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See your Apple® dealer or 


contact us for information. 




IF YOU'RE WAITING FOR THE 

PRICE OF WORD PROCESSORS 


TO FALL WITHIN REASON, 


Everyone expected it would happen 
sooner or later ... with 
it already has! Now all the marvelous 
benefits of expensive and advanced 
word processing systems are available 
on Commodore computers , America 's 
largest selling computer line. WordPro 
PLUS, when combined with the new 80 
column CBM 8032, creates a word pro­
cessing system comparable to virtually 
any other top qual ity word processor 
available-but at savings of thousands 
of dollars! 

New, low cost computer technology is 
now available at a fraction of what you 
would expect to pay. This technology 
allowed Commodore to introduce the 
new and revolut ionary CBM 8032 
Computer. 

Word Pro PLUS turns this new CBM 
8032 Computer into a soph isticated, 
time saving word processing tool. With 
Word Pro PLUS, documents are dis­
played on the computer's screen . Edit­
ing and last minute revisions are simple 
and easy. No more lengthy re-typing 
sessions. Letters and documents are 
easily re-called from memory storage 
for editing or print ing with final drafts 
printed perfectly at over f ive hundred 
words per min ute! 

Our nationwide team of professional 
dealers will show you how your office 
will benefit by using WordPro PLUS. At 
a price far less than you realize. 

Invest in your office's future . .. 

Invest in 

Call us today for the name of the 

WordPro PLUS dealer nearest you. 


Professional Software Inc. 
166 Crescent Road 
Needham, MA 02194 
(617) 444-5224 
TELEX: 95 15 79 

TM WordPro is a Registered Trademark ot Professional Sohware, Inc. WordPro was written by Steve Punter. 
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Now there is an interact ive 
Genera l Accounting System 
designed especially for the 
first time user . The user is led 
through each function by 
highlighted prompts explain­

ing the required input at each 
point. And all input requests 
are prompted with complete 
verification . Plus , a step-by­
step instruct ion manual 
guides the user through the 

General Ledger 
Cash Disbursements and 
Cash Receipts Journal as well 
as a General Journal. Main­
tains account balances for 
Present Month , Quarter to 
Date and Year to Date. 
Accepts postings from 

program. The user prompts 
and the detailed manual 
make it virtually impossible 
for the first time user to get 
lost or to accidentally crash. 

Accounts Receivable , 
Accounts Payable , Payroll 
and other programs. Also 
provides user customized 
financial statements. Up to 
1000 accounts and up to 
99 departments. 



Series Computer System 

Accounts Receivable 

Invoices and Monthly State­
ments as well as Credit and 
Debit Memos. Accomodates 
full or partial payments. User 
sets finance charge rate and 
period. User also sets invoice 
aging reports and aging 
breaks. Invoices may be dis­
tributed among nine different 
General Ledger accounts with 

Accounts Payable 
Accounts Payable checks 
with full voucher detail. 
Detailed check register. Auto­
matic application of Credit 
Memos. User sets invoice 
aging reports and aging 
breaks. Invoices may be dis-

Payro I 
Payroll checks with full 
deductions and pay detail. 
Pays regular , overtime , 
holiday and piece work hours. 
Accommodates Weekly, 
Bi-Weekly, Semi-Monthly and 
Monthly employees. Up to 
eight miscellaneous deduc­
tions or payments per 

automatic updating to the 
General Ledger. During 
invoice data entry the invoice 
is displayed on the screen 
and typed exactly as if in a 
typewriter: File capacity is 
2000 minus number of 
customers multiplied by 1.4. 
Five hundred customers 
allows room for 2100 invoices . 

tributed among nine different 
General Ledger accounts with 
automatic updating to the 
General Ledger. File capacity 
is 2000 minus the number of 
vendors multiplied by two . 

employee. Prints Payroll 
Journal , Payroll Check 
Register and an Absentee 
Report as well as 94 1 infor­
mation and W2 forms. Main­
tains Monthly , Quarterly and 
Yearly totals for up to 350 
employees . Automatic 
General Ledger updating. 

See your nearest CMS Software Systems
Commodore dealer for 
a demonstration. 2204 Camp David Mesquite, TX. 75149 214 285-3581 



TASC: TheApplesofiCompiler.

It turns your Apple into 


a power tool. 

