tape $1995 Disk $2995 

Also available: 

DAILY APPOINTMENT CALENDAR 


HOME BARTENDER GUIDE 

LEARN GERMAN & others 

Write for free brochure 


TAPE-TRONICS ... 2ao 

346 N. Westem Ave. 

Los Angeles, Ca. 90004 


99 :NEXT:GOT06 975 

6949 IFASC(Y9) <650RASC(Y9)>72THEN6935ELSEPRINTY9 ; 

6959 Yl• INKEY$:IFYl· ••THEN6959ELSEIFYl• CHR$(98)THENPRINTCHR$(98) 

;:GOT06935:ELSEIFVAL(Yl)<lORVAL(Yl)>8THEN6959ELSEPRINTYl;

6969 Y• INKEY$ : IFY= "•THEN6969ELSEIFY•CHR$( 08)THENPRINTCHR$(98);:G 

OT06959 

6979 HG•ASC (Y9)-64 :VG•VAL(Yl) 

6975 FORI • lT08 : PRINT@l+3*I, • •;:PRINT@94+I*64,• • ; :NEXT:IFY0• " 

S-THEN619 

6989 RETURN 

0•THEN6l8 

6989 RETURN 

7999 Nl(Xl) • •R • :sC•SC+l:GOT07029 

7919 Nl(Xl )••H •:sC• SC+l 

7929 FORI•lT08:PRINT@65+3*I,Nl(I);:NEXT 

7939 FORI•9T016:PRINT@l56+64*(I-9),Nl(I);:NEXT 

7948 FORI • l7T024:PRINT@66 5-3*(I-17), Nl(I );:NEXT 

7959 FORI•25T032:PRINT@577-64*(I-25),Nl(I); :NEXT 

7969 IFCTHEN8999 

7979 GOT0619 

8999 IFX1 •2THEN8349ELSEIFX1=7THEN8319ELSEIFX1=14THEN8280ELSEIFX1 

=15THEN8279ELSEIFX1 =13THEN826 9ELSEI FX1=39THEN8 229ELSEIFX1 =28THEN 

8189ELSEIFX1•31THEN8149ELSEIFG(2,5)THEN8129ELSECLS:PRINT@89,"BLA

CK Box• 

8918 PRINT@l95,.THE OBJECT OF THE GAME IS TO LOCATE THREE, FOUR 

OR FIVE• 

8929 PRINT"RANDOMLY HIDDEN BALLS IN AN EIGHT BY EIGHT FIELD. yO

U WILL" 

8939 PRINT"LOCATE THEM BY SENDING RAYS INTO THE FIELD FROM THE S 

IDES . " 

8949 PRINT•A BALL WILL ABSORB A RAY THAT STRIKES IT DIRECTLY, OR 


DEFLECT• 
8959 PRINT"A RAY THAT COMES WITHI N ONE SQUARE.· 
8060 PRINT" FOLLOWI NG ARE SEVERAL EXAMPLES OF HOW RAYS WILL AC 
T WHEN" 
8970 PRINT.LAUNCHED INTO THE FIELD . a RAY WILL EITHER BE A HIT, 

A• 
8989 PRINT"REFLECTION, OR BE DEFLECTED TO LEAVE THE MATRIX AT AN 

OTHER" 

8090 PRINT"POINT. PRESS ENTER EACH TIME FOR THE NEXT EXAMPLE." 

8190 GOSUB8420 

8110 CLS:B(2,5)=-l:B(4,5)=-l:B(6,8)=-l:G(2,5)=-l:G(4,5)=-l:G(6,8 

)•-l:GOT05090 

8120 PRINT@99 ,"HERE IS A TYPICAL BALL•;:PRINT@l63,"ARRANGEMENT. 


A VECTOR SENT• ; :PRINT@227,.IN FROM 31 WOULD BE A HIT .•; 
8130 GOSUB8420 : Xl=3l:GOT02930 
8140 GOSUB8420 
8159 GOSUB8410 
8169 PRINT@99,·A RAY FROM 28 WOULD•;:PRINT@l63,.DEFLECT TO 21, A 
ND•;:PRINT@227,.THE COMPUTER WOULD GivE•;:PRINT@291 ,.BOTH NUMBER 
S A DOUBLE•; : PRINT@355,.LETTER MARKER.•; 
8170 GOSUB8420:Xl=28:GOT02930 
8189 GOSUB8420 
8190 GOSUB8 419 
8299 PRINT@99,•A RAY FROM 39 WOULD BE•;:PRINT@l63,.REFLECTED BAC 
K TO 39,•;:PRINT@227,.AND MARKED WITH AN R.• ; 
8219 GOSUB8 429:Xl=39 :GOT02930 
8220 GOSUB8420 
823 0 GOSUB8410 
8240 PRINT@99,.RAYS SENT IN FROM 13 AND• ;:PRINT@l63 , • 15 WOULD AL 
SO BE";:PRINT@227,.REFLECTIONS, AND MARKED•;:PRINT@291,.WITH AN 
R. •; 
8259 GOSUB8429:Xl=l3:GOT02039 
8269 Xl•l5:GOT0293B 
827B Xl•l4 :GOT0293B 
828B GOSUB8429 · 
829B GOSUB8419:PRINT@99,•A RAY FROM 7 WOULD• ;: PRINT@l63,"BE DEFL 
ECTED TWICE,•;:PRINT@227,.AND MARKED WITH A• ;:PRINT@291,.DIFFERE 
NT DOUBLE LETTER.•; :PRINT@355 ,"WATCH THIS ONE . •; 
8399 GOSUB842B:Xl•7:GOT02B39 
8319 GOSUB84 2B 
8329 GOSUB8419:PRINT@99,•RAYS ENTERED AT 1, 2 , •;:PRINT@l63,•oR 3 

WOULD FALL ALL THE•;:PRINT@227,"WAY THROUGH. HERE Is• ;:PRINT@2 
91,•2, FOR EXAMPLE."; 
833B GOSUB8429:Xl• 2:GOT0293B 
834B GOSUB84 29 
8359 CLS : PRINT• YOUR SCORE IS THE NUMBER OF MARKERS TOTAL THAT 

YOU USE• 
836B PRINT•TO LOCATE THE BALLS. THE OBJECT IS TO HAVE THE LOWES 
T TOTAL• 
8379 PRINT"SCORE.•:PRINT:PRINT• YOU MAY PLACE BALL GUESSES AND 

REMOVE BALL GUESSES AT ANY• 
8389 PRINT.TIME. WHEN YOU THINK YOU HAVE A CORRECT LAYOUT, STOP

AND• 
839B PRINT.SCORE . AN INCORRECT BALL LOCATION COSTS FIVE POINTS •
• 
84B9 GOSUB842B:CLS:GOT05B 
8419 FORI•lT012 :PRINT@35+I*64,STRING$(29,• •);:NEXT:RETURN 
8420 PRINT@8B3 ,•PRESS ENTER•;:INPUTY : RETURN 
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Now accepting 
orders for MOD Ill 

version 
An 

innovative 
word 

processing 
system 

for 
TRS-80* 
MODI 

Lazy 
Writer®· 

~1980 

by 
David 
Welsh 

& 
MOD Ill It Is time to put your 

word processing program 
away and use a 

Word Processing System 

MOD 1- $125 

MOD Ill - $175 

•Requires 2 drives for 

conversion only. 

' Lazy Wnter Is trle PIOCIUCI ot ABC Soies 

LAZY WRITER Takes on ScripsijC by Radio Shack® and Electric PenciF® 
Hasall 11'1•"*'91 thatotti.r~~ ptogi a1111 lftould have. Easy to use. written a ll in mqchine cOde. / It permits the inserting and de4eting 
by characters. words. sentences. and poragraphsI Poge scrolling upand down I Search ahead of the -:ursor or behind thecursor for anycharacter/ 
The cursor can be moved up. do'Nn. Jett and right I You can seek top of Il le and oonom of file/ Block move ot text. black delete of text/ Seotch and 
replace or search delete I Unlimited insert (to the lim it of your machines memory) / Permits we wtth I01Ner case / 
Has things that other pt'Ogl'at111 lhould haw, but don't. Upper and IOwer case output to your printer (ii your pnnter accepts lower case) withoul 
having yourcomputermodified. ON UPPER CASE ONLY MACHINES: Thisprogram marks thecapital 1enerssoyoucan seewhich lertersoreCAP1TALSand 
Voltlich are not. I Will change all uppef chorocters text to lower case or all lower case to upper. A SINGLE COMMAND/ Will capita lize the fir.>T letfer of all 
sentenc!M and a ll propernoun rs. 'MTH A SNGLE COMMAND / LOADS ANY ELECTRIC PENCIL / ALE. ASCII SAVED FILES. EDTASM FILES 0< BASIC PROGRAMS 
SAVED ASCII / Permits installing special control characters in your text for your printers special features. like double wideorcondensed print/ Definable 
screen lengthand definable print length to255 characters wide/ Screen editing that is not final till yourcommand. Thismeans that you can edit your 
nteonthescreenand ifyoudon'l hkehowitreodsyoucancancelandleave itthewoy itwos/ Youcanappendtiles(which meansthalyoucanputone 
n1e to the end ot another file) / No IOst characters at the end of the line. even tor the fastest typist/ A directory ot a ll your files is ava ilable to the user 
wtthout leaving the program/ Saving prOQrams tod isk easy enough tor the no~computer userI To save memory, not all the program modules ore 1n 
memory at one time but are called from the dlSk as needed/ You can set tab pasitions like on a typewriter/ 10 CUSTOM COMMAND KEYS for me 
experienced user there isa command fi le thatpermi~many special functions thatareaII userdefined(not enough space forbenerexplanation inad. 
send t0< complete overview) I PrOQrom ho s HELP Ille that is a short reV1ew ot the commands that are available I 
StandClld l'Ytnter Module. This printer module is provided for the user as a standard feature Optional special pnnter routines for custom printer wtll be 
QllOiloble in the nearMure. In this original release. it hos the fallowing printer d~andwill suppart the tot lowing printing devices: RS232. TRS232 and 
PAAAU..EL printer porTS. You h0\19 the following toonat commands Justifies Text. Centers Text. Centers Ti tle. Line Spacing. Line LenQth from 3-255 
characters and Set Marg ins I Also send any ASCII 
code to any prtnrer from the text / Save toonatted 
text to the diSk for spooling later / lnfon"nation for 
customer to lood his own special printer driller I NEW FEATURES in Lazy Writer 
Printing can be stopped and started by the U$8I at "The People Request, and David Welsh Delivers" 
any time and then restarted Voltlere you lett off I You Th• system permits embedding ASCII commands into the text of 
con print entire nte 0< just print tobortomofthe pageI the prOQram. NOW you can do SUPERSCRIPT and SUBSCRIPT ( ·f your 
Communication Package. RS232 COMMUNICA printer can handle it) Under1in1ngand boldface.printing ofa single
TION TCRMINAL PROGRAM permits you to communi word in a paragraph. is now pa:;s1ble. at no extra cost. 
cate with other computers. Transfer files from one A key that remem~rs the cursor position.machine to another. Permits dumpir.g memory <> 
c ross the phone lines. Rec01ve files from other m> US« definable 1pec:lal character. For use with onnrers that have 
aQ'sand" ShakeHands" with largercomputers. This IS printable characrers that the TR~80 keyQOOrd does not normally 
!he complete system COiied l.AZYVv'RITCR. There IS no suppart 

package written for the T~eo· that is as compr& Margin confrol from within text. This means that you can change 
the margins of your pnnteo text without slopping The pnnter routinehensive. This package is available for the 
and changing it ms-ao· MOD I. 32K or larger with at least 
Page offset with odd/even headers 6 looten. This means thata single d isk drive. List price is from youcan printonepageoffset tothe lettotcenterana thenextpage 
ottser re the nght Tl'lis 1s very nice when you are wnting a boOk 

Prtntlng chaining feature. This permits having more than one file 
~ $125.00 ~ 
[~ ~-- Dealer Inquiries lnvtt.d 

on d iSk and create one pnnted lefter. contract. or book without 
having to reset the pnnter commandsIll tlGP'T••GTall-KllTIN.. .-516

D 11 Mandatory space command. This 1s necessary w;-,en you oreI NC 0 Fl ,. 0 A A T • 0 
wnting letters or pacers that have certain words that are not to be

0250 Mlddlebelt • Garden City, Ml 48135 broke~up. eg..John P Andhouser This name can be made to be
(313) 425-<4020 unbreakable to justlfv rou11nes 1n the program 

C.O D . CetTllled Check. MO. a Cosn onty. Sony, no C 0 .D . .,._ Disk ca1alog. New you co n IOad your d1Sk direcrorv 1n10 memorys150.00t Most Olden snicpe<l '-' ooy All Olde<> mus! h0"8 snipping 
:nctuoed. Pleaoe odd 2"4 Of S2 50. '°"'!Ch ._ is l'ligl"oer IOI sl'l1pptng and c reate o hie ot this :nformat1on. 
Micl'ligan restOenll please odd 4" tax. AOd exTTO S 1 50 f0< C.O D Now loads Machine Language extenllon programs that ONPer1onol c"8Cks toke 3 weei<s to cleol. Send s1 00 ta cototoo • get 
S2.00 oedft on next ordel. wrlten for lazy Writer. 



UTILITY 

An alternative to expensive Model II letter crunchers. 

Everyman' s Mod II 
Word Processor 
Mike Kilroy, ACBV 
6213 Concerto Ct. 
Dayton, OH 45449 

Many good word processors are avail· 
able for the Model I from various mag

azltie•, but to put your Model II to work as a 
word processor requires a substantial out
ray of cash. Instead of laylng out many dol· 
tars for a Model II processor, I've modified 
an existing Model I program. The original 
program appeared In 80 Microcomputing's 
May, 1980 Issue, written by Delmer 0. Hin
richs. 

The program performs the following: 

•Creates or adds to text 
•Right justifies 
•Compiles 
•Sets formats for letters and the printer 
•Deletes blank lines automatically 
•Deletes specified llne(s) 
•Edits on a per line basis 
•Displays all legal functions 
•Inserts llne(s) at any point In the pr<> 
gram 

•Deletes whole texts from memory or 
disk 

•Saves/loads any text to/from disk com· 
plete with its corresponding format 

•Moves whole blocks of text 
•Replaces one whole line with a new 
one 

•Provides a table of contents of all let
ters or text 

•Titles and pages, If wanted 

What more could you want? The speed of 
this program In a standard 64K Model II Is 
over 90 wpm. Could you keep up? The pr<>· 
gram has 17 commands, two of which have 
extensive subcommands. 

FHtur9d Commands 

The Add command lets you add lines to 
text. An addition may be two lines or 100 
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lines long. Available In the add mode are the Down arrow Ends line and page, adds 
following subcommands: end page marker (-). 

Right arrow Moves line all the way to 
Enter key Ends line and carriage re the right. 

turn. Up arrow Centers, ends, adds, "do 
Control J Erases present llne to not justify marker" I/) to 

start It over. present line. 

Program Listing 

II CLS • PRINTTA8 <2e> " BASIC WORD Pt!OCESSOR" 
30 DEFlNTA-Z•CLEAR2laea•NL•368•0111A•<NL >.X• <3> . S <25> . T<25> 
40 B••CHR• <2:S> •C•-CHR• < Ill>•F••"H• • ·~··v· •PN• &"N" • Pt••"Y" 
50 S••" " 1Ha•Sa1LA--t1P•l•FP•!IP\.•23• LL•68tL11&10:U•32•G•l0•H•6•V•27 
60 ONERRORGGT0!645•L•LA• I T•01 Ra011a•"" I PRINT t INPUT"COMl'IANO" : A• : !FA••" " GOTOB0 
70A•ASC <A•>-64•1FA>0THENONAGOT090,480,510 .760,799.1220.80.t320.t 350.t390.1510. I 
522. 15a0.s,i.S11.t640.00.1 15e.1110. 1520, s0. 1e:s0.ea.19 
70 
80 PRINT"•• ENTRY ERROR ••" •GGT060 
99 CLS•0•0•N••"Y"•IFLA <0THENL•0tGOTOl30 ' add 
101 IF NL-LA+1THEN210ELSE! FL >FL+l 2THENB•L-12ELSEB•FL 
110 FORl•BTGL:X&LEN <A• <I>> •D•O+INT (( X+4 l/80- .01 l 
120 GOSUBl910•NEXTl•L•L+I 
130 C• <L-FL+O>•B0: 1FCl1760THENPRINT 1PRINT tC• l76tl 
140 PRINTOIC.USINGF•1L1• PRI NTA• <Ll 11P.LEN CA9 CLl l+ltC•C+P•3tK• L+I 
158 PRINTOIC. C'1 CHR• <02 ) 11Aa•INKEYa1PRINTac:, s a 1: IFA• • ""THENl50 
160 GOSUB290>0NA-7GOTQ368. 410 
178 IFA•l 3THENA••S••GOT0 210ELSEIFA•l0THEN380ELSEIFA•31THEN460 
tee IFA•29THEN430ELSEIFA•30THEN330ELSEI FA•28THEN310 
19fl IFA•27THENIFLA<~THENLA•LtGOT060ELSE60 
200 PRINTG1C.A•:1Aa CLl•A• CLl +Aa : tFP C&LLTHENP• P+l•C•C+l1GOTOl 50 
210 IFRTHEN60ELSEI FNL <•KTHENPR!NT:PRINT"FILE FULL"I LA&NL- l•GOT060 
229 IFLENIA•< Kl l THENL•KIGOSUBl360 
230 !FK>LATHENLA•K 
240 !FA••SaTHEN280 
251 FOR"&LL+ lT02STEP-l >Aa•"!Oa <A•<Ll· M·l >•IFAa <>S•THENNEXTM:GOT0280 
268 A• <Kl •RIGHT• <A• <Ll.LL-"+ ll:Aa (Ll-LEFT• ' A• <L>·"-1 )
271 PAINTQC-LL+"-l, Ba1 1L•K• GOTOl 30 
280 A• <Ll -LEFT• <A• <L> .LL lt L•K>GOTOl30 
29fl A-ASC <A•>•RETURN 
310 IFP>LLTHEN2 10 ' d 
329 PRINTQC, CHR•<9 2>11 A•<L l •A•<Ll +CHR•<l 7 l :A• •Sa: GOT0210 
330 IFP>LLTHEN210 's-d 
340 C• <L-FL+Dl*B0+41IFC >l764THENC•l764 
350 GOSUBllB0•P•l•A••S••GOT021 0 
368 IFP•ITHEN150 • 1 
371 C•C-l : PRINTQC . 8a 11P•P-l•A•<L>•LEFTa<A• <Ll. P-ll •GOTOl50 
:See IFP• I THEN150 '•- 1 
390 A• <Ll •""• P• l •C•CL-FL+Ol •80+4 • 1FC> l 764THENC•l764 
400 PRINTQC,Ba1 1GOTOl50 
41 0 IFP>LL-6 THEN150 ' r 
421 A• CL) cA• IL>+STRING• C5.S• >:C•C+5:P•P+51GOT0151 
431 IFP>LLTHEN211 · ~-r 
441 C•<L-FL+Dl • 80+4:1FC>1764THENC• l764 
451 GOSUB1200:P•l : Aa•S• •GOT02 10 
461 IFPl LLTHEN211 'ct 
471 PR!NTOIC,CHR•C93l 11Aa <Ll •A• <Ll+CHR• <20 l tA• •Sa 1GOT0210 

Program conrlnuH 
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48111 CLS : PRINT"DELETING BLANK LINES" :FORJ=LATOlllSTEP- 1 'b 1•n k 
49111 IFAS(J) • " "THENFORl •JTOLA: !).S ( I) • AS <l+l) :NEXTI :As<uu ="" •LA=LA-1 
5111111 NEXTJ11FRTHENRETURNELSE1B30 
5 111 INPUT" FIRST LI NE TO COMPI LE" ;F:tFF<0THENF•0 ' cotoPde 
520 INPUT"LAST LI NE TO COMPI LE" ;Z:IFZ)LATHENZ=LA 
53111 IFF>=ZTHEN80ELSECLS: PRINT"COMPIL!NG" 1 FORL=FTOZ- 1: K=1..+l 
54111 X•LEN <AS <U> : XS•"" :tFX C2THEN620ELSEIFX< =LLGOT0600 
55111 FORI=XTOl STEP-l :AS• M!DS CAS\L), !, 1) 
560 !FAS 0 SS THENXS•AS+XS: NEXT!: GOT0600ELSE I FX$•" " THENNEXT! 
570 A=ASC< RI GHTS <XS. 1 > >: IFA=~30RA=460RA=580RA=63THENXS=XS+" " 
580 AS <L>•LEFTS CAS <L>,I-t >:IFLEN<AS<Kl>•0THENAS <K >• XS:GOT0540 
59111 AS<K >• XS+SS+AS <K>:GOT0540 
600 X•LEN(AS(L J >:IFXC2THEN620 ELSEFOR I =XT02STEP-l 
610 IFRI GHTS CAS CLJ , 1J•SSTHENA$(L)=LEFTS CASCL),! - 1) : NEXTI 
620 NEXTL : FORL=FTOZ-1 :t<=L+l 
630 X•LEN <AS (L> > ' V=LEN(ASCK> >:XS•"• : !FX•00RV=0 THEN750 
6411 A=ASC<RIGHTSCAS( U , l > > 
650 1FA•330RA•460RA• 580RA=63THENAS CL> =AS (L> +" ": X=X+l. 
660FORl =l TOV:AS=M!DS (ASC K> ,1 ,1) ' 
6711 ! FAS 0 SSTHENXS•XS+AS: NEXT!ELSEIFXS=" "THENNEXT I 
68111 ! FLL-X CITHEN710 
69111 V•V-l l lFV<0THENV•0 
70111 AS CL)•AS CL> +SS+XS :AS CK>=RIGHTS CAS(K),Vl :GOT0630 
71 0 X=LEN CASCL> >: IFXC2THEN730ELSEFORl=XT02STEP- l 
720 IFRIGHTS CASCL>,l >•SSTHENAS CL)=LEFTS CAS CLJ. ! -l ) :NEXTI 
730 IFVC2THEN750ELSEFORl =VT02STEP-1 
740 IFLEFTS( AS <K> , 1>=SSTHENAS <K>=RIGHTS( AS CK> .J -1) :NEXTI 
750 NEXTL: X•LEN CAS<Z >> : GOT0900 
76111 INPUT" FIRST LINE TO DELETE" ;F:IFF< 0THENF=0 ' de l e t e 
770 INPUT" LAST LINE TO DELETE"; Z: I FZ >LATHENZ=LA 
780 !FF> ZTHEN80ELSEFORl • FTOZ: AS <!> =· " :NEXT! : GOTOt830 
790 INPUT"EDIT LINE " ILllFL<llJORL>LAORASCL)•"" THENBl'l 'ed ; t 
800 C• 4:P• t: XS<0 >=AS <L> :NS="V" 
81111 CLS• I•LlGOSUB19101N• l:QS•"" 
82111 QOSUB910:1FA>47ANDA <58THENQS• QS+AS1N• VAL\ QS>: GQT0820 
83111 M=0:1FA•BTHENV=-1 : GQSUB940ELSEIFA=9THENV=5:GOSUB940ELSEIFA• UTHENV• l:GOSU8940 
B40 1FA=65THENAS CL>•XS C0 >:GOT0800 ' • 
850 IFLEN CAS (L))l•LLTHEN870 
860 1FA=29THENGOSUB1200ELSEIFA•30THENGOSUB1180 
870 1FA>66THENONA-66GOSUB960 ,1000, 1960,1 960,1960,1020 , 111130 
880 1FA=83THENGOSUBll2111ELSEIFA=88THENGDSU81 170ElSEIFA=76THENGOSUBB00 
899 lFM=lTHENN•l : QS•"" :GOT0820 ELSEIFRH<ENPRI NTQ)400 , ;ELSEB10 
90111 IFLL<XTHENPRLNT"l.l"IE" IL; "HAS" ; X; "CHARACTERS" :GQT060ELSE1830 
91111 XS=M !DS (AS CL) ,P,1) 
92111 PRINHlC. c s; CHRS(02) ;: AS•!NKEVS: PRINTac. XS ; : !FAS=" "THEN920 
930 GOSUB290 :X•LEN< A•<L> >:IFA• 13 THENR=! :RETURNELSERETURN 
940 M= l :FORI =!TON:PxP+V: JFP>XTHENP=X:RETURN 
950 JFP<ITHENP=l:RETURNELSEC•C+V: NEXTI:RETURN 
960 Q=P:D=C : FDR1 =1 TON:GOSUB910: I FRORA=27THENP=Q : C•D: RETURN ' c 
970 PR!NTCiC.A•;: GOSUB1 l 00:P=P+t: GQSUB1 1l0 : AS( L) =LS+A$+RS 
980 A=U:C=C+l : IFP C=X THENNEXTI 
990 P• Q:C=D :RETURN 
1000 IFP+N-l >XTHENN=X- P+l ' d 
10 10 GOSUBll00: D=P: P• P+"l :QOSUBl l1 0 :A$(L)=LS+RS:P=Q:RETURN 
1020 GOSUBtl00:AS•L>=LS+SS: PRl~TQlC,B• ' h 
1010 GOSUB9t0: JFRORA•27T~ENRETURN ' i 

111140 !FA=28THENA$(L>=A• CLJ +CHRS ( l7l :R=\ :R~TURN 

11115111 IFA=31THENAS <L> =A• <Ll +CHR$ C20>•R=1•RETURN 
1060 PRINTa!;,AS;:IFA=8 THENV=-l:GOSUB940 •GOT01 030 
1070 IFA• 9THENV=t : GOSUB940:GOT01030ELSEIFP>XTHENX• P 
1080 GOSUBll00tGOSUB l l10:AS CL>•LS+A••RS:PR!NTaC,B• ; A•+R• 
1090 C•C+llP•P+1:GOT01030 
111110 L••" ": IFP (2THENRETURNELSEL•• LEFTSCA$(U , P-1 >: RETURN 
1 110 RS•"" 1 !FP> XTHENRETURNELSERS• RIGHTS <AS ( L), X-P+l) : RETURN 
1120 GOSU8910:Q=P•D• C 's 
1130 FORI•1TON:F=0:FORJ• Q+1TOX• D•O+l 
1140 IFMI DS(A$(L), J, l) • ASTHENF• l :Q=J:J•X 
1150 NEXTJ:NEXTI:IFFTHENP•Q: CaD 
1160 A• U: RETURN 
1170 Af CL>=AS(L)+Ss: P•X +l 1C• P+3:GQTO l 030 '• 
1180 AS(L)•STR!Nll$ CCLL-LEN CA$ (L)))/2, 32) +AS <L> +CHRS C17> 's- d 
1190 PRINTiC, 8$;LEFTSCAS(L ), LEN CAS CL))-1 ) l CHR$ (92); :RETURN 
1200 A$ CL> •STR!NG$CLL- LEN<A• <L>> +1,32l +Af (L) +CHRS( 13> 's-r 
1210 PRINTGJC,B$IAS<L >1: RETURN 
1220 CLS•PRINT" LINE LENGTH =" ;LL•: INPUT" NEW ="ILL '~o rm•t 
1230 PR INT"LINE SPACES • " ;s, : INPUT"NEW =" ; S 
124111 PRINT"Ll"IE NOS. • '";NS: "'" • : INPUT" NEW CV/N)" :N$ 
1250 PRINT"FIRST LINE =" IFL,: INPUT"NEW •" ; FL 
1260 PR!"IT"LEFT MARGI N =• ; Lf•1,: I NPUT"lllEW •" ;LM 
1270 PRINT " PAGE LENGTH • ";PL,1JNPUT" NEW • ";PL 
1280 PRINT" PAGE NOS. • ' ";PNS; '" '', :JNPUT"NEW <VI N)" ;P"I$ 
1290 PRI NT"FIRST PAGE •" ;FP,: !NPUT"NEW a• ;FP 
1300 PR!NT" PAGE 1 NO. • '";P1 • 1'"" ,:JNPUT"NEW (V/N)"; P t S 
131115 PRINT"CHAR/ INCH a• ;Q, •I NPUT"NEW (5, 10, 16. 5) • " ;G 
131117 PRINT"LINE / INCH a• ;H, :INPUT"NEW (6,8) =";H 
1310 PRINT"HEADING •'"!HS;" ' "• : INPUT"NEW =";HS: GQT060 
13 2111 CLS:PR!NT"LEGAL COl'll'IANDS ARE: " :PRINTIPR! NT ' t.•I P 
1330 PR!NT"A ADD" , " B BLANK", "C COMPILE", "D DELETE" , "E EDIT", " F r"ORMAT" , " H 
HELP","! INSERT", "J JUSTIFV" ,"K KILL " , " L LOAD" 

, "M MOVE", " P PRINT" , " R REPLACE " , "S SAVE" , "V VIDEO" , "X EXIT " , "T TABLE OF C 
ONTENTS" 
1340 PRINT: PRINT: PRINT" PRESS <ESC> KEV TO RETURN FROM A, E, I, R COMMAND MODE" : GOTO 
60 
1350 INPUT"INSERT AT LI NE"; LI IFL (00RL>LATHEN80 'ons ..rt 
1360 IF NL=LA+1THENPRINT" FI LE FULL" : GOT060 ELSEI FRTHEN60 
1370 FORl• LATOLSTEP-t:AS ( l+l l=AS CJ) :NEXTI 
1380 AS CU •" " : LA•LA+ 1 :L=L-1: IF! TTHENRETURNELSEI T=1 :GOT090 
1390 CLS: PRINT" J USTI FYI NG" •FORL• lllTOLA: X•LENCA$ <U ) ';ust ; fY 
1400 IFX C2THEN1 500ELSEFORl =XT02STEP- 1:A=ASC( R!GHT'9o (AS <Ll, 1)) 
1410 IFA•UTHENASCL> • LEFTS<A•<L) ,J-1 >: X•X-1 tNEXTl 
1420 IFX>=LLORA=170RA•20THEN1500ELSEJ =0:K•1:FORI•1TOX 
143111 IFl'llDS (ASC L),!,t)Cl SSTHENK•0ELSE IFK=0THENK• 1:SCJ> =I : J•J+1 
1440 NEXTl: IFJ=0THEN1500 
1450 K=RNO (J)-1 : 1FINT CJ /2l =J/20RJ=1 THENN•1ELSENx2 

Program continues 

CONVENIENCE WHEN YOU WANT IT .~.: I SECURITY WHEN YOU NEED IT .... 
~ AT A PRICE YOU CAN AFFORD 

TRS-80 MODEL I & 111 

s599s 

90 Day 
warranty 

Assembled 
& Tested; 

COMPUTER COllTROUED · REMOTE COJllTROL 

Now an 1nerpen~ve and lirect talf1 '1' cuutnl iflmface between the 

TSR 80 ond I~• BSR X 10 10mo1e conuot modults. The lllCllO 

COMMAIDEfl. X 10 module.s tnd your computtr ten eot1lrtl your 

hgtlts. appl1MCts. motors. TV. sttreo. huteis. alarms. tam.,~ ttc. 


COMPUTER CDllTROUED · SECUllllY 

Add a rttw d1mens1on 10 youf stcunty sys1rm. P1ace l~•.hefn<.nde1 

conuol of your computei real ttme dock whtte vou 11• on v~. Add 

an mput pott to your computer and mtetflgtncc ~l. W.th sw11cMs on 

doors ot wndows yo.- complter can wek:ornt o-saa "thipten 1n1Ndel's. 


EASY TD USE · 110 WlllES TD RUii 

To1at conlfol of alt X 10 mocMts, Ut~ize all 256 house and unil c'~ ' 

combinallons. Ontt1 mttfface to AC power Irie. No command console 

to purchHe. Ho sol'llc link . P1ugs d11ec riy into TRS-80 cassette 1ack 


llEW POllJ.C SOFTWARE lllCLUDED Dll TAPE 
RNI limo C 0 H T ff .O~l sohwOlt '°' .U IRS 80s IMoclel I and Ill. 
M,.,,... ltnl II or Ill 16K T • . J2K 0"11 Control yow lllC"O 
COMMAIOER Of output poru w11h respec t to real IKM andio. mput 
port mggtfs. San sch~s on tape or disk. 

MICRO COMMAllDER with PORT·C on casselle $59.95 
PORT·C on disk 10.00 
BSRSYSTEM X·10 LAMP MODULE 14.49 
APPLIANCE OR NEW WALL SWITCH MOOUlE 15.49 
IL Res. add 6% TAX - COO O.K. - SANO H 3.00 

INTERFACE TECHNOLOGY ,,... 319 
P.0 .BOX 383, Des Pla ines, ll 6001 7 
Phone <312l 297-2265 

KBJ-80 EPROM EXTENDER 
tnctt.ar.eo you r lJ I JK or Lt-vrl ti 1...:i i 11y l n:t., l lln,• 
lh• KN · SO. Pa,.ka1~1· i ne"l u1J• :: , . ,..... 1 ::-'1 l •l f mil 
r 1 r ..... ar·1· rwrtulc {SYSTAPt!). Nu M:.:o-,,hly •· ...1u1 1·..·Jt l 
P I r MWar·n fr'01lu l 1J C' ll. n I<' u.: ..11 on un.v k i n.1 0 1 fo:l1k 01ll 
01Ct. c:·11Jer:i . 

{ 2716·2K) ADOlTIONAL F1H9ilifARE ll'OlJUL! PRIClffG1 

~i~~)9.:~!~e!dd~:.p.r.:~~~n~~l l!~~ea i:e~~: ~ 
~~~;a~"'~ei:~un~::H<P~::• !ith ~~~~haee k:r~KBJ ~~fer i 
~ ($59.95) . Uacd in c onjunc t. ion with 80-GRAPHlX 
boar d provide• i nverse v ideo w/o using any N aa. a lso 
l nch.:c!ea Oebounce 1 A':>br . key111 Repeat ll:eya and 
Lower case. A KU5T POR 80-CRAPHIX OWNERS! 

~U)9 .95)··lat~st vcr 3 i on trom Denn i£ Kit:n! 

~ ( $ )9.95)- Add 5 utilities t.o Leve l IJ 

~~ ~tep. e~~:~!e ~~~·~~~gra~f~:t k~~:' l~~u~/! 
t hi& o:ie l 

~ ($ 24.95)- .Yull cur sor control. You haven• t 
Hen any thin« :.1k• thh before ! ! 

_ _UIJ!.D_~'I_'E DELIVERY .. Ct'.!CK/ M. O. T01 
COMPUTER ACCE880RY TECHNOLOGY .-206 

P.O. 	 BOXT:~~7Jl~~~~;~:9~~ · 46901. 
O!ALER.S UfQUl RUS IffVl:'!DI 11 
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H••• eH Pre4•cl le• I••• 
''••r•••l•t T1, , o, .... u., 1 1,.. . . . . . .. . 

T11l e r l eh 
c .......,.1,., v •• , u.u 


Sited C 1111 
' '•c l l c e l ,,. , , .... , 
Tect.• lce l Oel•lh 

""'''• •• • • , ••11•• 
A, , Hcel l•• Fe ' 11 "' 1 

..-127 

[] YESI Sign me up as a cnarter 
subscriber. Enclosed is my 
$20 .00 for 10 i s sues. ($24 
t o Canada. $3 0 elsewhere.)

Cl No t sure. Enc l osed is $2 fo r 
a sample i s sue. 

~ame~----------~ 
Addr~----------~ City/St______ Zip___ 

MANUFACTURING INVINTORY CONTROL 

MICS moclule .. Ma.n ufacturin1 Inve n t ory Control 
1.5 	 report • lot inventory , pu r c: haains, and 

s tocllro°"' control 
• Vendo r r eports • Part reor de r repor t s 
• '"?ick Lls t " r eporU * • a: analysi• 
• Scheduling si.•ulat i on cap.ability 
• Pa r t s ''allocat ion " fea ture - prevent s t oc llou t • 
• 	 Inquiry by part , Yendor part , and de sc dption 

IOMP nuHlul• ... Bill of Material• Proces~r 
• 	 l ndented SOM r eports • fin ished coods r eports 
• Obso l ete parts report • ''Where used" inquiry 
• Autoaiat lc .,,!ell List" r eport generation 
• Wo r k in proce ss v a lue report :f 
• 	 Process "lead ti•e " based on actual invento r y, 

work i n proce ss , and reorder l e&d t i.ea 

All 90du le• fo r Mode l 1 1 J2l Business Syste•s 

Mu te r me nu driven - fully ope- r a tor prc.pted 


MtCS-1 2 ddvu , 1000 par t s , 200 vendors - $29.S 
MICS- 2* 2 ddve•,200' pa. ru , JOO vendors - $ 34.5 
til ICS-3 3 d r ivu , 2000 p.ar ts , 200 vendors - $ 34.S 
MICS-4* J dri•u , 4000 parts , «><> v~ndors - $ 395 
ED4P ( adds on to any MICS Module) - $29.S 

S~nd for c:.tt& lOj: ol ELTB:H bus in~n MOduha 

ELTECH Associates .....se 
2466 Moreno Orin, Los Anseles , Ca 0003~ 

( 213) 663..034 7 
• Requi res do1.1b le d tondt y. All 111odul u upr rad ab le 

No.3 '-~..,~~i 
~,.~~~:~~~\S 
~~~ .{(You've Written an 
\.V Extraordinary Program-

We'd Like to Publf.9Pt It/
Procram• needed for MANAGE
MENT application•: 
PERT a CPM 8CllltDULING 
PREDICTIVE MODELING 
DltCJSION·MAKING 8DIULATJON8 
PRODUCTION SCHEDULING 
ltXPENSJt ANALT8Jt8 

Royalty checks may be in YOUR 
future. Write for our free Pro
grammer'• Kit today. 

INSTANT SOFTWARE, INC. ,...2 

Submlaalon• Dept. 
Peterboroach. NH 034158 
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"Many good word processors are 
available for the Model I . .. but 
... require a substantial outlay of cash. " 

Escape key Ends adding session. 
Left arrow Ends, adds "do not justi· 

fy" marker to present 
llne. 

Tab key Moves cursor five spaces 
to right. 

Backspace Backspaces and erases 
last entry. 

Though you can press Enter to end a llne, 
the computer will automatically end It when 
you type the specif ied maximum number of 
characters per line. The computer shifts the 
whole word, If It extends beyond the maxi· 
mum number of characters, to the following 
line. 

The Blank command deletes all " no char
acter" !Ines from the text. A space Is a char
acter. If you want a blank line In the text, say 
between your paragraphs, simply put one 
space on that llne. This places a character 
(ASCII 32) on that line, and the Blank com
mand wi ll not touch It. As you will find out, 
this Is a very useful command. 

The Compile command will ask you the 
first and last line number that you wish to 
compile. It then shifts words from llne to 
line, fitting the maximum number of words 
onto each line. Spaces at the beginning and 
end of all lines but the first are deleted. (It 
does not touch paragraph Indentation on 
the first line.) For th is reason Compile is 
best used on only one paragraph at a time. 
One space is inserted after each word, com
ma, and semicolon. Two spaces follow col· 
ons, periods, question marks and exclama
tion marks. Compiling only affects spaces 
after words and punctuation shifted be
tween lines. For this reason, it should be 
used before the justifying command, or 
spaces added by justifying will be unaf
fected. 

Use the Delete command to remove lines 
from the text. Delete leaves a blank llne in 
place of the removed one. You can delete 
any number of consecutive !Ines at one 
time. 

Now we get to the heart of the word pro
cessor: the Edit command. The edit mode 
works on one llne at a time. Changes can be 
made with the following subcommands: 

Tab key 	 Moves cursor five 
spaces to the right. 

n(Backspace) Left move of n spaces. 
n(C) Change next n char

acters to next n char
acters entered. 

n(D) Delete next n charac
ters. 

(X) 	 Extend the line. 
(H) 	 Erase from present po

sition in line to the end 
and enter extend mode. 

(I) 	 Insert at the present 
position. 

(L) List the llne and keep 
modifications. 

(A) Cancel previous 
changes and start over. 

n(S)c Search for the nth oc
currence of character c. 

Escape key Quit H, I, X modes. 
Right arrow Moves llne all the way 

right, ends edit. 
Up arrow Centers llne and adds 

"do not just ify"; ends 
editing. 

Left arrow Adds "do not justify"; 
ends editing. 

Enter key Saves all changes and 
ends editing. 

The " n" above indicates the number of 
characters wanted. N is set at one If not 
entered. The left arrow key puts a "do not 
justify" character at theend of the l ine, and, 
as such, you must enter the extend mode 
first to add It to the llne. Any editing 
changes before listing the l ine will be made 
permanent. Therefore, if you hit L, then de
cide you really didn't want to make a certain 
change, hitting A will not erase it. Most of 
the single character commands l isted 
apave are basically the same as the TRS-80 
Model II editing commands. 

The Format command allows you to set 
up the various format parameters of the let
ter and printer. They are self-explanatory: 

Number characters/l ines 
Number spaces between !Ines 
Line numbers (YIN) 
First line number 
Left margin indentation amount 
Number !Ines/page 
Page numbers (YIN) 
First page number 
Numbers on page one (YIN) 
Heading name 
Printer characters/inch 
Printer !Ines/inch 

There Is a Help command to assist you 
when you are inebriated or just plain too 
tired to recall the program's legal com
mands. It simply llsts all the commands. 

Insert Is used to add those forgotten 
lines. After specifying the first line, the pro
gram goes Into the add mode. All legal add 
mode subcommands are valld. Hitt ing the 
escape key will end the insert mode. 

The Justify command right justifies the 
text. Any !Ines which don't have a "do not 
justify" or "end of page" marker will be right 
justified. Indentations at the beginning of 
lines are not touched. This command 
should be used after all compiling and 
editing is done. 

Kill tleletes the entire text on which you 
are working. It can also delete text that was 
previously stored on disk. A double check Is 
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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! 

Goleta, Calif. - You can get 7 or 8 programs on cassette, each month, 
that CLOAD directly into your TRS-80 Model 1or III ! 

A subscriber, too engrossed in trying to save the world from invading 
aliens (March, 1981 issue) to give his name , stated, "I receive a 30 minute 
cassette by First Class Mail each month containing some of the best games 
and educational programs 1have ever played . Some are even in machine 
language! "Another CLOAD subscriber, Claudine C load, could now 

" fit the computer into her schedule " thanks to the utilities and occasional 
dist.. programs she received from CLOAl>. She was writing about it to all 
of the people on her mailing list (November, 1979 issue) . 
Get the news firsthand . Get a subscription to CLOAD Magazine . 

The Fine Print: 
Overseas rates slightly higher-

please write for them. 
Back issues available-ask for our list.• 
TRS.80 is a trademark of Tandy Corporation 
California residents add 6% to single copies 

and anthologies. Programs are for Level II 
I6K, Model Ill 16K , and occasionally for disks. 

•24 Level I back issues also available. 

.-.: .-..·. ~-. : 

PRICES 
I year subscription . . . . . $42.00 
6 month subscription . . . . $23.00 
Single copies . . . . . . . . . . . $4.50 
Anthology-volume I .... $JQ.OO 
Anthology-volume 2 . . . . $ J5.00 

Mastercard/ Visa Welcome. 

by Clyde Cload, star reponer 

.. i H ....:_..._._! L.: MAGAZINE INC. P.O. Box 1267 Goleta, CA 93116 (805) 964-2761 01961 

COLOR COMPUTER OWNERS! 
CLOADINC.ANNOUNCES 

CHROMASETTE MAGAZINE! 

A monthly magazine-on-cassette for your 

Extended BASIC Color TRS-80! 

Put a rosy color in you and 
CHROMASSETTE 
Goleta California - With 

your computer's cheeks, 
Magazine, Color Com stop reading these old 

puterowners can now enjoy cliches , and get a subscrip

the variety, economy, and tion to CHROMASETTE 
easy entry of programs that Magazine. 
CLOAD subscribers have 
enjoyed for 3 years. Please write for rates and 

other info. 

CHROMASETTE 
Magazine gets rid of the CHROMASE7TE Magazine in its Prime State Or send a blank check and 

type-in-and-edit blues by your account balance. (Visa 

putting a rainbow of ready-to-load programs on and MasterCard also accepted) 
cassette , and sending them to you by First Class 
Mail each month . Educational, practical, utility, 

' 
and game programs are delivered right to your CHROMASETTE MAGAZINE 

mailbox. Box 12678 Goleta CA 93116 .,,502 



The 	 "IRANS1000 


"A double check is 
provided to prevent 
killing something mistakenly." 

1460 FOR l • ITOLL- X:TCKl•T CK J+l : K•K+N:IFKl J - lTHENK•K-J 
1470 NEXTl: FORl • J-IT00STEP- l :AS• STRINGSCTCI J ,SS) : T( l) • 0 
1480 AS IL) =LEFTS (RS(L) .S( I J J +RS+RIGHTS CPS(L),LENCAS CL> J-Sl ll l 
1490 NEXT! 
1500 NEXTL:GOTOl830 
1510 CLS: INPUT" REALLY KILL CYIN ) " : AS: IFAS O" Y" THEN60 'k ; II 

1512 INPUT"KI LL PRESENT LETTER I Y/ N) " ;AS: IFAS=" Y"THENRUN 
1514 INPUT"KI LL ANY LETTER ON DI SC (Y/ Nl " :AS:IFRS O"Y" THEN60 
1516 INPUT" NAME OF LETTER ON DISC TO KI LL" :As: KILLAS : GOT060 
1520 Z••" TABLE" •GOT01524 
1522 INPUT"WHRT LETTER 00 YOU WANT":ZS 
1524 CLS•PRINT"LORDING FROM DISC• ";ZS 
1525 OPEN"l", 1, ZS 
1:530 INPUT•l, LA. LL,S, NS,FL,LM.PL.PNS,FP,PIS.HS 
1540 FORI•0TOLRSTEP4 •1NPUT•1 .xsr0J .XS ( 1) .XS<2 >.XS(3) 
15:50 FORJ•0T03: L•l+J 1 X•LEN ( U ( J ) ) : ASCU •'"': IFX < ITHENl:S70 
1560 FORK•lTOX : AS(L)•RS (L)+CHRSCASCCM IDS CXS( J J , t<, I J J-128l :NEXTK 
1570 NEXTJ• NEXTI•CLOSE: GOT060 
1580 INPUT"FIRST LINE TO MOVE" lF•IFF C0THENF•0 'Move 
1590 INPUT"LAST LINE TO MOVE" 1Z: IFZ>LATHENZ•LR 
16fil IFF>ZTHEN80ELSEINPUT"FIRST NEW LINE " ;NIFORI•FTOZ 
161 0 IFLENCRSCNl l THENPRINT " LINE" :N; "NOT EMPTY " :GQT060 
1620 AS <N) • Ate I ) : AS ( I) •" "• N•N+ 1 : !FNJ LATHENLA• N 
1630 NEXTI :OOT0 1830 
1640 X•FP:M• FL:GOT01661 'Pr i nt 
164:S IF ERR• 5THENPRINT "YOU CRN' T DO THAT ' ' '' • •:FORQ=0T04000: NEXTQ :RESUME60 
1647 JFERR• 53THENPRI NT" THAT F ILE DOES NOT EXIST'"" •RESUME60 
1650 !FERR () 56THENONERROROOT00ELSE I NPUT" PRINTER NOT READY. ABORT CY /Nl " IAS 
1660 I FAS•"V" THENRESUME60ELSEINPUT"FI X PROBLEM RNO PRESS ENTER"1 As:RESUMEl640 
1661 IF0•5THENW•3 1ELSEIF0•10 THENW• 30ELSEIF0•16.5THENW•29 
1662 IFH•6THENT•54ELSEIFH•BTHENT•56 
1665 !NPUT" WANT TO ADJUST TO TOP OF PAGE (Y/ N) " ;AS:IFRS• "V" THENSYSTEM"FORMS T" 
1670 INPUT" WANT TO CHECK FORM. lt' S , ETC. CY/N)"IZS : IFZS="Y"THEN 1220ELSER•l•OOSUB 
480•CLS •PRINT"PRINTING" 

PrO{lr•m conlinu.s 

provided to prevent killing something mis
takenly. If you ask for a letter or text that is 
not stored on the disk, you wlll not get a 
"fi le not found" error; Instead, you wlll be 
told "that letter does not exist" and the pro
gram will continue. 

Like the Kill command, the Load com
mand Is protected against loading a non-ex
istent text. It simply loads a specified text 
from the disk into the word processor. 

Move is a very useful command which al
lows you to move as many lines as required 
from one position to another within the 
body of a letter. All necessary prompting is 
given to allow this command to be used. 

The Print command actually puts your 
work on paper. It asks first if you would like 
to adjust to the top of the page. It then asks 
If you would like to double-check the forms 
to be sure the line numbers are off. If you 
are printing more than one page, the pro
gram stops and asks you to press Enter 
when ready to print the next page (X). This 
allows you time to put In new paper before 
going on. 

Replace is the command that replaces a 

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. 


Features: 
• 300 Baud Serial 
• 	14.9 characters per second 

printout 
•Reliable heavy duty Selectric 

m echan ism 
• RS-232C Inte rface 
• Doc umentation included 
• 	60 day warranty-parts and 

la bor 
•High quality Selectric print

ing Off-line use as typewriter 
•	 Optional trac tor feed 


available 

• 	 15 inch carriage wici th 

230 • 80 Microcomputing, July 1981 

Also works with Exa
tron 's Stringy floppy. 
for fast loading of pro
grams. (Has RS232 
built in s tringy) 

HOWTO ORDER 
DATA-TRANS1000 
1. We accept Visa, Master 
Charge. Make cashiers checks or 
personal check payable to: 
DATA-TRANS 
2. All orders are shipped 
EO.B. Sanjose, CA 
3. Deliveries are immediate 

Desk and table top models also available. 

For orders and infurmation 

DATA-TRANS 
45277 Fremont Blvd., #7 .... 214 

Fremont CA 94538 

Phone: (408) 263·9246 

~ 

http:NS,FL,LM.PL.PNS,FP,PIS.HS


I 
,,,~,__ 


REAL 

PLUS 

Color Computer 4K $31 O 
w/16K Ext Basic $489 

Dept. D o/ 130 

245A Great Road 
Littleton, MA 01460 
617-486-3193 

Write for your 
frMcatalog 

Model II 64K $3300 

32K Exp. Int. $362 

~---- ' 

t<>di . o c:ioou w lllaa•a 
o o !:i:u:bo c:::u :JUW L.J DllllDCI 
~SJOOOO~··D••~oo~~•••a• 

Pocket Computer $189 

Model Ill 16K $859 

Here are Just a few of our fine offers ..• 
call toll-free for full Information. 

COMPUTERS PERIPHERALS Atari 825 
Model 1164K $3300 Expansion Interface OK $249 Pocket Computer Printer 130 
Model Ill 4K LEV I 599 Expansion Interface 16K 359 Centronlcs 737 737 
Model Ill 16K 859 +Expansion Interface 16K 305.50 DISK DRIVES 
Model 11132K 981.50 Expansion Interface 32K 469.95 R.S. Model Ill 1ST-Drlve 712 

+Model 11132K 915.50 + Expansion Interface 32K 362 TEAC 40 Track Ml 319 
Model 11148K 1104 16K RAM N.E.C. 200 N.S. chips 39 R.S. 1 Drive Exp Mii 999 

+ Model Ill 48K 972 MODEMS R.S. 2 Drive Exp Mii 1518 
Model 11132K Lynx Direct Connect 219 R.S. 3 Drive Exp Mii 2040 
2 Disc 8t RS232 c 2100 COMM 80 Interface 159.95 Selmans 8 " Mii 799 
Color Computer 4K 310 Chatterbox Interface 239 Atari 810 Disk 499 
Color Computer 16K 432.50 Telephone Interface II 169 SOFTWARE 

+Color Computer 16K 366.50 R.S. Modem I D.C . 130 R.S. Software 10% off list 
Color Computer 16K Atari 830 Modem 159 Atari Software 10% off list 
w/extended basic 489 Atari 850 Interface 183 Newdos + (40) track Ml 88 
Pocket Computer 199 PRINTERS Newdos 80 Miii 149 

VIDEOTEX 310 Line Printer IV 849 ST80111 149 
APPLE 48K only 1279 Daisy Wheel II 1695 ETC. 
ATARI 800 32K 789 Line Printer VI 999 Verbatum 5" Double Density 32 

Epson MX80 499 Verbatum 8" Data Life 49.95 
+Computer Plus New Equipment. Line Printer VII 315 Ctr-80A recorder 52 

180 Day Extended Warranty Line Printer V 1610 C.C Joysticks 22 
Epson MX80 FT 599 

PLUS real back-up warrantees 
Factory warrantees on Apple and Atari equipment. Other I

equipment carries manufacturer's warranty or Computer 

Plus 180 day extended warranty. Combined warrantees 

carry Computer Plus 180 day warranty or original manu· 

facturer's warranty. 

DEALER INQUIRIES ARE INVITED 


Prices subject to change without notice. 

Not responllble for typographlcal errors. 

TR~8011 a reglltered trademark of Tandy Corp. 
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~DD DISK DRIVES TO YOUR 


MODEL Ill AND MODEL I 


To order c•ll toll tree (800) 345-8102, or (215) 461-5300 in PA. 
l"OI!) 

VR Data Corporation• 777 Henderson Boulevard• Folcroft, PA 19032 

$599 

Fully comp•tlble with R•dlo Shack's oper•ting system 

TRSDOS. 


• One, two. three, four drive configurations. 
• 134K to over 1 Meg of storage 
• 40 track and 80 track available 
• 90 day warranty, 100% parts and labor 
• Extended warranty available 

Complete upgrade includes one mini-disk drive. power 
supply, controller, and mounting hardware. IMMEDIATE 

, DELIVERY. 
OUR RADIO 

PRICE SHACK SAVINGS 
Complete one drive kit $599. $849. 29% 
Additional internal drive 265. 399. 34% 
External drive 299. 499. 32% 
80 track drives (inc. patch) add 195.ea. NI A 
16K memory 

(required to .use drives) 49. 119. 59% 

Model Ill 32K w/VR Data 

two drive assembly 1812. 2380. 24% 


AS232 Adapter Board 75. 99. 25% 


• $299* 
We've broken through the three hundred dollar barrier. 

• Fully compatible with TRSDOS'" 
• Fully compatible with RS Drives 
• Easy plug-in installation 
• R1g1d extender board 
• 90 day warranty - 100% parts and labor 
• Extended warranty avai lable - $45/year 
• Choice of Tandon or MPI drives 
• Inc ludes power supply, enc losure. single sided 

40tk dr ive and EXTENDER BOARD 

1 s1ded80tk-$419 2sided40tk - $419 

2 sided 80tk - $549 

MONTHLY SPECIALS 

MX80 $ 485 

Microline 80 $ 425 

NEC 5510 w/tractor $2550 


Pub lished Prices Are Already D isco unted For C ash 
VA Data. a manufac turer o f 1n n ova11ve computer produc1s is known w orldw1d f' 
to1 quali ty dependability and p rompt personal serv ice s ince 1972 

z• 
GET ORGANIZED 


With These Utility Programs From Instant Software 

FIND IT QUICK 

Put an end 10 1he Mispl~ lnforma

1ion Syndrome! Here is a reliable, fasl , 
subject -0rien1ed information locato r
FIND IT Q U ICK! This information in 
dexing and retrieval system is versatile and 
nexiblc- the ideal tool for d octors. 
lawyers, engineers. businessmen. educa 
1ors , anyone who needs 10 locate info rma 
tion. 

Designed with a jo urnal / magazine for 
mat, FIQ is versatile enough to be used to 
store and retrieve any type of reference in
forma1ion including client lists. vendo r 
advertisements. report bibliographies and 
more-even poems and famous quota 
1ions. Subjects can be indexed or called 
according 10 autho r. journal and date or 
by up to nine keywords that you deter 
mine. Keywords i;an be used singly or in 
combinatio n during the search routines. 

FIQ can be used by anyone . It requires 
no special skill , just the abi lity to type. Ar· 

ticle references to be stored can be pre
selected and 1hen entered into the system 
by a secretary or assistant. The contents 
of entire file cabinets can even be indexed 
and sto red! 

FIN D IT QUIC K requires a minimum 
system consis1ing of a TRS-80 Model I 
Level II with 16K o f RAM , an Expansion 
Interface with 16K o f RAM and at least 
one disk drive. Up to 1080 items can be 
sto red on one data disk. Instant Soft 
ware's Tiny DOS operating system is in
cluded on the program disk so 1ha1 you 
can use the program withoul fuss o r 
bother. 

