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New PACKACED PROCRAMS 


GRAMS are designed to increase your 
satisfaction and ut ilizat ion of your 
Commodore Comp uter . Ou r 
profes sional programmers have 
created new programs for BUSINESS 
ENTERTAINMENT, EDUCATION, and 
STATISTICAL applications. Write for 
detailed information: 

CASCADE COMPUTERWARE CO., P.O. BOX 2354, EVERETT, WA 98203 

Dealer inquiries invited (206) 355·6121 

"Woodpecker'" features an attic ant unl-hamrriei' printer head, 5 x7 
matrix, and was designed for interface to Apple and others. II uses 
an economy-weigh!. continuous-lorm paper and will make up to 
three copies (Including the original). 

·woodpecker's" mark set tor sharp graphic reproduction and 
character set for 128 character (alpha-numeric and symbols) print­
ing give full printer capabilit ies. 

Call today for more information or to place your phone order: 
(415 ) 326-9100 • 39 Towri & Country Village, Palo Alto, CA 94301 . 
We honor Mastet Charge . V sa, ctleck or money order (Collforn!D residents add 
6.S'li> sales la•) 

PET GAMES APPLE 

Unique, Action-packed Games. 

NUCLEAR WAR N u clea r confrontation on a global scale . 
Many 5canarios. 

GALA XY P illage a 3 · D galaxy collect ing loot from 
captive worlds . 

STOCK MA R KET Rags to riche s game of bu y and sel l with 
c om puter stocks. 

E NCRYP T Challe nging pu zzles , dec ipher coded 
messages. 

ALIE N Protect the federa ti on . Rea l tim e 3 ·D 
na v igat ion . • 

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

Each . Cassette $14 .95 Diskette $19 .95 
• one·player 

so~tw...,-• ~or sm-~~ 

1903 Rio Grar.cM P.O. Jox 84'!3 

AYstin,T•xas 1-512-~77-22e7 Austin . T•xu 


787~ 78712 
 • 
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In fanta sy games, usuall y a bunch of characters 
get together to ex plor the Gamemaster's universe. 
So, let's roll some more characters to accompany 
Fibak the Fighter, who awaits in the fro ntier town of 
Ziredrac, hoping to co llect a company of adventurers 
to explore the caves under Mt. Skybison, a place of 
jagged (but sometimes fuzzy) peaks and mysterious 

ST R = 11 
INT = 1 7 

-LK - 12 
CON = 1 2 
DEX = 8 
CHR = 15 .. 

'· 
dark valleys that sometimes light up with brilliant 
flashes of wisdom. 

We RUN the program again. 

STR 
IN T 
LK 
CO N 
DE X 
CHR 

READY
• 

14 
8 
15 
7 
6 
14 

This is , indeed , a strange character! Strong (STR 
14) , but easily damaged (CON = 7). Clumsy 
(DEX = 6). But look at luck (LK = 15) and 
charisma (CHR = 14). Thi character will co nvin c 
others to fo llow her or him into ... what? (Again, look 
at INT = 8.) But , there is that luck. 

H elp! Let's ro ll another adventurer. 

COMPUTER PROGRAMS 
for COMMODORE PET

M.A.L.A. 
(Microcommputer Ass isted Learning A ids) 

Subscription Programs for Elementary Leve ls 
32 programs - 4 per month only $40 

We also carry Commodore Computer Products 
at discount prices 

PET educational software catalog -
300 programs send $2.50 to 

COMM • DAT A SYSTEMS 
P.O. BOX 325 

MILFORD Ml. 48042 
(313) 685-0113 

RE ADY
• 

Ahhh . .. Windstar the Wise. 

Saved! Our group is saved! Windstar th e Wise 
wandered by, saw our for lorn li ttle group or adven­
turers and decided to take cha rge. 

Exercise 16. Describe Windstar as we described 
Fibak and Clutz. Also descr ibe the way in which 
Windstar , Fibak and Clutz might work toge ther to 

explore th e Gamemaster's univcr e, overcom 
mon ters, acqu ire treasure and . .. survi e! 

E xercise 17 . (and las t of thi s booklet . .. ) T he group 
of adventurers now numbers three: FIBAK, 
CLUTZ , WINDSTAR . 

Too small a group! T hey could never surv iv · in 
the G amem as ter 's world . They need at leas t four 
more adventurers. More a re OK. So , you ro ll up 
fou r more adventurers , th en tell who th ey a re and 
how they rel a t to and work with our three ad \ cn­
turers. 

The D ragons of Fern wish you well 
in your adventuring. 

Do it wisely with luck. 

Editor 's ote: Next time we come to the end of a ·eries, 
we 'IL be printing ' Solutions & Stuff' ; the authur' solutions 
to the problems raised in this series. Hope Jiou 'vc enjo)'ed it. © 
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Model II 64K $3375 

.-"'. 
ATAR I'·-·---o 

Atari 800 16K $789 

D 
check out these 
unusual package 
values for price 
and warranty 

... ... 
1 

meeta 

REAL 

PLUS 


Color Computer 4K $31 O Model Ill 16K $859 

Here are just a few of our fine offers ... 
MODEL I 32K E.I. ,

call toll-free for full information. 1st. Drive, Line Printer IV, 
10 Diskettes Pure R.S. $1875 

COMPUTERS PERIPHERALS combined warranty 1699 
Model 1164K $3375 Expansion Interface OK $249 

MODEL II 64K w/2 Disks,Model Ill 4K LEV I 599 Expansion Interface 16K 359 
Daisy Wheel II, Scrlpslt

Model Ill 16K 859 + Expansion Interface 16K 305.50 Pure Its. 6350 
Model Ill 32K 981 .50 Expansion Interface 32K 469.95 

+Model Ill 32K 915.50 + Expansion Interface 32K 362 MODEL Ill 48K, 1st. Drive, 
Line printer IV, Scrlpslt Word Model 11148K 1104 16K RAM N.E.C . 200 N.S. chips 39 
Processor, 10 Diskettes +Model Ill 48K 972 MODEMS Pure R.S. 2800

Model Ill 32K Lynx Direct Connect 219 combined warranty 2699
2 Disc & RS232 c 2149 COMM 80 Interface 159.95 

Color Computer 4K 310 COLOR COMPUTER 16K CC
Chatterbox Interface 239 

Color Computer 16K 439.95 w/extended basic cassette
Telephone Interface II 169 

recorder, joy sticks, dust cover+Color Computer 16K 366.50 PRINTERS Pure R.S. 569Color Computer 16K Line Pr inter IV 849
w/extended basic 489 

Daisy Wheel II 1695 POCKET COMPUTER w/lnterface
Pocket Computer 199 Pure R.S. 239Line Printer VI 999VI DEOTEX 329 

NEC Spinwriter 5530 2595 ATARI
APPLE 48K only 1279 OKI DATA Mlcrollne 80 499 48K Atari 800, Atari 825 Printer, 
ATARI 800 16K 789 Atari 810 Disk Drive 2125EPSON MX80 519 

DISK DRIVES APPLE 
Model 1111 -Drive 712 48K Apple II&. Apple II Disk 

+Computer Plus New Equipment. w/controller, D.0.S. 3.3,PERCOM TFD 100 389
180 Day Extended Warranty Printer Card and Cable,

TEAC 40 Track 319 Epson MX80 Printer 251 O 

PLUS real back-up warrantees - call TOLL FREE 

, ·800·343·8124 
Pure Rad io Shack equipment warranteed at any Rad io 

Shack store or dea ler. Factor'y warrantees on Apple and 

Atari equipment. Other equipment carr ies manufacturer's 

warranty or Computer Plus 180 day extended warranty. 

Combined warrantees carry Computer Plus 180 day war­

ranty or original manufacturer's warranty. 


Write for your 
free catalog .. . 

Dept. B 
245A Great Road 
Littleton, MA 01460 

DEALER INQUIRIES ARE INVITED (617) 486-3193 

Prices subject to change without notice. 
Not responsible for typographical errors. 
TRS.80 Is a registered trademark of Tandy Corp. 
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Micros 
With The 
Handicapped 
Susan Semancik and 
The Delmarva Compu er Club 
One of our major objectives at thi s time is to dev ise 
an in ex pensive means for providing a listing for a 
blind programmer. The possibilitie we've considered 
to da te a re as fo llows: 

a) 	 Have som on continuously available LO read the 
program LO the programmer. 

b) 	 Bu y a speech ynthes izer that will vocalize BASIC 
words, lett ers , punctu at ion m a rks, numbers, 
graph ics charact rs , and control characters. 

c) 	 Build a tactile device chat will pul se Braille 
eq uivalents of each character encountered in a 
li st in g . 

cl) ound out the Bra ill e equiva lents of each 
ha racter encountered in a li stin g by usin g a dif­

fe rent note or ound for each dot in the Bra ille 
cel l using the CB2 line. 

We kn ow that poss ibility a) works. We have been 
forced through lack of money a nd/o r eq uipment to 
use this means LO ·olve the bl ind programmer's 
needs. But , it is ce nain ly not a des irable solution, 
especiall y to th e progra mmer . One thin g that is soon 
apparen t to anyone working with the handicapped i 
that the majority have a n overwh !ming desi re for in­
dependence and · Jr-reli a nce. To su pport this des ire, 
we must look beyond poss ibilit y a). 

Possibility b) is poss ible sin ce Commodore has 
annou nced th e development of a sy nthes ize r for th 
PET, but we do not ye t have access to one. It 's price 
of a lmos t $400 may o r may not be a deterrent to its 
wide-spread u e. W e' ll ha e LO wait a nd see. 
Poss ibility c) is bein g co nsidered by th e Delmarva 
Computer Club a t thi time, a nd hopefull y we can 
giv you deta il s on it s use a nd os t in the ve ry near 
future. The other d ' vices tha t wc know about th a t 
a rc currentl y on the m a rket a re very ex pensive 
and/or compu te r dependent. For exam ple, Maryland 
Computer Services, Inc., Bel Air, Maryland, has 
advertised a H ewle tt -Pac kard desktop com puter a nd 
a ta lkin g interface th a t provides spoken output o r 64 
AS II characters for $ 10 ,500. Triformation Systems, 
Inc., Stuart, Florida has adverrised a high-speed 
braille output o n pap r tape from compu ter via bu ilt ­
in acoust ic coup! r for $2,950. And thi past M a r h , 
ELI FA, Inc., W a: hin gton , D . ., a nnoun ced a 
po rt able braill e recorder with brai lle disp lay a nd 
co mputer interface for $4,600. 

Tha t b rin gs us LO poss ibi lit y cl), whi h is im­
media tel y ava il ab le LO anyone with a n ampl ifi er a nd 
speaker con nected to th PET's CB2 lin e. Since this 
is commonly used a lready to produce sound and 
music, this wou ld mean no additional expense for 
most p o plc , a nd so seems to be a good place to sta rt 
explor in g . It is certa inl y in ex pensi ve, and a n ear 
plug can be used with the speaker so that onl y the 
user can hear the sou nd . . T his wou ld requ ire the 
blind programmer to learn ometh in g new ; but, 
essentially the cod is the same; on ly th method of 
perceiving the code i n · w. R a ther than feeling the 
dot 's position within th e braille cell , the user will 
li sten to determine a note '· position within a range of 
note . 

The program en titled "A ound Id a for the 
Blind is an as embly language program that will 
run on eit her an OLD or EW ROM 8K PET com­
puter. Ir is cl signed to teach a nyone th e Braille 
equi va len ts o f le tters in bot h a visual a nd au dito ry 
form. f't ·r typ in g R , the u ·er ·a n typ any lette r 
on the keyboard and wi ll a utomaticall y s c that let ­
ter's braille dot configuration, and hear the notes 
th at co rrespond to those dots. The user can also hit 
any numb ·r from 1 thro ugh 6 to hear sin gly the 
notes ass igned to each do t position. Th is p rogram 
could be used by th e visual user to learn Braille or 
by the non-vi ual to learn the sounds as ocia ted with 
each position of th e Bra ill e cell. 

T he sp eel a t wh ich th e notes a re sounded i 
controll ed by the data numb r in lin e 240. To speed 
it up , put a small er number like 75 in pl ace of the 
200. If' a cha nge in either th e quality of th so und o r 
the pitch is des ired, the data number in line 3 10 can 
be changed. These are li st cl pain-vis f'or th e six dot 
po itions of the ce ll . 

To tes t how well the so unds have be ·n learn ed , 
this progra m can be modifi ed as in the program en ­
titl ed '' Bra ill e Lette r Tester''. The Braill e codes of 
the 26 lette rs of the a lph abe t a re randomly sounded 
and printed o n th e creen fo r the u er to id ·mify. 
The sound can be repea ted by pressing the qua! 
sign key in stead of a letter. The lin e 
455 IF AS < ' A" OR AS > " Z " THEN 430 

mu ·t be ad I d so that th e progra m is not tnrn in a tcd 
wi th a n ill egal va lu e when a no n-alphab ·tic character 
is entered. 1f the visual u er reall y wa nt tn "sec" 
what th e ·ode would ou nd like LO omconc bl ind , 
the printin of the Braille code on the screen can be 
e limin a ted by cha ngin g : ix o pera tion codes lo OP 
with th e additio n o r th e l'u llow ing li ne: 
295 POKE 838 , 234: POKE 839. 234: POK E 8·t0. 234 : 

POKE 883, 234: POKE 88 '~ , 234: POKE !l85. 234 

\ e hope to be abl to expa nd th is "snu nd" 
concept 10 realize our fu ll objective o f a prngTa m 's 
li sti ng for a bli nd progra 111111 'r . L ' t u know ii' this is 
a rcali ti c a lt c rn a ti v ·, o r if there a rc 01hc r 
possibilit ics that we haven't cons idered . 
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By Netronlca 

ASClllBAUDOT, 

STANDALONE 


Computer

Terminal 


COMPLETE 
FORONLY. ASCII/ BAU DOT 

Computer Terminal Kit s1499s 

a8T,EB•~l'VII++Qgo111° 2!~~/l~ 
~·1$"4&'()•+,-,10123456789::<=>? 
@fl!CDEFGll~[\)A_ 

'abcdtf9~ijklftnoPC1,rst~~~<:>--1 

It reteaches the 4 basic arith · 
metic operations step-by-step. 
PET PROFESSOR includes 77 programs that 
reteach the four fundamental arithmetic opera­
tions for whole numbers, fractions and decimals 
by providing more than just practice drills. Each 
program includes a complete tutorial sequence 
that takes a problem apart , then leads the student 
step-by-step through solving it. 

Each program covers a single objective to 
allow the teacher to select the skill to be rein ­
forced, It sta tes the objective , supplies vocabulary, 
displays an example, then leads the student step­
by-step through other examples. When the student 
is ready, a quiz requiring writing is given , then 
scored by the com puter. Every program has been 
carefully selected . All problems were written by 
teachers and tested in classrooms.. 

Use PET PROFESSOR to supplement class­
room instruction .in individualized or traditional 
programs. Available for PET 2001 Series. Will run 
within BK on any PET. 

• Whole numbers-32 programs @ $235.00 
• Fractions-24 programs @ $175.00 
• 	 Decimals-21 programs @ $ 175.00 

Buy all 3 for $499.00. Save $86.001 : 

NEWiii-THE ELECTRIC MOUTH* 

for S100, Elfll, Apple, 
TRS·BO Level II* 

From $99.95 kit 
Now - teach your com­
puter ro talk. dramatically 
increasing the interaction 
between you and your 
machine. 
Th1t' s right: the ELECTIUC MO UTII ac- Prlnclplr. of Operation The ELECTRIC 
luaUy lel!I your compuler lalkl Installed and MOUTH s tores words in th ei r digit a l 
on-line in ju.st !"inut~, ll's n;ady for spoken- equivalents in ROMs. W'hcn words, phrases, 
language use 1n office. busmess, induslrial and phonemes are desi red, they are simply 
nnd comm~rcial applications. in gam~, cal led for by your program and then syn· 
special pro1ecis, R&D, education. security thesize d into speec h. The ELECTR IC 
devices - there's no end to the ELECTRIC MOUTH system requires non e ol your 
MOUTH's usefulness. Look at lhese lea- valuable memory space except for a few nd­
tures: dresses if used in memory mapped mode. ln 
• Su pplie-d with 143 wordsl\e1trnlphon11matnum· most cases. output ports (user selecloble) arc 
~~::b~ or producinll hundmls ul word!i •nd used. 