Step up to speed. TASC. the Applesott Compiler. 
converts a standard Applesott BASIC program 
into super-fast machine code. By 
increasing program execution speed 
up to 20 times. Microsoft gives 
you a power tool for Applesott 
BASIC programming . 
Highest capacity available. 
TASC will compile and run 
larger programs than any 
other Applesott Compiler. As a 
disk-based system. it doesn't 
require the simultaneous pres­
ence of compiler and program 
in memory. The memory you save 
allows you to compile significantly 
bigger programs. 
Power without bulk. Code expansion of up to 100% 
severely restricts other compilers. TASC's special 
code compression schemes typically limit code 
expansion to only 25%. You 'll really appreciate that 

supports several programs in a 
single runtime environment. 

TASC's True Integer Arithmetic 
and Integer FOR ... NEXT 

capabilities maximize the execu­
tion speed of compiled programs. 

TASC's near total compatibility 
with Applesoft speeds compil ­
ation of existing programs 

with little or no modification . 
What about mistakes? You 
perfect you r programs inter­

actively with Applesoft. If some· 
thing does sl ip by. TASC recovers 

from errors discovered in compilation 
and traps all runtime errors. It even permits 

graceful interruptions during compilation . 
See for yourself. Ask for a demonstration of 
TASC at your Microsoft dealer. Discover the software 
package that turns your Apple into a power tool. 

with complex programs or programs that utilize 
Apple's hi-res graphic pages. 
More BASIC power. TASC's powerful new T 
commands increase Applesoft BASIC programming 
capability. Chain with COMMON allows compiled 

A D1v1s1on of M icrosoft Inc programs to share variables. so a main menu 10700 Northup Way • Bellevue. WA 98004 
"Applesoft 1s a trademark of Apple Comp ter. Inc. 
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Robe C Loe 
Publ1sher/E 1 or 

A Major Format Change 
No 11· Lh a r ll' e \ ·e comple Le cl th e m e rge r ol' Ho1111' a11d 
Ed11rn ti11110/ COi\l PUT/NG! and l?trrl'(/ fio11 0/ Co 111 ­

/J11ti11 !! into COMPUTE!. 11·c' rc co 11 ce11t ratin o· o n 
\J ~ 

1-c1·a 111pi11g Ll1 c orga11iza1io11 o f' th e magazin e Lo 
be tt e r sc1'\'c ~ · ou . Be gi 1lll i11g i11 ~larc h. COMPUTE! 
11·ill h a 1·e tll'o dist in c l senio ns rath e r th a n Lh c si:-; it 
h as 11 0 11·. Th e firsL scn ion 11·ill be ca ll e d "Home and 
l.:d ucalional CO~ IP LT 1:\ (; ~ . ·· ·01Ha i 11 i n g a pp! ic 1­
t1011s . Luton ;il s . co lurn11 s . ;u1d rc 1·ie 11·s. Th e ~cco 11d 

scCLio n of' th e m agazin e 11·ill hcco lll c "Th c .J o ur11al. " 
cc11-r1·in g a mi:-; of anicl es f'or ime rmcd iat e ;111d 
ad1·a n ced use r . 

\\' e 'll co nrinu e ·· :\ c 11· Produns. ·· 011d continue 
to pro1·id e Ll1 e s;1lll e e:-;cc llc:nt rcso 11 rt«(.' and ;1pp li ­
cations an icles . . -\ . 11·e 111 0 \'t: i1Ho the Il l' \\' \'car 11·i1h 
co lllinuing e :-;plos i1·e g ro 11·Ll1. ll'e 'rc sure ,:o u ··ol d 
Lime rs" 11·ill find Lh e ne 11· fo rmat eas ie r Le ; u se, a nd 
1·ou be1ri11n e rs Lo th e 11·o rlcl of' jJe rson a l C<> lll j) ULin <r 
• ~J n 
11·ill find it mu c h m o re con 1·e ni e n1. Rc 111 e 111bcr. L11is 
s tart s in \larc h a nd. as al11·a>·s. we' d a pprec iate 
>·o ur feedback and comm e n ts . 