Make your computer wo rk like your 
own personal librarian with FIND IT 
QUICK. Can you afford to wait another 
day? 
Ordtt No. ()251RD $49.95. Obk 

PETERBOROUGH, N.H. 03458 

MASTER DIRECTORY 
The MASTER DIRECTO RY is a disk 

file storage program that reads the files on 
all your disks and stores the file names and 
extensions and even records the f rec space 
on each disk. All you have 10 do is number 
the disks in your library and the MASTE R 
DI RECTORY will keep track of 1hcir con
tents . You can read the names, displayed 
alphabet ically, search the DIRECTORY 
for file names and extensions, delete disks 
and search for free ~- You can store 
5aXl files or 320 disks, whichever comes 
first . 

Your disk storage problems arc over now 
that the MASTER DIRECTORY is here. 
This package requires the fo llowing 
minimum system: 
I. A TRS-ll> Level II with 16K RAM. 
2. An Expansion Interface. Ordtt No. 5005RO (dl!.k-bmed •tnioftl 
3. One (or more) disk drives. $29.95 

r-----TO ORDER: - ---. 

,,.532 

SEE YOUR LOCAL 

INST ANT SOITWARE DEALER 


OR CALL TOLL-FREE 


1-800-258-5473 
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whole line at a time. You specify what line 
you'd like to replace and then replace it. 

You store a letter on disk with the Save 
command. Before you store it, you're 
prompted to save an updated version of the 
disk's table of contents. 

Video displays the present text just as It 
will appear when printed. Many times, for in
stance after changing a parameter, you'll 
want to see the entire text. 

Exit allows you to escape from the word 
processor program gracefully. The exact 
method used will be up to you. You may 
want to simply say end or stop on line 1980. 

Table of contents was added as an after
thought and has proven very helpful. I add
ed the table of contents to list all letters 
saved. That way you don't need to hit Break 
System directory to find a letter. Entering T 
will get you the table of contents from the 
disk, which Is just a letter named table 
stored on the d isk. 

I've set up this sy stem with a Mlcroline 
printer and Radio Shack Line Printer Ill. Un
doubtedly other modifications to the print 
program may be necessary to accommo
date other printers.• 

"The Blank command deletes . .. 
lines from the text . .. As yoLr-will 
find out, this is . . . very useful." 

1680 LPRINTCHR• <W>, CHR• <V> !CHRS <T>; : !FPm 0 "Y"OR<PI • • "N"ANDX•I >THEN! 700 
169e LPRINTTRB( Ll'1>H• 1TRB <LL+U1- 7 > " Pa••" ; US I NG "Hll " ; X:LPRINT 
1710 FORP• " TO"+PL- l • I FP>LRTHEN1740 
1710 M•"+l: I FSTHENLPRI NTSTRI NG• <S.10) 
1720 LPRINTTR8(L" >1 :IFN••"Y" THENLPRINTUSINGF•;P1 
1730 LPRINTR• <P>• I FRSCC RI OHT• <R•<P >, 1>><>20THENNEXTP 
1740 IFP> LRTHEN60ELSESYSTEH"FORMS T"•PRINT" PRGE"lX +l;"RERDY, I F SO PRESS ENTER" ! 
• INPUTE•X•X+t:GQT0 1680 
17:50 INPUT "REPLRCE LI NE " ; L:IFL <OORL> LRTHEN80 ' r•Pl ace 
1760 R• llR•<L>•""•L•L- t :GOT090 
1770 TC••" " 1 INPUT"SRVE UPORTED TABLE OF CONTENTS <Y / N) " ITC•• IFTC• •"Y" THENZS•"TRB 
LE"• GOTOl 773 ' s av• 
1772 INPUT "PLERSE NRME THI S LETTER" ;zt 
1773 CLS• PRINT"SRVI NO PRESENT LETTER ON DISK RS: " ! ZS 
1775 OPEN"Q" , 1, zt 
1780 PRINTU. LR" , "LL''. "S ''. "N• ''. "FL". "LM", " PL" , " PN• " • "FP", "PIS" , "H• :FORL•0 TOLRSTE 
P4 
1790 FORJ• 0T03 : 1• L+J : X•LEN<R• CI>> : x• <J l•"" :IFX<ITHENIBl0 
181110 FORK•lTOX:X • <J>•X• <J >+CHR• <RSC< MIDS CR• <I>.K.1>>+ 128> •NEXTK 
1810 NEXT J 1 PRINTlll , XS <0 > '"." U C 1 > ''. " X•<2 > ''. "X• <3> : NEXTL: CLOSE: OOT060 
1830 CLS•X•FP- l •FORH• FLTOLRSTEPPL:X=X+I 'vi d•o 
1840 IFP!S• " N"RNDX•I THENIB60 
1850 IFPN••"Y"THENPR! NTHSl TRB<LL-7 > "P• ~,. .. l USI NG" llO" ; X 1 PR ! NT 
1860 FOR!•HTOM+PL- lllFI> LRTHEN18'30 
1870 !FSTHENPRJNTSTR I NO• <S- 1, 10 ) 
1880 GOSUBl9 10 
1890 NEXT! : R•• "" : IF! <•LRTHEN!NPUT " PRESS ENTER" ; R• : IFR• O ""THEN11•LR 
1900 NEXTM:L•LR : GQT060 
1910 Y•LEN<R• C l )) :!FYTHENR=RSCC RI G~T s < R• <J>.l > > ELSER•0 
1920 !FN• •"Y"THENPR!NTUS!NGFS: l; 
1930 PRINTR• <l> 11 1FR•l7THENPRJ NTCHRS(92) : 
1940 IFR•20THENPR!NTCHR• <93> 1ELSE!FR=UTHENPR !NTCHR• <95 l : 
19:50 IFN• O"Y"0RY080 THENPRINT 
1960 RETURN 
1970 CLS:JNPUT"RERLLY EXIT <V/N)"; RS :JFR• O" Y"THEN60 ' •• • ~ 
1980 CLS: CLERR5 00 :PR ! NT "THE END" : LORD " !NLRND",R 

EDRS 
EDAS is a sophisticated Editor 
and Assembler for the 'l:Kl 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 
withBASICsyntaxediting. EDAS 
provides Power with ease of 
use. $79 + $S&H . 

DUT~l 
DUTIL is a utility to examine, 
clear, initialize, move, and modify 
data in memory. Load, punch, 
verify SYSTEM tapes. Disk sector 
1/0 . Morel $20. 

Ll':lDf~lE 
Nowyou can append two or more 
CMD filesand / orSYSTEM tapes. 
Perform transfer to & from disk/ 
tape of SYSTEM/ CMD modules 
with offset capabilities. $20. 

LOOS la the leteat generation of aophlsti
cated operating ay9tema for the TRS-80 
computers. LOOS la completely docu
mented In • 262-pege reference manual. 
Total aupport la provided from aome .of 
the moat knowledgNble people In the 
induatry. You owe It to yourself to lnv•
tigete thia ayatem . Call or writefor detail•. 
LOOS la priced et •149 plua M S&H. 

lD[]S 5.GJ 

DSl':lBlR 

pt. MU2 ,....221 

5904 Ed hill Drive 
Alexandria , Virginia 22303 CICI 

703-960-2998 MicroNET 70140,310 
Dealers Inquiry Invited 

D~SKr:i[]D 
Turn your Editor Assembler info 
a disk package. This 32K patch 
modif- EDTASM for DOS op
eration. Features7 Add full disk 
1/0 , block move, global change, 
printer pagination, sorted 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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3·0 Adventures 
Our 3- D adventures combine the traditional word oriented 
adventure wi th full screen 3-D perspective graphics! Hallways, 
stairs. eleva tors . obiects. and even characters in Asy lum. are 
represented in 3-D graphics as though you are actually there! 

. t ruly one of the best adventure games by any cnteria ... It 
borders on the unbel ievable. Bel ieve 1t . Buy it ." M .J. M .. The 
Space Gamer 

This has got to be the most infuriating. 1rritat1ng. aggravating, 
frustrat ing. angering. spell binding game on the market. .. D.M,. 
80 M 1crocomputing 

ASYLUM places you 1n the res idence home for Deathmaze 
survivors To leave. you must deal w ith guards. fe llow survivors. 
doctors. the infamous crazed carpenter. and much. much more. 
TRS-80 Leve l II 16K or Model Ill 16K $14.95 
Model I DISK $19.95 

LABYRINTH places you in a huge maze of tunnels inhabited by 
gnomes. ghosts . w itches. and an ev il minotaur . You must find 
the weapons and treasures needed to destroy the minotaur 
before he destroys you 1 
TRS-80 Level II 16K or Model Ill 16K $12.95 
Model I DISK $17.95 

DEATHMAZE 5000 p laces you in a g igantic f ive-story building. 
There is only one goa l. ESC-!>-PE ALIVE! Monsters. dogs. 
vampires . and other vile horrors w ill plague your every step as 
you struggle to survive one of the most challenging adventures 
ever written. 
TRS-80 Level II 16K or Model Ill 16K 
Model I DISK 

GRBASIC 

GR BASIC extends Level II or DISK BASIC to include an easy to 
use graphics command 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 to allow 
complex f igures to be drawn by a single BASIC program line in 
less than a second! 

GRBASIC allows the definition of shapes. Once defined, a 
shape can be rotated, scaled up or down in size. drawn 
anywhere on the screen in less than a second. and can even be 
drawn totally or partially " off" the screen in extended space! 
And all w ith short , simple BASIC commands ! Even multiple 
shapes are no problem! 

GRBASIC is not a string-packer or machine-language USR
called utility. GRBASIC is fully integrated into Level II and 
DISK BASIC . There is nothing on the market that offers its 
graphic features . except possibly the Apple II computer! 
Animation . scient if ic plott ing. and professional data displays 
are now child 's play! 

A new program. GRBASIC FUNCTION PLOTIER. allows the 
plotting of almost any function . including polar coordinate 
based f igures and almost any wave form. Features include 
function definit ion and automat ic screen scaling. REQUIRES 
GRBASIC! 

GRBASIC cassette $19.95 
GRBASIC TRS-DOS disk $24.95 
GRBASIC NEWDOS80 disk $24.95 
GRBASIC FUNCTION PLOTIER $14.95 

Examples of graphics 

produced with GRBASIC 
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JOURNEY TO THE 
CENTER OF THE TRS·80! 
Micro-World la an adventure like no other. You are transformed 
Into an electrold, and must travel through the circuits of your 
TRS-801 You will_be required to solve many incredible problems, 
and In the process you will gain a knowledge of how a TRS-80 
operates. 

Micro-World is one of the most advanced pieces of machine 
language programming Med Systems has published. A special 
encoding scheme has allowed a 21 K adventure to flt in 16K. 
M icro-World is verbose. Messages are frequent and fact filled . 
There are over 80 locations that must be explored. 

M icro-World is an excellent educational simulation! It is 
suppl ied with a booklet containing a g lossary and explanations 
of the e lec tronic circuits inside the TRS-80. This does not in any 
way diminish the chal lenge ! If anything. the challenge increases 
since you must gain a working knowledge of your computer to 
gain access to the final c ircu it ! 

Model I Level II 16K or Model Ill 16K cassette $19.95 
Model I d isk $24.95 

The Playful Professor 
The Playful Professor has been a constant best -sel ler since its 
introduc tion in 1980. This program is a mathemat ical tutorial 
that provides instruction in addit ion, subtraction , mult ipl ication, 
and divi sion, with or without fractions . Problems are presented 
1n a game format that gives a step-by-step tutorial for incorrect 
answers. 

The Playful Professor places the user in a 60 room mansion 
haunted by an intel ligent ghost who holds the key to the only 
door out. Options include 3 difficulty levels , choice of problem 
type, 1 or 2 players. pass option, and sp lit difficulty levels to 
allow 7 year olds to play competitivel y w ith 27 yel!r olds l 
Graphics are used extensively . 

' 'I'm so impressed with The Playful Professor, Money Master, 
and Deathmaze . At the Mead School we use these three 
programs daily." R.J., Greenwich, Conn. 

" M y 7 year old daughter had a fun way to review her math .. 
my 4 year old enjoys play ing using the pass feature (what an 
experience it is to watch a 4 year old use a computer!)" S.C ., 
Highland, Maryland 

Model I or Model Ill Level II 16K $12.95 
Model I DISK $16.95 

Med Systems Software 
P.O. Box 2674-S Chapel Hill. '.';C 27.:;14 

(919) 9H-1990 

SATISFACTION GUARANTEED! 

If for any reason you are not satisfied with our products. return 
your order within 14 days for a prompt and cheerful refund. 

ORDERING INFORMATION 

Orders are processed within f ive work ing days. We pay all 
postage and handling w ithin the U.S., Canada, and U.S. 
territories. European orders please include $3.00 for air post. 

.................................................... 

0Asylum 

0 Deathmaze 500 

($14.95) 

($12.95) 

$ __ 
$ __ 

0 Labyrinth ($12.95) $ _ _ 

0 Adventures on Disk 

D GRBASIC Cassette 

(add $5.00) 

($19.95) 

$ __ 
$ _ _ 

0 GRBASIC TRS-DOS Disk ($24.95) $ _ _ 

0GRBASIC NEWDOS 80 Disk ($24.95) $ - 
0 GRBASIC FUNCTION PLOTIER ($14.95) $ __ 

0 Playful Professor ($12.95) $ __ 

O MICRO-WORLD ($19.95) $ __ 

OMICRO-WORLD Disk ($24.95) $-
Total $-

Name _ ____________________ 

Street _____________________ 

City - ---------.Jtate________ Zip___ 

Computer: 

OTRS-80 Lii 16K Q Model Ill 16K 

0Mastercard 0Visa Qcheck 

MC or VISA # - - -------------- 

Expiration Date -----------------

..-128 



REVIEW 


Archbold' s Mod I 
Speed-Up Kit 

Model 1 Speed-Up 
Archbold Electronlca 
Rancho Cordova, CA 
$37.50 

Richard C. McGarvey 
221 Hirschfield Drive 
Wiiiiamsviiie, NY 14221 

Every computerist wants to do his com· 
puter work as fast as possible. Efficient 

programs are a good way to speed up your 
work. Compressing code or using faster 
code such as machine language also helps 
speed up your computer's operation. There 
are other tricks, but there Is always the ulti
mate !Imitation of the clock speed of your 
computer. No matter how efficient your 
code or how fast your accessories, you 
can't beat the built-In limitation of a slow 
clock speed. 

In the case of the TAS-80 Model I, that 
clock speed Is based on the Z-80 CPU. The 
z.ao Is rated at two MHz but can function 
safely at about three MHz. Tandy, however, 
decided that for the best cassette 1/0 speed 
(and whatever other reasons) to limit the 
speed of the Model I to approximately 1.77 
MHz. (I say approximately because slight 
differences between machines exist.) This 
Is bullt· ln slow down and not an Insur
mountable problem, since the computer Is 
not operating at Its maximum efficiency. 

No Electronlc Genius 

I recently purchased a speed-up kit and 
Installed It. I'm no electronic genius. In fact, 
I have trouble soldering, let alone accom
plishing anything major. For that reason I 
have put off making any changes to the 
computer that require hardware modifica
tions on a do-It-yourself basis. But I've had 
this computer for several years now and I 
get bolder as time goes on, so I decided to 
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give It a shot. Here are the results of that at
tempt (written on my operating and high 
speed TRS-80). 

The First Hurdle 

When I order by mall I like to receive my 
order in a reasonable length of time. I usual
ly supply a credit card number to avoid the 
delay of processing personal checks, but 
with the recent increase In Interest rates t 
have vowed never again to charge. For this 
reason I went to the bank and purchased a 
money order so the speed-up kit could be 
sent without delay. 

After four weeks I got nervous. After six 
weeks t wrote a letter to find out where my 
kit was. Eight weeks later to the day, my kit 
showed up In the mall. I don't know If there 
were any special problems, but eight weeks 
Is a bit too long. 

The Second Hurdle 

The documentation leaves something to 
be desired. It Includes 16 pages of Instruc
tion (the length Is due to the different types 
of loglc boards In the TRS-80). There Is also 
a two page addendum which has numerous 
changes to the Instructions. From experi
ence I can tell you this: Read through the 
corrections and make them on the orlglnal 
Instruction manual whether or not they ap
ply to your board. This wlll help prevent di· 
sastrous errors later on. There Is also a 
full-size photo of the computer's logic 
board that Is marked for easy location of 

ProgramNamee Normal Speed Minimum Speed.<Jp 

Busy WOfl< 13 min. 27 MC. 5mln. 3aec. 
ANOVA -- 41MC. -- 2.0MC. 
O.acr1ptlve Stats -- 9MC. -- 7aec. 
For1Ne•t Loops 1mln. 19MC. -- 40MC. 

Table 1. Time Comparisons of Some Pro
grams 

fNery connection and trace. 
The documentation Is a little confusing. 

Read and understand It before you start. 
This Is not the type of project you just jump 
Into and then back up to correct mistakes. 
Do It right the first time! If you are not 
famillar with solderlng techniques, printed 
circuit boards and ICs, you should consider 
having the kit Installed by someone who 
knows what they are doing. It's not impossi
ble for a novice to Install the kit; I did It, but 
It was frustrating as hell. I could install the 
kit In about an hour now. At the time, it took 
me four hours of cursing and wondering. 

The Kit 

The Speed-up kit Is composed of a small 
circuit board that Is extremely well made. 
(See Photo 1 which shows the speed-up 
board as well as all of the accessory parts.) 
A twenty wire ribbon cable extends from the 
speed-up board, and these twenty wires are 
connected to various points on the comput· 
er loglc board. In the kit box are a few extra 
parts: one diode, one LED, one capacitor, 
one length of wire, a connector/coupler and 
one length of very fine solder. You may or 
may not need these parts, depending on 
board type and whether or not you have an 
expansion Interface and disk drives. 

I'm sure you've seen the ads for the Arch· 
bold speed-up kit In 80 Mlcrocomputlng. 
They are~ little misleading. The ad doesn't 
mention that In order to pump up the speed 
of your computer to the maximum six MHz, 
you will need a Z-808 CPU to replace the one 
In your computer. The Z-80 Is fine (In most 
cases) for the three MHz conversion, but 
you wlll most likely run Into trouble If you go 
faster. If your Z-80 won't handle the 100 per
cent Increase, up to a $27 Investment in a 
Z-80A wlll fix the problem. On the other 
hand, the Z-808 Is rated at six MHz which 
makes It very fast compared to theZ-80, and 
the cost Is around $30. Also note that pecu
llarltles between computers may give you 



"So far I have found only 
one operation problem in the 

. kit modification: keyboard debounce." 
better or worse results and you must re
member that all of the above times are sub
ject to those differences. 

They also fail to mention that in order to 
make the Z·80B operative you need a delay 
line. You can purchase It from Archbold or 
from a local supply store-either way it 
runs about $20. Also, if you have an expan· 
slon interface, you need a delay line forthat 
too. Now you are up to about a $55 Increase 
over and above the price of the kit. 

Installation 

The Installation is not too difficult, but I 
would like to give potential users a few tips. 

1) Be careful soldering. Too much heat is 
a no-no. Also, too much solder can cause a 
run or even a thread to bridge between two 
points that are not supposed to be con· 
nected. That will not cause any permanent 
damage, but the computer won't work and 
those errors are a real pain to locate. 

2) Be extremely careful when you fold the 
keyboard unit away from the logic board. 
The connector is sensitive and rough han
dling can cause an expensive break. 

3) Be neat! Little bits of solder or wire in 
the unit may sit there for a long time. A jolt 
to the desk or keyboard, and the computer 
is suddenly down. If you take It to a repair 
shop they will dust It off and charge you an 
arm and both legs as well as your first born 
child. 

4) Have all the necessary tools ready 
when you start to work. You need to be or
derly when working with systems as comp Ii· 
cated as printed circuit boards. 

5) Remember that your computer uses 
very little power. For that reason there Is 
very little excess power available. When you 
add accessories that use computer power, 
you are straining the limits of the 
computer's regulator. Don't make 300 modi· 
ficatlons that all use computer power or the 
computer will crawl away and die. Use only 
those that are most Important to you. 

Does It Work? 

The kit does work and you can power up 
In either high or low speed (a simple modifi· 
cation to the kit board) and then change It to 
the opposite speed with a simple OUT 254,1 
(or 0, depending on which way you want to 
go). The LED that Is Included changes color 
to Indicate what mode you are In. Red Is nor
mal, green Is high speed and yellow is 50 
percent slower than normal (50 percent 
below normal Is switch controlled). Also, 
the board automatically reduces speed 
when cassette or disk 1/0 Is performed, and 
then returns to high speed (If that was 
selected) when the 1/0 Is complete. Note 
that if manual switching Is used, cassette 
automatic down speed will no longer occur. 

If manually switched Into high speed, 

..-See Lis t of Advertisers on page 306 

disk access will cause automatic slow 
down, but cassette access will require an 
OUT instruction (or manual switching) to 
slow the computer. This manual switching 
makes it possible to run 50 percent slower 
than normal or high speed. Switching can 
be done during program operation with no 
interference in the program's performance; 
however, the extra work for the minimum 
benefit seems to me to be a waste of time. 
The switch is not included in the kit but is 
readily available at your local supply store. 

I tested the speed-up with several pro
grams. See Table 1 for the results for com
parison. You will note a substantial in· 
crease in operating time between the nor
mal times and the speed-up times due to my 
100 percent increase. Not all the speeds are 
twice as fast, but that Is due to the type of 
operation the computer is doing. The longer 
programs show 100 percent or better in
crease in operating time. 

Operational Problems 

So far I have found only one operational 
problem In the speed-up kit modification: 
keyboard bounce. I have the old style Level 
II, so I need a debounce program. DOS as 
well as Scrlpslt have a debounce routine 
built in. Level II provides numerous de
bounce routines. The problem is that de
bounce is accomplished by introducing a 
time delay In the keyboard scan. That 
means that If a key double strikes, the sec
ond strike will occur before the delay is 
complete and the keyboard scan Is reimple
mented. Therefore, the second key strike 
(bounce) Is Ignored. 

Photo 1. The Archbold Speed-up kit with all 
accessories. 

"s PE AK-EAZY" 

- the 

HUMAN QUALITY 


-VOICE SYNTHESIZER

$29900 

for the TRS 80* 

16K Level II 
=Tape or Disk= 

- complete with 
25o+ WORDS in ROM 
EXPANDABLE 
SOFTWARE 
USERS MANUAL 
POWER SUPPLY 
AUDIO AMP 
INTERFACE CABLE 

*TRS 80 is a TM of 
Tandy Corp. ,,. 211 

PROGRESSIVE 
l!.Y ELECTRONICS 
643 E. Chestnut St. 
Lancaster, OH. 43130 

Ph: 614-687-1019 

GOSUB 

MERCENARY FORCE 
A strategy almuletlon 

You are in command of a mercenary army. You must 
decide the number ofmen, type of weapons, armor, air 
support, medical aid and type of transports you will 
need when you engage the enemy forces on their own 
gound. Battle the enemy in the jungle, underwater, on 
moons and in space (1-<4 players) TRS-80 L216K.$16.95 

PRINTERS 
EPSON MX-80.... . . $555 •• NEWFROMOOSUB •• 

BASE 2 850 ........ $7 49 EPSON MX-ICliMX·70 
OKIDATA.......... $569 FRICTION FEED KIT! 
$25.00 S/H ON PRINTERS .. . ..... .......... $49.95 


SOFTWARE FOR TRS.80 MODEL I & 111/PMC-80 
WAGON MASTER..... $9.95 YAHTZEE f . ...... $10.95 
QUARTER HORSE ····· $8.95 WARRIOR . . ....... $9.95 

OAMEPACK #1 
QUARTER HORSE+ YAHTZEE. .......................... $14.95 

OAMEPACK#2 
WARRIOR+ SPACE MERCHANT ........................ $14.95 

GAME PACK #3 , 
HIGHWAY SKILL/GUNNER WALK THE PLANK.$12.95 

GAME PACK 114 
STAR TREK II+ SPACE TRAINER ....................... $14.95 

KANSAS RES. ADD 3% SALES TAX. 


All PRICES SUBJECT TO CHANC E WITHOUT NOTICE. 


FltEE CATAloG UPON REQUEST. 


(TRS-M IS A TRADEMARK O F TANDY CORP.) 


SEND CHECK Olt MONEY OltDflt TO: 

GOSClB ,,.284 

P.O. BOX 275-G 


WICIUTA, JCS 87201 
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Combine accurate flight characteristics with the best in animation graphics 
and you'll have Subl.OOIC's 

T80·FS1 Flight Simulator 


"The speed-up manual states that 
the Archbold speed-up is the best. 
the manual doesn't lie." 
Well, when you speed up the operation 

you shorten the debounce delay. As a result, 
I have noticed an occasional keybounce. At 
my speed-up rate it is not bad, and cleaning 
the keys seems to have eliminated it alto
gether. I do see a problem for those who 
jump up to six MHz, because the delay will 
be so short as to be totally ineffectual. If 
you know your debounce program you can 
Increase the delay and solve the problem. If 
not, you will be stuck! With no debounce 
and the high speed mod it is likely that the 
key bounce problem will be magnified. (My 
experience and testing verifies this.) 

There is a bright side to this point that 
might Interest users of Level II with the new 
ROM based debounce. I have heard com
plaints that this bullt-in debounce is too 
slow, and fast typists can easily outrun it. In 
that case the high speed wi II probably make 
the ROM based debounce a little easier to 
deal with. 

Unexpected Goodies 

I have a disk system and I very seldom 
use my cassette at all. There are, however, a 

few games and applications programs that 
are not disk compatible, so occasionally I 
run the cassette. After installing the Arch
bold kit, I wanted to see how it affected an 
Invaders game. Well , the game ran super 
fast and posed a real challenge, but I no
ticed something strange. The cassette 
loaded the first time with no error. That sur
prised me because that particular cassette 
usually took several attempts to load. In 
fact, I thought that there was a problem 
with the first program copy on that cassette 
because it always gave me a checksum er
ror. I usually had to load the second copy 
and often that didn't work either. 

This bit of good fortune started me think
ing, so I pulled out some other difficult to 
load cassettes in both BASIC and System. 
They all loaded the first time! I won't guar
antee that the same will happen in your 
case, but I suspect that when the speed-up 
kit is in the normal mode it actually runs a 
bit slower than the original set-up. For that 
reason the data transfer is less likely to 
miss bits and less checksum errors will oc
cur. I may be off base with this conclusion, 

but I can say that all my cassettes load. 
Even ones that I had given up for dead now 
load fine. Also I have noted that BASIC and 
System tapes load at the same volume. 

Conclusion 

The speed-up manual states that the 
Archbold speed-up is the best available 
regardless of price. I haven't tried any of 
the others but I know people who have. 
Based on what they have said, the manual 
doesn't lie. I'm very satisfied with the in
crease speed of operation, and even though 
the installation was a bit tricky, it was well 
worth it. If you would like that extra speed, 
then buy Archbold - it works and it works 
right!• 

Note: In all fairness to Archbold Electronics 
I should point out that I ordered my kit from 
an oldadvertisement. The March Issue of80 
Micro has a new ad which is more accurate 
and points out the Z-80A and B options. Al
so, the price is now up to $45.00. 

fortheTRS·SO 

SublOGIC"s T80-FS1 is the smooth, realistic 
simulator that gives you a real-time, 3-0, 
out-<:>f-the-cockpit view of flight. 

Thanks to fast animation and accurate repre
sentation of flight, the non-pilot can now learn 
basic flight control, includino take-<:>ffs and 
landings! And experienced pilots will recog
nize how thoroughly they can explore the 
aircraft"s characteristics. 

Once you've acquired flight proficiency, 
you can engage in the excitino British Ace 
3-0 Aerial Battle Game included in the 
package. Destroy the enemy·s fuel depot 
while evading enemy fighters. 

Computer and aviation experts call the 
T80-FS1 a marvel of modern technology. 
You'll simi:>lv call it fantastic! 

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 
• 16Kmemory 
• Nothing else! 

s- your dealer or order direct. For 
direct order, include $1.25 and specify 
UPS or first class mail. Illinois residents 
add 5% sales tax. Visa and Mastercard 
accepted. 

®M©lDGIC 

Communications Corp. 
Box V, Savoy, IL 61874 
(217) 359-8482 
Telex: 206995 .,,. 1so 

238 • 80 Microcomputing, July 1981 



NEED A LETTER QUALITY PRINTER 

BUT DON'T WANT TO PAY THE PRICE? 


Then American Business Computers Has Just The Printer For You! 

""'"'"'k'r/umiJJNs i ,1«,,,, 
Opt"S U.R~ # 96</:tUNClrr U,,,...,., 

ItpnwlN<t'# I Ui prln/luhlr mlumru TM """'".'" amwn,,.,-.._ 
~uwHbs U(l m3SI "''" l l V}. 
ftkt1m1 / t'fth11Jl m nlf"Uf""JtWMS ,.,,,. 

"''""""'l/JW 

/uHrtlf"'' 

The Starwriter Daisy Wheel Printer is designed to fill a distinct gap in the peripheral marketplace. A speed of 2S cps and its low price make it the 
ideal choice for today's systems designer interested in achieving superior price/ performance ratios. 

Incorporating the latest LSI technology, the Starwriter is built by one of the world's most respected computer peripheral manufacturers. The 
printer is furnished complete and ready-to-use, requiring no changes in hardware or software. Starwriter offers an industry standard parallel \nter
face, as well as RS232-C interface. Total plug compatibility and a wide variety of interface matching capabilities help lower the system integration 
cosu for OEMs and end-users. 

Using a 96-character wheel, the Starwriter produces letter-quality printing on 3 sharp copies with up to 136 columns. Starwriter offers the hiahest 
degree of vertical and horizontal positioning, resulting in the most precise character placement in the industry. The easy-to-change character wheel 
also makes our printer a perfect choice for international applications. Compatible with sheet feeders , starwriter accommodates paper widths to 
381 mm (IS ' ') and uses industry standard ribbon cartridges. 

Along with a self-test capability and a programmable VFU (Vertical Format Unit). Starwriter furnishes the operator with all desirable status 
functions, commands and program selectable switches . Panel lamps indicate the current Paper, Select and Power status. 

The easy plug-in compatibility of Starwriter and its outstanding print performance makes the Starwriter perfect for TRS-80-, Apple• , and S-100 
use{S. 

Starwriter is backed up by a one-year warranty (3 months on parts and labor, 9 succeeding months on parts) and is further supported by a strong, 
fully trained and technically proficient service organization. The Starwriter is available for immediate shipment in any quantity desired. 

For more information, call American Business Computer, 118 So. Mill Street , Pryor. Oklahoma 74361 ; Telephone 918-82S-4844. 

•TM of Tandy Corp 
•TM of Apple Computer Corp. 

AMERICAN BUSINESS COMPUTERS 
118 So. Mill Street 

Pryor, Oklahoma 74361 
Telephone 918-825-4844 

Dealer Inquiries Invited 



AMERICAN 

118 SO. MILL STREET e PRYOR, OK 74361 


PHONE (918) 825-4844 

All LISTED PR1CES ARE CASH DISCOUNTED W£ ACC£PT MC, VISA, ANO COO (REOVIR£S CERTIFIED CHtCK. CASHIERS CHECK OR CASH). FORCHARGE ORDERS PlEASE ADD J,_, FOR 
COO SERVICE PLEASE ADD 5,_, SHIPPING ANO HA'IOL, 'IG ARE FREE ON All Ol!OfRS OKLAHOMA RESIDENTS PlE;>SE ADO 4% SALES TAX 

32K-EXPANSION INTERFACES 

SPECIAL OFFERING. ForTRS-80* American Business Computers 

Due to a very special purchase, guarantees Expansion Interfaces 
American Business Computers Modell to be Brand New-still in origi
is able to offer a limited number nal documentation and 1n per
of Radio Shack• Expansion 399 95 


fect working condition. 
Interfaces at the lowest price 
ever. 

ALL CABLES AND DOCUMENTATION ARE INCLUDED WITH INTERFACES. .... 318' 

NEW PRODUCT FOR THE COLOR COMPUTER ...MOON LANDER BY GREG ZUMWALT 
In this exciting new adventure for the Color Computer• you attempt to guide your lander to a safe landing. Watch 

out for the hills and valleys and don' t run out of fuel! Tough, Challenging, and Exciting. You won't want to miss 
this one.....ONLY $14.95 

PAPER FOR YOUR PRINTER 


9 Y2 x 11 
3200 Sheets - 15 Pounds 

$39.00 


Prices Includes 
14 x 11Shipping Within 

3200 Sheets - 15 PoundsContinental 

United States 


Via Ups $44.00 
* *New Item* * 

Continuous Envelopes - That's Right - Fanfold envelopes with tractor perforat ions down 
either side. 

ENVELOPE SIZE 4 'Ii x 10" with tractor perforations 4 1/2 x 11 " 

TEAC DISK DRIVES 

We are pleased to an
nounce that we are now 
able to offer TRS-80 
compatible mini disk 
drives. These drives are 
fully compatible with 
TRSOOS, NEWDOS, 
and NEWDOS IK> PLUS. 
The TEAC DRIVE is one 
of the first Japanese disk 
drives to appear o n the 
American market. In 
many ways it is quite su 
perior to its American 

$275.00 

$570 
Duel Drive In One Enclosure 

(Cabinet) 

A high-precision lead 
screw method is used for 
positioning the head to 
the correct track. Four 
motor steps are used for 
move the width of one 
track . This improved 
positioning accuracy 
greatly reduces the pos
sibility of data error. 

Attention: 

CORVUS* 

OWNERS 


American Business Computer NOW offers a 
fully compatible TRSDos· operating system . 
Our System , called COROOS, runs all 10 MB. 
Revision BCorvus drives. The Program in this 
package contains 1 Muter Program wh ich will 
convert a user ' s operating system disk (Version 
2.0) to an enhanced system capable of the fol · 
lowing: 

-Completely transparent use of the Corvus 
Hand 0isk 0 rive 

-Complete compatibility with existing 
programs 

-All utilities (except Format and Backup , 
which should not be used) will operate 
norma lly . 

Price : Ult.II •itll •11111 

- DEALER INQUIRIES INVITE 0 
COROOS Author - Andy Frederickson 


'TM of Tandy Corporation 

"TM of Corvus Systems 


made counterparts. 



BUSINESS 
COMPUTERS• 

THE MX-80 NOT ONLY 
DOES EVERVTffiNG, IT 

DOES EVERYTHING 
WELL. -=- ··-=----.:::; 

This is the new Epson MX-80 dot matrix printer. It does jwt about cverythina you could 
ask a printer to do. Quickly. Quietly. Reliably. In fact, for OEM installations the MX
80 may be the slnale best, all-round printer you can buy. But that's not the ~treason 
to buy it. 
The MX-80 prints bidirectionally at 80 CPS in a user-defined choice of 40, 80, 66 or 132 
columns. And If that's not fast enouah, its loaical seeking function minimizes print head 
travel time. The MX-80 prints 96 ASCII, 64 araphic and eiaht international characters 
with a tack-sharp 9x9 matrix. For a lo~ time. Epson printers are known for reliability 
and the MX-80 is no exception. But thats not the bes& reason to buy it either. 
The print head has a life ~cy of up to 100 x 10 characters, and when it wean out 
just throw it away. A new one costs less than $30 and the only tool you need to chang; 
it is attac~ed.to the.end of your arm. The MX-80 Is com~ct wei4hs only 12 lbs., and the 
whol~ urut! mclu.ding the two stepper .motors c~ntrolling carriaae and paper feeding 
funcuons , 1s prCC1sely controlled by an internal rrucroprocessor. But even that isn 't why 
you should specify the MX-80. 
The best reason is this: because Epson 
makes more printers than anyone else in 
the world, we can afford to sell each one 
for a little less. 

•••Call For Unbelievably 
'Low Price 

AW...WHAT THE HECK 
RAM Memory Chips for the TRS-80 

It is the policy of American 
Business Computers to offer 
merchandise at the lowest 
price possible. Serveral 
months back we began sell
ing RAM Memory Chips for 
the TRS-80 for $45.00 
per set. Someone else sold 
chips for $44.00. We sold 
them for S38.00. They sold 
them for S37.9S. So we say 
" AW ..... WHAT THE 
HECK!" Let's see the other 
guys beat this price. 

$22 
PER 16K SET 

These chips arc brand 
new "4116's". These 200 
nanosecond chips arc 
fully compatible with all 
TRS-80 produces. In
structions for insertion 
arc included, however 
the dip shunts required 
for convcTting a 4K 
Model I to a 16K Model 
I arc not included at this 
low price. 

This is the Epson MX-70. The lowest priced dot matrix printer you can buy. Now, that in itself 
should make it very attractive to a lot of people. But you ain't heard the half of it. 

To begin with, the MX-70 has a lot more in common with our now-famous MX-80 than just 
the name. Like unequalled Epson reliability. And technological breakthroughs like the world's 
fi rst disposable print head. But frankly, the MX-80 packs a lot more power 1han some people 
need . So Epson built the MX-70 to be a no-frills printer. At a no-frills price. 

But the MX-70 is still a great little printer. They give you 80 CPS unidirectional printing. 
Top-of-form recognition . Programmable line feed and form lengt hs. Plain paper printing. An 
easy-to-read Sx7 matrix . Self test. And an adjustable tractor feed. 

That's what you 'd expect from a basic little printer . But here's something you wouldn't ex
pect: the finest graphics package on the market today. Free. 

They call it GRAFTRAX II. And it means 480 dots across the page, resolution to 60 dots per 
inch , and a graphic image free of the jilter and overlap that plagues other printers . You get 
cleaner grays and fi ner point resolution . 

So now you've got a choice. You want more power and extra functions, you buy the MX-80. 
You want a basic little printer 1hat prints, and keeps on printing, you buy the MX-70. T hey're 
both at American Busi ness Computers. 

Call for unbelievably low price. 

0 TM TANDY CORP. 

OKIDATE MICROLINE 80 
PRINTER - $479 

The Microllne is built on a ruucd cast alumi
num base to withstand the rigon of continuous 
huainess use. It is driven by two motors and 
will run all day with no duty cycle limitations. 
Microllne printers use a dense 9 x 7 dot pattern 
to produce aisp, dean copies, first copy to lllt. 
The seven pins in the head are "fired" ualna 
ener1Y stored In tension members. This tech
noloay permits the use of short, low mus pins 
made with an extremely hard alloy. The head 
produces leas heat, thereby extendina its life. .-524 

* Check It Out! * 
EPSON MX-BOFT 

That's right  MX-80FT. 

The FT on the end means Friction 

and Tractor . The Fantastic MX-80 

Printer is now avai lable in a version 

which will accept letterhead-type 

paper And tractor-type paper. Call 

or write for our (as always) un

believable low price. 

Epson. 
This printer costs less than $450. 
just how much less we can't tell 
you - But if you will give us a call 
we think you will be pleasantly 
suprised. 



0 For yean the Petro Resource Con
slomerate has attacked our photon collec
tion stations and strangled our deep-spaoe 
trade routes. The PRC Euonerator Class 
tight fighters (code name: Gnat) have 
been their main weapon. Now you can 
strike back, by joining the 8aU Turret 
Gunner Service. 

lmaaine yourself at the control console 
of an LW-1417 Stratoblaz.er (Type B 
Stratqic Laser W capon). Your Hindsight 
Director informs you that a Gnat fighter 
is coming in for an attack. You pivot your 
gigawatt laser turret until you can see the 
target on your monitor. 1be Range Indi
cator shows him comin& in fast . The 
Targeting Computer studies his course 
and speed as your finger tenses over the 
firin& key. You know you'U have only a 
fraction ofa second in which to react. The 

~··· 

••Id 

you see the FIRE Command and you 
react instinctively. Your laser beam lashes 
out and reduces the Gnat to an expanding 
ball of ionized &as· Mission accom
plished! 

Bail Turret Gunner, with your choice 
of multiple levels of difficulty, optional 
sound effects and superb araphics, is 
more than just a aarne. It's an adventure. 
Experien<:e it! (TI) 

Order No. OOSlR $9.95. 

ALIEN ATTACK 

FORCE 


The INVADERS are corning! Eanh's 
defenses are dead except for your Laser 
base. Your assiinment is to destroy the 
approaching INVADERS before they de
stroy Eanh. Before Eanh's senson failed, 
they detected SSO armed invaders in 
space, speedina toward us in 10 attack 
formations of SS in each group. The sen
sors detected four different types of at
tack craft: Large, Medium, Small, and 
shon profile craft which is the most dif
ficult to destroy. If you cannot stop these 
space attackers they will stop Eanh..... 
for aood· (Tl) 

Order No. 0240R $9.95. 

TO ORDER 

DANGER IN ORBIT 
DATE: 28.02.2047 
LOCATION: 270 million miles from 

Terra 
MISSION: 	 Maintaining Terra's Space 

Lanes 

Briefing wiU follow: 
I. I Your mission is to destroy any 
a<>teroids in your sector and to prevent 
alien spacecraft from infiltrating !he Ter
ran Defense Network. 
I.2 Your ship is armed with an anti-matter 
cannon. You can shoot large asteroids, 
bu! this turns them into many smaller 
a<>teroids, each capable of destroyina your 
ship. 
1.3 ln addition, alien ships can make in

) : c 

• 

p 

Gnat fi&hter's evasive maneuvers cause:itantancous hyperspace jumps into your 
him to danoe in your sights. Suddenly, •ea and start firing on your ship. 

I.4 You'U need lightning re~exes and 
nerves of steel to survive Danger ln Orbil. 
We have no use for non-survivonl 

Danger In Orbit, a real-time, madliM
language game, features variable levels of 
difficulty, superb hi&h-speed graphics, 
sound effects and automatic score keep
ing. (Tl or T2) 

Order No. 0237R 
$14.95 Tape. 
Order No. 0247RD 
$19.95 Disk. 

Ill 


COSMIC PATROL 
WARNING: PLAYERS OF THIS 


GAMESHOULDBEPREPAREDFOR 

A STATE OF REALISM HITHERTO 


UNAVAILABLE ON THE TRS-80 . 

Skilled players soon master many diffi
cult computer games, but COSMIC 
PATROL is in a world all its own. The 
challenae intensifies! Supporting graphics 
and sound (optional) make each en
counter an exciting new experience. It all 
adds up to a Super 3-S packaae...skill, 
sight and sound. 

Socnario: The Cosmic Patrol proararn 
puts you in the command chair of a small 
interstellar patrol crafr. Your mission is to 
defend Terran space and prey on the Quc
lon supply ships which carry essential 
parts and lubricants for that implacably 
hostile robotic force. The drone freighters 

are fairly easy pickings for the accom
plished starship pilot, but beware of the 
1-F'IChter cscon s. They're armed, fast and 
piloted by intelligent robots linked to bat
tle computers. They fU!vet' miss. 

1be Cosmic Patrol program is not just 
another search and destroy aarne. With its 
fa<>t, real-time action, impressive sound 
option and superb araphics, this machinc
language program is the best of its genre. 

Don't keep putting quaner after quar
ter into arcade games or spending bi& 
bucks for video game cartridges. Get 
Qismic Patrol from Instant Software
mtd get the best for less! (Tl or T2) 

Order No. 0223R 
$14.95 Tape. 
Order No. 0224RD 
$19.95 Disk. 

See Your Local Instant 
(fl) • TRS-80 Model I, 
level II, 16K RAM . Software Dealer or Call 

Toll-Free 1-300-258-5473(T2) • TRS-80 Model I , 
Level II I6K, expansionInstantSoftware· (Orders Only)
interface I 6K + I disk 
drive . In NH dW 1~924-7196PETERBOROUGH. N.H. 03458 .,.530 
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APPLICATION 

Pony programs for the Pocket Computer. 

Nag Analysis 


Dave Crosby 
300 Windsor Drive 
Oak Brook, IL 60521 

" The way to make a 
small fortune at the 
race track 1s start 
with a large fortune. 

- Anonymous. 

With this in mind, I offer you 
a program for the pocket 

computer to handicap the nags. 
The program considers the 

foll owing: days between races; 
distance; c lass; stretch, gain; 
call positions; jockey weight; 
speed rating; and earnings. 

The computer takes certain 

1. Type A. to start program. 

2. For Today's Date and Last Race 

Day, just enter the day, I.e., 10, 15, 

20, etc. for " days In previous 

month". 

3.For distance, enter 6 for six fur

longs, 1 for one mile, 1.16 for1 1116, 

etc. The same holds for both dis

tance Inputs. 

4. For the stretch gain question 

Y = yes, N = no. 

5. Post call Is for last three races. 

6. When you get the total score for 

one Post Posit ion, press Enter for 

the next PoSt Position. 

7. When all PoSt positions have 

been entered, enter 0 for P.P.# 

question. 

8. If you wish horses ranked, an

swer Y to sort question. 


Table 1. Program Notes 

facts into consideration in help been 15 days or less, the horse 
ing you to bet. If the horse has Is awarded 10 points. If the dis
not raced in the last 15 days, it is tance on today's race Is the 
eliminated and you go on to rate same as the last t ime the horse 

the oe>I ~"~•moo If ;~):."~£-o-th_e_r_1_0_p_o_i_n_t_s_a.....,re 

5 'HAND YC AP PROGRAM FOR TRS-90 POCKET COMPUTER 
1111 CLEAR 
20 I NPUT " TODAYS DATE " IA 
3111 I NPUT " DAYS I N PREVI OUS MONTH •;c 
40 I NPUT " TODAYS DI STANCE " ;9:Jalll :L- l" 
5 111 INPUT " POST • " ;E : I F E=lllTHEN 465 
55 IF E>l 5 THEN 5111 
60 D• lll • I F E >J LET J=E 
65 IF E<L LET L=E 
70 PAUSE • DA VS BETWEEN RACES " 
Bill INPUT "LAST RACE DAY " ; F1G•A 
9111 I F F>G LET G• G+C 
l MI I F < 6-F>> l ~ PAUSE · EL I MJN1HEC · 1 ACE•27)~e · A ( E.+l ~ ~ -~ · ~oTO ~e 
11 111 I » l lll :GOSU9 44111 
12111 I NPUT "DISTANCE LAST RACE " ;F 
13111 I F F~B LET l = l0 :GOSU8440 1GOTO 150 
14111 GOSU9 46111 
1 ~ 111 PAUSE "CLASS CHECK " 
16111 I NPUT "TODAYS CLAIM " ;F 
17111 I NPUT "LAST CLAIM " lG 
180 ! = I NT <<G- Fl / lllllll+ . 5l : GOSU9 440 
190 INPUT "GAIN I N STRETCH? (Y/Nl"!KS 
2111111 IF K• • "Y'LET l • l lll: GOSU9 440: GOTO 22111 
210 GOSUB 460 
22111 PAUSE " RUNNING POS ITION" 
230 INPUT ' !ST ANY CALL ' :F 
240 I NPUT "2ND ANY CALL ";G 
2~0 I a F• 10 +G• 5 :GOSU8440 
260 P-AUSE " ASS I GNED WE I GHT" 
2 7111 INPUT"WE IGHT THI S RACE " IF 
29111 I NPUT " WEI GHT LAST RACE • ;G 
29 111 I F F•GLET l•llll•GOSUB 440: GOT03 10 
3111111 GOSU9 46111 
31 111 PAUSE "LAST 3 SPEEDS 
32111 INPUT "F IRST " ; F 
33111 I NPUT "SECOND • ;G 
34111 INPUT "THI RD " ;H 
35111 ! •INT <CF+G+Hl/3+ . Sl:GOSU9 440 
36111 PAUSE "AVERAGE EARNI NGS" 
37111 INPUT ' YEARS EARNINGS " ;F 
38111 INPUT "NUMBER OF STARTS " ; G: IF G• lll LET l • lll: GOTO 4111111 
J90 JstNT <FIG• . l >: O=D+l 
41110 PAUSE " AWARD " ; I 
4 1111 PRINT 'SCORE PP• • ;E ; • IS " ; O 
420 A < E•1 2>=E: A <E+27>~D: GOTO 50 
440 OzD+t : PAUSE • AWARD •; t 
45111 PAUSE "SCORE NOW " ; D: RE TURN 
46111 PAUSE "NO POINTS AWARDED "1 RETURN 
~5 K• • • ' :JNPUT "SORT? CY/Nl ". : KS : I FKS•"N"THEN 530 
478 FOR F• L2 TO J • B•0 1 FOR G• L TO J-F 
48111 IF A!G+27l >• ACG+29 l THEN 5 1111 
49 0 H~A<G+27): A <G+27 >•A ( G+28 l :At G+28 J=H 
500 H•A (G+1 2> :A< G+1 2)•A <G+1 JJ: A CG+1J>~H : 8• 1 

510 NEXT G: I F Bc 0 THEN 530 
520 NE XT F 
530 FOR F•L TO J : O• F + 12 : E=F+27 

54111 I F A<E ><> lll THEN PR I NT F 1" PP• "; A(D); " POI NTS• " I A! E l 

55111 NEXT F• I NPUT" REPEAT? !Y/Nl " :KS •I F K• • • y • THEN ~30 


56111 GOTO 4111 


Program Listing 1 

awarded. Any stretch gain in the 
last three races gives the horse 
10 points. 

Call positions are totalled for 
the last three races and then 
entered. For example, i.f the 
horse was first five times (at any 
call) in three races, enter 5. The 
second cal l works the same 
way. The computer awards 10 
points for a first call, flv& for a 
second. Ten points are awarded 
If t he jockey's weight Is the 
same for this race as th~ last. 
Enter the speed rating for the 
last three races and the com· 
puter will average them and 
award points accordingly. The 
last characterist ic Is earnings: 
enter earnings for the yef and 
the number of starts the horse 
made. 

The computer keeps a run
ning total and gives a total for 
the post position you are work
ing on. When all horses have 
been rated, you enter 0 for post 
position and the computer will 
rank the horses by score. You 
may want to remove program 
lines with a pause, to speed 
things up. 

Bet on the horse with the 
highest rating. • 

Note: The basic idea for the 
handicap system used In 
this program was from 
the book The Horse
players Guide to Winning 
System by Alec MacKen
zie and Bert Randolph 
Sugar, published by Cor
win Books. 
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UTILITY 

Generate assembly listings of machine code with this BASIC program. 

