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LDA . It only reads numbers, so you will use a pro­
gram which lets you enter the LDA, but pokes A9 
(actually it hands the PET a decimal number and 
BASIC takes it down to the binary level for you.) 
The program which gives BASIC a translation of 
your LDA is called an assembler, hence assembly 
language or assembly programming. The terms 
M.L. and assembly language are used inter­
changeably, though, and both refer to an entry of 
code in the same way that the computer will later 
follow it, byte by byte. 

Using the M.L. Routines from BASIC 
In many cases, you can use a routine in the BASIC 
code by finding its starting address with a map and 
then examining it with a disassembler (a program 
which looks at the raw numbers and translates them 
back into mnemonics). Then you can just JMP 
(jump) or JSR (jump to subroutine) from your M .L. 
program directly into BASIC's M.L. code. 

If you are programming in BASIC itself, li fe is 
simple, but execution of your program can be too 
slow. To use· our example, if you wanted to print an 
"A" from BASIC you wou ld type! PRINT " HA " 
and the computer wou ld put a 41 into th e ac­
cumulator and jump to 65490 where an all-purpose 
routine for outputting a byte is located in the BASIC 
ROM . You could also do this with an M .L. routine 
by typing: 0360 A9 41 20 D2 FF 00 (The 20 is JSR 
and th e FFD2 i · hex for 65490). 

But this, too , is slow. After landing in the 
BASIC ROMs, the first thing that PET does is a 
jump to another address where it determines that you 
mean to send the ''A'' to the screen and not to the 
tape or a printer. Then it flys down to a "vector" at 
address OOBO which is rather like a corner shot in 
pool - when it gets here it just picks up another ad­
dress and goes back up into ROM memory pretty 
close to where it jumped from. And so on. Since 
BASIC must do all kinds of jobs , it is more general 
than any routine you program in M. L. yourself. It 
has to check many parameters before acting to send 
your "A" to the screen. So, often, you will want to 
save time and code in M .L. yourself. Using routines 
from the BASIC ROM also requires that you know 
what these routines expect as preconditions. That 
output routin e will print whatever is in the ac­
cumulator, so you must have loaded it already with 
the character wanted. 

To give another example , you can print a large 
decimal number to the screen (as in scorekeeping 
during a game) by a JSR to CF83 (in BASIC 4.0), 
but you must already have placed the LSB of that 
number in the X register and the MSB in the ac­
cumulator. If you want to experiment with this, go 
into the monitor and when the registers show on the 
screen, type over the number in the "ac" and the 
number in the "xr" with the MSB & LSB of the 
number you want to have printed. Typing return 

will change these registers . Then: .0360 20 83 CF 00 

.g 0360 
What you are doing here is entering BASIC 

where it prints line numbers on the screen during a 
LIST, but you are going in and out of that particular 
area without using any other aspect of that code . 
Trying to set up this sort of printout would be un­
necessary and time-consuming if you tried to do it 
yourself. So , in this case, we are happy to " borrow " 
some already programmed M . L. rout in s from the 
BASIC ROM. 

M.L. or BASIC-Which Is best? 
Often , BASIC is best. It is easi er to program and 
easier to debug (fix errors). Whole tasks can be left 
to the computer which you would have to carefully 
program in M .L . code. And BASIC uses a language 
which is crypto-Engl ish. At least for the beginner, 
PEEK is easier to relate to than LDA . 

M.L. code, when you RUN a program , will 
often enter never-never-land - an endl ss loop 
which you cannot get out of without tu rn ing off the 
computer and destroying the program . T here are 
" warm " resets which you can add to the PET which 
will exit such a loop and leave your program intact. 
One helpful techn ique is to fill the memory area th at 
you are coding with zeros before you sta rt. Then, if 
something goes awry, you might land on a zero 
which, as a BRK instruction, will safely send the 
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NEECO announces the MIPLOT Plotter from WATANABE 
MIPLOT WX4671 

• 26 cm X 36 cm Plotting area 
• .1 mm Addressing Resolution 

CodelAS Clll Name Fu nctio n 
0 DRAW I Ori'lw a ura1ght lme to 1he p0-,n­1 spec-it.-ec­by_ a_b5o_lu­1e-coo- rd-ln-01.,- -< 

t----+-R_ E_LATIVE DRAW Draw a ura.ght line 10 1he p01n 1 soeci f ied bv relauve coordina tes 

M MOV E Move w1 tn pen uo to 1ht! p01nt soeclfied by absolute coord ina1es. 

A RE LAT IV E MOVE Move w1 tn pen uo t o tho p0ln t s:>eci fied by rola l l~coo r~s.-

l LINE TYP E Soecl t y solid or bro lo: en llnu - - -
B LINE SCALE Soeci l v theo1 1chot a bro li:en lino ID 1 ­ 12.7mm ) - _,__ 
X A XIS Draw X or Y coonJ1na1e 3HS 

H HOM E Reiurn 10 1ne orog'" W'1h lhe_oe_n-up-----­--t 

AL PHA S~ S~c1ly cnarac ter sile 11 to 16 ~basi c 0 7mm ll 0 4mml - -
~ >---0--->--A l_P_H_ A_R_OTAT E Soec1 ly cnaracter orien tal ion IFou;--[i"irOClions) 

~ PRINT Oraw ASCII code charac: lers ---­-t 

8 N MARK Draw mark cen tered on !he pen oosi tion. !Six kinds) 

$1250.00* 
• includes interface to CBM, Atari 1 Apple, or 

TRS•SO"". Please specify. 

• Full ASCII in any of 15 different 
character sizes 

Please CALL or WRITE for 
specifications and information. 

~ Atari is a registered trademark 

• Uses standard felt tip pens ••TRS•80 Is a registered trademark of Tandy Corp. 

ORIGINAL BK PET 2001* OWNERS TAKE NOTE! 
The following peripherals and accessories are IN STOCK AT NEECO: 

1. AXIOM PRINTER • Complete PET graphics 
• Plug compat ible 

'~~ 2. 16 or 24K EXPANDAMEM 

• Electrostatic paper 
• 40 or 80 columns 

$299.00 

-------------------------------­
• Plug compatible 

INTERNAL MEMORY 
EXPANSION UNIT 

• Dynamic low heat memory 
• Proven reliability 

16K. S299.00 
24K • S379.00 

• No adaptor needed 

3. FULL SIZE KEYBOARD -------------------------------­
• Complete PET graphics 

r•tt£ • r~·'! ,,,,,, ,, .. , ~: , ,,, 
ttfll~ 'J :" ~ .. ~ •t: 

- I t ! ' ! : : • .. ' T t t ! 

• Separate keypad 
• Plug compatible sgg.95 

r r t : i 1 • , , - • With cover 

·aK-2001 wi th original keyboard and bui lt-i n cassette 

• 

NEECO NEWENGLANDELECTRONICSCO.,INC. (617) 449-1760 
..NEW ENGLAND'S Largest 

679 HIGHLAND AVE. C MASTERCHARGE OR VISA ACCEPTED 
NEEDHAM, MA 02194 ompuler Showroom.. TELEX NUMBER 951021. NEECO 

MON·FRI. 9:00-5:30. E.S.T. 
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Computer 
Communica· 
tions 
Experiments 
Marvin L. De Jong 
Department of Mathematic s-Physics 
The School of the Ozarks 
Pt. Lookout, MO 
I. Introduction 
This article describes a RS-232C interface circuit for 
serial input/output that can be used with any com­
puter peripheral that uses such an interface. In this 
instance, the peripheral is a modem (NOVATIO 
CAT) that can be used to transmit and receive data 
over telephone lines. Many modems require a RS­
232C interface, hence the need for the circuit which 
in turn uses a 6551 ACIA (Asynchronous Com­
munication Interface Adapter). The purpose of 
publishing this work is to find one or more persons 
who would be willing to experiment with computer 
communications over telephone lines. The article also 
describes some very simple software that can be used 
with a modem to transmit and receive messages over 
telephone lines . Later , more sophisticated load and 
dump routines can be written to transfer large 
amounts of data and/or programs from one user to 
another. 

A true confession is that I am a beginner in the 
area of computer communications, and I would like. 
to try some simple experiments before I fork-up a big 
subscription fee to one of the network~, o~ly. to find 
that my equipment or my understanding 1 ~ inade­
quate . If you can obtain the necessary ~~u1pme~t 
and if you are in roughly the same pos1t10n, v:rne me 
a letter when you have said equipment operating and 
we will try to arrange a time to try our hardware and 
software on a telephone link . I might add that the 
software and hardware described here have not been 
tested, except in the ''TEST'' mode on my modem , 
in which case everything worked properly . I am 
aware that my routines are simple and slow, and I 
would welcome suggestions for improvement. 

II. Circuits And Things 
I somet imes wonder if there are any hardware en ­
thusiasts like myself out there. You might let your 
editor/publisher know of your interests . My hardware 
fan club seems to be the null set , judging from the 
amount of mail I get. But here is another circuit 
even if no one ever builds it . You can always buy an 

RS-232C interface anyway. The circuit is shown in 
Figure 1. It consists of three integrated circuits, a 
6551 ACIA, a MC1489 RS-232 line receiver , and a 
MC1483 RS-232 line driver . The latter two circuits 
change the RS-232 signal levels to TTL levels , and 
TTL level signals to RS-232 signal levels, respec­
tively . The 6551 ACIA operates at TTL levels (5 
volts is logic one , zero volts is logic zero), while the 
modem operates at RS-232C signal levels (see 
Michael E. Day's RS232 Communications in COM­
PUTE!, September/October 1980 , page 26) . The 
power connections for the MC1488 and 1489 devices 
are given in Table 1. 

Table 1. Power Connections for the RS-23 2 line driver 
and line receiver. 

MC1488 Pin 1 = - 12V Pin 14 = + 12V P in 7 = GND 
MC1489 Pin 14 = + 5V Pin 7 = GND 

The connections to the left of the 6551 ACIA are 
made to the user's microcomputer system . Most of 
the signals are standard 6502 system bus signals, and 
require no explanation. Thus, address lines A0 and 
A 1 are used to address the four registers of the 6551, 
and are connected to the register-select pins RS0 and 
RSl . (You will probably want to obtain a specifica­
tion sheet from either Rockwell or Synertek when 
you get your 6551; in fact , I advise you not to build 
the circuit without a spec sheet.) The data bus con­
nect ions are shown in Figure 1, as well as several of 
the 6502 control lines (R /W, 02 , RES , IRQ) . A 
1.8432 MHz crystal is also required. Still referring to 
the connections on the left-hand side of th e 655 1 in 
Figure 1, we are left with pins CS0 and CS 1, the 
chip selects. 

" 

1.14.'2 \lll• 
CRYSTA.L 

.'lo l ( .!'l,\l. .'lo 10 
:0-0\ ',U 10 "" CAT 
MOUt \I 

Figure 1. Circuit for the 6502-to-RS-232C-to-Modcm interface. 
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~uu.n1 11....ir111 .. ,eh r e1t11111ni 1111\"llrr, ln1"·""111 J /f'."{)J.tu1lo" •n<I rh.trf k-rh e l math •\ di ""rhn . 

CRY!fl. ALS IAT ARI only) Prier: S 9.95 Cauc-11r/SIJ.9S JMM,11, 
A. Wll<IW 1J,.,,!1hm t1r.d\lml1 rwoJ...:r. f1 ...,a.11n• 1r• Jll'l>C'> <:.upLiy• l('romfMIWd • >l li •~ ,. ,,,...,.• If ) 1> ll\.r ;qr:""' llf b .. 1-h :-..i 
h• fl ,..JI U n• 11r lh "'"'' · .,..,t,.. t~•wd cH«1 ut thtW>llOd 1.llJ fllf!l'l.:• "c mc._,.,,"4 CaV'tT A. LSh•btt" .. .c.s ,"loo.::.I 
UClfUI D 1lU1U>•hl/1 1r1r..t .o.11\JaNl cnklo fr1 1u.!t"lol 1~A.i.. 11 

CRAl'S J'0.'1 MANON AUVt:STlJRE(Sorth Sl•r onlyl Pritt: SH.f5 
.\I 1111· " ,_,r.. tt·iw•1" Ad•t:f>IW t pmc f(( lk Nonh SC11 C ltA!'o'SlO!'o ~IA-.cll AO\f:•nLllE ukn )CIU 111.10 mt:oticnou.t 
l. ll""-~ "'' \l"'(JR • "rn,,,_, 1u m:pe.t.o p tbr:rflbo.Jo'"U r.9' 10lr1 L1.1~ l'tt lalh4' 1n.1- &Jt"' lid L~ll41ut't:C1 • 11'>l ,.i.llOOI 
•,., Uf' the u u • -10 "' ""°"' 1 r,, 1u lhr c..mM o.f•c:Gel~ •• a1ra1" .f,/ldthc »ICK>l lrd dncnpC.10111 111 modi mor:ci.~1Jc tbti:i Ille 
•Wirf.I"~ '""' "' ...lht!O<:all f"Of'a:rt\ , ...,,t<\f '""µmt lbr IOCI "'Ml ct ... Plt) ua br t.1orrrd aJ .., um1~w 1UllU 
'1iit td f'l)0t••"'¢ llrq ,..1 c-. JZ i.. 

NfUtlll ~, AN Sl»tTWA RE EXCHA.'li'GF. CNSSE> UBRAR\' PrinSt.9'IM:M.,nc 
ll'l''Al ll\tl' IO!h• ""'"t?l.t1fo IN :0' ··~-t ...')SI btlf11' Moo, ol t!IC<Cdr> l tlll' oU" H nllhlM>dll\f •ilut' '°' thr t'M!;f\.IK """ 
""" ''Im 6cU~• •n.1tO..n1 t N ronR-nl• ol 111!• t.bt111 inJ Qla.&Jl41!1 110.1 <)' ll'W>l ' l f'Whh.loc• 

BUSINESS and UTILITIES 

MAIL Ll~I ti (Apptt Hd Nortb Slatdbli:tUrs only) rnn:SM.tS 
Tbe111y-fui111~;11°"~- IJl(fudt-1 fWI Dlph.lt>n.oraM ripf0ik-1ona u•t:'.l u fJrimn 1l111 btnn(al)hrtnf'lf'>rdb1 11 - ­
lkfinfd C'Oik .. dlClll ll&l!l( OJ Zt;iCod~ Tbr prlo101n formal .00•11llc .....,of 1l• .,S..dt.utl4d..ic:u labd•- Eadtd11trt1ra..o 1,1.ar1111011 
11\u 1100 rmnn lt:ntl: daui1r ~SIM or Af'(l1r DOS J .. Z. "°" UOO • llJI ~'k 4t•n~1y l'iorth Siv or Applir: DOS J .1 11 

FORM LE1T£R SYSTEM (fl.S) lAppk aad Nor1b Slat dbbllt only) l'rin: Sl7.95 
tl.S m• r br naplo)'fd 10 amcT•lr individnally addroltd looa k11n1 . Tilor u"1 ttttln 1lar ~rn.1 rUr Ind Mp&rllld7 tompO!.O IN In· 
let . FL.S • ill 1hni rrittt for-m 1'r!tn1 iniq a.c:b ..Sdrru. FLS h cornpktrtp COlllpatlhk "'11.h. MAIL LIST II , • -tud; m&> t'C wed 10 
mllll,Jf you• lddrru n1n . 

fL5 u lif MAIL U ST II 11i i>&llt~ &I I C'OmbiMJ p1el1at ,.,, \)7,9) 

TEXT f.PITOR I CIA11« Writtr) Pritt: Sl.t .95 c -utts11.t5 °''1rllr 
M u.ir 10 111<, bnr-oricat ('(J 1r.11 cdl10f • luch prO't'aln •1111-bk Unr • ki•ll• and , unp1r pu&inph l.O..tl111 Th111u1 tdlt<H h ldull) 
11M1rd for n>mCl'O'l'W k11n1 I/Id i1 qi*ll r u.~blr ol l'luorSU11 1r1 1M;h l111t1 )l>O\. A• l.IJ.oblc lor ..U ,_l*lrn. 

PERSONAL FINANCE SYSTEM lAT ARI oalJ) Prin: SJ.t.95 OW.rue 
PJ"S It • 1u1P dbk :nnia orbltd •J"l:ezri C'Omru-1 of 10 prlJS1U'A !Saif-4 LO or.,..Ur Md 11mpM, toll' prnoi:al flMM'n fal lfffl 
ll'lcl:,dc 1 )QI) uaa~ afl'Clr. f&f.l ..au; ?6 ~ Hn <Wcs; O.a 11tr1C'0-&111'7 -1!1, codr at ii- ter: opcioa&J pnlllmJ ol 
rr tlDm. d'wckbooli blll.l\.">4t: bu tnf'h pioniq llld morr. A.ho pr00'1daon 1Mthltt1r il. AT Al.I DOS 2.. 

nNDIT tNortb Stu only) l"Ttn: Sit.ff 
Bia M1 1brn .ct1.onr pfO&Jltll • !wlrr t:l.&IJU.lill1.rif~ aequlbk bf \n-ot<b • I lllfrr l)pn; Ptf-1 (" · Int &&mrl, COlllnrt · 
o&li11 pfomabrnlmii lrfuna tq • ai.qamoc wtkln, lt'«ll'd llbom\. rQ'). I• •4•U-to hpwdxan:bn. 1bn1.ur tw1ll41, , lft • 
1U>n1&1) and ~'.Sllflnll ~ FDC lk ~-...i r-dt ilad l ppoiMIBlflf tntdafDC ihfl•DllUSWU'.ial lrrord\ lifl7n'll'Ctff'Ol41 
&If~ b' 1 lll,k • o--o.od oc by CIVl.l·fffnPCIAf; 1-0 or lflr" l r'J"111)1'd1 

Dt-lLE CNor1b Stat oal)') Pnn: Slt.'5 
n.11h.u'id)l'J'Ol111t1IJki•1!'olorUISwuxr11oft'IAlfllflll•~rdd&t1 btorof&ll rtlallldf"1~tint> l•1Muac:•old11l.1•~~ 
•111.-w, M'C10nwlltr1 .. DFIL£U cu) 1owc vpand ur. Ir will01 &1.U' yu,.1 J l1l• to rrCM1Srt1ridu>l loulllt1 11r11ir"'"'1C'd rika1 fMC>o 

COMPAR}: CNortb Slat oaly) Pritt: StU5 
COMPAlf ll 1 11ftlkdi1• "1ih1y10ftw11r pac\qt • lmtli:om.,.rn ,..,, BASIC f'l'Oll'UIU Pddui>La1,tht fair 1Unof 1he p1op1.11Uin 
b11n, 1hr krttltu iAttt11uof1 hraM111bc! ol u 11mK111 lilll':1 ,1nd Ille hnr11IM'tbcn 11 •h.ltll •uln"1 tiiud dilfa~n OC":.., . COMPAltE 
ric1 miu tllr 111<1 10 rum i11r vtrt.ioru on111 lOft•IN IO ""'rr • l'tk li .,, tile mou '11111111. and 10 d u1lr lclrntifr 1hc cl-.an,n midr d .. , . 
1n1 drod09tMDI 

COMPRESS (Nonb St., oa.ly) Prio : S11.f5 
COMPJr. W •• I U.flflt<diitl 1111Ja1y procr.in • l'lktr IUIO•t'I 111 \1111\lttli.lt)' IJ*"." aad ((lfli10n.il1) IU!M11\ t.l.l lnn«1!1 l1- ~·" Siii 
l1A$!Cprot.111T11 . TIHI _,CT rJ.r h ClfO.:rucdonc llM 11 1 lllM, th\11 pnmhllllt •If) i.artr PIOllUll•l0 br"'°"Dt""'"111~1 oo.IJ I 
-./I &ll\QOIM of CJMnpW.n manor;. file: «Mllllf~• o f :0.504' .,, cori-1111 a«illl"N 

GRAnX (TRS40oDIJ) Prlcr: Sl 2.t5C..,Sk/tll.M Dbli.rnr 
n .u ~.- Pf'Olf.. IDo-\ )Oii io asaly Cftllt anrn.a dir«tl)' from Uw ·~· Yo. "4n.w•· JGUJ rirutt imna L'K proar1n1 '1 o ­
~ n.r...- «llUl'Ch. a.a !her~ b =wk. n b WIGIMlicalh ~ 10 ,_,!ASICP1"l"Ull ll I 5lnq ' 'L"ilblrr... On.• I ··up. 
Pl I.ct", cal ti Hlud Ihm pnDI • from JVu:r Sl"Clfalfl utiq rll.l:O.i HI ' nit11 1 '>"'1' UIJ ••J ll)ctnJ.r anduwp-1~. 