The Hardware Wars: 
Late-breaking and Major News 
...\Lari. In c. has ju L s la h cl Lhe s u ggesLed re ta il 
price of Lh e Atari 800 sv Le m fro m , 1.080.00 LO 
. '99.00. Commodore i·. curre nth· introducin g L11·0 

ne11· m achin e th a t promise to be quite compeL iLi ve 
in Lh e p e rso nal marke t. Shm1·n a t Ll1 e Con um e r 
Electronic S h o w in Las\ egas Lhc firs t ll'ee k in 
J a nua r y : a "ga m e" co_mpule r with p lu g-in ca rtridges 
a nd a flat key boa rd for aro und $ 150.00. A nd vou 
ca n acid a BAS IC ca nricl g LO lea rn programn,1in •. 
On Lhe " hig h" ncl , a iL were. a nd a lso from Com­
mod o r e: a 6-t K colo r , g rap hi s compute r (a lso for 
TV connectio n ) said lO reLa il f'or less Lh a n $600.00. 
And that's ll'ith Lh e 64 K o f' m e mory. Look ' like 
1982 will sure ly b a n inte res tin g y'ea r !. 

And As The Industry Grows 
In recent edi to ri a ls. 11·e· ve commemecl o n soflware 
pro tection , co p yri g h ts , Lh e ri g ht o f· bac k-u p , a nd 

lllore . 'v\'c 11"C I ·0 111 e )'OLlr thou g ln s 011 these a11d 
0 Ll1 e r areas or interes t Lo th e p rson a l compute r 
co n sum er. 1\ I tt e r from a subscr ibe r ra ised a noth e r 
qu e sti on tha t we havc 11·l co n sid e re d a nd 11·ill pur 
0 11 Ll1 c I ~ J H'.l "co 111111 e 1tt s co rnin g" li s t. l 'll 1«1i sc so m e 
o f' hi s points he r e.: and soli ·iL )·our input. 

.. . l j u sL res is te d pu rc has in g an e xpe nsi1·e 
pi ece o r comput e r sof'L11·are f'or 11·hi ch 
th e \\'arrant~· reads i11 pan : 

.\11 ... compu tcr prog ra m s a rc 
d is t ribut c cl o n a11 "as is" basis 
wi lh o u L warra Ill . or a n\' kind . 
Th e e ntire r is k as to th e qualiLy 
a 11cl p e r fo rman ce or s uc h pro­
g ra111 s is 11·iL11 L11 c purch ascr. 
Should t he programs pr01·e d e­
l'ec ti1·e ... L11 · purc hase r a nd no t th e 
man u f'ac wre r ... as ·umes th e e mire 
cosl or all necessa r y se n ·ic in g or 
repair. (The co 111pa n ·) sh a ll h a 1e 
no liabilit~ · or rcs ponsibiliL)' LO a 
p urch ase r . 

· 1 ·1i is is no L m e re lega l j<trgo n . IL 's th e 
c 111hodi111c 1ll o f' ;1 busi n ess philosoph1 
11·hic lt s · ri o u sk ha rm s ;tll or LI S... To soft­
ll"< llT companies I sa~· : Accep t res ponsi­
lii li L~ fo r \'our produus. (;cl Lh e bugs o uL 
li1'fim' 1·ou se ll them. Don ' t try to se ll a pro­
g ra111 clchu ggl'd h) ~ ·our n1s to111ers as ;1 
"1T1·isccl " or "i11 1p ro,·ccl" prodt1 c1 a 1 
aclclitio 11al cos t. 

To so f'L11·are c:o nsunH~ rs 1 s;11·: 1r 
pos ·ihl c . arnid prod u ct · fo r 11· hi ~h Ll1 e re 
is no 11·ar ra nt v. Do n 't bu1· o n faith . 
C:ompla i11 lcn;cll y Lo so f't1~ · ;1rc compa ni es 
whic h p1·0 1·id c no ll'arranty .. . 

Our read e r ma kcs a se ri es or i Ille resLin g po i lllS. 

While I'm no la11·)'Cr, I 11·ou lcl 1rnnclcr if'Llt e portions 
o l' tlt e ll'ar ranty shown abo1·e a rc r ' a lisLi c in c nforce­
abilit v. \\'ou lcl so m e o f' yo u lawve r/reacl e 1·s ca re to 

join Ll1i s di sc uss ion will~ Ll1 e res'L o l' U S~ !'!I look 
f'orll'arcl to yo ur comm e nts. © 

http:1.080.00


ADD ™ s&g.95TO YOUR 
COMMODORE COMPUTER 

POWER produces a dramatic improvement in the 
ease of editing BASIC on Commodore's computers. 
POWER is a programmer's utility package (in a 4K 
ROM) that contains a series of new commands and 
utilities which are added to the Screen Editor and the 
BASIC Interpreter. Designed for the CBM BASIC 
user, POWER contains special editing, programming, 
and software debugging tools not found in any other 
microcomputer BASIC. POWER is easy to use and is 
sold complete with a full operator's manual written by 
Jim Butterfield. 