A BASIC Disassembler 


Frank De/fine The disassembler Is written In be changed from 50 to 15 so as memory in ASCII on the CRT. An 
26 Ocesnview Ave. BASIC and occupies just under not to scroll the listing off the entire machine coded program 
Farmlngville, NY 11738 11 K of RAM. Strings and other screen before it can be read. can be scanned In a few minutes 

variable space required to run To make the program more before disassembly. Data tables 
the program bring the total RAM flexible and less aggravating to are usually easy to recognize 
requirements to about 131<, leav use, some little extras have when the data is presented In 
ing about 2K of high RAM In a been included. The program lets this format (i.e., data such as let· 

The ~lsassembler presented 16K system to load the machine you declare blocks of memory ter strings used for CRT prompts, 
here generates assembly cpde to be disassembled. within your specified disassem· sequential number strings, pat-

listings of machine code resld· The program drives a line bly range as data so the pro· terned data, et c .). The ad· 
Ing in high memory (approxi· printer; if ypu have no printer, gram will not try to disassemble dresses of these tables can be 
mately 31300 or higher). The pro· the LPRINT statements In pro· them. To make it easier to locate written down and typed into the 
gram also helps examine the gram line 190 must be changed these data blocks within the pro· disassembler later. 
Level II PROMS so we can take to PRINTs to send the listing to gram code, an auxiliary program If a table Is missed by this 
advant~ge of the TRS-80's the. screen. The number of lines Is Included (Program Listing 2) method, it can usually be spot· 
BASIC routines. per page in line 205 should then which displays any block of ted in the disassembly llstlng as 

Program Listing 1. DISASM 

l CLEAR( l000 ) :DI M I$ (255) ,BL(255) :N=9:M=0: GOT0 8900 
10 CLS : C•0:PRI NTTAB(l5) "* * * Z-8 0 DISASSEMBL ER * * *. 
20 PRINT:INPUT"DUMP TITLE ";F S 
30 PRINT: INPUT"START ADR ( IN DEC) ";A 
40 INPUT"END ADR (IN DEC) "; B 
42 PRINT:INPUT"DECLARE ANY DATA SEGMENTS "; V$ 
43 IF V$• "Y"GOSU B25000 
59 PRI NT:I NPUT"TURN ON LP THEN 'ENTER'";B$ 
60 LPAINT" " : LPRI NTTAB ( 20)F$:LPR INT" • 
79 O• A 
80 Hl•INT(A/ 4096) :1!2• INT( (A- Hl*4096) /256) 
90 Ll • INT(( A- Hl* 4096-H2•256 )/16 ) 
1~0 L2 • A-Hl *4096-H2 • 256-Ll • l6 
111 IF M<> 0 GOT0113 
112 GOT0120 
113 I F A>•A(N) ANDA<•B( N)GOT0115 
114 GOT0120 
115 D•PEE K(A) : GOSUB5 0090:FHS="D" : FL$• "A": GH$• "T": GL$• "A.: 
TS•IS(D) :IS (D)• .. 
116 IF A•B(N)THENN•N+l: M• M-l:GOT013 0 
117 GOT0130 
120 D•PEEK (A) :GOSUB600 
139 V• D: GOSUB3 0900 
140 DHS • H$: DL$• L$ 
169 I F Hl>•l0 GOT0240 
1~ 5 ~1 $•STR$(Hl ): Hl $•MID$(H l $ , 2, l) 
170 IF H2 >• 10 GOT0250 
175 H2$•STR$ (H2):H2$•MID$(H 2$ , 2,l) 

180 IF Ll>• l0 GOT0260 

182 Ll$•STR$(Ll):Ll $=MID$(Ll$,2,l)

185 IF L2>•10 GOT0270 

187 L2$•STR$( L2 ) :L2 $=MID$(L2$,2 ,l) 

190 LPRINTQ;:LPRINTTAB(l0);:LPRINTUSING"\ \1 11! ";" 


Hl$,H2 $,Ll $, L2$;: 
LPRINTUSING"\ \1 ! ! 1 1111";" ", D 

H$,DL$,EH$,EL$,FH$ , FLS , GH$, GL $ ; : 
LPRI NTTAB ( 30) I $(D 

) 
200 A• A+l : C=C+ l:IF A>• B+l GOTO 400 
205 I F C=5 0 GOT05 00 
210 IFGH$= "T"THENI $(D)•T$ 
211 GOT079 
240 X=H l -l0+65:Hl$=CHR$ (X):GOT0170 
250 X•H2-10+65:H2$=CHR$(X) :GOT0180 
260 X•Ll-10+65: Ll $=CHR$ (X) :GOT0185 
27 0 X• L2-10+65: L2$•CHR$(X) :GOT0190 
400 PRI NT"• * DU MP COMPLETE * * 
410 INPUT"AGAIN (Y/ N) "; BS 
420 IFB$•"Y"GOT010 
425 GOT0530 
500 PRINT:PRINT"* * * * END or PAGE • * * •• 
510 I NPUT"BELOAD THEN ' ENTER '"; BS:C•0: GOT079 
530 END 
60 0 IF D<6 4 OR D>l27 GOT07 40 
605 IFD=l l 8THENRETURN 
610 DH=I NT(D/ 16 ) :DL=D- DH*l6 
620 G•DLAND7 :F=( (DAND56 )/8) 
640 I $ (D )= "LD "+J $(F)+ ", " 

Proaram continues 
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720 I$(D) • IS(D)+J$(G) : GOSU B50090:RETURN 

740 IFD<l280RD>l91GOT01000 

7 50 DH•INT(D/ 16) :DL• D-(DH*l6 ) 

769 G•DLAND7:F•( (DAND129) / 8) 

788 IP F•9 IS(D)•"ADD A," 

790 IP P•l IS(D)•"ADC A," 

898 IP F•2 1$(D) • "SUB 

819 IF F• 3 I$(D) • "SBC A," 

820 IP F•4 IS(D) • "AND 
 . 

838 IF P•5 IS(D)• " XOR 
848 IF F• 6 IS(D)• "OR 
850 IP F•7 IS (D)• "CP 
869 IS (D)• IS(D)+JS(G):GOSUB58898 :RETURN 
1880 IFBL(D) • lGOT01830 
1810 IPBL(D) • 2GOT01049 
1029 IFBL(D) • 3GOT01969 
1925 IPBL (D)•4GOT015989 
1926 IFD•2210RD• 253GOT0268 90 
1039 GOSUB58 898:RETURN 
1949 A• A+l :Z•PEEK(A):GOT02890 
1060 A•A+l:Z • PEEK(A): A• A+l:Zl•PEEK(A) 
2000 V• Z:GOSUB30 090:EHS•H$:EL$• L$ 
2070 IF BL(D) • 3 GOTO 3000 
2080 GOSUB5810W:GOT04 000 
3000 V•Zl:GOSUB388 80:FHS•HS:FL$• LS 
4000 PlS•FHS+FLS+EHS+ELS:P2$•EH$+ELS:GH$•" 0 :GLS•"" 
4001 F•DAND7:G• DAND56:G•G/ 8 
4002 IFF•6AND(DAND192)• 0THENGOT05018 
4003 IFF•2AND(DAND192 )•192THEN GOT05838 
4004 IFF• 4 GOT05850 
4805 IFF•0AND(G <> 2 ) THENGOT05 020 
4808 IS(33) • " LD HL,"+PlS 
4910 IS(3 4)• 0 LD ( 0 +PlS+ 0 ),HL0 

4030 IS ( 58 )• 0 LD ( 0 +Pl$+ 0 
) ,A" 

4840 I$(285)•0 CALL "+PlS 
40 50 IS(l95)•0 J P "+PlS 
4068 I$ (58 )• 0 LD A, ( "+Pl$+" ) • 
4878 IS (254) • °CP 0 +P2$ 
4110 1$ (42 ) • 0 LD HL, ( "+Pl$+ 0 

) 
0 

4123 IS ( 49)• 0 LD SP, 0 +Pl $ 
4129 IS ( l7)• 0 LD - DE , 0 +Pl$ 
4138 IS (l6 )• 0 DJNZ 0 +P2$ 
41 32 I S( l)• " LD BC,"+PlS 
4135 IS ( l98) • "ADD A, 0 +P2S 
4138 1$(206) • "ADC A, 0 +P2S 
4140 IS(2ll )•"OUT 0 +P2$+ 0 ,A" 
4142 1$(214) • 0 SUB 0 +P2S 
4144 IS(219) • '1N A, 0 +P2$ 
4146 1 $(222) • 'SBC A,'+P2$ 
4149 1$ (230) • 'AND '+P2S 
415 2 	 I$(238) • 'XOR '+P2$ 
4155 	IS(246) • 0 0R 0 +P2$ 
4158 	 RETURN 
5010 	 IS (D)• 'LD '+JS(G)+', '+P2$:RETURN 
5 029 	 IFG• 3THEN I S(D)• 'JR 0 +P2$ :RETURN 
5022 G•G-4:I S( D) • 0 JR 0 +S$(G)+ 0 

, 
0 +P2$ : RETURN 

5030 	 IS (D) • 'JP 0 +S$(G}+', 0 +PlS:RETURN 
505 0 	 IS(D) • 'CALL '+S$ (G)+' ,'+Pl$:RETURN 
8000 	 FORS•0T063:BL( S ) • l:NEXTS 
8810 	FORS• l92T025 5 :BL(S)• l :NEXTS 
8820 BL(ll8 ) •l:BL(6) • 2:BL(l4 )•2:BL (l6)•2 :BL(22) • 2 : BL ( 24 

) • 2 : 
BL(30 )• 2:BL (32 )•2 :BL(38)•2:BL (40)•2:BL( 46 )•2: 

BL (48 )•2:BL (54 ) • 2: 
BL( 56) • 2 
8030 BL (62 ) • 2 :BL ( l98) • 2:BL(206)•2:BL(211 ) •2:BL(214 ) •2:B 

L(219 ) •2 
:BL ( 22 2) •2:BL(238) • 2:BL ( 238 ) •2:BL(246 ) •2: 

BL ( 254)•2 
8048 BL(l) • 3:BL ( l7 )•3:BL(33)•3:BL (3 4)•3:BL(42 )•3:BL (49) 

• 3: 
BL( 50) • 3:BL(58 )•3:BL(l94)•3:BL(l95)•3:BL(l96)• 

3:BL(20 2)•3: 
BL(204)•3:BL(205)•3:BL(210)•3:BL(212) 

=3:BL(218)•3:BL(220)•3 
8050 BL(226) • 3:BL(228) • 3:BL(234) =3:BL (236)•3: BL (242)•3: 

BL(244 ) •3:BL(250)•3:BL(252)•3:BL(283) •4:BL(237) • 4 
:BL(221) • 0 

:BL (253 )•0 
8070 	J$(0)• 0 B0 :J$(l)•'C ': J$(2)• 'D':JS(3) = 'E' :J$(4)• 0 H0 

: 

J$(5) • 0 L' 
8080 	J$(6) • '(HL) ':J$(7) • 0 A0 

8090 	SS (0) • 'NZ':S$ ( ll•'Z " :S$(2)• 0 NC" :S$(3 ) • "C' : S$ ( 4 ) • 0 P 
o•: 

SS (5)•'PE':S$(6) • 0 P 0 :SS(7) • 0 M' 
8108 P$(0 ) • 0 SBC HL,":PS(l)•'ADC HL, 0 

8118 P$(2)• ' SBC HL, 0 : PS(3)• 0 ADC HL, 0 

8120 P$ (4 ) • 0 SBC HL,":P$(5)• 0 ADC HL, 0 

8130 P$(7)• 0 ADC HL,':NS(8)•'BC":N$(l)•'BC 0 :N$(2) • 
•oE• 

8148 	NS (3 ) • ' DE 0 :N$( 4 )• 0 HL 0 : N$(5)= 0 HL0 :N$(7)• 0 SP 0 

8150 	L$ (8)• 0 N°:L$(1)• 0 I':M$(0)• 0 8°:M$(2)•'1°:M$(3)•"2' 
8160 	0$ (8 ) • "1,A 0 : 0$( 1 )• 0 R,A 0 : 0$(2)• 0 A, 1°:0S(3)•0 A,R 0 

817 0 0$ (0) • 0 LD":OS (l )•'CP":Q$(2)•'1N":0$(3)• 0 0 UT0 

9088 1$ (0)• 0 NOP 0 :I$(2)• 0 LD (BC) ,A0 : 1S(3)• 0 1NC 
ec• 

9001 	 1$(7)• "RLC A0 :I$(8)•"EX AF,AF'" 
9802 	1$(9)• 0 ADD HL,BC':l$(18)•'LD A, (BC)• 

9083 IS (ll)='DEC BC':I$(15)•'RRC A" 
9004 I$(18)•'LD (DE),A 0 :1$(19)•"1NC DE' 
9805 I$(23)• 0 RLA 0 :1$(25 ) • 0 ADD HL,DE":l$(26)•"LD

A, (DE)• 
9006 I$(27)•'DEC DE 0 :I$(3l ) •'RRA":I$(35)•'INC

HL• 
9007 IS(39)• 0 DAA":IS (4l )•"ADD HL,HL':l$(43)• 0 DEC 

HL" 
9088 	1$(47)•°CPL':I$ (51 ) • 0 INC SP0 :IS(55 )• ' SCP" 
9009 IS(57)• 0 ADD HL,SP":I$(59)•"DEC SP':I$( 

63)•'CCP 0 

9010 I$(43)•"DEC HL" 
9811 1$(192 )•'RET NZ 0 :1S (l97 ) •"PUSH BC" 
9012 IS(l99)• 0 RST 8":1$ (289 )•"RET z•: rs 1287 

) • 'RST 8' 
9013 	 1$(208)•"RET NC 0 :1$(289)• 0 POP DE" 
9014 	 1$(213)•"PUSH DE 0 :1$(215) • 0 RST 18H 0 

9815 	 I$(216)• 'RET C':I$(223)•"RST 18H" 
9016 	 1$(224)•'RET PO":I$(227)• 0 EX (SP),HL"
9017 	 1$(23l)•'RST 20H':I$(232)•"RET PE" 
9818 	1$(233)• 0 JP (HL) 0 :1$(235)• 0 EX DE,HL" 
9019 	 1$(239)• 0 RST 28H":I$(249)• 0 RET p• 
9020 	 I$(201 )• 0 RET 0 

9021 1$(241)•0 POP AF 0 rl$(243) • 'DI":I$(245)•'PUSH 
AF" 

9822 IS(247 ) ='RST 30H':l$(248) • 'RET M':I$(2
51) • 0 EI' 

9823 	 1$(249)•'LD SP,HL':I$(255)• 0 RST 38H0 

9838 	 1$(197)• 0 PUSH ec· 
9048 	 I$(193 ) • 0 POP BC 0 :1$(229)• 0 PUSH HL" 
9858 	1$(225 )•"POP HL" 
9060 	1$(217)•"EXX0 

9970 	 1$(118)•"HALT0 

9089 L•l:FOR D•5T045STEP8: 1$(D)•"DEC "+JS(L) :L•L+ 
l:NEXT 

9898 L•0:FORD=4T044STEP8:1$(D)• "INC "+JS (L) :L•L+l 
:NEXT 

9108 I$(69)• 0 INC A0 :1$(6l)•'DEC A" :GOT018 
15888 IFD•283GOT015848 
15828 IPD•237GOT048280 
15848 A•A+l:Z•PEEK(A) 
15058 EH=INT(Z/ 16):EL•Z-EH*l6:G• EL AND 7 
15868 F• INT ( (EL AND 8)/8):P•F+(EH*2):GOSUB15078 
15866 GOT015380 
15878 IFF•8I$(D) • 0 RLC ":RETURN 
15880 IFP•lI$(D)• 0 RRC ":RETURN 
15098 IFF•2I$(D)• 0 RL ':RETURN 
15109 IFF• 3I$(D)•'RR ':RETURN 
15119 IFF•41$ (D)•"SLA ':RETURN 
15120 IFF•5I$(D)='SRA ':RETURN 
15138 IFF•7I$(D)="SRL ":RETURN 
15140 IFF >•8ANDF<• l 5GOT015188 
15158 IFF >• l6ANDF <•23GOT015200 
15168 F•FAND7: F$•CHR$(F+48 ) 
15170 IS(D)•"SET '+FS+',':RETURN 
15180 F•FAND7:F$•CHR$(F+48) 
15190 1$(D) • 'BIT '+F$+ 0 

, 
0 :RETURN 

15288 F•FAND7:F$•CHR$(F+48) 
15218 I$(D)•"RES "+F$+ 0 

, 
0 :RETURN 

15388 IF EH >• l8 GOT015438 
15398 EHS•STR$(EH):EH$=MID$(EH$,2,l ) 
15 400 IF EL>• l0 GOT01 5440 
15418 EL$•STR$(EL):EL$• MID$(EL$ , 2,l ) 
15428 GOSUB50188:I$(D) • l$(D)+J$ (G) : RETURN 
15438 X•EB+55:EHS=CHR$(X):GOT01 5 488 
15448 X•EL+55:EL$•CHR$(X):GOT015428 
28888 IFDAND7•5GOT028848 
28818 IFDAND7• 4GOT028840 
28028 GOT01838 
28048 L•DAND56 
28858 G• L/8 
28138 IFDAND7•5THENl$(D)•'DEC '+J$(G) :GOT028158 
28148 1$(D)•"INC 0 +J$(G) 
28158 GOSUB58098:RETURN 
25 000 N•l 
25010 INPUT"START ADR•';A(N): INPUT'END ADR•';B(N) 
25028 INPUT"ANOTHER SEGMENT';VS 
25030 IF VS•"Y'THEN N•N+l:GOT025819 
25848 M•N:N•l:RETURN 
26000 IFD•221THENVS•"IX 0 :GOT026004 
26882 V$• 0 IY 0 

26884 A•A+l:Z•PEEK(A) 
26818 IF Z• 203 GOT027888 
26828 IFZ >•78ANDZ<• l90GOT048880 
26825 IFZ• 330RZ•340R Z•42GOT026180 
26827 IFZ•520RZ•53GOT02628 8 
26828 IFZ•54GOT026358 
26829 V•Z:GOSUB3 8888:EH$•H$:EL$•L$:GOSUB51100 
26030 IFZ•9 IS(D)• 'ADD •+vs+•,ec• 
268 48 IFZ•25I$(D)• "ADD 0 +V$+ 0 ,DE 0 

26058 IFZ•35I$(D)• 0 1NC •+vs 
2686 8 IFZ•411$ (D) • "ADD •+vs+• ,•+vs 
26 879 IFZ• 431S (D)•"DEC •+vs 
26888 IPZ•57I$(D)• 0 ADD •+vs+•,sp• 
26898 IPZ•2251$(D)• 0 POP •+vs 
26188 IFZ•2271$(D)•'EX (SP) ,'+V$ 
26119 IFZ•229I$(D)• 0 PUSH •+vs 
26128 IFZ•233 1$(D)• 0 J P ( "+VS+ ' ) " 
26138 IFZ• 2491$(D) • 0 LD SP,'+VS 
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26150 RETURN 
26180 V=Z:GOSUB30000 
26190 EH$•H$: EL$•L $ 
26200 A•A+l:Zl •PEEK(A):V•Zl : GOSUB30000 
26210 FH$=H$:FLS=LS: A• A+l 
26220 Zl =PEEK(A) :V•Zl:GOSUB3 0000 
26230 GHS=HS:GLS•LS 
26240 IFZ =33 !$(D)•"LD •+vs+ •, •+GH$+GLS+FH$+FL$ 
262 50 IFZ=3 4!$(D)="LD ( "+GH$+GL $+FH$+FLS+") ,"+V$ 
26260 IFZ=4 2I$(D) = " LD "+V$+ ", ( " +GH$+GL$+FH$+FL$+ .) . 
26 27 0 RETURN 

26280 V•Z:GOSUB30000:EH$•H$:ELS=LS 

26300 A•A+l: Zl=PEEK(A) :V=Zl:GOSUB30000 

26 310 FH$=H$:FLS•L$ : GHS="":GL$="" 

26320 IFZ=52I$( D)• " INC ( "+V$+ "+ "+FH$+FL$+" ) " 

26330 !FZ=53I$(D) •"DEC ( "+V$+"+" +FH$+FL$+ " ) " 

26 3 4 0 RETURN 

26 350 V=Z:GOSUB30000:EH$•H$:EL$=LS 

26 370 A=A+l: Zl=PEEK (A) : V•Zl : GOSUB30 000 

26380 FH$• H$:FL$=L$: A• A+l 

26 390 Zl•PEEK(A ) :V=Zl:GOSUB30000 

26 400 GH$=H$ : GL$=L$ 

26410 IS(D)="LD ("+vs+•+ •+ FH$+FL$ +"),"+GH$+GL$ 
26420 RETURN 
27000 A•A+l:EH$•CHR$(67) :EL$•CHRS(66) 
27010 V=PEEK(A) :GOSUB30000 
27020 FH$=H$:FL$•LS 
27050 A=A+l:Z2•PEEK (A) :O•Z2AND248:0=0/8 
21055 os· · c·+vs+ •+ •+rHs+FLS+ " l " 
27060 F•O:GOSUB15070 
27070 I$(D)=I$(D) +Q$ 
27080 V• Z2 : GOSUB300 00 :GH$• HS:GL$•L$ :RETURN 
3 0 000 H•INT(V/16) :L•V-(H*l6) 

30010 IFH>=l0 GOT030060 

300 20 H$•STR$( H):H$=MID$(HS,2,l) 

300 30 IF L>• l0GOT030070 

30 040 L$•STR$(L) :LS=MIDS(LS,2 ,l ):RETURN 

38160 Xl• H+55:H S=CHR$( Xl ) :GOT030030 

38070 Xl=L+ 55:L$• CHR$(Xl):RETURN 

48000 V•Z:GOSUB30000 :EH$•H$ : EL$=L$ : GH$• "":GL$•"" 

49120 A=A+l:Zl• PEEK(A) 

40930 V=Zl:GOSUB30000:FHS• H$ : FL$=L$ 

40850 If Z•l26THENI$ (D) • "LD A, (•+vs+•+•+FH$+FL$+ 

" ) " : RETURN 
40160 P=ZAND240 
40070 IF P=ll2GOT040 l 4 0 
40 080 IF P>=l28 GOT040170 
400 90 P=ZAND56:P=P/8:GOSUB50000 
40120 I$(D)= " LD " +GS+", ("+V$+"+ "+FH$+FL$+") ":RET 

URN 
40140 P• ZAND7:GOSUB50000 
40150 I$(D)="LD ("+V$+"+ " +FH$+FL$+"), " +G$:RETURN 
40170 P•ZAND56:P•P/8:GOSUB50000 
40180 IS(D)=I$(D ) +V$+"+"+FHS+FL$+" ) " 
40190 RETURN 
40200 A=A+l:Z =PEEK(A):V•Z:GOSUB30000:EH$•H$:ELS•L$ 
40210 IFZ•670RZ•750RZ•830RZ•9 l ORZ•ll50RZ•l23THEN4 045 0 
40220 GOSUB50100 :F•ZAND248:G•ZAND7 
40230 IFF•l60GOT040410 
40240 IFF=l68GOT040420 
402 5 0 IFF•l76GOT04 04 30 
40260 IFF•l84GOT04 0440 
40 270 F•ZAND56:F=F/8:G•ZAND7 
40280 lfF=6I$(D ) = " SBC HL,SP":RETURN 
40290 IFG•0I $(D)="IN "+JS(F)+" ,(C) ":RETURN 
40300 IFG=lIS(D) ="OUT (C), "+J$ (F ) :RETURN 
40 310 !FG=2!$(D)•P$(F)+NS(F) :RETURN 
4032 0 IFG=4 I$(D)•"NEG":RETURN 
40330 IFG=SI$(D)• " RET"+L$(F) : RETURN 
403 40 IFG=6!$(D) = "IM "+M$ (F) :RETURN 
4035 0 IFG <>7I$(D)• "* * * ":RETURN 
40 360 IFF<•3GOT040400 
40 370 IFF•4 I$(D)= "RRD":RETURN 
4 0380 IFF•5 I $(D)= "RLD":RETURN 
4 0390 GOT040 350 
40400 I$(D)•"LD "+0$(F) :RETURN 
40410 I$(D)=Q$(G)+"I":RETURN 
404 20 I$(D)=Q$(G)+"D":RETURN 
404 3 0 I$(D)=Q$(G)+"IR":RETURN 
40440 I$(D)=Q$(G)+" DR":RETURN 
404 50 A=A+l: Zl=PEEK(A) :V=Zl:GOSUB30 000: FH$=H$:FL$•L$ 
404 60 A=A+l:Zl•PEEK(A):V• Zl : GOSUB3 0000: GH$• HS:GL$•LS 
40470 GG$=GH$+GLS+FH$+FL$ 
40480 IFZ•67I$(D) = "LD ("+GGS+") ,BC" :RETURN 
40490 IFZ=75I$(D)="LD BC, ("+GGS+ " ) " :RETURN 
40500 IFZ•83I$(D) ="LD ( "+GGS+ " ),DE ": RETURN 
40510 IFZ=91I$(D)= "LD DE,("+GG$+") ":RETURN 
40 520 IFZ•ll 5I$(D)•"LD ("+GG$+ " ) , SP":RETURN 
40 530 IFZ =l23I$(D)• "LD SP , ("+GG$+ " )" : RETURN 
50000 IF P•0 THEN G$• 0 B": IS(D) = "ADD A,(" 
50010 IF P•l THEN Gs= · c · : IS (D) ="ADC A, (. 
50020 IF P•2 THEN G$= "D" : I$(D)="SUB (" 
50030 IF P•3 THEN GS="E":IS(D)•"SBC A,(• 
5 004 0 IF P=4 THEN G$• "H":I$(D)•"AND ( " 
5 0050 lF P=5 THEN G$•"L":I$ (D) ="XOR ( " 
5 0060 IF P=6 THEN GS• "***":I S (D) ="OR ( " 
50070 IF P=7 THEN G$•"A":I$(D)= "CP ( " 
50080 RETURN 
5 0090 EH$=" ": EL$="":FH$• " ":FL$="":GH$=" " : GL$="":RETURN 
50100 FH$•"": FL$="": GH$= "":GL$• "": RETURN 

I N PUT S(GM ( HT 
STUJT / ( NO 

YCS 

UPDATE OAU 
SEGMENT Pfllf1 

AO-. 

Fig. 1. 

a run of instructions that don't 
make much sense in a particular 
section of the program. With 
practice, these things can be 
spotted quickly. To make print· 
out paging easier, the program 
will stop after printing 50 lines 
and prompt you to reload the 
printer before continuing. 

Once the machine code to be 
disassembled is loaded Into 
memory, you may generate a 
listing by running the program 
and answering the following 
questions: 

DUMP TI TLE:?-Yo u can 
specify a title for the f irst page. 

START ADR(IN DEC):?
Speclfy the first address to 
disassemble (In decimal form). 

END ADR(IN DEC):?-Specify 

the last address to disassemble 
(in decimal form). 

DECLARE ANY DATA SEG· 
MENTS?-Answer Y or N. If Y, 
the fol lowing message will ap· 
pear. 

START ADR =?-A nswer 
with the first address of the 
code you wish to declare as 
data. 

END ADR = ?-Answer with 
the end address of the data seg· 
ment 

ANOTHER SEGMENT?-lf 
you respond with Y the START/ 
END ADR messages will repeat 
for another data segment. If you 
answer with N the following 
message will appear. (This is 
where the program would have 
gone had you entered N to the 
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COME HC1'£ TO 
HANDLE A LL Sl /116 LC 
ITT£ JNSTllUCTIONS 
ALL SIN6LE •rrc 
I lfDJ'• HA"E •£EN 
LOAOED I N THC 
I N ITIALIZA TION ILOCK 
OF THE MAI N LOOP 

( 

CL(AR ALL 
,RIHT STIU NOS 

&OD I XCY) 
COO[ TO t $C DI 

LOOKUP Ii 400 
OISPLAC( MUiT 

ADO TO 1$ 101 

aoo To t t tDI 

ADO TO 1$ 101 

\.001(.Uf' ltl OI 

COii£ HEM FOlt K • Y 
IN°"X MG. lltSTllflCTIONS 

SfT TYPE 
STIUNG • •n • 

4 · 1 YT£ 1111/)CX llEf 
• 1r /SET / llCSET lllSTlltlCTI ONS 

LOOk UP VIA NOllUllAL 
·ca· 111ou1uu: 

G(l I TT( 
SlfUI' RCG. COO[ 

C.C T 2 IYTU 
CONY[U TO MU 

C.CT IYTC 
CO NYUIT TO Hf X 

HT t ITTU 
CONVfftT TO HCX 

ITll11' Off 
TYi'( COD£ 

•o 

I U MP AOlll PTll: 
t lT NEXT I Tt( 
CONYElllT TO HIX 

I UMP •DR ,.Tiii 
G[T hill I YU 
CONV(lll T TO H(X 
BU MI' A. Diii PU 
GU l td IYT( 
CONVE lll:T TO HU 

HAtl'E •c• "' 

( 

DP · CODE 

IUMP ADA l'Tlll 
CONVER T TO HU 
STRIP Ofr lll fG 
a TYPE CODE 
(1 1110111 Z• • 8Yf[I 

(.l.( AA U ... US CD 
OP[IUMO 
STllllNGS 

DO lt tOI U.11..( 
l OO •UP 

S fllltl P OH 
ft(G 6 llillJlil(WONIC 
TTP[ COO £ 

DO 1 $101 TAil( 
lOOKUP 

DO ltlOI TAIL[ 
LOOKUP' - CLE U 
UN USED OPUllANO 
SUtl N 8S 

Fig. 2. 
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DECLARE ANY DATA SEG cate machine code programs. are exceptions (mainly in the and therefore does not leave 

MENTS question.) DD.ED and FD instruct ions much space for machine code 
Program Deacr1ptlon TURN ON LP THEN which are va riable in byte programs over about 2K (in a 

'ENTER'?-Be sure the printer The program is divided Into a length). 16K system). It resides In low 
is on, then press the Enter key. main loop and a large subrou A few smaller arrays (JS(0-7), RAM which is where a lot of Ra
The listing will then be directed tine called DISASM (see flow SS(0-7), PS(0- 7), NS(0-7), 0$(0-3) dio Shack's canned programs 
to the line printer. chart). The main loop sequences and QS(0-3)) are also loaded at are written (I.e., EDTASM and 

To keep program length to a the address pointer through this time and are included In T-BUG) so unless these pro
minimum, unnecessary spaces memory, prints the disassem order to make some of the other grams are copied to higher 
are deleted and many instruc bled code and decides whether values of IS(D) more universal. memory they cannot be disas
tions are crammed onto a single the pointer Is with in a declared They contain some common sembled by th is program. 

line. This makes the program data segment. DISASM does the suffixes which are concatenat  Another point to consider 

difficult to read, so take care actual disassembly. ed with the same IS(D) value to which may or may not be objec
when you type the code in. A bit The output statement is for form a number of different in t lonable is execution speed. 
more memory may be conserved matted as In Table 2. structions, thereby saving IS(D) Since the program is In BASIC 
If the number of spaces between DISASM determines values string space. and a lot of string operations are 
the instruction mnemonic and for EH$,EL$,FH$,FL$,GH$,GL$ The program is rather long being performed, some lnstruc
the operand are reduced in all and IS(D) while the main loop 
the instruction strings (i.e., all handles Q,HIS,H2$,Ll$,L2$,DH$, 
IS(D) strings). This will crowd the DLS. All single byte Instruction A ADDRESS POINTER 

B END ADDRESS POINTER 
C LINE COUNTER 

printout, but may be worth it if mnemonics are loaded into 
you need the extra space. memory during the lnlt lallzation 

0 1ST DATA BYTE (CAN BE OP-CODE OR DATA) 
The addresses in the listing of the main loop. At this time an F,G USED TO STORE REGISTER MNEMONIC TYPE CODES 

L,M,N GENERAL COUNTER VARIABLE 
P USED TO HOLD REGISTER CODE 

are In both hex and decimal to array called BL(D) Is also load
make it easier to go back and ed. This array holds a value for 0 TEMP STORAGE FOR DECIMAL VALUE OF ADA PTA 
POKE different values into a lo each op-code (0-255) which Is S GENERAL COUNTER VARIABLE 

X TEMP STORAGE IN HEX CONVERSION ROUTINES 
Z USED FOR TEMP STORAGE OF 2ND DATA BYTE 

cation for experimentat ion or used by DISASM to route the 
debugging of modified soft program to the proper routine 

H1,H2 HEX VERSION OF HIGH ORDER ADA BYTE 
ware. This program can be used for disassembly. In most cases L1.l2 HEX VERSION OF LOW ORDER ADA BYTE 

ZI TEMP STORAGE OF 3RD DATA BYTE 
Z2 TEMP STORAGE OF 4TH DATA BYTE 

In conjunction with EDTASM or this value corresponds to the In
a slmllar Z-80 assembler to relo- struction byte length, but there 

A(N) START ADDRESS ARRAY FOR DATA SEGMENTS 

B(N) END ADDRESS ARRAY FOR DATA SEGMENTS 

B~D) INSTRUCTION BYTE LENGTH ARRAY 


BS GENERAL PURPOSE STRING 

FS DUMP TITLE STRING 

HS HOLDS ASCII VERSION OF MSB IN HEX CONY ROUTINE 

l.$ HOLDS ASCII VERSION OF LSB IN HEX CONY ROUTINE 

OS.VS GENERAL PURPOSE STRING 

OHS MSB OF IST BYTE (ASCII REPRESENTATION) 

Dl.$ LSB OF 1ST BYTE (ASCII REPRESENTATION) 

EHS MSB OF 2ND BYTE (ASCII REPRESENTATION) 

ELS LSB OF 2NO BYTE (ASCII REPRESENTATION) 

FHS MSB OF 3RD BYTE (ASCII REPRESENTATION) 

F L$ LSB OF 3RD BYTE (ASCII REPRESENTATION) 

GHS MSB OF HH BYTE (ASCII REPRESENTATION) 

GU LSB OF 4TH BYTE (ASCII REPRESENTATION) 

HI S MSB.OF HIGH ORDER ADDRESS (ASCII REPRESENTATION) 

H2$ LSB QF HIGH ORDER ADDRESS (ASCII REPRESENTATION) 

LIS MSB OF LOW ORDER ADDRESS (ASCII REPRESENTATION) 

l.2$ LSB OF LOW ORDER ADDRESS (ASCII REPRESENTATION) 

PI S CONCATENATION OF FHS + FLS + EHS + El.$ 

P2S CONCATENATION OF EHS +El.$ 


IS(D) INSTRUCTION MNEMONIC STRING ARRAY 

JS(N) ARRAY HOLDING ASCII VERSION OF REGISTER COOES 

LS(N) HOLDS ASCII " N" AND " I" 

MS(N) HOLDS ASCII "O" ', " 1" AN D "2" 

NS(N) ARRAY HOLDING ASCII VERSION OF REGISTER PAIRS 

OS(N) HOLDS ASCII "'l ,A""f'R,A'"r'A,l" 'f'A,R'" 

PS(N) HOLDS ASCII MNEMONICS FOR ··sec HL" '&" ADC HL" 

OS(N) HOLDS ASCII "'LD"f "CP"f'IN"/"OUT' 

SS(N) ARRAY HOLDING ASCII CODES FOR CONDITIONAL INSTRUCTIONS 


(I. E. " NZ'". ··z:·," NC" , ETC.) 

Table 1. Variab les and Arrays 

VARIABLE: 0 Hl,2$/Ll.2$ DH.LSIEH.LSIFH,LS/GH.l.$ IS(D) 
DESCRIPT: DEC 4 CHA HEX ADA lsl,.lh DATA BYTES MNEMONIC 

ADA (Isl byte = OP·CODE) STRING 

Table 2. DISASM Output Statement 

Software. 

For the 80s. 


?ensadyne Computer Services. The organization that has brought 
affordable software to hundreds of users In the over 40 of the United 
States and 16 countries around the world . The organization with the 
people, the support, the service and the expert ise to bring you the 
highest qual ity products available. 

Pensa-write 1 - Our BASIC word processing system for the 
owner who requires performance at low cost . Many of the features 
of more expensive word proceaslng systems at a fraction of the cost. 
Comes complete with mailing list capable of handling 300 names. 

$19.95 (Specify Model I or M odel Ill ). 
Pensa-write 2 - A machine language word processing system for 

the TRS-80 Model I or Il l w ith t he power and speed that is really 
needed in a word proceasing environment. Word wrap around, 
unlimited insert and delete, block moves, chaining of flies, 20 user 
definable commands, ASCII control code generation for printed 
output to allow subscripts, superscripts, underlining or any other 
feature your printer supports . and much more. Ail this In a package 
that costs just $79.95. Manual $10.00 Deductable. (See full page ad 
In A prl\, 1981 80-M lcrocomputing for a full descr iption). 

Software publl1hlng - Pensadyne is now publishing software for 
independent software authors. Send SASE for complete details, or 
send machine readable copy of your p rogram with any 
documentat ion . TRS-80 M odel 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 aL .~•t Pensadyne Computer Services? 

Visa and Mastercharge orders welcome. Phone orders welcome 
or write, specifying system configuration, and product dealred. 
Please add $1 .00 for first class shipping. 

PENSADYNE - Giving you the power to th ink. . '(-'' ., 

,., ::J • ....~ ·~ '. .-207 

COMPUTER SERVICES 

4441 WEST FIRST AVE. VANCOUVER, B. C., VBR 4H9 604-224-3107 

248 • 80 Microcomputlng, July 1981 



w "' ;:: 
::; 
;:: 
::> .... w 
0 
< FOR TRS-80* Mod IIa: 
I 

.... "' a: 
0 

"'..... 
w 
0 
< c 
a: 	 i..I NOW YOU CAN HAVE THAT LARGE COMMON DATA BASE!!.. • Allows up to 4 Mod ll 's to connect to a single controller - up to 4 hard disk drives per controller . Users may access the same file simultaneously (first-come ])
:;"' first-served). ~ 
E • Uses Cameo controller and standard 10-megabyte cartndge (hard) disk drives along with RACET Hard/ Soft Disk System (HSD) software Removable Disk ~ 0 

Pack Backup! l3 
c. 

u ... 
w • Access limes 3 to B times faster than floppy. Mixed floppy/hard disk operation supported. 	 ~ 
0 
< • Compatible with your existing TRSDOS programs - you need only change filenames! All BASIC statements are identical. 	 "' 
a: A single file may be as largeas one disk . Directory expandable to handle thousands of files. 	 I
I • Includes special utilities - XCOPY for backup and copies, XPURGE for multiple 'deletions, DCS directory catalog system, and Hard Disk Superzap . FORMAT ~ 

w "' utility includes options for specifying sectors/ gran, platters/ drive, logical disk size, etc. 	 ~ ;:: 
::; HARD DISK DRIVE AND CONTROLLER $5995 RACET HSD Software $400 Call for multiuser pricing. Deale~s call for OEM pricing . ~ 
5 * *NEW* * DISCAT (32K 1-drive Min) Mod I, Ill $50.00 ~ 

This comprehensive Diskette Cataloguing/ Indexing utility allows the user to keep track of thousands of programs in a categorized library. Machine language program =< 
works with all TRSDOS and NEWDOS versions. Files include program names and extensions. program length, diskette numbers, tront and back , and diskette ~ 
tree space. 1 
* *NEW** KFS-80 (1 -dnve 32KMin - Mod II 64K) Mod I, Ill $100.00; Mod II $175.00 ~ 

"' The keyed fi le system provides keyed and sequential access to multiple files. Provides the programmer with a powerful disk handling facility for development of ~.... 
a: 

data base applications. Binary tree index system provides rapid access to file records. 	 ~5l 
* *NEW** MAILLIST (I-drive 32K Min - Mod II 64K) Mod I , Ill $75.00; Mod II $150.00 	 ~tu 

0 Thi~ ISAM-based maillist minimizes disk access times. Four keys - no separate sort ing . Supports 9-d1g1t zip code and 3-digit state code Up to 30 attributes. -g 
~ Mask and query selection. Record access times under 4 seconds! 1 ~ 
I * *NEW* * LPSPOOL (32K 1-drive Min) Mod I $75.00 
: 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 are generated . LPSPOOL supports both parallel and serial printers. ~ 
~ BASIC LINK FACILITY 'BLINK' (Mod I Min J2K 1·disk) Mod I $25.00; Mod II $50.00; Mod Ill $30.00 ~ 
u Link from one BASIC program to another saving all variables! The new programcan be smaller or larger than the original program in memory. The chained program ~9 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 ~ 
~ be specified 1 "' 
1 INFINITEBASIC (Mod I & Mod Ill Tape or Disk) Mod I $50.00; Mod Ill $60.00 ~ 
~ Extends Level II BASIC with complete MATRIX functions and 50 more string functions. Includes RACET machine language sorts! Sort 1000 elements in 9 seconds' 1 ~ 
;:: Select only functions you want to optimize memory usage. · ~ 
~ INFINITE BUSINESS (Requires Infinite BASIC) Mod I & Ill $30.00 :i 
=> Complete printer pagination controls - auto headers, toolers. page numbers . Packed decimal anthmetic - 127 digit accuracy + . - . · , I . Binary seMi:h of ;:: 
~ sorted and unsorted arrays. Hash codes. ~ 
~ COMPROC (Mod I & Mod Ill - Disk only) Mod I $20.00; Mod Ill $30.00 "' 
a: Command Processor. Auto your disk to perform any sequence of instructions that you can give from the keyboard. DIR. FREE, pause, wait for user input. BASIC, I 
~ 	 No of FILES and MEM SIZE, RUN program, respond to input statements. BREAK, return to DOS. etc. Includes lowercase driver software. debounce and screenprint! ~ 

1~ g~~e~~fz~~ ~~~:C3tirn~r~~1;i;i;ss~~c~f~i1,~~~i~ii~i i~s~d~~~~ -~1~h~~~ !~~~Oa~eo~:n:i:ar'!J?~-~~h ine language - fast and powerful! Multi-key multi-variable §
~ and multi-key character string . Zero and move arrays. Mod II includes USA PEEKS and POKES. lncluch!S S<1mple programs. ~ 
~ DSM (Mod I Min 32K 2-drive system. Mod II 64K 1-drive. Mod Ill Min 32K 1-drive) Mod I $75.00; filod II $150.00; Mod Ill $90.00 -g 
a: Disk Sort/Merge for RANDOM files. All machine language stand-alone package for sorting speed. Establish sort specification in simple BASIC command File. ~ 
~ Execute from DOS. Only operator action to sort is to change diskettes when requested! Handles mult iple diskette filesi Super fast sort times - improved disk 1/ 0 ~ 
3 times make this the fastest Disk Sort/Merge available on the TRS. > 
c. UTILITY PACKAGE (Mod II 64K) $150.00 ~ 
~ Important enhancements to the Mod 11. The file recovery capabilities alone will pay for the package in even oneapplication 1Fully documented in 124 page manual! ;;: 
tu XHIT, XGAT . XCOPY and SUPERZAP are used to reconstruct or recover data from bad diskettes! XCOPY provides multi-file copies. 'wild-card ' mask select , ~ 
o 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 al 
Ci 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 1 
1 ID with OISKID. XCREATE preallocates fi les and sets 'LOF' to end to speed disk accesses. DEBUGll adds single step, trace, subroutine calling, program looping, :n 
~ dynamic disassembly and more!! ~ 
;:: BASIC CROSS REFERENCE UTILITY (Mod II 64K) $50.00 ~ 
;; SEEK and FIND functions for Variables. Line Numbers . Strings, Keywords. 'All ' options available for line numbers and variables. Load from BASIC - Call with ~ 
~ ' CTRL' R. Output to screen or printer! S 
l'.! DEVELOPMENT PACKAGE (Mod II 64K) $125.00 ;;; 
Ci Includes RACET machine language SUPERZAP. Apparat Disassembler . and Model II interface to the Microsoft 'Editor Assembler Plus· software package including "' 

uploading services and patches for Disk I / O. Purchase price includes complete copy.of Editor Assembler + and documentation for Mod I. Assemble directly ~ 1 
~ into memory, MACRO facility, save all or portions of source to disk, dynamic debug facility (ZBUG), extended editor commands. 	 ~ 

~ CIRCLE REAOER REQUEST FOR FREE 24-PAGE CATALOG CHEC~ . VISA M/ C. c0 D .. PURCHASE ORDER ~ RACET COMPUTES 1 ......, i 
l'.! "TRS·SO IS A TRADEMARKOF TANDY CORPORTION TELEPHONE ORDERS ACCEPTED (71• ) 637-5016 1330 N. GLASSEL. SUITE ' M', ORANGE, CA UiM } 

~ RAC ET SORTS - RACET UTILITIES - RACET computes - RACET SORTS - RACET UTILITIES - RACET computes - RACET SORTS RACET SORTS - RACET UTILITIES - I 
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tlons can take several seconds 
to be processed. These difficul 
t ies could be minimized were 
the program written in machine 
code. However, I' ll leave th is for 
another time. I have included a 
list of the variables used for 
those who would like to experl· 

ment or try to make the code 
more compact. If an 8080-only 
version of the program Is all that 
Is necessary It can be made con
siderably shorter. The program 
presented here will generate 
mnemonics for 697 instruc
t ions.• 

10 CLS : C=0:INPUT "ENTER ST/\RT ADDRESS(DEC) ";A 
20 I NPUT" ENTER END ADDRESS(DEC) " ;B 
30 CLS 
40 Z=PEEK (A) 
41 IF Z< 32 GOT050 
42 IF Z>9 4 GOT05 0 
43 PRINTA, CHRS(Z) 
44 GOT070 
50 A=A+l:IF A>= B GOT0100 
55 GOT0 40 
60 PRINTA , CHR S(Z) 
70 I F A>=B G01'0100 
80 A=A+l: C=C+l:IF C=l 5 GOT0120 
90 GOT040 
100 PRINT" RUN ENDED .. .. . • 
11 0 END

CAPABILITIES NEVER BEFORE POSSIBLE 120 I NPUT"PAGE FULL•• . HIT ANY KEY TO CONT INUE";SS
13 0 C=0 : GOT040F.OR MODELS I & Ill TRS-801 

E'xpert programmers with a Fortune 500 company have Program Listing 2. ASCII Display Program 
revolutionized what you can do with your TRS-80 Since 
we're already well-paid by our employer. we can offer you 
our unexcelled quality software at exceptionally low prices 
Check our features and order today. You won 't be 
disappointed! 

SOrt/CMD .. .all this and more for just $19.95. 
• 	 1ptegrates easily into any Basic program or any other 

machine language program 
• 	 designed for disk and non-disk operations 
• 	 sorts up to 14 fields deep and can carry along up to 14 

additional fields 

• 	 sorts any combination of any va riable type ($ I % I ! I #) 

• 	 sorts 35K of information in under 5 seconds 
Price includes program and documentation. If you prefer, 
order the dumps and documentation only for $12.00. 

MOdlflcatlons $4.95 each 
to allow use of Sort/CMD in existing Radio Shack · programs. 
• 	 General Ledger I • Accounts Payable • Payroll 
• 	 Business Mailing List • and many others 

Patches for Model Ill 
• 	 LMOFFSET/CM D & SUPERZAP/CMD• • Both for $5.95 
• 	 RSM 2DICMD• • • FOR 16K. 32K, and 48K All 3 for $5.95 

Helpful, interesting Books s19.95 ••ch 
Hundreds of pages filled with specifications, routines. 
tables, entry addresses. explanations. and much more to 
help you enjoy your Model Il l. 

• 	 Mystery of the ROM • Mystery of the Diskette 
• Mystery of the DOS 


SPECIAL! All three for $49.95. 


Send certified check or money order (Kansas residents 
add 3% sales tax) to: Twenty·Flrst Century Software 
1807 North Cochran Hutchinson, Kansas 87501 
Call 316 663-1041 for additional information. .... 1s 

0 0000 
1 0001 
2 0002 
s 000 S 
8 000 8 
11 000B 
12 000C 
13 0000 
16 0010 
1 9 00 13 
20 0014 
22 00 16 
24 00 1 8 
27 001B 
28 001C 
30 001E 
32 0020 
3S 00 23 
36 0024 
38 0826 
48 0028 
43 082B 
46 082E 
48 0038 
Sl 0833 
54 0836 
S6 0038 
S9 003B 
62 003E 
64 0048 
67 804 3 
68 0044 
69 004 S 
70 0 04 6 
73 004 9 
76 004C 
77 0040 
78 00 4 E 
80 80S0 
8 1 00Sl 
82 08 S2 
83 0053 
84 80 S4 
87 00S7 
88 08S8 
89 00S9 
98 00SA 
91 00SB 
93 00SD 
94 00SE 

F3 DI 
AF XOR A 
C37 406 JP 0674 
C3 0040 JP 4000 
C3 0040 JP 4000 
El POP HL 
E9 JP (HL) 
C39F06 JP 069F 
C3 03 40 JP 4003 
cs PUSH BC 
0601 LO B,01 
182E JR 2E 
C306 40 J P 4006 
cs PUSH BC 
06 02 LO B,02 
1826 JR 26 
C309 40 JP 400 9 
cs PUSH BC 
0604 LO B,84 
181E J R lE 
C3 0C40 JP 400C 
111S40 LO DE, 401S 
18E3 JR E3 
C38F 40 JP 400 F 
111040 LO DE, 4010 
18E3 JR E3 
C31240 JP 401 2 
11 2S40 LO DE,402 S 
18DB JR DB 
C3D90S JP 0SD9 
C9 RET 
00 NOP 
80 NOP 
C3C203 JP 03C2 
CD2B00 CALL 082B 
B7 OR A 
C0 RET NZ 
18F9 JR F9 
00 DEC c 
00 DEC c 
l F RRA 
lF RRA 
0181SB LO BC,5B81 
lB DEC DE 
0A 
lA 

LO 
LO 

A, (BC) 
A, (DE) 

08 EX AF , AF ' 
1809 JR 09 
19 ADD HL,DE 
2 020 JR NZ,28 

Program Listing 3. Sample Disassembly List ing 
0 

Reg1s:ered 1radomark of Tandy Corp • ' Aegis1ered 1radomark of Appara1. 
Inc • • 0 Regls1ered 1rademark ot Small Sys1ems Sof1ware 
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UTILITY 


Get Level I 

printouts from Level II. 


LList 
For Level I 
Everett Ogden 
16 Herber Ave. 
Delmar, NY 12054 

0 ne of the many shortcom
ings of Level I is the diffi 

culty of obtaining a printout of a 
program. Radio Shack has a 
screen printer, but the image 
leaves a lot to be desired. The 
method described here requires 
you have access to a Leve l II 
with a printer. That may not be 
an insurmountable obstacle. 

If you belong to a computer 
club you probably know some
one w i th t hat equipment . 
Schools that use the TRS-80 for 
tra ining are likely to have both 
systems and, if you can't f ind a 
Level II and printer any other 
way, you may be able to talk 
your local Radio Shack store in
to letting you use theirs. 

Using Level ll's CONV, you 
can convert Level I programs to 
Level II, but that will expand ab
b rev ia t ed statements and 
change PRI NT AT to PRINT @. 

It's easy, however, to get a true 
listing of the Level I version. 

CONV checks a list of Level I 
statements to see which of 
them are used In the program. If 
the part of the program it is 
working on Is not on the list, it 
leaves It Intact and goes on. At 
the end of the li st Is a jump ad
dress If no match is found. If this 

address Is moved to the head of 
the list , no match wil l ever be 
found and no conversions per 
formed. 

When you have found your 
Level II do the following: 

•Load the Level I/Level II con
version program, but do not 
jump to It. Return to the BA
SIC monitor. 
•Enter the following instruc
tions: 

POKE 32468. 251 

POKE 32469. 222 

This puts the "no match" ad
dress at the head of the l ist. 
•Now jump into CONV and 
fo llow the normal conversion 
procedure. The entry address 
is 31478. 
When you l ist the program 

you will f ind that It is st ill in Lev
el I format. You can now LLIST 
it . Don't try to run it, t hough, be
cause Level II wi ll hang up on 
t he abbreviat ions and PRINT AT 
statements. Statements that 
were wr itten out in full wil l have 
been proper ly converted to Level 
II tokens because t hat is done in 
another part of the program. 

I discovered this idea while 
converting a program that used 
the abbreviation M. (MEM). It 
hung up on that line, and when I 
listed it I saw M. had not been 
converted. When I disassem
bled CONV, I found out why: Ra
dio Shack left that word out!• 

TIME ••• 

METHUSELAH '" has time for you 

and your TRS ·BO' 

The l\8 tnt' MelhU15t>lah hat1 always been UfldOCltt~ with lun.c lifr The MethUMlah 
compu\.er clock board with 1l8 24 hour rlock find iu perpetual cal('ndar is indeed worthy 
ofth e ti tle . Methu.l!telah puts 8\.ftt.eof the art ttthnology mto actaon with the-on board four 
year li lhiurn battery back·up to keep it r unn1111e even when your com puter ia of(. Th3l 
means no more fooling around with the suftwarp or hardwa re "clocks" Lhat lwcome Rip 
Vttn Winkle~ whPn the computer i8 reset or tumed off ' 

Methuselah hH'4 mon y other timely featu ree. Soft.w8rt! 1mtchf:fl kLot:p the DOS Knd BA.SIC 
ume and clock commands ticking. Only two screws mount ~t'lhuNlah in1Jide the expan
sion rnterface without solderin•. clipping, cutting. o r JUmJ)4'nnK There ill even a apare 
110 port and four different inl.f'rrupte availahle for peoplP who love LO tinker . 

SPECS: MM/ DOI YY, HH.MM SS and da y of Llie week. Four yenr hth1um boiler)' 
bark-up. Cryetal controll(.'ti t1ming (sdjuMta ble 32. 768 otfcillator). Twe>n'y (our 
hour dock and perpetual ca lendur. 

Send chock ur money order to. M .SI . ... ~$97 00 
luJd $4.50 P a nd H) 

s.,; 1 ... Sl 7.50 
(add SV>O P and H) 
(If you wiNh t o use Methuee.lph 
and the t<S 2.1i hoard (~1145) 
together, ordt'r th is option "'hich 
include& a new ('over fi nd con rnillITIJ nw-tor.)

NDM DESIGNS ,.,, 135 \\ 1 r .. PC 1dr-n~ add 4'11f ffn l • tax. 

6330 W. Hortn Ava. 

Wa u• ato u WI 5 3213 
M ETMUS£L A.H ti a 

14 14 ) 2 5 9 0 120 

.ZIP UP YOUR 
'........ 
 MODEL I

\.. 
"'='

SPEED-UP UNIT · 1n any to install electronic device that enables programs 
to run 2 to 3 times faster. It's the fastest and finest quality speed·•P unit 
on the market. 

• 	gu1r1nteed to double processing speed - no additional 

purchases required . 


• 	 programs will run up to 3 times laster (5.3 mhz) by adding 
a Z80B microprocessor and delay line • not supplied. 

• 	 returns 1utom1tlcally to normal speed during disk and 

cassette operation • no soltware patches required . 


• 	keyboard power-on light changes color to Indicate operating 
speed. 

$45.00 

VIDEO I. Reverses the video display to provide bl1ck characters and 
gr1phlcs on 1n all white screen for a much easier to read presentltlon. 
Software controlled. Cures pulllng and 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 & handMng - California residents add 6% utes tH 
-Fnlgn orders add 15%. 

ARCHBOLD ELECTRONICS 

10708 Segovia Way · Rancho Cordova, CA 95670 

(916) 635-5408 11191! 
Dealer inquiries Invited ....,• 
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SAVE 

100/o OFF 


Any Software Purchase 

IUSINUI IOflWAlll .... 
"'~ 
.01v ~ter 
.azv ter 
=>ostmon Data Ha ndler 
(;rooh111. 
:ptparn 
: r ·ootn 
:ornoleOI IC O ' S 8oo• 

Media 
_ 

Price 
D Moo t S12500 
D Mod tll S175 00 
D Mod • S12500 
D Moo t or Ill S49 95 
D Moo t S600 00 
D Moo llt S75000 

00< D Moo or IH S4905 

UTILITY SOF1WAI 
Suoer U• 1 h~ D Moo S4995 
Suoer Ut11 ,.~ D MOO • Coll 
~1Ck~ A D Moo • $3405 
C tlO n Mo<er lo•'-- S< ,)""\ v D w.xi 51495 
·aoe C o o , · D P".K'" 1v1CXl , 14 05 
:a~Cjo11 . D · ~\> J or-a $ 14 95 
.....yres D 1' ,'100 :;o Q!> 

9ug + D rvloc 1 o na ui $M95 
·: a ...e 9': D Moo , ·4 95 
.ovo ie loo ·1u ..: D Moo ~4995 

. ouoie Zoo ~:X..J D ·.11oc 5J9 9t. 
=:0 5,, ~EHm D Moo (Jf'I' 55995 

GAME 
Space Colony c Modi $1 4.95 
TRS Super Invaders c Modi $19.95 
Super Vaders C/O Modlll $19.95 
Attack Force c Mod i or Ill $15.95 
Galaxy Invasion c Modi or Ill $15.95 
Super Nova c Modi or Ill $15.95 
Meteor Mission II c Mod I or lll $15.95 
Cosmic Fighter c Mod i or Ill $15.95 
Symon Capture c Mod i or Ill $12.95 
Flippy 1.3 c Modi or Ill $14.95 

_...,,..,,..,.,,.,.------°".."NG SYSTIMS.__________ 
'lfl/DOS '80 D MOO 1 3149 95 
..DOS D Moo 1 S1J0 05 

--...,,.-...,,..------...,..-IOOIC...____________~ 
l\\oj 111r.om C o-nmented SoOI< Moo Ill 522 50 

+ 2 50 Sh•pp1ng 

~----------~IPIC·""l.....---------- nvcu pu1ch0se NEWDOS/60 •ece<V9 C HAIN MAKER 01 now extra c hO<ge' 

Only $149.00 


p0,,s s2.so Sh1ppong and hOndllf'O 


Pu<chose LAZY WRITER & POSTMAN DATA HANDLER (Mod I vers;on ontv)'°' $260.00 
REC EIVE POSTWllTER AT NO EXffiA C HARCE 


This month only 


________IUHt Sl'ICW. Of TMI MONTH,.________ 

Purchase a ny busine5$ podcoge ~om Soll Sector Morlcet1ng. Inc this month 

and l9Ce<ve QUICK FIX tor on1y tn.oo 


lhis Is a S34 05 value 


....D fOll OUlt NIW PMI CATMOGI 
Or catalog JS inciuded with o n oroe<s 

...IOltmonlh'•IO._fot_detallton-toflware•Mndfot_......._ 

From This Ad. 


- This Month Only 

&f Steve Sklndell• 1981 . This Is a program Iha! ls tor the person who does reports or 
requires some sort ot plolled output to show gains or losses, or any type of output 
that needs graphs. This program puts to the screenor loa printer !heplotted points In 
bar graph format and p lots the mean. and the averages of input. This Is a very Impor
tant program for accountants, CPAs and the average businessman to evaluate, at a 
moment's glance where he is, was, or where he Is going. Fi les saved lo disk can be 
recalled at any time lo be reexamined, modified. or Just reprinted. An extra feature: It 
)Ou have the M lcroline 80 printer, by Okldata or Epson MX.a<l, your output is in true 
graphics. Information is supplied tor lhe user so he can modify th is program tor other 
printers. Comes complete and ready to run. Requires MOD I or MOD Ill. 48K d isk. 
Printer opt ional (132 col.) Only 148.95 

_________MX-IO 'ACUGI IPICtMJ.____ _____ 


MX-80* - New 
You Pay Only $599.00 

Save Up lo $162.'5' 
Hurry - Supply L1m1rea1 

And At Ho lxtra Cost To Yov 
1 Box ol Poper (2700 sheets 2()# white) - 2 Ext<o l?tbbons. 1 E)(l<O Pont Head 

and Shopping Included tor a ll I.PS 1n u S 
' Compared to oll hfne at .... potcel 

't0< MX-80 I/ I odct $15000 
Sorry. no C 0 0 on tri" speclOI To receive thtS d iscount vcu must prepay 

" vcu don't reQUtte o il these ext10 item~ coll tor price 
________HOW TO ORDER..___,,______ -mSOFT SECTOR MARKETINCI, 
-- I N C ORPOR A TED 
6250 Middlebelt • Garden City, Ml 48135 • 1 (313)425-4020 

Deal.. lnq'*IH Invited. ...515 
C OD . c ertified cheek. MO °'cash only Soov. no C OD """'St 50 001Most°'°""ShC>Ped 
nexr oov AH0toenmus1 ha'-"'Sh1ppong ncludell Pleose00d2' 0<S2 50 wh1cheW< ,.n.ghe< 
lor shippng (un1e.. ot.......,,se stored) Out-ol-count<v Olden. pleose OOd StO00 odd•ttOnOI 
sh•pping ond handling t>otonce <el\Jrned upon Shipment 

"TRS.80 •S 0 produet ot Rad io Shock. dt>Asion ol lhe lor'ody CO<PO<otlOrt 
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More Outstanding Products from ... 

SOFT SECTOR MARKETING, .INC. ~434 


• Victor Andrews 


The 
BASICBOSS Ill OPERATED 

®1981 Soft Sector Marketing, Inc. SINGLE 
STEPPERfor Mod Ill 

This Machine Language utility is designed to 
aid you in creating and debugging programs 
written in BASIC. The utility allows you to trace 
the program flow. to single step the BASIC 
program, to observe the conditions of varia
bles during program execution. and to push 
your BASIC program on the stack during 
program development. The utility is known to 
operate with Mod Ill, TRS-DOS or Mod Ill Rom 
BASIC.Onoinol conceot by VB. Haste<. 

Cassette (goes to disk) . ... .. ..... . $18.95 

- New Lower Price 
Also Boss 2.1version2.2.©1980 V.B Hester for 
Mod I Cassette (goes to disk) . . . . . . $18.95 

TAPE COPY 2 

©1981 Soft Sector Marketing. Inc. 

This program will load most any TRS-80 
500 Baud system tape (standard) Mod I 
speed) and load it into memoryand save 
it at either 500or1500 Baud on the Mod Ill. 
NO KNOWLEDGE OF MACHINE LANGUAGE 
NEEDED. Now it gives you a way to back 
up a machine language program that 
loads at the lower speed and makes 
cassette loading into your new Mod Ill a 
much faster and more reliable process. 
Works with Mod I" & Mod Ill. 

Only . . ... .. . . .. . . ... . .. .. .. . . $14.95 

' MoO 1 locos ord sovas ot 500 Boua Ol'lly 

Larry Ashmun Is Back ... 
and Brings You ... 

SUPER VADERS 

With Sound - Mod I & Mod Ill 

©1981 Soft Sector Marketing, Inc. 

The third in the evolution of the 
most popular space invaders games 
for Tandy machines. Now for 1 or 2 
players, 10 levels of play. 

Cassette or Disk . . . . . . . . . $19.95 

Ask for upgrade information for TRS-Super 
Invaders or lnvaderS:-Plus. 