TIDY (T~ oalJ) Pritt: SIO-" C--Ctt/Ut.tS [)bk,or 
TIDY 11 u &UC!llbl)' lantvqt P'OJl'lnl • lltdi tllo• 1 1Qm 10 tnuimbn W bin Ill J'Olff aASIC Ill~· TIDY 11110 rTmO'On •fl· 
N«'ll.lfl i......cn a1W! 1tf;M11\ 1u1m:1am Th( '"ull 1• • C'Olll.""-~ IA.$1C prOlfal!I • ll.ldi • - 111uctl ltH llllm«J 1s-r ud " fCVI" 
llp&(iallll) turn Oftcc Jo.drd. TIDY ~N 111 ,,,.,_}.)OU ""J' ~ ur 11oo.-iWt o f BASIC prosranu " 1tttou1 Muttt lo 1doH 
TIDY! 

STATISTICS and ENGINEERING 

DAT A SMOOTHER (N ol •"•Jl•bl" for ATARI) Pritt: 514.95 C-ttt lSll.9' l>bktllr 
Thh 111«ial d.111 1mo:rothl1c pros1em n11) blf ")I'd 10 11"'411 ckf•" ..,..,1 ,.11nlor11111io. fro m nour bwi.11n.1 1lld imtl111n1nt d• I• • l'tlrh 
.,, rQ\lall) •r«N T~ oon• -11r fi:ahu ri chc:liltt tn dr1r" &nd r1111r o l fol , &1 •ttl "UMICll!wd tlru and i«ond Ocn oUvt n k'lil lll lOcl 
AllO lll( tltdcd "11110lllllK '*"hnf o l •-"' lnr.-rt d.au 1fld 111..,•othN 1roaol11 

FOURIER ANALYZER {Anllablr for aJI fompulfrs) Prin: S14.t5 C-nc/511.95 OlPrllt 
UM tllopro1r1n1 to ru:nl.Dlf Lhc freq_, •rwctn o!ltmiil'ddw 1liDll 11•NJ,, 1lwpro1nmfun1tn1iuonwKICILn1~nd pkMlir\iOI 
lllc ~ "-'• 1....i ""ll' Pf.l('lial 1ppbc;al>0n1llllo(bdc1ltc au!~· C>I QDm~lrd r.11.1m11 l1 lo&OC'll flrW1 &1 d«uooa. a1C11••111Cl1 • 
1-• at>iJ botll"""'J 

TFA (f1usrtt function Au.lyur) Pritt: SlJ.ts c-i1,ft23.tS Dbkt ll ' 
nm".~ 10fl • ·11r r--rl.111•bdr1r.., be vxdto l'>lll!Jllt tlw tum frr '"ll(tM;:!mC1l 111J.m1:1 w::tlo &I tm..fi&mpl:.fm:iud r.r:rn &,. 
euninun.1 \hrlf'rnpotlK10 pd~ iilp;u.. TfA n •'""'°'modi(~ ol f ()t]IUE.R A1tiALYZEll &ad ~tai&I ti:! e11p1lftfmt · 
or;m1rd «eokt '""'"'' lot·f rrq-r piCM" "'"' &14&a f'do t1.111 fPIUl'n Wlwtp) fOU lllEll ASAl 'l'llR., diriicnt<: lar 11'!12..catk!tlll 
Md ~11 1'1.t ""'· TfA II .. fllpl'lftJU\f ICIOl. A··a.iMbk for . n UlfN>lli ftl 

HARMONIC ANALYZER (Avallablt ror •II com palm) rrkt: SlA.~ CaMiitnr/Sll.t:'li Dhlrllr 
llA•MO SIC A~AlYZEll •a.~ for 1llc 1mm1t11 ao&l~1 of l l"J"t•ll•f · -1•,fornn rwwn i.~ d&ll fik ~..,., 
tJ,tlllf 1""1\100 1a1l 1r11W.&111 ..di 11dti11llld1p«1111m pb111>f Orie pr&ttkul&ilr ull.IQ,. f.ribl' b Utal 11K bif'U! 11111 ~ - be 
f\IUIJl1 11)11t'fd DC I.I lilfdr'r Thr orisjaal IW1 " tarln:l Ind I fVbie opllnf ll'IL"pol.i lloa ll uied 10 (f tatt lbr datl mr 1cqW td bJ lb;: rn 
IJSQl'illun 

tOl:ltlEJI. ANAt.Vl[lt, T FA ~ HAILMOSIC ANALYZER ll\IJ be l""I"::~ 1(19l1h.n for aeombu1cd prkToC '44 ..9' {lhnr tti · 
UtUnl aJld l_Mo.., 11111" d 10tUC$). 

REGRF.SSION I (AwaJlab lt for all compultrs) Prkt: Sl9.95 Cbtttt/ W.95 Dblrllt 
R[Clt ES.'ilOS I 11 1 MllqMt1.1:1dnrrptklf\.llly•nt.111~ont-dimrmlon.-I It"' 111~110 Mpol)-nomil.I" nroc filhnl Plotnm Fu1111rn lll· 
elude •cr1 lilth. 1ttur..:r: Ill 1utom.alk <k"tr lk11rmllltilfon opliot1; llJI u1m1I•' l11t1n&1 librat)' or fill lnt (WKl iollt : 4111 c'liitlnt : 
'"'Olllll.K 11.-U • Bd rurH ltloilhnt : I t llt!Ukal 1o.IJ,w (fl: 1l1ndMd &ni..1101. cm1d111of! CDIHlcirN. rlC.l •ltd 111«!1 "'°'' In 1441· 
11M, - fin""" ' bl tried • lll'loltt 1rcn1n11111ht da1 1. llECltW ION I u rnt&1nl11kto11trn1011C J11Clf.l'&mlll&11,l"dtlti ll\llf1t1.on ­
""1t1 bbrllJ 

REG Rl-J SION 11 IPARAm)CAvall•blt rorallcorapultnl P11tt: Slt.9SC-:1tr/Sll.95Dlllrtk 
PAllAfll ~ ilnlfJWd 10 ll&ndk 1hol< e1.1a lit • b• the ~n1 &1c btlbcddrd ~bl, IOftllliC&lt)J 11111 Ute flu1q f~ n.1: 
IOlot'f .unpj, 1nMf\1 lt-t' t.~ for... ltle'Jud.Ull t1w p."Wllri.rJI CAi i !, All i. nc. ) M Olt or inarc &ASIC IU1mlrllt line Dal i 1ad 
l'Cl~• m..) br-..nipaWrOlndploltcd ... • llfl ltEGll.ESSJ0:-41 V..,ltl!.OllF...UION t for~o&lf11tu1,t. &lldPAlAFITlcrtbo.r 
-pk&l.tdhlllr.:!me.. 

MULTI LINEAR REGRESSION CMt.RlfAva.llabtt for •II compulml Pm:S1'.95C-llt 
SlJ.J5 Dlllrltr 

Ml It n 1 ,wotn..-.itoft ...-11r:-o.-\1,1t fOf 1r.d,-n11tdai.-'4'0~001tJlll1a1... or rm.oc rlirl.u:h llldt;lfftdcni •llilNu. kt~pttfor1-· 

i.1 Ilic bliJc lqJD\.m Blnll&i.oo:\. '"'" ..,..,.111.no p lto!dn UI) IO -4•1• mlr). llor1,1t, 1r1riroll 11'1d N11.lit1 fwlC1- 11 ldOI 
1-. llir llMf 1t11t llllnrop:c 11JrlOl..-tlon b~ 1uwf)'1llf , . .,"" IOt 1i.. 1~ ••Ublc:I Thr111111brtot.-11..~1Ddd&11 Un i. 
llMl1N Dfll)l!)1lt.rhalllblrmrnt0r) , 

ltl;.Ollt:SSION I, II l ad \.1 UlTILISEAlt 1t£c..:.ss1os llUI) be l'WtflllCd 1111nt.cr for " ' ·" l•l'll'n Ul\C'l1nl"' S61.IS jlbr" 
4u\rnnt 

BASIC SCIENTIFIC SUBROUTINES, Volumr I (Nol available ro, ATARI) 
Dl ' NAct'Mf' 11 the rvl..M•·e dn11ib111ot tot 1br tefl•llr lr)'c'li 10 Ilic 1111 IJA SIC M11'nl!,/k S61btvwruin, 1'00.-1 lit F. Jhxkdr:ic~I 
("" tM BYTl!IM.-Gl•• ·Hi.U Mhetlbcmrnt IA llYTE mq.LDM, J1.1:1111tr 1911). Thut 111brC1Uhr1n h1•·r brio uwmbrcl acrordi111 10 
r h1pcn . ladl.dcd .. 1111 udl colltc'lion ;, • m1T111 prQ1111n • h.icll M"1«11 llld dt:rl'lonl1111t1 f l(')l111bto1.nitf. 

Collttllon fl : Ch.1;icn1? and J: Dali •lid flan(!ion plO!l illt , rom11lro ..1i1Mn 

(."oUf'<t!Oft lJ 01ti1111~m1'1 6 ' llaJ>dorn11imbtt Jf11Cr1too,•t1lc11riri1nllr.111klli' 

l'n« rin colll\'l iDll: ill 9' Cu11111fl U.t' Dhk ro r 

All 1l 1tt coUt.:11oir1111t 1• 111.&btr for U t ..•' 11hrtt cuMttnl •llil " ' ·'' IL!vrr d.io h nnl 

leniiW' l k IH I k • "'l!&I ptrt cil iht documcntuloi .. IJASIC' !/lftlrlo~ Siotwu..1-J ) 'ollt'OW' I t0 1• &11.lbk lrom OYNA<..'0110' IOI 

11t ., pl"' 1)1 "'°"'"' 1/ld ll:&•ollint 

ROOTS (A ..llablt for all compaltn) Pritt ff .95 C.....n«ISU.95 Dh1rflr 
I• 1 •i:uhdl. ltOCHJ 11111~~ &ll lllr uroa of 1 pdJ-""lt.1•11,a1nJ ctlCfr..:.m•.. Tlla r b DO bm1 0111 lhcdr'ptt 
of Uw pol)'DOlllUI , ua ~KW;iro.~ ~ rtcstt•c... tbc ICnflKJ n amrnll, "'fl' 1ood So WU&! f'X'1CS 1.11 rrqtirr( u ~. 
ud lbr c:ak1111ll'd toQr • Alt 111bu1111ttd bee• lll!O Ilk pot,_w &.....S thr rfUCl.W. ~)fti• 

Ordering Information 
4b Dl ikTt 11r ...ornoflt 1-~ \llfM'f\I f»olpilO • 1Lbln q h(iw11 l'lnle ntetoi. P'J1'\ml • llhordn ~ ..-i1h ton!P,.lr'I infClffllllion II pt) · 
1111 b) VISA 01 M&1m C.rd. ltod UOr 1ll ll111t1brn Ofl catCL. f Of Ot!lrri out""' North Nnmc.1 add 10.. fm il'l.lppin1 Ind Nndllfll 

A.lid I! .~ 10 dn l nti !)rlCI fOI' l" l\o9P)' d ill (IBM for1n.1 1 ton l«Utrl'd, CPJ M. Miaoiofl BASIC! 

"TILS·M> dnln1n 11e AO! 1uppllcd ..-b h DOS or BASIC. 

Deduct 10% whtn ordtrlng 3 or mort programs. 

"-'' fot OYl'iAl'U... I" rtOf.111111 &1 )'0111 local .oft•llt dulcl "'' riff for 6nllltd duc11t11 lont a l 1hat and 1MhC1 i'f'OlllDll flllCl'I 

Availability 

tn ~AlQ'-11" .,.11..11r 11 urriilfil • WI ~~1 da.:umrn u 11011 <OHUlllll"f \'kl.I r•r.4M110111 l/"1 u.dl:i-lrl l.Jdn1aber'91v1rirarltd. 1U 
llf.,_funo a)ll111n • 11A1n lll;it\lPAmftlnll,OI) \.tlt('t l "lAlll1~11rtn:.&l.:1 l••tPI •""f llCMC'd , prOfJatr.1-1'fl\~oa ATAll, PET. 
Ill, IOU t>tl Ill ud Arof)lc IAs:fl'kicftlc::alwtlfllM Cul"tr 11 • di &1l'kltlt!Sw1.t r iJr dcftUI ) ldou&kdfthll ) COftlp,ill tok)dnh u r. Addi ­
hOft . .1U,, ftkJo.I l'fc:>f•11t1• Utl br obu mrd a11 ~ (18-'1 fou11..111 I " CP' IM ~ = '1 1 fOf IJ~niu rwi.11.1:1 wUcr M&A.SIC 

bYJliAC0"4P 

DYNACOMP, Inc. 
6 Rippingale Road Dept. E 

Pittsford , New York 14534 


24 hour mail order phone: (716)586-7579 

Office phone (9AM-5PM EST): (716)442-8960 
 • 
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The chip select pins must be controlled by the 
address decoding circu itry in your microcomputer 
system , or else yo u must add your own address 
decoding circuitry to produce the chip select pulses. 
Since I have an AIM 65 ystem, I used one of the 
dev ice selects ava il ab le on the expansion connector , 
namely DS9. This signal is act ive at logic zero for 
any address in the range $9000 to $9FFF. It was tied 
to CSl, the active-low chip select. If CS0 is tied to 
+ 5V , then the registers on the 6551 are selected by 

any address of the form $9XXO to $9XX3 where 
XX is a "don't care" number. Thus, in the pro­
grams you will find the four 6551 registers selected 
by addresses $9400 to $9403. If you have a SYM-1 
you can make use of device select DS 18. If yo u have 
an Apple you must provide your own decoding cir­
cuitry. The reason lies in the fact that the device 
select pulses generated by the Apple for the 
peripheral cards have been logically ANDED with 
0,,, and consequently they do not become active early 
enough in either th e READ or WRITE cycles to 
work with 6500 family devices. For a di cussion of 
address decod ing see De Jong's ( t l book. The circuits 
a re generally quite simple. In the case of the Apple, I 
suggest trying a n in ertcr and a 7 4133 to generate a 
devi c pulse for say $C08X, and perhaps a 74LS245 
as a data bus buffer. Try an inverted 0 1 to replace 
02 • My familiarity with the PET does not justify sug­
gesting any ci rcuits, but I am sure the 6551 can be 
interfaced to a PET. 

We turn next to the signals on the right-hand 
side of the 6551 as it is shown in Figure 1. The RXC 
input to the 6551 is the easiest to expl ain because it 
is not used in this application. The remaining pins 
have labels that are almost identical to the RS-232C 
designations. In fact, the only one that is different is 
the DCD which is simply CD (Carrier Detect) in 
RS-232C lingo. Again, refer to references (2) and (3) 
for a more complete explanation of the RS-232C in­
terface. 

Although the signal designations on the 6551 
ACIA are almost identical to the RS-232C labels, the 
signal levels are not , and some arrangement must be 
made to transform the TTL levels of the 6551 to the 
RS-232C signal levels . W e chose to use integrated 
circuits designed expressly for that task, namely the 
1488 and the 1489 line driver and line receiver . Note 
that the 1488 requires a positive and negative supply 
voltage as well as ground. Also, the RS-232C ground 
(pin 7 on the DB-225 connector) should have the 
same ground as the 1488 and the 1489. The connec­
tions in Figure 1 that are found on the right-hand 
side of the figure made up a rather complete RS­
232C serial interface that may be used to interface to 
a variety of peripheral devices. Furthermore, the fact 
that the data format and Baud rate of the 6551 are 
under the programmer's control makes this an ex­
tremely fl exible RS-232C interface . 

Since computer communication by telephone is 

th e subject of this arl i le, a modem is required. 
There a re a variety of modems with RS-232C inter­
faces on the market and we do not wish to make any 
recommendations about them. I purchased a Nova­
tion Cat because that appear · to be one of the more 
popular devices. Skyles Electric Works and other 
advertisers in COMPUTE! offer modems for sale. ln 
any case , my Novation Cat requires the signals 
designated in Figure 1 in addition to the signal 
ground. Other modems may require the DTR and 
RTS signals so we have shown the correct TTL- to­
RS-232C interface in the event you may need these 
signals. 

This completes our description of the ci rcuit and 
we turn next to a simple program that is supposed to 
allow comm unication to take place using the 6551 
ACIA. 

Ill. A Simple Communications Program 
A program that was design ed to allow two people to 
comm unicate over telephone lines with their com­
puter is given in Listing 1 and a flowchart is shown 
in Figure 2. This program is very simple and very 
slow , and it is offered here merely as a way to test 
the circuit, the program, and the modem . Event ual­
ly, one would want to co nstruct more elaborate 
routines to transfer information quickly. Our interest 
here is in experimenting for the sake of learning. 
Hence there is no necessity for encryption devices, 
bells, whistles or even parity check . 

Here is how it is supposed to work. The ca ll er 
loads the program and places his modem in the 
originate mode with full-duplex operation selected. 
He loads the indirect jump location with th vector 
$OF 13 ·o that a ft er the program i · begun , his program 
wi ll go to the tra nsm it loop. 

H e makes the telephone call to an anxiously 
awaiting friend who also has this interface a nd this 
program operating. The fri end has loaded the in­
direct jump location at $0000 and $0001 with the 
vector $0F26 (rememb ·r , $26 go s in 0000 and 
$OF goe in $000 1). The friend has also placed his 
modem in the answer mode with full-duplex opera­
tion selected. After an informal chat, both friends 
put their modems into action by plac in g the handset 
into the muffs (assuming acoust ic modems). The 
originator begins to type a message. 

H e ends his part of the message with an 'EOT' 
character (Control Don your keyboard). While he is 
transmitting, the friend's program echoe the 
m sage back to the originator where it i · read and 
printed by the computer. It's nice to see what you 
have said, and to know that it got where it was going 
with no mistakes. When an 'EOT' character is sent, 
it automatically transfers the originator's program to 
the receive loop and the receiver's program to the 
send loop , giving him a chance to retaliate . Having 
made no vis ible symbol to indicate when this 
changeover takes place, may I suggest sending a 
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DUAL_~ERIALCARl)::1. 

All functioAs of two ­

independent serial 

cards on one board - plus 


more.Provides Apple 11! 1l users 

with two sirriultaneous asynchro­


nous serial channels. DSC-1 appears 

as two sepa rate logical serial carets to 

the Apple 11 (1 ~. Fully software . 

compatible with all Apple ll 's(1) and 

Microsoft software. 2716 EPROM 

used for easy driver modification. In 


.addition, the second serial channel ~-...,, 
:supports these extra features: 
• Strapable DCE/DTE. • Secondary 

RS-232 handshake functions (DCD, 

DTR, DSR) • Strapable logical slot 

Jocation and hardware looks like it's another 

slat. Order: PP-DSC-1 @$189.00 each. 