• l::"p.ndable on-board up to 1ho1.nancf... n1 word,, Spoken Matmlel lnd udcd 

:i:!.~~~'!!~~dilion.1 1~ MO~b ~ 11..-r '*..'\,._"'1Y u1,·1•1L u:rr l'tJ11"11 


n \ 11 lllClln llA, WJI u:;s, 1"t11 •.,.:s 
• Four modrb, wh ich plugdlrKtl)' lnlnSIOO, /\pp.., , TllltO, ..r...:lY llt:GIU!L U~'N'.11 11.o\fl 


Elf II a nd TRS.80 ~-el II computers. 
 OJI II 111;,.0fll:n IJl lU.All IJ 'UT kt. 
ll\' E 11101 -..0 f)ll,\~ Ut\Y IO:i\lll' 

• Get it lo talk by using ei ther ll.Mic or mKhine -.tX MIUXN r.QUAL u mu 6Ul.tr1 

":\'f:'ll l'.F.Rll QcJa.111 Vo\MI. ~
=~u:.r!;:; ~~u!kd~· complde inWud iotH Dr.llT N:.AJ-. flXT \.U:ll:lll .;za1-.o 
-.1"-'.t: A~~ fl.II\\ MIU: !Cr

• Uni. N;11tional Sem iconducloJs .. IJij!il•ll.H.. ~ A..:n nn. "llW SAAa; 

!li)'lkm. fU:\'L.. A"t CAIJJl.. 'fl'il , :t.:O 


TWtUl: CA'>121. C'".O '-11"'\rff "l'Ak 
I lftRlTJ.~ u.st C.~.\M -.FAii '«Alff 

:~~uf:,~vi•ions for t! \.le rn •I !tpukeo a nd rnt'ln'U..' U~T l.Mt~r ..u,w.11 SIOP 
• Include on-board ilUdio 8mplificr •nd 5pHl.et-, 

r1rn.:t~'\I 400tllJr12111W.C"'.J!S'.A1 UI ,,... THA... 
o,jX-fl.1::-.' llltlflftlTil'>:r l lA\1! l) fT 1111~ 
'-F.VL"'lll:V::6M-'!iliJ~ l llCll IN ll'-11• 


1trammln11: ~)'OU mndity e, b linR pmxni""' and 1.11;m1 IS .iM'SIU::SCf. 101:111.K 111n· 'flCY 

xamo. lo add spoktn annouootmen11 of ~uh, ...-1 ..1:-tus l• IUM n • 


• Acllb • new dimension .nd r 11;clh!men1 10 pm-

l«l"l!.SlU:.'IOCE tJ\1:11 
1'\0l."IY INl'RSllL..Cr /._ l'Alll.:.,,lllXI" \ ,_)ll' 
111urrY a1~e.!-W1.s:..n 1~111:.' 1or.ir.1:s...- \\ lJGll Iw•mlnaL~c. 

• IMlalb in just minutes. llllf1Y 1:£-.-n L>l .-i.J~~: 