MOD Ill ROM 

COMMENTED 

©1981 Soft Sector Marketing, Inc. 

Only $22.50 

+$2.50 Shipping & Handling 


Not just a rehash of old information, 
but detailed comments on the ROMS 
in the latest machine from Tandy. 

Now in its 3rd printing! 

Over 150 Pages! 


See previous page for ordering info. -. 




JJATA MANAGEMENT 

If the curve fits, snare it! 

Regression And Correlation 

~ 

C. BriBtf Honess group of people to determine We don't need to plot a scat· The method we'll use to find 
22 Shaftesbury Lane what the relation of height to ter diagram to find the best fit. the best fitting line is called the 
Columbia, SC 29209 

T

weight is, and use the results to ting straight line through the method of least squares. We' ll 
predict the weight of someone data points. The scatter dia take the sum of the distances 
with a known height. Collecting gram will be useful when deter between each point and the line, 
data from ten people, we pro mining if a straight line is the squared, move the line around 
duce Table 1. best curve to fit. until the sum is minimized, and 

Use the variable X for the A straight line appears to fit call th is the best fitting line. The 
he techniques of regression height, and the variable Y for the the scatter diagram in Fig. 1 resulting line is also called a 
and correlation are used for weight. Also, attach a subscript about as well as any other curve. regression curve of Yon X, since 

forecasting, predicting, deter· to each data value or pair of val I've drawn one in, guessing at Y is the dependent variable In 
mining the degree of relation be ues, so that X. wlil correspond to where it would be. This free this example. 
tween variables and how well the height of the fifth person, hand method won't be good Now code a BASIC program 
some equation describes that and the height and weight of the enough for all applications, and to calculate a and b. First deter
relationship, etc. We'll develop a third person can be represented we'll want to code a program to mine the maximum number of 
program to find the best fitting as X.,Y •. find the best fitting line. data values so we can code the 
straight line in a set of plotted The next step is to plot each The equation for a straight DIMenslon statement. We'll use 
data values, the degree of corre pair of points. Since we want to line is Y =a + bX, where a Is the 100 valid data points; if you have 
lation between the variables, determine a person's weight, Y Intercept (the place where the more, raise the vector sizes In 
and look at the problem of fitting given his or her height, we'll call line crosses the Y axis), and b is the DIM statement. We'll use the 
a parabolic curve to the data. Y the dependent variable, and ·the slope (the angle the line trailer principle, so we'll have to 

I'll use two variables, consid plot it on the Y axis. The set of makes with the X axis). DIMension an additional stor· 
ering tt)e traditional problem of plotted points forms a scatter The Y intercept is difficult to age location to hold the trailer 
height and weight. We'll test a diagram. guess at, since our scatter dia value. 

Subject No. Helght(lnl Weight Oba) 

1 5" 100 
2 72 160 
3 60 150 
4 74 195 
5 82 110 
6 75 180 
7 66 135 
8 57 135 
9 66 150 

10 60 120 

Table 1. Height-weight Chart 

gram is not drawn so the origin 
10 DIM X(101), Y(101)is in correct perspective. 

We'll guess that the Y Inter
cept is about - 90. The slope Key the data pairs into a pro
will be easier to estimate, since gram statement, and get into a 
our "guess line" goes through loop to read the values. You may 
two data points in the scatter alter the program so that you 
diagram. One point has an X val can enter the X values all at 
ue of 54 and a Y value of 100, the once, then enter the Y values. 
other point has an X value of 66 I'm going to enter the data val
and a Y value of 150. Therefo~e: ues as pairs (X,, Y,; X., Y,; X,, 

. .. , Ynl· 
Inside the loop we'll deterslope= rise= Y, - Y, c 150 - 100 = 4.18667 

run X. - X, 66 - 5" mine whether the first number in 
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Fig. 1. Plot Diagram 

a pair is negative. If it is, we've where in the program, but there 
found the trailer, and can exit is one trick. You'll notice that 
the loop. Subtract one from the I've used two trailer values; the 
loop index after exit . The result READ statement in line 30 ex
will be stored in variable N, and pects to read two values-if It 
tells us how many pairs of data doesn't , it won't go to line 40 to 
values we have. check for the trailer. The second 

Let's assume our data is al trailer value could be any num
ways positive. If your data ber. 
doesn' t fit this assumption, The program, thus far, will 
change the value of the trailer so have loaded the first 11 loca
that it Is " more negative" than tions of the X and Y vectors with 
your smallest data value. You their data values, and returned a 
may want to set up a permanent value of 10 for N. (The eleventh 
trailer value of some very large value in each of the two vectors 
negative number. will be the trailer value, a - 1.) 

Next Step 
20 FOR I = 1 TO 101 
30 READ X(I), Y(I) The next step is to calculate 
40 IF X(l)<O THEN 60 the values of a and bin the equa
50 NEXT I 
60 N = l-1 tions given earlier. 
70 DATA 54,100,72,160,60,150,74,195 
71 DATA 62,110,75,180,66,135,57,135 
72 DATA66,150,60,1 20, - 1,- 1 a - (IY)(D('} - (IX)(DCY) 

NDC' - (IX)' 

b = NDCY - (IX)(IY) 

Data statements can go any- NDC' - (IX)' 

y'( 

• 
•

• 
• 


• 


Note: I've used some shortcut calculate a and b. 

notation: Every time you see the 

! symbol, it means to sum all 160 D=N• X2-SX•SX 


values of the corresponding var 170 A= (SY• X2-SX•XY)/D 

180 B =(N•XY-SX•SY)/D 


iable. In other words: 190 PRINT " Y·INTERCEPT = "; A 
200 PAINT ··SLOPE = ''; B 
210 PRINT 

220 PAINT " EQUATION OF 
BEST FITIING LINE:" 

230 PAINT 
240 PAINT .. y E "; A; .. + "; B; .. . X" 
250 PAINT 

!XY means: 

The formu lae indicate that we 
need to find four sums: the Y val If you key in the program with 
ues, the X values, the XV values, the test data, you should get a Y 
and the X2 values. The formulae intercept of - 84.4519 and a 
don't show the sum of the Y2 val slope of 3.52867. The ltquatlon 
ues, but we're going to find it is: Y = - 84.4519 + 3.52867 x. 
anyway, to use later. We weren' t too far off with 

Name the variables and then guesses of -90 and 4.16. The 
code the summation process: best fitting line is one that is ro

t ated slightly clockwise from 
Sum of Xvalues sx the guess line we drew. • 

Sum of Y values SY 
 Now that we know the equa
Sum of X' values X2 
Sum of Y' values Y2 tion of the best fitting line, we 
Sum of XY values XY 	 can use It to predict values of Y 

(weight) when given values of X 
BASIC automatically puts a (height). For example, assume 

value of zero into each variable, someone is 5'10" tall. This is 70 
so you can skip lines 80 through Inches: we'd enter the equation 
84 If you wish. with an X value of 70. 

Y = - 84.4519+(3.52867•70)80 SX =0 
= - 84.4519 + 247.007 

82 X2=0 
8 1 SY=O 

= 162.555 lbs. 

83 Y2 =0 
84 xv = 0 

We can get the computer to 
90 FOR I = 1 TO N do this for us with a little more 

100 SX= SX+X(I) 
coding: 110 SY= SY+ Y(I) 


120 X2 = X2 + X(l) • X(I) 

130 Y2 = Y2 + Y(l) • Y(I) 


260 INPUT " WANTTO PREDICTY VALUES140 XY = XV+ X( l)• Y(I) 
? (1 =YES, 0= NO)" ; K 

150 NEXT I 
270 IF K = 0 THEN 320 
280 INPUT ··ENTER AN X VALUE " ; XX 
290 YY = A+B•XXThe denominators are the 
300 PAINT " PREDICTED Y IS: "; YY 

same in the equations for calcu 310 GO TO 260 

lating a and b. We have to calcu 320 

late this only once, and call the 
results D. We then continue to Note: I used XX and VY In this 

y 

• 
• 

•• 
• •• 

• 
 • •• •• • 

x 	 x 
Fig. 2. Positive, Nega tive and Uncorrelated Variable Diagrams 
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segment, since X and Y have 
been used for other purposes In 
the program. In fact, they are 
each dimensioned variables, 
and have 101 locations each. 

Correlation 

In our example, the value of Y 
increased as the value of X in
creased. This is a positive, or di
rect , correlation. If the value of Y 
decreased as the value of X In
creased, It would be a negative, 
or Inverse, correlation. If there 
didn't seem to be any relation 
between the two variables, this 
would suggest no correlation 
(uncorrelated). These cases are 
Illustrated In Fig. 2. 

We can go one step farther, 
and say that each of the first two 
examples has a linear correla
tion- there is a linear relat ion
ship between the variables, and 
a straight line would be the best 
choice for a regression equa
tion. 

A popular way to measure the 
degree of correlation Is by calcu
lating the coefficient of correla
tion r which can assume any val
ue between - 1 and + 1. A value 
of - 1 Indicates a negative cor
relation In which all data values 
lie on the regression line. A val 
ue of + 1 Indicates a positive 
correlation In which all data val 
ues lie on the regression line. An 
r value of zero Indicates an un
correlated relationsh ip. In our 
example we'd expect an r value 
somewh8f'e between zero and 
+ 1, since there Is a positive cor
re lation between height and 
weight, but all values do not lie 
on the regression line. 

2 4 6 8 10 12 x 
Fig. 3. Scatter Diagram of Quadratic CuNe 

r = NDCY -(IX)(n) 
V(NDC' - (IX)')• (NIY' - (IY)') 

This won 't be nearly as bad as 
It seems, because we've already 
found all the sums we need to 
substitute Into the equation. 

The thought of keying that 
equation into one line scares 
me; let's do it In pieces. Do the 
numerator first, call It NU; then 
do the two major terms In the de
nominator, calling them T1 and 
T2. Finally, we'll put It all to
gether and find r. 

320 NU : N•XY-SX•SY 
330 T1 = N•X2-SX•SX 
340 T2 : N•Y2 -SY·SY 
350 R : NUISQfl(Tl • T2) 

360 PRINT " CORRELATION COEFFICENT 
(R) ="; R 

When you run this with the ex
ampie data, you'll f i nd r = 
.856481 , Indicating a strong pos
itive correlation. 

The next program will do non
11 near regression . In other 
words, we' ll be fitt ing curved 
lines to a set of data points. 

Consider the following set of 
values: 

x y 
3 2 
5 3 
6 • 
8 6 
9 5 

11 8 

Once again, Y Is the dependent 
variable. We'll again plot a scat 
ter diagram, Fig. 3, to aid our vis
ualization of the relation be

tween X and Y. This time It Isn't a 
straight llne, but a parabola, or 
quadratic curve. The general 

equation for a parabola Is: Y = a 
+ bX +ex•. We'll calculate the 
values of the coefficients a, b, 
and c. 

The coefficients a, b, and c 
can be found by solving the fol
lowlng set o f simultaneous 
equat ions: 

IXzaN + bIX +cIX' 
IXY • aD< + bIX' + cIX' 
IX'Y = aIX' + bIX' + cIX' 

This time we need seven sums; 
name them and start coding the 
program. DIMenslon the X and Y 
vectors as we did before, use the 
trailer principle to read In the 
values, and Initialize each of the 
sums to zero, If you like. 

Sum In lonnulM BASIC VeMble Name 
IX SX 
IX' X2 
IX' X3 
IX' X4 
I · 
XY XY 
IV SY 
I · 
x. 
'Y YX 

10 DIM X(101), Y(10 1) 


20 FOR I = 1 TO 101 

30 READ X(I), Y(I) 

.0 DATA 3,2,5,3,M ,8,8,9,5,11 ,8, -1, -1 

50 IF X(l)<O THEN 70 

80 NEXT I 

70 N • l - 1 

80 SX c O 
90 X2 = 0 

100 X3·0 
110 X4 • O 
120 XY = O 

130 sv -o 
1.0 YX :O 
150 FORl • lTON 

180 SX = SX + X(I) 

170 X2 = X2 +X(O•X(I) 

180 X3 mX3 +X(l)•X(l)•X(I) 

190 Xh X• + X(I)• X(I)• X(O• X(I) 

200 XY " XV+ X(O• Y(Q 

210 SY : SY+ Y(I) 

220 YX • YX + X(O•X(O•Y(I) 

230 NEXT I 


I added a temporary PRINT 
statement to the program, 235 
PRINT SX;X2;X3;X4;XY;SY;YX, 
and got the following values: 

You can check your keying to 
th is point. 

If we substitute these values 

Into the three simultaneous 
equations, we have: 

28= a6 + b42 + c338 

226 = M 2 + b336 + c21MO 
191M = a336 + b2IMO + c27300 

Written In a more conventional 
form: 

8a +•2b +338c • 28 
•2a +33&b +2IMOc • 226 

336a +2940b +27300c = 1994 

We'll now have to solve three 
simultaneous equat ions with 
three unknowns (a, b, c) using 
determinants. Determinants will 
seem complex at first, but the 
method will be easy to code, and 
will automatically produce an
swers. 

Determinant• 

The determinant of a square 
matrix of order two is defined In 
Fig. 4. Find the product of the 
two numbers on the diagonal 
sloping down to the right, and 
then subtract the product of the 
two numbers on t he other diago
nal (Fig. 5). Try finding the solu
tion to a determinant with some 
numerical values, as In Fig. 6. 
We have to solve determinants 
of order three, however, which Is 
a matter of solving three deter
minants of order two, and multi
plying (Fig. 7). 

If we write down the coeffl-

Fig. 4. 

Fig. 5. 
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FOR TRS ..80* 
[Reprint of June 1980 Review. 80 M 1crocomputing) 

HIGH SPEED CASSETIE SYSTEM 

JPC p.oclucllPoor [ ..... ···•··
Man's 

Floppy 


Now th11 w/d11/y acclalm11d 
JPC CasS11tt11 Sys t11m Is arallab/11 
for your TRS-so· comput11r. 
The price is only $90.00 

T C-8 Cassette System ambiguities. Important parts placement s are LOADN and LOADN"filename" . except it is 

JPC Products stressed (polarity markings on electrolyt ics, for use with system tape'. 

Albuquerque, M band s on diodes, etc.). OPEN: Required before ca~sette input or out 

Kil : $90 JPC was right! With these instructions , you put of a data file can be attempted . 

Assembled : $120 couldn't go wrong . The board quality is excel C LOSE: Required to end a ca><ette data fi le. 


lent. It is double-sided and parts locations are PRINT#: A llow< numerical or string data to be 
by Carl A. Kollar clearly marked o n the component side of the o utput lo a cassette file . 

board. There are no jumper wires to imtall. INPUT#: AJlows numerical or <t ring data to be 

I guess I don't have to tell any TRS-80 owners JPC utilizes PC traces a nd plated-through input from a cassette file . 
how frustrating the cassette system that holes for connections to traces o n the other side I ha, en't counted them , so I don't know 

comes with the computer can be . Even with the o f the board. about the "one load in a million byte~" claim , 
factory mod that's available, the annoyance of Also, there are absolutely no adjustments or but my son, Anthony (age I I), loaded about 30 
loading and checking programs becomes just settings to bother with . of his programs from hi '> Radio Shack format 
barely tolerable. The documentation is a sheaf of 8 Vz x 11 pa tape to a new TC-8 format tape. He's run them 

If you're like me, after you've just plunked pers stapled together. It is written in the nicest a ll and found no bad loads. 
down a chunk of money for a Level II 16K ma· format I've seen in a while . Each command Unlike the standa rd tape system , you can po
chine, "you ain't got nuttin left" for even one and/ or subjects is covered on its own sheet in sition your tape anywhere before the program 
disk drive at 500 bucks apiece. So you suffer. large type. All explanations are in easy to read you want and not have to look for a blank spot 

A reasonable alternative is the Exatron English- not computerese. between program<. The TC-8 patiently waits 
Stringy Floppy (ESF). This will cost you about for the program you want and then starts load
250 bucks and totally eliminates your loading ing w11hout getting confused by the portion ol 

Commands 11nd Featuresand saving problems, automatically and fast. the previous program you just fed it. 

1've had one of these for about six months and SAVE" filename": Saves your BASIC pro  Try that on your regular cassette system; 

love it! gram on cassette . you'll wear out the rc<et button . • 


But, if the price is still too sleep, have I got a LOAD: Reads the next BASIC program from 

device for you! 	 the cassette. ORDER NOW 
LOAD" filename": Searches for and loads the 

To order your TC-8 kit , send your check or
The Device 	 specified file from cassette. money o rder for $90 00 plu~ $3 .50 po>tage 


The February 1980 issue of Microcompuring LOAD? and LOAD?"fllename": Reads file 
 and handling to J PC PRODlJC I S CO ., 12021 
had an ad that intrigued the hell out of me. It from cassette, and compares contents to mem· Paisa no Ct. , Albuquerque, NM 87112 (New 
was a high-speed cassette system by J P C Prod ory . Mexico residents add 4 % sales tax). Credit card 
ucts acclaimed as a "poor man's floppy." It LOADN: P rints a list of all the programs on a orders accepted by phone or mail. P ersonal 
made all sorts of seemingly ridiculous claims cassette, until interrupted by the "break" key. checks will delay shipment. We will otherwise 
such as "loads five times faster," " stores 50,000 LOADN" fi.lename": Same as above except the immediately ship you the TC-8 kit , the cabinet , 
bytes on a JO-minute cassette," " less than one tape will stop ar the end of the program named . the ribbon cable , the power adapter, an instruc· 
bad load in a million bytes with the volume con KILL; Removes the file manager program tion manual, and a cassette containing fhe 
trol anywhere between one and ei11ht." from memory so that the extra memory can be software. 

All this for a measly (90) bucks? How could used by large programs. 
this be? A call to Albuquerque answered a few RSET: Allows the operator to rewind and posi
questions: Yes. it had its own power supply, tion the tape on tape recorders that have these 
and, it stored programs five times faster be functions t ied to the motor control jack . 
cause it utilized higher density s!ata . The com RUN"fllename": T C-8 searches for a specified 
puter outputs the information at a higher rate program and runs it immediately. 
out of the rear keyboard connector. P UT " fi.len11me": Same as SAVE "filename", 

The ad had even claimed anyone could build except it is for use with system tapes. 
it even if you have never soldered before. JPC GET: Same as LOAD, except it is for use with 
would make it work, if you couldn ' t-for free. system tapes. Phone (505) 294-4623 
I was sold. I placed my order, and it arrived 	 GET"filename"; Same as LOAD "filename", 

12021 Paisano Ct.about two months later (parts shortage). 	 except it is for use with system tapes. 
1 work in electronics, so I found the unit ex GET? and GET?"fllename": Same as LOAD? Albuquerque, N.M. 87112 

ceptionally easy to build . It took about a n a nd LOAD?" filename", except it is for use 
hour. The manual is superb. (That's better than with system tapes. 
great.) It was clear, concise and exact with no GETN and GETN"fllename": Same a s 
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..- 310 

42 sx 
336 X2I!

1994 2940 2= 1 I ~ X3 ~ I 

statement 275 PRINT D, and you 450 PRINT '"BEST FITIING PARABOLA:.. 

nominator in three division op 460 PRINTshould get a value of 63504. 4~ ~ i: I470 PRINT " Y= "' , A;'· + '"; B;'" ' X+ " ;C;"' erations, each of which will find 2940 273001 336Now write the code for calcu· Xt2" 
a, b, or c. The three numerators lattng the other three determi· 460 PAINT Fig. 8. 

490 ENOwill be formed by substituting nant values, and solve for a, b, 
the column vector to the right and c, using the same methods 
for each of the three columns of we used for the denominator. Key this in, adding it to the first 
the 3 x 3 matrix, In turn. In other part of the program, run it, and making predict ions of Y after 
words, we calculate as shown in you should get:280 A1 =X2· X4 -X3•X3 keying in X values, just as we did 
Fig. 9. 290 A2 = XY•X4 - X3•YX with the linear regression mod

300 A3 =XY•X3 - X2•YX
On the left are the values for 	 A = .666667 el. Check lines 260 through 310310 A =((SY•A1)-(SX•A2)+(X2•A3))10 

B = .380952the example we're working with, 320 81 =XY·X4- X3•YX 	 In the previous program. LinesC= .0238095
330 82 =SX•X4 - X3•X2and on the right are the variable 	 260, 270, and 280 should be the
340 83=SX· YX -XY•X2 

names for the general case. The 350 B = ((N•81)-(SY•B2)+(X2•83))10 same. Line 290 would become: 
360 C1 = X2· YX-XY•X3 The equation for the best fittingsix 3 x 3 matrices on the right VY= A + s·xx + C·XXt2 and 
370 C2 = SX•YX - XY•X2 parabola, therefore, is:are the ones we'll code a pro	 lines 300 and 310 would be the380 C3 = SX·X3-X2•X2 

gram to solve. Each of the six 390 C = ((N• C1) - (SX·C2)+(SY•C3))10 same. Of course, you'd have to 
will be solved using the general Y= 0.666667 + 0.380952X + 0.0238095X' adjust the various line numbers400 PRINT 


410 PRINT '"A = '"; A

method for a 3 x 3 determinant. 	 to correspond to the later place420 PAINT '"B'"; B 


The denominators are all the 430 PRINT '"C = "; C You can use this equat ion for ment in the program.• 


a = ....Ix.. •..I-....I... ... I+ . ... 
X11 Xu X11 Xu 

Fig. 7. 
b = 

cients of a, b, and c from our same, so let's begin by writing 
three simultaneous equations in the code to find the determinant 
determinant form, we have Fig. of the denominator: C= 

8 . 
I've made a column vector of 	 240 01 =X2·X4 - X3• X3 


250 02=SX•X4-X3•X2
the three values to the right of 
260 03=SX•X3 - X2•X2

the equals signs in the equa 270 0 =(N• 01) - (SX•02)+(X2·03) 
tions, to the right of my 3 x 3 ma
trix, just for reference. If you want to check your prog· 


Here's the trick: the 3 x 3 ma ress, put In the temporary PRINT 

440 PAINT 

trix is going to become the de

6 42 336 
42 336 2940 

336 2940 27300 
6 28 336 

42 226 2940 
336 1994 27300 

6 42 336 
42 336 2940 

336 2940 27300 
6 42 28 

42 336 226 
336 2940 1994 

6 42 
42 336 

336 2940 2= 1 X3 X4 

Fig. 9. 

X2 ~ 1I ~ 

N SX X2 

SX X2 X3 

X2 X3 X4 

N SY X2 


SX XY X3 

X2 YX X4 


N sx X2 
sx X2 X3 
X2 X3 X4 
N sx SY 

sx X2 XY 
X2 X3 YX 

sx 

This is all It takes to say this or 143 other expressions with MICRO· 
MOUTH' . Absolutely no software drivers or subroutines to load. 
MICROMOUTH• , the latest Circuit Cellar project can be used as an 
emergency annunciator, as an aid for the handicapped, for process 
control and automatic monitoring, 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 SPEEDIS 100 METERS A SECOND .. SLOW DOWN " 

Thousands at e><press1ons can be added by changing the ROM chips. 


MICROMOUTH' is plug compatible wilh APPLE II and TRS·80 ' com

puters. Directions are included tor SIOO, HS and parallel 

port operation. ' OIGITALKER 1s a trademar~ ol Na110na1 Semiconductor C0<p 


Complete Kit (as shown) $1 20.00 

Assembled and tested: 

Apple 11...............................$150.00 
 call: 
TR&ro Model I w/power 


supply and cable...........$170.00 1·800-645·3479 

TR&ro Model 111 ................$200.00 
 In N. Y. 516-374·6793 
' MICROMOUTH 1s a trademark ot M1trom1n1 Inc 

The MicroMint Inc. 
917 Midway 
Woodmere, NY llf>98 
Dealer h1quiries 

invited. 


· =-= 
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UTILITY 

It does just that! 

The Variable Lister 


John L. Webster 
9606 Todd Mill 
Huntsville, AL 35803 

0 n several occasions, I have 
wished that my TRS-80 

would list out the variables used 
in a program. This would help in 
documenting software and se
lecting variables during the de
velopment of a new program. 
After waiting a few months for 
someone else to publish an 
answer to my wish, I gave in and 
worked out my own solution. 
Surprisingly, it was easier than 
anticipated. 

PEEKing at the storage area 
after entering a variety of vari
ables led to the discovery that a 
numerical flag such as two, 
three, four, or eight is used to 
signal which type of variable fol· 
lows. A flag two signifies an in
teger variable, a three indicates 
a string variable, a four indi· 
cates single precison (unspeci 
fied TRS-80 variables fall into 
this category by default), and an 
eight signals a double precision 
variable. 

The next character in se· 
quence is the ASCII value for the 
subscript or second portion of 
the variable name. The third 
character is the ASCII value of 

the first portion of the variable 
name. 

The contents of addresses 
40F9 and 40FA (16633 and 
16634) give the starting address 
for the variable storage areas. 

My Variable Lister program 
begins by PEEKing at 16633 and 
16634 then goes to the indicated 
memory area and PEEKs and 
tests for the numerical flags 
two, three, four, or eight. I used 
odd-ball variable names (ZV 
through ZV) in the Variable List
er program so that it would not 
make use of variable names nor
mally found. Line 10015 in the 
program tests for the first of 
these odd-balls, " ZV" , and tells 
us when the searching of varf, 

ables has reached the searching 
program's own storage area. At 
that point we branch to line 
10070 and print out the results 
of the variables found. 

Using Variable Lister requires 
that it be entered at the end of 
the program whose variables 
are to be searched out and 
listed. Since it is only an 18-line 
routine, th is might be tolerable; 
however, it can also be merged 
with any program using smaller 
line numbers. As an experiment 
I merged the Variable Lister with 
Radio Shack's B

0

ackgammon 
demo program using the follow

ing procedure: I have observed that when the 
Variable Lister is appended to a

•Enter and CSAVE the Variable Lister on 

cassette. target program, the target pro· 

• CLOAD the program whose variables are gram must be run before the 

to be found and listed. 
 GOTO 10000. Otherwise, the var• Do a PRINT PEEK(16633),PEEK(18634). 

Write down the results. iables are not found. 

• If PEEK(16633) was equal to or greater To those of you who have 
than two go to step six. 
e POKE 16548,PEEK(16633) + 254:POKE been waiting for someone else 
16549,PEEK(16634) - 1 go to step 981/911. to publish a variable llstlng pro
e POKE 18548,PEEK(18833)- 2:POKE cedure, I hope that this simple
16549,PEEK(16634) 
• CLOAD the Variable Lister. program will satisfy your wish. It 
e POKE 16548.233:POKE 16549,66 doesn't do the array variable but 
• Run the program. (This Is an Important 

they are usually flagged by their 
step!) 

•Break and then GOTO 10000. DIM statement.• 


s eee REM ••• INSTRUcrIONS ••• 
Sele CLS:PRINTTAB(ll ); "VARIABLE-LISTER I NSTRUCTI ONS" 
5e2e PRINT:PRINT"TH IS PROGRAM MUST BE APPENDED TO THE TARGET PRO 
GRAM 
St 3e PRINT"BY THE FOLLOWING METHOD: " 

5e4e PRINT" (l) CLOAD THE TARGET PROGRAM." 

5e58 PRINT' (2) PRINTPEEK(l6633 ) ,PEEK (l663 4 ) WRI TE DOWN RESULTS ." 


5e6e PRINT" ()) IF PEEK(l6633)•>2 THEN SKIP STEP 4 AND DO STEP 5. 

51178 PRINT" ( 4) POKE16548, PEEK( 16633) +254 : POKE16549 ,PEEK ( 16'34 ) -1 

5875 PRINT"JUMP TO STEP 6 ." 
5888 PR! NT" ( 5) POKE16548, PEEK (16633) - 2: POKE165 49, PEEK ( 16634) 
5898 PRINT" (6 ) CLOAD VARIABLE LISTER PROGRAM" 
5188 PRINT" (7) POKE16548, 233 : POKE16549 ,66" 
5118 PRINT' (8) RUN THE TARGET PROGRAM! ( THIS IS ESSENTIAL! ) ." 
5128 PRINT" (9) ' BREAK ' AND ' GOT0181ee• TO EXECUTE LISTER." 
5158 END 
1888e REM ••• VARIABLE LISTER ••• 
leee5 ZV•PEEK( l6633)+256*PEEK(l6634 ) 
18818 ZW•PEEX(ZV) : ZX•PEEK(ZV+l ) :ZY•PEEK(ZV+2) 
18915 IF ZY•98 AND ZX•86 THEN l8e78 
18828 LPRINT CHRS(ZY)1CHR$(ZX); 
18838 IF ZW•2 THEN 18888 
18848 IF ZW•3 THEN 18898 
18858 IF ZW•4 THEN 11188 
18868 IF ZW•8 THEN 18118 
18878 LPRINT:LPRINT"VARIABLE SEARCH ENDED" : STOP 
18888 LPRINT" \ INTEGER":ZV•ZV+5:GOT01 1811 
18898 LPRINT"S ";PEEK(ZV+3) r" CHAR. LONG":ZV•IV+i:GOTOlllll 
18188 LPRINT" I SINGLE PRECISION" :ZV•ZV+7:G<n'Oltll l 
16118 LPRINT" I DOUBLE PRECISION ": ZV•ZV+ll :GOTOlllll 
11288 PRINT"ARRAY VARIABLES ARE NO'I' INCLUD!D" : Zllll 

Program Listing 
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Star Fighter 


STARFIGHTER 
by SP AllY STAllXS 

OW-0120 TAPE. ; ............. . .. $24.95 
TRS-80 Model I/III and PM~ 16K •up 

012-0120 DISK .... . .............$29.95 
Trs-80 Model I - 32K and up 
Disk supplied on protected media 

COMMBAT 

A atrategic and tactical battle game that allows you. 
with your computer's a8818tance. to pit your skill and 
dexterity against another piayer and their computer 
In a real time battle to the death! 

You and your opponent are located in a 4096 equare 
kilometer combat reservation with exactly tha 1181118 

resources available to each. tha outcome will be 
governed by the skills of each player and a little 
luck. As soon as you have established serial 
communications wiih your enemy (110 to 9600 beud 
modem or direct connection). the battle is joined. 
You decide which weapons to carry. load them onto 
and manuever up to eight remote controlled tanks 
with the primary goal of tmding and destroying your 
enemy's base before he can do the seme to you. Each 
enemy tank that you can defeat in combat 18888ns 
his chances of finding you. 

' Offensive and defensive weapons available to you 
include: Rockets, Lasen. Shells, Mines. Decoys. 
Drone Reconnasiance Aircraft end one Nuclear 
ICBM. All but the last two items may be loaded onto. 
carried by and tired or dropped by your tanks. up to 
their maximum load carrying capacity. 

Your computer displays current resource stetus. a 
map of the combat reservation updated by tank, 
base and decoy sensors end handles a ll 
communication chores. freeing you to make the 
strategic decisions and prosecute the tactical battle 
situations that arise. 

COMMBA T requires es a minimum a computer 
eyetem with Rs.232 port and a 300 baud tull duplex 
modem, or if the combatants ere to be located 
within 300 feet of each other. a modem 
eliminator cable in lieu of the modem8. 

On uy LANDBASE CENTI.AL • In uy part of the 
bowll unlirene • on uy lllOnliq · e very meaty 
looklq craft CU be -D atUdint with ita control 
couole ..uible: waltlna. U one watcbea for a 
wbile, a Dawe In unique 1arb wW approach the 
couole of W. Combat Computer, luert bla pilot 
record and betln yet another journey Into the 
deep dark reache. of apace . . . 
The SC-78~03 STARFIGHTER craft Is the moat 
oophiaticeted 1hip known to man. You. as Its pilot, aro In· 
1ttucted that tho current 1tate of relation• with the Petro 
R8IOW'ce Conalomerate 11 a 1tate of war. Al auch. you are 
char1ed with rlddina the aalaxy of dreaded P.R.C. craft. to 
lnauro Ufa H we know It In the Solar Galactic Authority. 

A STARFIGHTER tour of duty laat1 anywhere from twenty 
mlnutioe to 1lx houn. You muat track down. and Identify 
crafi. LANDBASE CENTRAL frowm on deetructlon of 
friendly craft. ldeotlficatlon la crltlcel - STAR PIRATES 
end MARAUDERS frequently dillUIM thameelvn aa 
friendly craft. Only by monltorinl their movement• and 
leernill8 thalr heblta can you hope to 1urvlve. Once iden
tified aa a foe . the doafl1ht can besm. 
You alert out 81 a NEW PILOT, hopinl after many houro of 
ploy to reach the coveted rank of ST AR LORD. (A• a NEW 
PILOT, you allo have acceo1 to the encloeed SC78503 
Tralnlna Simulator. which can help you to bona your identi· 
!yins and fishllnl ahilltlea.) Destruction of enemy craft can 
be u.MKl fOr conaideration for promotion, or in trade for 
bounty neceuary to keep you In Hypercharp and 
Maneuvefinl luel. Your SC7B!I03 STARFIGHTER Induction 
petlep Includes two caHette tepee (one for Mein Miaaion 
-one for the SC71i!I03 Simulator) or one aelf-boollnl diak. 
Abo Included 11 the top eecret STARFIGHTER Induction 
manual - 32 1188" In letllth. which will 3uide you 1tep by 
1tep throush your lnitletion Into lhi1 faeclnalinl new world. 
••• 11le pilot leavlni duty wW bead for LANDBASE 
Cl!NTllAL to tally and clear W. craft bit record. 
Reriew ~e, be lmerta W. record tape (or 
dlak) ud recGl'da W. preclo1111 Action Flle. Flle ill 
band, be .tape out of W. craft • tied for earth bet· 
- Jda fHt ·but um- for W. next cbuce at 
STARFIGHTl!ll duty. Meanwbile, the SC-78503 llta 
• waltlnt for -• Vl!Tl!llAN or NEW PILOT to 
.iJde IMlbind lta comole and llft atan for the 
de of the P .R.C. . .. 

COMMBAT 
by ROBERT SCHllJJNG 

010-0123 TAPE .............. . . .. $19.95 
TRS-80 Model VIII - 16K a: up 

012-0123 DISK... . ............ . . $24.95 
Trs-80 Model I - 32K and up 

http:CENTI.AL


SPACE 

INTRUDERS 


As battalions of evil invaders come 
out of the sky, you jump into your 
laser turrent and s ta rt defending 
the Earth from their unending 
attack. 

This game is the best rendition yet 
of the most popular arcade game in 
history. Designed to emulate the 
Deluxe version, this game 
incorporates all the intrinsities of 
the original from the "SOS" of 
escaping intruders to the splitting 
invaders. 

Even if you have one of the other 
versions on the market, you 'll still 
consider this program a must 
for your collection. 

CATALOG It ORDERING 

TOLL FREE HOT LINE (800) 327-7172 

'TRS-80 lo a t rademark ot the Tandy Corporation 

SPACE INTRUDERS 
by DOUG KENNEDY 

010-0116 TAPE .... . ............. $19.95 
TRS-80 Model I/Ill end PMC-80 16K & up 

0 12-0116 DISK . . ... . . .. . .. .... . . $20.95 
Trs-80 Model I - J 2K e nd up 
Disk supplied on protected media 

If you own 
a TRS-80 

(Models I, II, II, 
Color and Pocket), 

Apple, Atari, or other 
desk-top computer, then 

we have the programs for youl 
Order from your favorite software 

dealer or call toll-free (800) 327-7172 
today to order or for your free catalog. 

dventure 
INTERNATIONAL 

A DIVISION OF SCOTI ADAMS, INC. 

..-529 BOX 3435 • LONGWOOD, FL 32750 
Call toll tree tor catalog (800) :i27·7172 



INTERFACE 

A Model 33, a Multi-BO and a dash ofsoftware. 

Recipe for Hard Copy 


Larry Keith 
3903 Marsha Drive 
Columbus, OH 43207 

Do you have a Level II TRS-80 
and dream of hard copy ca

pability? If you have $2000, your 
local Radio Shack store has an 
expansion interface and a line 
printer. ~owever, $2000 is more 
than most of us can handle, but 
take heart-I have a recipe 
you'll like. 

Take one used teletype ma· 
chine, add one interface device, 
combine with a printer driver 
program, and season with a cou
ple hours work. The result : In· 
slant hard copy with minimum 
expenditure. 

So you don't know anything 
about feletype machines and 
you've never seen a printer inter· 
face d«!vice that doesn't require 
an expansion interface. What 
does a driver program look like? 
I will describe each element of 
the system, provide sources for 
each and give you some f irst· 
hand advice on how to create 
the cheap and painless print 
system. 

Ingredients 

The teletype machine, or 
more correctly, the teleprinter 
set, is an electro-mechanical de
vice originally designed for com
munications use, either in a land 

line or radio circuit. After ASCII 
(American Standard Code for In
formation Interchange) was de
veloped, teleprinters using that 
code became popular. There are 
still a lot of non-ASCII machines 
floating around-stay away 
from them. We do not need the 
aggravation of adding an ASCII 
to baudot converter to our 
system. 

There are several manufac
turers of teleprinters: Klein 
schm idt, Mite , Lorenz, ITT 
Creed and Teletype Corpora
tion. Teletype Corporation of 
Skokie, IL, is the predominant 
manufacturer and your best bet 
for a used machine. I will con
fine my discussion to the Tele
type brand. 

During my research, I found 
references to Models 11, 12, 14, 
15, 19, 20, 26, 28, 29, 31, 32, 33, 
35, 37, 38, 40 and 43. Models 33, 
35 or 43 use ASCII and are still in 
service throughout the country. 
Consequently, repair service is 
available and parts and supplies 
are easily obtained. 

Let 's look at one popular 
model, the Teletype Model 33. 
The Model 33 can be found In 
three distinct configurations: 
receive only (RO); keyboard 
send-receive (KSR); and auto
matic send-receive (ASA). 

The RO set can only receive 
and print messages. The KSR 
set can originate messages as 
well as receive and print. The 
ASA set transmits, receives, 

prints and has the capability to 
automatica lly initiate, accept 
and contro l incoming mes
sages. 

There are also variations with
in the three configurations. 
Some machines are friction feed 
and some use sprocket form 
feed. You may find a unit with a 
tape punch and a tape reader. 
All use ASCII, print on 8 Yz-inch 
paper, print 72 characters per 
line and 10 lines to the inch at 
110 baud (100 wpm), and are 
Ideal line printers for hobby 
computer applications. 

These machines are adver
tised for around $300. Concen
trate on the receive only (RO) 
machines; they cannot be used 
as terminals, so the price Is us

-

ually lower. And don't overlook 
some of the oddball machines, 
as long as they wil l print the 
whole character set. Such ma
chines are often ideal for this 
application. Hamfests are also a 
good place to find teletype 
equipment, since a lot of hams 
use them for radio-teletype ap
plications. 

Sources 

The to llow ing are some 
sources to investigate. (I cannot 
personally recommend these 
companies since I have not 
done business with them.) 

• Typetronlcs 
Box 8873 
Ft. Lauderdale, FL 33310 

Photo 1. 

262 • 80 Microcomputing, July 1981 



•General Peripherals 

68 B Merrimac St. 

Danberry, CT 06810 


• D. Lavers 

Suite 719, 5217 Morris St. 

Halifax, NS, Canada B3J 1 B7 


•Lawrence R. Pfleger, K9WJB 

2600 South 14th St. 

St. Cloud, MN 56301 


You also need an Interface 
from your TRS-80 to the tele
printer. Several magazine con
struction articles describe such 
an Interface. (Dig out those old 
copies of Kilobaud and take a 
look.) There are also ready-made 
interface devices available. The 
following are some sources: 

•Small System Software 
P.O. Box 366 

Newbury Park, CA 91320 


• Hobby World 

19511 Business Center Drive 

Nonhrldge, CA 91324 


•Salvage 2 

1358 Byron Avenue 

Columbus, OH 43227 


Finally, you must have a pro
gram to drive the teleprinter. Sal

vage 2 and Small System Soft
ware furnish printer-driver pro
grams with their Interface de
vices. Other driver programs 
have been published. 

A Printer Subsystem 

I use a Model 33 Teletype ma
chine. I purchased a Multi-80 
from Salvage 2. The Multi-80 
($49.95) is an interface device 
with some additional features. I 
also purchased the TRS-232 For
matter program from Small Sys
tem Software ($14.95). The total 
cost of my printer subsystem 
was less than $275. 

The Multi-80 is a multiple pur
pose TRS-80 accessory devel
oped and produced by Salvage 
2. Check the following features: 

• A solid stateTeletype inter
face that uses cassette output 
to feed the Teletype machine
no expansion interface required. 

• A cassette relay protection 
circuit that uses internal TRS-80 
cassette motor relay to switch 
to a heavy-duty relay in the 
Multi-80. 

•A cassette control circuit 
that allows you to gain control 
of the cassette recorder by sim
ply flipping a switch. Fast-for
ward, rewind, and all other cas
sette motor controls are avail
able without unplugging the 
subminlature plug or resorting 
to software control. 

•Audio output is available 
from a rear panel jack on the 
Multi-80 for monitoring the 
CLOAD and CSAVE functions 
and for using that output for 
sound effects in user programs. 

The Multi-80 runs from 117 V 
ac. The unit comes with instruc
tions, a printer-driver program 
on cassette, and a one-year lim
ited guarantee. 

The unit is packaged in a neat 
gray and black box that mea
sures 3 x 5 x 6 inches. Connec
tions are via jacks located on 
the rear panel. Two switch con
trols and an LED are mounted 
on the front panel. 

Installation and Operation 

Three Interconnecting cables 
run from the Multi-80 to the cas
sette recorder, and one cable 
runs from the Multl-80 to the 
Teletype machine. Two cables 
must be terminated on each end 
with miniature plugs and one 
cable must be terminated on 
each end with a subminlature 
plug. I used Radio Shack 72-inch 
shielded cables. The Teletype to 
Multi-80 cable is Radio Shack 

TO TRS-80~ 
\TO CASSETTE 

LTO TELETYPE ---\ 

(Q) 
\ 

(Q) REM 

IN OUT 

© © 
AUOIO TT 

AUX (Q) (Q) 

EAR (Q) (Q) 

Fig. 1. Multi-80 Connections 

,,.see List of Advertisers on page 306 

HI-RESOLUTION 

GRAPHICS FOR TRS-80* 


E/RAM Graphics is a unique hardware/software package. which will integrate hiQh· 
speed. high resolution graphics into any Level II TRS-80 system. E/RAM hardware is a 
fully plug-compatible box. which installs in minutes. and requires absolutely no 
modifications to the TRS-!Ml system. E/RAM software is a compact, relocatableset of 
utilities which provides the user with easily accessible graphics functions. For instance: 
the user pokes the end point coordinates of a line into certain locations. does a USR call. 
and an optimized dot-raster line is automatically drawn on the screen at very high speed 
(less than 10 milli-seconds for a medium length line). 

E/RAM does not require the purchase of an additional monitor CRT. The high-resolution 
graphics video is syncronized with the TRS-!Ml video and appears on the screen with the 
normal TRS-80 display. Alphanumerics. TRS-80 graphics. and E/ RAM high-reso.l!Jtion 
graphics may be displayed simultaneously or individually. 

E/ RAM hardware contains its own 6144 byte video memory, which provides a trui256x 
t92 matrix of Independent graphic elements. (E/RAM is MOT a programmable character 
generator type graphics system. Character generator systems have serious limitations 
in full screen graphics applications.) 

E/ RAM will operate with or without an expansion interface. and with any standard 
memory configuration (4k through 48k). 

E/ RAM is f•t. "'E/RAM" is an acronym for Extended Random Access Memory, a very 
short description of the Patent-Pending method of 110 employed by this device. which 
gives it memory-mapped speed without interfering with the memory space used~ the 
TRS·!Ml. 

The installation of E/ RAM will not affect:.:.: - ·- ~;;. 

,. 
normal operation of the TRS-80. High 

- \ t ,,_ resolution ON /OFF is under program or 
manual control (a switch is provided). An 

---, ;' l:.,. 
,,~~: 

~ r~ If--' expansion card edge connector is provided~- .. so that other peripherals may be used on 
the TRS-!Ml bus. 

E/ RAM software package is compact (less than tOOO bytes). last. easy to use. and very 
flexible. A relocating loader is provided. The user can delete unneeded routines if more 
memory space is requirea. Lines can be drawn as fast as 13 per second using BASIC USR 
calls, and as fast as 200 per second using assembly language programs. 

Routines usable through USR of BASIC. and of course an assembler CALL are: 

INTRODUCING: 

E/RAM 
. _____. 

INIT Sets up display 
PLOT Plots a point 
READ Reads a point from the screen 
BLACK Sets drawing mode to black (ofl) 
WHITE Sets drawing mode to on 
CLEAR Clears the high-resolution graphics screen 
LINE Draws a line 

As an example. after the utilities package is loaded and you desi re to draw a line, the 
following sequence of BASIC instructions could be executed: 

U•USR(O) Return the communications area 
POKE U• l .XO Provide the beginning X coordinate 
POKE U•3, YO Provide the beginning Y coordinate 
POKE U•5,X1 Provide the ending X coordinate 
POKE U•7.Y1 Provide the ending Y coordinate 
V•USR(4) Draw the line (Current speed is 

approximately t3 vectors/second) 

The complete E/RAM package is available for only $349.95. and includes case, power 
supply, cables. software cassette, and complete documentation. 

To order. or for further details. writP. or call. 

VERN STREET PRODUCTS THE C?MPUTER STORE 
4949 :><>uth Peona Ave 

we handle a full line Tulsa, Okla 74105 
(918) 747-2550of Radio Shack products 
(800) 331-9128 

Send $10.00 tor a set of the manuals provided (applicable 1owards purchase) 

Dealer inquiries are invited. 

Terms: COD Welcome. check. money order. Master Charge. or Visa 

Delivery: Stock to 60 days. 

E/RAM was designed. and is manufactured by KEYLINE COMPUTER PRODUCTS, INC. 

13 East 6th Street. MIC 200. Tulsa, Oklahoma 74119. 


'TRS·!Ml is a registered trademark of Radio Shack. a Tandy Corporation. 

80 Microcomputing, July 1981 • 263 



Spe4 1ing Errors? 
Does your TRs..eo· wordproceuor need help? l 

CAN SPELL nmclezvous AND mnemonic 
AND OVER 38,000 OTHER WORDS 

Now let your TRs-AO and ProofrHder by S;oft-Tools check YOU! Scripsit• . 
t;ltttric Pencil, or other documents ror spelling and typocnphical errors . 
It hH a ll or t he femturff needed"° meetyour proofreading require ment.a_ 

• 	Checkl 9"'Y t ingle word of ...n your bfttHt document 
in uncNr 5 minutM . 

• The 38,000 word dk:tionary i t one ot tt.e lar991t a'tlaUable. 

• Dictionary can be euily exl«Mled to add more worda such 
•• technk.al terms or ,...,...• . 

• 	All unknown words are listed on the acrten and can be taYed 

on a me for printktg. 

• Wortts with 1lmo1t any TRS.IO WOfdproce11or including 
SCripsit ~ Electric Pencil. 

• Comes with complete and N IY to understand UMf's Manual. 

• Developed tot the TRS-IO by a Ph.D. in Computer Set.nee. 

MODEl·t Ht·~uirt•s :t :l K KAM. I disk d rivt". TKSOOS • or NEWDOS .. ... $54 .00 
MODEL-II Kt~uirt•i. MK k AM. I d1~k dm... TRSOOS Version 2.0 . .$109.00 
MOOEL-m Kt"t{um• .. . li K KAM. I disk drivt' , f RSDOS ...................... $64.00 

User's Manualonly . specify model. ..... ...13.00 
Wht.>n orderin1e. itpecify modtil. memof)' s ize. numbtr of drives . 

C.kht'r profositional QUalil y software Lools available from Soft-Tool$ 
rndudt.>: SOtT-S<.' tO; P.' ..._ a full K reen t es:l e ditor for t he Model-JI 
and Ill. Katfor . a strut.·turt>d programming language pre- processor for 
t"OKTKAN. J'J'-Hat for - an aut.omat k program pre-Uy printer for Ratfor. 
ptu .. mort.> m 1tw t.•omin.c monlhs . pi,e,ue callor write for more details . ..................................... ............................... 


, ,0 . lo.11 ut 

, ..... .....1'0H -{Ht1211-1tli' · 
ProolrffCMf, Soll· Toots. and Solt-Screen•• 1r~ of So&e-Toott . 
• Tradem.ttk ol Tand y CorPOt•llOft 

Attention TRS-80 Mod II owners: 
P&T CP/M® 2 has more to offer! 

More Disk Storage 596K bytes with double density on stan· 
dard single sided disk drives. It that's not enough, versions are 
available for double sided expansion drives (1 .2M bytes per disk) 
and the Cameo Hard disk· system (10M bytes.) 
More CRT Function• P&T CP/M 2 has the most advanced 
screen driver available for the Mod II including: erase to end of 
line/screen, insert/delete line, cursor addressing, non-scrolling 
area on screen, and much more. 
More Serlal 1/0 Capabllltle1 The serial drivers in P&T CP/M 2 
support ETX/ACK, XON/XOFF, and request to send handshaking. 
Direct control of serial ports is also available for special applica· 
lions. 
More Document.tlon We provide the standard CP/M manuals 
a~our own 150 page manual written specifically for P&T CP/M 2. 
More Utllltl..We have added 14of our own utility programs for 
the Mod II to the standard CP/ M utilities. 
More UHful ~m Function• P&T CP/M 2 has all sorts of 
uljeful features you won't find elsewhere: type·ahead buffer for 
keyboard input, system time of day clock, automatic program 
eicecution and lots more. 

Price• 
Standard P&T CP/M 2 $185 
P&T CP/M 2 for Shugart 850 2 sided drives $220 
P&T CP/M 2 for Cameo Hard Disk system $250 

We also carry other software packages, single & double sided 
expansion drives and the Cameo Hard Disk System. Write for 
details. 

P1p p;t1C1 coo M;t~IPrC h,lrQe 01 Visa o re1PI S .lC:CeDIPC1 

Sh1no1n(J e • !•<t c..1.totn•<" lt'S•C1Pn l~ .te10 6 ''• S<"IP~ :.. , """'273 

PICKLES & TROUT 
PO BOX 1206. GOLETA. CA93017. (805)967·9563 

CP/ M •$ a trlldema rk of 0 1911a1 R e searc h Inc TRS-80 •S a trademark of Tandy Coro 

Photo 2. 

number 22 speaker wire. 
Installation Is simple. I re

moved the cassette plugs from 
the recorder and plugged them 
Into the corresponding Input 
jacks on the rear of the Multl-80. 
I connected the output jacks on 
the Multl-80 to the cassette 
recorder using the 72-lnch 
cables. The jacks are clearly 
marked, and by connecting both 
ends of each cable before I 
started on the next one, I avoid· 
ed getting my wires crossed. 
After connecting the Teletype to 
the Multi-80 via the output jack 
marked TT, I plugged the line 
cord into the last available wall 
outlet in my computer room (see 
Fig. 1). 

Multi-80 operation is not com
plex. The switch marked PR and 
CA controls the printer/cassette 

signal. This switch can be left In 
the PR (printer) position except 
when CSAVEing a program. 
Then flip the switch to CA (cas· 
sette auxiliary) until the CSAVE 
Is complete. The red LED on the 
panel lights up whenever the 
recorder relay Is activated. 

The TRS-232 Formatter 

The TRS-232 Formatter pro
gram is a new advanced printer 
software package from Small 
System Software. This versatile 
BASIC program is exactly what 
you need to produce profession· 
al hardcopy. Features include: 

• Printer paging allows you 
to set the number of lines for 
your paper and the number of 
lines that you wish printed on 
each page. 

• Line length control causes 

Photo3. 
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Computer experts 
(the pros) usually have big 
computer experience. 
That's why when they shop 
system software for Z80 
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 INTEGRITY: Fill & 

AUTOMATIC RECORD LOCllllG 


The biggest challenge 
for any multi-user system 
is co-ordinating reque ts 
from several use 
to change t 
at the 

sers can view a 
particular record at the 
same time. But, if that 
record is being updated 
by one user, automati c 
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 SECURITY: 
LOGON, PASSWORo 

&USER ACCOUITlllG 

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 frighten ing prospect 
isn't it? 

And multi-users 
can multiply the problem. 

But with the Lo 
Password an Pri 
Level feat 
OA 

u 
ry 

ser as been 
n, when and 

r how long. 
Pros insist on these 

security features. 
OASIS has them. 

EFFICIENCY: 
iHllTRAIT BASIC 

A multi-user system 
is often not even pract ical 
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 

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 
avail ab it 

Price 
with MMUal 

~11!!1!!1!~~~~~~~~1-_ ·-----+-M-•_•u_ol+--On-ly_Pro_d~-
I o~~.~~urJ:,o SYSTEM 

;;;;;;;;;;;;;;;;;;• ~1~!~~~~g~~~~·1. 
User Accounting:· t I Device Drivers; 

~ppor s 1 b'~~~;~~·:r 
nals I §f~'g't:t'i5JER mo 111.so 

in little as 1-"-U_L T_1._us_E_R- - -+--350--;-11_0.5_

ry. Or, with I :S:r'~~Pi~;':~~~:,uaau1 100 15.00 

n switching ' as much RE·ENTRANT BASIC 


S 784K. ~~:J~~WINTERPRETER/ 
 150 15.00 

Multi -Tasking lets each 01vnoPM1NrPAcKAa1 
user run more tnan one l~.·,~i/~~~~.~'·" 

25 00job at the same time. _ 0
_•_ 

0
•_

00_••_>----+-- 15 0 
_ ~-_· _ 

And there 's our BASIC- mM0~~g~lsso11 150 15 00 

a compiler, interpreter and -o-iA-a-No-s-ri_c_•___ _____ _ 

debugger all in one. c~~:~~~:~:.~r1Lmes 
An OASIS exclusive . ~~~~';'.~~~.~·~.~:·0• 

Still more: Editor; Hard ~.~~°C~~~ .?~~' rest . 
otner OS; etc.) 100 15.00 

& Floppy Disk Support; 
COMMUNICATIONSKe ed ISAM ' Di rect & PACKAGE 

(Terminal Emulato r; 
100eguential Files; Mai l-Box; 15.00File Send & Receive ) 

Scheduler; Spooler; PACKAGE PRICE 
(All ol Above )

all from OASIS. SI NGLE· USER 500 60.00 
MULTl ·USER 60.00850

Our documentation is 
100 15 00recognized as some of the _,_,L_i _so_R_r_ _ __+---1---·

0 10 1 1 7 50 35best, most extensive, in the _ _ A_Ns _ _'--~-_ __c_ _L_· _ · _~- .oo

industry. And , of course, 

there's plenty Of Order OASIS from: 


application software. Phase One System~, Inc• . 

Put it al l together and it'SI 7700 Edgewater Drive, Suite 830 

Oakland, CA 94621 
easy to see why the real I Telephone !415) 562-8085 

910 355 7139 pros l ike OASIS. Join them. I Twx · · 

Send you r order today. • ~~~E~T (NO sox = ) 
I CITY - - - 
: STATE ZIP___ _ 

AMOUNT$___ 
I (Altach syslem descript.on ; 
I add S3 for sh ipping ; 

Calt lornia res1den1s add sales l ax) 
I O Check enclosed O..VISA 
I o UPS C.O.D. O Mastercharge
I Card Number _ _ _____ 
I Expiration Date _ _ _ ___ 
I Signature _ _ _ _ _ _ _ _ 

MAKES MICROS RUN LIKE MINIS 
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First in Its Class 
and Looking for 

Work. 
TRS-80 

Model I, II, Ill 

This package includes five multiple regression 
procedures (including stepwise, backward elimi
nation, all subset, and ridge}, 24 transformations, 
comprehensive data base manager (with search 
and sort}, descriptive statistics, hypothesis testing 
(7 tests}, time series analysis (7 models}, random 
variate generation, discrete probability distribu
tions, sampling distributions (generate all possible 
samples from a data set}, and excellent 
documentation. 

Complete package with manual - $125 
To o rder, s.end .payment plus $2.00 shipping and 
handling to: 

Quant Sy•tem• ..-269 

P.0. Box 628 
Charleston, S.C. 29402 

803-571-2825 
S.C. residents add 4 % sales tax 

Overseas orders add $7 for shipping 

the program to execute an auto
matic carriage return when a se
lected number of characters is 
reached. 

•Smart line termination is 
the feature I like best. After a se
lected number of characters, 
which must be less than the line 
length control , is reached, the 
program looks for a space, col· 
on, semi-colon or comma. If one 
is found, the program executes 
an early carriage return. This 

Photo 4. 

the keyboard or embedded in 
your program. 