DUAL SERIALIPARALLEL: CARD-1. As With the Dual Se rial Card-1 
(above), the D'ual Serial/Parallel-1 provides Apple users with simultaneous 
use of one fuil serial port and one.para11el port. Both ports strapable for 
any Apple peripheral slot. Fully compatible with all Apple and Softcard · 
{CFYM) software. Drivers for·serial interfac~ and Centro,nies parallel ·" ~-

. Interface are contained in modifiable industrY standard EPROM. Seria( · 
· port is configured like DSC-1 . Orde.r: .PP-DSP-1 @ $189.00 each. :,, 

MEMORY EXPANSION MODULE-1. Expand yourApple.llPlto a full64K 
RAM system. with highest quality 16K dynamic RAMS. Fully buttered to 
provide reliable.operation· - even with fully loaded Apples. Total compati­
bility with Micro'Soft Softcar:d!~l/CP/Ml3l and all Apple software. Supplied · 

.· -·complete with -installation instr,uctions and test program. . 
Order: PP·MEM·1 @ $149.50 each. ~. 

PASCAL MT+ MEM-1. A modular native Z-80 code Pascal compiler. 
ISO standard. Includes a MEM-1 (detailed above). Have a full Pascal 
compiler at halfthe Apple price. Requires a Microsoft Softcard(2l and two 

~- ,_"disk drives. Note that the Pascal MT+ alon~.is normally $250.00. 
Order.: PP.-PMT-1@ $299.00 each. 

16K RAM ADD-ON KITS. For TRS-80 and Apple•11<1>. Eight (8) full­
specification industry standard 16K RAMS. These are not seconds. 

Order: PP-RAK-16@ $29.00 each. 

_All Prometheus boards are completely tested and burned-in prior to shipment. · 
One-year warcabty covers parts and labor. MONEY BACK GUARANTEE: Order 
now without risk. Boards may be returned, in good condition, after up to 10 days 
'of trial for a full and prompt cash refund. California: add 6% tax; BART Counties, 
6V2%. Orders under $150, add $3.00 postage, for handling charge. 
Freight allowed on orders over $150. Dea/er inquiries invite9. -j IJH I 

,_ Quantity -discounts available. L VIS4 

rn ·I~?PROMETHEUS 

1• PROMETHEUS PRODUCTS INCORPORATED 

4509 Thompson Ct. • Fremont, CA 94538. • (415) 791-0266 
Registered Trade ~rl<s: (1) Apple Com~ers. Inc. (2) Microsoft Consumer Products (3) Digital Research, Inc. 
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Listing 1. An Experimental Communications Routine. 

SOFOO A9 OB 

OF02 8D 02 94 

OF05 A9 13 

OF07 8D 03 94 
OFOA 78 
OFOB D8 
OFOC EA 
OFOD AD 01 94 
OFlO 6C 00 00 

OF13 20 3C E9 

OF16 20 FO OF 

OF19 C9 04 

OFlB FO 09 

OF1D 20 EO OF 

OF20 20 7A E9 

OF23 18 

OF24 90 ED 
OF26 20 EO OF 
OF29 C9 04 

OF2B FO E6 
OF2D 20 FO OF 
OF30 20 7A E9 

OF33 18 

OF34 90 FO 


Subroutines 
OFEO AD 01 94 

OFE3 29 08 

OFE5 FO F9 
OFE7 AD 00 94 

OFEA 60 
OFFO 48 
OFF1 AD 01 94 
OFF4 29 10 
OFF6 FO F9 
OFFS 68 
OFF9 SD 00 94 

OFFC 60 

START 

TXLOOP 

RXLOOP 

RCVDAT 

TXMIT 
WAIT 

LDA #SOB 	 Initialize the 6551 by loading Lhc 
command 

STA CMNDRG register (sec 6551 spec sheet for 
details). 

LDA #S13 Load the control register for 8-bit 
word 

STA CNTRG length and Baud rate of 110. 
SEI Prevent interrupts. 
CLD Clear decimal mode . 
NOP A mistake of mine. 
LDA STATUS Clear any interrupts on the 6551. 
JMP (THERE) Jump to transmit loop to transmit , 

receive 
JSR KYBD loop to receive. Get a character 

from the 
JSR TXMIT keyboard read routine. Send it to 

the 6551 
CMP #'EOT' transmit subroutine . If an ' End of 

Transmission " 
BEQ RXLOOP (Control D) is sent , branch to 


receive loop . 

JSR RCVDAT Get the echo from the receive 


subroutine. 
JSR OUTPUT Output it to your own printer to sec 

what you 
CLC sent. Force a jump back to 

TXLOOP 
BCC TXLOOP and get another character to send. 
JSR RCVDAT Wait for a character to be sent. 
CMP #'EOT' l s he finished with his transmis­

sion? 
BEQ TXLOOP Yes , then go to transmit loop . 
JSR TXMIT Echo the character that was sent. 
JSR OUTPUT Output the character to your 

printer. 
CLC Force a jump back to RXLOOP 
BCC RXLOOP and get another character when it is 

sent. 

LDA STATUS Read the status register to sec if a 
word 

AND #S08 has been received , otherwise wait 
for one. 

BEQRCVDAT 
LDA RCVRG Get the word from the receiver 

register. 
RTS Return to the calling program. 
PHA Save the accumulator temporarily 
LDA STATUS Is the transmitter register empty? 
AND #S 10 No . Wait until it is . 
BEQ WAIT 
PLA Get the character from the stack. 
STA TMTRG Store it in the 6551 transmit 

register. 
RTS Return to the calling program . 

Rt:CE l \IE 
LO(U' 

Figure 2. Flowchart of the 
Transmit/Receive Program . Sec text 
for details. 

question mark , or perhaps there is some CB lingo 
that suggests it is the other person 's turn to talk. If 
all else fails, pick up the handset and holler 
something. Do not change your modem from its 
original answer or originate mode. 

So back and forth the conversation goes. Once 
you have the transmit option in your hands nothing 
can stop you from talking until you send an ' EOT' 
and give your friend a chance to say something. 
Clearly , the program lacks a certain elegance (it may 

not even work , in which case it lacks a whole lot of 
elegance), but m aybe it will get some fu n started . By 
the way , the originator of the phone call usuall y gets 
the phone bill. 

Study the fl owchart and the program li st in g. 
The program begins by intitializing the 655 1. An 
eight-bit word (TTY compat ible) is used, with the 
parity check disabled , and one stop bit is sent. The 
Baud rate chosen here is 110, but it should be possi­
ble to go to 300 Baud. Both participants must have 



33 Morch. 1981. Issue 10. COMPUTE! 

the same rate. Next, the program jumps to either the 
receive loop or the transmit loop depending on the · 
vector loaded into $0000 and $0001. This was a 
crude way to start, but it should work. 

In the transmit loop the program first waits for 
an input from a keyboard read routine. The address 
in the program belongs to an AIM 65 monitor 
subroutine that returns the ASCII representation of 
the depressed key in the accumulator. This character 
is sent by calling the transmit subroutine which loads 
the 6551 transmit register with the character. The 
6551 takes over and sends the character. The pro­
gram then waits for the character to be echoed from 
the other telephone and computer. The echoed 
character is printed to make sure that what was sent 
was actually received. Then control returns to the 
keyboard subroutine to wait for the next character to 
be sent. 

In the receive loop the program jumps to the 
receive subroutine that watches the 6551 until a 
character is in the receive data register. If this 
character is an 'EOT' then control goes back to the 
transmit loop and you may begin transmitting. 
Otherwise the received character is immediately 
echoed back to the sender and also printed with your 
OUTPUT routine. Again, the address of the OUT­
PUT routin e in Listing 1 belongs to an AIM 65 
subroutine. Both the KYBD and OUTPUT 
subroutines must be supplied by the user's monitor 
or the user himself, otherwise the program in Listing 
1 is complete. 

While in the transmit loop , th e select ion of the 
'EOT' character by the sender wi ll automatically 
transfer control out of the transmit loop into the 
receive loop. Note again that no bells or whistles 
have been programmed to occur when you send an 
'EOT' character, so if you are transmitting you bet­
ter let your friend know you are passing control of 
the system to him . 

So hopefull y all this will work. If it doesn ' t you 
have only me to blame, and I will not assume the 
cost of your labor or your equipment to conduct this 
experiment. Perhaps it would be best if you waited 
until someone else tried it; think it over before you 
take the plunge. 

Besides, my next project is to launch a 6502 
Communications Satellite using dynamite in my back 
yard and you may want to save your money to buy 
shares in that enterprise. 

References 
1. De Jong, Marvin L., Programming & lnteifacing the 
6502, With Experiments, Howard W. Sams & Co., 
Inc . Indianapolis, 1980. 
2. Day, Michael E., "RS232 Communications " 
COMPUTE.', Sept/Oct 1980, 26. , , 

3. Ciarcia, Steve, "110 Expansion for the TRS-80," 
BYTE, June 1980, 42. © 

TAKE THE ? OUT 

OF SOFTWARE BUYING 


MICRO CO-OPJgL 

• Objective 	 reviews and comparisons of 

software available for your computer 
• Co-op prices 

Call or write for more information 

and a free Buying Guide/Catalog 


MICRO CO-OP 

Post Office Box 432 


West Chicago, Illinois 60185 

(312) 231-0912 

Include your name, address, and the type of computer you own. 

SelectricrF Inter£ ace System 

EASILY interfaced to any IBM Selectric I, 
II , or Ill. 

STOP spinning your wheels. Letter qu al­
ity at an affordable price. 

cONNECTS via Parallel or RS-232, ac­
commodate varied hand haking. 

Q NL Y 5575 to S599. Dealer inquiries 111­

vited. 

NEW design provides added features. 

[I ESCON Products, Inc. 
12919 Alcosla Blvd . 

San Ramon, Ca., 94583 
(415) 820-1256 



Microcomputer Measurement And 

Control For PET,APPLE,KIM and AIM65 


.lWIU 
• Tl lPl:fl l \llt 
o l1Ul \1 1l l 

·~ •l\19"'" 

.!!!!!11 
·~11 

• Ub ll 

•U·fll 

• TllO!llttl 
••U.TIU 

The world we live in is full of variables we want to 
measure . These include weight, temperature, pressure, 
humidity, speed and fluid level. These variables arc 
continuous and their values may be represented by a 
voltage . This voltage is the analog of the physical 
variable. A device which convert s a physical, 
mechanical or chemical quantity to a vol!age is called 
a sensor. 

Computers do nor understand voltages: They 
understand bits. Bits are digital signals. A device 
which convens voltages to bits is an analog-to-digital 
converter. Our AIM 16 (Analog Input Module) is a 16 
input analog-to-digital converter. 

The goal of Connecticut microcomputer in 
designing the uMAC SYSTEMS is to produce easy to 
use, low cost data acquisition and control modules for 
small computers. These acquisition and control 
modules will include digital input sensing (e .g. 
switches), analog input sensing (e .g. temperature, 
humidity), digital output control (e .g. lamps, motors, 
alarms), and analog output control (e.g . X· Y plo11ers, 
or oscilloscopes). 

Connectors 
The AIM 16 requires connections to its input port 
(analog inputs) and its output port (computer inter· 
face) . The ICON (Input CONnector) is a 20 pin, 
solder eyelet, edge connector for connecting inputs to 
each of the AIMl6's 16 channels. The OCON (Output 
CONnector) is a 20 pin, solder eyelet edge connector 
for connecting the computer's input and output ports 
to the AIMl6. 

The MANMODI {MANifold MODulc) replaces 
the ICON . It has screw terminals and barrier strips for 
all 16 inputs for connecting pot s, joysticks, voltage 
sources, etc. 

CABLE A24 (24 inch interconnect cable) has an 
interface connector on one end and an OCON 
equivalent on the other. This cable provides connec­
tions between the uMACSYSTEMS computer inter· 
faces and the AIM 16 or XPANDRI and between the 
XPANDRI and up to eight AIM 16s. 

AIM16 

~ 

Analog Input ModuJe • 
The AIM 16 is a 16 channel analog to digital converter 
designed to work with most microcomputers. The 
AIM 16 is connected to the host computer through the 
computer's 8 bit input port and 8 bit output port, or 
through one of the uMAC SYSTEMS special inter­
faces. 

The input voltage range is 0 to 5.12 volts. The in­
put voltage is converted to a count between 0 and 255 
(00 and FF hex). Resolution is 20 millivolts per count. 
Accuracy is 0.5% ± I bit. Conversion time is less 
than JOO microseconds per channel. All 16 channels 
can be scanned in less than I .5 milliseconds. 

Power requirements are I 2 volts DC at 60 ma. 

POWl 
The POWJ is the power module for the AIM16. One 
POWJ supplies enough power for one AIMJ6, one 
MANMODI, sixteen sensors, one XPANDRI and one 
computer interface. The POW I comes in an American 
version (POW I a) for I 10 VAC and in a European ver· 
sion (POW le) for 230 VAC. 

This module provides two temperature probes for use 
by the AIM16. This module should be used with the 
MANMODI for ease of hookup. The MANMODI 
will support up to 16 probes (eight TEMPSENS 
modules). Resolution for each probe is I'F. 

Remote Controller­

Clock and Calendar 


AN INEXPENSIVE CONTROL 

SOLUTION FOR 


HOME SECURITY • ENERGY CON· 

SERV ATION • GREENHOUSES 

• 	ENVIRONMENTAL CONTROL 
• 	INDUSTRIAL CONTROL 
•LABORATORIES 

SUPER X-10 MOD SPECS 
I . 	Remote controller 

Controls up to 256 different remote devices by sen · 
ding signals over the house " i ring to remote 
modules. Uses BSR remote modules available all 
over the USA (Sears, Radio Shack, etc .). Does not 
require BSR control module . Does not use sonic 
link . 

2. 	Clock/ calendar 

Time of day · hours, minutes, seconds 

Dare - month, day • automatically corrects for 

28,29,30 and 31 day months. Day of the week. 


3. 	 Digi tal input / outputs 
8 inputs - TTL levels or switch closures. 


Can be used as a trigger for a stored 

sequence. 


8 outputs · TTL levels 

Power supply included I IOVAC only. 


XPANDRl 
The XPAND RI allows up to eigh t Input / Output 
modules to be connected to a computer at one time. 
The XPANDRI is connected 10 the computer in place 
of the AIMl6 or XIO MOD. Up to eight A IM16s or 
seven Aim J6s and one XIO MOD arc then connected 
to each of the eight ports provided using a CABLE 
A24 for each module . 

For your convenience the AIMl6 and the XJO MOD come as part of a number of one ICON and one OCON. These sets require that you have a hardware knowledge 

sets. The minimum configuration for a usable system is the AIM16 Starter Set I of your computer and of computer interfacing. 

which includes one AIMl6, one POWI, one ICON and one OCON. The AIMJ6 For simple plug compatible systems we also offer computer interfaces and sets 

Starter Set 2 includes a MANMODI in place of the ICON. The minimum configura­ for many computers. 
tion for a usable system is the X 10 MOD Starter Set which includes one X 10 MOD, 

AIM16 ..... .. ....... . .... . .. .... .......... 179.00 
SUPER XIO MOD (110 VAC only) . . ....... ... 249.00 
POWJ a (POW er module-I to VAC) ... . .. . .... . . 14.95 
POW le (POWer module-230 V AC) . .. . ......... 24.95 
ICON (Input CONnector) . . ... . . . . . ...... . . . ... 9.95 
OCON (Output CONnector) .... . .... . .•.•.... . . 9.95 
MANMODI (MANifold MODule) .... . .. .. .. . . 59.95 
CABLE A24 (24 inch interconnect 
cable) . . ... .. .. . .. .. .. ....... . ... . . . . .. .... . 19.95 
XPANDRI (allows up to 8 Input or 
Output modules to be connected to a 
computer at one time) . . .... . ..... .. ......... . . 59.95 
TEMPSENS2PI (two temperature probes, 
- JO'Fto J60' F) .. .. ... .. .............. . . . .....69.95 
LIGHTSENSIPI (light level probe) ... . . .... . ... 89.95 
The following set s include one AIM16, 
one POWI, one OCON and one ICON. 
AIMl6 Starter Set la(llO VAC) ...... . ..... ... 189.00 
AIM16 Starter Set le (230 VAC) ......... .. . ... 199.00 

All prices and specificalions subject to change without 
notice. Our JO-day money back gunran1cc: applies. 

The following sets include one AIM I 6, 

one POWI, one OCON and one MANMODI. 

AJMJ6 Starter Set 2a (110 VAC) ..... ... .. ... .. 239.00 

AIMl6 Starter Set 2e (230 VAC) ... . ........... 249.00 


The following modules plug into their respective 

computers and, when used with a CABLE A24, 

eliminate the need for custom wiring of the computer 

interface. 

PETMOD (Commodore PET) ... . .... . .... . ... 49.95 

KIMMOD (KIM,SYM) .......... . ....... . .... 39.95 

APMOD(APPLE II) .. .. ..............•...... 59.95 

TRS-80 MOD (Radio Shack TRS-80) ....... . .... 59.95 

AIM65 MOD (AIM 65) . ... . ............. ..... 39.95 


The followin g sets include one AIMl6, one POWJ, one 

MANMODI, one CABLE A24 and one computer inter­

face module 

PETSETJa (Commodore PET · 

JJOVAC) ... . .. . ..... .. ........ .. .. . . . ..... 295.00 

PETSETle (Commodore PET · 

230VAC) . .... ....... . ..................... 305.00 


KIMSETla (KIM,SYM,AIM65 · 
I 10 V AC) .... . . . .. .... . ... .. ....•.. ... . ... . 285.00 
KIMSETle (KIM,SYM,A IM65 · 
230 VAC) ...... . ........ ....... ............295.00 
APSETla(APPLE II · I 10 VAC) .... . . .. .. ... . 295.00 
APSETJ e(APPLE II · 230 V AC) . .. ... .... .... 305.00 
TRS-80 SET I a (Radio Shack TRS-80 • 
llOVAC) ................... .. . ......... ... 295.00 
TRS-80 SETle(Radio Shack TRS-80 • 
230VAC) ...... .. ....... .. . .. .... .. ....... . 305.00 
AIM65 SETla(AIM65- JJO VAC) . . ....... . ... . 285.00 
AIM65 SETle(AIM65·230 VAC) . .. . ....... . .. 295.00 
The following sets include one X JO MOD, one 
CABLE A24, one ICON and one computer interface 
module . 
PETSET2(Commodorc PET) . . ....• . ... . . . . .. 295.00 
KJMSET2(KIM,SYM) ........ . ... .... . . . . ... 285.00 
APSET2(APPLE II) ..... .. . . . ........ .... .. 295.00 
TRS-80 SET2 (Radio Shack TRS-80) ... . .. ..... 295.00 
AIM65 SET2 (AIM65) ..................... . . 285.00 
SUPER XIO MOD/ XPANDRI SETI (if you already 
have a SETI ) . .. . ... .. .. . .... .. ....... . ..... 295.00 



Printer And Communication Interfaces For The CBM/PET 

SAD I For Serial 

Two-way 
Communication, 

Parallel 
Printers, 

and Serial 
Printers 

ADA1600 e For Parallel NEC 
and Centronics Standard Printers 

SADI · The microprocessor based serial and parallel interface for the 
Commodore PET. SAD! allows you to connect your PET to parallel 
and serial printers, CRT's, modems, acoustic couplers, hard copy ter­
minals and other computers. The serial and parallel ports arc indepen­
dent allowing the PET to communicate with both peripheral devices 
simuhaneously or one at a time. In addition, the RS-232 device can 
communicate with the parallel device . 
Special Features for the PET interface include: 

Conversion to true ASCII both in and out 
Cursor controls and function characters specially printed 
Selectable reversal of upper and lower case 
Addressable - works with other devices 

Special Features for the serial interface include: 
Baud rate selectable from 75 to 9600 
Half or full duplex 
32 character buffer 
X-ON, X-OFF automatically sent 
Selectable carriage return delay 

Special Features for the parallel interface include: 
Data strobe - either polarity 
Device ready - either polarity 
Centronics compatible 

Complete with power supply, PET IEEE cable, RS-232 connector, 
parallel port connector and case. Assembled and tested. 