POWER's special keyboard ' instant action ' features 
and additiona l commands make up for, and go beyond 
the limitations of CBM BASIC. The added features 
include auto line numbering, tracing, single stepping 
through programs, line renumbering, and definition 
of keys as BASIC keywords . POWER even includes 
TM POWER is a Registered Trademarl< of Professional Software. Inc. 

new "stick-on" keycap labels. The cursor movement 
keys are enhanced by the addition of auto-repeat and 
text searching functions are added to help ease pro­
gram modification . Cursor UP and cursor DOWN 
produce previous and next lines of source code. 
COMPLETE BASIC program listings in memory can 
be displayed on the screen and scrolled in either direc­
tion . POWER is a must for every serious CBM user. 

Call us today, for the name of the Professional 
Software dealer nearest you. 

Professional Software Inc. 
166 Crescent Road 
Needham, MA 02194 

Tel : (617) 444-5224 Telex #951579 
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COMPUTE1will be re turned If author provides o self-addressed, stomped enve lop~. Program listings should 
be provided In printed form [new ribbon) as well os machine readable form. Articles should be furnished as Checkout 
typed copy (upper and tower case. please) with double spacing. Each page of ~our article should bear the 
tilte of the article. dote and name of the author COMPUTE! assumes no liability foe errors in artic les or 
advertisements. Opinions expressed by oulhors ore not necessarily those of COMPUTE' And Much, Much More... 
PET is o trademark of Commodore Business Machines, Inc. 
App le is o trademark of Apple Computer Company. 
ATARI is o trademark of Atari. Inc. 



Its time Your Computer 

stopped just playing games 

and started doing some work around the house! 

Let Creative Software's home programs turn your AT ARI® or VIC® into 
a really useful household appliance-the results may well amaze you! 

TITLE ATARI 400/800 
VIC 
(cassette only) 

• Household 
Finance 

34 .95 cassette 
39.95 disk 

34.95 

• Home 
Inventory 

19.95 cassette 
24.95 disk 

14.95 

• Car Costs 19.95 cassette 
24.95 disk 

14.95 

201 San Antonio Circle. lf270&L~EATIVE Mountain View. CA 94040.,.SOFTWARE (415) 948-9595 

Ask about our many other recreatioT111l and home applications! 
TO ORDER: VISA/ MasterCard, check or money order accepted. If 
charge. please include expiration date of card. Add $1.50 for shipping and 
handling. Calif. residents add sales tax. 
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obert Lock. Richard Mansfield. 
And Readers 

Please address any questions or answers lo: Ask The Readers, 
COMPUTE! Magazine. P.O. Box 5406, Greensboro, VC 27403. 

Answers 

"Thi is in response tojen y Stern 's question in lite August 
1981 issue, concerning the use ofa keypad controller 
with the Atari 800. All of Atari 's controllers are usable 
with all of their computers, video game included. And the 
lleypad controller works quite well for repetetive numerical 
data. However, it is not limited to use with numbers. The 
t omputer's resfJonse to the lleypad controller is defined by 
the program you write or load into it. Therefore )'OU can 
use it to output any one of twelve symbols or execute any 
of twelve commands or any combination ofboth the above. 

There is a program on f1age H -J 4 of the Atari 
Basic Reference Manual that will get you started with 
using the controller. The perating ystem Manual 
goes into detail on how it worlls. 

Point of Interest: Jn [COMPUTE!# 14] his exa llent 
article, 'Atnri TafJe Techniques ' Richard Kruse mentions 
lhnt the use of LIST ' C"IEN TER "C" can reduce the . ize 
of your BA JC program, but that the reason for this is 
undocumented. Th e documentation is on pages 2 and 3 
of the Basic Reference Manual, under the section titled 
'Variable Name Limit.' " Roberta L. Mevis 

· I enjo)1ed the article by William Taylor in COMPUTE! 
#I 7. Apparently, the Stringy Floppy was inte1faced 
using the regular cassette SAVE and LOAD routines. 
Your reader might be intere ted lo know that a full 
ROM-based operating sy tem and plug- in hardware 
board exist for mating the Stringy Flof1py with the OSI 
Cl P. I t operates at 7200 BAUD, is available at power-up, 
and resides in the otherwise-unused rne11101y locations 
from $ E800-$EFFF. Information on the availability of 
this device ma)' be obtained by writing: \I/SB Electronics, 
Barre-Montpelier Road, Barre, Vermont 0564 1." 