nrrY r.rn:u. 1r l'l.I~ 


~~~/!~j:_~·;:~~~/~~~;;,~~~~:~~~n;;~.~~~!":,7•~l.!>1Ji~ !.IX"IY COM MA ~ll.l l l'lll:>.-11
I;i...,t, '''" In. ~ "Tit.<;.lfl 1~ ~wl W h u n:i: lrt11/mmrli11f Al-.11. tht• U'fTipl1>11• i1lph.Jllf'I . s1,.1 l.1 'f1 ll'l!n II)• l"ti•T, 

~,~~,,~~·..................... ............................... 

Conllnen111 V.S.A. CredllC11d BuymOulSldr.Con n. TO ORDER CALLTOLL t'REE 800-243·7428= 

Send 55.00 for more info.. sample tape f, shipping : To Older rrom Coanet11CUI Or farlechnlrll Ass1sl1ncr,Elt., C8JI (203) 354·9375 : 
(deducted from total purchase). :,N t.'TRONICS R&D LTD. Ocpl. D rmoo11t111!tk D C.Shl•r·s cbeck/Money urder : 

•lJJUlchllt!ld•MCl.NtwMUJord. CT•771 O ~Ill O MisterCb1rge (BIDkNo._) :
List o r other educational programs available on request. • A.er.I . No. 	 • 

=~~'£!:;:=:~~;~'.:~:':':I: : '. :':'!::: :~t" 	 F.tp. 011._:
Melad Associates, Inc. :g :::.~.:'~'!;d.::u.·::::: : :: ::::! Add reu 	 : 

66 Main Street, South River, N.J. 08882 • (201) 238-7330 ~ A..W S:D ..... .. . ..-.1 .. •-..!..ail• ~ t.J~ 	 • 
• ,...... , .,~ " 111u1r•11cr c.... '" .,4,1 • .,,, • •• • tl l)' 	 ~ 

: 1.;_~•: ~';i..'• • • • • • • • • • • • • • • • • 5!,•!e. • • • • • • • • • •• • • • • • ~P.---. -.-.-.- .- .=. . -. -. .- .- .- .-

http:U~'N'.11
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10 REM *** BRAILLE LETTER TESTER *** 
20 REM - YOU WILL HEAR & SEE THE CODE • 

·FOR A RANDOM LETTER 
30 REM - TYPE THE LETTER OR TYPE = TO , 

•HEAR IT AGAIN 
40 REM - ASSEMBLY PROGRAM CODE 
50 I=826 
60 READ OP : IF OP <> -1 THEN POKE I,OP: 

•I=I+l :GOTO 60 
100 I=5000 
110 READ OP : IF OP <> -1 THEN POKE I , OP: 

•I=I+l :GOTO 110 
120 REM %%% OLD/NEW CONVERSION %%% 
130 ON PEEK(50003) GOSUB 310 
140 DATA 169 ,1 47,32,210,255 
150 DATA 160 , 0 ,17 7 , 6,170,169,46,157 , l21 , 

.129,200,192 , 6,208,243,96 
160 DATA 169,168,133,0,169,19,133,l 
170 DATA 169,136,133,6,169,19,133,7 
180 DATA 32 , 58 ,3,16 0 , 0 
190 DATA 177 ,6,16 0 , 0,24,106,144 ,15,13 3, 

·252,177,6,17 0 ,1 69,81 
200 DATA 157,121,129 , 32 , 129,3 , 165 , 252 , 

.200,192,6,208,232,96,169 
210 REM +++ TO CHANGE SPEED OF SOUND , 

• CHANGE DATA LINE 220 +++ 
220 DATA 200 
230 DATA 133,253,152,10,168,177,0,141, 

·74,232,200,177,0 
240 DATA 141 ,72,232 , 136 , 152,74 ,1 68 , 162 , 

.255,202,208,253,198,253,208,247 
250 DATA 169,0,141,72,232,96,-1 
260 DATA 0,80 ,16 0 , 2,82 , 162,1,3,9,25,17, 

.11,27,19,10,26,5,7,13,29,21,15,31, 

. 23 
270 DATA 14 ,3 0,3 7,3 9 , 58 , 45 , 61,53 
280 REM +++ TO CHANGE SOUND , CHANGE • 

·DATA LI NE 290 +++ 
290 DATA 15,240,200,180,15,120,35,90, 

.1 00 , 60 ,15,3 0 ,-1 
300 GOTO 360 
310 REM %%% CONVERSION ROUTINE %%% 
320 POKE 834 , 15 : POKE 858 , 15:POKE 862,16: 

.POKE 869,15:POKE 877,17l :POKE 879 , 

.15 
330 POKE 890,17l:POKE 900,172:POKE 925, 

.172 
340 RETURN 
350 REM - SET SOUND PARAMETERS AND • 

·CURSOR CONTROL VALUE 
360 POKE 59467 ,16:POKE 59466,51: 

.X=RND( - TI) : B=224-PEEK(50003)*28 
370 L=26:DIM L(26) :C=0 : FOR I=l TO 26: 

•L (I)= I : NEXT I 
380 REM - GET A RANDOM LETTER FROM • 

•THOSE REMAINING 
390 N=INT(L*RND(l) ) +l : Y=L (N) : A=Y+ 64 
400 REM ACTIVATE THE SOUND AND PRINT • 

.ROUTINE FOR THE CELL AND PRINT A ? 
410 POKE 867 , Y+5 : SYS (847) : POKE 33448,63 
420 REM - GET RESPONSE FROM TH E USER 
430 GET A$ : IF A$= "" THEN 430 
440 REM - IF RESPONSE IS =, THEN SOUND • 

·IT AGAIN 
450 IF A$= " =" THEN 410 
460 REM - INCREASE THE COUNTER FOR • 

•NUMBER OF TRIES 
470 C=C+l 

480 REM - PRINT THE USER'S RESPONSE 


490 POKE 33450,ASC(A$)-64 

500 REM -PRI NT THE RIGHT ANSW ER AND • 


•POSITION THE CURSOR FOR COMMENT 

510 POKE 33466,Y:POK E B, 168 : POK E B+l , 


·130:POKE B+2,5 

520 REM - IF ANSWER IS CORRECT, , 


•ELIMINATE THE LETTER FROM THE LIST 
530 IF A$=CHR$(A) THEN PRINT "CORRECT !": 

•X=L(N) :L(N)=L(L) : L(L)=X: L=L-1: 
·GOTO 550 


540 PRINT "WRONG . " 

550 PRINT TAB(4) ;"LHIT ANY KEY TO • 


•CONTI NUE ." 

560 REM - WAIT FOR USER TO HIT A KEY , 


•BEFORE CONTINUING 

570 GET A$:IF A$="" THEN 570 

580 REM - CONTINUE IF THERE ARE ANY , 


•MORE LETTERS 

590 IF L>0 THEN 390 

600 REM - TELL THE USER THE NUM BER OF , 


•TRIES TAKEN TO COMPLETE THE TEST 
610 PRINT " fiYOU COMPLETED THE 26 , 

•LETTERS IN" ;C: PRINT "TRIES." 
620 REM - RESET PARAMETERS BEFORE ENDING 
630 POKE 59467,0:POKE 59466 , 0:POKE , 

·59464,12 
64 0 END 

READY. 

10 REM *** A SOUND IDEA FOR THE BLIND , 
•*** 

20 REM == = ASSEMBLY PROGRAM CODE === 

30 I=826 

40 READ OP:IF OP<> - 1 THEN POK E I,OP : 


•I=I+l : GOTO 40 
50 REM === SCREEN LOCATIONS FOR BRAILLE , 

·DOT POSITIONS (5000 - 5005) === 
60 REM === AND BRAILLE CODES (5006 -5031) 

.., === 
70 REM === AND ALTERNATING TIM BRE AND • 

•NOTE VALUES (5032-5043) 
80 I=5000 
90 READ OP : IF OP<> -1 THEN POKE I,OP: 

•I=I+l :GOTO 90 
100 REM %%% OLD/NEW CONVERSION %%% 
110 ON PEEK(50003) GOSUB 330 
120 PRINT "fi": SYS 847 
130 DATA 169,147 ,3 2 ,21 0 , 255 
140 DATA 160 , 0, 177,6, 170,169,46,157,121, 

·129,200,192,6,208,243,9 6 
150 DATA 169 ,1 68,133,0,169 ,1 9,l33 , l,169, 

.16,141 , 75 , 232 , 169 ,1 5,141,74,232 
160 DATA 169 ,13 6 , 133,6 , 169 ,1 9, l3 3 , 7 
170 DATA 32 , 228 , 255, 240 , 251,20 1 ,3,2 08 , 

.14,169,0,141,75,232,141,74,232, 
·169,1 2 

180 DATA 141,76,232,96,133,252 , 32,58,3, 
.165,252,201,65,48,7,2 01,91 , 16,3 , 
·76,172 , 3 

190 DATA 201,49,48,211,201 , 55, l6 ,207,56, 
. 233 , 49,168 

200 DATA 177,6,170,169,81,157, l 21,129 , 
.32,207,3,76,105,3 

210 DATA 56,233,59 ,16 8 ,17 7 , 6,l60,0,24 , 
.106,144,15,133,252,177, 6 ,170,169, 
.81 

220 	 DATA 157 ,1 21 , 129 ,3 2 , 207,3,165 , 252 , 
.200,192,6,208,232,76,1 05 ,3,169 
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230 REM +++ TO CHANGE SPEED OF SOUND , 
, CHANGE DATA LINE 240 +++ 

24 0 DATA 200 
250 DATA 133,253,152,10,168,177,0,141, 

,74,232,200,177,0 
260 DATA 141,72,232,136,152,74,168,162, 

,255,202,208,253,198,253,208,247 
270 DATA 169,0,141,72,232,96,-1 
280 DATA 0 , 80 ,160,2, 82,162,l,3,9,25,l7, 

,11,27,19,10,26,5,7,13,29,21,15,31, 
,23 

300 REM TO CHANGE SOUND, CHANGE DATA , 
,LI NE 310 

310 DATA 15,240,200,180,15,120,35,90, 
,100,60,15,30,-1 

320 END 
330 REM %%% CONVERSION ROUTINE %%% 
340 POKE 834 ,15:POK E 868,15:POKE 872,16: 

,POK E 897,17l:POKE 902,171: 
,POKE 927,15 

350 POKE 945,15:POKE 953,17l:POKE 955, 
,15:POKE 966,17l:POKE 978,172: 
,poKE 1003,172 

360 RETURN © 

The Delmarva Computer Club 
P.O. Box 36 

Wallops Island, VA 23337 


Selectric® Inter£ ace System 

EASILY interfaced ro any IBM Selectric I, 
11, or III. 

STOP sp inn ing your wheels. Letter qual ­
ity at an , ffordablc price. 

c ONNECTS ,·ia Para llel or RS-232. ac­
co n1111 od :.m .·s :iried hand haki11 g. 

0 NLY S575 to S599. Dealer inquirie 111­
vited. 

NEW desig n J.Ho,·ides added feat ures. 

MINICROSSWORD Computer invents a 
crossword puzzle on the screen. When the puzzle 
is formed. you fil l in the words. If you can't supply 
a word. the computer wil l fill it in (and deduct 
points from your score !) Thousands of different 
puzzles can be generated. 

WORD SEARCH Computer generates word 
search puzzles using either a Spanish. French or 
geography word list. Atari version uses color. 
sound and other special effects. and will even 
generate printed puzzles for you to do when 
away from the computer. This is an excellent way 
for students to practice foreign language 
vocabulary. 

ASTRO-QUOTES This is an anagram-type 
game.The goal of the game istoguessafamous 
quotation. Clues are letters that the computer 
inserts in the correct slots in the quotation when 
the player correctly guesses the definitions of a 
series of words. 

KROSS 'N QUOTES Quotat ion guessing 
game in which the p layer works against the 
clock. Player fil ls in the quote by picking scram­
bled letters and putting them in place using the 
joystick. 

Available at Computerland and other fine com­
puter stores. or. directly from us. 

16.95' 23 .95' 16.95' 16.95' 
Apple Apple disk TRS-80 Atari 

Minlc1ossword 24K 48K 16K 24K 
Word Sea1ch: 16K 32K 16K 16KGeography 
Word Sea1ch: 16K 32K 16K 16KSpanish 
Word Sea1ch: 16K 32K 16K 16KFrench 
Astra Qo.Jotes 16K 32K 16K 16K 
Kross 'N Qo.Jotes NA NA NA 16K 

' p lus SI SO sh1ppmg and handling 

·Apple is a rrodemork d Apple Computer Co-p 

· RS-80 is o frodemorl< cJ he Tandy Cao ·ATARI LS a 1rodemo11< cl Alon Inc 

ESCON Products, Inc. 

12919 Alcosta Blvd. 


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

Program Design. Inc. Department CA 11 ldor Court Greenwich. CT 06830 
203-661-8799 
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Matrix Row 

Operations 

A mathematics 
classroom-teaching 
aid 
William L. Hinrichs 
Rockford. 111. 

After teaching the elementary row op ration · on 
matrices and their app lications on a chalkboard or 
overhead projector for many years, I have found a 
better teaching tool. Using a computer and this pro­
gram, Matrix Row Opera tion , h as liminated a 
majo r stumbli ng block to learning. D eta iled fraction 
arithmetic always obscured th big pi cture concepts 
a nd techniques. All of the input a nd output for this 
program is in the common fraction form used in text­
books and familiar to the student . However all frac­
tion arithmetic including multiplica tion , addition 
a nd reducing is done by the com puter. This allows 
us to concentrate on the big piccure while avoiding 
the details during classtime . 

Easy Conversion For Apple & TRX·80 
This program was written for a Commodore PET 
computer , but with minor modifications it wil l run 
on an Apple , TRS-80 , or other machine. o machine 
la nguage i used and th e BA IC u ed is tandard. 
Due to a lack of standardization of creen con trol 
statements, most of the PRINT sta tements will have 
to be modified. Loop index variables have been left 
off ome EXT statements and may have to be 
added. 

Classroom Equipment Set-up 
All that is required to use this program with a small 
group is a PET computer with 8-K RAM and any 
ROM version. Due to the array size li mitation of 
version 1.0 , the program's use is lim ited but it wi ll 
run a nd can be used effectively. For a large group, I 
use a Petunia video interface board from HUH 
Electronics to connect our PET to a TV moni tor a nd 
th en connect that monitor to a second monitor with 
very satisfactory results . Thi arrangement has 
worked well with up to 40 students in a class. 

Sample Run 
Before 1 describe the progra m , a sample run i in 
order. W e will solve a system of two equations in 
two 	unknowns by matrix row reduction . 

Problem: 

Find 	all solu tions , if a ny, of this system of lin ear 
equations : 
5x + 3y = 9 and - 4x + 2y = - 16. 

Mathematical Analysis 
W e will set up a matrix representation of this system 
of equations and manipulate it by appl ying the 
elementary row operations. At each st p , we will 
have a ma trix r pre enta tion of a system of quations 
~ith th e same solutions as the original one . ur goal 
1s to end up with a ma trix representation in row ­
reduced form from which the solution to a ll the 
systems can be ca il y read. The origina l and row-
r. du d ma trices are ill ustrated in the comput r solu ­

uon b low. For more information on the 

mathematics of m at rices, I would recommend Col­

lege Algebra, Gusta fson & Frisk , Brooks/Cole Pub . 

Co . 1980, pp. 116- 175. Most other colleg a lgebra 

tex ts a lso have a chapter on matric s. 


Computer Demonstration 
1. 	 LOAD the program and RU it. 

The di ·play which follow are exact opi s of the 
creen . Each display has had all inpu t added to 

the right of the? , and when the R ETUR key 
is pressed we go on to the next screen . COM­
MAND? is always the first input request ·d on 
each screen. For some commands, addi tional 
inputs are requested above th e COMMAND? 
line. 

2. 	 T he command menu will be displayed a nd our 
response to COMMA D? is 'EM for nt r 
ma trix . 

************************************ 

** COMMAND MENU ** 
** ? DISPLAY MENU ** 
t. EM ENTER MATRIX * * *F: MULTI PL'r' F.:Di·J * 
* *R+ MULTIPLY ROW AND ADD * 
t. 	 IR INTERCHANGE ROWS * 
* DOM DISPLAY ORIGINAL MATRI X * * DIM DISPLAY CURRENT-1 MATRI X * 
* DCM DISPLAY CURRENT MATRI X * 
* B BACKUP 1 STEP 	 * * G! G!UI T 	 * 
** COMMAND? EM ** 
* ************************************* 




~1~-~-: ..,. ·' .. 
ff ·10 VISMEM ( CL .· 5 , 

~·':20 . P=l60: o,;,ioO'' ,
'· : ~o ,XP=l44: XR=L:'.s* 3 .1415927 


i!O YP=56: Y.R=l : • ZP=64 
.. 50 XF=XR/XP: YF'=¥P/YR: ZF=XR/ZP 

60 	FOR ZI=-Q ''TCF~l 
IF. zr<-ZP ;OR1Zf>ZP GOTO 150 
ZT=ZI*XP/ ZP: ·'.i z'=zI 
XL=INT(.S+SQR(XP*XP-ZT*ZT)) 
FOR XI=-XL TO XL 
XT=SQR(XI*XI+ZT*ZT)*XF: XX=XI 
YY= (SIN (XT) +. 4*SIN ( 3*XT)) *YF 
GOSUB 170 '.' 0 

· :~~~ · ·~.~~;;,; ;{\frY ·.· 

STOP 
Xl=XX+ZZ+P 
Yl=YY-ZZ+Q 
GMODE 1: MOVE Xl,Yl: WRPIX 
IF Yl=O GOT0.- 220 
GMODE 2: LINE Xl,Yl-1,Xl,O 
RETURN 
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3. 	We can now enter our matrix row by row. In 
response to the prompl, we follow each entry by 
pressing the RETURN key. The number of 
rows is 2 and the number of columns is 3. We 
follow these responses with the matrix values by 
row. The COMMAND? response now is 
'DOM' which causes the original matrix to be 
displayed in row , column form. 

************************************ 

** HOW MANY ROWS? 2 	 ** * HOW MANY COLUMNS? 3 	 * * t1( 1 1 ) =·-::· 5 	 * * MC 1 2 > =? 3 	 * * M( 1 3 ) =? 9 	 * * MC 2 , 1 ) =? -4 	 * * MC 2 2 ) =? 2 	 * * MC 2 3 ) =? -16 	 * 
* 	 * 
* 	 * 
* 	 * 
* 	 * 
** COMMAND? DOM 	 ** 
************************************ 


4. 	 We need a 1 in the first row, first column so our 
COMMAND? is *R for multiply a row. We are 
then prompted to enter ROW TO BE 
MULTIPLIED? , to which we reply 1. Next we 
enter 1/5 to the prompt MULTIPLIER? . Note 
that the en try is a common fraction. Following 
the last entry the screen clears and the new or 
current matrix is displayed with all fract ions 
reduced . 

************************************ 

* 	 * 

** 	 5 3 9 ** 
* 	 * 
* 	 *
* 	 *
* 	-4 2 -16 * 
* 	 * 
* 	 * 
* 	 * 
* 	 * 
** ~:m.J TO BE MULTIPLIED? 1 ** * MULTIPLIER? 115 	 ** COMMAND? *R 	 * 
* 	 * ************************************ 


5. 	 We now need a 0 in the second row, first column so 
our COMMAND? is *R + for multiply a row 
and add to another row. We answer ROW TO 
BE MULTIPLIED? with a 1, MULTIPLIER? 
with a 4 a nd ROW TO BE ADDED TO? with 
a 2. Th;se operations are performed and the 
result is displayed. 

************************************ 

* 	 *
* 3 	 *9 
f. 1 	 * * 5 	 *5
* 	 * 
** -4 2 -16 	 ** 
* 	 * 
* 	 * 
** ROW TO BE MULTIPLIED? 1 ** * MULTIPLIER? 4 	 * * ROW TO BE ADDED TO? 2 * 
t* COMMAND? *R+ ** 
* * ************************************ 


6. 	We now get a l in the second row, second column 
by responding with *R for COMMAND?, 2 for 
ROW TO BE MULTIPLIED? , and 5/22 for 
MULTIPLI ER? . 

************************************ 

* 	 *
* 3 	 * * 1 

9 	 ** 5 	 *5

** 22 ** 
* 	 0 

-44 
** 5 	 *5

* 	 *
* 	 * * 	 * 
*t. ROW TO BE MULTIPLIED? 2 ** 
t MULTIPLIER? 5/ 22 	 * 
t. COMMAND? *R * 

* * 
************************************ 

7. 	Our last row operation creates a 0 in the first 
row, second column by responding a COMMAND? 
with *R + , ROW TO BE MULTIPLIED? by 2, 
MULTIPLIER? by - 3/5, and ROW TO BE 
ADDED TO? by 1. The fin al or row-reduced matrix 
will then be displayed . 

************************************ 

** 3 	 **9 
:+: 1 	 * * 5 	 *5

* 	 * 
** 0 1 -2 	
** 

* 	 * 
* 	 * 
** ROW TO BE MULTIPLIED? 2 ** 
t MULTIPLIER? -3/5 	 * * ROW TO BE ADDED TO? 1 * 
*t. COMMAND? t.R+ ** 
* ************************************* 




59 April. 1981. Issue 11. COMPUTE! 

An Intelligent Alternative 


In the research you are doing before purchas­
ing your computer printer. you are probably con­
fused by the various claims. speeds. choices. 