SADla (llOVAC) $295 
SADle (230V AC) $325 

The ADAl600 is a low cost easy to use interface for the Commodore Computers. It allows the PET and CBM computers to use standard Centronics type printers (in­
cluding the NEC 5530) for improved quality printing. The ADA1600 has a two foot cable which plugs into ·the PET IEEE port. Another IEEE card edge connector is 
provided for connecting disks and other peripherals to the PET. The ADA1600 is addressable and does not tie up the bus. The address is switch selectable. A four foot 
cable with a standard 36 pin Ccntronics connector is provided. A switch selects upper/lower case, upper/ lower case reversed (needed for some Commodore machines) 
and upper case only for clearer program listings. Works with WORDPRO, BASIC and other software. No special programming is required. The case measures 3 1/2 x 
S 314 inches. Comes complete, assembled and tested, with case and cables. Power is obtained from the printer or an external power supply may be used. Retail price 
for the ADAl600 is $129. 

ADA1450 e Serial Printer Adapters 
The ADA1 450 is a low cost, easy to use serial interface for the Commodore Computers. It allows the PET and CBM computers to use. stand"fd serial primer~ for !m­
proved quality printing. The ADA14SO has a two foot cable which plugs into the PET LEEE port. Another IEEE card edge connector 1s provided for connec!mg d1~ks 
and other peripherals to the PET. The ADAl4SO is addressable and docs not tic up the bus. The address is switch selectable. A_ six foot RS-~32 cable is pr~w1ded wit h a 
DB2S connector. Pin 3 is data out. Pins S,6 and 8 act as ready lines to the printer. Pins 4 and 20 act as ready lines from the printer. These Imes can be sw1tch~d for 
non-standard printers. Baud rate is selectable to 9600 baud. A switch selects upper/ lower case, upper/ lower case reversed (needed for some Commodore machines) and 
upper case only for clearer program listings. Works with WORDPRO, BASIC and other software. No special programming is required. The case measures 3 1/ 2 x S 
3/4 inches. Comes complete, assembled and tested, with case, cables, power supply and soft' are on casseue for graphing functions, formalling data etc. The ADAl4SO 
has a female DB2S connector at the end of the RS-232 cable for most standard printers. The ADA1450N has a male DB2S at the end of the RS-232 cable for the 
DlABLO serial printers. Retail price for the ADAl450 or 1450N is $139. 

ADA730 Parallel • For the Centronics 730 and 737 Printers 
The ADA 730 is a low cost easy to use interface for the Commodore Computers. It allows the PET and CBM computers to use Centronics type 730 and 737 printers. 
The ADA 730 has a two foot cable which plugs into the PET IEEE port. Another IEEE card edge connector is provided for connecting disks and other peripherals to 
the PET. The ADA 730 is addressable and does not tie up the bus. The address is switch selectable. A cable with a 36 pin card edge connector is provided . A switch 
selects upper/ lower coase, upper/ lower case reversed (needed for some Commodore machines) and upper case only for dearer program listings. Works with WORD­
PRO, BASIC and other software. No special programming is required. The case measures 3 I / 2 x S 314 inches. Comes complete, assembled and tested, with case and 
cables. Power is obtained from the printer or an external power supply may be used. Retail price for the ADA is $129. 

QUANTITY DESCRIPTION PRICE TOTAL 

Word Processor 
Program• 
PET Word Processor. On tape ­
$39.SO, On disk - 49.SO 
For SK Pets 29 .SO 
For 16K and 32K Pets 39.50 
Compose and print letters, flyers, SUBTOTAL 
ads, manuscripts, etc . Uses disk or ------------------ ­
tape. 30 page manual included. Handling and shipping - add per order $3.00 

Foreign orders add 100/o for AIR postage 

Conn. residents add 70/o sales tax 

TOTAL ENCLOSED 

NAME 

COMPANY ------------­ADA400 ADDRESS 

RS-232 
To Current CITY-------------- ­

STATE _________ ZIP ---- ­

Loop 	 VISA 0 MIC 0 Expiration date------­
Card number _______________Adapter 
Mention this magazine and deduct 20/o from the TOTAL 

RS-232 to current loop adapter (ADA 400) . ADA400S - Solder Pads 24.50 
$29.SO ADA400B - Barrier Strips with screw 
Two circuits - I each direction. Run an RS-232 terminals 29JO 
device off a computer's teletype port or vice 
versa. Optoisolated. 

In the US order from: Connecticut MicroComputer, Inc. 

34 Del Mar Drive Brookfield, CT 06804 (203) 775-4595 Connecticut microComputer, Inc. 

In Canada order from: Batteries Included, LTD 34 Del Mar Drive, Brookfield, CT 06804 

71 McCaul St. F6 Toronto, Canada M5T2Xl (416)596-1405 203 775-4595 TWX: 710 456-0052 
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Basics 
of Light Pen 
Operation 
Robert A Peck 
Manager, Technical Support to 
Advanced Manufacturing 
Memorex Corporation 

Manufacturers of personal computers are attempting 
to make the computer more easily accessible to the 
public. In doing so , various means have been tried, 
such as games, simple home budget programs, and 
the like . The entry format for each of these had, for 
the most part, been by means of the keyboard , or a 
game paddle of some kind. 

Just recently, the trend toward light pen 
"menu" selection for ease of data entry has been 
tried. Let's look at the actual techniques which could 
be employed to implement this type of input device 
on a personal computer . The hardware and software 
requirements will be discussed here. The reader, 
after studying these techniques, may be able to con­
struct a working form of a light pen with as little as 
$5.00 worth of materials. 

First a note about the definition of a light pen. 
It does not emit light . . . rather it is intended to sense 
the light of an illuminated area on the TV monitor 
screen. As a photo-sensitive device, some form of 
output of the light pen will occur as a result of the 
electron beam energizing a portion of the phosphor 
of the screen, thus causing it to glow. 

To clarify this a bit further , the picture on a TV 
screen is not all produced at exactly the same time 
by a single "photo" flashed on the screen . Instead it 
is made up of a single electron beam being swept 
from left to right (and down and up) across the 
screen, with its intensity varied as it sweeps across 
the screen, to form the picture we see, one line at a 
time. In this manner, the sweeping beam produces 
30 or 60 complete pictures per second on the TV 
screen. Our own visual system enables us to perceive 
the screen as though the entire surface of the screen 
was continuously lit , thus forming a complete pic­
ture. The persistence of the screen, the time it re­
mains bright after the beam has passed a particular 
location, is minimal for most monitor screens . 

Let's act, for the moment, in the same manner 
that the light pen will act. Imagine, if you will, tak­

ing a small cylindrical tube and placing it against the 
surface of a fully illuminated TV screen. If we place 
our eyes at the opposite end of this tube , and restrict 
our vision only to what is at the end of the tube and 
not to the rest of the screen, we are in a position to 
make a judgement about what is going on in our 
narrowly restricted view of the world. 

Now we must imagine either that we are able to 
speed up our ability to perceive rapidly the changing 
intensity of the light on the area of the screen in 
front of us or that the beam slows down to our level 
of perception. Either position is ok for our purposes. 

As we are looking into the end of the tube , we 
will notice that there is no light there most of the 
time . Specifically the phosphor will only be lit up ex­
actly at the time the beam is striking it, and for a 
short time thereafter, based on the persistence of the 
screen. But of course, for the most part, we will be 
kept in the dark. This will be true at any position on 
the surface of the screen. 

Since we know that we have light for a short 
time and dark for the rest of the time , it is a yes-no 
situation and something ideally suited to being 
handled by the computer . So let's give our eyes a 
rest and place a lens and a phototransistor within the 
tube in place of our eye. We know that the 
phototransistor will produce an output when it sees 
the light and no output when the light is absent. 

... a very simple design will 

serve most purposes admirably. 


How complex must the circuit for the phototran­
sistor be to allow us to make this a useful , reliable 
device? Well, it depends on the type of selection 
which we wish to make in the usage of th e light pen. 
We'll soon see that for the largest percentage of 
potential uses , at least at the hobbyist level , a very 
simple design will serve most purposes admirably. 

In order to grasp the significance of the out­
put/no output capability of the phototransistor, we'll 
next look at the way the computer or its terminal 
device is producing the output display which we are 
seeing on the TV. 

Let 's say we have a termin al which can displ ay 
80 columns by 24 lines of usable character positions 
on the monitor screen. In the process of output , the 
scan controller must select, each in turn , line 1 of the 
character memory, then columns 1, 2, 3, . .. , all the 
way out to column 80. Then it must repeat the line 
scan for as many TV scan lines a character line is 
supposed to take up. Then it will go on to the next 
line of 80 characters, the next , and so forth , going 
back to the beginning again once all 25 lines have 
been displayed. 



10 VISMEM: CLEAR 
20 P=l60: Q=lOO 
30 XP=l44: XR=l.5*3.1415927 
40 YP=56: YR=l: ZP=64 
50 XF=XR/XP: YF=YP/YR: ZF=XR/ZP 
60 FOR ZI=-Q TO Q-1 
70 IF ZI<-ZP OR ZI)ZP GOTO 150 
80 ZT=ZI*XP/ZP: ZZ=ZI 
90 XL=INT(.5+SQR(XP*XP-ZT*ZT)) 

100 FOR XI=-XL TO XL 
110 XT=SQR(XI*XI+ZT*ZT)*XF: XX=XI 
120 YY=(SIN(XT)+.4*SIN(3*XT))*YF 
130 GOSUB 170 
140 NEXT XI 
150 NEXT ZI 
160 STOP 
170 Xl=XX+ZZ+P 
180 Yl=YY-ZZ+Q 
190 GMODE 1: MOVE Xl,Yl: WRPIX 
200 IF Yl=O GOTO 220 
210 GMODE 2: LINE Xl,Yl-1,Xl,O 
220 RETURN 
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From this , you can see that the scan controller 
will be continuously fetching characters from the 
character memory. Thus the different addresses of 
the different characters will each be available on the 
address bus of the scan controller at the time that 
character is being fetched for output. 

To put it another way, if our character memory 
was set up such that line 1 position 1 represented ad­
dress 0 of the character memory and line 1 position 
80 represented character address 79, line 2 position 1 
as address 80 and line 25 position 80 as address 
1999 , we would then have a specific point of 
reference to use . W e now take our light pen and 
place it on the screen directly over one specific 
character position which is, let us say , occupied by a 
si ngle solid block character such as a nonblinking 
cursor. 

Every time the phototransistor sees a light out­
put on the screen, at the exact time it occurs, the 
scan controller address bus has, on it , the exact ad­
dress within the scan memory occupied by the 
character which is producing the light outpu t on the 
screen. 

Just as an example of what thi address would 
mean to us , onsider th ' following exa mpl e. uppose 
that at screen location 400 (first position in line 6) we 
place a cursor character followed by the description .. 
"CHECKBOOK BALANCER" and at locat ion 800 
in the scan memory we placed another cursor 
character labeled "TR EK" we can pl ace the light 
pen over the cursor character representing th 
specific program which we wish to have call ed in 
next and will expect the light pen scan program to 
provide us with the data required to do it. In this 
case when the light pen senses an output , the address 
of ei ther position 400 or 800 will be on the scan posi­
tion address bus, ready to be picked up fo r use by 
our program . We know that if our program finds 400 
on the bus , it must next call in the Checkbook Pro­
gram . Conversely, if it finds 800 on th e bus , it must 
retrieve the Startrek Program. 

Now if we wanted to do so , we would add some 
additional hardware to our terminal which would act, 
in association with the phototransistor output , to cap­
ture the address present on the bus at the time a 
li ght output is sensed. As an exercise, let's examine 
some of the hardware this would requ ire. 

First we need something to capture the scan ad­
dress from the controller bus and a way to transfer it 
to the data bus of th e computer. A set of three 
74175's could be used here. Each is a 4-bit tri-state 
latch, where the input (capture side) would be con­
nected to the scan memory data bus and the output 
(storage side) would be connected to the computer 
data bus for later retrieval. The control lines for the 
latches would have to be connected in some manner 
to the light pen through a flip-fl op of some kind to 
assure only a single sampling of the address from the 
scan counter per application of the light pen to the 

The best features of this technique 

are the simplicity of the 


software required and the 

non-critical nature of the 


components of the light pen ... 


screen . The tri-state control lines would be connected 
to the address decoders of the computer so that it 
could retrieve any one of the three 4-bit stored parts 
of the scan address after it wa triggered. 

It might , at first glance , s em a pretty 
straightforward approach to follow, but let 's look at a 
few of the drawbacks. The first would be the critical 
control of the level of light intensity sensed by the 
pen . Specifically, it could possibly be accidentall y 
trigger d either by an outside source of light , or by 
the phosphor persistance (as little as there is) when 
we first place the pen against th surface of Lhe 
screen. In either case, the address we sense on the 
scan control bus does not really represent the actual 
address of the sample point we are trying to isolate. 
This might entail some special circuitry to be added 
to sense only the rising edge of the beam light inten­
sity, where that rising edge has a specific rise time, 
and therefore not trigger on an outside incandescent 
light source operating on a 60 Hz sine wave. 

To complicate matters furth er , even though we 
succeeded in developing this type of edge sensit ive 
equipment, we still run into some problems with 
fluorescent light sources in the area , in that these 
have a very fast rise time and have a pho phor 
afterglow as well. Both items make the li ght from the 
fluorescent vary in a man ner similar to that of the 
TV screen. Our software could , of course, compen­
sate for this, but combin ed with the hardware re­
quirements , we have selected a really complex task . 
One more area of difficulty , just to ment ion it h re , 
is the inability to accurately sense th e difference in 
address locations between two adjacent, or very near­
ly adjacent, squares on the screen unless pecial cir­
cui try is added for the rise-edge, as described above. 

Fortunately, there is a way to absolutely 
minimize the amount of ci rcuitry needed to establi sh 
a workable light pen, along with a way to minimize 
the complexity of the software which has to go along 
wi th it. In addition, the pen needs only to accept a 
source of power and ground from the computer , and 
wil l need only a single bit input port to operate fully. 
Some manufacturers suggest the use of the same pad­
dle input for the light pen. Below is described the 
technique which can accomplish this form of opera­
tion . 

T he best features of this techn ique a re the 
simplicity of the software required and the non­
crit ical nature of the components of the light pen , as 
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SORT is a 6502 machine language in ·memory sorting algorithm of commercial qualiry for PET and APPLE owners. Mose 
sores are accomplished in less chan a second and large sorts cake only a few seconds. T he algorithm is a diminishing increment 
insertion sore. with optionally chosen increments. There are no conditions under which SORT performance degenerates or fails. 

SORT re4uires almosr no user sec·up operarions. SORT handles integer, floating-point, and string arrays plus arrays of 
more than one dimension. In addirion, mulri-key sorting of string arrays has been enabled. The user may specify the character 
within a string to hegin sorting on and how many characters are to be evaluated. SORT is capable of performing up to rwenry of 
these mul ti ·key sub·sorts (on matches found) at the same time. 

SORT on the PET: SORT is available for large-keyboard PETS only. One EPROM fits all newer 40 8 80 column PETS. 
SORT EPROM comes at hex $9000, $AOOO. or $BOOO socker. EPROM with SORT and text dump is $55.00 (postpaid). 

SORT on the APPLE II via a quality slot independent EPROM board. Bo<1rd includes function driver that supports 16 
EPROM based functions for user EPROMS. APPLE EPROM card with SORT. text screen dump and function dri,·er is 
$110.00 (postpaid). MASTERCHARGE 8 VISA accepted. 

MATRIX software, inc. 3 15 Marion Avenue, Big Rapids, Ml 49307 (616} 796·2483 

A Complete Line of Software for Small Businesses. 


32 K BYTE MEMORY 

RELIABLE AND COST EFFECTIVE RAM FOR 
6502 & 6800 BASED MICROCOMPUTERS 

AIM 65-*KIM*SYM 
PET*S44-BUS 

• 	PLUG COMPATIBLE WITH THE AIM-65 /SYM EXPANSION 

CONNECTOR 'BY us:NG A RIGHT ANGLE CONNECTOR 

(SUPPLIED) MOUNTED ON THE BACK OF THE MEMORY 

BOARD 


• 	MEMORY BOA RD EDGE CONNECTOR PLUGS INTO THE 

6800 S J4 BUS 


• CONN EC TS TO PET OR KIM USING AN ADAPTOR CABLE 
• 	RELIABLE-DYNA MIC RAM WITH ON BOARD INVISIBLE 


REFRESH - LOOKS LIKE STATIC MEMORY BUT AT 

LOWER COST ANO A FRACTION OF THE POWER 

REDUI REO FOR STATIC BOARDS 


• USES -5V ONLY. SUPPLIED FROM HOST COMPUTER. 
• 	FUL L DOCUMENTATION. ASSEMBLED AND TESTED 


BOARDS ARE GUARAN TEED FOR ONE YEAR ANO 

PURCHASE PRICE IS FULLY REFUNDABLE IF BOARD IS 

RE TURNED UNDAMAGED WITHIN 14 DAYS. 


ASSE MBLED WITH 32K RAM $395.00 

& WITH 16K RAM .. . . ........ $339.00 


TESTED WITHOUT RAM CHIPS ................ S279.00 

HARD TO GET PARTS IND RAM CHIPS) 

WITH BOARD ANO MANUAL .............. 5109.00 

BARE BOARD & MANUAL $49.00 


PET IN TERFACE KIT - CONNECTS THE 32K RAM BOARD TO 

A 4K OR SK PET CONTAINS INTERFACE CABLE BOARD 

STANDOFFS POWER SUPPLY MODIFICATION KIT AND 

COMPLETE INSTRUCTIONS S49.DO 


U.S. PRICES ONLY 

16K MEMORY 
EXPANSION KIT 

ONLY $58 
FOR APPLE, TRS·BD KEYBOARD, 

EXIDY, AND ALL OTHER 16K 

DYNAMIC SY STEMS USING 
MK4116·3 OR EQUI VALENT 
DEVICES. 

* 200 NSEC ACCESS, 375 NSEC 
CYCLE

* BURNED-IN AND FULLY 
TESTED

* 1 YR. PARTS REPLACEMENT 
GUARANTEE

* QTY. DISCOUNTS AVAILABLE 

All ASSEMBLED BOARDS AND 
MEMORY CHIPS CARRY A FULL ONE 
YEAR REPLACEMENT WARRANTY 
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well as the non-critical nature of the level ad­
justments required. We also have an easy way of 
compensating for any external light source which 
may have an effect on the pen , and actually ignore 
it. Let's examine this technique now. 

First, let us attack the problem of light sensiti­
vity adjustment. It is proposed that, for this method 
we will work with, the pen need only be able to 
distinguish between the presence or absence of il­
lumination within a selected square on the screen. If 
we are working within a range of light or no light, 
you can see that we will have a wide degree of ad­
justment available and still allow the pen to operate 
perfectly well. 

With the original example, let's say we had 
placed a menu selection box at both scan memory 
locations 400 and 800 and assume also we are using 
the simple-form light pen which plugs into the game 
paddle input . Instead of using a hardware-based scan 
technique , we will use a software based scan as 
follows . 