Philip K. Hoope r 

[On PETICBM disks] "The ID contained in a lracll and 
sector is written once only - when the dish is NEW/ 
HEADER -eel or created with a BACKUP/DUPLICATE. 
It ca n never be written again · disk writes don't touch this 
special area. 

Ifyou wanted to write a non-standard JD into a 
track-sector header, you 'd have to do it by generating your 
own NEW formattin g routine. This is not an ea y trick, 
since it involves downloading a program into the inner 
processor of the disk It would almost certainly involve 
destroying all information written on at least one trach of 
the disk. " Jim Butterfield 

'Jn response to Mr. Keplinger's co 111me11IG1)' 0 11 Co m/niler 
Assisted Instruction - Worth The Effort, ? I say a big 
positive yes. Going on f our years without a promotion in 
the Air Force, I purclw ed the Atari 400 computer. J 
programmed all of my study material 11111lti/Jle choice 
questions and answer. that I could find and had the 
computer drill me da)' after day. When it ca me to lest for 
promotion, it eemed that I kn ew all the answers. A month 
later, I was notified of my promotion. Computn a sisted 
in /ruction realty worhs." Bob Holsti 

' Re: Question from john Fry about files in OS65D 3 .0 
COMPUTE! #1 8. 

It seem that although the program example i com­
plete, there was no 111ention of the creatio11 of a b1iffer. 
The program on my C4 P \II F was com/Jletely erased as J 
hnew it would be when J typed it in to confirm my suspi­
cions. Since OSI uses the beginning of the worhspace for 
file buffers, the file is brought on top of the progra m or 
f1ortions thereof when the oj;en ocwrs. 

There are many inordinate constructions in OS65D, 
one ofwhich is the placement of the buffers. I have suc­
cessfully edited the DOS lo place the buffers at the top of 
memory. The advantage i that I can now easily write 
/Jrograms with sequentia l a ndlor random files and need 
not use the awlnvard Cl-IANGE utility lo create the buffers 
before I write the /Jrogram. (This was an enorm ous help 
lo me as virtually 80% lo 90% of the program I write 
use randomfiles.)" Ros C. Votaw 

Questions 

J wa · delighted with the idea of 'The Un wedge - Tape 
Append and R enumber' by David H ool! in th e Se/JI . '8 J 
is Il l', jJ. 103 . but ran into /1roble111s whl' ll l triNI it 0 111 : 

1. Thef on1111la in li11e 26: Q\ $ = \11/D.,; (STH. (-1 + 2* 
(QV = 1)),2). [What ca 11 th e QV =1 111 Pa11 ?] 
2. [Wha I a bo 11 I the DA TA I a I e 111 en I i 11 I in e 11 6?). .. " 

John Sweeney 

Thanks for the kind words John. he program 
was complete! rechecked and , indeed , th e final 
number in that DATA line should be H259, not 



Never before released. o super 
arcade-adventure game for 
Ator\ .. . alone In o vast 
transparent maze 
inhabited by radioactive 

monsters and nuclear 

waste. you must blast 

the waste and free 

the maze of 
mutant monsters. 
By Solitaire Group. 
requires 24K Atari 
with disk drive. 

MATCH RACER 
Brand new for the Atari. this one 

or two player game tests your 
driving skllls on o race track 

filled with treacherous 
obstacles. See how for 

you con get before 
your luck and skill run 

out! By Solitaire 
Group. requires 

16K Atari with d is 

ANDROMEDA 
Introducing o spectacular. 
original arcade-adventure for 
the Atari .. . o bottle In inner 
space ... you must Invade 
o living organism and 
destroy its tissues before 
its antibodies destroy 
you. By Solitaire 
Group, requires 
16K Atari with disk 
drive. 
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H25. We make every effort to as ure that typos do 
not get into COMPUTE!, and we feel that we have 
succeeded in e liminating most of the causes. H ow­
eve1·, publishing 20 to 30 program a h month 
re ~ ults in an occas io na l error. We attem pt to an ­
nounce any corrections (01· useful , optio na l pro­
gram modifications) the following month in our 
CAPUTE section in the back of the m agazine. 