shapes and prices. Well, we 'd like to clear the air 
a bit and tell you about the most unusual comput­
er-printer around - the TYPRINTER 221 . 

Yuu see. it's unusual because it is totally 
compatible with every computer and word proces­
sing program . . . from the largest to the smallest. 
It ' s versatile to the point of incredibility ... We'll 
discuss the broad advantages and explain the 
details. 

THE DAISY WHEEL 
The special daisy wheel supplied is of a unique 
design consisting of a 100 character carrying radii. 
Each radii is formed of two distinct types of 
plastic - an "elastic plastic" for the stalk of the 
radii. and a comparatively "hard plastic" used to 
form the character area. This. combined with a 
very narrow character profile and a special posi­
tioner on each of the I00 radii. guarantees a 
uniform character density. There is near perfect 
geometric positioning of the character with no 
character higher or lower than the others. And 
because of its unique dual material design. micro­
vibrations have virtually been eliminated. leaving 
your final copy clean. clear and smudge free. The 
copy produced is comparable to that produced by 
metal daisy wheels and at a fraction of the cost. 

KARO SECTION 

THE KEYBOARD 
The keyboard ha s been referred to as a triumph of 
human eng ineering - from the way the keys seem 
to have been custom designed to lit your lingers. 
to the way the special feature switches have been 
grouped. A flip of a switch jar under computer 
control of course) and the printer becomes a 
foreign language machine. Push a button. and like 
magic the printer automatically locates and lines 
up columns of figures . perfectly balanced between 
the margins. This incredibly fast. extraordinarily 
quiet electronic keyboard puts more programming 
power at you fingertips then printers costing five 
to ten times as much . 

TYPRINTER 221 

THE DISPLAY 
The TYPRINTER 221 presents a new dimension in 
operator/ machine communications. In the manual 
!typewriter) mode. the printer controls and verifies 
all entries before printing. The display exhibits the 
last 15 characters of the text. word-by-word, until 
the end of the line. The operator may control what 
will be printed before the actual printing takes 
place. Th is new found flexibility enables you to 
make modifications along the entire line and in 
both directions. This 20 character plasma display 
has the abil ity to scroll backwards as well as 
forwards; will give the operator a visual indication 
as to which print mode is currently being selected 
as well as the number of characters remaining 
before the right margin is reached. The display will 
also indicate to the operator: 

The number ot characlers available What cha1ac1ers will be mserted 
m The memor y mlo an euslmg rexl. 
When lhe prm1e1 •s m an erro1 When rhe memory for lhe previous 
tond1t1on hnt has been selecled. 
When a P" p1ogrammed lor m lay A wa1nmg message tha1 the end ol 
oul has been selec ted lhe page is being approached. 
When 1he pnnter is opera11ng from Thal a hyphl!n ;:won dec1srnn musr be 
1he 1nrernal memo1y, made 

PRINT MODE 
The TYPRINTER 221 will allow you to automatic ­
ally hig hl ight individual characters. words or 
complete sentences. Whatever is entered from 
the keyboard or from the computer. even an 
existing text file. can be printed in one or more 
of the five different modes: 

tradit ional printing; 
underlined characters; 
true bold characters where the horizontal 

component of the character is increased 
without disturbing the vertical com­
ponent; 

characters which are both bold and under­
lined. and; 

a fe ature unique among computer printers­
printing in reverse - white on black. 
sort of reverse video on paper. 

MULTILINGUAL CAPABILITY 
Aunique and useful feature of the TYPRINTER 221 
is its capability of be ing able to print in several 
lang ua ge s without changing the daisy wheel. 
In addition to English. every standard daisy wheel 
has the ability and the necessary characters to 
print in French. Spanish. It alian and German. 

THE FEATURES 
Automatic justification of the right margin 
The electronics of the TYPRINTER 221 have made 

right hand justification a simple. automatic 
operation. 

Phrase and format storage 
Phrases. dates. addresses. data. etc. that· 
may be stored in your computer's mem ­

ory may be sent over to the printer and 
stored in one of the "memory bins" of the 

printer. This information may then be used by the 
operator in the manual mode. This can save you 
hours when trying to get a form "just right." 
Automatic centering 
The TYPRINTER 221 will not only center any title 
between the pre-set margins. but will also center 
over one or more columns, or over any specific 
point and will even align copy with the right 
margin independent of the left margin. 
Automatic vertical lines 
A command from the computer enables an auto­
matic feature which prints vertical lines at any 
point on the paper. 
Automatic tab sequence recall 
With the TYPRINTER 221 you may store and recall 
the most frequently needed margin and tab 
sequences for applications such as daily corres­
pondence. statistical reports. etc. This guarantees 
consistent high quality appearance of each 
document. 
Paragraph indent 
A computer command instantly sets a temporary 
margin in order to print one or more indented 
paragraphs with respect to the right margin. 
Automatic decimal point location 
No matter how many figures to either the left or 
right of the decimal point. the TYPRINTER 221 
will automatically line up the figures with the 
dec imal point in any position you choose . 
Statistical printing has never been easier. 
Column layout 
This feature allows you to obtain automatic and 
perfect distribution of spaces between columns in 
respect to the margins . A perfect page balance is 
assured without the need to carry out calculations 
or addit ional operations. 
There is a wide variety of options that you c11n 
add to TYPRINTER 221 . 

By now you are probably convinced that we 
are sold on our machine. and we hope you can 
understand why. In fact , why don 't you use these 
facts to measure against any and / or all the other 
computer printers on the market. 

When you do, you will realize the TYPRINTEA 
221 is an intelligent electronic typewriter, a text 
formatter - and a brilliant computer printer ­
avai lab le at a suggested list price of only S2850. 

TYPRINTER 221 is available at your local 
computer shop - or we 'II tell you where you can 
see and try one if you call us at 

HOWARD 
INDUSTRIES 

2051 E. CERRITOS AVE., SC 

ANAHEIM, CA 92806 


714/ 778-3443 
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8 . 	W e now interpret this row red uced m atrix as a 
system of equations with the same solution as 
the original system 
x = 3 and y = - 2. 

************************************ 

* 	 * 

** 1 0 3 	 ** 
* 	 *
* 	 * ** f1 1 -2 	 ** 
* 	 * 
* 	 * 
* 	 *
* 	 * * 	 * * 	 * 
** COMMAND? Q 	 ** 
* 	 *
************************************ 


9. Our last COMMAND? is Q for quit. This a llows 
a clean exit from the program. 

In class, we can handle sys tems of 5 , 6 , or more 
eq uat ions with no more difficulty than solving two on 
the cha lkboard . The exa mple was kept small to con­
se rve space in the article . Please note tha t the input 
conce rned strategy decisions invol ved in the row­
reduction method and not with the details of the 
matrix row operations. Another nice command in the 
menu is B for backup one step . If we don ' t get the 
des ired result s at a ny step , B returns us to the status 
prior to the last command. At any step, we may 
displ ay the origina l, current, or current-1 matrix . If 
an inte rcha nge of rows is desi red the comm a nd IR 
causes it to ha ppen. 

Mathematics Topics Taught 
I have found this program useful in teaching the 
trategies and a pplicat ion of row-reduction to olve 
·ys t 	ms of linea r equa tions, finding th e in ve rse of 
a ny 	·quare mat rix tha t has o ne, a nd findin g the 
va lue of a dete rmina nt of a square matrix by first 
zeroi ng all entries under the diagonal and then 
findin g the prod uct of the di agonal entries . Discus-
ion of the a lgebra of the simplex method is clarified 

and implified when using this progra m . The simplex 
method is a mat ri x technique for the solutio n of 
linear program ming problems. 

Non-Classroom Uses 
Students ca n use this program on a PET in a learn ­
in g cente r or library to practice and reinforce their 
understa ndin g of matrix strategies. I have a l o fo und 
the program valu able fo r produc in g step by step 
ha ndou ts to supplem ent the example contai ned in 
ou r tex tboo k. l have been a ided greatly in thi s las t 
app lication by the KEYPRINT program w ritten by 
C harles Bra nno n, COMPUTE! #7, pp . 84, 86 . I 

LOAD a nd in itia lize KEYPRI T first, then 
whenever I want a copy of the cu rrent screen con­
tents I proceed as usual. 

Structure Of The Program 
The progra m is a menu driven s t of" ten ·ubrou tines 
referenced from the main program by n o r the 
menu commands. Their locations a nd fun ctio n are: 

COMMAND 	 LOCATION FUNCTION 
2200-2310 Displ ays menu . 

•R 1900- 1996 Multiplies row . 
•R + 1700-1880 Multiplies entr ies of one row 

and adds to anot her. 

IR 2000-2090 Interchanges an y two rows. 

B 2400-2430 Backs up 1 step. Current and 


current-I , matrices are 
switches. 


DOM 1205- 13 10 Displ ays original matrix. 

DIM 1210-1 3 10 Displays intermedia te 


(current-1) mat rix. 

DCM 1215-13 10 Displa ys current matr ix. 

EM 1000-1090 Accept s input of the ori ginal 


matrix . 


Q 2100-2120 Clears screen and exits 

program . 


In add ition , there a re fou r workhorse subrout ines that 
a rc ca ll ed by mo ·t of th main sub rout ines li sted 
above. A fra ction reduce r ro utin e a l 1400- 1470 
reduces a ll frac tions a nd a lso se rves to lind leas t com­
mon denomina to rs for add ition . A ma tri x switch er 
at 1500-1560 is the entry rou t ine a nd the *Rand 
*R + routines. T h move current Lo cu rren t- I 
routin e a t 1600- 1650 is used by the *R , *R + , IR , 
a nd B routines. 

DATA STRUCTURE 

**************************************** 


M~·: <M.. F.:.•C . F' ::0 

/ .:+ 

...·· 
..- .;-..:­ CUF.:F.:Et·

t----_•'' ,.. ·" ] 

,.___________.... 
r-····_ ________.... 

..·J 
CU F.:F.:EHT 

lT-1 

**************************************** 

Th ree matric s a rc stored a one !"our-dimensio ned 
a rray M % (M, R , ,P) . M is the matrix nu mbe r with 
1 =orig ina l, 2 =current-I , a nd 3 =current. R is the 
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Microphys Programs 

PET 

Software Special is ts APPLE 
~ Science and EducationI)( u 
~ 

Microphys is pleased to announce the availability of its 

educational software for use with the Commodore PET/CBM 

and Apple/Bell & Howell microcomputers. These programs 

have been successfully employed in Chemistry, Physics, 

Calculus and Mathematics classes on both the high school 

and college levels. 

The programs are supplied on C-10 cassettes and are 

accompanied by complete instructions so that even those 

with little or no computer experience may immediately utilize 

the software in their classrooms. Each cassette retails for 

$20 and may be obtained from leading computer dealers or 

directly from Microphys. 

Each Physics and Chemistry cassette has both a computer­

assisted and individualized-instruction program recorded on 

opposite sides of the cassette. The CAI program gu ides the 

student through interacts with the computer and receives 

immediate evaluation of his responses and/or assistance 

when needed. The I/I program generates a unique set of pro­

blems for each student. The computer can supply answers 

so that the student may check his own work. If the teacher 

directs the computer to suppress these answers, the student 

completes his work at home and then feeds his results into 

the computer which grades his work, supplying the answers 

to those questions incorrectly solved by the student . NOTE: 

each time a particular program is run , a different set of 

numerical values is generated. In most instances, an entirely 

new problem is presented. The Mathematic and Calculus 

cassettes have only the individualized-instruction feature. 

For those using disk drives, the programs have been 
coherently grouped and are available on diskettes. The price 
of each diskette is $180 which represents a considerable 
savings with regard to the individual cassette price. 
A partial list of the programs ava ilable appears below. 
Please write for the Microphys Winter Catalog which 
describes the complete line of educational software for use 
on the PET/CBM and Apple/Bell & Howell microsystems. 

CALCULUS CASSETIES 

PC72&011tercn t1a11 on of Algebraic Fu nc tions 
PC727·MmwnaJ M1nlma Problems: Parl I 
PC728·Max1maJMln1ma Problems: Par! 11 
PC729·Rela11vc Ral e Problems: Pan I 
PC730-Rela11ve Rale Problems: Par! II 

~g~5~:~~~~::~·,~~t~nA~?~~1r;~~~~~~;:~~~nctlons 
PC733-tntegrallon o t Trigonometric Fu nct ions 
PC734-ln1egra11on· Areas o f Plane Figures 
PC73S.lntegra11on Volumes o f Solids 
PC736-lnregrar1on Arc Lengths 
PC737 lnregra11on Su ri ace Areas o f Soltds 

PHYSICS AND CHEMISTRY CASSETIES 

1 l inear K 1nema11cs 21 Seues Parallel Circuit Analys is 
2 Pro1ectlle Motion 22 Fa1aday' s Law 
3 Momenium and Enerqy 23 Gram·M o1ecula1 Mass 
4 Energy and l he Inclined Plane 24 The Mo le Concept 
5 lnelasi.c Coll1s1ons 25 The Mo lartty Concep t 
6 Cenl r1pela l Force 26. Ttle Norrnallly Concepl 
7 Pulley Sys1ems - Machines 27 Tile M olallty Concep t 
8 Specific Heal Capaci ty 28 S11ocn1ome1ry: Mass/Mass 
9. Calor1me1ry 29 S101ch1ome 1ry: Mass/Volume 

10 Heals o f Fus1onlVapor1za11on 30 S101ch1ome1ry. Volume/Volume 
1 Spec if ic Gas Laws 31 S101ch1ometry. General 
12 General Gas Laws 32 Percen1 Concen1ra11on 
13 Therm0dynam1cs I JJ pH Concepl
14 Thermodynamics II 34 EMF o f e1ec1rocriem1ca1 Cells 
15 Transverse S1ana1nq Waves 35 Elecrr1c F1ela Analysis
16 Long1tud1nal S1anct1n(] Waves 36 Pt'loloelectoc Elfcc1 
t 7 Lenses and Mm ors 37 Symools and Valence Dri ll 
18 Relrac 11on 0 1 U gn1 38 Names (11 Compounds Drill 
19 Senes C11cu11 A na1ys1s 39 Formulas o f Compounds Or Ill 
20 Paralle l Circutl A nalysis I 40 Tora! Infernal Re l lec11on 
20A Parallel C1rcu1t Analysis 11 

Pl Phys ics I D•sll.1111 r• " '""'\" r r ,.,, ,,. ,,.Q I "'<l'a" !Ii 
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Microphys Programs 
2048 Ford Street 

Brooklyn, New York 11229 
(212) 646-0140 

GAME DESIGNERS AND 

PROGRAMMERS 


Join the professionals who use storyboards to lay out 
their designs before writing their programs. The 
Program Concept Sheet™ separates your creative 
design task from the analytical task of actually writing 
the program. At just $4.50 per pad, this just might be 
the best design tool you will ever use. 

ATTENTION ATARI, 

APPLE, AND COMMODORE 


USERS 


The PrestoDigitizer™ tablet is now in stock for the 
computer you use, be it the Atari 400 or 800, the Apple 
II or II+ , or the Commodore CBM, PET or VIC. At $50 
($65 for the Apple version), this device is the lowest 
priced tool for graphics input and character 
recognition on the market today. The PrestoDigitizer 
comes complete with software and full documen­
tation . 

The Program Concept Sheet and PrestoDigitizer are 
products of lnnovision , P.O. Box 1317, Los Altos, CA 
94022, (415) 964-2885. 

Dealer Inquiries Invited. 

MICROMATH 

1i 
revolutionizes the 
teaching of math! 

Grades 6 to 12 
M icroMath is a complele review 
mathematics course which will be of great 
value to students lrom grade 6 through 12. 

E

93 Lessons, 16 Tests, 150 Page Workbook 