Assume for example that we have placed the pen 
over the square at scan location 800 and we begin 
our scan. Both the square at 400 and at 800 appear 
illuminated at this time. Therefore if the light pen is 
pointing to either one of them, during the period of 
time of the sweep of the beam across the screen, the 
light pen will put out a series of pulses coincident 
with the presence of the beam in the area occupied 
by the pen . 

Now we can begin our scan by replacing the 
selector box at scan memory location 400 with a 
blank space (no output on the screen at this point) . 
We will then go to the light pen input and stay in a 
loop for about 1/60 or 1/30 second and find out if, 
during that loop, there were any light pulses output. 
If there were still output light pulses, it means that 
we had not turned off the square over which the light 
pen is resting now, so we must continue the scan. 
Then we relight the square at location 400 and pro­
ceed to replace the square at 800 with a blank space. 
We will again loop through the test program area to 
determine if there have been any light pulse outputs 
during the time that location 800 was turned off. If 
no outputs were sensed during this time , we know 
we have found the correct location where the light 
pen is sitting. 

We can then take the address we have found 
this way and use it to control which action is to be 
done next, just as in the previous hardware con­
trolled case, but here with a good deal less com­
plexity. You can also see that we may have many 
many menu boxes on the screen and by this means 
accurately determine exactly which one is being ad­
dressed by the light pen . After all, we are the one 
who is controlling whether the light pen can see a 
light output from a specific square. So if we turn off 
a square, and then see that the light pen no longer 
has an output , we know which square we just con­

trolled and therfore we know what the required 
operation will be . 

We have then substituted a software scan tech­
nique for both the complex hardware and complex 
software the other approach would have requ ired. 
The primary limit in the number of menu boxes we 
can use is the amount of time which would be re­
quired, at 1/60 or 1/30 sec per box , for the light­
pulse-present scan per box on screen. If we have no 
concern for the time this takes, then there is little 
reason to limit the number of boxes on the screen ex­
cept to keep them far enough apart so th at the light 
pen will see the light output from only one at a time, 
maintaining the wide range of light sensitivity we dis­
cussed earl ier. 

... thus far we have substituted 

a software scan for the set 


of complex hardware. 


Speaking of light sensitivity, let 's discuss the 
way we'd handle an outside light source and ignore 
its influence in our selection of the item to be per­
formed . First , a reminder that the single spot on the 
TV screen we are monitoring is dark for most of the 
time and is lit by sweeps of the beam only as it 
passes the area we are monitoring. Now if we con­
sider the outside source of light , it will rather seen to 
be a continuous sequence of pulses (fluore cent) or a 
continuous single light level. In the event that there 
is some continuous pulse interference, we must ad­
just our software to test that there are no more than 
X (let' s say 50) pulses which occur durin g a single 
sweep through our software scan subroutine . This 
would allow us to ignore such interference as is 
caused by either a fluorescent or an incandescent 
source . Certain types of light , such as the sun, can­
not be distingui shed by the pen as a wave, so are 
translated as a continuous level, thereby resu lting in 
nearly zero (perhaps one) transitions during the time 
of a single scan . Thus , we decide that unl ess greater 
than one and less th an 50 pen state transitions have 
occurred in one s an, we could probably assume that 
the visible part of the screen scan probably had been 
triggered by an outside source, and we can enter into 
some type of wait state, scanning the pen itself for a 
time when the correct number of transitions is sensed 
and, within the wait state loop, also scan ou r 
keyboard and any other alternate input device which 
may be connected co the system and intended for use 
with the particular program as an input. 

A final not e about outside light sources ; when 
we have the pen up against the screen , th e major in­
fluence on the pen will be the light from th e screen 
alone . In this position , the pen will not be a ffect ed 
very much by the outside light. 
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So thus far we have substituted a software scan 
for the set of complex hardware. We have used a 
technique which requires very little translation of ad­
dress sensed into work to be done. We could pro­
bably go into the type of construction required for 
the light pen itself. 

But wait, there seems to be some griping from 
the back of the room . Yes ... Oh ... OK! The 
gentleman in the last row says "That's ok for you 
guys who have the Visible Memory (direct access) 
display screens, but how about the rest of us who on­
ly have the scrolling type of screen?" 

A fair question, I agree. All right. A scrolling 
type of screen is one where everything moves up one 
notch to make room for the bottom line once the 
screen is filled . Well, a number of these types of 
screens have the ability to move the cursor in a 
relative manner or an absolute manner. If it does 
have this capability, then the technique still works 
exactly the same way .. . we just have to work a little 
harder. Lets look at a ·quick example. 

We'll print a cursor box followed by a descrip­
tive line on the screen, followed by a blank line, and 
repeat this for 5 selections. Now to do the cursor 
scan, we will begin from the lower left (home) cursor 
position and move-relative-cursor until we get to the 
position occupied by one of the selector boxes . Then 
we replace it with a blank space instead. Scan. Are 
there light pulses present? If not, we've found the 

TRS-80 	 Heath H-8
Model EP-2A-79SWTP 

EPROM Programmer 
8i1Ui~n- IO SCIENTIFIC 

I 
'oftwore avdilabl<! for F·8. 6800. 8085. 8080. Z·80, 6502. 1802. 
2650. 6809 based systems. 
EPROM type is selected by a personality module which plugs into 
the front of the programmer. Power requirements are 115 VAC 
50/ 60 Hz. at 15 watts. It is supplied with a 36-inch ribbon cable for 
connectinq to microcomputer. Requires 11< 1/0 oorts. Priced at 
'$ J69.0() \vith one set of software. (Additional software on disk and 
cassette for various systems.) Personality modules are shown below. 
Pan No. Programs Prtce 
Pfl.(.(I TMS 2708 ; J7 CWI 
PM t 2704. 2708 t7 tXt 
PM 2 2732 ~:11 w1 
PM3 TM 27 16 17 1W! 
PM 4 TMS 2532 :l:llK I 
l'M·5 TMS 25 tb. 27 16. 2758 J7 IWI 
PM 8 MCM68764 :1:. cw1 

Ootimal Technology, Inc. 
-Slue Wood 127, EarlY9V1lle, Virginia 22936 

light pen position. If so, cursor backspace, put back 
the selector box, space relative cursor to the next 
selector box and repeat the process. As you can see, 
there is no basic change in the procedure, just a 
slightly different approach. 

Sir, ... you do have relative cursor?! Ok then, 
at least we've got one satisfied customer. By the way, 
you'd probably be interested; the terminal I use on 
my machine is a scrolling type and thats why I was 
prepared for that question! 

Now for the construction of the light pen itself. 
We'll need some kind of small cylinder to house it. 
The cylinder will have to have enough room for the 
phototransistor itself. And, it should have some room 
for a small variable resistor and a voltage comparator 
IC if we want to have it fully self-contained and 
ready to plug into the game paddle input of our 
computer. 

I have provided a sketch of the proposed con­
struction of the pen, along with the schematic of the 
one I use. These parts I had were primarily junk-box 
components, and as a result, my total cost was about 
$1.00 (plus the software development time) . You 
could probably obtain most of the components for 
$5 .00 or less. 

Well , best of luck with your construction and 
testing. If you develop some interesting applications 
for your light pen, I would appreciate the chance to 
hear about them: 

Robert A . Peck 
Manager, Technical Support to Advanced M a nufacturing 
MEMOREX CORP 
San Tomas at Central Expy MS J0-10 
Santa Clara, CA 95052 

~ . :.? K Pull·ufi · !h · 

/ Incomi ng 
:;::. l. i~ht 

•. L~ll!IOO To On~· B it 


I nput Porl 


- GROU~D 

- (Po~u Supply Commo n) 


Fig. 1. Basic Inexpensive Light Sensor 

Mounted in Tip of PenQ1 

R2 	Sensitivity adjustment, adjusted so that plus pulses are 
present while pen is on screen opposite a part of screen which 
is lit up. 

L'.\1 3900 cn•ilivitr Adjlul 

Pho 1 0 1 r.anti~tur 1 Ou lpul 
t 	 ~·l• 

Gnd 

Fig. 2. T ypical Construction 

ABOUT THE AUTHOR: Bob has a BSEE from Marquette University 
a11d an MBA in Fina11ce and Economics from Northwestern. He has been 
i1wolved with computers si11ce 1965, and has taught microcomputer courses 
for Cogswell College i11 Sunnyvale, CA . He has authored three booklets on 
hardware and software for the 6502-based SYM-1 Single-Board computer. 
His assignment al Memorex in volves arranging a smooth transition for new 
prodU£/s from development engineering lo Manufacturing. © 

Phone (804) 973-5482 
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Getting The Most 
From Your Pet 
Cassette Deck 
Editor 's Note: There's much of value here for any casse//e user, 
regardless of machine type. A co uple of asides - the new recorders 
from Commodore (the VIC versio11) have tape counters. 7l1e seco 11 d 
point is simply a comment 011 lvlr. Sander's remark regarding ma/l­
arder com/1uler store tapes . . . most are quite reliable in business 
practice a11d quality control. RCL. 

Louis F. Sander 
Pittsburgh, PA 
PET owners not fortunate enough to own a disk 
spend many minutes, and ultimately many hours, 
waiting for the cassette deck to finish its work. 
SEARCHING seems to take forever , and we never 
know whether the search will finish with a READY, 
or with the dreaded ?LOAD ERROR. This article 
gives some practical advice on making that waiting 
time shorter, more productive, and less filled with 
anxiety . It is oriented toward the novice , and it con­
tains much that has been explained before, although 
never to our knowledge all in one place. But even the 
most experienced PLAY presser should find 
something of value in it. We begin with a treatise on 
tape buying, proceed to information on recorder care 
and useful accessories, and end with a compendium 
of helpful hints for the recordist, librarian and 
programmer. 

What Should You Feed A PET? 
Standard cassettes can be had at prices from under 
50¢ each to over $5 .00, and it seems impossible to 
know which ones to buy. Since the typical PET 
owner will end up with dozens of tapes in his library , 
knowing a bit about cassettes can be quite important 
- we want to be sure that ours will perform reliably, 
without contributing to the loss or ruin of valuable 
programs, but we don't want to pay extra for quality 
we can't really use. (After all , most of us are saving 
up for that disk system.) A careful study will show 
that there are three main areas of difference among 
cassettes, each of which we'll discuss here: playing 
time, mechanical construction, and type of magnetic 
tape. 

First , playing time. Every cassette is marked 
with a number such as C-30 , C-60, C-90 etc . The 
digits after the 'C' tell how many total minutes of 
playing time there are on both sides of the tape. A 
C-30, for example, has two 15-minute sides, for a 
total of 30 . Even though the longer tapes cost very 
little more than the short ones, for most PET owners 
the C-30 is the longest one to buy. One side of a 
C-30 will hold at least six long (SK) programs, and 
can be fully rewound in about 60 seconds. A C-60 
will hold twice as many programs , but it gets tedious 

to search through all that tape to find the one you 're 
looking for; the rewind time is longer, to . The 
C-90's and above tend to be made with very thin 
tape that likes to break, or to Jet data leak through 
from one side of the tape to the other, either of which 
can ruin your program and your day. Probably the 
best size is the C-10, which is not widely available, 
but which holds one or two programs on a side, and 
which nicely minimizes search time . 

Cassette construction is less obvious than the 
other two factors, but it does bear some discussion. 
Cassette housings range from sloppily molded boxes 
to finely assembled mechanisms with bearings and 
other anti-friction devices . Most housings a re glued 
together, but some are assembled with screws. Many 
experienced PET users prefer the screw type , which 
can be taken apart for emergency untangling of 
tapes. (That can be a big factor when the fou led tape 
has your latest masterpiece on it.) Sloppy construc­
tion is most often found in off-brand discount store 
cassettes , and it should be avoided, sine a sloppy 
housing tends to let the tape escape and be mangled 
by your recorder. In general, the more expensive 
cassettes have better housings, and are easier to re­
wind or fast forward, but you should have li ttle trou­
ble with any but the very poorest housing . . 

The finest and most expensive magneti c tape 
has a chromium dioxide (Cr0 2) coating , and should 
not be used in the PET. It requires special circuitry 
that the PET doesn ' t have, and its great er 
abrasive ness can cause rapid wea r to tape- ha ndling 
parts. The nex t step down is extra-qualit y tape with 
a ferric oxide coating, usually selling for $2.50 -$5.00 
or more per cassette; this tape is designed to give a 
very wide frequency response in stereo recording and 
playback. It will work fine in the PET's monophonic 
recorder, but its premium quality doesn ' t add much 
to performance, and for many people the extra qual­
ity is not worth the extra price . The same can be 
said of the "certified" computer cassettes in this 
price range. Your PET doesn't need " computer 
quality" tape , or leaderless tape, so why pay extra 
for it? 

Further down the line is garden-variety ferric 
oxide tape with a well-known audio or electronics 
brand, usually sold for under $2, or much less in 
multi-packs. For most PET owners, this is the best 
combination of price and performance . The tape is 
designed for monophonic recorders like the PET's, 
and it has the uniform quality usuall y found in well­
known brands of any product. The widely available 
Radio Shack Concertape, starti ng at 3/$1 .99 , is a 
good example of this kind of tape. Also in this price 
range are the cassettes sold by mail-order computer 
stores that cater to PET owners. There a rc some real 
advantages to these cassettes - the price is right, 
they are avai lable in the convenient C-10 size, and 
they are usually screw-assembled. But there can be 
risks , too. Some mail-order computer stores are 
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MIPLOT Intelligent PlotterTHE STAR MODEM 
by Watanabe Instruments (Dlglplot)From Livermore Data Systems 

SPECIALRS232 MODEM SALE $135 
IEEE 488 MODEM SALE $245 $1145RS232 CCITI $170 

: IEEE 488 CCITI $280 
STAR Modem is the pr ice performance leader with a fu ll 

2 YEAR FACTORY WARRANTY. 

Has all intelligent functions for prodocing ora!XIS ard 
drawings includirYlj 8 vector and 4character commands.WE CARRY THE BLACK APPLE 
Solid and twoken lines can be specified. Character gen­
erator for alpha, fllmeriC. and symbols. Characters can be .----- --- - - ­ rotated in4 orientations, and can be 16 sizes. Coordinate 
axes drawn by specifying graduation interval and number 

! ~ 8ELLe:.H of repetitions. Parallel ASCII interface, 11 x 17 paper. 

FLEX-FILE 0111 8111 far· CBM/PET $60 
Random file handling system with Report Writer and 
Mail Label Handler. By Michael Riley 

l .·~~~·~~,;;~ 
~----·------------------------~-~----

EBS Business System lor PET/CB M DISKSKMMM Pascal for PET $75 
Extremely comprehensive package for small business. (write for quantity prices)Subset of standard Pascal with true machine language
Fully integrated inventory and accounts receivable system translator for fas ter executlOn. 16K with tape or disk. SCOTCH (3M) SY•" 10/2.90 S0/2.80 100/2.70 
bank deposit sl ips, and 17 reports. Allows any of 10 
including invoices. packing slips, mail labels, statements. •SCOTCH (3M) 8" 10/2.95 S0/2.85 100/2.7S

EARL for PET (disk file basedl $65 Maxell SW' 10/4.25 50/4.1O 100/3.9S 
Editor, Assembler. Relocater, Linker to generate relocat­

standard letters tobe merged with customer record info on 
Maxell 8" Disks 10/4.6S S0/4.SO 100/4.3S 

able object code. 
either a selecl ive or complete file basis. Demo disk and 

Verbatim SY•" 10/2.4S S0/2.40 100/2.3S~~~:_m descr~_t!~_?.~~~~': for ~3.0~-------- -- -- (add 1.00 for Verbatim 5¥4' plastic storage box)
fullFORTH+ for PET/CBM $65 Verbatim 8" Dbl Dens. 10/3.4S S0/3.35 100/3.2SP1par· M1ta Word Praceuor $29.95 Alull-featured FORTH with extensions conforming to Forth BASF S'Ii' 10/2.60 20/2.SO 100/2.40PET/CBM full featured 60 command system by Michael Interest Group standards.Includes assembler,strirg process· BASF 8" 10/2.6S 20/2.SS 100/2.4SRiley. Uses either tape or disk and any printer. Includes ing capabili ties. disk virtual memory multiple dimensioned Diskette Storage Pages 10 for 3.95in-text commands, floating cursor, scrol ling, etc. arrays, floating point and integer processing. Disk Library Cases 8" • 2.85 SY•· 2.1S 

6502 7.45 10/6.95 50/6.55 100/6.15 EPS ON MX-80 Printer S 
6502A 8.40 10/7.95 50/7.35 100/6.90 STARWRITER Daisy Wheel Printer $1 SOO 
6520 PIA 5.15 10/4.90 S0/4.4S 100/4.1S Centronics 737 Printer $790 
6522 VIA 6.4S 10/6.10 S0/5.75 100/S.4S NEC Spinwriter • parallel $2SOO 
6532 7.90 10/7.40 S0/7.00 100/6.60 

~commod~· 

XYMEC Hl·O 1000 Intelligent Daisy Wheel $21 SO 

2114-L450 3.4S 20/3.3S 100/3.2S Leedex Video 100 12" Monitor $129CBM·PET SPECIALS /~\2114-L200 4.15 20/3.9S 100/3.?S ZENITH om SYSTEMS 

2716 EPROM (5 volt) 9.90 S/9.45 10/8.90 
 ~ u, 11 S235 FREE ~ Zenith Z19 Terminal (tactory asm.) S73S 
TMS 2532 EPROM 23.SO Zenith Z89 with 48K $2150 
4116·200 II RAM I ftr 30.00 

~ m1rt•11•t11 wit• ••rthH 11 
<c: 111 1f lell1wl11 CBM·PET ll1mal SYM-1 	 $209S-100 Wire Wrap 2.6S 	 FREE 

SYM BAS-1 BASICor RAE-1 /2 Assembler S BS8032 32K · 80 column CRT S179S Z35 
KTM·2/80 Synertek Video Board $349BOSO Dual Disk Drive · 1 megabyte 179S U5CASSITTES - AGFA PE-611 PREMIUM KIM-1 (add $34 for power supply) $1 S9SN Full size graphics keyboard 79S 75High output. low noise, S screw housing, labels. Seawell Motherboard· 4K RAM $19S16K Business or Graphic Keyboard 99S 150C-10 t0/S.65 S0/2S.OO 100/48.00 Seawell 16K Static RAM· KIM. SYM, AIM $32032K Business or Graphic Keyboard 1295 Z05C-30 1017.30 S0/34.00 100/66.00 

2040 Dual Disk Drive · 343,000 bytes 129S 205All other lengths available. Wr ite for price list. 
2022 Tractor Feed Printer 795 I 00 
C2 N External Cassette Deck 9S IZ a ATARI 800 $777 
CBM Voice Synthesizer 395 50 .,.II' All Atari Modules 20% OFF-- r- -•:----+--- __________.w..~m.rn~__mrfM.r.~!~-~~----···--- · 

--·- L1-.•- - ­• I II_ f.••. '*'*'*EDUCATIONAL DISCOUNTS'*'*'* ATARI EDUCATIONAL PLAN 1rtt1 I• hlll&.------·.-.-•-•1..---- hy 2 PET/CH c..,1t111, rtet1n I FREE 
--~ "---'---- f-,·- --'-- I WordPro 3 - 32K CBM, disk. printer 170• 	 ,· .- • I •· • ( WordPro 4 - 8032, disk. printer 2SS 


OZZ Data Base System for CBM 8032 33S AP Products 15% OFF 
 Ii1~:~=·=====~=tf_J_-:1---./~.~-~-: VISICALC for PET, ATARI 
BPI General Ledger, NP. NA for PET/CBM

-------•------- Programmers Toolkit • PET ROM Utilities 
2 Meter IEEE to IEEE Cable 

-t _ !.:.,..~ -, _: --- . ~: ,, 1_. "E: ,- : E~. ~ _:.·_---,~----- ~ r. H ':LL~,; ..1 2 PET Spacemaker Switch 
Dust Cover for PET 


4 PART HARMONY MUSIC SYSTEM for PET IEEE-Parallel Printer Interface for PET 

Allows you to easily enter,display, edi~ and play 4 part IEEE·RS232 Printer Interface for PET 

harmony music. Includes whole notes thru 64 ths (with The PET Revealed 

dotted and triplets), tempo change, key signature, Lltwary of PET Sutwoutines 

transpose, etc. The KL-4M unitincludes Dto Aconverter 
 SIUCI H11n,and amplifier (add your own speaker). 