As to the meanin g of QV = 1, prog ra mmers 
ometime choose to use relational exj1ressions. Try 

this in immediate mode: ? 5 = 5. T hen try: ? 5 =2. 
As yo u will see , if the proposed equality is true , the 
"value" of the equa lity i - I . If fa lse, i r's zero. 

JO INPUT X,Q 

20 Y=Y -(X=Q) 

30 ? Y : GOTO JO 


Since subtracting a negative from a positive is , in 
fact, "addition" - the program above will increase 
the value of Y whenever X and Qare eq ua l. You 
cou ld ac hieve the same result wid1: 20 IF X = Q 
TH EN Y = Y + I. Strings can a lso be used as 
expressions and evaluated in this way. Likewise, 
such statements as: IF NOT X THEN PRINT " -1 " 
or IF X THEN PRI 1 T "O" will trigger the THE 
action on - I and zero, respective ly. 

·'[kn ow that there are screendwnp programs which exist 
fo r Atari which will allow the contents of the screen lo be 
/>ul on a printer. What I need is something similar to this 
but allowing the screen lo be savf'(/ to lafJe (or in DATA 
statements written by th e program itself) so that that 
screen could later be recreated easily. I am currently 
t1ying to write a graphics type of Adventure ga me which 
11ses a redefined character set and ri'quires numerous 
POSITION and PRINT co mmands to we those special 
dw.racters lo draw some fairly complicated jloorplans. I 
am nearly at the tearing-out-my-hair point from trying lo 
code these floorplans. It wo uld be mu.ch simpler if I could 
draw the room, using the edit and cursor conlrvl Junctions, 
rl/ld then save creen to b£' used in the playing of the ga me 
itself. Dues such a pair ofutilitie exist or is anyone cu r­
rently working on one?" Michae l A. lvin 

'/ am a 11 electronics instructor al a technical school and I 
nm i11terpsted in programming 111.y own PRO \Ifs. We have 
the KIM -1 at our school and I understand that they ca.n 
be adapted for this purpose. [Please advise whNe I can 
obtain] a schematic and/or instructions." 

Mark Iskovitz 

"l n COMPUTE! # 16 you had an article for App!esoft on 
lvadingtape. Well, wehaveanAlari 800, and my husband 
is having trouble loading and un loading la/1e. he keeps 
losing his j;rogra.m ... Cou ld you publish something i11 
regards to it? " lrs. W. Phipps 

the more ex pen ive, better quality tapes. 2. Re­
member to issue an LPRINT before any CSA VE. 
3. Always have two copies (i n case one goes bad) . 4. 
Make sur that files a re aved with th e a id of th 
digital cou nter. Don 't ove rlap. 5. Whe n loadi ng. 
try several times with the ta pe positioned slightl y 
diffe rentl y each time (via FFwrd). 6. Clean the Lape 
heads a nd th e rubber wheel that pul ls th e tape 
throug h with clean ing so lution and d emagncti1.e 
the head. with a de magnetizer (both items ava il ab le 
at e lectroni cs stores). 7. Don't leave th e Play o r Play 
and Record buttons dO\rn for any lo ng pe1:iods. 8. , 
Experiment with a lternari,·e ways to SA VE pro­
grams : C AVE/CLOAD, SA VE"C"/L AD' C:". o r 
LIST"C../E TER"C". 9. I f. after all this . vo u're 
st ill experie ncing problems - chances are »<>ur 
heads are misaligned or somethin g e lse is e lectron­
ica ll y wrong. Ta ke the recorder in fo r profess io na l 
adjustment. 

"As owner o/a CBJ\11 8032, with 4040 dish drhll' and r111 
Epson MX-80, I have been reading cu rrent and /Joel< 
issues ofCOMPUTE! ever since my com/J11ler drnler 
intror/11ced JIU' lo thr' 111agaz.i 11e several 111 011/h.' ago. \1'/1 ili, 
I have j(m11d 11111th in the magaz.ine of i11tnr's/. that 
interest has bordered al limes on de pemlio11 ari.,i11g out 
ofstatements such as 'This program wi/l 11 0/ wvrh with the 
new R O 'vi or with the 80 colum n screen.· 

How about a progra m that will rew ri/r' any othn 
prvgra111 from old or new ROM -IO-co/1111111 /11 fJO -ro/1111111 
format , including as embly-lang uage progra m ~? \Vhilf' 
you are at it, why 110! a prugra111 that will lm/l.\lole Jimn 
CPIM Jm>gra.111s, especially the lwndreds ofTRS-8() 
progra ms, lo 'PET BASIC'. I a111 s111 p that 111a11y o/yo 11r 
readers would 'rise 11/J 0 11d call _)10 11 blessed.' .. 