Studenls can choose from 93 separale 

lessons (each with pre·tes t and lesson) and 

work comfortably at their own speed, with 

peers or individually. Each unit has ils own 

post lesl and the entire package is sup· 


0 

plemented wilh a 150 page workbook. 


Runs on COMMODORE PET 16K and APPLE 11+ 
PET version consists ol 5 d isks : lhe APPLE 
vers ion has 10 disks . 

ii Presently in use across Canada and the U.S. 
MicroMath is lhe only lull. one-:-semes1er 
course ol its kind in North America and is 
highly praised by lhose 1ns1ruclors using i t. u $500.00 for complete package (U.S. funds) 
A demonslrat ion disk, consis ting ol 8 sam­
ple lessons and 2 I es ts. is avai lable tor only 
S25.00 

For more information1• Wri te Mr. F. Winter, 

s SHERIDAN COLLEGE 
1430 Trafalgar Road, 
Oakville. Ontario. 
Canada L6H 2L 7 

or call ( 416) 845 ·9430 . 
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row number a nd C is th · ·olu mn number. P = I 
means num -ra tor and P = 2 mea n denom in ato r. The 
denom in a tor for any integer has a va lue of l. An in­
teger a r ray nam e (M % ) wa · chosen ro conserve 
memory ·o that th is program ca n be eff ct i\' · in an 
BK machine . T hi limi ts a ny num rator or 
denom in a tor to the maximum integer . ize a nd oc a ­
siona ll y causes overfl ow problems. This occur in 
large m at rix problem s with m a ny relat iv ly prime 
factor" It happen ·e ldom but a check has been 
pa tched in to de tec t thi a nd give you th e chan ·e to 
back up one step and try something else. 

Summary 
Thi · program has three no tab le weakn c cs. It has 
no provisions for work on matri es w ith d im al 
entri sand it's use in th classroo m docs r qu irc a 
minim al amount of time and planning for equ ipment 
set-up . It a lso bombs occasiona ll y as mentioned 
above under data struct ure. The trengths of thi s 
program far outweight th w aknesses and ma ke it 
an ·ffec ti ve t aching tool. It a ll ow co ncentration on 
strategy a nd concepts ra th ·-r th a n detai ls. It ha nd les 
fractio ns the way the students are expected to , 
display in g resu lts and ac cpting in put in a hu man 
rat her than a com puter way . It ha· . av d my 
studen ts a nd me valu able class ti m and has l ~d th m 
to a b tl c r understanding of th e ideas being taught. 
In addit ion , it can be used ou tside of class for a 
va rie ty of a pplica tio n " 

I hope other m a th emat ics t ·acher will lind thi s 
p rogram as u cf'ul as I have . If ou don' t wi ·h to 
spend your time keying the program into yo ur 
machin e I will be ha ppy to send you a copy on tape. 
Send a heck for $ 10 .00 a nd your na m , a nd om-
pl tc addr ss to W illi am L. Hinrichs, 5056 Welsh 
Ct. R ockford , Ill ., 6 11 07. 

5 REM ***MATRIX ROW OPERATIONS**** 

6 REM **************************** 

7 REM **(C)l981 WILLIAM HINRICHS** 

8 REM **************************** 

9 REM *** ROCK VALLEY COLLEGE **** 

10 EX=0 

20 PRINT"fittttttt~~~~~ MATRIX ROW , 


,OPERATIONS" 
30 PRINT"t~~~~~ CLASSROOM DEMONSTRATION• 
40 PRINT"t~~~~~(C)l980 WILLIAM, 

,HINRICHS" 
50 T=TI 
60 IF TI-T<600 THEN 60 
70 PRINT"fi" 
100 GOSUB2200 
110 GOSUB900:GOT0110 
900 REM*** COMMAND INPUT *** 
910 DATA?,*R,*R+,IR,B,DOM,DIM,DCM,EM,Q 
920 PRINT"httttttttttttttttttttttCOMMAND 

,"; 
930 INPUTA$ 
940 I=l 
950 READB$ 
960 IFA$=B$THEN980 
965 I=I+l:IFI>l0THENRESTORE:GOT0920 

970 GOT0950 
980 ONIGOSUB2200,1900,1700,2000, 24 00, 

,1205,1210,1215,1000,2100 
990 RESTORE:RETURN 
1000 REM*** INPUT MATRIX *** 
1005 PRINT"fi" 
1010 INPUT"HOW MANY ROWS";NR 
1020 INPUT"HOW MANY COLUMNS";NC 
1030 DIM M%{3,NR,NC,2) 
1040 FOR R=l TO NR 
1050 FOR C=l TO NC 
1060 PRINT"M("R","C") =";:INPUTA$ 
1070 GOSUB1100 
1080 M%(1,R,C,l)=N%:M%(1,R,C,2)=D% 
1085 M%(2,R,C,l)=N%:M%(2,R,C,2)=D% 
1086 M%(3,R,C,l)=N%:M%(3,R,C,2)=D% 
1090 NEXT:NEXT:RETURN 
1100 REM*** FRACTION SPLITTER ** * 
1110 L=LEN (A$) 
1120 FOR I=lTO L 
1130 IFMID${A$,I,l)="/"THENN%=VAL (LEFT$( 

,A$,I-l)) :D%=VAL(RIGHT$(A$, L-I)): 
,I=L:K=l 

1140 NEXT I 
1150 IF K<> lTHENN%=VAL(A$) :D%=1 
1160 K=0:RETURN 
1200 REM*** MATRIX PRINTER *** 
1205 M=l:GOT01217 
1210 M=2:GOT01217 
1215 M=3 
1217 PRINT"fi" 
1218 IFNC>7THENT=4 
1219 IFNC <8THENT=5 
1220 FOR R=l TO NR 
1230 FOR C=lTONC 
1240 N%=M%(M,R,C,l) :D%=M%(M,R,C, 2) 
1246 GOSUB1400 
1248 I FD%=-i THENN% =-N%:D%=1 
1250 N$=STR$(N%):LN=LEN(N$) :D$=STR$ (D%): 

,LD=LEN(D$) 
1260 IFD%=1AND(T-LN) <> 0THENPRINT" t "SPC(T 

,-LN)N$"T";:GOT01280 
1262 IFD%=1AND(T-LN)=0THENPRINT"t"N$"T"; 

,:GOT01280 
1265 IF(T-LN)>0THENPRINTSPC(T-LN); 
1270 PRINTN$"~~~t~~~H~t";:IF(T-LD ) > 0T 

,RENPRINTSPC(T-LD); 
1275 PRINTD$"TT"; 
1280 NEXT C 
1290 PRINT"Ht" 
1300 NEXT R 
13HI RETURN 
1400 REM*** FRACTION REDUCER *** 
1405 IFN%=0THEND%=l:B=l:RETURN 
1410 IF N%>D% THEN A=N%:B=D%:GOT01440 
1420 IF N%<D% THEN A=D% zB•.N% :GOT01440 
1430 IF N%=D% THENN%=l:D%•l:B=l:RETURN 
1440 O=INT(A/B) :RZ=A-O*B 
1450 IFRZ=0THEN N%=N%/B:D%=D%/B:RETURN 
1460 A=B:B=RZ 
1470 GOTO 1440 
1500 REM*** MATRIX SWITCHER *** 
1510 REM SWITCH MATRIX Ml WITH MATRIX M2 
1520 FOR R=l TO NR 
1530 FOR C=l TO NC 
1540 FOR P=l TO 2 
1550 T%=M%(Ml,R,C,P) :M%(Ml,R,C,P) =M%(M2, 

,R,C,P) :M%(M2,R,C,P)=T% 
1560 NEXT P,C,R:RETURN 
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1600 
1610 
1620 

REM*** MOVE 
FORR=lTONR 
FORC=lTONC 

CURRENT MATRIX TO PRIOR 2060 

2070 

T%=M%(3,Rl,C,2) :M%(3,Rl,C,2)=M%(3, 
-.R2, C, 2) : M% ( 3, R2, C, 2) =T% 

NEXTC 
1630 FORP=lT02 2080 EX=EX+l:REM EX IS POWER OF -1 TO ..., 
1640 M%(2,R,C,P)=M%(3,R,C,P) -.USE IN FINDING THE DETERMINANT 
1650 NEXTP,C,R:RETURN 2085 GOSUB1215 
1700 REM*** R2=Rl*CONSTANT+R2 *** 2090 RETURN 
1725 PRINT•httttttttttttttttta 2100 REM*** QUIT *** 
1730 INPUT.ROW TO BE MULTIPLIED•1Rl 2110 PRINT"fi" 
1732 IFRl<lORRl>NRTHEN1725 2120 END 
1735 GOSUB1600 2200 REM*** DISPLAY MENU *** 
1740 INPUT"MULTIPLIER"1A$ 2210 PRINT"fi COMMAND MENUt" 
1750 GOSUB1100 2220 PRINT" ? DISPLAY MENU 
1760 INPUT.ROW TO BE ADDED T0"1R2 2230 PRINT"t EM ENTER MATRIX 
1770 IFRl<lORRl>NRORR2<lORR2>NRORRl=R2TH 2240 PRINT"t *R MULTIPLY ROW 

-.EN1725 2250 PRINT"t *R+ MULTIPLY ROW AND ..., 
1780 GOSUB1400:NC%=N%:DC%=D% -.ADD 
1790 FORC=lTONC 2260 PRINT"t IR INTERCHANGE ROWS 
1791 
1792 

N%=NC%:D%=M%(2,Rl,C,2):GOSUB1400 
Nl%=N%:D2%=D% 

2270 PRINT"t 
-.MATRIX 

DOM DISPLAY ORIGINAL ..., 

1793 N%=M%(2,Rl,C,l) :D%=DC%:GOSUB1400 2280 PRINT"t DIM DISPLAY PRIOR ..., 
1794 N2%=N%:Dl%=D% -.MATRIX 
1795 P=Nl%:Q=N2%:IFABS(P*Q)>32767THEN245 

...,0 
2290 PRINT"t 

-.MATRIX 
DCM DISPLAY CURRENT ..., 

1796 P=Dl%:Q=D2%:IFABS(P*Q)>32767THEN245 2295 PRINT"t B BACKUP 1 STEP 
-.0 2300 PRINT"+ Q QUIT 

1800 N%=Nl% *N2% 2310 RETURN 
1810 D%=Dl% *D2% 2400 REM*** BACK UP 1 STEP *** 
1815 GOSUB1400 2410 Ml=2:M2=3 
1816 Nl%=N%:Dl%=D% 2420 GOSUB1500:GOSUB1600:GOSUB1215 
1818 N%=Dl%:D%=M%(2,R2,C,2) 2430 RETURN 
1819 GOSUB 1400 2449 REM PRODUCT TOO LARGE ERROR MESSAGE 
1820 
1825 

LC=Dl%/B*M%(2,R2,C,2) 
N%=LC/Dl%*Nl%+LC/M%(2,R2,C,2)*M%(2, 

2450 PRINT"fitttttttttttVALUE TOO ..., 
-.LARGE!!!":PRINT"TO CONTINUE, 

-.R2,C,l) ..., PRESS RETURN. " 
1830 
1840 
1850 

D%=LC 
GOSUB1400 
M%(3,R2,C,l)=N%:M%(3,R2,C,2)=D% 

2460 GETA$:IFA$ <> CHR$(13)THEN2460 
2470 RETURN 
READY. <§ 

1860 NEXTC 
1870 GOSUB1215 
1880 RETURN 
1900 REM*** MULTIPLY A ROW *** 
1910 PRINT"httttttttttttttttttt" 
1930 INPUT"ROW TO BE MULTIPLIED";Rl 
1935 IFRl<lORRl>NRTHEN1910 
1938 GOSUB1600 
1940 INPUT.MULTIPLIER";A$ 
1950 GOSUB1100:NC%=N%:DC%=D% 
1960 FOR C=lTONC 
1961 N%=NC%:D%=M%(3,Rl,C,2) :GOSUB1400 
1962 Nl%=N%:D2%=D% 
1963 N%=M%(3,Rl,C,l):D%=DC%:GOSUB1400 
1964 N2%=N%:Dl%=D% 
1965 P=Nl %:Q=N2%:IFABS(P*Q) >32767THEN245 

-.0 
1966 P=Dl%:Q=D2%:IFABS(P*Q) >32767THEN245 

-.0 
1970 N%=Nl%*N2%:D%=Dl%*D2%:GOSUB1400 
1990 M%(3,Rl,C,l)=N%:M%(3,Rl,C,2)=D% 
1995 NEXTC 
1996 GOSUB1215:RETURN 
2000 REM *** ROW INTERCHANGE *** 
2010 PRINT"httttttttttttttttttt" 
2020 INPUT"INTERCHANGE WHICH TWO ..., 

-.ROWS";Rl,R2 
2030 GOSUB1600 
2040 FORC=lTONC 
2050 T%=M%(3,Rl,C,l) :M%(3,Rl,C,l)=M%(3, 

-.R2, C, l) : M% (3, R2, C, 1) =T% 

Got A Question 

You'd Like 

Answered? 


Write: Ask The Readers, c/o COMPUTE!, 
P.0 . Box 5406, Greensboro, NC 27403 

MEMOREX 

Floppy Discs 
Lowest prices. WE Will NOT 
BE UNDERSOLD!! Buy any 
quantity J. J 000 Visa. Mastercharge 
accepted. Call free (800)235-41 3 7 
fo r prices and informat ion All 
orders sent postage paid. 

PACIFIC EXCHANGES 
100 Foo1h1ll Blvd 
San Lui Obispo.CA 
93401 l ln Cal call 
(805) 543. 10:.!7) 
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THE STAR MODEM 
From Livermore Data Systems 

MI PLOT Intelligent Plotter 
by Watanabe Instruments (Digiplot) 

RS232 MODEM SALE $135 SPECIAL 
IEEE 488 MODEM SALE $245 $1145RS232 CCITI $170 
IEEE 488 CCITI $280 
STAR Modem is the pnceperformance leader with a full 


2 YEAR FACTORY WARRANTY. 


Has all intelligent func tions for producing graphs and 
drawings including 8 vector and 4 character commands.WE CARRY THE BLACK APPLE 
Solid and broken lires can be specified. Character gen­
erator for alpha numeric.and symbols. Characters can be 
rotated in 4orientations. and can be 16 sizes. Coordinate 
axes drawn by specifying graduation interval and number 
of repetit ions. Parallel ASCII Interface. 1 t x 17 paper. 

- "'~' ,..~,~,~~.:.~[ .apple! comp SPECIALS 
EPSON MX-80 Pr11tar Call 
EPSON MX-70 Pr11lu CallEBS Business System for PET/CBM S795 STARWRITER Daisy Wheel Printer $1390

Extremely comprehensive package for small bus1ress Other CB M Software Packages: Centronics 737 Printer 725
Fully integrated inventory and accounts receivable system Wordcrafl 80 -- Word Procmlng System NEC Spinwriter 2500
1nclud1ng invoices. packing slips, mail labels. statements. XYMEC Hl-0 1000 Intelligent Daisy Wheel 21SOFederal Income Tax Preparatlon Systembank deposll slips. and t 7 reports. Leedex Video 100 12" Monitor 129CBM Assembler Development System ZENITH DATA SYSTEMSTiny Mall Ust for PET BASIC 3.0 $12 Comprehensive Investment Analysis Package Zl 9 Video Terminal (lactory assem.) 729
Clever disk based package by LC.Cargile.Uses overlays zag with 48K (factory assem) 2150 
!?.~-~?~~-~-~~~~- -~~~~~!~~-.d.:~?Y.~- ---- - ------------- -- -- fullFORTH+ for PET/CBM S65 SYM·1 209 
01 SK MASTER by Robert Baker $12 Afull-featured FORTH w1lh ex tensions conforming 10 Fonh SYM BAS-1 BASIC or RAE· 1/2 Assembler as 
Comp<ehensive diskette cataloging package to keep ln1eres1 Grwp standards. Includes assembler.string p<ocess- KTM-2/80 Synertek Video Board 349 
track of all prvgrams and files on up to 140 diskettes. 1ng capabil111es. disk virtual memory, multiple dimensioned Seawell Motherboard - 4 K RAM 19S 
Specify 2040/4040/80SO. arrays. floating point and integer prncessing. Seawell 16K Static RAM - KIM, SYM, AIM 320 

6S02 7.4S 10/6.9S S0/6 SS 100/6 1 S 

6S02A 8.40 10/7.9S S0/7 3S 100/6.90 

6S20 PIA S.1 S 10/4.90 S0/4 4S 100/4.1 S 
 l~commodor~ • 

DISK 
6S22 VIA 6.4S 10/6.10 SO/S.7S 100/5.45 SPECIALS 
6S32 7.90 10/7.40 50/7.00 100/6.60 

2114-L200 ns RAM 3.7S 20/3.SO 100/3.25 
 CBM-PET SPECIALS , 1~\ SCOTCH (3M) SW' 10/2.85 50/2.7S 100/2.65
2716 EPROM (S voll) 9.90 5/9.45 10/8.90 ~ Up to $235 FREE ~ SCOTCH (3M) 8" 10/2.90 50/2.80 100/2.70
TMS 2532 EPROM 23.SO Verbatim SY•" 10/2.45 50/2.40 100/2.35 * merchudlu with purchm of4116-200 u RAM a far Z9.00 (add 1.00 for SW' Verbatim plastic storage box)
S-1 00 Wire Wrap 2.65 «': m of following CBM·PET ll1m1I 

FR EE Verbatim 8" Dbl Dens. 10/3.4S S0/3.3S 100/3.25 
8032 32K - 80 column CRT Sl 79S Z35 BASF SVi' 10/2.60 20/2.SO t00/2.40 
BOSO Dual Disk Drive - 1 megabyte 179S Z35 BASF 8" 10/2.6S 20/2.SS 100/2.4SCASSETTES - AGFA PE-611 PREMIUM 
SN Full size graphics keyboard 79S 75 Muell Disks In stock - write for pricesHigh output. low noise. 5 screw housing, labels 
16K Business or Graphic Keyboard 995 150 Diskette Storage Pages 10 for 3.95C- t 0 t 0/5.65 50/25.00 t00/4 800 
32K Business or Graphic Keyboard 129S 205 Disk library Cases 8" - 2.85 S" • 2.15C-30 10/7 30 50/34.00 t00/66.00 
2040/4040 Dual Disk Drive - 340K 129S 205All other lengths available. Write for price hst 
2022 Tractor Feed Prin ter 795 I 00 
C2N EX1ernal Cassette Deck 95 I z • ATARI 800 $777 
CBM Voice Synthesizer 39S 50 .II\. All Atari Modules 20% OFF 
Used CBM/PET Computers CALL 

---------- -~-~m.f.!!~__mmu_~!~IL _________ ATARI EDUCATIONAL PLAN wnti tu d1t1111. 

4 PART HARMONY MUSIC SYSTEM for PET 
The Visible Music Monitor.by Frank Levinson allows you 
to easily enter. display, edit and play 4 part harmony 
rrusic. Includes wtXlle notes thru 64 ths (with dotted and 
triplets), tempo change, key signature, transpose, etc. The 
KL·4M unit Includes Dto A converter and amplilier (add 
your own speaker). 
KL-4M M111c Burl wit• VMM P11111• S5UO 

"**EDUCATIONAL DISCOUNTS*** 
81y Z PET/CBM C1111,1t111. rmln I FREE 

Word Pro 3+ 32K. disk. printer 250 
WordPro 4+ 8032, disk. p<inter 385 
OZZ Data Base System for CBM 8032 335 
VISICALC for PET, ATARI 170 
BPI General Ledger, A/P, AIR for PET/CBM 270 

EP ROM P11111 1111tr fer PET 72.00 
Programmers Toolkll - PET ROM Utilities 34.90 
2 Meter IEEE to IEEE Cable 43.00 
PET Spacemaker Switch 24.90 
Dust Cover for PET 6.90 
IEEE-Parallel Printer Interface for PET 110.00 
IEEE-RS232 Printer Interface for PET 120.00 
The PET Revealed 17.00 
library of PET Subroutines 1 7.00 

S1urc1 Hookup over 1000 programS/services 88 

A P Products 15% OFF ;- ii 
A P Hobby-Blox 15% OFF 

ALL BOOK and SOFTWARE PRICES DISCOUNTED 
The 8086 Book (Osborne) 14.00 
28000 Assembly Language Programming 16.90 
PET Personal Computer Gulde (Osborre) 12.7S 
PET and the IEEE-488 Bus (Osborne) 13.60 
6S02 Assembly Language (Osborne) 14.45 
Programming the 6S02 (Zaks) 10.4 S 
6S02 Applications Book (Zaks) 10.4S 
6S02 Software Cookbook (ScelbO 9.45 
CP/M Handbook (w/ MP/M) Zaks 11.85 
Practical BASIC Programs (Osborne) 13.60 
Some Common BASIC Programs (Osborne) 12.75 

- ­
WRITE FOR CATALOG. 

115 E. Stump Road Aaa s1 25peroraerforsh1pprng wepayba1anceo1uPSsurtacechargesA B Computers
Montgomeryv1lle. PA 18936 215·699-5826 on all prepare oraers Prrces 1rsrea are on cash 01scoun1 Jas1s Regular 

prrces slrghlfy higher 

http:00/66.00
http:50/34.00
http:50/25.00
http:100/2.4S
http:t00/2.40
http:100/3.25
http:100/2.35
http:100/2.70
http:100/2.65
http:100/3.25
http:100/6.60
http:100/5.45
http:100/6.90
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PAPER-MATE A B 
60 COMMANDNEW-LOW COST DISK 

WORD 
PROCESSOR ~ ~ ~ ~FOR PET CBM 

PEDISK II from cgrs MICROTECH is a new floppy 
disk controller board for the Commodore PET­
/CBM (tm) computer. PEDISK II contains control 
ROM and all logic required to read, write, and 
control up to two standard floppy disk drives (either 
5.25" or 8"). The PEDISK II con troller mounts inside 
the PET and occupies previously unused memory 
space. The circuit board plugs into an exist ing 
ROM socket in your machine, and is connected by 
cable to an external disk drive. 
A complete disk system includes the PEDISK II 
Controller, Disk Operating System software. con ­
ecting cable, and an external disk drive set. Simply 
plug in the controller boa rd, and your disk system is 
ready to run. Complete plug and go systems start at 
just $560.00 
The PEDISK II system offers a lot more than low 
cost: 
• SPEED-because data goes directly to memory. 
load and save are much faster than an IEEE drive. 
• RELIABILITY-single chip LSI controller. simple 
design, no complex circuits to fail. 
• COMPATABILITY-uses standard IBM disk en­
coding methods. Data can be transferred from non­
CBM systems. 
The Disk Operating System software is easy to use. 
and provides capability to save and load programs. 
along with a good file handling package. 

Complete System prices with DOS and 
cable : 

5 .25'' 40 track, 1 drive, 143K $560 
5 .25" 80 track . 1 drive, 286K 690 
8" I BM 37 40 format, 77 track, 250K 995 

KMMM Pascal for PET/ CBM $75 