Over 1000 programs and services available.Kl·4M Mule 111~ wn• WH Prttrt• S5UO 

170 A PHobby·Blox 15% OFF 
270 

34.90 
43.00 All BOOK and SOFTWARE PRICES DISCOUNTED 
24.90 The 8086 Book (Osborne) $12.7S 
6.90 Z8000 Assembly Language Programming $10.60 
1OS PET Personal Computer Guide (Osborne) $12.7S 
149 

17.00 
17.00 

PET and the IEEE-4 88 Bus (Osborne) 
6502 Assell"bly Language (Osborne) 
Programming the 6S02 (Zaks) 

$12.75 
S 9.90 
$10.45 

18 6502 Applications Book (Zaks) S10.4S 
6S02 Sottware Cookbook (Scelbi) S 9.45 
CP/M Handbook {w/ MP/M) Zaks $11 BS 

WRITE FOR CATALOG. 
11 s E Stump Road Atlds1 25pe•o•ce• '"' sh•DD·"G wrp,111'"1,.,, .. .,1uPs""'"r "''"""ABComputers
Montgomeryv1ile. PA 18936 215·699·5826 	 on a1 ;itep.1 ~ crde" Pr. re, 1,q,. l ,., n-1 "'' '''" >i"I 1 , . P,":"' ,. 

prices s 1 1gtlfl ~ •1qnr1 
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shaky operations with flaky quality control and fluky 
business practices. A good policy with these tapes is 
to try them if it suits you , but keep a close eye on 
what you get. 

At the bottom of the list are the tapes you 
should avoid - the ones sold in discount stores, with 
brands you never heard of in audio or electronics. 
These are not much cheaper than Concertapes , and 
the tape inside is sometimes uneven and dirty. For 
most of us , the risk of getting junk is not worth the 
savings, so we should stick with something better. 

Looking Out For Tape #1 
Every tape head needs periodic maintenance, and the 
two on your PET are no exception. Experts recom­
mend cleaning and demagnetiz ing tape heads after 
every ten hours of use, and you do yourself a big 
favor by following their advice . If you neglect these 
important tasks, sooner or later you'll begin to notice 
frequent LOAD ERROR messages, and you may 
permanently damage every recording you pass by the 
head. Tape head tolerances a re measured in micro­
inches, and it 's very common for an invisible buildup 
of oxide residues to cause major signal losses, often 
leading to LOAD ERRORs. It 's also common for 
recording heads to become magnetized after a period 
of use , especially if the recorder power is cut while 
doing a SAVE . A magnetized head partially erases 
every tape that is run past it . A dirty head can 
scratch tapes. R emember , a good head session takes 
only about 1010 2 minutes , and it clears your head for 
another 0A 6 hours of use, so it ' s well worth the 
effort. 

To start your maintenance program, get a bottle 
or spray can of tape head cleaner and a package of 
swabs . It 's helpful , too, to ge t a small angled mirror , 
so you can inspect the heads whil e you work on 
them . Also get a head demagnetizer, of the type that 
plugs into the wall. (The cleaners and demagnetizers 
that look like cassettes are not as effective as the 
other types, and some poor ones can actually damage 
your head , so we suggest th at you avoid them.) All 
~hese items can be purchased , often in kit form fo r 
under $20.00, at any good audio or electro nics store. 
Sometimes you can borrow them from a friend who's 
into stereo or home compu ters. 

When maintenance time comes, follow the in­
structions that come with the cleaner , a nd thoroughly 
swab the heads, tape guides , capstan and pinch 
roller, all of wh ich you can get to by unplugging the 
PET and depress ing the PLAY control. If you can't 
identify which parts to clean, any knowledgeable 
stereo salesman can show you the corresponding 
parts on his equipment and that should be enough 
to get you started. Next, demagnetize the heads, 
met iculously following the instructions that come 
with your demagnetizer. Particularly avoid cutting 
power to the demagnetizer when it is anywhere close 
to a head, or you may magnetize it yourself. K eep 

your tapes at least 5 - 6 feet away from the 
demagnetizer at all times , or you may accidentally 
erase them. Remember that magnetic fi elds pass 
easily through everything but steel , and that a 
wooden desk drawer can hide tapes from you, but 
not from your demagger . 

Useful Tape Accessories 
The most useful tape accessory is a second recorder, 
but not the kind that plugs into the Second Cassette 
Port . You will gain many enjoyable minu tes by using 
an extra recorder of any kind to search or rewind one 
tape while LOADing another. When searching, just 
play the tape until you hear the high-pi tched leader 
tone, and start it right there on your PET. T he 
buzzsaw sound after the leader tone is th ac tual pro­
gram material. If your ext ra recorder has a tape 
counter, you can use it to keep track of program 
locations on the tape, and further lessen yo ur 
SEARCHING time. If it has the Cue/Review 
feature, you can listen to the reco rded material while 
rewinding or fas t fo rwarding, which is also very 
helpful in finding things . If your recorder has a built­
in microphone, make or buy a short-circu ited plug to 
fit the MIC jack and cut out the microphone; that 
will let you erase selected areas on yo ur tapes, which 
is useful if you ' re recording over other mate rial and 
getting a lot of VERIFY ERRORs. Without the 
built-in mike, you don 't need the shorting plug. 

The extra recorder, used in audio mode, can 
help you type in programs from COMPUTE! and 
other sources, too. Just read the program aloud into 
the microphone , carefull y en unciating every comma 
and semicolon, then play it back to yourself and type 
in the program as you hear it. This is a su per 
method for proofreading programs that don 't work. 

Another useful accessory is a bulk eraser, for 
quickly erasing tapes when yo u want to re-use them . 
Mine is a Nortronics Sound-Off, a permanent 
magnet unit that works by j ust sliding th cassette 
through a slot . Most of th em plu g into the wall , and 
work like head demagnetizers, but on a grander 
scale. Be careful with bulk erasers - they create a 
strong magnetic fie ld that can erase your good tapes 
if they are anywhere close by . 

The sto res have many other items you might 
find worthwhile. R adio Shack has a slick man ual 
rewinder . The Sams book " Tape R ecord ing for the 
Hobbyist " and the Nortronics " R ecorder Care 
Manual " arc good sources of useful information. Ad­
vanced tape hobby ists may also like to ha e a tape 
splicer and a head alignment tape, but th ese a re 
beyond the needs of most of us. 

Tape Handling Tips 
1. Running new tapes back and forth a few times 
before using them will minimize binding and 
breakage . Erasing tapes before re-use will minimize 
read errors due to "junk" on the tape. Breaking out 
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Announcing 


Small System Services, Inc. is pleased to announce publication of a 
new quarterly magazine exclusively for the new VIC® computer. 
HOt'n9 9"d •duce~ 

COMPUTINGr , editorially and physically of the same high quality as 
COMPUTE!. will premier with an April/May/...June issue. Every issue will 
be full of useful applications material and learning aids. 

Our staff of Contributing Editors already includes some of the best 
a u thors in the industry: Jim Butterfield, Tory Esbensen, Harvey 
Herman, and David Thornburg, to name a few. 
-Hommend~~--

COMPUTINGr w il l teach, entice, and interact w ith readers to help users 
develop maximum benefit from the new VIC® personal computer 
series from Commodore. 

Reserve your first issues now by filling out the form below. 

r= - :;:;:;;:-u:::r-;;:i:: - - - - - f 
Please send me the first three quarterly issues I 

Address inquiries end of 1981 for the introductory price of $6.00. 
correspondence to: __ Semple ieeue . I 

P lease send me the f irst issue at an 
Home end Educ.~ introductory price of $2.00. I
COMPUTINGr _ _ I already own a cornputer. 
P.O. Box 5406 _ _ I don't yet own a computer but want to I 
Greensboro, NC 27403 learn more about thern. 

__ I e x pect to buy a VIC cornputer.919-275-9809 1 
Narne I 

Robert C. Lock, Addr ess 

Editor/Publisher C it y _ _______State_ _ Z ip _ _ _ _ I 
C h a r ge rny: MC_ ____________ IV isa ____________ 

e x p ires_/_______ _ I
I __ jPayrnen t enclosed 

L: _ ~~$1 .0~ling charg~i~~e~ _J 

. ...., 
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the write protect tabs on a cassette will keep you 
from writing over programs by mistake. Covering the 
write protect hole with tape will override the 
protection . 
2. Keep your tapes clean: Rewind cassettes before 
putting them aside, and never touch the magnetic 
tape itself. Always use plastic cassette boxes; the soft 
ones are cheaper and tougher, but the hard ones are 
prettier. (I use hard boxes for master tapes and soft 
ones for working copies.) Keep your cassette boxes in 
metal containers; stray magnetic fields are 
everywhere, especially around motors and 
transformers, and they can damage unprotected 
tapes. 
3. As soon as you SA VE a program, label the 
cassette with the program name. Half-inch masking 
tape makes an easily removable label for cassettes, 
and also fits perfectly on the edge of hard or soft 
cassette boxes. Half-inch Scotch Magic Tape makes a 
neatly erasable label for the same places. 

4. A 1 K program takes about 35 seconds to SA VE, 
VERIFY, or LOAD. A 4K program takes about 90 
seconds, and an BK program about 150 seconds, or 
2 Y2 minutes. The practice of SAVEing each program 
twice on the same tape will keep you happy in the 
face of minor malfunctions; the practice of keeping 

master copies on a separate tape in a separate room 
will keep you happy in the face of disaster. 
5. There is a small but real danger of write-through 
when programs are recorded on both sides of one 
piece of tape. You can avoid it by using only one 
side of your cassette, or by using both sides and 
recording no further than mid-tape . I usually SAVE 
one program twice on each side of a C-10. That way 
I have minimal search and rewind time, conven iently 
located second copies of each program, and no 
overlapping. 

6. During program development, SAVE your work 
frequently, so you'll have something to work with 
after an unanticipated NEW or system crash. To 
keep track of the different versions, make the date 
and time of the SAVE an integral part of your pro­
gram's working name: "02141015SPACEWAR" fits 
into the 16-character limit, and indicates that this 
version of SPACEWAR was SAVEd on 2/14 at 10:15 
AM. If there's ever a question, it will be obvious 
that "02141300SPACEWAR' is a later version, and 
that "01312200SPACEWAR" is an earlier one. 

That's the end of one user's notes on saving 
time and grief with your PET's tape deck . There 
must be many other good ideas on the subject. If 
you have some , let us know about them. 

Announcing the magazine specifically for 
the educational user of microcomputers. 

Beginning with the May-June 1981 issue. it will no longer be necessary for you to 

interpret the technical 1argon of engineers. This bi-monthly publicat ion wi ll present 

current information 1n a clear. concise and read ily comprehensible manner 
EDUCATIONAL COMPUTER has been created with you 1n mind. 

EDUCATIONAL COMPUTER's main ob1ect1ve is to become a ma1or informational 
exchange for not only elementary and high schools. but for colleges and univers1t1es as 
well. All of us can learn from each other . and EDUCATIONAL COMPUTER wil l be there 
to help spread the word. 

Every classroom and every teacher will have an educational computer. 

Every classroom and every teacher should have EDUCATIONAL COMPUTER magazine. 

Subscribe early and save. II you order EDUCATIONAL COMPUTER before March 10, 
1981 , you will receive the first year·s subscription for $10 instead of the normal rate of 
$12 per year. The newsstand price is $2.50 per issue . 

• Educational po Bo• m . cup•rt•nO. CA 95015 • 

1n our schoois. colleges and un1vers1t1es. 

• 	 EDUCATIONAL COMPUTER will cover critical issues tha1 confront 
users ol microcomputers in educat ion. 

• 	 EDUCATIONAL COMPUTER will include ar1 icles by educators 
concerning their experiences with these new and important classroom 
tools . 

• EDUCATIONAL COMPUTER will address the impact of microcomputers: 	 : 
I OmpttJ,lf 	 I 

I Enclosed is my $10 for one year (if ordered before March 10, 1981 ) I 

I 0 Check 0 Money Order I 

I 	 I 
I Name 	 I 
I Address I 
I I 
I ~ I 
I II State 	 Zip I 

Canada: Same as U.S. in U.S. funds . 
01her Foreign: $18 one year only, U.S. funds. 
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PET GAMES APPLE 
Unique, Action-packed Games. 

NUCLEAR WAR 	 Nuclear confrontat ion on a global scale. 
Many scenarios. 

GALAXY 	 Pillage a 3 ·0 galaxy collecting loot from 
captive worlds. 

STOCK MARKET 	 Rags to riches game of buy and sell with 
computer stocks. 

ENCRYPT 	 Challenging puzzles, decipher coded 
menages. 

ALIEN Protect the federat ion. Real time 3 ·0 
navigation.• 

All are User-tested with HELPS Multi-player games have Single-Player option 

Each ... Cassette: $14.95 Diskette. $19.95 
• one-player 

F 

so~~w.ar• ~or sm_,, 
1983 Rio Gr-&ncM P.O. lox 8483 

Austin.T•xas 1-~12-477-2297 Austin. T•xu 
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 • 
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LAS VEGAS CASINO SERIES: 
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2. C11lno Roulette: 
Bet on one numbef, l#o numbe1s, Odd, even. blild, etc Walch the numbers come up as the wnee1 soins. 

Twel •fl wa1stobet , 
 , , .. 

l. 	Culno l!laCC111a t: 

Jamn Bono's 1.11.oro!a gam«. Two games In Ot\ C•s1no 1111.t .incl 81.ac i. ~c:._ 11,1.. lricktcks s~l.IJ 
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t. Casino Crap s: 
Bet lfte Dice IO Pau or Fall 011 Del t ne Ha11jwa1 ot Preu lill' ilh OoutJllt Odd~ 


Ten,.a1s •obet .. 
 , , .. 
5. 	 C11lno Package: 


All lour Casino Prooran'IS abOYe 


STRATEGIC GAMES: 
t. llactgsnunon : 

Play 8ac:llgarntnOt1 ag11n1 1 ,.ou1 PET Uct/~1 graohks al'ICI OOUtll•no 0011on 

rt'lll\eloralaslar.dt • CIUnggame •.. 
 .... 

r . Sl'\"1 INllUOEU : rwnH SOUllDI 
W1l111m t11 COMMOOORE·JAPAN. Pe1ICHms eu1ctt1 hll.• IM popular • ldeo atc•oe version Deina p layed a ll 

O\lel uu1 CO\Jnl ry Machine laf\gua;c g1&ph1cs and soond p1o•ld• hou1s ol enterl•lnment , •• 
 ....
Pleue soec~fy whlttl ROM set your PET nas. 

t . 	Checkers: 

Play agai nst 11\e PEl P£T pla1s a good, lul ga1re ac:c0tcllng to lnternal ional C~er Ruin E•celler.1 

Qfaprncs show the DOa1d artd all cf\.tcl.ers Walch you1 PET mcwa h is man arouna !he board Cloe~ shows 

elaps..<1 time IOf each ~• 	 ., ... 

t . <Nbe--4: 
This b throe dimensional Ttc·h c·Toe played on lour, • • • DOatds PET pl•r• a ,.., a1c1hng garN 

choot.lriooneol Huee tlrateglu IOf HChQame. 
 ' 795 

10. OoMolu: 
Anclenr Chinese DOard g11me played on a 9 11 9 boa1d. Gal !lo men In a row belOl'e 1ou1 PEl , A dl lle1en1 

s1tateg1loreact1game . ................ . .. . . .. . ... . . .... . 
 s 7.95 

11. Ottt.41o: 

English game lll'10Wn u ReYet'sl Try to cap1ure !he PET's men bel 0t• he caphnes 'l'Ol.llS Pia., •O•inst l ht­
PET ot against )'0\11 ltial'lds Fa.s1 and tun..•• .• ••• . .,,. 

12. Olbb.ge: 

An &cenen1 'rltf'Mon ot 1N11 11vor111t c.va oarne All ca1oa are ahown uSing PEl ' 11 e•cellef\f o•apnics 

'"'-PET Pla1• a cool loQ·cal oamed1rticu1110 bt11 e1en fOf lhtl bHI players .. .,,. 


t1 Game Pacllagr. 
An1 I.I• o l the aDOve p1001am:1 .•.••• 

.A\.
ATARI ATARr SA LE 
HARDWARE 

800 COMPUTER $825 
400 W/ 16K $495 
822 PRINTER $41iHl 
8 20 PRINTER $410 
MICROLINE-80 $600 
STARWRITER I $1650 
5" MEMOREX DI SK 10/$ 30 
810 DISK DRIVE $550 
3 2K MICROTEK RAM $195 
32K AXLON RAM $275 
16K ATARI RAM $155 
8K ATARI RAM $95 
8 50 INTERFACE $185 
LIGHT PEN $69.95 
8 15 DISK $1350 .00 

SOFTWARE 
AL L SEEBREE'S 20\ Off 
BASKETBALL $31.95 
SUPER BREAKOUT $31.95 
STATISTICS I $15.95 
MORTGAGE & LOAN $11.95 
STAR RAIDERS $48.00 
TELELINK I $19.95 
3D SUPERGRAPHICS$39.95 
SPACE INVADERS $15.95 
COMPUMAX: 
GENERAL LEDGER $139 .95 
PAYABLES 
RECEIVABLES 
MICROHOME 
SUNDAY GOLF 

NEW! MAIL LIST BY MAGIC LANTERN 
Runs on disk. Sort by name, zip. 

$139.95 
$139 .95 
$79.95 

$9 .95 

$59.95 
Select on 

15 Character informat i on field. Full doc­
umentation included. Available now. 

DATA BASE BY MAGIC LANTERN $99.95 
Requ i res disk. Full data base management 
faciilites incl ud i ng select, sort, print, etc. 
Ava i lable March 31. Write for description. 

FREE CATALOG &NEWSLETTER - SEND NAME, ADDRESS 
lie stock ove r 100 ATARI softwarefil4a(~~. t itles. I n stock produc ts sh i p 
wi th i n 24 hours . Prices are for

LMltal . MAIL ORDER ONLY. COD UNDER $1 00 . 
~ :n n UNI VERSI TY AVE. MADISON. III 

O~E!:: "A.If programs a1e guaranteed 10 be free from tlllOl'S and to load-Oil ..,..,. PET. Any det~1V1t tapes will bf! rep laced llee Small sys-.. With ... - 53705 (606) 233-2026 
olcharge.