•Simultaneous screen dis
play directs print to both the 
printer and the video display. 

• Printer pause can be used 
to stop the printer at the end of a 
line by hitting the space bar. 
Each successive input of space 
bar will cause one more line to 
print. Hitting any other key con
tinues normal printer operation. 

•Keyboard debounce is in
cluded and loads with Format
ter; it can be disabled. 

•Multiple baud rates of 110, 
134.5, 150, 300, 450, 600, 1200, 
2400, 4800, or 9600 may be se
lected during program Initializa
tion. Page six of the Instruction 
booklet supplies modification to 
allow for non-standard baud 
rates. 

• Line feeds and form feeds 

· ~1~ COMPUTER INTERFACES 

'1t.~OFFICE ~ & PERIPHERALS 
~ SYSTEMS 

• 	 POS-100 NRZ1 TAPE DRIVE CONTROLLER/FORMATTER - Now your 
micro can rud and wri te IBM/ANSI compatible NRZl format 9 -track magne t ic 

u.pcs. The POS-100 consists of S· 1 00 bus cud, 6' ribbon cable, Upe drive controller 
card, c .;1blc to Pertee-Standard NR Zl Tape d rive. plus documentation ind Z-80 or 
8080 softw>re (speciliy), Power is de rived from t•pe d rive ind S-100 bus. Ship Wt.: 
10 lbs. Suggested Reuil Pr ice .. .. .. . . . . .. . . . . . .. .. . .. . $995.00 
• 	 POS 103/202 " MIX or MATCH" MODEM - Unique POS <ontrol des ign permits 

use in one housing o f both Bell-rnmp•tible 103 (0-300 b• ud) •nd 202 (0·1 200 
baud} modem mod ules originally made by VAO IC Corp. for a telephone comp;iny 
sub.Wi>ry. FEATUR ES: RS-232 seri•I In terface, •utcHn>.wer, •uto-di•I, LED 
dispby, telephone line interface via .acoustic coupler, manual OAA, o r au to-answer 
DAA (sold scp.r•tely) . FUL LY AO JUSTED; no speci•I tools required. 3,000 mile 
range o-..er standud dial -up telephone lines. Ship wt. : 15 lbs. 

PRICES . . . .. POS 103 Modem - $ 199.95 ; POS 202 Modem - $299.95 ; 
POS 202 Modem w/Auto-Answer - $349.95; POS 103/ 202 Modem - $499.95 ; 
FCC·Approved Auto·Answer OAA - $ 125.00; Arnusti< Coupler - $29.95. 
• 	 ·pos DAISY-WHEEL PRINTER INTERFACE for TRS-80 - Will drive Di•blo 

HyType I, f-tyType II , and Qume Q and Sprint 3 printers. Includes lK user· 
. 	· ava ilable memory for custom print routines (such as graphics, bidirect ional print· 

ing, etc.L Programmed to respond to print commands from BASIC ELECTR IC 
PENC IL™. and SCR IPSIT™ software. Draws its power from printer. Ship wt.: 
5 lbs. Pri<e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $250.00 
C•bks, e0<h (Sped fy HyType I, HyType II , or Qume) .. . . .. . . . .. . $ 25.00 

• 	 POS ASCII INTERFACE for IBM 1/0 SE LECTRIC - This Centroni<S-st yle 
parallel printer in terface will drive an IBM Model 731 or 735 1/0 typewriter 

( EBCD and Correspondence codes). No sof tware needed. Futures on·board EPROM 
which holds up to 8 ASCII-to -IBM code t.tbles for different type spheres. Closcd
loop operation runs at maximum printer speed ; stops and starts on a single charac ter 
without loss of data. Requi res + 12VOC and t 5 VOC po wer source, Ship w t.: 
5 lbs. Pri« . . . . . . . . . . . . . . . . . . .. ... ... ... . . $249.95 
Power Supply ( •.I VOC, +12VOC, +24 VOC for Solenoids o n Prin ter) . . .. $ 49.95 
• 	 CONVERT OFFICE SELECTRIC TO 1/0 TYPEWRITER - Kit indudes 

assembled solenoids , sw itches , wire harness, magne t dri-..e r PCB plus instructio ns 
for installation ~nd mCPU inte rface. Price . . .. . . . . . . . .. .. . . $1 50.00 
• 	 " FORMALINER" V•ri•ble Width Forms Tractor 10 1 15" Se le<t riu • • . $95.00 
• . GTE Model 560 ASCII SELECTRIC 1/0 T.....,111,i - With RS·232. .Scrl•l lnterl•« 

~nd digiul <ossctte d<oci< for'use u memory typewriter. Sllip wL :' 100 lbs. 
Prfce, tested ..,d idjusted . '. . .. .. .. . ... . . . . , .•.. .'.. . . $1 ,195.00· 
• 	 1'0$/ASCU 1aM SE LECTltlC PIUNTE·R - 15" Sel«tri< from GtE termin•I 

<luned •nd •diusted wi th l'OS CfKitonic:V.t'yle ASCll pllnter interface.' UC/LC, 
<0rbon onci,. t• bric. ribbons. Comp•tlble with' TRS-8Q, Apple, SO L •nd other CPU 
P•rillel printer ports. Sh ip wt. : 75 lbs. Pri<C ; . " . .... ... .. . . . $895,00 

PACIFIC OFFICE SYSTEMS ..-153 
2265 Old Middlefield Way Mount..ln View, Calif. 94041 (4U) 491· 7455 

feature minimizes word division 
and enhances readability. 

•Line indentation is an auto
matic feature. If a line is contin
ued, the program advances five 
spaces before It continues print
ing. 

•Print all screen output is an 
option that allows all Print state
ments to be directed to the print
er. This option can be input via 

Photo 5. 

266 • 80 Microcomputing, July 1981 



are available; if your printer will 
not accept a form feed charac
ter, this program will use mult i· 
pie line feeds to make up forthat 
deficiency. 

•Documentation is excel
lent. The 17-page inst ruction 
booklet includes complete in
struct ions in clear, readable 
English for BASIC programs, as
sembly language listings and in
structions for customizing the 
program. 

The Formatter is a BASIC pro
gram that POKEs language in· 
structions Into a protected high 
memory area. The program re· 
quires 360 bytes at the top of 
memory. The instruction book· 
let suggests answering the 
memory size question with the 
value 32400. 

Running the program for the 
first time, the following ques
t ions must be answered. Hitting 
the enter key in lieu of answer
ing the questions assigns de
fault values. 

DEFAULT 
QUESTION VALUE 

ENTER INITIA LIZATION 
MEMORY SIZE? 32400 
SELECT BAUD RATE? 300 
ADD LINE FEED AFTER 
CARRIAGE RETURN (YIN)? y 

DOES YOUR PRINTER 
RECOGNIZE FORM FEEDS 
(YIN)? y 

MAXIMUM ALLOWED PRINTER 
LINE LENGTH (25-250) 80 
LIN E LENGTH FOR EARLY 
LINE TERMINATION (20-250)? 70 
NUMBER OF NULLS (0-120)? 0 
TOTAL NUMBER OF LINES PER 
PAGE (0-120)? 66 
NUMBER OF LINES TO PRINT 
ON EACH PAGE (0-120)? 58 
ECHO PRINTER TO SCREEN 
(YIN)? y 
ARE YOU USING DISK BASIC 
(YIN)? y 

DO YOU WANT KEYBOARD 
DEBOUNCE (YIN)? y 

For my Model 33, I used the 
values shown below: 

DEFAULT 
QUESTION VALUE 

ENTER INITIALIZATION 
MEMORY SIZE? 32400 
SELECT BAUD RATE? 110 
ADO LINE FEED AFTER 
CARRIAGE RETURN (YIN)? y 

DOES YOUR PRINTER 
RECOGNIZE FORM FEEDS 
(YIN)? N 
MAXIMUM ALLOWED PRINTER 
LINE LENGTH (25- 250) 72 
LINE LENGTH FOR EARLY 
LINE TERMINATION (20-250)? 62 
NUMBER OF NULLS (0-120)? 2 
TOTA L NUMBER OF LINES PER 
PAGE (0-120)? 66 
NUMBER OF LINES TO PRINT 
ON EACH PAGE(0-120)? 56 

.-See List of Advertisers on page 306 

ECHO PRINTER TO SCREEN 
(YIN)? 
ARE YOU USING DISK BASly 
(YIN)? N 
DO YOU WANT KEYBOARD 
DEBOUNCE (YIN)? y 

The answers describe the 
characteristics of my Model 33 
teleprinter and my TR5-80 Level 
II 16K system. Setting the early 
line termination as 62 assures 
very few continued lines will 
have any divided words. Fifty-six 
lines of print gives me about 5/d 
of an inch margin at the top and 
bottom of the page. 

Twelve program lines within 
Formatter control the options. I 
customized the program for my 
printer, changing the variables, 
and deleting the input state
ments and all REM statements. 
My customized Formatter loads 
faster, since about half the 
orig inal program lines were 
REM statements. 

Three special keyboard com
mands are recognized by For
matter, and may also be used 
within a program. The com
mands are: 

• LPRINT CHR$(1)- Sets the print all 
screen output op
t ion. 

e LPRINT CHR$(2)- Clears the print 
all screen output 
option. 

• LPRINT CHR$(3)- Reinitializes the 
Formatter line 
counter to pre
vent erroneous 
form feed after a 
partial page has 
been printed. (The 
line counter does 
not automatically 
clear when a par
tial page Is print· 
ed.) tf you are us
ing the keyboard 
debounce rou· 
tine, you can use 
the clear key to 
reset the line 
counter, also. 

Day to day operation is a 
snap. I always need the de
bounce routine. I am in t he mid· 
die of a major project, docu
menting all my programs via the 
printer. I will soon be able to 
throw away all those annotated 
code sheets and use only my 
notebook of printer-produced 
listings. I will soon have a paper 
index of all my programs, an in
dex of my Level II manual, a real 
tape log, and an index of my 
computer magazines. None of 
these would be possible without 
my printer.• 

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 ..-351 

Box 742C ).aneswille, WI 53547 

AT LAST! 
Mass production prices for high quality software. Buy direct and save50%. Also 
available for CPM and HOOS. 
DATA BASE MANAGER Mod I & Ill S69. $149 (48K). Mod-II S199 
Maintain a data base and produce reports. all without user programming. Deline 
file parameters and report formals on-line._ Key random access. fa~t multi-key 
sort. field arithmetics. audit log. label. No llme-<:onsummg overlays. 500 happy 
usel'S in one year. Mod-II and 48K versions have over 50 enhancements. 'ncluding 
40 fields maximum. ··mM-M2 is great!" · 80·US. 
AIR Mod-I S69 Mod-II S149 Mod-Ill S69 
Handles invoices. statements.aging. salesanalysis. credit checking. forms input. 
and order entry. Unlike other accounts receivable programs. ours can be used by 
doctors. store managers. etc. 
WORD PROCESSOR : S49 
Centers. justifies. indents. and numbers pages. Mod·I version features 
upper/ lower case without hardware modification! File merge option available. 
MAILING LIST Mod I & Ill $59. S79 (48K). Mod-II $99 
The best! Compare and be selective. Includes forms input. 5-digit selection code. 
zip code extension. sort on any field.and multiple labels. Who else offersareport 
writer and merges with word processor? 
INVENTORY Mod I & Ill S89. $109 (48K) Mod-II $149 
Fast key random access.Reports include order info.performance summary. EOO 
and user-specified reports. Many people have converted to our system! ··Next to 
impossible to damage the fi le... 
GL AIR. A/ P. PAYROLL Mod-II S129 each 
Integrated accounting package. 100+ pagemanual. As opposed to Osborne'sslow 
binary search and 64 column screen. we use fast ISAM and 80 columns.Oualdisk 
and TRSDOS required. 
W6 & 
A cassette package of 10 business programs for Level II 16 K systems. Includes 
word pr!>cessor and data base manager. Poker game S19. 
Most programs are on-line. interactive. random-access. bug-fr~e . docume_nted. 
and delivered on disks.Mod-I programs require32K TRSOOS. Were#1 in business 
software - don't let our low price fool you! Ask for our free 20-page catalog 11 
you're still not convinced. Compiled versions are available. 

~ MICRO ARCHITECT. INC. ..-54 

96 Dothan St.. Arlington, MA 02174 

:,..,.... 
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~HePROGRAM STORE .... ,, 


Visit Our Baltimore, MD Store: W. Bell Plaza- 6600 Security Blvd 

FOr infonution I(Cl:I• TO ORDERCALL Q.L FREE 800 424-2738 c.11 C202) 363-9197 

MAIL ORDERS: Send check or M.O. for tota·I purchase THE PROGRAM STORE price, plus $1 .00 postage & handli.ng. D.C. residents, add 
4200 Wlsc0nsin A'VW1U9 JllW, Dept. Kl Box 9609 6% tax. Charge card customers: include all embossed 

Washington, D.C. 20016 information on card. 
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EBSPACE FIGHTEREB 
By Sparky Starks from Adventure Int. 
As mercenary and galactic police officer, you 
must maintain the condition and cont rol of all 
parts of your spacecraft . You sit at the con
trols while peering out of the digital space
view port. Sudden ly something appears on 
your screen : is it a Starplrate or a friendly 
merchant ship? You can't tell yet , and at this 
speed you may have only a fracth;m of a sec
ond to make an attack / no attack decision. 

Speed and sound effects enhance the graphic 
action of thi s tactical game. Can you take the 
pressure'? 

Model & 111 , 16K tape... $24. 95 

Model I disk version . . . . . . $2 9.95 


BASIC Prog1an111ing Asst. 
From Instant Software 
What an aide to the writing and debugging of 
BAS IC programs! With BPA you can list out 
your program variables , with a notation of 
variable type, whether each is an array or 
not, and a notation of line numbers where the 
variable occurs. What's more, BPA even tells 
you the line numbers where any variable 
changes value! You can also produce a 
cross- reference to all GOTO s, COSUBs, and 
IF ..THEN statements fo r easy visualization of 

• 	 program flow. Want to find that last INPUT 
statement? BPA will give all line numbers 
where selected BASIC keywords reside. Save 
t ime and fru s tration by u sing BPA when you 
program. 

Tape for 16K, 32K & 48K ... $14.95 

· PARSECTOR V 
From Synergistic Solar 

Using a unique split screen (with instru c 

tions for mak ing a dividing hood), Parsector 
V lets two people participate in this exciting 
space strategy game (can also be played 
against the computer). Once a Par sector is 
conquered, it Is yours -- until your opponent 
discovers it and tries to wrench it from you. 
Action sounds and graphics add to the thri ll 
of this fast- moving game. 

FLIP SIDE SPECIAL : Parsector 8 -- a tou r 
nament version with a full 64 parsectors for 
human opponents only (no computer) 

Tape... $19.95 

Air- Sea Batt le -- choose the role of pilot 
or sea captain . Which will sink first, 
the plane or the ship l 

All 4 on 16K tape... $19. 95 


STRATEGY PACK Ill 

Three games designed to tax your reasoning, 

skill, and luck . Includes : 


Wildcatting -- an oil field simulation 
requiring forethought & strategy. 

Frame Up -- score points while trying 
to t rap your opponent on the grid. 

Recall -- "Concentration" type game 
wit h several challenging options. 

All 3 on 16K tape . .. $19. 95 

TRS-IO l.eYel II~ 
unless otherwise ·· 

noted 

ii MYCHESS l 
From Computer Services & Programma 
Finally, a formidable chess opponent for even 
the most serious plber: MY CHESS has at
tained the highest USCF rating ever attained 
b y a microcomputer program. With MYCHESS, 
yo u choose from 9 levels of p lay (taking from 
5 seconds to several days per move), you can 
select a printout of a game, and you can even 
save a game on disk for later completion . 

32K disk (Mod I) ..• $34. 95 

ACTION PACK I 
Four machine language computer games for 
one low price! Includes : 

Space Ace -- a search & destroy laser battle. 
Shooting Callery -- marksmanship game for 

up to 4 players. 
Bomber Run -- bomb the ground targets from 

your p lane o r man the g round artillary 
to shoot the bomber down. 

In July and August , The heat of Washington's 
summer can drive you MAD! It worked on us, $149s Value-FREEi 
and you can take advantage of our madness With any purc hase of $30 or more , we'll send 
with these offers de signed to keep you inside your choice o f ~ of the following programs 
and cool with your computer. 

By Hernhuter & Taylor from Acorn 
WORD CHALLENGE depicts the length of a 
phrase. The phrases are either computer 
generated or typed in by your opponent. The 
player's challenge is to figure out the phrase, 
based on the letters guessed. 

WORD CAME allows many levels of strategy a s 
you try to guess the letters of a mystery 
word. Each letter has points based on its 
frequency of use in English language. 

Tape... $14. 95 -- FREE WITH $30 PURCHASE! 

-- FREE! 

Battle of theBulge
From Computer Simulations 
F!>r the serious war gamer , t his World War 11 
simulation offers incredible hi storical accu
racy. Take command of 36 U.S. combat units 
and r eenact thi s great 1944 battle. Would you 
have faired better than t he actual result - - or 
worse? 

Included are combat maps and charts, with 
nota tion of the topography , towns, enemy 
positions and type. 

Tape..• $14.95 -- FREE WITH $30 PURCHASE! 

PACKER 

From Cottage Software 
Packer gives t remendous control over the 
readability and efficiency of your BAS IC pro
grams. Specify "PAC K" and the p rogram will 
compress text Into multiple statement lines . 
This really speeds up s torage, load , and 
execution time. It can reduce the memory 
requ irement by as much as 33% while sav ing 
disk or tape space, too. 
Also included a re four handy uti lit ies : 
11 MOV E11 relocates program lines, "REN UMB" 
allows program renumbering , "SHORT" del 
etes unecessary words and REMarks , and 
"UNPACK" separates multistatement lines to 
ease edi t ing. 16K. 32K & 48K tape .•. $29. 95 

H~··· 

...we are reluctant to advertise any hardware 
device. We suggest that you pur chase s uch 
equipment from your local store, whenever 
possible. 

However , most computer stor es are ignoring 
TRS- 80 owners, and they do not carry peri 
pherals for TRS- 80. Because of this situ 
ation, we have decided to occasionally ad
vertise hardware for the TRS- 80 tha t we feel 
is of exceptional merit. 

~ORatESTRA-80 -6J 
.,S••ti•• a PTod.uct ia • rkt-ttd tbat h of • vc.b &Ood 
quahtJ U4 .,.lue tbat it aooa btic•H U11e •t•••r4 ia 
iu clau . Orcbauu-a> h tbh kiD• of prod•ct." 

ID Nicroeo-p\oltha, Kay 1911., p. lO. 

lf your i.t.:a of D.l•a:I ca.p\olter .._u•ic"' h a ••riH of 
raa pJ 111ohu that •ouad like a cro u betv•..., a kaaoo and 
• buaa N W, you hnea•t experi.ence• Orcb•tra-ID. T!ai • 
brilliant hardvare/ eoftwau c•bination plus • daht iato 
JO\lr tu-eo Model 1 (with or without upend.on interface) 
and uy •plifier to ellov you to prod•c.e ~ mudc ill 
up to fO\lr d mu.ltanaoua voicu, 

frott tlH .,.Ht you try out Orchutra- eo • ith the four
••Pl• C011po1itiou include• , you'll be boot••· Uaiaa the 
"auaic opeu tiaa • J• t • "' alo.. wi th the uuptioa.i ly 
comple te doc'99Dtatioa, yo-a' 11 aooa be proar•iq your 
ova •unc - naa if you b• a no pr..,ioua ud~l •~ 
l•d.aa or ability. To-a coatrol U111 aot• playff by ..ch 
vo1ce, alo.. with U.e tODI ~"tllity, loui4aeu, pbr.. i a1 1 

t•po - -•rytbiq that 10.. hto t1'• orcb..tratioa of 
q11ality • u.ic. To-a ca• nea redafiDa eac.1' "'l• •tr-Dt., 1'J 
•pecifyio1 tb auabtir of llatw0m.ca aad. th• nlatha bal
uce of each ooe I 

Fro. fuoty t"OCk to co.plea .,.,a.oaic. Ord11fftrr«I take• 
you wen you wao t to 10 ..ucall7 for ODlJ $19.9) (D/A. 
ayathuiaer, au.ua l, •• proar• for ft.1.- IO Nod.el I. IK 
t.apa . tr-.terubh to 32.l diak) 

NDN IN STEREO.1001 
Stereo feuioa : Orct. ..tra-IS .. , Sl'2'.ts 

COMl'ilG SOON• 
Orc:bettra-to for ti.I-a> Mo4d Ul. 

From Programmer's Guild 
If your sense o f humor Is twisted, if your 
fantasies run toward the macabre, then this 
machine language adventure was made for 
you! The strange aod disgusting room de
scriptions make it fun ; grisly death lurking 
around each twist and turn make it amusing; a 
mmplex game structure makes it d ifficult. 
Spine- tingllng suspense, horrifying surprises 
-- what more could you ask ? 

Tape. . . $14.95 -- FREE WITH $30 PURCHASE! 

http:Sl'2'.ts
http:llatw0m.ca
http:upend.on
http:handli.ng


Get the most from your micro with The CALL TOLL FREE
software and accessories from one of A-og.am 
the world's largest selections. Store 800424-2738 

....... 

DUEL 
«N» 

DROIDS 

By Leo Christopherson from Acorn 
Your 'droid has already learned NIM , so now 
it's time to teach it how to wield a laser sword ! 
Leo Christopherson, author of "Android 
NIM , 11 "Dancing Demon" and other animations. 
has developed a new type of animation and 
high-quality sound in his latest work . 

Your 'd roid starts out as a lowly c lown. You 
teach it how to use a laser sword by control
ling its movements. After training it to be a 
"Grand Master." you enter the tournament 
against the program's s k'illed 'droid! Enter 
tainment for all ages. 

Protected Tape... $1 4. 95 
Protected Disk... $20. 95 

lrom Med Systems 
A new breed of adventuring! Venture 
through a graphically represented 3- D maze. 
with hall s that could dead end -- or recede to 
infinity. Step through the doors or drop into 
the pits . Will you encounter monsters and 
mayhem, or will you be treated to useful ob
ject s and information ? Will you ever get out 
a live? 

You may never find you r way out of 
Deathmaze 5000, but you'll keep trying! 

16K TRS- 80 , 32K APPLE 11 •.•$12.95 

Unbelievable Reeltlme 3-0 Graphics! 

~ 

FLIGHT SIMULATION 

From Sub- Logic 

The wait is over! I f 3- D graphics seem impos

sib le on the low resolution TRS - 80, you hav 

en 't seen this brilliant program. During 

FLI GHT S IMULATION, you instantly select 

instrument f l i ght, radar. or a breathtaking 

pi lot's-eye- v iew. But be sure to s t rap you r

self i n -- you're liable to get dizz.y ! 


Once you put in some a ir time learnin g to fly 

your TRS - 80, head for enemy territory and 

t r y to bomb the fue l depot and airstrip while 

fighting off five enemy warp lanes . Good 

Luck ! 

Level I or I I Tape... $25.0G 


TRS-IO Level II~ 
unless otherwise • • 

noted 

... ·-q 

qq SUPER 
q () NOVA 

110 qqo 

By Bill Hag ue from Big Five 
Asteroids surround your ship. You must shoot 
the asteroids, as well as any alien spaceships. 
Written in fast machine code, this game is 
GREAT! 

You may encounter fi ve different kinds of 
a lien s hip s , Including the very deadly flag
ship. You shoot from your ship's position, 
rotate it, use your thrusters to move -- if you 
are overwhelmed, you can even get away to 
hyperspace. Fast and exciting. 

Tape.... $ 14. 95 

SPACEWAR 
By Device Oriented Games from Acorn 
A two-player, rea l- time action game that lets 
each player con trol a spaceship with rotate , 
thrust, fire, and hyperspace. Five Qame 
options (including gravi ty) and three p laying 
speeds. In fast machine language. 

Tape ... $9. 95 

By Hogue & Konyu from Big- Five 
"The rage of the arcades" is now available for 
TRS- 80! Exciting sound effects add to the ac 
tion as the invaders s woop down to destroy 
your base . Even while you have your hands 
full battling t he aliens , you have to watch out 
for the Flagship! S uper g raphi cs, s uper ac 
tion, super fun! 

Level I or II , t ape .. . $14.95 

PINBALL 
By John Allen from Acorn 
Get your flipper fingers ready for action in 
this real- time, machine language game . 

Lots of sound and flashing graphics make thi s 
fast action game so much like the real thing 
t hat you'll h ave to remind yourself not to 
shake your TRS- 80 . Choose from five p laying 
speed s to match your skill. Can you beat your 
frie nds' s cores ? Will you avoid the dreaded 
"Bermuda Square?" Get PINBALL today and 
find out. 

Protected tape ... $14.95 
Protec ted di s k ... $20. 95 

TYPING TUTOR 


~ 
,/ 

By Ainsworth & Baker from Microsoft 
Speed up your programming and word pro'
cessing with thi s excellent touch- t ypin g in
structional program. Divided into two sec: 
lions, the program first teaches proper finge r 
positioning. You practice keyin g various char
acters, the program adding new ones as you 
progress. In the practice paragraph section. 
you are evaluated for accuracy and rated in 
words per minute. The program continu "' sly 
ad justs to your inc reasing skill, telling you 
which characters you miss and where you are 
slow. One of the most practical programs we 
know of for TRS- 80. 
$14. 95 

DDT Disk Drive Timer 
6RA P H!C DISP L AY OF NO TOR SPE EI 

tP.11/EllO.: 0 RPllRAMI:: 10 
EACll llARl MPRESEMTS 0.17 RPI!. 

ISi.Diil ltrJRllECll IFllST> 
m.oo m.67 2'18.33 300 301.67 303. 33 305.oo 

.1•••••••••1......... 1 •••••••• •1•••••••••1•••••••••1......... 1. 

from Disco- Tec h 

Analyze and adjus t your disk drive motor 

speed wi t h a rea l- time g raphic di splay . Ma 

nual detai ls u se for Radio S hack , Shug •rt . 

MPI , Pertee and Vis ta drives, and DDT can be 

used wi t h any drive. All you need is DOT. 

two scr ewdrivers and fi ve minutes. 


Disk..... $29. 95 


• ·-M.... ..... .:.
....... ....:... INVADERS 

I I I I I I •• • 

I I I I I I .,:".~ FROM
• • I e I I :: : 

,U.\l•.11,• .:::: . SPACE 
by Carl Miller from Acorn 
A fas t machine language approach to this 
c lassic (and addic tive) space game . As you 
p lay, the aliens drop bombs , move from s ide 
to side, and try to overrun your bases . Hold 
them off - - and score -- by shooting them 
down. But, jus t as you think you've got it a ll 
under control, the action speeds u p. 

I 
Choose the game speed, enemy bomb freque'\
cy and accuracy, shots on screen and the 
number of your bases. Move your base and 
s imultaneou s ly fire at the invaders -- you 
cannot do thi s in most s imilar games . Full 
sound effects add even more excitement to the 
inc redible speed a nd action of INVADERS 
FROM SPACE. Fun for a ll ages and s kill 
levels. 
Pro tected tape.... $14 . 95 
Protected disk .. . . $20. 95 

r-~~-;;:o;"K-;-;,;c;;:;2"00wisc-:,-;;;A;.:-~-:-~.;~:-;,;.-;001;--~1 
I Item Pr Ice Postage $1 .00 name I 
I Tota I addr I 
I o CHECK o V I SA c I ty state _ z Ip I 

L---~---------~~~~~~~£~~~--£~~-------~~-==J 
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Mini-Disk Storage Systems for TRS-80* Computers


Access ... 

Offers More. 


Charges less. 

FormarNO-
Stor- ,......,..... Triel100'% 41 hr.Price ,_ Fllppy Dbl-Denaitv Sal-Denaltv Teated Bum-In Warren~ Period... /Drive Model 11 

40-TRACK DRIVES 
Access Unhm1ted 

AFD- 100' 
AFD- 100F ' 

MTI 
TF-5 

Midwest Comp & Per, 
MPl1B·51Check this line-by-line com Aerocomp 
Mdl 40-1parlson of Access 5-inch CPU Shop 
CCI 100 

AMI 
mini-disk systems for Mod
el I and Model Ill computers. 40-Uack 

ID-TRACK DRIVESNobody offers more ben
Access Unllm1tedefits, better service or lower AF0-200' 

prices. 

Free trial offer 

AFD 200F' 
MT1 

TF-8 
Aerocornp 

80·1k mdl 
CPU Shop 

CC1·280 
AMI 

SO-track 

Use your brand new AFD drive system for up to 15 days. If you're not 
completely satisfied, pack it in the original shipping container and send it 
back to Access. We'll refund the price of the system (less shipping 
charges) , no questions asked . (No refund for misuse or improper 
handling.) 

Operating burn-In test - too 
Every drive that leaves Access 1s not only 100% electrically tested and 
double-checked for mechanical alignment. but it is also given a full 48
hour operating burn-in test. You'll find a test list - checked and signed by 

Software galore! 
Games. Business programs. System software. We sell many of 
the best TRS-so· Model I and Model Ill programs. and at com
petitive prices. Make Access Unlimited your one-stop shopping 
center for all of your TRS-so· software, hardware and accesso
ries. Save big ! Call our toll-free order number, 1-800-527-4196t 
for free descn tive literature. 

USE YOUR CREDIT CARD AND SAVE! VISA AND 
llii..MASTER CARD CHARGES ARE NOT DEPOSITED UN-....illll 
......TIL THE DAY YOUR ORDER IS SHIPPED. CALL NOW""'lltllll 

TOLL-FREE, 1-800-527-4196t . 
the DOUBLER111 

Percom's new plug-in adapter for your Expansion 
Interface stores almost twice the data on a diskette 
track as a single-density system.You can store up to 
four times more data - depending on the type of 
drive - on one side of a diskette than you can store 
using a standard Model I mini-disk drive. Other 
features: Reads. writes and formats either single or 
double density minidiskettes • Runs TRSDos·. 

NEWDOS+ * Percom OS-80"' or other single-density software without 
changing either software or hardware. Switch to double-density when 
convenient • Includes DBLDOS"'. a TRSDOS" compatible double
density operating system. • Includes on card. high-performance data 
separator circuit • Installswithout rewiring or trace cutting. • Introductory 
price. including DBLDOS and format conversion utility, only $219.95. 
• Permits Model Ill software to be read on Model I computers. • 

$295 00 no 180 Kbyles 102 Kbyles yes yes yes yes 
329 00 yes 360 Kbyles 204 Kby1es yes yes yes yes 

3~9 00 no ? ? ? ? ? no 

321 00 no ? 102 Kbyles ? ? yes no 

34995 yes ? ? yes ? yes yes 

31 4 00 no ? 102 Kbyles ? ? yes no 

32500 no ? ? ? ? ? no 

42995 no 368 Kbyles 205 Kbyles yes yes yes yes 
449 95 yes 736 Kbyles 410 Kbyles yes yes yes yes , 

63900 no ? 200 Kbyles ? ? ? no 

45995 yes ? ? yes ? yes yes 

429 00 no ? 204 Kbyles ? ? yes no 

56000 no ? ? ? ? ? no 

one of our competent technicians - in the drive carton. If adrive has latent 
defects, the burn-in life test will weed them out . The drives we ship just 
keep on running. And running. And running. 

About our warranty 
Venus de Milo has about the right number of fingers to count our warranty 
returns. Nevertheless, your new drive system is covered by our compre
hensive 90-day limited warranty. The details are spelled out in the illus
trated users manual included with each AFD drive system. 

DATA SEPARATOR111 


This PC board plug-in adapter for the TRS-

so· virtually eliminates data read errors 

(CRC error - Track locked out !) which 

occur on high-density inner disk tracks. a 

problem that has plagued TRS-so· sys-
terns. The Percom Data Separatorn• is in
stalled in the Expansion Interface without modifying the host 
system. Caution: Opening the TRS-so· Expansion Interface may 

.,__void the_limited 90-d_. _ _ __ _. :.-_ __ _. ,.._ _ _ _ _ __ .__ a ...warrant ._$29.95 _______ 
Disk System Interconnecting Cables 
Improvement over RS cable design places d rive 0, which includes the 
cable termination, at the end of the cable to eliminate the reflected noise 
of an unterminated cable. Better data integrity Prices: 

Two-Drive Cable . . . ... . . . $24.95 
Four-Drive Cable . . 34.95 

Power Line Fiiter 
1151250 V. 50-400 Hz Instructions included for easy installation in stan
dard mini-box chassis: $19.95 
Mlnldlekettn (Double-Density rated) 

10 Disks in a convenient plastic organizer box . . . . $34.90 
Single Disk . . . . . . . . . . . . . 3.49 

Diak Drive ID Tabs 
1• x 1'/•" self-adhering plastic drive identification tabs. Compatible silver 
with engraved black drive number Two tabs (Nos.0, 1): $2.50; three tabs 
(Nos. 0, 1. 2): $3.25: four tabs (0, 1. 2. 3) $4.50. 

How to Order Order by calling Access Unlimited toll-free on 1-800-527-4196t. 
Mail orders also accep1ed Orders may be charged toa VISA or MasterCard account or pa•d by a 
cashier's ct\eck. cenitied check or money order We accept COD orders w11h 25% dePos11 Sorry, 
we cannot accept personal checks We pay shipping and •nsurance charges on orders over 
$1000.00 Add approximate insurance and shipping charges for under $1 .000 00 l1 1n doubl 
abou11hese charges. ask when you call 1n your order. Texas residents •nclude 5% sales tax 
M1rnmum order $20.00. Allow 2 10 4 weeks for delivery. tTexas residents call (214) 494-0206. 

.-229ACCESS UNLIMITED 
315 N. Shiloh . Ste. 01 · Garland, TX 75042 

(21 4 ) 494·0206 

T trademark of Ac:cesa Unlimit6d Company. "RADIO SHACK and TRS-80 are trademarks of Tandy Corporation. ™trademark of Percom Data Company, Inc. ttrademark of Apparat Corporation. 
ALL PRICES AND SPECIFICATIONS SUBJECT TOCHANGE AND ALL OFFERS SUBJECT TO WITHD~LWITHOUT NOTICE. 

http:warrant._$29.95


TUTORIAL 

The interesting field of random acce5s. 

How to Handle 
Those Random Files 

Ken Knecht 
1340 West 3rd Street #130 
Yuma, AZ 85364 

TRS-80 random disk files are 
very useful for storing infor

mation, especially if the data 
must be changed later. This is 
true for data bases such as in
ventory, mailing lists, etc. 

Random files are easy to use; 
easier, in fact, than sequential 
files with their involved punctua
tion requirements. One disad
vantage of random files is 
wasted space if your records are 
less than 255 bytes. We'll dis

cuss some ways to reduce this 
wasted space, but as long as the 
records are fixed at 255 bytes 
(256 in TRSDOS 2.3) this will be a 
problem. 

Setting Up 

When setting up random files, 
your first task is to determine 
the record format. We'll take a 
typical inventory record as an 
example: 

Item Oescriptlon-Strlng- 25 characters 
Quantity In Stock-lnteger-2 bytes 
Price Each-Single Preclslon-4 bytes 
Location-Strlng-10 characters 
Date of Last Saie-Strlng-8 characters 

Note that we have allocated 
only two bytes for the integer 
and four bytes for the single pre
cision number. 

To convert the single preci
sion number stored in variable P 
to a four-byte string, use P$ = 
MKS${P). Use 0$= MKl$(0) to 
convert the integer in variable O 
to a two-byte string. To get the 

number back, use P= CVS(P$) 
or 0 = CVl(0$). This is faster 
than using 0$ = STR$(Q) or P$ = 
STRS(P) to store the number and 
0= VAL(0$) or P= VAL(P$) to 
get it back, and usually takes up 
less disk space. Remember that 
you can store only strings in a 
random file. 

Look at Fig. 1. To put a string 
on the disk we must do several 
things. One of them is to point to 
the correct record, for example 
Record 5, with GET 1, 5. The file 
must have been opened with 
OPEN R, 1, FILE$, thus referenc
ing it as file number one. 

Before we can GET the record 
we must FIELD it. In this case 
we would use: FIELD 1, 25 AS 
A$, 2 AS 8$, 4 AS C$, 10 AS D$, 8 
AS E$. Note how the length of 
the variables matches the 
length of each item in our 
record. 

You can use any variable 
names and sizes you desire. If 
you run your letters together 

without spaces, to save memo
ry, be sure to put a spa<>e be
tween the AS and C$, orJhe in
terpreter wi II read it as ~SC$, 
and you'll get a syntaJ! error. 
ASC is a reserved word. 

To put a field in a recOt'd, first 
be sure it has been properly 
fielded. Assume the itim de
scription has been stored in 1$, 
the price in P, the quantity in 0, 
the location in LS and the date in 
DA$. Before you PUT the ~ecord 
you must use: 

LSET A$ = 1$: LSET B$ = MKIS(Q): LSET C$ 
=MKSS(pt: 

LSET 0$ = L$: LSET E$ = DA$ 

Then use PUT 1,5 to put the 
record in file 1, record 5. Yoy can 
use RSET in the same way fl you 
want the data right justifipd in 
the field. See Fig. 2 for LSET and 
RSET used with the sample file. 

I have always found it safest 
to GET a record before you PUT 
It, even if it doesn't exist yet. 
Funny things sometimes hap-

I ITEM DESCRIPTION IQTY I PRICE I LOCATION I DATE 

I1 I I I I I I I I I I I I I I I I I I I I I I I l2sl2sl21H I H32I I I I I I I I 141 H I I I I rH 
Fig. 1 
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GRAPHIC GAMES Color Invaders • Action Games 

• Asteroid Ac t ion • Adventu res and More 
PROGRAMMERS TOOLS Monitor • Assembler 

• Editor • PASCAL • D1agnost1cs 

HOME PROGRAMS Data Organizer 


• Home Finance • Educa tional Programs 

M EMORY • BOOKS • ACCESSORIES 


Shipping from Stock 


.., 
~ ~ 

DISCOUNT 

Stock Computer Paper & Labels 


Over 50 Items In Stock 


ITEMS IN STOCK Custom To Your NHda 
Stock Forms Blank or Green Bar Invoices 

Statements 
 Shippers 

Index Cards 
 Custom Checks 

Pressure sensitive labels all sizes 
 Custom Continuous Envelopes ,,Continuous #10 envelopes & Letter Heads 

Continuous Blank Letter Heads 
 Statements ~ 

Spacing charts & layout sheets 
Forms rulers Quantities 01 1000 Or More 

Send Inquiries To: 
~ 

~,,. WHITE RIVER PRODUCTS ..-450 

P.O. BOX604I ,;Ii 

I ~ 
 MT. CLEMENS, MICHIGAN 46043 

Name 

Street Phone 

State Zip 

,, 
Type of Equipment 

FREE 81 Tax Guide ~t Ocomputer 0 
Sl!.,,FOR 

Package 0 Stock Price ListYOUR TODAY 

~ ~r ~ c 
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pen if you don't. Note that this 
can't be done with a Model II. 

Program Listing 1 is a sample 
program to enter some Inven
tory items. Assume the file has 
been opened already. The 
LOF(1) + 1 in line 100 sets X to 
the next available record. LOF(1) 
is the last record (Last Of File). 

Program Listing 2 enables us 
to read records. Again assume 
the file Is already open. 

Program Listing 3 enables us 
to change one Item in the inven· 
tory. 

Techniques 

In a few cases I used LINEIN
PUT, when the data might con
tain a comma or other delimiter 
which would get an Extra lg· 
nored if I used INPUT. When I 
asked for ANOTHER, I only 

lit X•LOP(l)+l 

looked at the first letter in the 
reply. That way Yor Yes or Yeah, 
etc. would work. 

When printing the price, I 
used PRINTUSING to give a 
properly formatted display. In 
lines 580 to 620 I set the variable 
to the old value before using IN
PUT. This meant the old data 
would be in the variable if the 
user replied only Enter. This 
doesn't work in the lines that 
use LINEINPUT. 

GOTO 30 Is at the end of every 
module. Program Listing 4 ex
plains that. 

Put the four program seg
ments together and you have a 
complete program. This is an ex
ample of modular programming. 

Problems 

The program wastes a lot of 

111 LINEI NPUT" ITEM DESCRIPTION? " I 1$ 
121 INPUT"OUANTITY"1 0 
131 INPUT• PRICE• ; P 
141 LINEINPUT"LOCATION? " 1L$ 
159 INPUT"DATE (81 / 92/ 81) •:DA$ 
161 F I ELD l, 2 5 AS A$, 2 AS 8 $ , 4 AS C$ , 11 AS D$, 8 AS £$ 
171 GET l, X 
181 LSET A$•I$: LSET • $•MK!$ (0) : LSET C$• MllS$ (P) 
191 LSET D$•L$ : LSET £<•DAS 
2 81 PUT l ,X :X•X+l 
218 I NPUT"ANOTHER"1AN$: IF LEFT$(AN$,l)•"Y" THEN 111 
228 GOTO 31 

Program Listing 1 

381 LINE INPUT" ITEM DESCRI PTION? " 1IS 
311 FOR X• l TO LOP(l) 
321 FIELD l, 2 5 AS AS, 2 AS 8$, 4 AS C$, 11 AS D$, 8 AS E$ 
339 GET l ,X 
3 48 If INSTR( A$ , I$)> 1 THEN 368 
351 NEXT X:PRINT"ITEM NOT POUND" :GOTO 411 
368 PRINT" ITEM DESCRIPTION : • 1A$ 
371 PRINT"QUANTITY : "1CVI (B$) 
388 PRINTUSING"PRICE: $$ff lt . lt ":CVS (C$) 
39 1 PRI NT" LOC ATION: • I D$ 
UJI PRINT•oATE : • ;£$: PRINT 
411 INPUT"ANOTH£R"1AN$: IF LEPT$(AN$,l)•"Y" THEN 311 
4 21 _GOTO 38 

Program Listing 2 

588 LINEINPUT"ITEM D!LCP lPTION? "1 I$ 
518 FOR X•l TO LOP ( l) 
528 FIELD l, 25 AS A$, 2 AS 8$, 4 AS C$ , 11 AS D$ , 8 AS E$ 
531 GET l,X 
541 IF INSTR(A$, I$)>1 THEN 561 
5 51 NEXT X: PRINT" ITEM NOT POUND" : GOTO 661 
561 PRINT" REPLY WITH <ENTER> I P YOU DO NOT WISH TO" 
578 PRINT" CHANGE AN ITEM, OTHERWISE ENTER THE NEW DATA. " :PRINT 
581 I$•A$ : PRINT"ITEM DESCRIPTION : "1 IS1" ?",:LINEINPUT I$: 

IF I$•" " THEN I$•A$ 
591 O• CVI(8$): PRINT" OUANTITY: " 101:INPUT 0 
611 P•CVS (C$): PRINTUSING" PR I CE $$ffff,lf"1Pp PRINT" "11INPUT P 
611 L$•D$ :PRINT"LOCATION: " 1L$1" ? " ,:LINBINPUT L$ 1IP L$•"" THEN 

L$•D$ 
621 DA$•£ $ 1 PR I NT"DATE : • 1DA$ I• " p INPUT DA$ 
63' LSET A$•I$ : LSET 8$•MKl $(0) : LSBT C$•111lS$(Pl 
641 LSET D$•L$:LSET £$• DA$ 
6 51 PUT l,X 
661 INPUT"AliOTHBR"1 AN$: IPLBPT$(AN$,l)•"Y " THEN 511 
671 GOTO 31 

Program Listing 3 



disk space; only 49 bytes are divide this into 255 to see how 
used in each 255 byte record. many subrecords we can flt into 
Also, it would be nice to be able a record. We use INT() because 
to delete a whole record if an we want an Integer result. In line 
item was discontinued, and be 160 we add a second FOR loop 
able to print a sorted list of the to keep track of the number of 
whole Inventory fi le. subrecords. Note that we start 

Program Listing 5 rewrites the the loop with zero and count to 
first module to use disk space one less than the number of sub
more efficiently. With this small records. 
modification we store 245 bytes In line 170 we calculate the 
in each record (49 x 5) and waste number of subrecords already 
only 10 bytes. looked at-Y (our subrecord 

In line 10weset RSto49. This oounter)• RS (the record size). 
Is the subrecord length. We then We add the 1 • and put every-

II CLEAR lHI : LIH I NPUT. PILE llAJIE7 • r FI LES 
21 OPEN• a • , l, PILES 
JI CLS: PRINT • llENU• 
41 PRINT• 1' ADO ITEM• 
51 PRINT 0 2 : DISPLAY ITEi!" 
61 PRINT" l: CHANGE ITEM" 
7 1 PRINT"4 : FINISHED" 
81 INPUT" CHOICE BY NUMBER• rc: IP C<I OR C>4 THEN 81 
91 ON C GOTO 111, 311, 511, 95 
9 5 CLOSE : END 

Program Listing 4 

198 RS•O: SU• INT(255/ RSI 
1 11 LI NEINPUT"ITEM DESCRIPTION? • ;IS 
128 INPUT"QUANTITY• ; Q 
I l l IN PUT"PRI Ct • : P 
141 LI NE I NPUT• LOCAT I ON? •:LS 
151 INPUT· o ATE (81 / 12/ 811 " rDAS 
161 FOR X• I TO LOF ( ll : FOR Y•I TO S U-I 
17 1 FIELD I, ( I • RS • Y) AS ZS, 25 AS AS, 2 AS 8 S, 4 AS CS , 

I I AS DS , 8 AS ES 
181 GET l , X 
198 I P LEPTS(AS,l) • CHRS(ll THEN 231 
218 NEXT Y, X: X• LOP(ll+ I 
211 FIELD 1,25 AS AS , 2 AS BS, 4 AS CS , I I AS DS, 8 AS ES 
221 GET I. X 
238 LSET AS•I S: LSET BS•MKIS (Q) : LSET CS•MKS$ (Pl 
248 LSET DS•LS : LS ET ES•DAS 
2 51 PUT 1, X 
26 1 INPUT" ANOTHER•: AN S: IF LEFTS(ANS ,l)••Y" THEN Ill 
271 GOTO J I 

Program List ing 5 

11 CLEAR 2111 1 : LINEI NPUT"'F I LE N>Jll E? "' J f lLES: OP EN "' R"' .I.FILES 
21 ft5 •4 9: SU• IHTI HS/RSJ: C• l: DI M OASILOP' O ) • SU. 4 ) 
ll f'OR X• l TO LOP(l): FOR Y•IS TO SU-1 
4 8 F IELD 1, 11 • RS • YI AS ?$, 2S AS AS, 2 AS 8 $, 4 AS CS, 

111 AS OS, 8 AS ES 
5 iJ GET 1.X : I f' LEf'T S( A. $ , 11 • CHRS ll l T HEN 88 
6i DAS IC,t) •AS: OASIC, l)•BS : OA$(C,2J • CS : OAS (( , ))•OSt DA$(C. 4 1• ES : C• C+l 
8lit NEXT Y, X: C• C- 1 
99 M• C: PRI NT"'NOW SO~T I NC "' 
UV H.• I HT IM/2 ): If jil •B T HEN 2U 
118 J • l: k • C-M 
121 J • J 
1)1 L • l+M 
1 0 IF OA$(J, i ) < OASfL ,I) TH tN 24 1 
I SI FOR X• e TO su-1 
161 f OR Y•I TO 2 
lJil Al • Pt t lC f VA RPT RtOA.$(1, Xl) +Y) 
188 A.2• PEE!Cf VARPTR (OAS(L, XIJ•Y ) 

191 PQ)l;E (YARP'U l DAS I I , X ) I • YI ,A 2 

2il lf POKE(VARPTRtOAS(L, X) l +Y l ,A l 

2 11 NEXT Y. X 

22 1f 1 •1 - M: IF l < l TH E" 24• 
211 GOTO I ll 
2 U J • J •l : IP J >k THEN l et 
2~1 GOTO 121 
268 PRlNT.FJ NI S Ht: O SORT , NOW SAVJ NC P I LE IN NEW ORDE R. " 
211 Cl • l : f'OR X•l TO LOP (l ): f'OR Y• ll TO SU-1 
288 F JE LD 1,(1 • RS • YI AS 1$, 2S AS AS, 2 AS 8$, 4 AS CS, 

18 AS 0$, 8 AS ES 
29 1 GET I. X 
180 If' C l >C TH£N LSET A$ • C HR$ ( 8 ): COTO l21 
J U LS ET A$ • 0AS(Cl, 8 J 
) 2 11 LSET BS• OAS(Cl , l ): LSET CS • OASICl,21 : LSET OS• OAS(C l,)): 

LSET E$ • DAS(Cl. 4) 
))8 PUT l.X : Cl•Cl +l 
) U NEXT Y, X: CLOSE: C LE AR l: Ruw·t NVE NTRr 

Program List ing 6 

,... See List of AdVenisers on page 306 

WO RD PROCESSING I NP UT UTILITY 

FOR BASIC PROGRAMS 


PI COSU B : I NPUT SUBROUTINE (Model I I III ) 

Z- 80 program which allows word processing features for Basic 

data en try and editing. Some feature s are : 


0 Blinking non- destruc table c ursor , insert and delete, 

repeating left • r ight arrows, space , and control key 


0 A special control func tion can be c hosen by the 

operator to save the e ntire line or only wh a t was type d 


0 User can specify where and how long each line can be 

0 Program is activated by a Usr call , r esult is a s t ring 

0 Basic p rogram provided to demonstr a te all methods of 


operation to allow maximum u tilization of these (and mor e) 
features . Includes complete e asy to r ead manual . 

PI COSUB : Disk or Level II tapes: $19.95 

QUALITY ASSURANCE SYSTEM 

This i s s c omp lete system which will al low you to ask your o,Wn 

questions , set your own s tandards, and do your own tes tin g on 

just about any produc t , process, or ser vice. Information about 

standards, las t p r oduct te s ted or accum ulated produc t testing 

can be listed or printed q uickly. Data entr y and edit in g is fast 

and eas y to learn because it incorporates all t he features of 

our Input Subroutine (above). "' 


Requires 48K, 1 or more disk. ( Recommended Dos: DOSJ>L!JS) 

Quality Assurance System (Model I / Ill) : $79 . 00 

Manual only : $10.00 


PICOTRIN TECHNOLOGY, INC . .,-474 
3531 San Castle Blvd. Lantana , Fl. 33462 (305) 586- 23 77 
Specify your complete computer system when ordering. 
Write for more information. Fl. residents add sales tax. 

Storm Coming? 

How manv times have vour p lans revolved around the W.ather? 

Now vou c an turn your T RS -80 into a weathe r fo recaster , anq stop 
gett ing caught in the rain II 

CLIMATE-COMP was created by National Weather Service 
Meterol o gist, author and editor David Carman. 

THE WEATHER FORECASTER program w ill give you a short 
range forecast for your area. Enter a few s imple measu re ments, 
eas ily obtained from newspapers or the U.S. Weather Service, to 
receive a short range forecast for the next six ho urs. 

THE WEATHER PLOT program is t he result of vears of carefu lly 
collec ted data. At your command are records, charts, graph~, f ac ts 
and figu res on local weather for every major c ity in the Un ited 
States. Choose your area of the country and the data fi les wil l 
release a fl o od of information. Each city is listed with its monthl y 
ra infall , monthly and yearl y average temperature, average wind 
speed , s nowfall, heating and cooling degree d ays, annual average 
sunshine, humidity and record-break ing temperatu res. 

CLIMATE COMP for all t he Information yo~ need 
to know what the weathe r has in store for you. 

c.sutt• based: system requires 16K, 1~111, 
Pkg. no. 0102R $19.95. Disk •blsed: 
svs.tam requires 32K one cfisk drive, 
Pkg. no. 0316RD $24.95. 

TO ORDER: Contact 
y~r l ocal Instant ~oftware 
dealer . I f these programs 
are unavailable, call tol.1-free 

1-800-258-5473 
•A trademark o f Tandv Corporation 

lns1antSoftware· 

PETERBOROUGH, N.H. 03458 .-533 
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thing in parentheses to make 
Disk BASIC happy. If Y=O, we 
put nothing in Z$ (1•49•0=0), 
thenJ as Y advances we step 
through the subrecords one by 
one. At each step we put the 
subrecords we already looked at 
in Z$, then disregard Z$. 

In line 200 (note the added 
NEXT Y) we didn't find an empty 
record in the file, so we incre
ment• X to the first unused rec
ord and FIELD as for the first 
subr~cord. 

In line 190 we check A$ to see 
if the first character is a null. If it 
contains a valid subrecord, it 
would not have a CHR$(0) for the 
first character, because we are 

LSETing the data in A$. An un
used subrecord would have a 
CHR$(0) in the beginning of A$, 
because the .disk contains 
CHR$(0) until you put something 
there. 

The next task is to find a sub
record to be deleted. In this case 
you'd use code similar to the 
module beginning at line 500 
(change data) to search for the 
Item, then ·put a CHR$(0) in the 
first byte of A$ when LSETing 
A$. It will thus be considered an 
empty subrecord when search· 
Ing for a place to put a new sub
record. You could use 
MID$(1$,1,1)= CHR$(0). Be sure 
to add the additional subrecord 

code to all the modules; I only 
added it to the add data module. 

To sort the data you'll have to 
put It into an array in memory. In 
this case, we'll use the array 
DA$. To calculate the array size 
you'd use DIM DA$(LOF(1)•SU, 
4) after the file was opene(j and 
you calculated SU. Be sure that 
the program sees this DIM state
ment only once while the pro

. gram is running or you'll get a 
double dimension error. Note 
also that this won't work if you 
add any records to the file after 
you DIM the array. 

To get around these problems 
I'd use a separate subroutine 
called by the main program to 

B N 7 3I 

LSET 

B N 7 3 

RSET 

Fig. 2 

call the sort program. The sort 
program in turn would recall the 
main program when it finished: 
1000 CLOSE:RUN"SORT". 

The menu would call line 1000 
when a sort was requested. See 
Program Listing 6 for the sort 
routine. 

CLEAR 20000 in line 10 should 
be changed to reflect the 
amount of string space avail· 
able after the program is loaded. 

Line 300 ascertains that any 
unused subrecords have a 
CHR$(0) in their first byte to 
show they are unused. The 
CLEAR 1 in line 340 makes sure 
there is enough room to reload 
the inventory program. 

The sort is a shell sort. The 
VARPTR routine speeds up the 
program. BASIC now doesn't 
have to do any garbage collect· 
ing as string space keeps filling 
up with temporary variables. 

Be sure that the string space 
in line 10 is ample to hold the in
ventory for the sort. The sort on
ly looks at the item description. 
To use another column make it a 

Ra9io Shack De~ler #R491 

MODEL Ill 
LEVEL 111 BASIC 

26-1062 

12 Issues For Only $12.00 
All The TRS-80®* News You Need 


When You Need It 


Now In Our 3rd Year Of 

Continuous Publication 


One Of The Oldest 

TRS-8()@* Newsletters 


Still In Circulation 


- Featuring 
• Applications • Product Reviews • 

• Machine Language Tutorials. 
• And Much More • 

Call: 312-782-9750 
Write For Free Sample: 

Chicatrug News .-111 

c/o EBG & Associates 
203 N. Wabash Av 
Chicago, IL 60601 

• TRS-801" is a Trademark of Tandy Corp. 

$825.00 


WEACCEPT CHECK, MONEY ORDER, OR PHONE ORDERS WITH VISA OR MASTER 
CHARGE, SHIPPING COSTS WILL BE ADDED TO CHARGE ORDERS. DISK DRIVES, 
PRINTERS. PERIPHERALS, AND SOFlWARE-YOU NAME IT, WE'VE GOT IT. 
WRITE OR CALL FOR OUR COMPLETE PRICE LIST. 

C & S ELECTRONICS, LTD. 32 EAST MAIN ST. MILAN, MICH. 48160 
,.,.145 (313)439·1508 (313)439· 1400 

(., & S EL[, TRONICS MART IS AN Al' lHORIZED RADIO SHACK DEALER #491 
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(your dictionary, that is) 

Now you can proofread and correct ten pages of text in less 
than one minute, with MICROPROOF dictionary software 

• 	 EASY TO USE: Prepare your text on any Z-80 based microcomputer, using any of a number of popular word 
processing programs. When you are finished, enter the appropriate command, and MICROPROOF proofreads 
your document , displaying misspellings and typos on the screen. Then MICROPROOF displays each error 
separately, r~questing you to enter the correct spelling for each. Finally, MICROPROO F correc ts your document. 
All in less than a minute. 