A subset of standard Pascal with extensions • Ma­

chine Language Pascal Source Editor • Machine 

Language P·Code Compiler • P-Code Interpre ­

ter (for debugging and learning) • P-Code to ma ­

chine language translator for optimized object 

code • Run-time package • Floating point cap­

ability • User manual and sample programs • In­

cludes source code editor 

Specify ROM version (16K minimum), disk or tape. 


EARL for PET (disk file based) $65 

Editor, Assembler, Relocater. Linker. Generates 

relocatable object code using MOS Technology 

mnemonics. 

Disk file input (can edit files larger than memory). 

Links mult iple object programs as one memory 

load. Listing output to screen or prin ter. Enhanced 

editor operates in both command mode and cursor 

oriented "window" mode. 


SUPERSORT by Jam S St $ 35e rasma 
Supersort is an excellent general purpose machine 
language sort routine for PET/CBM computers. 
Sorts both one and two dimensioned arrays at 
lightning speed in either ascending or descending 
order. Other fields can be subsorted when a match 
is found, and fields need not be In any special order. 
Sort arrays may be specified by name. and fields 
are random length . Allows sorting by bit to provide 
8 categories per byte. The routine works with all 
PET BASICs. ad1usts to any memory size. and can 
co-exist with other programs in high memory. 

115 E. Stump Road 

Paper-Mate is a full -featured word processor 
101 529.00 by Michael Riley Paper-Mate incor­
porates 60 ccrnmands to give you full screen 
ed1t1ng with graphics for all t 6k or 32K PETs. all 
printers. and disk or tape d11ves ll also includes 
most features of the CBM Word Pro Ill.plus many 
add1t1ona1 features 

For wrn1ng 1ext. Paper-Mate has a definable 
keyboard so you can use either Business or 
Graphics machines Shift lock on le11ers only, or 
use keyboard shift lock All keys repeat 

Paper-Mate text editing includes floating cur­
sor. scroll up 01 down. page forward or back.and 
repeating insert and delete keys Text Block 
handling includes transfer. delete. append. save. 
load. and inse1 t 

All formatting commands are 1mbedded in text 
for complete con trol. Commands include margin 
con trol and release.column adjust. 9 tab settings. 
variable line spacing. Justify text. center text.and 
auto prinl form letter (variable block) Files can be 
linked so that one command p11nts an entire 
maooscnpt Auto page, page headers. page 
oombers. pause at end of page.and hyphenauon 
pauses are included 

Unlike most word processors. PET graphics as 
well as text can be used Paper· Mate can send 
any ASC t 1 code over any secordary add1ess to 
any p11nter 

Paper-Mate works on I6K or 32K PETs with 

Individual Component Prices : 
any ROM. casse1 te or disk. and CBM or non­
CBM printers An BK version 1s 1n the planning 

PEDISK II Controller Card $229 To order Paper-Male. specily machine and 

DOS for PEDISK II 75 ROM type. 

Cable assembly fo r 2 drives 35 On Tape (with manual)· .....•.. . S29.95 
On Disk (with manual): . . • $32.95 
Manual Separate· S l.00 

Self Calcu lating 

DATA BASE 
REPORT WRITERrtOOILL 

~ PC r Co ou1Prs MAILING LIST 
Flex File 1s a set of flexible,fnendly programs to allow you 10 
set up and maintain adata base as well as print Illes with a 
versatile Report Writer or aMail Label routine Programmers 
will find fl easy to add sub1outines to their own programs 10 
make use of Data Base files 
RANDOM ACCESS DATA BASE 
Record size limit is 250 characters The numbe1 of records 
per disk is limited only by the size of each record and the 
amount of free space on the disk.File maintenance lets you 
step forward or backward through a file. add. delete or 
change a record, go to anumbered record.or find a record 
from aspecified field The Find command locates any record 
when you enter all (or a portion of) the desned key field 
Field lengths can vary from record to record provided the 
sum of the fields does not exceed the S1Ze of the record This 
allows maximum packing of information The file can be 
sorted by any field Any field can be specified as akey field 
at any time Sequential files from other programs can be 
converted to random files. and random can be converted to 
sequential Maximum record size. fields per record. and 
orde1 of fields can be changed at any time 

MAILING LABELS 
When record size is 127 characters (typical for ma1l1ng hst), 
each disk can handle over 1000 records (about 2800 with 
the 8050 drive) Labels can be printed any number of labels 
across.and many column position Any number of fields can 
be printed on a label 1n any order.and two or three fields can 
be 101ned together on one line (like first name,last name. and 
!Ille) A "type of customer" field allows selecllve printing 
REPORT WRITER 
The contents of any field can be placed m any column. 
Numerics can be decimal point 1ustffied and rounded to any 
accuracy. Any column can be defined as aseries of math­
ema tical functions performed on other columns. These 
func tions may include + . - . x./ . %. and various IOQ and 
111g funct10ns. Resulls of operations such as running total 
may be passed from row to row. At the end of the repor1 a 
total and/or average can be calculated for any column. 
Complete record selection, including field within range. 
pattern match. and logical funcuons can be specified 
1nd1v1dually or 1n combination with other parameters 

Flex Flle was developed by Michael Ailey. 

Flex File System $60 


Specify machine size (32K recommended) and RQM type 
for both disk and computer 

t---------------------------~--------------------......,. 
Good things coming! SAVE ENERGY 
CBM VIC 20 Personal Computer with Color 

Graphics 
 with 

CBM 8096--96K user memory space 
 Commodore Programmable 
CBM Single Disk Drive Thermostat 

SM-KIT-a "super toolkit" for PET/CBM 40/80 

column BASIC 4.0 machines. Includes all the stand­
 Installs easily in place of your existing 
ard functions In much enhanced fashion, plus disk unit to save up to 30% on your heating/ 
commands (including Disk Merge and DOS Sup­ cooling bills. 

port), Screenprint. etc. 
 Introductory SPECIAL $114 

A B c I WRITE FOR CATALOG 
Montgomeryvtlle. PA 18936 215-699-5826 ompu ers Add $1 .25 per order for shipping We pay balance 

of UPS surface charges on all prepaid orders 
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A 
Floating· 
Point 
Binary To 
BCD 
Routine 
MaNin L. DeJong 
Department of 
Mathematics-Physics 
The School of the Ozarks 
Pt. Lookout, MO 65726 
Introduction 
A previous issue of COMPUTE! 
carried a BCD to Floating-Point 
Binary Routine that can be used to 
convert a series of decimal digits 
and a decimal exponent to a binary 
number in a floating-point format. 
The purpose of such a routine is to 
enable the user to perform floating­
point arithmetic. The program 
described in this article performs 
the reverse operation; th a t is , it 
converts a floating-point binary 
number to a decimal number and a 
decimal exponent. With these two 
routines and an Am9511 Arith­
metic Processing Unit one can do 
most of the functions found on 
scientific calculators. I hope to pro­
vide a few simple ar ithmetic 
rout ines in the near future . In the 
meanwhile, you can amuse yourself 
by converting numbers to floating­
point binary numbers and then 
back to decimal numbers. 

Hindsight 
The BCD to floating-point binary 
routine described previously used a 
divide-by-ten routine that was part 
of the main program . With my ex­
cellent hindsight I now reali ze that 
the divide-by-ten routine shou ld 
have been written as a subroutine, to 

Listing 1. A New Divide-by-Ten Routine. 

SOEBF 20 C5 OE ONCMOR JSR DIVTEN 
OEC2 BB CLV 
OEC3 50 51 BVC ARND 
OEC5 A9 00 DIVTEN LDA SOO 
OEC7 AO 2B LDY S2B 
OEC9 06 00 BRA ASL OVFLO 
OECB 26 04 ROL LSB 
OECD 26 03 ROL NLSB 
OECF 26 02 ROL NMSB 
OEDl 26 01 ROL MSB 
OED3 2A ROLA 
OED4 C9 OA CMP SOA 
OED6 90 05 BCC BRB 
OEDB 3B SEC 
OED9 E9 OA SBC SOA 
OEDB E6 00 INC OVFLO 
OEDD BB BRB DEY 
OEDE DO E9 BNE BRA 
OEEO C6 05 BRC DEC BEXP 
OEE2 06 00 ASL OVFLO 
OEE4 26 04 ROL LSB 
OEE6 26 03 ROL NLSB 
OEEB 26 02 ROL NMSB 
OEEA 26 01 ROL MSB 
OEEC 10 F2 BPL BRC 
OEEE A5 00 LDA OVFLO 
OEFO 10 12 BPL BRE 
OEF2 3B SEC 
OEF3 A2 04 LDX S04 
OEF5 B5 00 BRD LDA ACC ,X 
OEF7 69 00 ADC SOO 
OEF9 95 00 STA ACC ,X 
OEFB CA DEX 
OEFC DO F7 BNE BRD 
OEFE 90 04 BCC BRE 
OFOO 66 01 ROR MSB 
OF02 E6 05 INC BEXP 
OF04 A9 00 BRE LDA SOO 
OF06 B5 00 STA OVFLO 
O~B~ RTI 

OF16 A9 00 ARND LDA SOO 

SOE54 lB CLC 
OE55 A5 05 LDA BEXP 
OE57 69 20 ADC S20 
OE59 B5 05 STA BEXP 
OE5A EA NOP 
OE5B EA NOP 

SOD53 AO 20 BR7 LDY S20 
OD55 A5 01 BRIO LDA MSB 
OD57 30 OD BMI BRil 
OD59 tB CLC 
OD5A A2 04 LOX S04 
OD5C 36 00 BR9 ROL ACC,X 
OD5E CA DEX 
OD5F DO FB BNE BR9 
OD61 C6 05 DEC BEXP 
OD63 BB DEY 
OD64 DO EF BNE BRIO 
OD66 60 BR11 RTS 

Jump to divide-by-ten subroutine. 

Force a jump around the routine. 

The new subroutine is inserted 

here . Clear accumulator for use 

as a register . Do S2B = 40 bit 

divide . OVFLO will be used as 

"guard " byte. 

Roll one bit at a time into the 

accumulator which serves to hold 

the partial dividend. 

Check to sec if A i larger than 

the divisor, SOA = 10 . 

No. Decrease the bit counter. 

Yes. Subtract divisor from A. 


Set a bit in the quo tient. 

Decrease the bit counter. 


Divi sion is finished , now normalize. 

For each shift left , decrease the 

binary exponent. 

Rotate the mantissa left until a 

one is in the most-sign ifica nt bit. 


If the most-significant bit in the 

guard byte is one , round up . 

Add one. 

X is byte counter . 

Get the LSB. 

Add the carry. 

Result into mantissa . 


Back to complete addition. 

No carry from MSB so fin ish. 

A carry put in bit seven , 

and increase the binary exponent. 

Clear the OVFLO position then 

get out. 


Empty memory locations here. 


Remainder of BCD-to-floating 


point routine is here . 


Clear carry for addition. 

Get binary exponent. 

Add S20 = 32 to place binary 

point properly . 


Y will limit the number of 

left shifts to 32. 

If mantissa has a one in its 

most-s ignifi cant bit , get out. 


Shift accumulator left one bit. 


Decrement binary exponent for each 

left shift. 

No more than S20 = 32 bits shifted. 

That s it. 


Listing 2. Modifications to the BCD-to-Floating-Point Binary Rou tine. 
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Look at these easy hardware prices: 
610 Board For use with Superboard ii and Challenger 1 P. 
BK static RAM. Expandable to 24K or 32K system total. 
Accepts up to two mini-floppy disk drives. Requires + 5V 
@4 .5 amps . 
Mini-Floppy Disk Drive Includes Ohio Scientific's PICO DOS 
software and connector cable . Compatible with 610 
expander board. Requires + 1 2V @ 1 .5 amps and + 5V @ 
0 .7 amps. (Power supply & cabinet not included.) 
630 Board Contact us for important details . 
AC-3 P 1 2 /1 combination black and white TV/video monitor . 
4KP 4K RAM chip set. 
PS-005 5V 4 .5 amp power supply for Superboard II . 
PS-003 12V power supply for mini-floppies. 
RF Modulator Battery powered UHF Unit. 

CS-900B Metal case for single floppy disk drive and power 
supply. (While stock lasts.) 
AC-12P Wireless remote control system. Includes control 
console, two lamp modules and two appliance modules, for 
use with 630 board. 
AC-17P Home security system. Includes console, fire 
detector, window protection devices and door unit for use 
with 630 board. 
C1P Sams C1 P Service manual 
C4P Sams C4P Service manual 

s 298 

299 
229 
159 

79 
45 
45 
35 

49 

175 

249 
8 

16 
C3 Sams Challenger Il l manual 40 
Ohio Scientific and independent suppliers offer hundreds of programs for the 

Superboard 11, in cassette and mini-floppy form. 

FreiQht Policies Aflordersof$100ormoreare 
shipped !T'eight prepaid. Orders of less than $1 DO please add 
$4.00 to cover shipping costs. Oooresidents add 5.5% Sales Tax. 

~II Hours Call Monday thru Friday 
8 :00 AM to 5 DO PM E 0 T 
TOLL FREE: 1-800-321-5805 

Guaranteed Shioment 
Cleveland Consl.l11er Computers t.. Conµlnents 
guarantees sllpment of corrp.lter systems 
withn 48 ho<rs cpoo recept of yo.r order. 
Our l•llure to •hip within 48 hours 
ontitl• you to 135 of ..,ltware, FREE. 

To Order: Or to get our free catalog CALL 1-800-321-5805 TOLL FREE. Charge your 
order to your VISA or MASTER CHARGE account. Ohio residents call: (216) 464-8047 . 
Or write , including your check or money order , to the address listed below. 

COMPUTERS & COMPONENTS 

• 

CLEVELAND CONSUMER 

P.O. Box 46627 
Cleveland, Ohio 44146 

~----------------~I Order Form•CLEVELAND CONSUMER P.O. Box 46827 I 
• COMPUTERS & COMPONENTS Cle1111!end, Ohio 44146I ::::::; Superboard II $299. [J RF Modulator $35 . 

C 610 Board $29B . D AC-3P 1 2 /1 B/W Monitor $ 159 . II C Mini-Floppy Disk Drive $299. D C1 P Sams Manual $B . 

I (Attach separate sheet for other items.) I 
NAME 

I ADDRESS : I
I CITY : STATE: ZIP: I 

PHONE:
I Payment by: VISA __ MASTER CHARGE __ MONEY ORDER __ II Credit Card Account # ____________________ 

"The Superboard II is an excellent 

1 
Expires Interbank #(Master Charge) I 

choice for the personal computer 
enthusiast on a budget." TOTAL CHARGED OR ENCLOSED$ [Ohio Residents add 6.5% Sales Tax) I 
- BYTE , MAY 1979 LOrders of less than $100, please add $4 DO to cover shipping costs. Orders will be accepted from.U .S. and .lllll••·----------­ Canada only. All pnces quoted are U S . date of publicat ion. standard UPS shipping FOB the facury c:_.----------------­

Look at this! 

Ohio Scientific 
Superboard II 

$299 
• It's the first complete computer 

system on a board . 
• Superboard II uses the ultra 

powerful 6502 Microprocessor 
• BK Microsoft BASIC-in-ROM 
• 4K static RAM on board, 

expandable to BK 
• Full 53-key keyboard, with upper 

and lower case . Plus user 
expandability . 

• Video interface and audio 
cassette interface. 

The Ohio Scientific Superboard II at 
$299 ­ in today's economy ­ has 
got to be the best buy by far . It will 
entertain you with spectacular 
graphics made possible by its ultra 
high resolution graphics and super 
fa st BASIC. It will help you in school 
or industry. as an ultra powerful 
scientific calculator. Advanced 
scientific functions and a built-in 
" immediate" mode allow you to 
solve complex problems without 
programming . 

The Superboard II can be 
expanded economically, for business 
uses , or to remotely control your 
home appliances and security. Even 
communicate with other computers . 

Read what's been written 
about Superboard II: 
"We heartily recommend Super­
board II for the beginner who wants 
to get into microcomputers with a 
minimum cost. A real computer 
with full expandability." 
- POPULAR ELECTRONICS , MARCH 1979 
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be called by both the BCD to Listing: 3. A Floating-Point Binary to BCD Routine. 
floating-point binary routine and SOBOO A5 01 BEGLN LDA MSB Test MSB to see if mant issa is zero. 
the binary to decimal routine OB02 DO OE BNE BRT If it is, print a zero and then 
described here. So my first task OB04 20 9B OF JSR CLDISP get out. Clear display. 

was to rewrite the divide-by-ten 	 OB07 A9 30 LDA S30 Get ASCII zero. 
OB09 20 AG OF JSR OUTCH Jump to output subrout inc . routine as a subroutine. I also 
OBOC A9 OD 	 LOA SOD Get " carriage return. · 

discovered that the divide-by-ten OBOE 20 AG OF JSR OUTCH Output it. 
routine described in the previous OB 11 GO RTS Return to calling routine. 
article did not give sufficient preci-	 OB12 A9 00 BRT LOA $00 Clear OYFLO location . 
sion. In any case, the divide-by-ten 	 OB14 S5 00 STA OYFLO 

OBlG A5 05 BRY LDA BEXP Is the binary exponent negative? routine was completely revised and 
OBlS 10 OB 	 BPL BRZ No. 