• VJS.4' I 
~rder From: CMS SOn'WAR E. 5115 Menelee Drive, Dallas, T'X 75277 

http:SUPERGRAPHICS$39.95
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Part 3 of several 

The MysteriousAnd 

Unpredictable RND 

Bob Albrecht and 
George Firedroke 

From a book of the same name Editor 's Note: You may 
by Dymax Publishing Company; reach Bob & Geo rge 
copyright ©1980 Dymax. by mail at: 
Permission to reprint by P. O. Box 310 
teachers for classroom Menlo Park, CA 
use is granted. 94025 

Dice Roller 
OK PET, let 's roll one die a bunch of times . We will 
simulate rolling an ordinary six-sided die. For each 
roll , the possible outcomes are 1 or 2 or 3 or 4 or 5 
or 6. 

lSS REM::::::DICE ROLLER ttl 

2¢S REM~~~FIND OUT HOW MANY ROLLS 

21S PRINT "[CLRJ"; 

22¢ INPUT "HOW MANY DICE ROLLS" N 


4S¢ REW:::::ROLL ONE DIE N TIMES 

41¢ FOR K = l TO N 

42S DIE = INT(6::RND(l)) + l 

43S PRINT DIE, 

44S NEXT K 

45¢ PRINT 


999 END 

For many dice games or other uses of dice, we roll 

two dice. The outcome of a roll is the total of the 

"spots" or number showing on both dice. 

When we roll two dice, the possible outcomes are 
numbers from 2 to 12 . However, they are not equally 
likely. 

• There is only one way to get 2. Your ttirn. Tell PET how to simulate rolling two 
dice. 
Exercise 11 . Write a program to simulate rolling two 1 + 1 
dice, N times . 

HOW MANY DICE ROLLS? 2¢ • There are two ways to get 3. 

8 7 3 1¢ 1 + 2= 38 4 

1¢ 11


9 9 
6 7 

65 6 5 

2 + 1=3
READY
• 

2 
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Reading Skills Courseware Series (Grades K-6) 
and Mathematics Courseware Series (Grades K-8) 
feature: 
• 	 content correlated with basal series-to 

supplement instruction, provide enrichment 
• 	 individualizing capabilities that meet each pupil 's 

learning needs 
• 	 motivating animation, color graphics, music, and 

speech 
• 	 comprehensive Teacher's Guides 

School Management Applications for 
admin istrators feature: 
• 	 fourteen modules, each programmed to 

streamline a specific area of school 
administrative work 

• 	 easy information storage and access, clearly 
organized printed reports 

• 	 program instructions in plain Engl ish, helpful 
Reference Manuals 

Scott, Foresman Module Packages 
(Grades 1-3} for Speak & Read™ Educa­
tional Model , complete with Pupil Books, 
Teacher's Guides, and optional Work­
books, can enhance any reading cur­
riculum by reinforcing essential skills. 

r. Scott, Foresman and Company 
11~~'ii~ 1 ' Electronic Publishing 

Glenview, Illinois 60025 

·-------------------------------------------------------------------------------------------------------­Learn more . Mail this coupon C03 
to 	receive free information. School __________________ 

To Scott, Foresman Electronic Publishing 

Please send me free . full-color brochures on: 
 Name ----------------- ­

D Reading Skills Courseware Series and Mathematics Position 


Courseware Series (E0103) 

School Address 
D School Management Applications (E0101) 

D Scott , Foresman Module Packages for Speak & City _______State._____ZIPCod.~--

Read™ (E0141) 
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• There are several ways to get 7. Or, since the total for a ll outcomes is 36, 

TO GET OUTCOME X 

36 

PROPORTION FOR NUMBER OF WAYS1 + 6= 7• OUTCOME X[ill• 
[}]•• 6 + 1 =7 

Exercise 13. Complete the following
4+3=7 table (use a calculator!) 

And several more! 

Exercise 12 . Complete the following table showing 
the number of different ways to get each possible out­ OUTCOME NUMBER OF WAYS PROPORTION 
come (2 through 12) in rolling two 6-sided dice. 

2 1 1/36 = .0278 

OUTCOME NUMBER OF WAYS 3 2 2/36 = .0556 
4 3/36 = .08332 1 
53 2 

6
4 5 

7
5 
86 
97 

108 
119 

12
10 

If we flip a coin, the probability of getting HEADS is11 
Y:z = .5. What is the probabili~y of gelling TAILS? 

12 
Yes, we are leading up to a heavy exercise. But, you can 
probably do it! 

Next , we would like to compute proportions , as 
Exercise 14. Write a program to simulate N rolls of

defined below (X is any outcome, 2 through 12). 
two dice. Don ' t prin t the resu lts. Instead , count the 

NUMBER OF WAYS number of occurrences of each possible out come (2 
PROPORTION FOR TO GET OUTCOME X through 12), then print this information and also 

OUTCOME TOTAL NUMBER OF WAYS print th proportion of each outcome. Huh ? For N 
FOR ALL OUTCOMES rolls , th e proportion for outcome X is : 

PROPORTION FOR NUMBER OF TIMES 
OUTCOME X X OCCURR ED 

N 

/.\:\
\27 

• 
• 

- . i. • .,. I · • • \. ~:-= _ -:··.·:.. ·~ . . ' o!: .... . ~ .• 1:-':'.'·,· ;~ 
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TWO POWERFUL PROGRAMS IN ROM FOR YOUR PEf/CBM 
E1 c11· user of 


Commodore\ 2040 Db k has been wai lir;g for XDO 

'Ihe maintenance. nwnipulation and organization of 

tli ' k file, is s i1 nplificd since :mos eli minates tin· 

rcpl'ti riuu' drudgery of db k 111irk. DISPL.1\'. CO PY. 

'CH:\TCH. l.OAl)ll1l];\ operate from a fast two.column 

~lcnu di; play. ~l uliiple fi les can he selected with si ngle 

key stroke and then co pied or scratched a a bal l' h 

wi thout f1111hcr input. Take adra ntagc of our uni<1ue ri sk 

fn·e rdund pol iry Once you use .\DOSynu'll ncl'cr 

gil•e ii up. 


Dl\lENU - Db plai nr print ron1 c1m uf data file 


C'l\m'IU-Copy any numherof ,elcr ted fil es a' a harrh. 


SMENU - Scratch any number uf selec ted fi les as a 

hatch. 


,\I F ' - 1.oad and run a progra111. 


CHEE;\; !'HI NT- Specia l kei sequence cupic' the 
:-. 1.: rccn imagr 10 your printer. 

DIH ECT PHl:\'T - Put a .. *.. in frunt ofany rnmnrand 
;m<l it 11i ll ou1pul to the printer au to m lically. 

DOSSUPl'OllT -The rn111pil'1 c llOS SL'l' POHT 
(ll'Ellt;E) i' included in the XllOS HO~l 

SAVE l\ El'l.AC'E :mo. makl', SAVE'"' ... aml SAVE 
11 iihour a elm c numher cnmpletcly ,afe and rcli ahl c. 

Ul'GHAIJ EA llLE- All l'rominicnsoftware is uppl ied in 
rq1rog ra1111nahlr 1\0~ 1 11hic h can he upgrJd cd 11hen 
rctp1ired . 

~~ 

MANUAL INCLUDED - Comprchensil'c instruction 
manual in luded. 

INDEl' E.'I DENT - :>.IJOS 11 C> no HA~I. and BA. ICi; 
urwffccled by its use. 

COMl'ATIBILITY - .\IJO i' to 111 pa lihle with mus t 
other H0\1 product and can be ordered 10 fit anr of the 
1hrcea1ai lable Bml ;uckct>. 

SORT ROMTM- 597.50 
[l't'I'\' ;c riuus 

prnµr.1111 can bcrll' fil from the fil'e utilt l i~' indudl•d: 

SOHT-Tl11s co mmand takes a Ii I of .trray name' 
(>Iring. rea l and inll'gcr in any order or 111i ~) and sol1 ' 
them ba;ed 0 11 thc alph:1hc1ir or nume ric order of 
the first array in thl' list. :\n example best illustrat es the 
nexibilit) uf thb cu111111 and:Suppose you 11i ·h to 
mai nt ain an i111oicl' li'I 11i 1h thl data held in the 
follo 11ing array,· 

C0 o(N) - Cu>lumcr Nu 111hcr. 1°o(l\) - 1111 oice ,'ium hc r, 
A(N) - S Amount. D (N) - Dale. It b now ;1simple 
mallc r lo put this li> I int o order of im oirc date. 
cu ·tomer nu mber or amount O\\ing An ;\l'celeratl·d 
ll l'ad,on Jll(urirh m 11 i1h K \ Log1 :-.' l r harac teri\lir ' 
i:, ll>e' cl fur c\ I rl'll1cly fo,1 pl·cd c1 c11 011 11 ur.. l l'i1'C data 

SOllT 11~11 . I\ .' ~('O c; I)~ 


:\IJ OI· ll El'URllS 
 1.11 1111 3.11 11 11 111.111111illllll 

l:\l'[('; Elt I) nx~~h nu 
,__ 

~ ,,llFl l lh i 29 3 
- t-- ­

~TIU:\(, 3 ,"( i;; 
~ 

READ STRI NG-This command is a much needed 
replaccmrnl for l:\P TP 11i th the fo ll o11ing impro\·e· 
menh. ~la\ imum input Iri ng length inrre<1;cd from 
80 10 254 rharnctcrs. E111hcddcd CO~t~IAS. C'Ol.ON . 
and QUOTES are now acccptahle dai n. :\ull string is 
returned for empty records. 

OPTIMIZED READ, OPTIM IZED WRITE-These two 
comm and dmstically simplify and improl'c data 
swragt· un di sk. Nu mt'ril'al data i 11Tit1cn in binary 
instead of 1\SCll. po1cn11ally increasing daia density by 
300°u. Data is stored without the need fur llETt.:R:\S 
be111 cen rcrn rds thus allo11 inJ! a string 10 conta in any 
cha mctm including RETCH:\ .C'OLO\. c mnti\ and 
QL.:On: In addition. a list of \ ariable names need only 
be defin ed once and not in each read OT\\Tilc >latcmenl. 

FIND S USTHING POS ITIO '- POS is a \'cry fas t 
trin~ ; c·a rch function 11h ic h locates the posit ion of one 

Siring 11i thin ano ther. 

Ri sk Free Warranty: one )Car replaccmcnl ofdefecti ve 
nmrs. if) Ull decide lo return the HO~! (undamaged) 
11i 1hin 30 clays wr 11i ll refund the full purd1a>(' price 
i11cludi11g Jl<l' lagl' and you may keep the in"rurtion 
111 ;1 1111.1\ \\it h r111rr11111pli111 l· 111 .. 

To nrdrr u;c Pruminico IJrrrr l ~! ail Re pon'e l'ard in 
this issue or send: Cheque. ~lon ey Order. ur Visa/ 
Charge\ 1i11cl ud e expiry date and signal urc1. :ldd 52.50 
postagt· fnr each 11m1ordmcl.Specif) 11 hirh Rm! 
soc ket yt1u want to fil l. 

P f-~l'ICB \l ,111· h'J.!l'U•rrd !rJdt m~ rJ... .. nf Co1111110J11n• Bu ..mt''!'o 
\tacl1111n 

PROMINCO LTD., 192 1B HRARD TREET. \ 'ANCOU\'ER, B.C. \/6] 3HJ. PHONE (604) 738-7 ll FOR PHO\IPT SIllPME T. 
PROMINICO · PROMINICO • PROMINICO · PROMINICO · PROMINICO · PROMINICO • PROMINICO • PROMJNICO · PROMINICO · PROMINICO · PROMINICO 

Scientific Plotter 
for APPLE II 
STATE COLLEGE, PA . .. Interac­
tive Microware, Inc . has announced 
a program called Scientific Plotter 
which produces professional-looking 
graphs. Plotting your results with 
Scientific Plotter is much easier, 
faster, neater and more accurate 
than plotting your data by hand. 
Data may be input from the key­
board , from the disk or it may be 
calculated by your own subroutine. 
In each case, the data may be sup­
plied either as X,Y pairs or as Y 
values at a constant X interval. 
Since 20 different plotting symbols 
are provided , you may plot more 
than one set of data on the same 
graph. Also, error bars of variable 
length may be used to indicate the 
range of error for each point. 

Scientific Plotter gives you 
complete control of the length and 
position of each axis , the grid size 
and the interval between numbers 

that are printed along the axes . 
Thus, it is possible to plot data in 
one , two or four quadrants and dif­
ferent scales may be specified for 
up to four axes. Any number of 
labels may be superimposed on the 
graph, using an alphabet of 76 let­
ters and scientific symbols which 
can be prin ted in four different 
orientations at 90 degree angles . 
The finished graph may be saved 
on disk for later review or it may 
be printed on a graphics printer . 

Many features of Scientific 
Plotter make it easy to use . The 
program displays the allowable 
range for input values, based on 
previous answers, and warns of 
any errors . At any time, you may 
erase the graph and replot it with 
any desired changes. All previous 
answers become the defaults, so 
that you can make changes quickly. 
After the best format for your 
graph has been selected, that for ­
mat may be saved on disk for 
subsequent use with similar data . 
Five demonstrations are included 

on the disk so that you will learn 
quickly how to construct various 
types of graphs. 

Scientific Plotter requires a 
48K APPLE II computer with Ap­
plesoft ROM. It is supplied on a 
disk with a 25 page manual for 
$25 . The manual may be pur­
chased separately for $5, refund ­
able with purchase . For further in­
formation , co ntact Paul K . 
Warme, Interactive Microwave, 
Inc.; P.O. Box 771; State College, 
PA 16801 or call (814) 238-8294. 

PET Software 
Vendor Expands 
Microphys has announced the con ­
version of its entire educat ional 
software line for use on the Apple 
II/Bell & Howell microcomputers . 
O ver 160 programs are described 
in our new Winter catalog. These 
computer-assisted instruction and 
individualized-instruction programs 
have been successfully employed in 

http:ROMTM-597.50
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David Ahl, Founder and 
Publisher of Creative Computing 

You might think the term "creative com­
puting" is a contradiction . How can some­
thing as precise and logical as electronic 
computing possibly be creative? We think 
it can be. Consider the way computers are 
being used to create special effects in 
movies-image generation. coloring and 
computer-driven cameras and props. Or an 
electronic "sketchpad " for your home 
computer that adds animation. coloring 
and shading at your direction. How about a 
computer simulation of an invasion of killer 
bees with you trying to find a way of keep­
ing them under control? 

Beyond Our Dreams 

Computers are not creative per se. But 
the way in which they are used can be 
highly creative and imaginative. Five years 
ago when Creative Computing magazine 
first billed itself as "The number 1 maga­
zine of computer applications and soft­
ware, " we had no idea how far that idea 
would take us. Today, these applications 
are becoming so broad . so all­
encompassing that the computer field will 
soon include virtually everything! 

In light of this generality, we take "appli­
cation " to mean whatever can be done with 
computers. ought to be done with comput­
ers or might be done with computers. That 
is the meat of Creative Computing . 

Alvin Toffler, author of Future Shock and 
The Third Wave says. " I read Creative Com­
puting not only for information about how 
to make the most of my own equipment but 
to keep an eye on how the whole field is 
emerging . 

Creative Computing . the company as 
well as the magazine, is uniquely light­
hearted but also seriously interested in al l 
aspects of computing. Ours is the maga­
zine of software, graphics. games and sim­
ulations for beginners and relaxing profes­
sionals. We try to present the new and im­
portant ideas of the field in a way that a 14­
year old or a Cobol programmer can under-

A REMARKABLE MAGAZINE  

cPoativo 
computinfj 
"The beat covered by Creative Computing 
is one of the most important, explosive and 
fast-changing. "-Alvin Toft/er 

stand them. Things like text editing, social 
simulations. control of household devices, 
animation and graphics. and communica­
tions networks. 

Understandable Yet Challenging 

As the premier magazine for beginners, it 
is our solemn responsibility to make what 
we publish comprehensible to the new­
comer. That does not mean easy; our 
readers like to be challenged . It means 
providing the reader who has no prepar­
ation with every possible means to seize 
the subject matter and make it his own. 

However. we don 't want the experts in 
our audience to be bored . So we try to 
publish articles of interest to beginners and 
experts at the same time. Ideally, we would 
like every piece to have instructional or 
informative content-and some depth­
even when communicated humorously or 
playfully. Thus. our favorite kind of piece is 
acessible to the beginner. theoretically 
non-trivial . interesting on more than one 
level , and perhaps even humorous. 

David Gerrold of Star Trek fame says, 
"Creative Computing with · its unpreten­
tious. down-to-earth lucidity encourages 
the computer user to have fun . Creative 
Computing makes it possible for me to 
learn basic programming skills and use the 
computer better than any other source . 

Hard-hitting Evaluations 

At Creative Computing we obtain new 
computer systems. peripherals, and soft­
ware as soon as they are announced . We 
put them through their paces in our Soft­
ware Development Center and also in the 
environment for which they are intended­
home. business. laboratory, or school. 

Our evaluations are unbiased and accur­
ate . We compared word processing printers 
and found two losers among highly pro­
moted makes. Conversely, we found one 
computer had far more than its advertised 
capability. Of 16 educational packages. 

only seven offered solid learning value. 
When we say unbiased reviews we mean 

it. More than once, our honesty has cost us 
an advertiser - temporarily. But we feel 
that our first obligation is to our readers and 
that editorial excellence and integrity are 
our highest goals. 

Karl Zinn at the University of Michigan 
feels we are meeting these goals when he 
writes. "Creative Computing consistently 
provides value in articles, product reviews 
and systems comparisons ... in a magazine 
that is fun to read ." 

Order Today 

To order your subscription to Creative 
Computing , send $20 for one year (12 
issues), $37 for two years (24 issues) or $53 
for three years (36 issues). If you prefer, 
call our toll-free number, 800-631-8112 (in 
NJ 201-540-0445) to put your subscription 
on your MasterCard. Visa or American Ex­
press card . Canadian and other foreign 
surface subscriptions are $29 per year. and 
must be prepaid . We guarantee that you 
will be completely satisfied or we will re­
fund the entire amount of your subscrip­
tion . 

Join over 80,000 subscribers like Ann 
Lewin. Director of the Capital Children's 
Museum who says, " I am very much im­
pressed with Creative Computing . It is 
helping to demystify the computer. Its arti­
cles are helpful. humorous and humane. 
The world needs Creative Computing ." 

GPaativa 
computinf1 

Attn: Barbie 
P.O. Box 789-M 

Morristown , NJ 07960 
Toll -free 800-631-8112 
(In NJ 201-540-0445) 
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Writing For 

COMPUTE! 

Robert Lock, Editor/Publisher 
We are always seeking good material for publication 
in COMPUTE!. I cannot overstress our interest in 
material for the beginner; in short (e.g. 1 page or so) 
programming hints; in material that crosses 
"machine boundaries" . We present a mix of long ar­
ticles and short ones . Length is not a criteria of suc­
cess . Frequently our most favored articles have been 
simple, provocative programs. 

Remember The Beginner 
Every time an issue of COMPUTE! goes out, there 
are new readers, with new machines, trying to get 
started with documentation that may or may not 
meet their needs. That ' s one of the reasons we stress 
good solid introductory material. Many of our 
reac'.ers are interested in simple programming 
assistance and support. Many are interested in useful 
programs that allow them to get more practical use 
from their machines. 

Guldellnes for Potential Authors 
Take a look at The Readers Feedback column this 
time . It's devoted to reader comments on content. 
Then sit down and write up a brief article describing 
that program you've been using at home for six 
months that you think nobody else would be in­

terested in. You might be surprised. 

Submitting Articles To COMPUTE! 
Manuscripts should be double spaced, typed with 
both upper and lower case (please!) . Program listings 
should be provided in printer output form as well as 
machine readable form . If you don ' t have a printer, 
that shouldn 't stop you from submitting an article . 
I'm sure your local store or a fri end would be more 
than happy to let you run off a listing for COM· 
PUTE! If that isn't feasible, send it anyway . Many 
excellent articles don't even contain programs. 