• 	 COMPREHENSIVE: MICROPROOF comes with a 50,000 word vocabulary. That 's equivalent to a Webster's 
Pocket Dictionary. And MIC ROPROOF's dictionary is INFINITELY EXPANDABLE. You can add your own 
technical words and jargon. 

• 	 RECOGNIZES prefixes, suffixes, hyphenation and comment lines. 

• 	 REQUIRES ONLY 32K o f memory and one single or double density 5 \1,; inch or 8 inch disk drive. 

• 	 AFFORDABLE: Available in three forms: fully independent program to identify errors, independent program 
to identify and correct errors, or with a conversion program that will permit MIC ROPROOF to operate from 
within your own word processing software. 

PRICES 

TRS-80® Model I or lll version S125.00 Correcting Feature S60.00 
TRS-80® Model II version S200.00 Word Processing Conversion 
CPIM® version S200.00 Scripsit® or Electric Pencil® S35.00 
APPLE® version available soon Separate User's Manual SS.00 

Master Charge and Visa accepted. No COD please. California residents add 6% sales tax. Send for a 
brochure- specify type of microcomputer and word processing software used . Dealer inquiries welcome. 

l'~CORNUCOPIA SOFTWARE .,,.31e 

· "''"
11 

•• Post Office Box 5028 
- . Walnu t Creek, California 945% 

. (415) 524-8098 

Let MICROPROOF Find Your Errors 

Before Someone Else Does! 
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Makewaues 
in the 
cerman 
com 

marketI 
Advertise in. 

LH~P 
The German-language computer market has an exceptional 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 addi· 
tion, the CHIP audience has made computing a hobby 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 50,04r. Get yourself into the European 
market today by advertising in CHIP. "IVW Auditing (ABC equivalent), 3rd quarter t980 

GENERAL ADVERTISING RATES" 

SIZE 1x 3x 6x 12x 

1 pg. 1565 1410 1330 1252 

3;4 pg. ~174 1057 998 939 

213 pg. 1044 940 888 835 

1/z pg. 783 705 666 626 

113 pg. 544 490 462 436 

1/ 4 pg. 410 369 348 328 


"U.S. Dollars effective 611181. Rates subject to change 
In accordance with exchange r•tes. 

FOR MORE INFORMATION CONTACT: 

DEADLINES 

LHt D•t• M•terl•la 

IHue On Sale D•t• Cloalng Date In Germany 


Sept. Aug. 31 July 20 July 27 
Oct. Sept. 28 Aug. 17 Aug. 24. 
Nov. Oct. 26 Sept. 14 Sept. 21 
Dec. Nov. 30 Oct. 19 Oct. 26 
Jan. Dec.28 Nov. 16 Nov. 23 
Feb. Jan. 25 Nov. 30 Dec. 7 

r~;;~• -~ ~\~.... ~ 

~ Take advantage of ~ 
~ the b~st interest ~ 

Piergiorgio Saluti ~rates in years. ~,
European Representatives 1--=:J ~ ~~~~ 
(603) 924-7296 L___.=J 

WAYNE GREEN INC. PETERBOROUGH, NH 03458 
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T, T 
4 

R5 RE AO CVCLE 

NE XT 


OMUX 


CAS 


W"R WR I TE CVCLE 

Fig. 3 

user selected variable or change 

it in line 140. 
Th is Is no comparison for a 

machine language sort , but It 

hobbles along at a fair speed for 

a BASIC sort. The big disad van

tage is that the whole thing 

must fit Into memory. By run

ning the sort as a separate pro

gram, we can use maximum 

10 8 M Hz 

0 

MREO 

NE XT 

OM UX 

C AS 

MREQ 

string space for the f i le. If this 

sort is too slow, or your RAM Is 

not ample for the fi le, look into 

Racet's DOSORT program . Th is 

is a very fast machine language 

sort and does not require that 
the Il le be in RA M. 

Printing 

You have seen how we dis

play the data in several of t he 

modu les. Now print the head

ings across t he screen, and then 

the data, using tabs to keep the 

separation right. You kno w the 

lengths of the da ta, so th is 

shouldn ' t be a problem. In the 

case of the price and quantity 

you' ll have to guess at the ma x

imum lengths. 

You can use a program like 

this to store most any data base. 

My intention was only to give 

you a few examples of using 

random files to store data. I 

hope you give these techniques 

a t ry in your next p rog ram. They 

are worth studying if you are 

learn i ng to use ra n dom 
access. • 

1 147 NANOSECONDS 

INSTRUCTION 
FETCH 

• AP101 
• AP102 
• AP103 
• AP104 
• AP105 
• RS201 
• RS202 
• RS204 
• RS205 
• P401 
• P402 
• P403 
• CC90 

,, , 99 

5650 INOIAN 

• RS205 

Apple II with Single Diak Drive ............ . $109 
Apple II with Double Diak Drives . . . . . . . . . . . 119 
Apple II, 9 Inch Monitor & Double Drives . . . 129 
Apple///, two additional Drives & Silentype 139 
12 inch monitor plus accessories . . . . . . . . . . 99 
TRS-SO Model I, Expansion Unit & Drives .... , 109 
TRS-80 Monitor o r TV set . . . . . . . . . . . . . . . . . . 84 
TRS-80 Model Ill . . . . . . . . . . . . . . . . . . . . . . . . . . 129 
Radio Shack Color Computer . . . . . . . . . . . . . . 89 
Paper T iger 440/4451460 . . . . . . . . . . . . . . . . . . . 99 
Cent ronics 730n 37 - Line Printer II/IV . . . . . . 89 
Epson MX70 or MX80 . . . . . . . . . . . . . . . . . . . . . . 89 
Matching Attachfl Case . . . . . . . . . . . . . . . . . . . . 75 

COfllOUTif ca company IM1... 
MOUND CT COLUMBUS. OHIO 43213 (6141 868·9464 ~ 

RO version only 

USED in excellent condition 

RO $995; KSR $11'95 

I 
SAVE morethan 500/a 

FOi Res1on 

Yl'llnlo 

Mas1erCard. VISA 
Check MO, PO. 

Rugged and well-constructed : available 1n KSR and RO versions; 
feature 96 ASCII (upper & lower case) plus 27 graphics characters in a 
5X7 (optionally 5X9) dot matrix. Prints bidirectionally (logic seeking) at 
t80 char / sec on std pin feed paper (up to SIX part) in nid and black. 
Tractors are adjustable from 3 to 15 inches: split platen versions also 
avai lable. Electronic top of form/ forms length control and six select
able character print densities ( 10. 12. and 17 cpi plus elongated in 
each). 1 K buffer and 110-9600 Baud RS·232C interface is standard; 
add itional buffer may be added and a Centronics-compatible parallel 
interface is available. Free-standing pedestal unit. 

D S E ~:ital Systems Engineering 
12503 King 's Lake Drive, Reston VA 22091 (703) 6211-2994 

ALSO AVAILABLE: N~ Centionics and Integral Data Systems printers at 
15-20% Oelot.i list; also, used printers ol several makes. cal tor lnformellon! 
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FIRSTWE REDUCED THE PRICE. • • 

NOW, WE HAVE INCREASED 


THE PERFORMANCE 

TRS-80® MOD Ill 
FIRST . .. We lowered the prices of the 
Model Ill from S24QQ* to 

51899 
·we have taken the basic 16K Model Ill computer, expanded 
the memory to 48K and added our ultra-reliable MTI Dual 
Disk Drive system. System is fully compatible with MOD Ill 
DOS and peripherals. 

MOD Ill PLUS 
- PROFESSIONAL SYSTEM 

Now we hove enhanced the basic system to 
increase the processing speed and increase 
the display capability from 64 x 16 characters 
to 80 x 24 characters. This allows complete 
word processing capability on the MOD Ill. 
Speed-up, the basic processing speed hos s

2799been upgraded by adding a Z-800 processor. 
Programs run many times foster compatibly 
without the use of special software. . ........ . . . ..... . . 

MOD 111/80 A5 LOW AS 
Upgraded MOD Ill. two disl~ system. s2 
Nowyou con get 80 trod~ Disl~ Drives allowing 
350K bytes per drive or 700K bytes per disl~ 
drive. An Outstanding Value. . . . . .. . .... .. .. ... .. ... . . 24 9 

MTI has a complete assortment of COMPUTER KITS -6 Accessories 
MTI DISK DRIVES for MOD Ill 

521 95Internal Kits · 40 TK. External Add-on Kits - 40 TK. Model Ill DOS &Manual .. 

Disl~ Drive 1 . Disl~ Drive J 5379 16K 1W11 Kit .. ........... .. 559 
Disl~ Drive 2 Disk Drive 4 . 5359 RS-232 Seriollnterfoce . . _s95 

Ask About Our Extended Warrantee Plan 

CT:l MICR0~£?~~~~~~1~~~N~2~904GY. l~~C.
fMllD * PHONE (714) 979-9923 * TELEX #678401TAD IRIN 
*Uses MTI Memory. Disk Drives & Components 

ALL PRICES CASH DISCOUNTED 
FREIGHT FOO FACTORY 

OF TANDY CORPORATION ASK FOR FREE CATALOG 
®TRS-60'" IS A REGISTERED TRADEMARK 
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~su
INCORPORATED 

CLEARANCE SPECIAL 
SHUGART SA400 (TF-3) 
.35 track disk drive 

includes P?Wer supply s28 9 
and chassis. 
LIMITED SUPPLY 

FREE FULL YEAR WARRANTY· -· 
with purchase of new 40 TK. 
TANDON DISK DRIVE 
comes complete with 
power supply, chassis, 
cable &DOS PLUS 

ONLY s409 

DOUBLE DENSITY SPECIAL! 

MTI Doubler Pkg. includes doubler and mi
crosystems DOS PLUS .3..3D, run single and 
double density, plus a box of Verbatim 

disl~ettes. s275 
DISK STORAGE SPECIAL 
13uy 5 boxes of diskettes 
at ~.30.00 ea. and get 
a $.30 Value Flip-Sort 

FREE 
LEXICON II ACOUSTICMODEM 

SPECIAL CLOSEOUT 

s119 

Memory Kit ( 16K) ... ....... .... ... ... ...... ...... ..... 543.00 
AC Isolator (6 socket) ..... .......... ... .... .. ....... '49.95 
Disk Head Oeoner ............. ..... ... ............. 519.95 
Diskettes Verbatim ( 10) hard ring 5" s.s ..... 530.00 

ER SALE 

Disk Drive Sale! 

with power supply and chassis 

Shugart SA400L. 40 TTk. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . s319 

Pertee FD200. 40 TTk. ............... ..... .... . .... ..... ..... s349 

TF-5 MPt Cl51 . 40 TTk. . . . . . . . . . .. . . . . . . . . . . . . . . . . .. . s349 

TF-11Tandon. 40 TTk. . ..... .. ...... s309 

TDH-1 Dual sided drive, J5 rrl~ . . . . . . . . . . . . . . . . . . . . . . . '419 

TF-JM Drive S~. J Shugart 40 trk. ( 1 cabinet) . . . . . S599 


SOFTWARE SALE 

DOS+ J .J . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . s99 

DOS+ J .JD ....... ...... ......... .. ... ... .. .. ...... ....... ...... 599 

Disk &S~tem Diagnostic . . . . . . . . . . . . . . . . . . . . . . . . . . ....... . s49 


INTERFACES- MOD I 

Interface 16K .... ... .. ..... .. ...... .. ... .... .. ...... .. .... .. 5349 

Interface J2K... . . . . . . . . . . . . . . . . . . . . . . . .. .. .. .. .... 5419 


MONTHLY SPECIAL· NEW FOR TRS-80® 
TF-15 80 TP.ACK TF-17 DUAL 80 TP.ACK 

DISK DRIVE DISK DRIVE 
Double your capocily. 200K Quadruple your capacily. 
byres of storage. Complete 400K byres ofstorage. Com
wi th power supply and pletewith powersupplyand 
chassis. chassis. 

SYSTEMS - MOD I 
Interface J2K. Tf-1 1 d isk drive 
cable and DOS J .J 5799 

MOD I Disk Expansion Systems 
• 2 TANDON TF-11 ......... .... .... .. .. . .. .......... ........ '618 

• 1 Two-Drive Coble .. ..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . '26 

• 1 Expansion Interface J2K .... .. ....... . ... .... ..... .. •419 

• 1 DOS+ J .J .... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...... ... '99 

TOTAL UST PRICE ............ .. .................. ... . ........ . ' 1162 


SPECIAL PP.ICE OHLY ........... .... ... . 


* DARE DRIVES FORANYMICROCOMPUTER 
Pertee FD200 ..... ...... . . . 12&2 FD250 . .. .... . . . .. . . .... ... 1359 


~1:5~ SA~CXJ . ~5-~--::: : :~~; ~~(X): _40 _rrClCk.::::::::: ::~; 
MP1 091 ................... 1399 092 ..... ............ ........ 1525 

TANDON 40 rrk .. . ........ 1259 TANDON 80 trk . . . . . . . . . . 1339 

TANDON D/ 40 trk . ..·......1339 TANDON D/ 80 trk . . ....... 1504 


MICROCOMPUTER TECHNOLOGY, INC. 
3304 W. MACARTHUR. SANTA ANA. CA 92704* PHONE (714) 979-9923 * TELEX #678401TAD IRIN 

All PP.ICES CASH DISCOUNT£D 
~TP.S-aQ'" 15 A P.EGl5TEP.ED TRAD£MAAK FREIGHT FOD FACTORY 
OF TANDY COP.POP.ATION ~ FOP. FREE CATALOG• 
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UTILITY 

Time is data where the Z-80 is concerned. 

tJigh Speed Data Tapes 


Jim Glosser 
152 Clover Ave. 
Marion, OH 43302 

If you've created large data 
files which need to be stored 

on tape, you know that data 
tapes are slow. BASIC has no 
choice but to use great amounts 
of time to load or save tapes. 
But there is an alternative. A ma
chine code subroutine can re
duce this time by up to 90 per· 
cent. 

Ttle Problem 

BASIC has to use the PRINT 
#-1 and INPUT #-1 statements to 
create and read tapes. Each 
time the statements are used, 
your tape recorder turns on, 

200 Elements x 50 characters 

200 Leadersx 256 zeros 

10,000 bytes x 8 bits per bY1e 
500 baud x 60 sec/min 

51,200 bytes x 8 bits per byte 
500 buad x 60 sec/min 

Total Data Tape Time 

writes or reads, and turns off. 
This happens even in loop 
statements. The statement FOR 
X= 1 TO 50:PRINT #·1 ,A$(X): 
NEXT will cause 50 ons, 50 
writes and 50 offs. 

Each time the tape is turned 
. on to write, a leader of 256 zeros 
is written to the tape before the 
data. 

Table 1 shows the 500 baud 
tape time for a string of 200 ar
ray elements averaging 50 char
acters each. Out of a total tape 
time of 16.3 minutes, only 2.7 
minutes (17 percent) is actually 
used for the data. 

Time tests on the demonstra· 
tlon program (Program Listing 2) 
resulted in a subroutine tape 
time of 10 seconds versus a BA· 
SIC tape time of 1 minute 55 sec· 
onds. This reduces recorder time 
91 percent. The savings will vary 
according to the amount of ac· 

= 10,000 bytes 

=51 ,200 bytes 

= 2.7 minutes data time 

= 13.6 minutes leader time 

= 16.3 minutes 

Table 1. String Array Tape Time. 

tual data being saved. Time sav
ings could never be less than 50 
percent with the worst condition 
of 255 bytes in each string. 

6FDO .. .. . . . .••... .. .. 
6FEO •. . .. . .... BBBBBA 
6FFO AAAATEST BTEST A 

Table 2. ASCII Dump. 

The greatest t ime-waster in 
BASIC is caused by string 
handling. Look at the following 
listing, then look at the string 
space dump in Table 2. 

10 CLEAA 48 
20 T$ = "TEST'" 
30 A$ = T$ + "" A":B$ + T$ + "'B" 
40 A$ = STAING$(5,""A" ):B$ = 

STRINGS$ (5," 8 "") 

A$ and BS are defined in line 
30, then re-defined in line 40. But 
a look at the 48 bytes of string 
data (Table 2) shows both the 
original and current values of A$ 
and BS. 

CLEAR 48 reserves 48 bytes 
of memory for string values and 
tells BASIC that nothing cur· 
rently written there is of any 
value. So BASIC sets a marker 
to the highest address in the 
string space (6FFFH) and starts 
writing there. 

The T$ string is exactly de
fined in the BASIC program, so a 
marker tyARPTR) in another ar
ea of memory Is written to point 
to those exact five bytes "TEST" 
in the program statement. 

But strings A and Bin lines 30 
and 40 are not exactly defined . 
In each case, the string has to 
be put together In the buffer. 
And since the buffer doesn't ex· 
actly match a program state
ment, the exact string must be 
moved to the string space. Then 
the VARPTR's for AS and B$ are 
adjusted to point to the correct 
number of bytes at their exact 
location In the string spaces. 
But there are two A$s and two 
8$s in the string space. 

6FDO ...... . .. . .. . ... .. . . 
6FEO . ... .. .. .... BBBBBA 
6FFO AAAATEBBBBBAAAAA 

Table 3. ASCII Dump. 

The clear statement In line 10 
says that there are no valld val· 
ues stored In the string space. 
So when BASIC puts together 
string "TEST A", it writes It at 
the first location In the string 
space. Then It writes the start· 
ing location (6FFA) and the 
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ARG 1 1 = Load any array but must be used to load the first array from tape. 
Value 1 must be used unless you know that the string space Is 
already compressed. 

2 = Load subsequent (2nd, 3rd, etc.) arrays. This value saves the 
amount of time required for a string space compression. If string 
variables have been created or changed since the fi rst array load, 
then you must use value 1 Instead. 

3 = Write tape of string array. 
4 = Verify the tape saved array against the values In memory. 

ARG 2 Use VARPTR to identify the array. VA RPTR returns an Integer value 
which can be used to locate the array. The array element number (0, 
1, 2. etc.) must be the same number used In ARG 3. (The subroutine 
doesn't check this.) Caution: Creating additional variables after a 
VARPTR can cause the VARPTR value to become invalid. 

ARG 3 Starting element number of array. This Identifies the first element 
that the subroutine Is supposed to use. 

ARG 4 Last array element number to be used. 

Table 4. Arguments. 

length (6) In the VARPTR for A$. 
"TEST B" is put in the next avail
able space and the starting lo
cation (6FF4H) and length (6) are 
written in the B$ VARPTR. 

When A$ ts c hanged 
to" AAAAA", BASIC doesn't 
bother to see If A$ is previously 
defined. (The previous definition 
isn't valid anymore.) BASIC just 
writes the new A$ in the next 
avai lable string space and 
writes the new location (6FEFH) 
and length (5) in the A$ VARPTR. 

Now the string space con
tains 26 bytes of memory for ad
ditional progressive writes, 10 
bytes of valid data, and 12 bytes 
of garbage. BASIC will continue 
th e progressive writ ing o f 
strings until Its need for more 
space will take it past location 
6FDOH. At that t ime, it will call 
ROM routine 28E6H. 

ROM call 28E6H reads all the 
string VARPTRs looking for 
pointers to valid data. When It 
finds valid data, the data is 
moved to the start of the string 
space in the same progressive 
manner previously seen. If we 
ca ll 28E6H after line 40, the 
string space will be rewritten as 
illustrated in Table 3. 

The current values of A$ and 
B$ are written in locat ion 6FF6H 
through 6FFFH. No VARPTRs 
point to the rest of the data in 
the string space, and the next 
string will be written In the string 
space starting at the "E" at loca
tion 6FF5H (right over the o ld 
va lues). 

Input from Tape 

If all tape input were numeric, 
then BASIC could probably cope 
with data tapes written without 

.-See Ltsl of Advertisers on page 306 

al l those starts, stops and 
leaders. At worst, It would need 
a slight delay between data ele
ments. 

But Input has to accept string 
data, also. It must be constant ly 
ready to turn off the tape re
corder to allow time for call 
28E6H to compress the string 
space, making room for addi
tional progressive writes. 

If BASIC knew Its Input were 
the first of a series with no string 
writes in between, then It could 
call 28E6H before turning on t he 
tape. With the st ring space com
pressed, it could handle a con
tinuous st ream of string data. 

But input doesn't tell BASIC 
enough. So, BASIC assumes it 
may need t o stop the tape be
tween any two data statements. 

Pri nt st atements write a ll 
those zeros so input can stop 
the tape after any data state
ment and restart It after calling 
28E6H. The zeros provide the 
time for the tape to start and get 
up to speed before it reads 
another statement. 

Those 51,200 zeros in Table 1 

0 =Operation OK 
-1 =Checksum error 

during read 
- 2 = Numberof 

elements error In 
ARG 3 or ARG 4. 

- 3 = Out of str ing space 
- 4 = Invalid number In 

ARG 1 

-5 = Array Identified In 
ARG 2 not string or 
not single di· 
mens Ion. 

+ 1 or 
higher = Number ol errors 

detected during 
verify, if any. 

Table 5. Return Values. 

a.s.n. 
llEll PRODUCT IHS 

SCRIPLUS (MOD I/Ill) $24.95 
A modification to Scripsit© which is tailored for the 
MX-80 printer. Scriplus gives you the capability to 
send commands to the printer. You can change 
print sizes, underline, mix print sizes & change the 
number of characters per inch (including mid-line!) 
Also gives you an alphabetized directory! Many 
more features. 

BASIC/S (MOD I/Ill) $39.95 
A programmer's Basic Compiler. Not intended to 
compile " off the shelf" programs, but will compile 
code written along its parameters. No Royalty 
program to pay! Many Basic programs and routines 
you are using today can be compiled! Supports ALL 
MOD I operating systems & MOD Ill. 

MOVE 1-2-3/3-2-1 (I/Ill) $29.95 
Convert selectively from M6D I to MOD Ill by file 
name or extension without having to convert the 
Entire Disk! You may also select from a list as it 
passes in review, and with Move 3-2-1 you can 
convert Ill to I! (Requires Percom Doubler in MOD I) 

EXTRA SPECIAL DELIVERY $200 OO 
(I/Ill) • 
Machine Language program to maintain your mail.
ing list print labels, and merge data from your. mail 
list int~ a letter created by ScripsitS or Electric 
Pencil@ 

LOOS MOD I or MOD Ill $139!95 
The UL Tl MATE Operating System for MOD I or 
MOD Ill. 

DOUBLEZAPll/LDOS (MOD I) $29.95 
Lets you run LOOS with the Doubler on a MOD L 

OMB/CMD MOD I $29.95 
Lets you run LOOS with the Mapper Board. 

- DEALER INQUIRIES INVITED 

QUALITY SOFTWARE DISTRIBUTORS 
11500 STEMMONS EXPRESSWAY, SUITE l 04 ~ 

• DALLAS, TEXAS 75229 ~ 
PHONE (2 14) 484-2976 l'TiceDoesNotlicludtTRS-SO ' Sc~sit .,, 


T,._,,h of hndy Corp. MICRONET 70130,203 ,,. 21 Post.1• 
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Qi? -~ 

• 
~ 811111! 

118111! 
1 
10UICK 

Program Listing 1. 

~ • : 
STRING ARRAY TAPE SUB-ROUTINE 

. FE4S B7 
FE46 ES 
PE47 ED42 
PE49 El 

8121'! 
81221 
81231' 
81241! 

OR 
· PUSH ..,· 

SBC 
POP 

A 
HL 
HL,BC 
HL 

JRESET CARRY 
7SAVI END OF ARRAY LOCATION 
1 IS VARPTR THIS ARRAY? 
7GET BACK BEFORE BRANCH 

~ 
(") 

a 
(") 

0 
3 
~ 
c: 
5· 
~ 
'c: 
~-<o 
Ct>-

4SSE 
48SE 
PFFP 
POPS 
POPI! 
PDPl 
FDP3 
POPS 
PDF7 

FBPD 

l!S 
llllllll 
lll!Sll 
1!1!118 
lll!SS 

' 

1!1!121! 1 
1111131! ;NON-GSP INITIALIZATION 
1!1!141! I 
lllllSll ;WRITTEN BY JIM GLOSSER 
1111161! 1 
Sll17S ORG 41!SEB 
S81Sll DEPUSR DEFW BEGIN 
1111191! ENDMEM EQU 6SS3S 
1!1!21!1! ORG ENDMEM-S27 
1111211! NUMARG DEFB s 
118221! ARGl DEPW ll 
l!S238 ARG2 DEPW s 
118241! ARG3 DEFW s 
llll2SS ARG4 DEFW ll 

;USR JUMP ADDRESS 

132767 OR 491Sl OR 6S53S 
1START OP THIS PROGRAM 

FE4A F2S3FE 
FE4D 23 
FE4E ES 
FE4F DDEl 
PESl 1SE7 
PES3 ODES 
FESS El 
PES6 7E 
PES7 PEl!3 
PES9 2810 
FESB 118Sllll 
PESE 19 
FESF 7E 
FE61l FEll1 

812S8 
lll26S 
lll27S 
lll28S 
Sl29S 
8131!S 
111311! 
111321! 
111338 
111348 
Sl3SS 
111361! 
8137S 
813Sll 

CHKARR 

JP 
INC 
PUSH 
POP 
JR 
PUSH 
POP 
LD 
CP 
JR 
LD 
ADD 
LD 
CP 

P,CBKARR 
HL 
HL 
IX 
NXTARR 
IX 
BL 
A, (BL) 
3 
NZ,BADARR 
DE,S 
HL,DE 
A, (HL) 
l 

;YES-JUMP 
;POINT TO START NEXT ARRAY 
1PUT IN 'IX' 

1IS NEXT ARRAY TARGET? 
7START OP TARGET ARRAY 

1ARRAY TYPE 
1IS IT A STRING ARRAY? 
;NO -JUMP 
1ADVANCE TO NUM OP DIM 
;POINT 1 BL 1 TO NUM OP DIM 
1NUM OF DIMENSIONS 
1IS IT SINGLE? 

FDP9 118SS 
FDPB CD7FSA 
FDPE ES 
POPP AF 
PEll8 S7 
FEll1 3AFSFD 
PEl!4 SF 
FESS 21PlPD 
PEl!S 19 
PES9 19 
PESA ES 
FESB DDEl 
FESD El 
FESE DD7S811 
FEll DD7481 

FE14 FES3 
FE16 2SSA 
FElS 3C 
FE19 32PSFD 
FElC 2188Sll 
FElP C39ASA 
FE22 AF 
FE23 32FSFD 

48FB 
411PD 
FE26 DD2APB4S 
PE2A ODES 
PE2C El 
FE2D ED4BP3PD 
FE31 B7 

11826S NUMELM 
l!S271l BEGIN 
Sll2Sll 
1111291! 
11113811 
81131S 
SS321l 
Sll33S 
1111341! 
llll3SS 
S8361l 
S83711 
Sll3811 
81139S 
884811 
884111 
SS42S 
SS438 
884411 
884SS 
8114611 
8114711 
Sll4SS ARGDUN 
SS4911 
818118 ;CHECK 
811118 ; 
818211 ARRAY 
lllS311 ENDARR 
SlS411 CHECK 
lll8SS 
81S6S 
1111178 
8111Sll 

DEFW s 
CALL SA7FB ;GET ARGUMENT IN 'BL' 
PUSH HL ;SAVE ARGUMENT 
XOR A ;ZERO 1 A1 

LD D,A 1ZERO 1 D1 

LD A, (NUMARG) ;ARG INDEX ADDER 
LD E,A 1PUT IN 'E' 
LD HL,ARGl 1START OP STORAGE 
ADD HL,DE 1INCREMENT FOR 2ND, 3RD 
ADD BL,DE '' 4TH ARGUMENTS 
PUSH HL 1ARG STORAGE ADDR 
POP IX 1TO 'IX' 
POP BL ;GET ARGUMENT BACK 
LD (IX) ,L ;STORE ARGUMENT PROM 'BL' 
LD (IX+l),H 

;'A' CONTAINS NUMARG 
CP 3 1DONE YET? 
JR Z,ARGDUN 1YBS - JUMP 
INC A ;NEXT ARG INDEX ADDER 
LD (NUMARG),A 1STORE IT 
LD BL,S 1RESET 'BL' FOR NEXT ARG 
JP SA9AH 1GET NEXT ARG 
XOR A 1ZERO 'A' 
LD (NUMARG),A 1RESET FOR NEXT TIME 

FOR VALID STRING ARRAY AND ARRAY LENGTH 

EQU 48FBB ;START OF ARRAY POINTERS 
EQU 48PDH ;PREE SPACE POINTER 
LD IX, (ARRAY) ;POINT TO START OF ARRAYS 
PUSH IX 1PUT IN 'BL' 
POP BL 
LD BC, (ARG2) 1VARPTR TARGET ARRAY 
OR A 1RESET CARRY 

FE62 2814 
FE64 23 
PE6S SE 
FE66 23 
FE67 56 
FE6S 2AP7FD 
FE6B 23 
PE6C 87 
PE6D EB 
PE6E ED52 
PE71l 21PEFF 
FE73 FA9ASA 
FE76 1SS6 
PE7S 21FBFF 
FE7B C39ASA 
FE7E EDS7 
PESll FS 
PESl P3 
FES2 3AF1FD 
FESS 30 
PES6 2811 
FESS 30 
FES9 2Sll 
FESB 30 
FESC CA4SFF 
FESF 30 
FE911 CA93FF 
PE93 21PCPP 
FE96 C3FSPP 
4SA7 

PE99 CDE62S 
PE9C AF 

lll39S 
814118 
81411! 
8142S 
8143S 
81441! 
Sl4SS 
Sl46S 
8147S 
814SS 
Sl491l 
SlSllS 
lllSlll 
111S2S 
81S38 
112888 
8281S 
S2S2S 
S2S3S 
S284S 
S2SSS 
S2S6S 
S2S7S 
S28811 
S2S98 
1121SS 
8211S 
S21211 
S2138 
S21411 
1121SS 
11216S 
8217S 

BADARR 

START 

BUFFER 
I 
INARLD 
NXARLD 

JR 
INC 
LD 
INC 
LD 
LD 
INC 
OR 
EX 
SBC 
LD 
JP 
JR 
LD 
JP 
LD 
PUSH 
DI 
LD 
DEC 
JR 
DEC 
JR 
DEC 
JP 
DEC 
JP 
LD 
JP 
EQU 

CALL 
XOR 

NZ,BADARR 
BL 
E, (BL) 
BL 
D, (BL)
HL, (ARG4) 
BL 
A 
DE,HL 
HL,DE 
HL,-2 

· M,llA9AB 
START 
HL ,-S 
SA9AB 
A,I 
AF 

A, (ARGl) 
A 
Z,INARLD 
A 
Z,NXARLD 
A 
Z,TAPEWR 
A 
Z,VERIPY 
HL,-4 
RETURN 
48A7B 

2SE6H 
A 

7NO - JUMP 
;POINT TO SIZE 
1PUT SIZE IN 'DE 1 

;LAST ELEMENT TO USE 
;ADJUST POR ELEMENT S 
1RESET CARRY 
1SWAP REGISTERS 
1IS LAST ELEM TOO HIGH? 
1CODE IP ERROR 
1'1'00 HIGH - JUMP TO BASIC 
;ARRAY OK 
;RETURN VALUE 
1RETURN TO BASIC 
1GET INTERRUPT STATUS 
1SAVE IT 

7WAS IT l? 
1lST ARRAY LOAD 
1WAS IT 2? 
1SUBSEQ. ARRAY LD 
1WAS IT 3? 
;WRITE TAPE FOR VERIFY 
1WAS IT 4? 
1VERIPY 
1INVALID ARGl RETURN 

1BASIC SUPPER 

;COMPRESS STRING SPACE 
1ZERO 'A' 

FE32 
FE34 
FE37 

ED42 
P27SFE 
ODES 

111S911 
11118S 
lllllS FINDAR 

SBC 
JP 
PUSH 

HL,BC 
P,BADARR 
IX 

;IS VARPTR AN 
;NO - JUMP 

ARRAY? FE9D 
FE9E 
FE9F 

47 
4F 
CD3SFP 

S21S8 
S219S 
S221111 

LD 
LD 
CALL 

B,A 
C,A 
CHKCNT 

;ZERO 'B' 
;ZERO 'C' 
1CHECK ARG4 VS. ARG3 

FE39 
FE3A 
FE3B 
PE3C 
PE3D 
PE3E 

El 
23 
23 
23 
4E 
23 

Sll2S 
Sll3S NXTARR 
811411 
SllSll 
Sll61l 
8117S 

POP 
INC 
INC 
INC 
LD 
INC 

BL 
BL 
BL 
BL 
C, (BL)
BL 

;POINT TO ARRAY LENGTH 

;PUT LENGTH IN 'BC' 

FEA2 23 
PEA3 22P9PD 
PEA6 2AA748 
PEA9 DD2AP3PD 
PEAD CD12112 
FEBll CD961!2 

S22lll 
S222S 
S22311 
112248 
822SS 
S226S 

INC 
LD 
LD 
LD 
CALL 
CALL 

HL 
(NUMELM),HL 
HL,(BUPPER)
IX, (ARG2) 
S212H 
S296B 

;ADJUST 
;SAVE COUNT ELEM'S READ 
1POINTER TO BASIC BUFFER 
;VARPTR TO ARRAY 
;TURN RECORDER ON 
1PIND SYNC BYTE 

PE3P 
PE411 
PE41 

46 
119 
ED4BP3PD 

811SS 
1111911 
81298 

LD 
ADD 
LD 

B, (BL) 
HL,BC 
BC, (ARG2) 

1END OP ARRAY 
1VARPTR ADDR 

FEB3 AF 
PEB4 CD35S2 

S22711 
822S8 NXBYRD 
822911 

XOR 
CALL 

A 
823SB 

'' TURN ON STARS 
1ZERO 'A' 
1READ CHAR FROM TAPE 
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FEB7 FE9P 923Be CP 9FH ;END TAPE MARK? 
FEB9 28SC 9231B JR Z, ENDRD ;YES - J UMP 
FEBB FE9D 92329 CP 9DH ; END STRING? 
FEBO 2897 92339 JR Z, STRSTR ;YES - JUMP 
FEBF 77 92349 LO (HL),A ;PUT CHAR IN BUFFER 
PEC9 23 92359 INC BL ;POINT NEXT BUFFER SPACE 
FECl 81 92369 ADD A,C ;ADD CHAR TO CHECKSUM 
FEC2 4F 92379 LO C,A ;SAVE CHECKSUM 
PEC3 94 92389 INC B ;NUM OP CHAR'S IN BUFFER 
PEC4 18ED 92399 JR NXBYRD ;GET NEXT CHAR 
FEC6 CS 92499 STRSTR PUSH BC ;NUM CHAR'S & CHECKSUM 
FEC7 AF 92419 XOR A ; ZERO 'A' 
FEC8 BS 92429 CP B ; I S STRING COUNT 9 - NULL? 
FEC9 2S2A 92439 JR Z,NULL ;YES - J UMP 
FECB EDSBD649 92449 LO DE, ( 49D6H) ;PTR NEXT STRING SPACE 
FECF 7S 924S9 LO A,B ;STRING CHAR'S IN BUFFER 
FED9 4F 92469 LO C,A ;TO REG ' C' 
FED! AF 92479 XOR A ; ZERO 'A' 
FED2 47 924S9 LO B,A ;ZERO ' B' 
FED3 EB 92499 EX DE ,HL ;SWAP REGISTERS 
FED4 ED42 92S99 SBC HL , BC ;NEW NEXT STR SPACE 
FED6 EB 92Sl9 EX DE,HL 
PED7 Cl 92S29 POP BC ; GET BACK BEFORE BRANCH 
FEDS 2AA949 92539 LO HL, ( 49A9H) ;STRING SPACE LOWER LIMIT 
FEDB EDS2 92S49 SBC HL,DE ;IS THERE ROOM FOR STRING? 
FEDD P242FP 92SS9 JP P,OUTSTR ;NO - JUMP 
FEE9 CS 92S69 PUSH BC ;SAVE CHECKSUM AGAIN 

92579 ;& NUM OP CHARACTERS 
FEEl 2AA749 92589 LO HL , (BUFFER) ;ADDR OF BUFFER 
FEE4 7S 92S99 LO A,B ;CHAR'S IN BUFFER 
FEES 30 92699 DEC A ;ADJUST FOR LOCATION 
FEE6 4F 92610 LO C,A ;TO 'C' 
FEE7 AF 92629 XOR A ; ZERO 'A' 
FEES 47 92639 LD B,A ; ZERO 1 B' 
FEE9 99 926 49 ADD HL,BC ;END OP STRING IN BUFFER 
FEEA 93 926S0 I NC BC ;RESTORE NUM OF CHAR'S CNT 
FEEB EDSBD649 92660 LO DE, ( 49D6H) ; NEXT STRING SPACE 
FEEF EDBS 92679 LDDR ;MOVE STRING PROM BUFFER 

926S9 ;TO STRING SPACE 
FEPl EDS3D649 92699 LO (49D6H ) ,DE ; POINT TO NEXT STRING SPACE 
FEFS Cl 92799 NULL POP BC 1GET BACK CHECKSUM 

92719 ;& NU M OF CHARACTERS 
FEF6 007999 92729 LO (IX) ,B ;VARPTR, NUM OF CHAR'S 
FEF9 00 23 92739 INC IX ; VARPTR, STRING ADDR 
FEFB 13 92749 INC DE ; START OP STRING 
FEFC 007399 927S9 LD (IX ) ,E ;STORE ADDR, LOW ORDER 
FEFF 0023 1! 2769 I NC IX 
FFel 0072 99 92779 LO (IX) ,D ; STORE ADDR, HIGB ORDER 
FF94 00 23 927 S0 INC I X ;NEXT VARPT R 
FF96 2AF9FD 92799 LD HL , ( NUMELM ) ;ARRAY ELEMENTS TO READ 
FF99 28 92S 00 DEC HL ;SUBTRACT 1 
FF9A 22F9PD 02Sl0 LO (NUMELM) , HL ; ELEMENTS LEFT TO READ 
FF9D co2c 02 02S29 CALL 922CH ;BLINK STAR 
FF19 AF 02S39 XOR A ;ZERO 'A' 
FFll 47 92849 LO B,A ; SET CHAR COUNT • 9 
FF12 2AA749 92SS9 LO HL, (BUFFER) ;BASI C BUFFER ADDR 
PFlS 1S9C 92S60 JR NX BYRD ; START READING NEXT STRING 
PF17 CD3S9 2 92S70 ENDRD CALL 923 SH ; READ CHECKSUM ON TAPE 
PFlA B9 92SS9 CP c ; CHECKSUMS SAME? 
FFlB 21l9D 92S90 J R NZ, RDCK ER ;NO - J UMP 
FPlD 2AP9FD 9291!9 LO HL, (NUMELM) ; NUM ELEMENTS LEFT 
PP21 7C 92911 LO A,H 1I S I T ZERO? 

Prog1am contmues 
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FF21 BS 
FF22 2018 
PP24 21eee0 
FF27 C3FSFF 
FF2A 21FFFF 
FF2D qFSFF
FP31l 2AF7FD 
FF33 EDSBFSFD 
FF37 B7 
FF3 8 EDS2 
FFJA Oil 
FF3B El 

FFJC 21FEFF 
FF3F CJFSFF 
FF 42 21FDFF 
FF4S C3FSFF 

FF48 CD30FF 
FF4B 23 
FF4C ES 
FF4D Dl 
FF4E DD2AF3FD 
FFS2 CD1202 
FFSS CD8792 
FFS8 AF 
FFS9 4F 
FFSA 1819 
FFSC 3EIJD 
FFSE CD6 492 
FF61 lB 
FF62 7A 
FF63 83 
FF64 281 F 
FF66 DD23 
FF68 DD23 
FF6A DD23 
FF6C DD7E99 
FF6F FE00 
FF7l 28E9 
FF73 47 
FF74 DD661l2 
FF77 DD6Elll 
FP7A 7E 
PP7B CD6402 
FF7E 81 
FF7F 4F 
FF81l 23 
FF81 lllF7 

FF83 1807 
FF8S 3Ell F 
FF87 CD6492 
FF8A 79 
FF8B CD6 492 
FF8E 21881l9 
FF 91 18 91 

FF93 CD39FF 
FF96 23 
FF97 AF 

02920 
02930 
ll2941l OK 
ll29S0 
929 69 ROCKER 
02970 
ll2980 CHKCNT 
02990 
03900 
039 111 
113928 
039311 
031l41l 
93 9S 0 NMELER 
030611 
11311711 OUTSTR 
ll3081l 
ll31l90 ; 
03190 TAPEWR 
93110 TAPEWl 
113121l 
03130 
03149 
031S9 
93169 
113179 
11 31811 
ll3199 
9321l ll NXELWR 
93219 
1132211 
ll3239 
ll324 9 
932Sll 
AJ261l 
1132711 
93289 
ll3291l FSELWR 
ll3311 11 
03319 
03320 
93330 
03340 
033S0 NXBYWR 
113369 
1133711 
93381l 
833911 
ll3401l 
8341" 
934211 
83438 ENDWR 
ll 3441l 
934S9 
83468 
93471l 
93489 
113499 ; 
ll3S89 VERIFY 
ll 3Slll TAPEVl 
ll3S20 

OR 
JR 
LD 
JP 
LD 
JP 
LD 
LD 
OR 
SBC 
RET 
POP 

LD 
JP 
LD 
JP 

CALL 
INC 
PUSH 
POP 
LD 
CALL 
CALL 
XOR 
LD 
JR 
LD 
CALL 
DEC 
LD 
OR 
JR 
INC 
INC 
INC 
LD 
CP 
JR 
LD 
LD 
LD 
LD 
CALL 
ADD 
LD 
INC 
DJNZ 

J R 
LD 
CALL 
LD 
CALL 
LD 
JR 

CALL 
INC 
XOR 

L 
NZ,NMELER 
HL , 0 
RETURN 
HL,-1 
RETURN 
HL, (ARG4) 
DE, (ARG3) 
A 
HL , DE 
NC 
BL 

HL,- 2 
RETURN 
HL,-3 
RETURN 

CHKCNT 
BL 
BL 
DE 
IX, (ARG2)
ll212H 
02878 
A 
C, A 
FSELWR 
A, IJDH 
82648 
DE 
A, D 
E 
Z,ENDWR 
IX 
IX 
IX 
A, (IX) 
8 
Z, NXELWR 
B,A 
H, (IX+2) 
L,(IX+l) 
A, (BL) 
ll264H 
A,C 
C,A 
BL 
NXBYWR 

NXELWR 
A, 9FH 
9264H 
A,C 
926 48 
HL,9 
OK 

CHKCNT 
BL 
A 

;NO - JUMP 
;'OK' RETURN VALUE 

7CHECKSUM ERR. RETURN VALUE 

1LAST ELEM 
;lST ELEM 
1 RESET CARRY 
;LAST GREATER THAN l ST? 
;YES - RETURN 
; CLEAR RETURN .ADDRESS 
;OUT OF STACK 
;NUM ELEM'S ERROR RET VALUE 

;OUT STRING SPACE RET VALUE 

1CHK ARG4 VS. ARG3 
1ADJUST ELEM WRITE COUNT 
;PUT IN ' DE ' 

; VARPTR l ST STRI NG 
; TURN RECORDER ON 
;WRITE LEADER & SYNC BYTE 
;ZERO ' A' 
; SET CHECKSUM c 9 

;CR TO END STRING 
;WRITE BYTE 
; SUB l ELEMENTS TO WRITE 
; ANY MORE TO WRI TE? 

;NO - JUMP 
1POINT TO NEXT VARPTR 

1STRING CHAR COUNT 
;IS IT NULL STRING? 
;YES - JUMP 
; STRING CHAR TO WRI TE 
;ADDR OF STRING TO 'BL' 

;GET CHAR FROM STRING 
;WRITE CHARACTER 
;ADD CHAR VALUE TO CBECltSOK 
;SAVE NEW CHECKSUM 
;POINT TO NEXT CHAR 
; ANY MORE CHAR ' S TO WRITE? 
;YES - JUMP 
;GO ON TO NEXT ELEMENT 
;END TAPE MARK 
;WRITE END TAPE MARK 
;CHECKSUM 
;WRITE CHECKSUM 
1 ' 0K' RETURN VALUE 

;CHECK ARG4 VS. ARG3 
;ADJUST ELEM VERIFY COUNT 
; ZERO 'A ' 

FF9A DS 
FF9B ES 
FF9C Dl 
FF9D DD2AF3FD 
PFAl CD121l2 
FFA4 CD961l 2 
FFA7 AP 
FFA8 4F 
FFA9 1818 
FFAB CD3S 02 
PFAE PEIJD 
FFBI 2883 
PPB2 E3 
PFB3 23 
FPB4 E3 
FFBS lB 
FFB6 7A 
FFB7 BJ 
FFB8 2827 
FFBA DD23 
FFBC DD23 
FFBE DD23 
FFCIJ CD2Cll 2 
FFC3 DD7E911 
FFC6 FEIJS 
FFC8 28El 
FFCA 47 
FFCB DD661l2 
FFCE DD6Elll 
FFDl CD3S92 
FFD4 BE 
FFDS 2893 
FFD7 E3 
FFD8 23 
FFD9 E3 
FFDA 81 
FFDB 4F 
FFDC 23 
FFDD 18F2 

FFDF 18CA . 
FFEl CD3Sll 2 
PFE4 FE9F 
FFE6 2883 
FFE8 E3 
FFE9 23 
FFEA E3 
FFEB CD3S92 
FFEE B9 
FFEF 281l3 
FFFl EJ 
FFF2 23 
FFF3 E3 
FFF4 El 
FFFS CDF81ll 
FFF8 Fl 
FFF9 E2FDFF 

FFFC FB 
FFFD C3 9A9A 

03SSll 
03S6" 
03S70 
03S80 
ll3S91l 
93600 
03610 
ll3621l 
113630 
836411 NXELVF 
113659 
1136611 
1136711 
ll3681l 
03690 
11371l0 CROK 
1137111 
0372 11 
037311 
03740 
ll37Sll 
937611 
ll377 0 
93789 FSELVF 
93799 
1138911 
938111 
93'821l 
93839 
ll3841l NXBYVF 
ll38Sll 
ll38611 
838711 
113 8811 
113899 
93988 BYOK 
ll39lll 
ll3921l 
ll3938 
0394" 
939S9 
ll396 0 ENDVER 
039711 
839811 
113998 
ll4 1lee 
ll 49U 
114"20 BNTPOK 
ll4 1l31l 
84 84 8 
ll48S9 
9496 9 
94979 
949811 CKSMOK 
849911 RETURN 
941ee 
"4119 
941211 
941311 
941411 
841S9 GOBACK 

PUSH 
PUSH 
POP 
LD 
CALL 
CALL 
XOR 
LD 
JR 
CALL 
CP 
JR 
EX 
INC 
EX 
DEC 
LD 
OR 
JR 
INC 
INC 
INC 
CALL 
LD 
CP 
JR 
LD 
LO 
LD 
CALL 
CP 
JR 
EX 
INC 
EX 
ADD 
LD 
INC 
DJNZ 

JR 
CALL 
CP 
JR 
EX 
INC 
EX 
CALL 
CP 
JR 
EX 
INC 
EX 
POP 
CALL 
POP 
JP 

EI 
JP 

DE 
BL 
DE 
IX , (ARG2) 
0212H 
02968 
A 
C, A 
FSELVF 
023SH 
IJDH 
Z,CROK 
(SP) , BL 
BL 
(SP),HL 
DE 
A,D 
E 
Z, ENDVER 
IX 
IX 
IX 
022CH 
A, (IX) 

"Z,NXELVF 
B,A 
H, (IX+2) 
L, (IX+l)
1123SH 
(HL)
Z,BYOK 
(SP) , HL 
BL 
(SP),HL 
A, C 
C,A 
HL 
NXBYVF 

NXELVF 
923SH 
IJFH 
Z,ENTPOK 
(SP),BL 
HL 
(SP), HL 
ll23SH 
c 
Z, CKSMOK 
(SP),HL
HL 
(SP),HL 
BL 
BlF8H 
AF 
PO,GOBACK 

9A9AH 

;ERROR COUNT . 
; NUM OF ELEM TO VERIFY 
; VARPTR TO FIRST ELEMENT 
;TURN TAP E RECORDER ON 
;FIND SYNC BYTE 
;ZERO 'A' 
;SET CHECKSUM • ll 

;READ CHAR FROM TAPE 
;CARRIAGE RET)RN? 
;YES - JUMP 
;GET ERROR COUNT 
;ADD l TO IT 
;STORE ERROR COUNT 
;SUB 1 ELEMENTS TO VERIFY 
;ANY LEFT? 

;NO - JUMP 
;POINT TO NEXT VARPTR 

; BLINK STAR 
;HOW LONG IS STRING 
;IS IT NULL? 
;YES - JUMP 
;PUT LENGTH IN 'B ' 
; ADDR OF STRING \0 ' BL' 

;READ NEXT CHAR ON TAPE 
; SAME AS CHAR IN MEMORY? 
;YES - JUMP 
1GET ERROR COUNT 
;ADD l 
; SAVE ERROR COUNT 
;ADD CHAR VALUE TO CHECKSUM 
;SAVE CHECKSUM 
; POINT NEXT CHAR IN MEMORY 
;MORE CBAR'S IN STRING? 
;YES - J UMP 
;VERIFY NEXT ELEMENT 
;READ NEXT BYTE FROM TAPE 
; IS IT END OF TAPE MARK? 
;YES - JUMP 
;ADD l TO ERROR COUNT 

; READ CHECKSUM FROM TAPE 
;ARE CHECKSUM THE SAME? 
;YES - JUMP 
;ADD l TO ERROR COUNT 

;GET TOTAL ERROR COUNT ,8-0K 
; TURN TAPE RECORDER OFF 
;GET SAVED INTERRUPT STATUS 
;JUMP IF INTERRUPTS WERE 
;DISABLED UPON ENTRY INTO 
;SUB-ROUTINE 
1TURN ON INTERRUPTS 
;RETURN TO BASIC 

FF98 S7 93S38 LD D,A ;ZERO ' D' 841.68 i 
FF99 SF 83549 LD E, A ;ZERO ' E' 1172 ll4171l END 728 ;JUMP TO BASIC 
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NEW COLLEGE BOARDS 81182 

The best way to sharpen your skills for the College Boards is to work on actual examinations. Each of 
these program sets confronts the user with a virtually limitless series of questions and answers. Each 
program is based on past exams and presents material of the same level of difficulty and in the same 
form used in the College Board examination. Scoring is provided in accordance with the formula 
used by College Boards. 
SAT, PSAT, N.M.S.Q.T., set includes 20 programs covering Vocabulary, Word Relationships, Reading 
Comprehension, Sentence Completion, and Mathematics. Price $149.95 
EDUCATOR EDITION - SAT, PSAT includes all of the above programs plus detailed solutions and 
explanations for each problem plus drill exercises. SAT set includes 26 programs $229. 95 
GRADUATE RECORD EXAMINATION set includes 23 programs covering Vocabulary, Word Relation
ships, Reading Comprehension, Sentence Completion, Mathematics, Logical Diagrams, Analytical 
Reasoning. $199.95 
EDUCATOR EDITION -Graduate Record Exam Set includes 33 programs. $289.95 
Owners of our initial College Board series can upgrade their package to the College Board 81-82 specs. 
including the all new reading comprehension, sentence completion plus expanded vocabulary and 
mathematics sections for $69.95. 

ALL TIME SUPER STAR BASEBALL 
& SUPER STAR BASEBALL 

All TIME 
SUPER STAR BASEBALL 

S.mp~ Lin~p 

B. Ruth T. Wi lli.Im> 

J. OiM.IKK•O 
J. J.1ck,on 
G. Si<l~r 

S. MU'\t.ll 
T. Cohh 

W M.'Y' 
C. YounK·P 

J. Foxx 

H. Grt>t>nlwrK 
R. Horn...hy 
H . W il" >n 
B. Tt•rry 
M. M.intl~ 

H. A.uon 

W. John,on·p 

SUPER STAR BASEBALL 
S.mpl~ Lin~up 

O. P.irkt•r J. Rin· 
H .A.iron 

L. Br< Kk 
P Row R. C.ut>w 
0 . C~1...0.1 H. Killt•hr~w 

C. Y.ll<tr~m>ki R. Allt•n 
W. MrCowy 
R. J.1rk,on 
G. BrNI 
R. Guortry·P 

R. L~flow 

T. $t>,1vt•r p 

Performance is based on the interaction of 
actual batting and pitching data. Game c"-n 
be played by one or two players with the 
computer acting as a second player when de
sired. Players select rosters and lineups and 
exercise strategic choices including hit and 
run, base·stealing, pinch hitting, intentional 
walk, etc. Highly realistic, there are two ver
sions, All TIME SUPER STAR BASEBALL, and 
SUPER STAR BASEBALL featuring players of 
the present decade. Each includes about SO 
players allowing nearly an infinite number of 
roster and lineup possibilities. 

•Both Games .•.... • .••..•... .• •• $24.95 
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are an Insurance policy to make No! The BASIC Interpreter Is work to do. 

sure you can read all the data Itself a machine language pro BASIC has all kinds of condi

you saved, even If the recorder gram. And all Identical Instruc tions to consider and respond 

has been turned off for a string t ions run at the same speed In to. A machine language subrou

compression. the Z-80 CPU, regardless of tine Is written to respond to a 


whether they are BASIC Inter very limlted set of conditions 
Machine Language Spe9d preter Instructions or a subrou and In a very precise manner. 

We've all heard about the 4 V2 tine. We won't save four hours with 
hour Radio Shack malling llst Then why the difference be this one, but almost 14 minutes 
sort that In machine code will tween the 4 Vi hours and the out of 16 ain't bad. 
run In nine seconds. Machine nine seconds? Simple ! The We will provide the sub
language has to be faster! subroutine has four hours, 29 routine exactly four Instructions 
Right? minutes and 51 seconds less and then turn it loose. 

DEMONSTRATION PROGRAM 

100 CLEAR lOOO:DEFINT A-Z:DIM T$! 26l 
110 REM DISK USERS MUST EXECUTE DEFUSR IN LINE 120 AS FOLLOWS 

l6 K : DEFU SR &H7D FB 
32K : DEFUSR &HBDF~ 

48K : DEF USR &HFDFB 
120 REM DEFUSR= &H•••• 
130 A:O:A3:l:A4=26 
140 REM BUILD TEST STRINGS 
l,0 FOR X=lTOl5:T$( X):STRING$(5, X+64) +STR$(Xl 
160 FOR Xl=lT05:T$ (X):T$! Xl+CHR $( Xl+64) :NEXT:NEXT 
170 T$ fl 6l=""t REM NUL L STRING 
180 FDR X=l7T026:T$(X):STRINGS(l01X+64l:NEXT 
190 CLS :FOR X=lT026 :PRINT X!TAB(6)T$ (X l: FOR Y:l TO lOO:NEXT:NEXT 
200 REM TEST FUNCTIONS 
210 INPUT"ENTER TO CONTINUE";X 
220 CLS: PRINT" l : QUICK TAPE WRITE" 
230 PRINT "2 : QUICK TAPE VERIFY" 
240 PRINT"3 : QUICK TAPE READ" 
250 PRINT "4 : REGULAR TAPE WRITE" 
260 PRIN T11 5 : REGULAR TAPE READ " 
270 PRIN T"6 : DISPLAY TEST AR RAY" 
280 INPUT11 ENTER FUNCTION 11 ;X:IF X<l OR X>6 GOTO 280 
290 ON X GOTO 310 , 340 , 370 1 410 1 4 40 1 190 
300 RE M QUIC K TAPE WRITE 
310 GOS UB 490 :A:O:Al=3:GOSUB 550 
320 IF A<>O THEN GOTO 510 ELSE PRINT"QUICK WRITE DONE":GOTO 210 
330 REM QUICK TAP E VERIFY 
340 GOS UB 490 :A:O:Al=4:GOSUB 550 
35·0 IF A<>O THEN GOTO 510 ELSE PRINT"VERIFY DONE":GOTO 210 
360 REM QUICK TAPE READ 
370 GOSUB 470 :A=O:Al=l:GOSUB 550 
380 IF A<>O THEN GO TO 510 ELSE PRINT"QUICK READ DONE " 
39~ INPUT 11 ENTER TO SE E TEST ARRAY"1X:GOTO 190 
400 • REM REGUL AR TAPE WRITE 
4 10 GOSUB 490 :FOR X:lT026:PRINT#-l,T$(X):NEXT 
420 PRINT 11 REGULAR WRITE DONE 11 :GOTO 210 
43D REM REGULAR TAPE READ 
440 GOSUB 470 :FOR X:lT026:1 NPUT #-l,T$( X):NEXT 
450 PRINT"REGULAR READ DONE ":GOTO 390 
460 REM RESET AR RAY TO NUL LS BEFORE READ 
470 FOR X:lT026:TS(X):"":NEXT 
480 REM CHECK RECORDER 
49~D INPUT" ENTER WH EN RECORD ER READY " IX: RETURN 
500 REM ERROR HANDLING 
516 IF A)O TH EN PRINT 11 VERIFY DETECT ED" 1A;"ERRORS 11 :GOTO 210 
520 PRINT" SUB- ROUTINE ERROR CODE "IA J 11 RETURNED 11 :GOTO 210 
530 REM INIT IALI ZATION FOR START OF USR SUB-ROUTINE 
540 REM IN LINE 550 1 POKE VAL UE AS FOLLOWS: 1 0 1 

l6 K : POKE 32240 ,0 
32 K : POKE - 1691210 
48K : POKE -52810 

550 POKE •.•••• ,O 
560 REM USR SUB-ROUTINE ENTRY 
570 AZ=VARPTR(T$!A3l) 
580 A~USR(All OR USR(AZl OR USR(A3l OR USR(A4l 
5~0 RETURN 

Program Listing 2. 