appears in Listing 1 in thi article. OBJA 20 00 OD JSR TENX Yes. Multiply by ten until the 
It uses the location $0000, called OBlD 20 30 OD JSR NORM exponent is not negat ive. 
OVFLO , as a '' guard '' byte to OB20 CG 17 DEC DEXP Decrement decimal exponent. 
give the necessary precision . It OB22 BS CLY Force a jump. 

0823 50 Fl BYC BRY Repeat.actually starts at $0EC5, but our 
OB25 A5 05 BRZ LOA BEXP Compare the binary exponent tolisting starts at $0EBF to indicia te OB27 C9 20 	 CMP S20 S20 = 32 . 

a few changes that must be made OB29 FO 4S BEQBCD Equal. Convert binary to BCD. 
in the original listing to insert the OB2B 90 OS BCC BRX Less than. 
subroutine. OB2D 20 C5 OE JSR DIYTEN Greater than. Divide b)' ten until 

OB30 EG 17 INC DEXP BEXP is less than 32.Some other minor modifica­
OB32 BS 	 CLY Force a jump.tions to the program are given in 
OB33 50 FO 	 BYC BRZ 

Listing 2. Although the BCD to OB35 A9 00 LOA SOO Clear OYFLO 
Floating-Point Binary program will OB37 S5 00 STAOVFLO 
work without these changes, it will OB39 20 00 OD BRW JSR TENX Multiply by ten. 

OB3C 20 30 OD JSR NORM Then normalize.work better if you introduce the 
OB3F CG 17 	 DEC DEXP Decrement decimal expone nt.changes shown in Listing 2. T he 
OB41 A5 05 	 LDA BEXP Test binary exponent.

development of the program OB43 C9 20 CMP $20 I it 32? 
described in this article enabled me OB45 FO 2C BEQBCD Yes. 
to find some places to improve th e OB47 90 FO BCC BRW It 's less than 32 so multiply by 10. 

OB49 20 C5 OE JSR DIYTEN It s greater than 32 so divide.other routine. The modifications 
OB4C EG 17 	 INC DEXP Increment decimal exponent.

are simple and short. 
OB4E A5 05 BRU LDA BEXP Test binary exponent. 
OB50 C9 20 CMP $20 Compare with 32. 

The Conversion Routine OB52 FO OF BEQBRV Shift mantissa right until exponent 
OB54 46 01 LSR MSB is 32.The program to convert a nor­
OB5G 66 02 	 ROR NMSB

malized floating-point binary OB5S 6G 03 ROR NLSB 
number and its exponent to a BCD OB5A GG 04 ROR LSB 
number and then output the result 	 OB5C G6 OB ROR TEMP Least-significant bit in to TEMP. 

OB5E EG 05 INC BEXP Increment exponent fo r each shiftis given in Listing 3. A 32-bit 
OBGO BS 	 CLY right.binary to BCD conversion sub-
OBGl 50 EB 	 BYC BRU 

routine is called by this program OBG3 A5 OB BRV LOA TEMP Test to sec if we need lo round 
and it is found in Listing 5. A OBG5 10 OC BPL BCD up . No. 
flowchart of the entire process is OBG7 3S SEC Yes. Add one to manti ssa . 

OBGS A2 04 LDX S04given in Figure 1. The normalized 
OBGA B5 00 BRS LDA ACC ,X floating-point binary mantissa is 
OBGC G9 00 	 ADC SOO 

operated on by a series of " times OBGE 95 00 STA ACC X 
ten " or "divide by ten " operations OB70 CA DEX 
until the binary point is moved 	 OB71 DO F7 BNE BRS 

OB73 20 G7 OD BCD JSR CONVD Jump to 32 bit binary-to-BCDfrom the left of the mantissa to the 
routine.right of the 32 bit mantissa . In 

OB7G AO 04 BRM LDY S04 Rotate BCD accumulator r ight until 
other words , we multiply by ten or OB7S A2 04 BRP LDX $04 non-significant zeros arc shifted 
divide by ten until the binary OB7A lS CLC out or DEXP is zero , wh ichever 
exponent is 32. Then the mantissa OB7B 7G 20 BRQ RORBCDN ,X comes first. 

OB7D CA DEXrepresents an integer and can be 
OB7E 10 FB 	 BPL BRQconverted to a BCD number using 
OBSO SS 	 DEY

the subroutine in Listing 5. The OBSl DO F5 BNE BRP 
algorithm for this latter routine OB83 EG 17 INC DEXP Increment exponent for each sh ift 

is from Peatman's Oohn B) OBS5 FO OG BEQBRO right. Get out when DEXP = 0. 
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Standard Features: 
• 	 Full power to PET / CBM for a minimum of 

15 minutes 
• Insta lls within PET / CBM cabinet 

• o wiring changes necessary 

• 	 Batteries recharged fro m PET/ CBM inte­

gra l powe r s upply 

Specifications: 
• 	 Physical Size: 5.5' ' x 3.6" x 2.4" 
• 	 Weight: 4.5 lbs . 
• 	 Time to reach full charge: 16 hours 
• 	 Duration of outputs: Minimum of 15 min . 
• 	 Voltages: + 16, +9 , -12 , -9 
• 	 Battery Life Expectancy: 3 to 5 years 
• 	 Battery On-Off Switch 

For Use With: 
• 	 Commodore PET/ CBM 2001 a nd 4000 ser­

ies compute r 
• 	 Com modore PET / CBM 8000 series com­

puter (screen size wi ll not be norm a l on 
battery back-up) 

• 	 Commodore C2N Cassette Drive 

BATTERY 
BACKUP 
SYSTEIVL 

FOR COMMODORE PET/CBM COMPUTERS 

ever agai n lose valuable data because of 
power shortages or line surges . BackPack sup­
plies a mini mum of 15 minutes reserve power to 
32K of memory, the video screen and tape 
drive . BackPack fits inside the PET/ CBM 
cabi net and can be installed easily by even the 
novice user . BackPack is recharged during nor­
mal operation and has an integra l on-off switch . 

BackPack comes fully assembled and tested . 
In s tructions included . 

BackPack is a trademark of ETC Corporation 

CBM/PET are trademarks of Commodore Business Machines 


Designed and manufactured by: 

ELECTRONIC TECHNOLOGY CORPORATION Electronic Manufacturing 
P.O. Box G, Old N.C. 42 Tech ni ca l Design and Development 
Apex, North Carolina 27502 Computer- System Technology 

Phone: (919)362-4200 or (919)362-5671 
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Microprocessor Based Design 
(McGraw-Hill) . 

Of course, each time the 
binary number is multiplied by ten 
or divided by ten the decimal expo­
nent is adjusted. Thus , we are left 
with a BCD number in locations 
$0020 - $0024 (five locations for 
ten digits) and a decimal exponent 
in $0017. The rest of the routine is 
largely processing required to give 
a reasonable output format . Since 
we don't want to print a group of 
non-significant zeros, the BCD 
number is rotated right until all the 
zeros are shifted out or the decimal 
exponent is zero, whichever comes 
first. 

Next the routine starts ex­
amining the BCD number from the 
left and skips any leading zeros. 
Thus, the first non-zero digit is the 
first digit printed. Of course, if the 
number is minus (a non-zero result 
in location $0007) a minus sign is 
printed. Next the decimal point is 
printed, and finally the exponent is 
printed in the form "E XX." 
Thus , the format chosen always 
has the decimal point to the right 
of the significant digits , 3148159 . 
E-6 for example . If you want scien­
tific notation for non-integer results 
you can modify the output routine. 
It's simply a matter of moving the 
decimal point . The flowchart and 
the comments should allow you to 
understand and modify the code. 

OBS7 A5 20 
OBS9 29 OF 
OBSB FO E9 
OBSD EA 
OBSE EA 
OBSF EA 
OB90 EA 
OB91 EA 
OB92 20 9B OF 
OB95 A5 07 
OB97 FO 05 
OB99 A9 2D 
OB9B 20 AG OF 

OB9E A9 OB 
OBAO S5 OB 
OBA2 AO 04 
OBA4 lS 
OBA5 A2 FB 
OBA7 3G 25 
OBA9 ES 
OBAA DO FB 
OBAC 2G 00 
OBAE SS 
OBAF DO F3 
OBBI CG OB 
OBB3 A5 00 
OBB5 FO Eb 
OBB7 lS 
OBBS G9 30 
OBBA 20 AG OF 
OBBD A9 00 
OBBF S5 00 
OBCl AO 04 
OBC3 lS 
OBC4 A2 
OBCG 3G 25 
OBCS ES 
OBC9 DO FB 
OBCB 2G 00 
OBCD SS 
OBCE DO F3 
OBDO A5 00 
OBD2 CG OB 
OBD4 DO El 
OBDG A5 17 
OBDS FO 4S 
OBDA A9 2E 
OBDC 20 AG OF 
OBDF A9 45 
OBEl 20 AG OF 
OBE4 A5 17 
OBEG 10 OD 
OBES A9 2D 
OBEA 20 AG OF 
OBED A5 17 
OBEF 49 FF 

OBFl S5 17 
OBF3 EG 17 
OBF5 A9 00 
OBF7 S5 00 
OBF9 FS 
OBFA AO OS 
OBFC 2G 17 
OBFE A5 00 

socoo G5 00 
OC02 S5 00 
OC04 SS 
OC05 DO F5 

BRO 

BRN 

BRI 

BRH 


BRG 


BRX 


BRL 

SFB 

BRJ 


THERE 

BRl 

LDA LBCDN 
AND SOF 
BEQBRM 
NOP 
NOP 
NOP 
NOP 
NOP 
JSR CLDISP 
LDA MFLAG 
BEQBRN 
LDA S2D 
JSR OUTCH 

LDA SOB 
STA TEMP 
LDY $04 
CLC 
LDX SFB 
ROL BCDN 
INX 
BNE BRG 
ROL OVFLO 

DEY 
BNE BRH 
DEC TEMP 
LDA OVFLO 
BEQBRI 
CLC 
ADC S30 
JSR OUTCH 
LDA SOO 
STA OVFLO 
LDY S04 
CLC 
LDX SFB 
ROL BCDN ,X 
INX 
BNE BRJ 
ROL OVFLO 
DEY 
BNE BRL 
LDA OVFLO 
DEC TEMP 
BNE BRX 
LDA DEXP 
BEQARND 
LDA S2E 
JSR OUTCH 
LDA $45 
JSR OUTCH 
LDA DEXP 
BPL THERE 
LDA S2D 
JSR OUTCH 
LDA DEXP 
EOR SFF 

STA DEXP 
INC DEXP 
LDA SOO 
STA OVFLO 
SED 
LDY $OS 
ROL DEXP 
LDA OVFLO 
ADC OVFLO 
STA OVFLO 
DEY 
BNE BR1 

Has a non-zero digit been shifted 

into the least-significan t place? 

No. Shift another digit. 

Oops. These NOPs cover an 

earlier mistake. 


This routine simply clears the 

AIM G5 20-charactcr di splay. 

If the sign of the number is minus, 

output a minus sign first. 

ASCII " - " = S2D. Output 

character . 

Set digit counter to eleve n. 


Rotate BCD accumulator left to 

output most-significant digits 

first. But first bypass zeros. 


Rotate digit into OVFLO. 


Decrement digit counter. 

Is the rotated digit zero? 

Y cs. Rotate again . 

Convert digit to ASCH and 

output it. 


Clear OVFLO for ne xt d igit. 


Output the remaining d igits. 


Rotate a digit at a time into 

OVFLO then output it. One digit 

is four bits or one nibble. 


Get digit. 

Decrement digit counter. 


Is the decimal exponent zero? 

Yes. No need to output exponent. 

Get ASCII decimal point . 

Output it. 

Get ASCII " E". 


Is the decimal exponent plus? 

Yes. 

No . Output ASCII ' - " 


It' s minus, so complement it and 

add one to form the twos 

complement. 


Clear OVFLO. 


Convert exponent to BCD. 
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MICRO MINI COMPUTER WORLO 
74 Robinwood Ave . 


Columbus, Ohio 43213 

(6 14) 235·5813 or 235·6058 


PRESENTS 

BUSINESS ENHANCEMENTS 


COMPUSERVICE BUSINESS SOFTWARE 

for 


COMMODORE AND APPLE COMPUTER SYSTEMS 


B.E.C. #3000 Series 
General Ledger (Apple 11 & CBM 2001 / 8032/2040) S150.00 
Accoun ts Receivable (Apple II & CBM 2001/8032/2040) $1 50.00 
Payroll (Apple II & CBM 2001/8032/2040) $150.00 
Inventory (Apple II & CBM 2001/8032/2040) $150 .00 
Mall List (Apple II & CBM 2001/803212040) $150.00 
Job Cost (Apple II & CBM 2001/8032/2040) S150.00 
Accounts Receivables (CBM 2001/803212040) S220.00 

wuh Order Entry 
ROM Control Chip required wllh CBM System s 70.00 

B.E .C. #4000 Series NEW for 803218050 
General Ledger (CBM 8032/8050) $175.00 
Accoun1s Receivables (CBM 8032/8050) $220 .00 

with Order Entry 
Accounts Payable (CBM 8032/ 8050) Sl 75.00 
Payroll (CBM 8032/8050) S175.00 
Inventory (CBM 803218050) S150.00 
Mail List (CBM 803218050) S175.00 
Job Cos1ing (CBM 8032/ 8050) S150.00 
ROM Control Chip requ ired with CB M System s 70.00 

Special Oller. buy any two (2) of the above packages and receive a 10% dis· 
count off suggested retail. Oller expires 1 July, 1981. 

Send for documentation package tor $20. apply this amount towards your first 
purchase or return documentation in re-saleable cond1t1on for complete refund . 
CALL or WRITE for MMCWl's FREE CATALOG of computer products. 

B.E.C. Sollware is Distributed 1n the East by MICRO MINI COMPUTER 
WORLD 	INC . 

Dealer Inquiries Invited 

Introducing 

THE DOUGLAS POINT OF SALE SYSTEM 


The DOUGLAS POINT OF SALE SYSTEM is a data processing system operating 
on the Commodore Business Machines 8032 or 2001 (with BASIC 4.0 ROM 's 
installed) , and the 8050 megabyte disk computing equipment. The standard 
business keyboard is required . The system inlegrates retail sales lacilitles and 
aclivities with the merchanlile inventory lo provide a complete " poinl·of·sale" 
data processing system for the retail trade establishment. 

The DOUGLAS POINT OF SALE SYSTEM supporls : 
• Ma1or requirements cl the retail sale transaction: 

• Normal out·of·inventory sales . 
• Non·inventory sales such as installauon fees. 
• Customer returns. 
• Down payments in cash or in used equipment. 
• Cash and credit transactions 
• Provision for lax exempt customers . 
• Control of loaned inventory Items. 
• Sales lax computations for sales and returns. 
• Printed receipts with company name and receipt number 
• Capability to add personalized notes on each receipt. 

• Integration of sales activi ty with inventory: 
• Automatic adjustment 10 inventory at lime of sale. 
• Customer returns posted back 10 inventory at time of sale 
• Stock replenishment determined at 11me of sale . 
• Complete sales hislory captured during each sale. 

• Automated processing of : 
• Mail lists of customer and distributor addresses. 
• Major item customer inventory. 
• Trade-in acceptance data for used inventory reporl. 
• The inventory receiving process and associated reports . 
• Service and maintenance contracts 
• Daily sales activity repon . 
• File purge and sys1em backup. 
• Password security for unattended compuler. 
• Pricing and addressing labels. 

DISTRIBUTED BY: 

SUGGESTED RETAIL S750.00 

CALL OR SEND FOR ~o..,,, ct."~t." 
MMCWI CATALOG • coul<TRy sl<DPP',..o 

74 ROBtNWOOO AVE. COLUMBUS,OHtO 43213DEALER INQUIRIES INVITED 
(&14) 2JS.5813 (&14) 235r6058 

MICRO MINI COMPUTER WORLD 
74 Robinwood Ave. Columbus, Oh io 43213 

(614) 235-5813 or 235·6058 
PRESENTS 


THE INTEGRATED COMPUTER TECHNOLOGIES 


Prioress- 44 Internal Motherboard : 

The ICT P·44 is a 44 pin internal motherboard 1hal fac1l11a1es expansion of your 

PETI CBM within the PET enclosure The Pr1oress·44 1s fully shielded on 11s under· 

side by a massive ground plane The connectors uullze any standard 44 pin edge 

card (many s1yles are available lrom Radio Shack) The folio ving signals comprise 

the P·44 bus. 


+9v. -9v, + 16v.GND .IRO .RES .NMl, RDY.B02 . 
BAO·BA 15,BDO-BD7.BR/W. BW/ R. SEL8.SEL9 .SELA ,SELB. 

• 	DIAG OSTIC SENSE.SYNC and 3 User definable 
The Prioress ·44 is cur rently available for the 
new 2000 and 4000 series. and is under 
development for the 8000 series. 

Ali ICT cards utilize lhe Pnoress-44 bus. 

Price : Prioress-44 With one connector 579.00 
Prioress-44 1·11th six connectors . 95 .00 
Each add1t1onal connector 4.00 

(specify when ordering) 

The ICT Programmable Character Generator: 
The ICT Programmable Charac1er Generator Is 
a 2K RAM replacement for the PETI CBM 
Character Generator ROM . The device allows 
the user 10 reprogram any or all of the 256 
standard PET screen charac1ers . The PCG also 
functions as 2K bytes of RAM in the 
S9000-SBFFF address range . 

Uses ol the ICT PCG . 
a) Foreign character sets. 
b) Math , Engineerin g and special notations 
c) Music notation 
d) Flow control ano modeling 

e) Schematic and logic symbols . h)320Hx200V BIT GRAPHICS 
t) Character oriented game symbols i) many. many more 
g) Archllectural Drawings 

The PCG has an empty socket for the original PET ICBM ROM . With the provided 
external switch . RAM or ADM may be selected. 

ICT provides over t28K ot soflware and data . allowing the user 10 immediately 

utilize the graphics system with extreme ease. Soflware is provided on 2040 format 
d1ske1te and includes : 

a) 7 complete 2K charac er sets (Russian. Katakana+) 
b) Predefined graphics (including the ReaH1me rotating cube) 
c) Development Tools including: 

Charentry · used to program characters in an 8x8 matrix 
Draw · a program lhat allows drawing in a 320x200 area. 
Plot · two versions. x.y plotling in the 320x200 matrix. A fast assembler 

version and a readable BASIC version 
Screen Dump · an assembler program 10 dump the EXACT screen contents 

10 a Commodore 2022 printer . 
Price · PCG with 2040 d1ske1te and manual S240.00 

Manual alone . 7.50 

The ICT HexRDM : 
A six socket programmable ROM board. Any three ol the sockets may be pro­
grammed lo become RDMs al $9000. S9800. $AOOO. SA800. SBOOO and/or SB800. 
A simple BASIC POKE equates any socket 10 any ot the above addresses . 
Price: 	HexROM and manual Sl 10.00 

DumROM (6 soc kets at fixed addresses) 
The ICT EPAOMer: 
The EPRDM er will READ/PROGRAM/ VERIFY the following EPRDMs 

2758. 2716. 2732 (24 pin EPRDMs) and 
2764 27128 (28 pin EPROMs) 

To a maximum of 36 pin 1/0 (5V) . 

The software (wri nen in assembler) wi ll support the above EPROM types and also 
allow the use1 to define any new EPROM configurauons (5V Vee. 25V Vpp) 
Price: EPROMer . soflware and manual 	 $180.00 