Address your articles to : 

The Editor 
COMPUTE! Magazine 
P.O. Box 5406 
Greensboro, NC 27403 USA 

The Follow·Up 
We pay for accepted articles based on their number 
of pages in the magazine . You'll receive payment 
after the article appears. Thanks to you all for 
writin g for COMPUTE! Cl 
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Big Savings On Atari & PETI 

No Risk - No Deposit On Phone 

Orders - Shipped Same Day You (800) 233-8950 

Cal1° - C. 0 . D. or Credit Card 


Please Call Between 11 AM & 6PM 
(Eastern Standard Time)

• On al l in stock units 

Atari® Program Cassettes: 

CX4121 Energy Czar .......... .. .... $13 

CX41 OS Hangman .. . .. .. . .. . . . .. .. .. 13
800"' 16K 
CX41 02 Kindgon .. .. .. .. .. .. .. .. .. .. 13 

CX4112 States & Capitals .. . . .. .. .. . 13
Personal 
CX4114 European Countries & 


Capi tals . . . .. . .. .. .. .. .. . . . .. .. .. 13
Computer Education: (Talk & Teach Courseware) 
CXL400 1 Education Syste m 

List $1080 ~ \.. Master . ... .. ... .. ...... .. ...... ..... S2 1 

CX6001 U.S. History.................. 23 

CX6002 U.S. Government . . . . . . . . . . . . 23 


~~ -- - - - - } 111 

only $ 744 	 ATARrAtari Software 	 CX6003 Supervisory Skills....... . . . .. 23 


CX6004 World History (Western) . . . . . 23 

Enterta inment:Atari0 Peripherals: 	 CX6005 Basic Sociology . . . . . . . . . . . . . 23 


CXL4004 Basketbal l .. .. ..... . ........ $ 30 
 CX6006 Counseling Proceedures . . . . 23 

400 SK .. ...... ...... . . .. .. .. .... •.. . . 53S9 CX41 05 Blackjack .......... . ....... . . 13 CX6007 Principles of Account ing ..... 23 


CXL4009 Chess .. .. .. .. .. .. . . . . . . . . .. 30 
400 16K .. ... ........ .... ... . ........ . 449 	 CX600S Physics . . . . . . . . . . . . . . . . . . . . . . 23 

CXL401 1 Star Raiders' .. . . .. .. .. .. .. 45
4 1 0 Recorder . . . . . . . . . . • . . . . . . . . . . . . . 62 	 CX6009 Great Classics .. . . .. . . ...... . 23 

CX411 1 Space Invaders .......... . ... 1 S 
S 1 5 Disk . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 1 99 	 CX6010 Business 

CXL4006 Super Breakou t.. . . . . . . . . . . . 30
S10 Disk.. .. . .............. . .. ... .. .. 4S9 Communications . . .. . . ..... . . . . .. . . . 23 


S22 Printer ......... . ...... . . .... ... .. 359 CX6011 Basic Psychology.... ... ..... 23
CXL4010 3-D Tic-Tac-Toe .. .. .. .. . . . . 30 

S25 Printer ........................ .. . 779 CXL4005 Video Easel' .. .. .. .. .. . . . .. 30 CX6012 Effect ive Writing ........ . . . . . 23 

S30 Modem .. .... ... . ... ...... ....... 159 CX6014 Principles of Economics ..... 23
Pe rsona l Interest & Developement 

S50 Interface Module .. .. ... ........ . 1 79 CX6015 Spel ling ...................... 23
CXL4 104 Mailing List. ....... .. .... .. . S 1 7 


CX41 07 Biorhythm..... .. ... ... ... .. 13 CX6016 Basic Electricity . . . . . . . . . . . . . 23 

CXL4007 Music Composer . ...... . .. . 45 CX6017 Basic Algebra.. .. ...... .... .. 23 


Atari0 Accessories CX4110 Typing.. .. . . . .. . . .. ........ . . 20 Professional Applica tions: 

CX4101 An Invitation to CXS102 Calculator ................... S 23 


CXS52 SK RAM . .. . . . ... .. . ............ 5 94 Programmi ng . . . . . . . . . . . . . . . . . . . . . . . 17 CX41 09 Graph It. ........ . ... . ........ 17 

CXS53 RAM . . . . . . . . . . . . . . . . . . . . . . . . . . . 149 Information & Communication : CX4103 Statistics .. .. .. .. .. . . .. . .. . .. 17 

CX70 Light Pen .. .. .. . .. .. . .. .. . . . . .. . 64 CXL4015 TeleLink' ............ . ...... 20 Investment Analysis: 

CX30 Paddle .. .. . .. . . . .. .. .. . . .. .. . .. . 1 S Programming Languages: CXS 1 06 Bond Analysis .. . ..... . .... . $ 20 

CX40 Joystick.. . . .. ........... .. .. ... . 1 S CXL4003 Assembler Editor . .. ... . ... 46 CXS 107 Stock Analysis.. .. .. . .. . . . .. 20 

CXS 100 Blank Diskettes (5/box) . . . . . . 22 CXL4002 BASIC Computing Language . 46 CXS 101 Stock Charting . . . . . . . . . . . . . 20 


commodore 
~ Commodore Computers: 

4032 N ...... ... . .. . ........ . .... . .. 51090 

4032 B ... ........... .. ... ....... . ... 1090 

S032 ............ .. . . . . . . . . . .... .. ... 1499 


Commodore Peripherals: 
CBM 2022 Pri nter .. . . . . . .. .. . .. . .. .. . 675 

CBM 4040 Dual Drive Floppy Disk . .. 1090 

CBM S050 Dual Drive Floppy Di sk . .. 1420 

CBM C2N Cassette Drive .. . .. . . . . . ... S7 


Cables: 

PET to IEEE Cable ... . .... .. .... ..... . . . 37 

IEEE to IEEE Cable .... ..... . ...... ..... 46 


NEW· V IC· 20 . .. . . ••.......... $299 


Software 
Professional Software Inc. 

Word Pro 3 (40 col.) ...... ... .... .. .. 51 S6 

WordPro 4 (SO col.) .. . .. .. .. .. .. . .. . 279 

Word Pro 4 Plus (SO col.) . . .. .. . . .... 339 


Personal Software, Inc. 

Vis icalc - Apple .. . .... .. .. . .. . . .. . .. . 512 2 

Atari . . .. .. . . .. .. .. . ........ 163 

PET .. ... .......... .. .. .... 163 


Microtek · for Atari 

16K RAM .. .......... .... .... .. .. S 99.95 

32K RA M .. .. . . . .. . . . .. . .. .. . .. .. 189.95 

NEW · 


Commodore Tax Package .. ... .... 5399 


Disks 
Sycom Disks 

5 v.'' Soft Sector · Sing le Density 
Box of 10 .... ....... . ............ .. $2 9 

Maxell Disks 
5V•" Floppy· MD1, Single Density 


Box of 1 O .. ..... . . .. $34 

MD 2, Double Density 


Box of 1 O . . . . . . . . . . . 44 


Printers 
Okidata SO .. . . . . .. .. . .. .. .. .. . . . . . .. . . 629 

Trendcom 200 .. .. . . .. . .. .. .. . .. . . • . .. 4S9 

Epson .... . ... ......... . .... ........... 539 

NEW· 

Commodore Tally S024 ... . . . ... .. .. . S1679 


To Order: 	 Computer Mail Order 
501 E. Thi rd St.Phone orders invited (SOO number is for order desk only). Or send check or money order. 


Equ ipment Sh ipped UPS co llect. Pennsylvan ia residents add 6% sales tax. Add 3% for Wil l iamsport, PA 17701 

Visa or MC. Equipment is subject to price change and availability without notice. (717) 323-7921 
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Advertiser's Index 

Aardvark Technical Services ......... .... 89 

AB Computers ....... .... ............... 43 

Abacus Software ................... 57, 109 

Adventure International . ..... ... ........ 70 

Amdek . .. .. ... ...................... .. .. 8 

Andromeda .. ... ..... . . . ..... ..... .... .67 

Atari, Inc ... . . . ...... ...... . .. ....... ..... 5 

Avant-Garde Creations ... .............. 57 

Beta Computer Devices ................. 39 

R. J. Brachman and Assoc..... ...... ..... 153 

Harry H. Briley .. ...... ... . ........... .... 117 

Canadian Micro Distributors ........ . ..... 53 

Cascade Computerware Co............. 57 

C. E. Software ...... .. ...... ....... . ..... 86 

CGRS Microtech .......... . ............ 133 

Channel Dot.a Systems .. .. . .. ........... 95 

CMS Software Products . .......... 47, 97, 125 

Cognitive Products . ..................... 111 

Color Computer Concepts .... ........... 77 

Commodore Business Machines .... .. ... BC 

Competitive Software .. ... .............. 113 

Compugraphics ..... ........... . ....... 86 

Computer House Div. . . . .... . ..... . ... 69, 111 

Computer Magic Ltd .. .... ............ . .. 57 

Computer Mail Order . .............. .. .. 167 

Computermat ....... . . ........ .. ...... 70 

Computer's Voice ...................... 25 

Computerware Outlet .................. 128 

Connecticut microcomputer ......... 34, 35 

Creative Computing ............ ... .... 165 

Cursor .... . ......... . . .... . ............135 

Cyberia, Inc. . ..........................129 

Danville Distributors ... ........ . . . ........ 77 

Datasoft ...............................73 

Disco Tech ..... .................... . ... 66 

Dr. Daley's Software ............... . ..... 115 

Dynacomp .. . . .............. ... .... .... 29 

Eastern House Software .............. 23, 25 

ECX Computer Company ............... .111 

Educational Computing Magazine . . ..... 46 

Electronic Specialists . . . ... . . .. . . . . .. . . . . 52 

Escon Products ..... . ................... 33 

ETC Corporation ........... . ...........105 

Excert, Inc ... . . ................ .. .. .. ... 143 

FSS ..... .. .... .. . . . ............. 47, 94, 103 

Home and Educational 


Computing Magazine ...... . .......... 45 

Howard Industries ......................155 

Howard Software Services . . . ..... .. . .. ... 11 

Hudson Digital Electronics, Inc............. 151 

Human Engineered Software .......... ... 121 

Huntington Computing ..... . ........... 166 

Image Computer Products ........ . . .. 18, 69 

Instant Software .... .. ..............122, 123 


Leading Edge ................. .. ....... IBC 

LemData Products . ......... ..... ... .. .. 118 

Madison Computer ...... . ....... .. ..... 113 

Magic Lantern Computers .. . . ....... . .. .47 

Charles Mann &Assoc .. .. ... ............. 18 

Matrix Software . . .... ........ ...... . . . .. 39 

Micro Computer Industries, Ltd. . . ........ 101 

Micro-Coop . .. .. ...... ...... . . . . ....... 33 

Micro-Ed, Inc .................. .... .. ... . 55 

Micro Mate .. ..........................149 

Micro Mini Computer World .. . . . . ....... .19 

Microphys Programs .......... .. ........ 52 

Microsoft Consumer Products .. . ......... . 2 

Micro Technology Unltd. ..... . ....... .37, 139 

Microtek ... . .. ...... ............ . ....... 81 

Mountain Computer . ... ....... . . .... ... IFC 

MRJ .. . .................. . .............110 

National Computer Shows ..... . ...... ... 15 

Netronics .. .. . .............. . . . . . .. . ... 164 

New·England Electronics Company .... 26, 27 

Omega Sales Company .... . ............ 161 

On-Line Systems .......... .. .. . . ........ 63 

Optimal Technology .......... ... ........ 41 

Optimized Data Systems .. ......... .. .. 109 

Orion Software .............. .. . . . .. ..... 88 

Osborne & Assoc.... .......... . . .. . ...... 13 

Pacific Exchanges .................... 58, 91 

Perry Peripherals ..... . ......... . .... .. .. 141 

Professional Software, Inc. . ..... . .......... l 

Program Design, Inc ...... ....... .. .. . . . . . 75 

Progressive Computer Software . . ..... .. . 24 

Progressive Software ..... ....... .. .. . . .. 65 

Prometheus Products ........... ... ...... 31 

Prominico ... . .......... ... . . ....... ... 159 

Quality Software . .................. . .... 79 

Rehnke Enterprises, Software Div. . .. .... .149 

Bob Retelle .. . ................ .... ...... 91 

RNB Enterprises ..... ............ . . .... .. 147 

Scott, Foresman &Company ......... .. . . 49 

Seawell Microsystems ................... 141 

Skyles Electric Works ........ . .. 98, 99, 119, 131 

Software City . .. . ................ ... ... 157 

The Software Exchange ...... .. . ........ 163 

Spectrum Software .... ... .. ............. 21 

Street Electronics . . . . . . . . . . . . . . . . . . . . . . . . 61 

Swifty Software ............... .... ... 76, 78 

Systems Formulate ... ... .... .. .. .. ... 58, 61 

Teaching Tools . . . . ................... . .. 51 

T.H.E.S.l.S. . ....... . . .... . ........ . . ....... 76 

TIS ........ . ... ... ............ . . ........ 117 

TNW Corporation ............ . ... . ...... 119 

United Software of America ......... . .. .6, 7 

Virginia Micro Systems .......... ... . ... . . 121 

Voicetek .. .................. ......... . .. 17 


lridis ........... . ........ .......... ... ... 16 Ziegler Electronic Products .............. 137 

Jini Micro Systems ..... .............. 93, 107 




The 6502 Resource MogaZine 

COMPUTE• PET•ATARl • APPLE 
• OSl•KIM• SYM•AIM 

My computer Is: 
0 PET 0 APPLE 0 ATARI D OSI 
0 KIM D SYM O AIM 0 OTHER ______ 
0 Don't yet have one .. . 
During the next year I expect to buy: 
0 computer 0 printer 
0 disk drive 0 other perlpherals 

0 Please enter my 1 year (12 issue) subscription to COMPUTEl 
0 New subscription 0 Renewal subscription 
0 520 00 US su sen ion 
0 S25 00 Canada o d 1nterno11onol surface oil Doyment 1n uS fu ds. drown 

en U S n or money or er 
O Bill e (L, S onl ) Sl 00 b1ll1n ee 
Name, Address: 

Charge my: 0 Visa O MC 

Number_____________ Expires ____/ ___ 


3456789101112 

The Editor's Feedback: 
My computer Is: 

0 PET 0 APPLE D ATARI D OSI 

0 KIM D SYM D AIM D OTHER______ 

0 Don't yet have one ... 
During the next year I expect to buy: 
0 computer D printer 
0 disk drive D other peripherals 

Content : 

Bes Ar rc le This Issue (page # , title) 


Other suggestions 

3 4 5 6 7 8 9 10 II 12 

The 6502 Resource MogaZine 

• OSl•KIM•SYM• AIM 
My computer Is: 
D PET D APPLE 0 ATARI D OSI 

D OTHER ______ 

COMPUTE• PET•ATARl•APPLE 

D KIM D SYM O AIM 
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During the next year I expect to buy: 
D computer D printer 
D disk drive D other peripherals 

o Please enter my 1 year (12 issue) subscription to COMPUTE! 

O New subscription 0 Renewal subscription 

OS2000 US su scr1i:it1on 

o S25 00 Canada and 1nternol1onol surface moil Payment r US. funds. drown 


on U.S ban or money or er 
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Charge my: D Visa D MC 

Number __________ ___ Expires ____/ ___/ 
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IFYOUCAN 
~ITA MINUTE, 

ECANSAVE 
YOU'~,000. 

Wrth the Starwriter™ Daisy 
Wheel 25 cps printer from C. ltoh. 

A business letter, written on a 45 cps 
word-processing printer, might take 
about two minutes to print. 

With the Starwriter, it might take 
closer to three. 

The typical 45 cps printer retails for 
about $3,000. 

But the Starwriter 25 retails for about 
$1, 895-thus saving you about $1, 000. 

And therein lies the biggest diffe rence 
between the Starwriter 25 and the more 
expensive, daisy wheel printers . 

The Starwriter 25 comes complete 
and ready-to-use, requiring no changes 
in hardware or softwar . It uses indus­
try-standard ribbon cartridges, and it 's 
"plug-in" compatible to interface with a 

wide variety of systems, to help lower 
system-integration costs . 

Using a 96-character wheel, it 
produces excellent letter-quality print­
ing on three sharp copies with up to 163 
columns, and offers the most precise 
character-placement available, for out­
standing print performance. 

C. ltoh's warranty; 
3 months on parts and labor, sup­

ported by one of the best service organi­
zations in the industry. 

si,OOOOFF 

Leading Edge Products, Inc .. 

225 Turnpike Street, 

Canton, Massachusetts 02021 

Dear Leading Edge : 

I'd like to know more abo ut the Starwrit er, and 

how spending ;1 minute can save me a grand. 

PleJ ' c end me the name of my neares t dealer. 


1 amc ____________ 


Title ________ _____ 


Company___________ 


Street _____ _ _ _____ 


tat '-------~-.,ip___ _ 

Phone: Area Code ___ _ ____ _ 


Num ber - - - -------­

LEADING 

EDGE. 


Leading Edge Product , Inc., 225 Turnpike Street, Canton, Massachusett s 02021 

Dealer inquirie in vited. For immediate delivery from the Leading Edge Inventory Bank 1" call toll free 1-800-343-6833 


In Massachusett , call collect (617) 828-8150. Telex 951-624 




The Great 

American Solution 


Machine. 

Meet Commodore. The busi­ age. At a $6,000 savings. and many more, Commodore 

ness computer that's providing D A gasoline retailer needed to solves the problems that stand in 
solutions for more than 100,000 inventory, order and set prices; the way of increased profitability. 
people all over the world. Built determine Federal and state Commodore can provide the solu­
by one of the pioneers in office income taxes; and comply with tion in your Great American bus­
machines. With a reputation for Federal pricing and allocation iness, too. Find out more by call­
quality that can only come from regulations. All done daily, ing or writing any of Commo­
vertical integration of the total weekly, monthly and yearly. dore's District Sales Offices. 
manufacturing process. Commo­ Solution: Commodore. It keeps COSTA MESA, CA 2955 N. Air­
dore builds, not assembles. his business on track-and Uncle way Avenue 92626. (714) 979-6307. 

Compare Commodore's word Sam off his back. SANTA CLARA, CA 3330 Scott 
and data processing capabilities D A paint and wallpaper store Boulevard 95051. (408) 727-1130. 
with computers costing twice or had to inventory over 600 expen­ DECATUR, GA 5360 Snapfinger 
even three times as much. You'll sive wallpaper lines for Woods Drive 30035. (404) 987-3311. 
see why so many small busi­ profitability, monitor distributor BENSENVILLE, IL 790 Maple 
nesses are turning to Commodore sales, set and track salesmen's Lane 60106. (312) 595-5990 . 
for solutions to problems as var­ goals, and help the customer NORRISTOWN, PA 
ied as these: select the right size, pattern and 950 Rittenhouse Road 19401. 
D A car leasing company's cus­ quantity. Solution: Two 32K (215) 666-7950. 
tomers were terminating too early Commodore com- DALLAS, TX 4350 Beltwood 
for account profitability. Solu­ puters, floppy Parkway South 75234. 
tion: A 16K Commodore. It disk and (214) 387-0006. 
analyzes cash flow on over 1200 printer. Commodore Business Machines,
accounts, identifies those for Commodore Inc., Computer Sales Division,
early penalties, and even writes does it all- Valley Forge Corporate Center. 
up lease contracts. Commodore and account­ 950 Ritten­
paid for itself within weeks. ing, too. house Road,
D A Jaw firm needed a high In applica­ Norristown,
quality, easy-to-use, affordable tions like PA 19401.word processing system. these, 
Solution: Commodore plus 
its WordPro software pack­ [~ 

commodore 
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