•What to do (Write, Verify or 
Read) 
•What array to use 
•With which element to start 
•With which element to stop 

Your BASIC program gives 
the subroutine accurate data 
concerning the array and the 
number of elements. The array 
must be singly dimensioned, 
DIM A$(300), and the last ele
ment must be a valid element 
such as 290. 

Arguments (Instructions) 

Four specific argument val
ues (see Table 4) are required by 
the subroutine. Arguments are 
passed to the subroutine by us
ing a variable defined as an Inte
ger and using the OR operator to 
assign consecutlvely the four 
arguments to the same variable. 
Line 580 of the demonstration 
program (Listing 2) shows the 
preferred manner of passing 
argument values. 

The POKE • • • • •, 0 statement 
In line 550 makes sure that 
NUMARG In Listing 1 Is lnltlal 
lzed to (0) before branching to 
the subroutine. The subroutine 
will normally re-initialize itself. 
However, if an error occurs in 
line 580, the subroutine can be 
looking for ARG 2,3 or 4 upon re· 
entry. The POKE statement en
sures that the subroutine wlll 
accept the arguments In their 
proper order. 

Note the caution concerning 
ARG 2 (Table 4). Creating addi
tional simple variables will 
cause array VARPTR's to be re
located. To prevent that , 
A2 = VARPTA(T$(A3)): Is the last 
variable defined before going to 
the subroutine transfer line 
(Listing 2, line 570). Variable A Is 
also defined before A2 for the 
same reason. (See Listing 2, line 
130.) 

I use a single, long array 
string for each complete data 
record and I extract Individual 
fields with the MID$ function. 
Numeric va lues are included 
with the string data by using the 
STR$(X) functlon.X =VAL (MID$ 
(Y(N),P,L) extracts the numeric 
data. 

My approach causes some 
slowing of program perform
ance, but simplifies data saves 
and reduces array overheads. 
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IF YOUR PERSONAL COMPUTER WERE STOLEN TODAY. .. 
Would you know the best way to insure its recovery and apprehend the guilty party? 

We can help! Register your serial numbers with The Registry Service. In the event of theft, simply 
notify us by phone or mail.. We immediately will notify the law enforcement agencies and computer 
dealers in your area and provide them with a list of your serial numbers and a reward offer. 

With your registration. you will receive free of chargjLthe first year's membership in World Associa
tion of Computer Owners . (Memberships in W.A.C.O. are normally s1:1.oo per year.) 

Along with a s12.oo check or money order. please include an itemized list of each piece.of equip
ment with accompanying serial numbers. 

~~~~ ... 463 

Profe>soonal software TRS.80® MODEL II 
NOW AVAILABLE! 

BASIC CROSS REFERENCE 
e FIND WHERE NAMES ARF USED FAST' e SAVE HOURS! +POSTAGE & 
• CAN YOU DklETE IHAT LINE/ FIND OUT! • PARALLEL/SERIAL PRINl ER~ $59.99 HANDLING 
e DO YOU HA Vt DEAD CODING! • SEVERAL OPTIONS 
e WANT A NICE PROGRAM LI~TING WITH • 6/8 LPI VARIABL[ DOCUMENTATION ONLY $10.00 

DA TE & TIME IN HEADING. LINE W IDTH & PAGE DEPTH DEDUCTIBLE ON PURCHASE. 

DISK SORT e YOU DON' T HAVE TO B( A PROGRAMMER TO USE IT! 

e MENU DRIVEN e EASY TO USE e EASY TO INSERT INTO +POSTAGE & 
e RANDOM FILES e FAST! JOB STREAM FOR $69.99 HAN DLING 
• CHAIM 	 TO SYSTEM • SPECS SAVED ON-STOP RUNNING' 

OR BASIC PROGRAMS ON DISK DOCUMENTATION O NI Y $10.00 

BASIC COM Pl LEA ______n_m_u_c T_m_u _o _N _Pu_Rc_H_As_E ------t 
• WRITTEN BY MICROSOFT 

• TRSDOS"IBASIC COMPA TIRLF' e EASY TO US( +POSTAGE& 
e FASTER THAN BASIC DY UP 10 • AUGMENTED WITH OUR HANDLING$350.00 

30 TIM~S DOCUM ENTATION 

'TRS.ao"" & 'TRSDOS" ARE RF.CISHRED GOOO.L YDDON DATA SYSTEMS ..-218 
TRADEMARKS OF TANDY CORP. 5486 RIVERSIDE DR., CHINO, CA. 91710 MASTER CHARGE 0< VISA •ccepted. 

Model Ill Owners 

Copy Scripsit and/or Visicalc™ 

* Unl imited disk back-ups of YOUR original All orders shipped 
within 10 days * No programming or technical knowledge required $15.00 

No credit cards, please. *Works if you have already 
backed up twice .a  .,. 143 * Usable on ly by original purchaser 1t7=:~.!c. 
and intended for his pr ivate usage BOX 257 BUHLER, KANSAS 67522 

NEWDOS/80 users 

" CHAIN USER/ JCL" 

Operote your $ystem like the professionals 

do with DO files. Issue instructions to the 

operotor ond/ or supply commonds to the 

computer. NEWDOS/ 80 provides o little 

used 'cha in' facility which, when used, 

provides procedure type execution the 

some as big systems. This utility is on 
in1erodive mointenonce progrom which 

ollows you to create ond mointoin single or 

multi-sectioned choin files for use with 

NEWDOS/ 80. Specify simple commond 

words os PAUSE, DISPLAY, COMMENT and 

SECTION or any other DOS or BASIC 

command. Choin files may be built, listed , 

printed ond executed. 

* * * 
Progrom is distributed on diskette for 321( 

or 481( Model I. User Documentotion ond 

exomple included. Only $15.95 pos1poid. 

CT residents odd soles lox. Poyment by 
check or money order. ORDER NOW! 

.,.479~~~ Software 
140 Cheney Road 

Marlborough, CT 06447 

Tel. (203) 295-9482 

TRS-80* MODEL Ill 

DISK DRIVE KITS 


Proce$$ Con1rol Tecnnology's Disk 0n¥e Controlier 
otters more performance fO( less Dollars• 

Jumper program nearly any comb1nahon o f intemal 
and external Otsk Drives (All four dn11es can be 
external , or up to two dnves c.an be internal ~ . 
Hardware compatable with 40. 80. or 77 track (8 
inch) dnves• 

Hardware compatable with double sided dn~s1 

TRS-flO• MODEL Ill 
Wllh T- lntemol Dllk DrlvH, 321( RAM 91119 

TRS· llO· MODEL Ill, MODEL Ill BASIC , 
18K RAM ........ .. .................... , $119 

INTERNAL DRIVE KIT S 

DISK DRIVE 1 $679 

DISK DRIVE 2 ............. .. . .. $279 ,. 
EXTERNAL DRIVES 

DISK DRIVE 3 (Includes Cable) .. . $359 

DISK DRIVE 4 .. . .. .. .. .. .. ... ...... . $329 

Fully Warranted l or 90 Days 

'TRS-80 1s a 1rademark of Radio Shack 

PROCESS CONTROL .,.408 

TECHNOLOGY 
P.O. llOX 1825 

STOCKTON, CA t520I 

120t> es2-es11 ' 
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LOWER CASE & GRAPHIC 

SYMBOLS GENERATOR KIT 


FOR TRS-ao·· CG 16 " $64.50 


TRUE 2 LINE OECENOER LOWER CASE. ELECTRON
IC SYMBOLS. THIN LINE GRAPHICS. GAME SYM· 
BOLS. TEnURED BACKGROUNDS ANO MANY 
MORE DEMO CASSE11E 1$ INCLUDED 
FULLY ASSEMBLED WllH DETAIL INSTRUCTION 
FOR EASY INSTALLATION 
REOUIRFS El ECT PENCIL TYPE LC MOO OR 
OROCR MEMORY ANO SWITCH l(IT, SMK FOR $18 50 

SYNCHRONOUS DATA 
SEPARATOR FOR DISK USERS. 
sos .... """. $24.50 
THE SYNCHRONOUS DATA SEPARATOR WILL 

ELIMINATE 100'1io OF THE SOFT READ ERRORS 

ANO SPEED UP DISK AC CESS TIME BY ELIMIN· 

ATING RETRIES BY THE DISK CONTROLLER 


THE SOS PLUGS INTO THE DISK CONTROL· 

LEA'S SOCKET ANO HAS ONLY TWO WIRES TO 

CONNECT NO TRACES HAVE TO BE CUT IT IS 

THE MOSl R(l IABLC AND ACCU RATE DATA 

SEPARATOR AVAILABI E 


A0 0 $250FORS &H CALIF RES A006..SALETAX 
SEND CHECK OR MONEV OROER TO 

G.P. ASSOCIATES ,.... 203 

P.O. BOX 22822, SACRAMENTO, 
CA 95822 (918) 392-0257 

TRS-80 IS A TRACE MARK OF TANDY CORP 

.-See List of Advertisers on page 306 

http:piece.of


170- 180 	 DEFUSR points BASIC to machine language subroutine. 
270- 490 	 BEGIN accepts the arguments (instructions) from BASIC and stores 

them for program use. It keeps return ing to BASIC until has all four 
arguments. 

1000- 1530 CHECK looks at the array to make sure that It's a string array and that 
It Is sized as large or larger than the last element number to be used. 

2000-2130 START determines the operation needed and proceeds to read, verify 
or write routines. 

2160-	 INARLD compresses the string space. 
2170-2270 	 NXARLD sets pointers.to accept a new array and turns on the tape 

recorder. 
Zi80- 2390 	 N XBYRD reads characters f rom the tape until a carriage return (OD) or 

end of tape mark (OF) is read. Characters are stored In a buffer and 
character value is added to a checksum. 

2400- 2860 	 STRSTR checks for enough string space to store the string, then 
moves It from the buffer to the string space and writes the location 
and length in VARPTR. It Initializes for the next string and returns to 
NXBYRD. 

2870- 3080 	 ENDRD reads the checksum from tape and compares It with the 
checksum calculated In NXBYRD. 

3100-3190 	 TAPEWR initial izes for tape writing and turns on the tape recorder. 
3200-3280 NXELWR writes the CR (00) after a str ing and checks to see if more 

strings need to be written to tape. 
3290-3420 FSELWA writes the str ing characters to the tape and adds the 

character value to the checksum. 
3430- 3480 	 ENDWR writes the end of tape mark (OF) and the checksum to tape. 
3500-3630 	 VERIFY initializes for verification and turns on tape recorder. 
3840- 3690 	 NXELVF checks for CA (00) after each string. 
3700- 3830 	 C AOK checks for more array elements to ve<lfy and sets pointer to 

next. 
3840- 3890 NXBYVF compares character read from tape and character in 

, 1 memory and increments error count If not same. 
3900-3950 BYOK addsc haracter value to checksum and checks for end of string. 
3960- 4010 ENDVEA verifies end o f tape mark. 
4020- 4080 ENTPOK reads checksum from tape and compares with calculated 

checksum. 
4090-4150 RETURN turns on interrupts, turns off tape and goes Dack to BASIC 

with return value in H L 

Program Summary 

NEW Considering VlslCalc"'? 

ELECTRIC SPREADSHEET does everything you can do 
w ith a pencil , paper and calcu lator . Start w ith a blank 
screen . Move the fast cursor to desired location. Enter line 
o r column labels or data. Select preprogrammed operators 
for line, column, o r ce ll calculations. Run. Results appear 
on the screen. formatted for you r printer. Revise. Run 
again . 

PREPROGRAMMED O PERAT ORS for mathematics , 
finance. and statistics. Save data on tape or disk . The 
screen is you r window to a larger spreadsheet . Output 
features scroll ing and split-screen. Variab le formats fo r 
labels and data. 

UNLIMITED APPLICAT IONS. P/ L forecast. Personal 
budget. Real estate investment . Net worth forecast. 
Invoice. Cash f low estimate. Sales analysis. Check record. 
Business forms. 

16K version has 50 operators. 32/ 48K version has 70 
operators plus histogram plot, remote storage of data, 
global revise spreadsheet layout. alpha entries. and more. 

16K Model I or I l l T ape ....... ...... .. . .... ... .. $34.95 

32/48K Model I or Ill Tape .... ...... ............ $64.95 

48K Model I l l Disk . ...... .... .. .. .. ..... ...... . $67.95 


YOU C AN'T LOSE! Cal if . orders add 6'12% tax. 

VisiCalc is a trade mark of Personal Software. Inc. 

Dan G. Haney & Associates. Inc. ,.-464 

P.O. Box 687. San Mateo. CA 94401 
(415) 493-4094 
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When the subroutine passes 
control back to BASIC, it returns 
a value in HL. This value Is as· 
signed by BASIC to the variable 
used at the beginning of the 
USA branch line In the demon
stration listing. Reading the va· 
riable after control returns to 
BASIC, will tell you the results of 
the subroutine's operation. 

Return values are listed In 
Table 5. Those values are dem
onstrated In Listing 2. Table 6 
should give you some hints 
about array storage. This should 
help you with modifications. 

Using the Subroutine 
To assemble the subroutine 

set memory size to 32240, 48624 
or 65008 for 16, 32 or 48K respec
tively. Load the program from 
tape with the System command. 
After the program loads, answer 
the second prompt with I Enter. 
Your BASIC program is now 
ready to load. 

Loading in Disk BASIC de
st roys the USA link address at 
408EH, so It must be re-estat>
lished with the DEFUSR Instruc
tion as demonstrated In line 120 
of Listing 2. • 

BASIC PROGRAM TO CREATE ARRAYS • 
10 DIM AA7.(3) ' CREATE I NTEGER ARRAY 
20 DIM BB!(3) 'CREATE SINGLE PRECISION ARRAY 
30 DIM CC#(3) ' CREATE DOUBLE PRECISION ARRAY 
40 DIM DD$(3) 'CREATE STRING ARRAY 
50 DIM E$(2,2) 'CREATE 2 DIMENSION ARRAY 
60 END 

THE POINTER TO THE START OF ARRAYS IS AT LOCATION 40FBH. 
57AOH 

40FB AO 57 29 58 BF 56 04 04 04 04 04 04 04 04 04 04 

THE POINTER TO THE START OF FREE SPACE (FOLLGIING ARRAYS) 
IS AT LOCATION 40FDH. 

5829H 
40FD 29 58 BF 56 04 04 04 04 04 04 04 04 04 04 04 04 

DUMP OF ARRAY STORAGE SPACE (57AOH to 5829H). 

# 7. & * $1 


2 ..A.2 -11 ...!. __4 _ili_ ...i!..L ~ _Ql_ 

57AO 02 41 41 OB 00 01 04 00 00 00 00 00 00 00 00 00 


# 7. & * $1 

....!! ~ --12. ...!. __4 (0) (1) 


57BO 04 42 42 13 00 01 04 00 00 00 00 00 00 00 00 00 

# 7. & * $1 


(2) (3) ~ _L_f --12 ...!. __4 

57CO 00 00 00 00 00 00 00 00 08 43 43 23 00 01 04 00 


0 1 

57DO 00 00 00 00 00 qo 00 00 00 00 00 00 00 00 00 00 


2 2 

57EO 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 


# % & * $1 

....l _!L__Q _Q ...!. __4 (0) (1) _ill_ 


57FO 03 44 44 OF 00 01 04 00 00 00 00 00 00 00 DO 00 

# % & * $1 $2 


_ (3) ....l __E __ll __£ _ _ 3 __3 iQ....Ql_ 

5800 00 00 00 00 03 00 45 20 00 02 03 00 03 00 00 00 


- (1, 0) (2,0) (0, 1) (1, 1) (2, l) 

5810 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 


(0,2) (1 , 2) (2,2) START OF FREE SPACE 

5820 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 


$l =Size-la t dimension 
#=Array Type $2sSize-2nd dimension , etc. 

2=Integer (n)•Array element 
3•String NOTE: Number of bytes 
4•Single Precision per a rra y element is 
8•Double Precision equal to array type . 

7.• A rra y Name 
&-Number of byt es from thia String array elements consis t 

location to last byte of of VARPTR which gives size 
array. a nd starting l ocation of 

*•Number of dimensions st ring. 

Table 6. This Is a detail of the BASIC array storage arrange
ment. 

http:pointers.to


PERSONAL 

This month we mean it! 

The Real Rules of 78s 


R. L. Conhaim 
15506 Kiamichi Rd., Apt. 1 
Apple Valley, CA 92307 

No one. wants to pay any 
more than necessary, with 

the high cost of borrowing 
money these days. But, few peer 
pie realize that early payoff can 
save something from the inter
est portion of a loan. The ques
t ion is, how much can you save? 

There's a formula that many 
banks and loan companies use 
called The Rule of 78's. It gets 
its name from the fact that the 
numerical value of the months 
in a year, when added together, 
total 78. That is, 1 + 2 + 3 + 
..... + 12 = 78. The formula 
used to determine the rebate is: 

Rebate = (~k _+_ ,)(n - k) x FC 
n' + n 

where n = total number of pay
ments in the contract, k = the 
number of payment periods al
ready passed at early payoff, 
and FC =the total finance 
charge (Interest) in the original 
loan. 

Take the case of a person 
with an original contract of 36 
months which has a total inter
est of $467.24. How much could 
he save if he paid off at the 15th 
month? Plug the numbers Into 

the formula and out comes 
$162.06 or almost 35 percent of 
the original finance charge. 

A pocket calculator with 
square root capability could 
give you the answer to the prob
lem. But, suppose you'd like to 
see how much could be saved at 
the 16th, 17th and all subse
quent months? That's where 
your computer outshines the 
laborious calculator method. 
With a simple program like that 
shown in Listing 1, you can print 
out all the answers in just a cou
ple of seconds. 

The program is short and 
straightforward. You just enter 
the three variables which are 
printed out for recordkeeping 
purposes. If you don't need a 
printout, change the LPRINT s 
in lines 60, 70, 80, 130 and 140 to 
PRINT commands. 

The variable X is used to stop 
the program for every 12 output 
lines so the answers won't scroll 
off the screen. Typing CONT re
starts the printout where it left 
off. Line 120 stops the execution 
of the program when the payoff 
month equals the number of 
months in the contract. 

The left bracket symbol ([) in 
line 100 is the exponentiation 
sign, and in many computers 
and printers is shown as an up 
arrow (t).• 

10 REM "RULE OF 78 REBATE CALCULATION" 
20 CLS:INPUT "ENTER TOTAL FINANCE CHARGE";FC 
30 INPUT " ENTER TOTAL NUMBER OF MONTHS I N CONTRACT"1N 
40 INPUT "ENTER NUMBER OF PAY-OFF MONTH";K 
50 CLS:LPRINT "TOTAL FI NANCE CHARGE • "1FC 
60 LPRINT "TOTAL MONTHS IN CONTRACT "1N 
70 LPRINT "FIRST PAY-OFF MONTH "1K 
80 LPRINT TAB(l0)1 "PAY-OFF MONTH 
90 X•0 
100 RB• (((N-K+l)*(N- K))/(N (2+N))*FC 
120 IF K•N GOTO 200 
130 LPRINT TAB(l5)1K; 
140 LPRINT USING " 
150 X=X+l 
160 IF Xz l2 GOTO 180 ELSE 170 
170 K=K +l: GOTO 100 
180 X=0 :STOP 
190 GOTO 170 
200 END 

tt ,ttt,t#";RB 

Program Listing 1 

TOTAL 

TOTAL 

FIRST 


FINANCE CHARGE = 
MONTHS I N CONTRACT 

PAY- OFF MONTH 15 


PAY- OFF MONTH 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 

467.24 
36 

REBATE 
162 .06 
147. 33 
133.30 
119 .97 
107. 34 

95,41 
84 . 19 
73 . 66 
63.84 
54. 72 
46.30 
38 . 59 
31,57 
25 . 26 
19 .64 
14. 73 
10 .52 

7.02 
4.21 
2.10 
0 . 70 

Sample Problem 

REBATE" 
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EPROM-80 FOR TRS-80 
Programmer for 2700 Type EPROMs SINCE YOU Mew (2704/08,2758,2716,2732,2732A, 
Mostec 2764, Intel 2764) COULDN'T Produc~s
WA.IT•••••• 

For the TRS-ao·WE DIDN'T ••••.! 
MODELS l•I 
••a••al 1/0 Por• 
. 	 +teaching newsletter 
• 	 8 TTL outputs. 6 inputs: assembled & 

tested PC board: control the outside The logical solution to EPROM llf'ogrammlng! One program 
world from BASIC or TBUG: lowest for all type EPROMs. Timing under sonware control. 28 pin 
price available $47 .. sample news· mo insertion force socket No utemll power supplies 
l6ttor ~") i:.n required. 36" ribbon cable connects direcdy to expansion

lnter1ace. Average programming time too seconds per IK 
bytes. Includes program on disc and cassette. Program 
operated in two modes. Mode 1: EPROM type select. ProgramTTY-•n•erface 
 prompts user to set 4 toggle switches depending upon
EPROM type. Mode 2: Type of action: Reads one EDTASM 
file from disc or cassette (assembled anywhere) Into buffer. 

~ ••••• low cost printout 
~ convert any ASCII or Baud'ot teletype Reads EPROM data Into btlffer. Writes buffer data to EPROM. 

to a TRS-80 printer: no expansion Autom.atic verify after write. And More. Minimum reqvlre11ETEOP interl ace needed 562: optional loop ments. TRS-80 LEVEL 2, 16K RAM ......PRICE $290.00. 
supply $30: write lor more info 

CANTECH DATA .-4835TllRf1©1••1 7826 W. ARGYLE, NORRIDGE, ILL 60656LIGHT • PEii 
 PHONE (312) 887 0161co~·, AIS~ Hl\.iH·kESOLl TIO"' . SO L'"\(> ESHi\"'CED 
L-\SF.H BL..ST~ : COCKPIT PI:RSPt-n l\"l: : VAR! 'BLE S!\ILL with sophisticated software 
LF\'EL: Al "TOM ATK Ml' LTl·GAMF S<."(1..:fTAL L)" A~U aoo excitement to your software. L TPEN·80 adds 
J O~ STKK Ol1 EHi\TIO'.\.tJOYSTICJ\ °'0111'Clt:DEO 1 

four new functions to BASIC: in an instant. pick any 
(X. Y) point or character position on the screenEXCLUSIVELY DESIGNED FOR 
simply by pointing the pen!; enhance games 
s1molifv user entrv S27 LISP 

TRS . 80° (~ OLOR 

all pnces oncluOe postage . . cal I or w rite for more 
 INTERPRETER FOR THE TRS-00•

EXTF: N l> EU COMPUTER info rmation 
SEE THE AUGUST, '79 ISSUE OF BYTE 

also ne'ed a printer but tack a Teletype? see TO FINO HOW EASY IT IS TO USE LISP.s ..ntt f'hec k o r "' "'"")' u rdf'r 11 2.95 
Will iam Strube ad in this issue. UfR : ILL1 "STR A1' F. U MEMORl" BA:\ I\. ~ • INCLUDES MORE THAN !50 FUNCTIONS 8c 

P.O. ROX 2 89 PRCDICATES. 

'a'ILLIAM~TO"'N, MA 01267 V'467 • 	 WRITTEN IN ASSEMBLY LANGUAGE FORGu,IEii ;;;;;~;:; H IGH-SPEED OPERATION. 

•A TJ<ADfMARl>i. OF 1 Alrl;DY COHPQRj,,TIQ.\'. • FULL ARITHMETIC CAPABI LITY. 

a-x 4034 LANCASTER PA '17604 
-..: 1 electronic innovations 

• 	 LISP SOURCE FROM KEYllOARD . 
C ASSETTE, OR D ISK , 

• OUTPUT TO SCREEN OR PRINTERTRS-80 &. OTHER NEEDS FILLED FOR USS 
• C O MPL ETE SYNTAX C HECKI NG WITH 

DETAIL ED ERROR CODES.+++ COMPATIBLE DISK DRIVES WITH POWER SUPPLY AND CASE-90 DAY WARRANTY + + + 
• 	 U SER'S MANUAL• <40TRACK(102,400 BYTEIDISK) DISK DRIVE WITH P.S. AND CASE 	 S288 
• 	 SUPPLI ED ON CASSETTE FOR 16K·4 8K

• 8 IN. DRIVE & P.SJCASEMl9WITH P.SJCASEFOR3 DRIVES 	 $879 UVELll. 
• 80 TRACK (204.8K BYTE) 	 3119 

PRICE: 49.9!5 
U SER'S MA.U A L ONLY $~.00 (APPLIC ABLE TO 

BASE 2 PRINTER $599 EPSON MX-80 PRINTER- CALL MICROLINE 80 PRINTER $399 

• 4-DRIVE CABLE $28 • • 10 OISKS-5 IN. @ S2~ IN. @ S38 HARO CASE S3 & 5 

LATER PURC HASE OF SOFTWARE). 

• CENTRONICS 737 $699 MICROLINE82 $549 CABLE @ S25 CYBER INNOVATIONS 
• MICROLINE83 	 $6211 WORLD TRADE CENTER 
• LEEDE.X 12 IN B&W MONITOR $114 LEEDEX 12 IN B&G MONITOR $138 P. o. Box !586!57 
• APF 10 IN B&W MONITOR 	 $108 DALLAS. TEXAS 7!52!58 ,...259 
" 300BAUD MODEM(ORIG/ANS)$115. AND UP+ + + + + + + + 16K MEMORYSET (200 NAN0)$23 

•TRADEMARK OF TANDY CORPO"ATION 
• 18K MODEL Ill RADIO SHACK SYSTEM 	 $849 
• APPLE, ATARI, RADIO SHACK HARDWAREISOFTWARE DISCOUNTED, AIR, AJP, G/L, P/R FOR 

S200 or$5ha. (MODEL 1) & $329 orSllO ea. (MOOEL2). APPLICATIONS INTERACT & ARE COMPLETE & 

PROFESSIONAL. WILL RUN ON OTHER COMPUTERS. THIS IS A SPECIAL INTRODUCTORY PRICE. 

· ASK FOR FREE FLYER WITH OUR LOW PRICES- DEALER INQUIRIES IN\/ITED MASS. RESIDENTS ADO 

5% TAX- F.O.B. TEWKSBURY-FREIGHT EXTRA. 

MIC. lllSA OR CHECK ACCEPTED. TRS·80 IS A REG. TRADEMARK OF TANDY CORP. V'105 
 No.4 ~·~~<l~ 

OMNITEK sYSTEMS--1899 MAIN ST., TEWKSBURY, MASS. 01876 CALL 617/851·4580 --~ "~,~~"i\~
~"' ~~ IEEE-488 TO TRS-80* INTERFACE <Q~ You've Written 


CS)\7 a Fantastic Game? 

Then We'd Like to Publish It! 


Everything naaded to add powerful 
BASIC GPIB-488 controller capablllty to 

We're looking for hot GAME proTRS-80 Model 1or 3, Level 2 or DOS with 
grams:a minimum of 16K. 

ARCADE (ID-SPEED GRAPIDCS)Model 488-808 For Model 1 Operation 
48.8-808 or 488-BOC $245. ADVENTURE FORMAT• +shipping, Insurance & tax FANTASY WARGAMING 

WHEN ORDERING SPECIFY DISK OR TAPE BOARDGAMES 
LOGIC 6'. PUZZLE GAMESSCIENTIFIC ENGINEERING LABORATORIES 

There's Gold in them there11 Neil Drive • Old Bethpage, NY 11804 
Games! Write for our freeTelephone: (516) 694-3205 ..- 291 
Programmer'• Kit today. 

· Trademark of Tandy Corp. 

There is no affiliation between Scientific Engineering 
 · INSTANT SOFTWARE, INC. 

Model 41B-8DC Far Model 3 Operation Laboratories and Tandy Corp. or Radio Shack. Submlaalona Dept. 
Peterborough, NH 03458 
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TUTORIAI 

Build a better error trap and bugs will beat a path from your programs. 

To Err is 
Forbidden-Part II 

John D. Adams 
13126 Tripoli Ave. 
Sy/mar, CA 91342 

When the TRS-80 discovers an error, it 
shifts to either command or edit 

mode. This seems perfectly sensible: If the 
machine cannot do what you have asked it 
to, or, if continued execution will produce 
nothing but garbage, the best thing is to 
stop. Stopping execution poses no problem 
unless you have non-program data stored in 
memory. In this case, there is no way to re
start without losing the stored data. 

Level II BASIC incorporates a short set of 
statements that set up an error t rapping 
routine. These routines deal with errors in 
two ways. One handles loss of data. An· 
other allows the computer to ignore an error 
of little consequence that occurs in a pro
gram so that execution can continue. For 
example, if I were taking logarithms from 
numbers generated internally and there 
was a chance a negative number cou ld pop 
up, I might want to simply skip that number 
and go on. 

Record Student Grades 

I use a homemade program to record my 
students' grades. During the course of the 
program, individual test grades are used as 
divisors. When a student is absent for a 
test, a zero is entered until he takes a make· 
up, at which time the program changes the 
grade. Since zero cannot be used as a divi· 
sor, a potential exists for a division by zero 
error. As the program is tight on RAM 
space, I did not want to add another module 
to deal with this eventuality. 

The error trapping routine below was de
veloped to handle this problem. Its struc· 
ture Il lustrates how such routines work. 

10 ON ERROR GOTO 30000 
30000 IF ERR/2 + 1= 11 THEN RESUME NEXT 
30010 PRINT" ERROR NUMBER ";ERR/2+ 1;"1N LINE "; 

ERL 
30020 INPUT" PRESS ENTER TO CONTINUE" :Z$:RESUME 

10 

The ON ERROR GOTO instruction in line 
10 initiates the routine, substantia lly alter· 
ing the way in which errors are processed. 
When an error is discovered, execution 
doesn't shift to command or edit mode, but 
proceeds to the indicated line number for 
further instructions. This process works 
much like a subroutine, and the Instruction, 
like GOSUB, works as a paired instruction. 
When the routine has fin ished, a RESUME 
is necessary. Obviously, this instruction 
must be read before an error occurs and 
should be placed at the beginning of the 
program. 

The routine could be terminated at this 
point by adding the line: 30000 RESUM E 
NEXT. This would cause the computer to ig· 
nore the error and branch back to the next 
program statement to continue execution. 
In my grade program, this is what I wanted if 
the error was an attempt at division by zero. 
But, if it was some other error that material· 
ly altered program output, that error would 
also be ignored. 

The 80 reports error~ using abbrevia· 
lions; these codes appear on pages B/2 and 
B/3 of the manual. Computers deal with 
everything as numbers, however, and their 
conversion Into letters is for human conve· 
nience. The error condition Is carried inter· 
nally as a number, which can be used in er· 
ror trapping to designate speci fic errors. 
The inst ruct ion ERR/2 + 1 in lines 30000 and 
30010 Is for this purpose. Entering PRINT 
ERR/2 + 1 alter an error occurs wil l return a 
number which identifies the error. The num· 
ber codes for errors appear on page 8/1 of 
the manual. 

In my grade program, the error I want ig· 
nored is division by zero, error code 11. Line 
30000 means, "If the error you have found is 
division by zero, forget it and pick up execu
tion on the line or statement following the 
error. If it is not, then drop to line 30010." 

PRINT ERL returns the l ine number in 
which the error happened. Line 300)0 tells 
us what and where the error Is, and line 
30020 stops execution so we can make 
some decisions. Possibly the error involves 
inoperable data, such as t rying to take the 
square root of a negative number. In th is 
case, we just want to go back to make an· 
other data entry. On t he other hand, if the er
ror is one that needs fixing, we are going to 
have to leave the execute mode for repairs. 

Dumping Data 

After adding, deleting or edit ing nnes, we 
cannot continue execution and running the 
program will cause data loss. If there is con· 
siderable data involved, a module can be 
built into the error trapping routine itself to 
dump data to tape before you hit the break 
key. This makes a matching loading rout ine 
necessary. 

There are defaults for the ERL instruc
tion: If no error has been made, it returns a 
zero; if the error was made in direct mode, 
such as trying to use INPUT in command 
mode, the number 65535 will be returned. 

The RESUME statement is similar to RE· 
TURN; its action is similar, but options are 
available which enhance its effect. Used 
alone, as RESUME 0, it will return to the 
statement in which the error was commit· 
ted. Run these lines: 

10 FOR X = - 10 TO 10 
20 PRINT SOR(X) 
30 NEXT:END 

Since we cannot take square roots of nega· 

80 Microcomputing, July 1981 • 291 



Condominium Hotel ReN rvatlon t Accounting System 
(MOO 0) 

S.O 100 ur"H ts al'\d resevatO'\S ICM 1a montns on 2 dflves tull 
reservauon dlsptay. automahc u~t se1ec11on accounting on 
a unit oas.s monthly account ng tep()flS IOf owners 

(Deaie<s wantB<ll $ 1500. U.S. 

Application Development Code for MOO (TRSOOS) 

Se1 of gosubS lor tutt screen I 0 •11e recOf'O fiekJ oet1nrt1on 
rec0to read wrile. unpack pack cf\ange. delete upoate 
ada hie recOIO punt. oare conversion error nanatmg 
Reduc:es any apphcat>00 to gosub call ana logoc 

$45 95 U.S. 

Dill< Cleoner And Air Filter Kit MOO I & II 

Includes progra~- Clea.net disk ancJ tiners for Oflve fans 
Cleans both heads and p.essure paos 10.sks snould be 
cteaned ev6fy 50 nours to mm1mize wear J 

$ 29.95 U.S. 

Cl'leql;e 0< Money 0<oe< to 

DIAXIS ~te< Group Ltd 

74 Conon Or 
Port Credit Ont Canada 
LSG t Z9 
(4t61274-6732 

, .......111c... UKDlok 
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Dynamic Report Generator 
No Programming Required 

• 	 Mointain different dota f i les, ooch with its own •t 
of intern.ol logical relation1hip1. 

• 	 Permits u- to define customized repor1 formots 
ind column hoading•. 

• 	 Specify orithmetic relot ionlhip• betwoen column•. 
• 	 Automatic 110rting and file campniuion. 
• 	 Keyed index for 111pid retrievol af dua. 
• 	 Redefine index by exch1nging it with other repor1 

columns. 
• 	 Flexible add , delei., ond list madH. 
• 	 Edit made 1llow1 hoadings and v i thmetic relotian· 

>hips to be ol tered wi thout re-.ntering dota. 
• 	 Lill made ollow• for Mlected rlf'IVIS and aption.ol 

sub·totals. 

FOR USE ON 48K-TRS--80 MOD 1, 
1 DISK AND PRINTER. 

PRICE : $74.95 INCLUDES DISK , 
44 PAGE BOOKLET, SHIPPING AND HANDLING. 

DYNAMIC "'- SOFTWARE 
58 04 20tl th Str!'t'I 8.1y1ode. Ncw\brk :1164 

Portions copynghl td by Microsoft, 1980 . 

TRS-80 11 • reg11t.,td t red•mark of Tandy Corp , 


TRS - so · 

16K - LEVEL II 


SOFTWARE 


VACATION PLANNER S14.95 
GuldH yau through 1 complete 1nolyt1s ol yaur 
Y9catlon ol1n1 Gives you 1de11. details coets. lets 
you compare 1evera l diffe rent vacat ions Fly, drive, 
reaort, sightaeeing, camping and more. Org1nize1 
your Y9C&tlon and suppllea you wi th print-o uts if you 
have a flneprlnter . l tyou t•ke yourvacation M nou11y, 
tel your TR5-80 help you get the mOlt out ol ii 

MINl·Ll!DOER 
(IMALL IUllNHI Ol!NERAL LEDGER) 

S28.H 
EH y to aet up your boOl<e with thla eooy to uH 
progrom. 40 accounll, eo check• per month, reparta 
to acreen or It yau have 1 llneprlntar you can molntoln 
tlardcoPIH of your repart1. Balonce yaur c tlackboOk. 
A mull for • home. part·tlme, or 1ny other buolnHI 
eperotlon not having many tranu ctlono per monlh. 

To order send ca1h, check or money order. Allaw 2 
week• extra tor personal check• . We pay paotoge 
salH tax is Included with price. Liiting ot other 
sotiwa•e 1vaif1b ... 

RAM lntelllgenc• .,- 492 
P.O Box985 


Rancho Colitornoa. CalHorn1a 9 2 ..,30 

I RS·60 1s a registered rrooemul< 


of Tandy Corp. 


NO.®'-~·t>~i 
~t>*~:-:s~~\S 
~~ .{fYou'ue Written 

CS)\J" State-of-the-Art Software-· 
We'd Like to Publish It! 

We're looking for SYSTEM software: 

DISK OPERATING SYSTEMS 
MONITORS 
PROGRAMMER AIDS/UTILITIES 
LANGUAGES 
DATA BASE SYSTEMS 
Then, sit back and collect your 
royalty checks. Write for our free 
Programmer's Kit today! 

INSTANT SOFTWARE, INC. 
SubmiHione Dept. 
Peterborough, NH 03458 

t ive numbers, an FC message is returned. 
Now add these fines: 

5 ON ERROR GOTO 100 
100 X= X + l :RESUME (or RESUME 0) 

The trapping routine lets us increment X un· 
t il the data becomes operable. 

A line number may also be specified for 
the return point. The fo llowing lines Illus
trate this: 

5 ON ERROR GOTO 100 
10 FOR Y= 1 TO 25 
20 Xz AND(20) -10 
30 PRINT X,SQR(X) 
40 NEXT 

100 RESUME 500 
500 X = - X:PRINT SOA(X):" I" 
510 NEXT 

Although square roots of negative num· 
bers cannot be expressed as real values, 
they may be represented as complex num
bers after the real and imaginary parts are 
computed. When a negative number is pro· 
cessed, an FC error will result , which sends 
execut ion to line 100. The RESUME 500 in 
that line further branches to the indicated 
line number for complex number computa· 
tion and printout, after which we are re· 
turned to the loop in line 10. In this case the 
routine is acting much like a flag which de
tects and processes negative numbers. 

RESUME NEXT returns to the statement 
following that In which the error was made. 
This Is useful If we wan t to Ignore all nega· 
t lve numbers In a square root program. In 
my grading program, this Is what I wanted. 

Using the ON ERROR GOTO Instruct ion 
Is like flipping a fight switch- It will stay on 
untll we turn It off. It may be that we want 
this routine to operate In one part o f a pro· 
gram, but not In another. In that case, the er
ror trapping process is disabled by the in· 
st ruct ion ON ERROR GOTO 0. The function 
can now be turned on and off at will. 

The error trapping routine discussed here 
Is a simple one. Error trapping rout ines can 
be bullt to do some remarkable tasks. These 
rout ines are more complex to construct and 
should be tested to see t hat they are work· 
Ing properly. An additional instruction, ER· 
ROA n, is provided for that use. Look at the 
following lines: 

5 ON ERROR GOTO 1000 
10 ERRORS 
20 . . ... . 

Line 10 causes the computer to behave 
exact ly as it would if an undefined line error 
had been found. Any of the recognized er· 
rors can be simulated by using the number 
code tor that error. In this way, rout ines can 
be checked tor proper operat ion. 

Error trapping routines are very useful in 
debugging programs. Using the ON ERROR 
GOTO nnn inst ruct ion as line 1, and a suit· 
able routine at line 30000, the program can 
be cleaned up and these lines deleted after 
corrections are made. We've come a long 
way from Level l's WHAT, HOW and 
SORRY! • 

http:aption.ol
http:intern.ol
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of not being able to read the digital 
tape counter without changing 

positions every time? 

- T h en try the 

DATA VIEW 
designed to position the 
recorder at the propet 
angle for effortless view· 
Ing of the counter. 

Constructed of dura ble translucent acrylic 
In a beautiful smoked gray tint with slip 
resistant padded fee t. Only 8 .95 each 

TO ORDER: Send c heck or money order for 
8.95 + 2 .00 for shippi ng and handling. 
California residents add 6% sales ta x . 

REMTRON .,,.499 
P .O. Box 2280 


Santa Clara. CA 9 5055 

Dealer lnq. Invited NO COD'S 


-..... • Dl'I,. '"°"' M..r"' 11'1.'1'. ~r • •• 
IC n : " 

.J!~::::: : '. ..::: ::::: :::: :::1r~·
:::> ::::	 :..~ 
-· """ . ... -u • ::-. ... .. .. 1• 

~llC.O • GMllW'"'' " ...llllw:t. • 

OPTIONS-8()~460 

BOX 471 CONCORD MA 01742 

PROGRAM FOR MAXIMIZING RETURNS 
FROM OPTION INVESTI NG. ANALYZES 
BUY &SELL OF LISTED CALLS, PUTS, 
SPREADS &SHARES. INCLUDES COM
MISSIONS, RISK, COST OF MONEY AND 
DIVIDENDS. HARDCOPY &STORAGE TO 
DI SK, ACCOMPANYING MANUAL A COM

PLETE &UNI QUE GU IDE TO OPTI ON 
INVESTING. Sl25 , SEND FOR FREE 
BROCHURE . MONEY BACK GUARANTEE. 

No.8 ~·t>~<\l~ 

"~,~~~~


~t> ~~ 
~~ If You've Written 
~\I a Useful Program·· 

We'd Like to Publl.sh ltl 

We want programs for 
INDUSTRIAL applications: 

JOB COST ESTIMATES 
INDUSTRIAL (PROCESS) CONTROL 
JOB TRACKING 
MACHINE SCHEDULING 

Get publiahed and earn royalties! 
Write for our free Programmer' s 
Kit today. 

INST ANT SOFTWARE, INC. 
SubmlHlons Dept. 
Peterborough, NH 03458 

.-See Lisr of Advorrioers on page 306 

ATTENTION INVESTORS! 
509-" COMMODITY ANO STOCK 

MARKET ANALVSIS 

SOFTWARE 


THE ANALYST ii 

Calculates W11der 1~d cators 'or OMI. RS• 

Parabchc/T1!""1e Price Systems Eliminates 

ted•OLS calcu1a11ons 


THE OAIV!:A A Suoero Commod ty 
and Stock Market Analysis "'rogram 
Adaptable to Most Trading Systems I.fas 
S11""1ulator and Oot1m1zat1on Mode 

FOR MOO I. II. AND Ill 
v' USe• 0t emeo 1us1 oao :><a<;ram ano c;o 
.,/ \Aarket ·es1eo 
.,/ use cornmercia. ~ata •1es ~ -na~e your 0wn 
v G1ao~1c caoaOI ••es 
"/' Pr nter ootions 
V C ear ana como1e1e documentatLon 
V '\11or11t0< numerous mar1<e1s in JUSI 'TI1nu1es re :Jay 
NR1-E FOR FREE CATA.LOG 

MANAGEMENT SERVICES 
DEPT 80 
290 1 CLE OE'NEN LANE PHONc 
LONGVIEW TX 75601 (21 4) 757 -4558 

TRS-80* COLOR Computer 

BORED 
with SLOW Cassettes 

Put you r BASIC progra m into 
a ROM CARTRIDGE. Instant 
run at power-u p ! More data 
space! IT'S EASY! Send us your 
program on cassette and we ' ll 
quic kl y re turn it in a ROM 
CA RTRIDGE. 

Prices start at $45.00 
(Quantity Discounts Avai lable ) 

.-510f;gen 

Systems 	 P. 0 . Box 10234 
Austi n, Texas 78766 
(512) 837-4665 

- Assembly Language Rom Cart ridges 
-Custom Programming Services 
TRS•-ao is a trademark of Tandy Corp . 

80 Mic rocomput ing does not keep 
subscription records on the premises, 
therefore calling us only adds time 
and doesn' t solve the problem. 

Plea se send a description of t he prob· 
lem and your most recent address 
label to: 

80 Microcomputing 
Subscription Dept. 
PO Box 981 
Farmingdale, NY 11737 

Thank you and en1oy your sut>scn pt1on 

Exac1Replacement 

BCCOMPCO PRINTER RIBBONS 
or CARTRIDG E RELOADS 

!HEAVY IN KING . LONGER LI FEJ 
'TRS-80• CENTRONICSo PPICE: ! PACK 
LP 1126 \ 4131 • 779 ioo:TQ4- --.-;oQ/j PACK 
LP ll126-t4 t31 • 130 ' \ 0013 PACK 

LP Ill or V 126 14\ 41 9 OO I RELOAO 


' ' ' 1YOU INSER" '°" CARrR10GE1 21 0013 PACK 
LP IV 126-14131 • 131 • 1 0013 PACK 
LP Vl(26 141 8 1 9 00/ RfLOAO 
V !!OU l "!_SEnT IN CAR TR!OGE 1 21 00/ 3 PAC I< 

N EW !or ine ::!A ISY W H EEL i1 
"1vll1-Str 1k.e Caroon F11m t26· 1419) 21 0013 PACK 
M ulti Str Caroon Film Aeioad 15 0013 qE.LOAOS 
New l ong-Llle F"abr 1c Reload 9 001qELOAO 


SEND PRINTER NUMBER and/or 

OLD C ARTRIDGES (tor Relo..,,sJ 


MODEL 118" GAME DISCS 
VOLUr-.<E I VOLUM E- 2 -· 
8 1or,.y• tims 1 rao Ugly . B ogo 
Concen1 r a1 1on Towers Bl a<:k.1ack 
Rip Cord. Yach: Sea Fa•kle Cnomp 

._ 4 Wore $24 95 pe1 volume .,. 5 Mo·e 


SEND CHECK or M ONTOY OROtoR TO 

BCCOMPCO .-231 
800 Sou1n 11 • Box 246 • 4 \7-932·4196 


Summer sv1I e M o 65571 

· TRS 60 •Sa 1racJema1 ~ ot Radio Shac11. . a Tandy Corp 


*********************** 

** *TRS-BC>* ** * COLOR * * COMPUTER * 
** lbK. Ke1ory Conversion Kit S 59.95 ** *32K. Keaory Conversion Ki t Sll9.95 * * 32K. Kit (for liiK.syste1l S 59.95 * *KIT Less Kuory <uch l S 12.00 * 
** Ki t s can be installed inside t he ** * COLOR COltPUTER within 15 1inutes, * * co1es with Ke1ory Test Proqri1, * * and are co1pletely GUARANTEED * 
** CULPEPER COllPUTEA DESIGNS ** * 502 SOUTH EAST STREET .,,. '84 * 
* CULPEPER, VIRGINIA 22701 ~ * 
*********************** 


INTERNAL MEMORY'• 
48K NOW AVAILABLEr 

Mamirt u pansion 1111d not be upwl'le or dittlcult INTERNAL 
MEMORY'• bo•ds llP'nd RAM copactty Ill J21(UM·ll or 48K{IM· 
2 INSIDE the keyboard untt wMh no sold..lng. cuttln1 or OClt.. 
modillcatlons. !Remove TRS-Ml '" RAM chip & plug IM lnlo RAM 
sod<atLI NO ..piggybKi.. chips: NO heat. noiu 1r pow.. 
prolllemsl Compalible wlllt hlglt-1peed 11111 systems. prlpl!•lls 
and herdw•t modillcllions ldacribe what yw have~ Aaemblld 
& tnted. one yw gumnlee. postpaid UPS in Cori. U.S SEND 
S.A S.E FOR QUICK INFORMATION 

PRICES: 

IM·l(32KJ $52.50 fless RAM) 
IM-2[48KJ $79.50 fless RAMI 

4116-3(200nsJRAM $26.00 per set of 8f16KJ 

.://,,/n11<J (~''//''"'''"'~'/ .-4()1 

5246 WHI 3705 South- Sah l ake City. UT 84120 
[801) 967-2324 
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GENERAL 

OfARPS and Moogs and 80s. 

A Quick 
Riff on Synthesizers 
Dave Keen and Dave Dischert 
RD 1•Box 432 
State Highway 83 
Cape May Court HouSfl, NJ 08210 

D'o you remember what occupied your 
spare time before you bought your 

computer? Was it ham radio? Stamp col
lecting? Model railroading? 

We played music. We used the big ARPs 
and Moog synthesizers for live performing 
and recording. That old flame was ignited 
again with the recent appearance of several 
music synthesizers for the TRS-80. 

Tone generation is not too dlfflcult on the 
'80. Many of the games on the market utilize 
the notes and sound effects created by tog
gIing fUp flops at the cassette port. 

But ~usic is more than a sequence of 
notes. It requires polyphonic voices, that 
is, many notes played simultaneously; os
cillator waveform selection (square, sine, 
sawtooth, triangle, pulse); dynamic control 
of the composite waveform's harmonics; 
most important, a low pass filter with vari
abl.e c,,,ut-off frequency (and preferably 
variable Q or resonance); and a volume con
trol. 

Such bare bones features are found on 
even the cheapest piano keyboard style 

electronic synthesizers. 

ARPS and Moogs 

Let's briefly examine how sounds are 
created on performance synthesizers. 

In 1964, Robert Moog produced a system 
of de voltages that controlled various 
parameters such as frequency, filtering and 
volume. 

A piano style keyboard, set up to output 
de voltages In relation to each key, con
nects to one or more oscillators. These 
VCOs (voltage controlled oscillators), are 
capable of producing several waveforms. 
Each shape Is made up of different over· 
tones (see Fig. 1). It Is Important to be able 
to select these shapes as they determine 
the resulting sound. 

A sine wave is a pure tone with no over
tones. Square waves have a hol low sound. 
Squeeze the sides of a square wave to
gether and you get a pulse waveform. This 
reedy, nasal tone Is useful in duplicating 
saxophone sounds. Violins and brass ef· 
fects can be simulated by first start ing with 
a sawtooth. 

Most manufacturers use oscillators 
which respond to one volt per octave. If, for 
example, an oscillator played a middle C, 
then raising its input to two volts would pro
duce a Cone octave higher.You can see the 
precision needed in designing oscillator 
controllers. If the voltage Isoff by as little as 

SINE SAWTOOTH SQUARE 

WAVEF OR M ~ 

u "' 
~ AMPLITUDE 

= COMPOSITION ~ 2NO 31110 4'TH &TH 6TH 7TH ITH nc. ) 3RO &TH 7TH £TC .. 
:r - f UN OA M[NTA L ---~ 

Fig. 1. Waveforms and Their Composition 
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one-twelfth volt, you're playing in another 
key! 

Random noise generators, creating 
white, pink or low frequency sounds, are 
also used to effect explosions, surf, wind, 
earthquakes, as well as percussion instru· 
ments. 

As shown in Fig. 3, output from various 
sources are mixed into one composite slg· 
nal as they move down to their next modi· 
tiers, the VCF, (voltage controlled filter), 
and then to the VGA (voltage controlled 
amplifier). 

Envelope generators monitor these latter 
two devices.They create a slowly varying de 
voltage that controls the cut-0ff frequency 
of the filter and the attenuat ion (volume) of 
the amplifier. 

When the musician hits a key, three 
things happen. A de voltage is produced to 
feed the oscillators; a gate pulse is created 
for as long as the key is depressed (typically 
zero volts when no key Isheld down, 10volts 
when one is); and a trigger pulse, or short 
spike of voltage, is produced when the key 
is init ially depressed. The gate and trigger 
pulses are used to tell the envelope genera
tors to start their pre-programmed voltage 
patterns. 

Take a look at the graphic representation 

MIDDLE C 
C # 0 Ett E F F # G G• A Bb 8 Cr

1111 11 1 ~ 
~ ~ ~ ~ ~ : ~ N.~ ~ ~ ~ ~ ~ 
~ ~ ~ ... . ~~ 

OCTAVE C_j 

Fig. 2. The Frequencies of the 12·Note De· 
tave Standard 



______ 

"An envelope with a fast 
attack time and slow 

release time would be used 

of the sound of a piano note being struck 
(Fig. 4). First, the sound Is loud and then 
gradually gets softer. Here, an envelope 
with a fast attack time and slow release 
time would be used to control the amplifier. 
Also, as the sound diminishes, the higher 
harmonics are lost. Therefore, another gen-

KEYBOARDS 	 I 

SOURCES 

VOLTAGE 
CONTROLLED 
OSCILLATOR 

RAN DOM 
NOISE 
GENERATOR 

I 

VOLTAGE 

~~~~OLLED 

__ 

erator Is employed to control the filter. 
From here the signal goes to the amplifi

er, speakers and then to you. Of course, you 
could alter the signal In other monstrous 
ways: ring modulation, reverb, echo, phase 
shifting, waveform Inverting, phase locked 
loops ...HELP! 