ICT Products d1slribu1ed by Micro Mini Computer world Inc . 

• • • Special introductory offer • • • 

10% off all suggested reta il prices 


(offer expires July 1, 1981) DEALER INQUIRIES INVITED 


Integrated 
Computer 
Technologies 

69.00 
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HECIN 

CL EA R T E:>· 
DI GIT BCD 
LO AT IOS. 

HOTATE ll ll 
~ I A:-;T J. A 

l.F.F.I I lllTS 
(I .~lllll LF.) . 

ACC • ACC · HI 
:'\ORM ALIZ E 

ACC • ACC/ IO 
NUH~t ,\LI ZE 

1\ CC • ACC' 10 
:--I OK~IALIZ E 

AC..C · 1\ CC:llU 
SOH"IAl.l n . 

\' · 32 TO 
CO:'\"\'EHT 32 
lll TSTO llCD. 

DH . HE" I F.ST Y 

HOT \ I E RC U 

:-0 ·"1 HI C:. llT 


' u1 c:1T. 


1.W:ltD I EST 
UEC ll\I AL 

1-: Xl'O~ ENT 

fH;'IPl I 
" 11."US 
i>IG :-0 

lllf'T 1\ CC 
Lt.FT ll'TO 

CA HRY. 

UU llCU TO 
uc; u WI T lf 
CA HHY IS 


UEC.:l "l,\L "IOD E. 


0 'TPL1 I' S IHHl. f. 
A.\' J) HOl A J"F. 
A~OT ll E H 

S lllllU. 

lll.C. HF." I t.1' ·1 
·"111 111 .t. 

c<K s ·1 rn 

oli·r PL' r .. ..: ·· 
COS\'t. ltl IJEX I' 

·1 0~ 1c~ 1-4 u 

UC I> Nl.\ llH .H 

OCT l) t:1 l> EX P 
Sil IGS I F 
\ll :'\t:~ 

O CTPu·1 SUD 
AS C1\IUU 1\ . F. 

H F.TU il ~ . 

OL I l ' l I n .HU . 
Ol 1l'l I 

(; \ KH l1\ GI-. 
1u: 1 l ' 1t:-­' 

ROTATE ACC 
HI G llT L" S T l l 

nEX P - n. 
'1111-.N HOU:\ U , 

Figure 1. Flowchart of the Floating-Point Bin ary to BCD Routine. 

http:SOH"IAl.ln


73 April. 1981. Issue 11. 	 COMPUTE! 

OC07 D8 CLD 
OC08 18 CLC 
OC09 A5 00 LDA OVFLO Get BCD exponent. 
OCOB 29 FO AND $FO Mask low-order nibble (digit). 
OCOD FO 09 BEQBR2 
OCOF 6A RORA Rotate nibble to the right. 
OClO 6A RORA 
OCll 6A RORA 
OC12 6A RORA 
OC13 69 30 ADC $30 Convert to ASCII. 
OCI5 20 A6 OF JSR OUTCH Output the most-significant digit. 
OCI8 A5 00 BR2 LDA OVFLO Get the least-significant digit. 
OCIA 29 OF AND $OF Mask the high nibble. 
OClC 18 CLC 
OClD 69 30 ADC S30 Convert to ASCII. 
OCIF 20 A6 OF JSR OUTCH 
OC22 A9 OD ARND LDA SOD Get an ASCII carriage return. 
OC24 20 A6 OF JSR OUTCH 
OC27 60 RTS All finished. 

Listing 4 . Subroutine OUTCH For the AIM 65. 

SOFA6 20 00 FO OUTCH JSR PRINT AIM 65 monitor subroutine. 
OFA9 20 72 OF JSR MODIFY See previous article in COMPUTE! 
OFAC 20 60 OF JSR DISPLAY See previous article in COMPUTE! 
OFAF 60 RTS RTS 

Too Much! 

How can we tell you 

about 200 products 


in one advertisement? 


Our new catalog gives detailed 
descriptions of over 200 peripherals, 
software packages and books. We 
be lieve that to make an intelligent pur­
chasing dec ision you need as much 
information as possible. You need 
more than can fit into a short ad . You 
need screen photos of software , not 
just a glowing descript ion . You need 
technical deta ils about peripherals. 

You 'll find this kind of detail in our 
new 48-page catalog . Ifs unique in the 
small computer field . Best of all. ifs 
FREE . 

12:J Jrn ,f:j z.1 ~ j r•t1 
119 Maple Ave ., Morristown . NJ 07960 

Listing 5. A 32 Bit Binary-to-BCD Subroutine. 

SOD67 A2 05 CONVD 
OD69 A9 00 
OD6B 95 20 BRM 
OD6D CA 
OD6E 10 FB 
OD70 F8 
OD71 AO 20 
OD73 06 04 BRN 
OD75 26 03 
OD77 26 02 
OD79 26 01 
D7B A2 FD 
OD7D B5 25 BRO 
OD7F 75 25 
OD81 95 25 
OD83 ES 
OD84 DO F7 
OD86 88 
OD87 DO EA 
OD89 D8 
OD8A 60 

LDX $05 
LDA $00 
STA BCDA ,X 
DEX 
BPL BRM 
SED 
LDY $20 
ASL LSB 
ROL NLSB 
ROL NMSB 

ROL MSB 
LDX SFB 
LDA BCDA,X 
ADC BCDA,X 
STA BCDA ,X 
INX 
BNE BRO 
DEY 
BNE BRN 
CLD 
RTS 

Clear BCD accumulator. 

Zeros into BCD accumulator . 

Decimal mode for add. 

Y has number of bits to be 

converted. Rotate binary number 

into carry . 


X will control a five byte 

addition. Get least-significant 

byte of the BCD accumulator, 

add it to itself, then store. 

Repeat until all five bytes have 

been added. 

Get another bit from the binary 

number. 

Back to binary mode. 

And back to the program. 


Odds 

And Ends 


ore growing ... Send in your 
one or two paragraph 
programming hints to 

Odds and Ends, 
c/o COMPUTE! 
P.O. Box 5406. 
Greensboro. NC 27403 

SoM l/OUI' 6c problano. buy I 00"' owfoce 

-..i 0.,-... cllokdus. All onion ~ 
from •od&. wllhlr1 24 ho<.... Call toD FREE 
(8001 2.lS-4137 lor pri<ze ...cl Information. 

"9a and "-"'"' C&rd acapred. All ordao 
.m~p-'d 

PACIFIC 
EXCHANGES 
l 00 Foo1h1ll Blvd 

n Luis Obispo CA 
' 40 1 (In Cal call 

I 05154 ·1037 1 

32K BYTE ORAM APPLE M. MODEM OWNERS 
!i !:..f S PT~i.RE !WM REPUCES '!"Otra 


SYV I cw it. Ulo!- 65 

:rr:u.:.uc P.AL! :;1J>A?IS!O?: ?OR T}!!: 

OLD RC !ll.. 

• llL?!lCV£1> I/O it DU.l :!.OUTI U!:.S .• tc 11 ::R Z.CHR ':'fl.AN ;i'?At!C ~. 
• :tE.DI .U. U S'l' !lt~E.R :H;..U::> . • PULL l?i'l! S!E.l..Z R£n:::.S H i' !:.:U.'f'ION. 
• C!i1'L-3 i'J.. US3 fCRXS A:J. :'!:13 !IX.B.• C!-1 EC.t...~ 1/Cl.TACS R~l!U'i'IC! S . 

• PLUGS It.TO 44- PIN CIRCU'? BOAR.:> ••• A,;i , 3 . S . STST!:Jt OP ' S • ••
RACI:i , CC.Iii.ES •ITH AJA .OR CAB:Li! 

PCR M.M iUCI US E. 
 •ma; rcu: ) J SABLES UN'ii'AN T:::l CS?L 

Cl:U.R ' S ?OR J. SJ.?3 S! S:'El'. . 
A.i:i:Jt:llLl:.D &- ? ~~T £.0 BOARDS • IR / l!iHfl' 3U??!P. - NO IJ. :TING
GU.OU.f\THD POR b ~O . !'OR OC'?P11? ~O STOP :'O BSTE:R 

COWUJ; Ds (ll£!:DS Jtn:.P!:R) 

}~· - '2J9 . 88 

\a: - S2 '; . 88 

• sUPPCl R.'? S C:ZT I.-L !. ~SC ?1r.lCTIC!1S . 

£ICHJ.NGE ?CR TOUR OLD RCll 
AVA! U !:U?. 


?\ILL lN PORILJ.TlVS OOCUll.£:o:'A'l'IO!i 

l?lCLUDLIJ l':H ALL OUR PRODUCTS . 


(D l ?fU\!JlC:: OP $24 ?OR 161) 

aoM- ''9.ea 
WE ":'.lIE M.AS':ERCHJJ\GX a. Vl SA. lNCLtiDE $2 . 00 ? OJ\ S&.H 

PHONE ORDERS ACCEr.'~ (702) 3& 1- b}} 1 

PROTRONICS 	 15 1b E. TROPIC.lNA SU1'S 7AB15 

U S VF.GAS• NE'/ A.DA 991 0 9 
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100 REM------------------------------ ­
PC I F.:G! '.3R AC: ::.:; F.: 'r' ~~ ::;F· 

... 784B 7E11 30 7::: 5E 34 FO 

7000 A9 34 LDA #$34 
7002 1:3 CLC 
7rnJ:.:: 65 ii ADC :ti 1 
7005 ii ::;TA $1 i 
7007 ::H:1 (12 r:cc $700B 
7009 E6 i2 IMC $12 
700B A9 00 LI1A #$00 
700D :3D 43 E::: :3TA $EE:43 
70i(1 2(1 Ei FF J :3F.: $FFE1 
70i3 AD 4F E::: LDA $ES4F 
70i6 RE :~:7 03 LD::< $0337 
70i9 F0 04 BEO $701F 
70if: C9 FF CMF' #$FF 
70iD F0 Fi f:EC! $7(110 
7~JiF 4:3 F'HA 
702(1 29 OF mm #:t0F 

17(122 H-·,_, =· TA 1 r 
7f12:3 Bi i 1 LDA ( $11 ) _. 1r 1 

.-,.-,7025 .;a.,:. 03 ::;TA 
7t12::: F'LA 
7029 4A L::;R 
702A 4A L::;F.: 
702B 4A LSR 
702C 4A L::;F.: 
702D A8 TA 1 r 1 

1702E Bl 1 i LDA <$11>_. 1 r 
7030 8D 39 03 :: ;TA $03 39 

F.:T::; ..-... 

7034 0A 0A 0A 00 0A 07 09 08 
703C 0A 01 03 02 0A 04 06 05 . ·-::· 

Figure 1 

700(1 A9 ::::4 1::: 65 11 :::5 11 90 
700::: 02 E6 12 A9 (HJ 4:3 E::: 
701(1 20 El FF AD 4F E8 RE 37 
701S 03 F0 04 C9 FF F0 Fi 48 
702(1 29 OF AB Bl 1i 8D ~~ 03 

4A 4A 4A 4A Rf: Bl ii 
7030 SD 39 03 60 0A 0A 0A 00 
7038 0A 07 09 08 0A 01 03 02 
7040 OR 04 06 05 20 20 20 20 

Figure 2 

f'd like lO thank .Jim 8u11crlield fo r helpin g rne take the plunge 
in10 the 111a chim· code . .. for the PER t\ ION ... lots of 
pat ienn· . .. a nd an incredibl · abili ty lCl shnrc his knowkdgc . 

110 REM SUBROUTINE FOR TWO JOYSTICKS 
120 REM ATTACHED AS IN H.HERMAN'S 
130 REM ARTICLE - COMPUTE V.l,U,P.89 
140 REM 
150 REM BY ELIZABETH DEAL 
160 REM 
170 REM FOR LOADING MACHINE CODE INTO 
180 REM SECOND TAPE BUFFER REMOVE 
190 REM 'REM' FROM LINE 250 
200 REM TO PUT CODE AT TOP OF PET 
210 REM USE LINES 260-300 
220 REM SEE ARTICLE FOR CHANGES TO 
230 REM OLD ROM PETS 
240 REM------------------------------ ­
250 	 : REM SP=67:AD=826:FORI=ADTOAD+SP: 

-.READV:POKEI,V:NEXT:GOT0500: 
-. <TO POKE823,0 

260 IFPEEK(894)=1GOT0300 
270 SP=67:AD=PEEK(52)+256*PEEK(53)-SP 
280 FORI=ADTOAD+SP:READV:POKEI,V:NEXT 
290 AH%=AD/256:AL=AD-256*AH%:POKE52,AL: 

-.POKE53,AH%:POKE894,l:CLR 
300 AD=PEEK(52)+256 *PEEK(53) 
310 . 
320 DATA 169,52,24,101,17,133,17,144,2, 

-.230,18,169,0,141.67,232 
330 DATA 32,225,255,173,79,232,l74,55,3, 

-.240,4,201,255,240,241,72 
340 DATA 41,15,168,177,17,141, 56,3,104, 

-.74,74,74,74,168,177,17 
350 DATA 141,57,3,96,10,10,10,0,10,7,9, 

-.8,10,1,3,2,10,4,6,5 
360 
370 REM------------------------------ ­
380 REM POKE823,W 
390 REM W=0 NO WAIT FOR JS MOTION 
400 REM W<>0 WAIT UNTIL MOVED 
410 REM GET KEYPAD EQUIVALENTS OF JOY­
420 REM STICK MOTION FROM 824 AND 825 
430 
440 REM 0=BUTTON l=LEFT-DN 2=DN 
450 REM 3=RIGHT-DN 4=LEFT 5=NONE 
460 REM 6=RIGHT ?=LEFT-UP 8=UP 
470 REM 9=RIGHT-UP 
480 REM------------------------------ ­
490 
500 POKE823,0 
510 SYS(AD) :PRINTPEEK(824) ,PEEK(825): 

-.GOT0510 

Information Utility 
USE YOUR PET AS A TERMINAll 

CO M 8010 modem S395 .0 0 
SOURCE Hook - UP Sl00 . 00 
IEEE to ( l EEE or PET! cab l e S 50 . 00 
ONl, INE Soft y a re S 35 , 00 
TOTAL PACK AGE 54 79 . 00 

PETTED micro systems 
P. 0 Box 2t85t 


• 265 w. Loom15 Road 

MILWAUKEE. WISCONSIN 53221 


(414) 282·4181 
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WEST COAST GRAND OPENIN G!!!  

ill\IEGA SAI4ES COMPANY  
CALL TOLL FREE 1-800-235-3581  

GRAND OPENING  
SPECIAL OF THE MONTH!!  

OKIDATA  
MICROLINE  

83 

2. NO SURCHARGE FOR CREDIT CARDS. 

3. WE ACCEPr C. O. D.'S. 

OMEGA SALES Co - WEST COAST - 3353 OLD CONEJO Rn #102 
NEWBURY PARK CA 91320 TEL 1-805-499-3678 [8 J 



EAST COAST OFFICE 


OMEGA SALES COMPANY 

CALL TOLL FREE 1-800-556-7586 


2ND SPECIAL OF THE MONTHII 


EPSON 

MX-80 
 •479 

PRINTER 

INTERFACES: APPLE INTERFACE & CABLE 890, RS•232-81'0, 

IEEE 855, TRS•so CABLE 835 


------~----------------~----------~r-----------------1
NORTHSTAR I NEC MONITOR 821900 : ATARI 400 
HORIZON II I I SK - @39900 

32K QUAD. DENS. I I 16K. @49900 
•297500 I : 

-------------.l------~----r------....L.---r-------------RAD10 SHACK I RADIO SHACK ANADEX I SoROC 
lSK LEVEL Il : 64K MODEL 2 I DP-9500 : 120 - •630 

MODEL 3 I @344900 I •124900 I 140 - •949 

----~§I~~---.l.--------~----~-------------~--------------
TELEVIDEO 912C - •67900, 920C - •73900 

------------------------------------------------------· 

4. Stoek shipments shipped u§Ually §8Dle day or next day. 

Limited quantities available. 

5. All equipment faetory fresh with manufaeturer's warr. 

6. No hidden eharges - We live by our published prlees. 
nMEGA SALES Co - EAST COAST - 12 MEETING ST. 

CUMBERLAND, RI 02864 'l"EL 1-401-722-1027 
PRICES SUBJECT TO CHANGE WITHOUT NOTICE. • 
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0 
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FIGURE 3 
GAME I/O 

Correct Figure 3 
--ANNUNCIAT OR 0 

MI~ 

CAPUTE! 
Corrections/ Clarifications 

In our three part series by H al Chamberlin , 
" Expanding KIM-Style 6502 Single Board 
Computers", we neglected to point out that Mr. 
C hamberlin is Vice Pres ident of R esearch And 
Development fo r Micro T echnology U nlim ited. You 
may write him at P.O . Box 12106 , R aleigh , 
NC 27605. 

Our February, 198 1 issue carried an article by Bruce 
Land entitled, "A Terminal For 'KAOS' (KIM, 
Aim, OSI, Sym)". In evaluating the Netronics ter­
minal Bruce said: 

"The Netron ics 20 ma current loop is not 
isolated like the Xitrex, and so may not work well 
with some devices . It does not work well with all the 
devices I have tried including KAOS systems . ' 
(p. 	132 , column 2) 

At I ast that s what we printed . Wh at Bruce 
really wrote was: 

'' It does work well with all the devices I have 
tried . .. " 

" The 25• Apple II Real Time Clock" (February , 
1981; page 72 , figure 3) 


An error in illustration inadvertantly left a tie that 

" shouldn t bind' . Here ar both the incorrect and 

correct d ver ions : 


FIGURE 3 

" Ticker Tape Atari Messages", (February, 1981, 

page 75) 


As you've noticed , there was a problem wi th th e pro­

gram . H ere are the fixes: 


1. The [ J's used in the li st ing are ( ) s . obody we 
talked to had a problem with this, but we thou ght 
we d mention it. 

2. In line 20, B is set equal to a blank ; this should 
be B$. 
3. Add a line 16 th a t sets Y$ = W$ . 
4. Finally the coments of \!\ $ and 1 $determin e 
your " moving borders"; if you put 20 ·paces in 
W$, you won 't see anything. If you put in * alter­
natin g with spaces, then you II see wh at we mean. 

Pl ay around with it , and co mpose your own borders . 

Program Listings for COMPUTE 
Cursor control characters will appear in source listings 
as shown below : 

h=HOME , n=CLEAR SCREEN 
t=DOWN CURSOR , T=UP CURSOR 
~=RIGHT CURSOR, ~=LEFT CURSOR 
L=REVERS E r=REVERSE OFF 

Graphics (i.e. shifted) characters will appear as the 
unshift ed alphanumeric character with an underline . 
This does not apply to the cursor control characters . 
T he Spinwriter thimble doesn ' t have a backarrow 
symbol, so a "~" is used in stead . 

The ''-, '' is used to indicate the beginning of a 
continuation line. It is also used to indicate the end 
of a line which ends with a space. T his preven ts any 
spaces from being hidden. 

0 	 0 

GAME I/O 

--ANNUNCIAT OR 0 
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your personal computer needs? Well look no further, TSE- \ ~ 
HARDSIDE, located in pleasant New Hampshire, has virtually every ~ 
conceivable Item for your micro. Whether you're shopping for your 
Apple, Pet, TRS-80 or Atari , TSE-HARDSIDE has it all. We stock 
hardware, software, books, magazines and specialty Items for all of 
the popular machines. So the next time you're out shopping for your 

TSE·HARDSIDE HAS IT ALL . ] 

How many times have you ~~h~~~~ere was a single sour~ 

system don't be surprised, be satisfied. Remember the name TSE­
HARDSIDE as your choice for quality, service and reliability. 

-~·::::::.\ 
~1-FR>SIDE 
6 Soulh SI . Milford . NH 03055 (603 ) 673-5144 
TOLL FREE OUT-OF-STATE 1-800-258-1790 
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IFYOUCAN 
~ITA MINUTE, 

ECANSAVE 
5YOU


Wtth 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 tak 
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 difference 
between the Starwriter 25 and the more 
expensive, daisy wheel printers. 

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

~,ooo. 

wide variety of systems, to h Ip lower 

system-integration costs . 


Using a 96-character wheel, it 
produces excellent le tter-quality print­
ing on three sharp copies with up to 163 
columns, and offe rs the most precise 
character-placement availabl , 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 indus try. 

s~,OOOOFF 

Leading Edge Products, Inc., 
225 Tumplke Street, 
Canton, Massachusetts 02021 
Dear Leading Edge: 
!"cl like to know more about the Starwritcr, and 
how spending a minute can save me a grand. 
Please send me the name of my nearest dealer. 

Title ____________ 


Company__________ _ 

tree t ___ ____ _ ___ _ 

State ___ ____ _,_ ip.____ 

Phone: Area Code ________ 

Number ---------- ­

LEADING 

EDGE. 


. . . . ~eading Edge Products, Inc., 225 Turnpike SLreet, Canton, Massachuse tts 02021 
Dealer mqumes mv1ted. For immediate delivery from the Leading Edge Inventory Bank™ call toll free 1-800-343-6833 

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



The Great 

American Solution 


Machine. 

age. At a $6,000 savings.Meet Commodore. The busi­ 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 p rofitability. 
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 dore's District Sales Offi ces. 
manufacturing process. Commo­

weekly, monthly and yearly. 
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. 
0 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,

Commodoreaccounts , identifies those for Inc., Computer Sales Division,
does it all-early penalties, and even writes Valley Forge Corporate Center. 

and account­up lease contracts. Commodore 950 Ritten­
ing, too . paid for itself within weeks. house Road,

In applica­0 A law firm needed a high Norristown,
quality, easy-to-use, affordable tions like PA 19401. 

these, 
Solution: Commodore plus 
its WordPro software pack-

word processing system. 

commodore 
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