I 
I 
I 
I
I 
I 

VOLTAGE 

~~~:',,~~ED 
AUDIO OUT 
TO 
AMP1..IFIER 

I AND SPEAKERS 

I 
I_L I_J 

ENVELOPE 
GENERATOR 

COMPUTERS I CONTROL 
SEQUENCERS I VOLTAGESl AUDIO PATH ~7.~~5sTJCKS I_____________J 

Fig. 3. Signal Flow and Control Layout of Performance Synthesizer 

to control the amplifier." 
Now that you know a llttle about the crea· 

tlon and modification of sound you ar~ In a 
better position to choose the computer syn
thesizer that will best meet your expecta
tions.• 

ATTACK 	 INITIAL SUSTAIN flNAL 
DECAY ot:C AY 

KEY RELEASED_J TIME----+ 

Fig. 4. Envelope Generator Parameters: On 
a typical keyboard synthesizer, voltage Is 
developed by the envelope generator when 
a key is played. Voltage rises to a level pre
set by a potentiometer, then falls to • /eve/ 
determined by another potentiometer and 
stays there until the key Is released. Upon 
release, the voltage falls to zero at a rate de
termined by a fourth control. 
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Bayesian 
Investment 
Services 
Send for free catalog 
discussing TRS-80 
programs available for 
evaluating: 

Options & Futures 
Stocks & Bonds 
Convertible 
& Other Hedges 
Portfolio Position 
Tax Positions 
Market Timing 

Write 	or call: 
Bayesian ..-1ee 

Investment 
Services 
Dept. H3 
757 Santa Rosita 
Solana Beach, CA 92075 
(714) 755-6225 

Does Your 
Computer Hove 

the BLAAS7 

Give It 

a Dose 
of s-1001 

W HY S-100? I 

• 	 The S-100 Bus (IEEE tR6) can add h 

compuung POWER you f'IO!ed. 


• 	 No practical l imit to in CAPACITY. 

• 	 1'dd 32k, 64k, 128k, 256k. Silk 

or MORE of R1'M. 


• 	 1'dd 8 or more disc drive units 

(40 MEGABYTE each) if you like. 


• 	 More ECONOMICAL than a new system. 

• 	 No need to add bulky, expensive 

peripherals. JUSt CARDS. 


• 	 Many. MANY manufacturers of S·100 
(ehminat1ng expensive sole sourcei 

HOW S-100? 

•	 Adapter f rom S9500 (kit) available 

for TRS-80, Pt!t. 1'pple and others. 


• 	 M ainframes from S310 

COMPUTER Wif ..... 111 
INCORPORATED 

5620 176!!! Street S.W. 
Lynnwood, Washington 98036 

(2061 743-4336 

tormer l HUH 



TECHNIQUE 

Some sneaky ways to get more from your 16-bit registers. 

Undocumented 
Instructions 

Brian Cameron put in front of the load Instruc carry, and subtract, and sub and will display what appears as 
284 Albert St. t ion, then the contents of the tract with borrow Instructions data areas right in the middle of 
Waterloo, Ontario high-order byte of the IX Index can be performed between the your programs.• 
Canada N2L 3T8 register are moved into the A high and low bytes of the Index 

register: registers and the data In the ac •Editor's Note: These opcodes are not 
tested during production of the Z80 chip bycumulator. It Is also possible to 
Zilog. It Is possible, In a small number of

increment, dee<reqient, com cases, that any of these opcodes may not 
OEFB OOOH ;gives key to IX register pare, AND, Of:l j and EXOR be work. 
LO A,H ;moves high byte of IX Into A 

tween the accumulator and In
dex registers. 

If a hex FD Is used in place of Another Instruction on the 
the DD, then the high-order byte general purpose registers, In
of the IV register would be cluding the H and L ·registers, 
moved into the A register. In or will take the contents of the reg

H 
der to reference the low-order ister, multiply by two and add 


ave you ever needed an ex· byte of the Index registers, use one (r = r•r + 1). I called this 

tra general purpose regis instructions that normally refer DUPING In the table. This re


ter? And wouldn't it be great to to the L register. In an example quires two bytes. The first con

be able to split those, some the load instruction would read, tains the hexadecimal value CB. 

times unused, 16-blt Index regis LO A,L. The second contains the regis

ters in half and get four more You can load into (and from) ter the operation is carried out 

eight-bit work registers? Well, It both index registers as well as on. 

can be done-If you know how the general registers A, B, C, D, In Table 1 HX and LX are used 

to access them. and E. The HL register pair can as names for the high-order and 


The key to these new reg is not be used since they now refer low-order bytes of the IX regis
ters and their Instructions, Is to to the Index registers. If the fol ter. I use HY and LY for the IV 
precede an H or L type instruc lowing instructions were exe register. The lowercase n, used 
tion with a special hex code. A cuted-DEFB OFDH LO H,L In the immediate type Instruc
hex code of DD tells the CPU they would result in the lower tions, Is the symbol for a num
that you are going to use the IX half of the IV register moving In ber. 
registers and a code of FD tells to the upper part of the same By using these undocument
it you're using the IV Index regis register. ed Instructions, not only do you 
ter. The load immediate instruc free up extra registers for gener

Let's look at an example of tions also works on these regis al work, but a certain amount of 
how this is done. Normally the ters. For example, DEFB ODDH protection Is added to the secur
LO A,H (hex 7C) will move the LO H,2 will load the number two ity of your programs. Most dis
contents of the H register into into the high order byte of the IX assemblers and monitors do not 
the A register. But If a hex DD is register . Add, and add with support these extra Instructions 

Table 1. 

MN EMONIC OP CODE 

LO HX , A 0067 
LO HX,B 0060 
LO HX,C OD61 
LO HX,D OD62 
LO HX,E 0063 

LD LX,A DD6F 
LO LX , B DD68 
LO LX, C 0069 
LO LX,O DD6A 
LD LX,E DD 6B 

LO HY,A FD67 
LD HY,B FD60 
LD HY,C FD61 
LO HY,D F06 2 
LD HY,E FD63 

LO LY,A F06F 
LD LY,B F068 
LD LY,C FD69 
LO LY,D F06A 
LD LY,E FD6B 

LD HX,n 0026 
LD LX,n D02E 
LD HY,n F026 
LD LY,n FD2E 

ADD A,HX DD8 4 

Table continues 
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ADD A, LX 
ADD A,HY 
ADD A,LY 

SU B A,HX 
SUB A,LX 
SUB A,HY 
SUB A,LY 

INC llX 

INC LX 

INC HY 

INC LY 


AND HX 
AND LX 
AND HY 
AND LY 

XOR HX 
XOR LX 
XOR HY 
XOR LY 

DUPI NC A 
DUPINC B 
DUP INC C 
DUPINC D 
DUPINC E 
DUPINC H 
DU PINC L 
DU PINC ( HL ) 

LO A,HX 
LD B,HX 
LO C,HX 
LO D,HX 
LO E,HX 

LO A,LX 
LO B,LX 
LO C,LX 
LO D,LX 
LO E,LX 

LD A,HY 
LO B,HY 
LO C,HY 
LO D,HY 
LO E,HY 

LO A, LY 
LO B,LY 
LO C,LY 
LO D, LY 
LD E,LY 

LO HX,LX 
LO LX,HX 
LO HY I LY 
LO LY, HY 

ADC A, llX 
ADC A, LX 
ADC A,HY 
ADC A, LY 

SBC A,HX 
SBC A,LX 
SBC A,HY 
SBC A,LY 

DEC HX 
DEC LX 
DEC HY 
DEC LY 

OR HX 
O R LX 
OR HY 
OR LY 

CP HX 
CP LX 
CP HY 
CP LY 

0085 
FD84 
FD8 5 

0094 
0095 
FD94 
FD9 5 

0024 
DD2C 
FD2 4 
FD2C 

DDA4 
DDA 5 
FDA4 
FDA 5 

DDAC 
DDAD 
FDAC 
FDAD 

CB37 
CB3 0 
CB31 
CB32 
CB33 
CB34 
CB35 
CB36 

DD7C 
0044 
DD 4C 
DD S4 
DDSC 

DD7D 
DD4S 
0040 
DOSS 
DDSD 

FD7C 
FD44 
FD4C 
FD S4 
FDSC 

FD7D 
FD4S 
FD4D 
FOSS 
FDSD 

DD6S 
DD6C 
FD6S 
FD6C 

DD8 C 
0080 
FD8C 
FD8D 

DD9C 
DD9D 
FD9C 
FD9D 

DD2S 
0020 
FD2S 
FD 2D 

DDB4 
DDBS 
FD B4 
FOBS 

DDBC 
DDBD 
FDBC 
FDBD 

r 

• 

.... "' Cl).... 
:::s 
0.. 
E 
0 u 
0.... 
u·E .... 
:::s 
0 .c 
co 

~ "' 0 
0 .c .... 
Cl)...."' 
co-
G> 
~ .... .... 
0.... 
Cl) "' C) 
co 
0.. 
~ 
0 
0 .c 
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 CONVERT YOUR TRS-80 MODEL-I ItJTO A 

DEVELOPMENT SYSTEM 
Now you can develop Z·80 based. srand-alone devices such as games, ~ts. 

instruments and peripheral controUers. by using your TRS-80as a devek)pment system. 
The DEVELOPMATE plugs into the expansoon connector of yoor TRS-80 and adds 
PflOM PROGRAMMING and IN.CIRCUIT·IMULATION capablllt1es to your 
system (w ith or w1tho1..t expansion 1nter1ace) 

Complete instruchons and sample schemahcs are included to help you design your 
own simple stand·alone mocrocomputer systems. THESE SYSTEMS CAN BE AS 
SIMPLE AS Foun ICs one TTL CtrCUtl IOr clock and reset. a Z·80. an EPROM, an<! 
one peripheral interface chip. 

When lhe ln·C1rcu1t·Emula1t0n ca°'e is plugged 
mto the Z·SO socket of your stand·alone system, 
ttie system becomes a pan of your TRS-80: You 
can use tnc full power of your editor I assembler's 
debug and trace programs to chock out bo1h the 
hardware and the software Simple test loops 
can be used to check ou1 lhe hardware. then the'> 
syste~ program can be rur to debug lhe logic off 
your stand-aklne device 

Since the program 1s kept n TAS-80 RAM, 
changes can be made quickly and easily. When 
your stand-atone device works as desired you 
use the Developmate s PROM PROGRAMMER 
to copy the program into a PROM With this 
PROM, and a Z-80 m p lace of the emulation 
cab1e. your stand-alone dev1ee will work by ~tself. 

The DEVELOPMATE 1s extremely compact Both the PROM programmer and the 
ln-C1rcu1t-Emula1or are 1n one small plastic .bo.x only 3 2 · 5.4~ A ltne plug mounted 
power supply is included The PROM programmer has a personahty module· which 
defines lhe vonages and connec~1ons of lhe PROM so thal luture devices can be 
accommodated However. 1he sys1em comes wnh a universal personahly module 
which handles 2758.2508(8K) 27 t6,25 16(16K). 2532(32K) as well as the new elec· 
tr1cally alterablo 2816 and 48016(16K EEPROMs). 

The COMPLETE DEVELOPMATE 81 . wtth software. Power supply . emulation 
cable. TRS-80 cable. ana universal pcrsonahty module. 1s ONLY S329t 

The PROM PROGRAMMER is available sepa•arely for ONLY S239 

..-376 
ORION INSTRUMENTS 


t72 Otis Avenue. Dept M Woodside. CA 94062 
 ..(415) 851· 1172 

Master Charge and Visa phone orders accepted . 


Cahfornia resKients please add 6° o sales ta.x 


Introducing ... \ ERM
1
~.~l:-2!::~.l~.~~!


year~ in lhe making. Created as a1:::-f dissa.tisfaction whh existing tefi!i!lal 
~roOninis. OMllTEIM'is'the MM! . 11' and Fi.xtMt mjcrOCOIJlllUter intllllQent 
terminal program Jil a~y. pri¥ · llr; ...._ N9w thtl TIMO"'can communi=with 
and transfet files to ~lrJIO•tariycbmputer system Whlllutwriting special are. 
OlfllT~BM solves the problem of computer systems that send 3?. 40, r1f 80 mn 
lines to your 64 co l · no.u~n TH_.,N by ••"• your screen far e~sy rea~
OM•ITUM tall comptn(at1 fo rlne.on1pltlbilit1es wilb7 diffMfrJf.lranslJtlo;; es, 
one to anq from eacll dtvic'e-. This capabUity evtn allows OlllTEllM Ii> u . es 
such-as HCDIC, and translate them to the TRl-811"1 llCll'. With OHITMll.v upn 
evem!lnln ~xt tllat has lilr•lliiil lft the 1,r:ri!1nf ~t any time you.hn examinfind 
c_hange any ol Olll•tl'fllll'(•ettings, )>ecause OllllITTIM gives you a Full 1111111 
llaptn of aN fu,nctlons., lt 'w.ottcs with allllGM'a and DOS'a since Ituseu1Jlv,·ottlcially 
documeitted'calls. . . r , '\

1
• SPl'ltd l'rktt1r ,, , • •· 'TrulN Key -' • "'llUt icey ·, t 
• Si1l9te K~\' ....Sl!llMll • XlY'CufW c.itnt , '"~Call SUpport. \ 
• ,,..... File,9utpllt\ ~Xaln1X91! File,Control f •Can Edit GJ1aracte1D 

• Se!tdt .,...,,~, not,on th• TH.a keyboard \ , • -~ ,, 
• ControHl causes "leep":sdun\! anp, a,n,tMllHto11as~ on the screen. 
• Accepts all 'standard VllEO'rEr control codes. . ~ 
• ,Can confl~ure the UART for baud rates f(Qm.51} 19,200 batld. i . \ 

• '• Can send text Sltwly for computers that work a) "ty,lsf' spee<>.' l 
• Keeps contllf\JoUS tount of l'Wltf, Fnltil!D. and OWilhm llHQrS. ' 

' • .Sans a speci~l file with piop;r s~n ings for ~acll'differellt use , 
• Include$; 75 p_ag,e manu,1. Tlit Ehr, Hex ~11'11111 Utll•I•. , j l ,. 

Everyorie whi! se;s ~.M.ITiRM is 1'•zetby its t1ww and Enu( l111t Requires 
TRUil 11-..1 er M~w~h a2K 111em(){v. 1 disk:"$95 (plus shipping if C.0.0.). Call fo r 
Shipment witljin 24-hours-. Manual alone $15, refunded with purchase. Visa, MIC, 
aM C.0.0. accepted. Mass. residents add 5% sales tax. Dealer Inquiries Invited, 

lindbergh Systems 
498 Beechmont Street. Worcester, MA Ot809 (61 7) 799-2217 ..- 391 
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While they last . . . 
the complete year of 1980 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- 2 V2 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 shelf 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 . 

'plus shipping and handling ($3 .00) • ' TRS-80 is a Trademark of Tandy 

~-----------
\?@@g I want a year of 80 Mlcrocomputing for $25.00 plus I$3.00 for shipping and handling. Plus rB receive a shelf box to store 
them in . I 
:-J Check enclosed for $______ I 
Name 

I
I 

Address 

City --------- State Zip ____ _ 


Please allow 4 to 6 weeks for delivery I 
80 Microcomputing • 80 Pinc Street • Peterborough, N.H. 03458 I __________ _._.Toll free ordering number 800-258-5473 SOBI_J 
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cfOmicrocomputiriQI 
BINDERS 

Ol'dEI' 

YOlll'S 

todaY 


Keep your library of ~Q_Microcomputing safe from loss 
or damage in these handsomely appointed binders w ith 
rich dork green covers and gold lettering. Each binder 
holds 12 issues making on EXCELLENT REFERENCE HAND· 
GOOK. Several binders form o quality library your.on be 
proud of. 

P .50 eoch .. . J for S21 .75 . .. 6 for S42.00 ... 
Pos109e poid in USA. Foreign orders pleose include S2.50 for postoge. 

Specify 1980 or 1981 
Send check or money order only to: 
80 MICROCOMPUTING BINDERS 
P.O. Box 5120, Ph ila.. PA 19141 

HAA[] COPY 


Here's the ideal w ay to keep your 
growing collection of 80 M icro. 
computing in order! The 80 M icro. 
comput ing Library Shelf Boxes. 

sturdy, corrugated. white. dirt·rc
sistant boxes will keep your issues of 80 M icrocomput ing orderly 
and available for constant reference Self·st1ck ing labels are 
available for the boxes. too. not only for 80 but also for Kilobaud! 
M icrocomputing, 73 M agazine. CQ. QST. Ham Radio. Personal 
Computing, Interface Age. Byte and Radio Electronics A~k for 
whichever labels you want w11h your box order Each box holds a 
fu ll year of the above magazines Your magazine lrbrary 1s your 
prime reference Keep it handy ancl keep 1t neat with these ~ l rong 

l ibrary shelf boxes. One box (BX1000) is $2 00. 2- 7 boxes (RX1001) 
are $1 50 each. and 8 or more boxes (BX1002) are $1 25 each Be 
sure to specify w hich labels we should send. Shipping and han
dling charges are $1 00 per order Call 1n your credit card o rders 
on our toll free line 800-258-5473. or use the order card 1n th<' bad. 

of the magazine and mail to 

r (:l'J•r· . . T.M. , PeterboroughLOV m1crocomput1ng ·NH 03458 



bookshelf 


-BASIC & PASCAL

• 50 BASIC EXERCISES - BK1 192-byJ P Lamo1t1er 
This book os s1rue1ured around the idea thal the best 
way to learn a tenguege os through actual praeuee It 
eon1a1ns 50 completely explained exercises state· 
ment and analysis ol the problem, lloweharts. pro
grams and actual runs Program subjects Include 
mathematics. business, games, and operat ions r• 
search. and are presented 1n •ary1ng le•ets of d•ff•· 
eulty This f0<mat enables anyone to fearn BASIC rap
idly eneekong theor progress 11 each step St2 95' 

• THE BASIC HANDBOOK- BK t174-by DaYOd Lien 
This boOk 1s unique It IS a virtual ENCYCLOPEDIA of 
BASIC Whole not fa•0<1ng one computer o•er another, 
11 explains over 250 BASIC words, how to use them and 
alternate strat901es II a computer does not possess 
the eapaboioues of a needed or speeohed word. there 
are of ten ways to aeeomphsh the same funetoon by us· 
ong anotller word or eom1><na11on ol words Thats 
where the HANDBOOK comes on It helps you get the 
most lrom your computer. be II a bottom of-th•hne" 
moero or an o•ersozed monster S 14 95 • 

•LEARNING LEVEL 11- BK t t75- by DaYOd Lien Wrot• 
ten especially lor the TRS-80, thos book concentrates 
on Level II BASIC, explorong e•ery 1mportanl BASIC 
language eapabohty Updates are included for those 
who ha.e studied tile L8'el I User s Manual Sectoons 
include ho.-i to use the Ed•tor dual ca ssette opera· 
hon. pronters end peropheral devices. and tile eonver· 
soon of Level I programs to Level II St5 95 • 

• BASIC BASIC (2ND EDITION)-BKt026-by James 
S Coan This IS a textbool< whoeh incorporates the 
learning ol computer programming using the BASIC 
language with the teaching of ma1hema1res Over IDO 
sample programs Illustrate the techniques of tile BA 
SIC language and every section la followed by prae11 
eat problems Tllos second ed1t1on eo•ers character 
strong hand ;1ng and tile use of data hies SIO 50 • 

• ADVANCED llASIC- BKtOOO-Appheatoons, onclud· 
Ing Strongs and hies COO<donale geometry area. s• 
quences and series simulation, 111aph1ng and games 
St075' 

• SIXTY CHALLENGING PROllLEMS WITH llASIC 
SOLUTIONS (2nd Edltl onl - BK t073-by Donal d 
Spencer, prOYldes tile seroous student of BASIC pro
gramming with lnterestong problems and solutions. No 
knowledge o l math above algebre requ11ed Includes a 
number o f game programs, as well as programs for 
f1nane1al 1nterest, conversions and numeric manopula· 
toons $695 • 

• PROGRAMMING IN PASCAL- BKI 140-by Peter 
Grogono . The computer programming l anguage 
PASCAL was the flral language to embody in a eoher· 
ent way the concepts of structured programming, 
which has been defined by Edsger Dijkstra and C.A.R 
Hoare As such, 11 Is a landmark In the development o f 
programming languages PASCAL was developed by 
Nlklaus Wirth In Zurich, ot ls deroved from the language 
ALGOL 60 but ls m0<e powerful and easier to usa. 
PASCAL ls now widely accepted as a useful language 
that can be efflelently Implemented, and as an ex· 
eellent teaching tool. It does not assume knowledge of 
any other programming language: It 11 therefore suit· 
able for an Introductory course St2.115 • 

• PASCAL-BKl t88-by Paul M. Chlrllan. Professor 
Chlrt lan's textbook combines a simple approach to the 
PASCAL language with comprehensive coverage on 
how a computer we<ks, how to use a llowehart, wort<· 
Ing from a terminal as well as batch operation and 
debugging. Spec ial attention Is paid to Idiosyncrasies 
of the language and syntax llowcharta abound for the 
convenience of the experienced programmer. Well In· 
dexed. S 12.95 • 

• INTRODUCTION TO PASCAL-BK1189-by Rodney 
Zaks A step-by-step Introduction 10< anyone wanting 
to learn the lanquage quickly and completely Each 
concept Is e•plaoned simply and In a logical order All 
features of the language are presented In a clear, easy
to-understand format with exercises to test the reader 
at the end of each chapter. It deserobes both standard 
PASCAL and UCSD PASCAL. the most widely used 
dialect for small computers. No computer or pr09ram· 
ming experience os necessary. $14.95. • 

• 40 COMPUTER GAMES- BK7381-Forty games In all 
In nine different eateg0<les Games for large and small 
systems, end even asection on catculator games. Many 
versions of BASIC used and a wide varlely of systems 
represented A rT>Yst I<>< the serloos computer games
man. $7.95" 

• llASIC COMPUTER GAMES- BK1074-0kay, so 
once you get your computer and are running In BASIC, 
then what? Then you need some programs In BASIC, 
that's what. This book has t01games 10< you from very 
simple to real buggera. You get the games, a descrip
tion of the games, the listing to put In your computer 
and a semple run to show you how they WOfk. Fun. Any 
one game will be worth more than the price o f th• beook 
lor the fun you and your family w ill have with it. S7.50. • 

• MORE BASIC COMPUTER GAMES- BK1182
edlled by David H. Ahl MO<e fun In BASIC! IM new 
games from the people who brought you BASIC Com· 
pur•r Games. Includes such fav0<l1es as Mlnotaur(ba1· 
lie the mythical beasO and Eliza (unload your troubles 
on the doctor al bargain ratesj. Complete with game 
description, listing and sample run. S7.50. • 

• PAYROLL WITH COST ACCOUNTING-IN BASIC 
BKtDOt- by L Poole & M BO<ehera, includH program 
llsungs with remarks.descriptions discussions ol the 
pronefple behind each program. fole layouts. and a com· 
plete user's manual with step-by-step Instructions, 
flowcharts, and somple reports and CRT di splays Pay· 
roll and cost accounting features include separate 
payrolls for up to 10 companies, tim•tested lnterae· 
live data entry, easy e0<rect1on of data entry errors, job 
costing (labor of d lstr1butlonj, c heek print ing with ull 
deduction and pay detall. and t6 different printed r• 
pons, 1nclud1ng W-2 and IM1 (In CllASIC) $20 DO ' 

• SOME COMMON llASIC PROGRAMS- BK1053
pubhsh9d by Adam Osborne & Associates, Inc Perfec t 
for non-technical eomputerosts requ1r lng ready·to-use 
programs Business programs, plus miscellaneous 
programs Invaluable for the user who Is not an ex 
perfeneed programmer All w ill operate In the StancJ. 
alona mode $14 99 paperback 

• PIMS: PERSONAL INFORMATION MANAGEMENT 
SYSTEM- BK ICl09-Learn how to unleash the pewer 
o f a personal computer for your own benefit on this 
$~~~~· !O·use data-base man agement program 

• HOW TO MAKE MONEY WITH COMPUURS
BKIODJ-ln tO Information-packed chapters, Jerry 
Felsen deserobes more than 30 computer-related, 
money·makong. high prohl , low eapl lal Investment op
portunities Sf5.DO. • 

• HOW TO SELL ANYTHING TO ANYBODY- 8K7306
AeCO<dlng to The Gumn•H Book of World Record•, the 
authOf, Joe Girard, is " the world's greatest salesman." 
This bOOk reYeals how he made a lortune-•nd how you 
can, too. SZ.25. • 
• THE INCREDIBLE SECRET MONEY llllACHINE
BK1 t78- by Oon Lancaster. Ad1tferent kind of "cool<· 
beook" from Don i..neaster Want to slash taxes? Gel 
free va.eatlons? Win at Investments? M•ke money from 
something that you Ilk• to do? You'll find lhl s book 
essential to give you lhe key Insider details of what la 
really Involved in st• rtlng up your own money machine. 
$595." 

·use the ordef card In the baekol this magazine or ottmlze your Ofder ?fl a separate No C.O D 0<ders accepted All above a<ld SI DO handhng Please • llow •-6 weel<s for 

piece of paper and mall lo 80 Mleroeomput1ng Bookshelf • Petert>orough NH 03458. dehvery. Ouesllons r90ard1ng your order? Please wnte Customer Service et the above 

Be sure 10 Include check <>< detailed eredot card information a<ldress 
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PRICES SUBJECT TO CHANGE WITHOUT NOTICE 
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e IH SIDE LEVEL II BK1183 For macnone 
OJogrammers Tru1 tS a :omprehens1ve relerence 
gu•de to lhe Leve1 II R0'4s a llow1no e1sy uflhlatt0n ol 
the sor>r1s1ica1ed t0utines lhey corH11n It concisely 
exol1111s set-ups ca 111"1g S'eQuences variable passage 
and ·o rout ines Patt I presents an ent irely new com 
pas1te PfC>QfllT" slt1.ic1ure which unloads under the 
SYSTEM comm•..a a!IO executes '" botn BASIC a!IO 
macl'une codP w It> the spee<J and eH•t••ncy ot a com 
pr er Spec 1a, >f\s1der1t 1on 15 ~·ven to d•sk systems 
s1595 · 

• PROGRAMMING TH E zao BK I 122 Dy Rodnay 
Zaks H&re is assemo1-,. anguage programming for the 
l-80 presented as a prooressive, step.by step course 
This boOk .s bol h an &ducat 1on1 1ex1 •nd a self 

on111ned reteren1 e book. useh.1 to~ 11n I"• begmr11ng 
and the e•pe11ented p1ogr1mmer "W h4_ w,s,, to ,earn 
about the Z ~ F-f\'C ,es 1 lesl lt'le reader are 1nclud 
ed su95· 

•l-tO SOFTWARE GOU RMET GUIDE AHO COOK 
1100K-BK104S by Nal Wads,.0<1n Sce1b• s """'est 
ookbOOtt ' This boo1.. con111ns 1 comp1e1e descuot ->n 

ot tfle pcweflul Z-80 1nstruct1or ser '""a iN•Cle variely 
ot orogram.,,'"0 1r f -)r~11 1on use 1ne 1u1hor s 1ngre 
d 11n1s mclu<J1ng t-OYl1'"'eS s.;oroul•nes 1nd short pro 
¥~~~.ch• 'H• • 11--.e tested rec•pe and s11rt cooking' 

e Z 10 ASSEMllLY LANGUAGE PROGRAMMING 
Bl<. 1177-by Llf'ICI A Leveritl'\a T'11s Doc1k 1horougn1.,
:o..er1 1n1 Z 80 1nstruct10I'\ se1. 100tJMd1ng 1n simple 

programming ea1mp1es wh•Ctl 11ustr11e software de 
ve1opmen1 concepll and actual assembly language 
usage Fea1ures include Z 80 uo devicH end on1er1ac 
1no methOds assembjer conven11on1 and compar1 
sons w1lh 8080Al8085 instruction sets and interrupt 
sir rcture S16 99 • 

TEST 
EQUIPMENT 

- LIBRARY
• VOL I COMPONENT TESTERS-LB7359 no.. 
to t>u•ld 11ana1a10< 1es1era 18) C•od• 1es1ers 13). IC tosl 
ers 13). ~o•tmet.,a end VTVMs (9). onmmeten 18 d tier 
ent k~nds) 0 ndoctance (3· capacity <9>. O measur• 
meol. etys1a cneck1ng (61 1empe•a1ure (2). aura 
mete<S f<>< the blond 13) and ell s0<1s ot miscellaneous 
d111 on mate<I using them. making Ihem more ver 
u 111e. making 11andards Invaluable book lA 95 • 

• VOL II AUDIO FREQUENCY TESTERS LB7360
1am packed wllh all k inds o( audlO frequency lest 

equipment 1t you re Into SSB RTTY. SSTV etc tn1a 
bool< ts a musl '"'.you a good bool< f()I ho fl addlcls 
and eapenmente<s too' SA i5 · 

•VOL 111 RADIO FREQUENCY TESTERS LBT361
Rad•o frequency w•v•s th• common denominator of 
Amaleur Radio Such 11ems as SWR, an1enna 1m 
pedanee. hne Impedance. r1 outpul and field strength, 
detell«I 1ns1ruc11on1 on 1es11ng in.st 11ems includes 
sections on signal oene<alO<S crystal cahb<et0<s, gnd 
dip OSGtllet0<s noise gene<at0<s dummy loads and 
much more $4 95 • 

•VOL IV IC TEST EOUIPMEHT -LB7362-Become a 
1roubl• slloot1ng w izard' In thll fourth volume of Iha 7J 
TEST EQUIPMENT LIBRARY are 42 home con11ruc11on 
pro1ecta f<>< buoldtng 1es1 equ1pmenl 10 w0<k wuh your 
ham sl ellon and In H rv1c1ng dlg11a1 equipment Plus • 
cumulaltve Index f<>< a l l tour volumes let the 73 TEST 
EQUIPMENT LIBRARY $4 95 ' 

ANEW 
PROGRAMMING 

-SERIES 
The Mlcroproceaset Software Eng lneertr111 S.riH by 
Johr Zarrella provides common sense descr1 p1ions ot 
adv•nced compute r system tooics tor eno1ne•'s pro 
grammers •nd development manage's E.ach vo1ume 1s 
1 self contained review of a software eng1neer1no 
IOP•C. expt11n1ng fundamen1a1concepts 1n easy 10 un 
demand language ana describing aoph1111ca1ed soft 
ware 1001S and 1ecnn1Ques Detailed glossary ot tech 
,.. '" 1il tgon 'S incloded 1n each vofume This seoes w1 
hf'lp yOJ t1ncJ the sotut1ons to your sott.. are problems 

• OPERATING SYSTEMS: CONCEPTS AHO PRIHCI 
PLES BK1193-Presen1sanove,...1ewoflhebas• op 
~::~·"~,w~·m types their componenlS and capab1 

e WORD PROCESSING AHO TEXT EDITING BK I ISM 
Provides a firm bis•• tor understand1r1g wOfd pro 

cess•n.g term1nolOQY and lor compi.unQ systems 
S7 95 • 

• SYSTEM ARCHITECTURE- BK1195 Preseni. a 
deta led ove,v1ew of advanc&d compu1tt system 
desigri 1nc lud1ng Object arcn11ec1ure 1nd c1pab1l 11y 
o..ed addressong S9 95 • 

-6502
• PROGRAMMING THE &502 (Third Edi tion) BK 1005 

Rodnay Zaks has designed a self con1a1ned 11x1 10 
learn programming uatng l he 6502 II cen be used by a 
person who has never programmed before, and should 
be of value l o anyone ustng lne 6502 Tna many exer 
c•ses will allow you 10 lesl yourself and practice 1ne 
concepts presented $12 ~ • 

e 8502 APPLICATIONS BOOK- BK1006-Rodnay Zaks 
presents prac11cal epphcalt0n 1echn1Ques fa< tne &502 
microprocessor assuming an elementary knowledge of 
microprocessor progremmlng You w ill build and ~1gn 
your own domH tlc·use system s and peripherals Seit 
lesl e•erc1ses included S12 95 • 

e ll502 ASSEMllLY LANGUAGE PROQRAMMIHG
BK 1176 by Lance A LevanIha This book provides 
compre~ens1ve cowerage ot 1he 6502 mtcroprocessor 
assembly language Leven1hal covers over BO program· 
m1no examples from 11mple memory load loops to 
complete design pro1ects Features include 6502 as 
sembler conventions, input/output dev1cts and Inter 
feeing mel nods and programming lhe 6502 Interrupt 
sys1am $16 99 • 

e 8502 SOFTWARE GOURMET GUIDE AHO COOK· 
llOOK-BK1055 by Robert Fondley Thia book 1n1ro
ducea the BASIC language programmer tnlo 1n. realm 
of machine-language programming The descrrpllon ol 
1ne 6502 s1ruc1ure and 1ns1rucllon se1 various 
routines. subrou11nes and ptogr1ms are the 1ngred1 
enls '" l htS cookbook Recipes are included 10 help 
you pul 1oge1her euclly l he programs 10 su 11 your 
1as1e $1 295 · 

e ltltCROCOltlPUnNG CODING SHEETS M 1rrocom 
pullnft• dozen or so programmers wouldn 1try10 work 
w11hou1 these handy scratcn pads, which nelp prevent 
the 11111• errors that can coat hours 1nd hours of pro
gramming time Avai lable tor programming 11 A11em 
blylMachlne Language (PDHl01). wnlcn has columns 
tor addrus 1nS1ruc1lon (3 bytes). source ~(label. 
op code operand) and comments. and f<>< BASIC 
(PD1002' wn1ch s 72 columns wide 50 snee1s to a pad
$2 3Q. 

-8080I8080A- 6800
e80IOA/8085 ASSEMBLY LANGUAGE PROGRAM· 
MINO by Lance Leven1ha 1 BK 1004 Aasembly lar>
guage programming tor the 8080"'8085 is explained 
w ith a descrip11on of the func t ions of assemblers and 
assembly 1nstruct•ons . and a d1scussk>n of ba11c soft 
ware developmenl concepts Many fu lly debugged 
practical programs are included as 11 a spec111sec11on 
on struclured programming 11599 • 

. aoao PROQRAMMIHQ FOR LOG IC DESIGN 
BK1078 Ideal reference lor an in-depth unde<St and 
1ng of lhe 8080 process<>< Appltca1ton-or1ente<1 and th• 
8080 is d iscussed 1n hght of replacing convenuonal. 
hard w ired logk: Pr•ctfoet dea•gn cons1derat1on1 •re 
provided tor the 1mplementat1on of an 8080-baaed con 
tro syllem $9 50 • 

e 8080SOFTWARE GOURMET GUIDE AHO COOK· 
BOOK-BK1102-lf you have been spe!I01ng 100 much 
lime developing simple routines tor your 8080, 1ry !hit 
new book by Scelbt Compultng and Robert Findley De
scribes sorting, search1nQ, and manyothet rout1n•1 tor 
lhe 8080 user $ 12 95 • 

e H OO PROGRAMMING FOR LOGIC DESIQH 
BK1on Or1enled toward lhe 1ndus1roal user, 1n11 
book deSCflbeS the process by wh1cn conven11onal 
logic can be replaced Dy • 6800 microprocessor Pro 
v1de1 practical inlorm111on thal allows an axpen 
menler 10 design a compllle micro control system 
from lhe ground up S9 50 • 

e 8300 SOFTWARE GOURMET GUIDE AHO COOK· 
llOOK-BKt075 L.ke tis cuionary cousin The lJ()IJ() 
Gourm•t Gu•d• this book by Seel!>< Compul•ng and 

~oC:,~.,'!,:~"1~~: 1~~~c;~~~!°~u::~·~~2"&,a.!IO other 

-COOKBOOKS
• CMOS COOKllOOK BK1011 -by Don Lancaster 
Details Iha app1tca11on of C MOS the lo« power logic 
family su1t1b1e tor moat 1ppllca11ons presently 
dOmonated br TIL Required reading tor every serious 
dlgolal expeflmenle<' S 10 50 • 

e TVT COOKllOOK - BK1064 by Don LancaSler 0. 
scribes lhe use o( a standard 1e1evls1on receiver as a 
microprocessor CRT 1erm1na1 Explains and describes 
ch• r1cter generation. cursor controt and Interface In 
f0<mat1on 1n 1yp1ca1, easy·te>-unde<Sland Lancaster 
Slyl• $9 95. 

• TIL COOKllOOK - BK1063-by Don Lancaster Ex 
plains whal TIL •••now It WOtks and now 10 use It DI•· 
cusses praclical app1tcal1ons. such as a d igital coul"· 
111 and display system. evenls coun1er, electronic 
s1opwllch, dlgl1a1 vollmeier and a dlg11al lachom•l er 
S9 SO ' 

·Use the Ofder c•rd 1n 1he back ot ttus magazine or itemize your order.,,.. a set>'orate No C 0 D orders accepled All abo•e add $I 00 handhng Pie;.se allOw •-6 weeks tor 
piece of paper a!IO mail l o BO M ocrocompulong Bookshell • Pelert>O<ougn NH 03458 deltvery Queslions regarding your order" Pteasewnle Customer Service at IMabove 

Be sure 10 include check<>< detailed credtl card ntorma11on address 

PP.ICES SU BJECT TO CHANGE WtlHOUT NOTICE 
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microcomputiri9 I bookshelf
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• YOUR FIRST COMPUTER-BK1191-by Rodnay 
Zaks. Whether you are using a computer. thinking 
•bout using one or considering purchasing one. thlS 
book os Indispensable It explains what a computer 
system Is, what 11 can do, how It works and how 10 
select various components and peripheral units It 1s 
written on everyday language and contains Invaluable 
1nlorma1ion for the novk:e and the expe'1enced pro
grammer (The first edit ion of thos book was published 
under the title "An Introduction to Personel and 
Business Comput ing".) $7 95· 

• SOME OF THE BEST FROM KILOBAUD MICROCOM· 
PUTIHG- BK731 t-A collection of the best art ic les that 
have appeared In Kilobaud MICROCOMPUTING. Includ
ed 11 material on the T~ and PET systems, CP/M, the 
aoetW0851Z-80 chips, the ASR-33 terminal Da•• base 
management. word processing, text editors and Ille 
structures are covered too Programming techniques 
and hard-core hardware construction projects lor 
modems, high speed cassette Interfaces and TVTs are 
also included In this large format. 200 plus page edition 
$10.95 . 

-SPECIAL INTERESTS

\'\e~ 

•MICROSOFT BASIC DECODED AND OTHER 
MYSTERIES- BK1 186- by James F1rvour From the 

t°~~'Jl1J~~l~~a9~~y.:r~~~!~Kl~~~~Tc':.~ 
ments for the d isassembled level II ROMs, al• add• 
tlonal chapters describing every BASIC subroutine. 
with usembly language routines showing how to use 
them. Flowcharts rot all m1Jor routines give the reader 
a real Insight Into hOw the interpreter works. $29.50. 

• THE CP/M HANDBOOK (with MPIM)- BK1187-by 
Rodnay Zaks A complete guide and reference hand· 
book for CP/M-the Industry standard In operating 
systems. Step.by·step 1nstruc t1on for everylhlng from 
lurnong on the system and inserting the diskette to cot· 
reel user dlsc1pllne and remedial action tor problem 
si tuations This also Includes a complete discussion 
of all versions of CPIM up to and Including 2 2. MP/M 
and COOS SU 95· 

•INTRODUCTION TO TRS-IO GRAPH ICS- BK l 180
by Don Inman Dlssatlsl led with your Level I or Level II 
manual"s coverage of graphics capab1l1t1es? This well· 
structured book (suitable tor classroom use) la Ideal 
for those who want to use all the graphics capabilities 
built into the TRs.80. A tutor ial method Is used with 
many demonstrations. It i s based on the level I. bul all 
material 1s suitable lor level II use $8.95.• 

• TRS-IO DISK AHO OTHER MYSTERIES- BK1181 
by Harvard C. Pennington. Thos is the defln1t1ve work 
on th9 TRs.80 disk system It 11 full of detailed " How 
10·· 1nform1t1on with examples. samples and ln·depth 
explanations suitable tor beginners and professional s 
alike The recovery of one lost Ille Is worth the price 
alone S22.50 • 

•MICROPROCESSOR INTERFACING TECHNIQUES 
- BKt037- by Aust in Lesea & Rodney Zaks- wlll 
teach you how to interconnect 1 complete system Ind 
Interface It to all the usual peripheral&. It covers hard· 
ware and toftware skil ls and techniques. Including the 
use and design of model buses such as the IEEE 488 or 
S.100 S1 S.95 • 

•HOBBY COMPUTERS ARE HEREl - BK7322- lf you 
want to come up to Speed on how computers work 
hardware and software . this Is an excellent booOl It 
stans wo th lundamentals and explains the clrcuots, and 
the basics ot programming. along with a couple of TVT 
constructoon projeclS, ASCll·Bludot. etc. This book has 
the highest recommendations as a teaching aid. $4 95 • 

•UNDERSTANDING AND PROGRAMMING MICRO. 
COMPUTERS-BK7382-A valuable addotoon to your 
computing 111>r1ry Thos two-pan tut includes the best 
an 1cles that have appeared in 73 and Kilobaud 
M.crocompultnQ maoaz•nes on the hardware and soft· 
ware aspects of mlcrocompullng Wel~known authors 
and well.structured text helps the reader get involved 
$1095" 

• TH E HEW HOBBY COMPUTERS-BK7~0-Thts 
book takes ot lrom where ' HOBBY COMPUTERS ARE 
HERE!"" leaves olf. woth chapters on large Scale lntegra· 
lion, M w to choose a m1croprocesSOt c hip, an 1ntroduc· 
uon to pr~rammmg, low cost llO tor a computer, com 

~~~~. ~~hm~~-! ~~J;~ss~~.~~me~~ va~;,~ 
Only $4.95 • 

INTRODUCTION 

TO 


MICROCOMPUTERS 

(VOL. 0-111) 


•AH INTRODUCTION TO MICROCOMPUTERS. VOLO 
- BK1130-The Beginner's Book- Written for readers 
who know nothln9 •bout computers - for those who 
have an Interest tn how to use computers-and tor 
everyone else who must live with computers and 
ahould know a litt le abou1 them The first in 1 series ol 
' volumes. lhlS book will explain how computers woo. 
and what they can do Compu1ers have become an 1n 
tegral pan of life and society During 1ny given day you 

:;:,:.':~~~wl~~ .J~~~t~r~7~~ ~tart learning more 

• VOL. 1- BK1030- 2nd Edition completely revised. 
Dedicated to the basic concepts of microcomputers 
and hardware theory The purpose of Volume I os to 
give you a thorough understanding ol what microcom 
puters are From basic concepts jwh1ch are covered 1n 
detail). Volume I builds the necessary components of 1 
microcomputer system. Thos book hlghlighls the 0 11· 
~~r:~e. between minicomputers and mlcrocomputera. 

• VOL. 11- BK1040 (wo th b1nder)-Conta1ns descrip· 
l ions of lndlvidual microprocessors and suppori 
dovices used only wrth the parent microprocessor 
Volume II describes all a•allabie chips S31 99 • 

• VOL. 111 - BK1133 (with blnder)-Contains descrlp 
t1ons of all support devices that can be used w•lh any
microprocessor $2199 • 

FOR THE 

ELECTRONICS 


HOBBYIST 


• TOOLS I TECHNIQUES FOR ELECTROHICS
BK7348-by A A Wickais an HSY·to-unc:lerstand book 
written for the beginning kit builder u well as the e•· 
penenced hobbylSt It l\aS numerous pictures and 
descnpttons of the sale and c0<rect ways to use basic 
and specialized tools tor electronic pro1acts as well as 
specialized metal working tools and the chemical aids 
which are used 1n repair s/lops. S4 95 • 

• HOW TO BUILD A MICROCOMPUTER-ANO REAUY 
UHOERSTAHO IT- BK732S- by Sam Creason. The elec
tronics hobbyist who wants to build his own microcom
puter system now l\aS a practical 00How-To 00 guidebook. 
This book is a combination technical manual and pro
gramming guide that takes the hobbyist step.by..tep 
through the design, construction. testing and debugging 
of a complete microcomputer system. Must reading for 
anyone desiring a true understanding of small computer 
systems. $9.95 • 

FOR 


· Use the order card In the back ol th1s magazine or itemize your order ?n a separate No C 0 D orders accepted All above add St 00 handling Please allow~ weeks for 
piece ol paper and mall to 80 M 1crocomputlng Bookshelf • Peterborough NH 03458 delivery OuestlOns regarding your ordet? Please wrote Customer Service at the at>ove 
Be sure to include check or detailed credit card Information address 

PRICES SUBJECT TO CHANGE WrT HOUT NOTICE 



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 


MEMOR 
tor as low as $1.99 each? 


Find the flexible disc you' re now using on ourcross reference list... 
then write down theequivalent Memorexpart numberyou should beordering. 
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Memorex Flexible Discs.. .The Ultimate In Memory Excellence 
Quality 
~emorex meant quality product• that you can depend on. 
Quality control at Memorex means atar11ng wtth the beat 
materla.. available. Continual aurvelllance throughout the 
entire manufacturing proceu.The benefit of Memorex"ayears 
of expet1ence in maonetk: media producUon, reaultlng, for 
Inatanee, in proprietary coating tormulatlona. The most sophte
tk:ated testing procedures you'll findanywhere Inthe boslnesa. 

100 .....,entEmw l'-
Eecn and ...ry Memor•• Fl..lble Disc Is certified to be 100 
percent error frff. Each treck at N ch flexible d lK ta tMt•d. 
Individually, to Memorex'• ltrlngont stend•11do cl e•cellonce. 
They tMt signal amplttude, rHOIUtlon, low-pau modulation, 
overwrite, miaaing puM error and extra pu4ae error. They are 
torqu&tHted. and competltiv&ly tHted on dr1vea available 
from almo9t every major drive manufacturer in the Industry 
Including d ri'f'ea that Memorex manufacturers. Rigid quality 
audit• are buHt into every atep of the manufacturlng procna 
1nd atringent telling reautt In a 1tandard of excellence that 
1aaure1 you, our customer, of a quality c>toduct designed tor 
lncrea1ed data reliability and co"-'etent top performance. 

Cuotomel'-Ortented Pllcug lng 
Memorex'• commitment to excellence doe• not atop with a 
Quality product. They are proud of their flexibledllcl and they 
pacl<age them with p<lde. Both lhelr packaging and their 
labellnQ ha\le been dea'Oned with your eaae of identification 
ind UM In mind. The duk·top box containing ten discs la 
conYenlent for filing and storage. Both box labels and jacket 
labels provide full informatk>n on competlblllty, denstty, sec-
IOtlng, and record length. Envefo(>ea wtth muhHanguagecare 
and handling lnatructiona and cok>r-ooded r9m0Yable labels 
are Included. A wrtt•prot.ct feature la avallabfe to provide 
data aecur1ty. 

Full On• YNr Werranty- Your Aaaurance of Qu.ltty 
Memorex. Flextble Oiace wUI be replaced free of charge by 
Memorex If they are found to be defective In materials or 
workm1n1hlp within one year of the date of purchase. Other 
than replacement. Mem0tex will not be reaponalble for any 
dom~ea or loeees (lncludlng conaequentlal damlQea) cauoed 
by the uae of Memorex Flexlble Olaes. 

Ouanttty O.ecounta A.vallabM 
Memorex Fie•~• Oi1e1 are packed 10 dltc1 to a carton and 
10 car1one to a case. P1eue order onty In lncrementa of 100 
units tor quantity 100 pricing. We are also wllllng to accom
modate yo\lr amalier ordera. Ouantltiea leaa than 100 unlta are 
available In Increments ot 10 unlta at a 1QtM, 1urcharge. 
Ouant tty d lacounta are also avall4ble. Ofder 500 or more 
dleca at the same time and deduct 1%; 1,000 or more llYN 
you~; 2,000 ormore 11ves you JCMI;5,000 or more 11ve1you 
SIM.; 10,000 or more aavea you 7CM.; 25,000 or more aevea you 
8CW.; 50,000 or more uv.1you9CMt and 100,000 or more diaca 
eamayou a 1~discountoff ourauperlowquantlty 100 price. 
Almoat all Memorex F~xlble Otaca are lmmediatety avallab4e 
f rom CE. Our warehouae faellltiea are equipped to help ua get 
you theQuality product you need.whenyou need It. ttyou need 
further ual111nce lo find the fle•ible dloc thefs r1ght f0< you, 
C811 the Memore• compotlbllity hotHne. Dial 800-538-8080 
and oakfor the f lexible ditchotline ••tension0997. InC.lttomia 
dial 80C>-e72·3525 extension 0997. 

8uy wtth Confidence 
Toget the luteat6ellveryfromCEof your MemorexFle.dble Olact. 
aend or phone your order directty to our Computer Products 
Ofvi1k>n. Be 1ure to catculatt your price ualng lhe Cl! prLce1 In thlie 
ad. MlcMgan rHldent1pleueadd4% aalM tax.. Written purchue 
ordera are accepted from approved QOVtrnment agenclea and 
mo1twell r11tedtll'ml at 11°'aurchargefor net 10 bUllno. Allaalea 
are subject to 1Y1il1bU1ty. AU sales are final. Pricea. t1rm1 and 
eprec1fbtlon.a are au~t to change without nota. Out of stock 
ftema wm be placed on backorder automatblty unle11 Cl! 18 
lnatructeddtfferentty. lnttmaOonalorderaare lnvtted whh 1120.00 
.urcharge for apeclal l\andllng in addttk>n to ahlpplng chargM. All 
ahipmentaare F.0 .8. Ann Atbof, Micftlgen. No COO'• P'Mff. Non- ' 
oertified and foreign check.I require bank clearance. 

Mall ordera to: Communk:atJona l!l.ct ronlc' so.. 1002, Ann 
Arbot,Mlchloan 48 106 U.S.A. Add$8.00 percaHorpartla.._caH of 
100 S·lnch dlKI or $8 .00 per caae of 100 5V.·lnch mln l--di9cl for 
U.P.S. grouttdahloolng 1nd h1ndllng ln thecontlMntal U.S.A. Ifyou 
havea Maater Charge orViNcard. you may cmll anytime andpiace 
• credit card order. Ordef tol~f,.. In the Untted Statee. C.11 
anytime 800-521·4• 14. If you ire outside the U.S. orln Michlgen, 
dial 31U94-4444. Dealer lnqull'IM lrwtted. A.JI order llnea 11 
Communk:etlone lt9ctronJc1 are stetted 24 hours. 
Copyrtgh• •1M1 Communattona IU ectronica'" 

~tl) aie• 

Order Toll-Free! 
(800) 521-4414 

For 0... Ralr l:iaty Memoiex Aexlble Dlec9 

-~OMMUNICATIONS 

..ELECTRONICS"' 
ComputerProducts Division 
854 Phoenix D Box 1002 D Ann Arbor, Michigan 43106 U.S.A. 
C.11 TOLL·~lllE (800) 521-441 4 0< oublcle U.l.A. (31 31894-4444 

..-283 

http:Add$8.00
http:wrtt�prot.ct


Quantity Description s each Total 

6% IL Tax 
(M in imum order $50.00) TOTAL 

•t 

Still have storage problems? 
Fully TRS-80® Compatible 

(Model I or Ill) 

MPI Disk Drives 
Model 8/51 250K, 1 Side, 40 Tracks . .. ...... ... . $321.00 

B/52 500K, 2 Sides. 40 Tracks per side .. ... . $439.00 
B/91 500K, 1 side, 80 Tracks..... ... ... . .. $439.00 
B/92 1 Meg, 2 Sides. 80 Tracks per side ..... $590.00 

Includes: Case and Power Supply - Fuliy Tested 
10 Day Money Back Guarantee 

90 Days Parts and Labor Warranty 1e-c• s".,.,' 

Here's just a few of the 
features of MPl Disk Drives 

Other Money Savings Opportunities Order by Phone or Mail 

CABLES 
2 Drive Cable . . .... $29.00 
4 Drive Cable . . .$39.00 

Diskettes 
Verbat im . 10 for $31.00 

Syncom . . . . . 10 for $35.00 

Plasttc File Box . . S3.95 

Operating Systems 
TRSDOS 2.3 .. .. S14.95 
40 Track Patch . . . $9.95 
NEWDOS + 

40 Track . . . $99.00 

Newdos 80... . . .. S139.00 

TRSDOS Manual ... $5.95 

Super Utility . . . . .. $49.00 

Make 80......... .. S14.00 

TRS-80 
16K Model Ill . . . $899.00 
48K M odel Il l 
w / 2 Disks . . .... $1900.00 

Expansion Interface 
OK . .. $274.00 

Printers 

Centronics 737-1 .. $815.00 

IDS 460 . . $1219.00 

Epson MX80 .. .... S550.00 

Okidata M80 . .. ... S499.00 


Microline 82 . . . . $650.00 

Microline 83 ..... $950.00 

Ok1data prices include tractors 
NEC Spinwriter 5530 
(freight collect) .. $2579.00 

16K Memory Kits 
Prime NEC 200ns dynamic 
RAM. Comes with complete 
instructions . . . $39.00 
MPI Service 
Manual ...... ..... . $3.00 

MPI Engineering 
Manual . . ..... S30.00 

• 40/80 Tracks 

• 5 ms track-to-track 

• Auto-eject 

• H i-Temp stability 

• Speed constant ~ 1J.-2% 
• Single/ double density 

• Optical sensors- no switches 

• 102K per disk 

ADDS MORE POWER TO YOUR SYSTEM 

Save time ... Order by phone 
Orders only: 1-800-621-3229 

Information: 312-987-1024 


Tech. assistance: 312-987-1032 


rn MIDWEST 
1467 S. M ICHIGAN 

CH ICAGO. ILLINOIS 60605[) COMPUTER 

IJ TRS80TAN0Y C0RPPERIPHERALS® .,-a 

FREE! UPS G ROUND SHIPPING O N ALL ORDERS OVER $100.00 

D Check enclosed 
9111 my 0 Visa 0 Am Ex 

0 Master Charge 

Acct. No.----- ----- Exp._ _____ 


Name-------------------~ 
Address __________ _________ 

C1ty __________ State _____ZiP·-- 

Not Resoons1b1e tor Tyt>09raoh1<::al Ettors Price s Sub1ect lo Change w/o notice 

..-See List ot . ~vertisers on page 306 80 Microcomputing, July 1981 • 303 



TRS-80 Expansion Interface 
Factory sealed Model I expansion interfaces. Includes cables, TRS
80 interface card edge, expansion board card edge, line printer card 
edge, bus extension and floppy disk card edge. 
Available with 16k or 32k RAM memory 
Cat No. 3001 16k Expansion Interface 
Cat No. 3002 32k Expansion Interface 

$375 
$400 

LDOS from LOBO Drives 
The most powerful disk operating system yet released for the TRS-80. Supports up to 
8 disk drives in any combination. 51/.i", 8", single or double sided. Even hard disk. 
Comes complete with extensive user documentation and one year free maintenance 
from LOBO. 
Cat No. 3053 TRS-80, MOD I, 32k, Disk $139.00 

ATI.ANTEAN ODYSSEY 
From Interpro 

This is the new graphics version of the classic 
undersea adventure. Visit underwater cities 
and see strange painted shapes as you search 
for the lost city of Atlantis. 

Cat No. 3088 TRS-80, MOD I. 
48k, Disk $29.95 

HClf/ll To Order 

STAR WARRIOR 
From Automated Simulations 

Be an interstellar avenger and remove the 
despots from power in this action packed 
adventure. Graphics and sound. Tough 
opponents provide a great challenge. 

Cat. No. 3057 TRS-80. MOD I 
32k, Cass. $39.95 

Cat No. 3058 TRS-80, MOD I. 321<. 
Disk + TRSDOS $39.95 

Write or phone. Pay by check, MIC, Visa or COD's. (COD's add $1.40 addl.) Orders must 
specify this ad to qualify for prepaid shipping. Offer expires Aug. 1, 1981. 

r------------------
1 Send for Our PREE HW Cataloaue 

ELECJ;:{ONICS I 
I 

FUI In the coupon below to receive your free copy of 
our 44 page catalogue. Contains a wtde selection of 
products for you TRS-80 computer. 

(Former\y Hobbyworld Electronics) 

19511 Bualneu Center Dr., Dept. V7 
Northrldae,Ca.91324 

(800) 423-5387 CToD free outside CAUF.> 
(213) 886-9200 (in CAUf.) 

I 
I
I Name ----------1 Company____________ 

I Adcfreu____________ _ 

••MENTION THIS AD AND WE PREPAY UPS Cl 
GROUND SHIPPING AND BANDUNG•• I tv------ ------

State---- Zip ---= V7 
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lfJllJ -t:hLTRS-BO® 
CENTRONICS 779 
Same as Radio Shack Une Printer I $ 799 
LIST PRICE $1350 OUR PRICE 

CENTRONICS 737 
Featuring Correspondence, Quality and 
Proportional Spacing LIST $995 $799 

OUR PRICE • 

less rebate of 150. 
net cost: $6'19 

(add $7.50 for shipping) 

CE~ICS730 Disc Drive 
Same as Radio Shack ValuesUne Printer II 

for TRS-80 
LIST$795 $599 Your Choice 
OUR PRICE • 

51/•" Disk Drives 
Shugart,less rebate of100. MPl-51, or Tandon 
wlcase & Power Supply netcost:$'199 
$499 VALUE 

(add $7.50 for shipping) 
MMM PRICE ONLY 

TM TRS-80 is a trademark 

of Radio Shack 


Limited offer expires July 31st 

Ml·ni· Mi·cro Mart Inc 1s1sJamesstreet, svracuse, Nv 13203 
' • (315) 422-4467 TWX 710 541 -0431 

Receive factory Rebates from 
Centronics with coupon from MMM 
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With The LOBO LX-80 Expansion Interface 

Now you can realize all the power and 
potential of your TRS-80* , Model 1. If it's 
add-on memory you need, your LX-80 can 
accommodate up to four 51/4-inch, single
or double-density 35, 40 or 80 track mini
floppies, four 8-inch floppies (single or 
double sided), and up to eight Winchester 
f ixed disk-drives (51/4". 8", 14"). 

LOBO's powerful new LOOS™ operating 
system, provided with your LX-80, allows 
for the use of any eight drives, in any 
combination, single or double density. 

And there's more ... lots more. There are 
two parallel ports (standard), two serial 

ports (optional), a keyboard ROM override 
switch, and a 32K memory expansion 
(optional). Send for a free LX-80/TRS-80 
cost performance comparison chart. 

For the full story on how the LX-80 can 
expand your TRS-80, see your nearest 
LOBO dealer, or write or call : 
· rRS«> 11 a registered tr.demarl< ot Radoo Shac;k •Tandy Company 

LOBO DRIVES INT'L 
354 South Fairview Ave. 
Goleta, CA 93117 
(805) 683-1576 ... 15 

See us at the N.C.C., booth #4211 



Frustrating isn' t it! No matter how 
much you speed up your program 
it still seems to take forever to save 
data onto a cassette. Wouldn't it 
be great if someone could design a 
mass storage system with the speed 
of a disk, but at half the cost., 
Exatron did, the Exatron Stringy 
flnppy (ESF) . 

Totally self-contained, the ESF 
is an extremely fut. reliable, aad 
economical alternative to ca._ 
or disk storage of programl ~ 
data All of the ESF's operationl 
are under the computer's control, 
withnobuttonl,awi.tchel,knot»or 
levers tc adjust or forpt. 

The ESF uses a mllU.:aillitll 
cartridp, about the size ~a ,....,. _,.... 
ness card, called a wafer. TIW 
transport mechanism uses a direct' 
drive motor with only one moving 
part. Deaiped to rad and write 
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