Dr. Harold Pete rs 

Your suggestio n is an excell ent o ne , and \,·e wo uld 
welcome programs which stand be tween \"<Jrious 
mac hines and translate and ha r monize. L'nfonu­
na te ly, writing a procrram \\·hich e11111/ates anoth er 
compute r is not a n easy task. Some \\·ork ha. been 
done in this d irection. though . In COMPUTE! # 6 is 
" Feed Your PET Some Applesoft." Goi ng in th e 
other d irection. in COMPUTE! # 8 is '' Load Pf.T 
Programs Into T he Apple I l. " A n extraorclina rv 
program which snap th e 80 column CB r screen 
into 40 columns appea rs in COMPUTE!# 12: "Run­
ning 40 Column Prog ra ms On A CBM 8032 ... 
Also , for ha nd -tra nslat ions, ee COMPUTE!# Iti . 
" PET, App le . Atar i: On Spea kin g Terms." Ti me 
pe rmitting, \\·e tra nslate indiYidua l programs. 
o ften presenti ng multiple versions of programs 
appea rin g in th e PET Gazette. In addition. " ·e 
print se,·e ra l program each month (in th e \pp li ­
ca tio ns sectio n at th e front of the magazine) with 
versio ns fo r both Atari and l\1licrosoft BAS lC:s. © 

Here are some suggestions and precautions: I. se 
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I 

I Imagine being able to print the letter "A" THE NEXT STEP contains well-written , easy-to-use documen- 1 

~ and get a multi-color space ship. Using THE talion with simple BASIC programming examples that sho~ I 

~ NEXT STEP and a minimum of programming you how THE NEXT STEP can help d~elop colorful graphic 
~ ff rt d§ e o , you can o . . . II displays _Graphics you never thought possible until now_1t m no time at a . llii1
I 

I I
THE NEXT STEP is a user friendly, menu driven graphics 1001 

~ kil tha1 allows you 10 create new character sets or redefine I
I I
characters to make shapes for use with your basic or machine 
~ language programs. THE NEXT STEP allows you to save these ~I I
"new" characters on disk for future use. 

I THE NEXT STEP is perfect for use on shapes for animation §
I and features a joystick controlled color menu to make your I
I graphics come alive_ THE NEXT STEP even generat"s its own §
I code to help you incorporate new characters and shapes into I
I I
your programs _ 

il! THE NEXT STEP allows you 10 see your shapes as you make I

I them. Now you can determine ahead of time how characters llii1

il! will interact with one another when creating shapes for Charac- ~
I I
1er Set or Player-Missile Graphics . 

I THE NEXT STEP helps you to mix any of ATARJ's 14 graphics I
I modes in the same display. THE NEXT STEP is a perfect ~
I graphics utility for the BASIC or machine language programmer- il!

I ~~~~~ I 


and quick editing_ 


~ disk drive and is available for $39.95 at your local computer 


I ITHE NEXT STEP features full joystick control for ease-of-use 


ll!i1 THE NEXT STEP runs on any 32K AT ARI 400/800 with a I
THE !
I 


: ~tore or order direct from . . : 

I ON•llN• •y•lem• VISA, MASTERCARD, CHECK, c.o.o. Add" oo '" Shlpµlog I

L - 365'.75 MUDGE RANCH ROAD • COARSEGOLD, CA 93614 • 209-6 8 3-68581 

Wll'.l.l.l.lll.1.l.l.l.1.1.l.ll.l.ll.l...,,,ll.1.1.1.l.ll'.l.l.ll'l'.l.ll'.ll'l'l'll'.ll'.1,#~ 

http:Wll'.l.l.l.lll.1.l.l.l.1.1.l.ll.l.ll.l...,,,ll.1.1.1.l.ll'.l.l.ll'l'.l.ll'.ll'l'l'll'.ll


16 
February. 1982. Issue 21COMPUTE! 

Computers 

And Society 

David D. Thornburg 
lnnovision 
PO. Box 1317. Los Altos. CA 94022 

On Piracy ... 
As the mist clea red " e cou ld see our goal before 
u . High in the foothill overlooking the San Fran­
cisco Bay, the opening to the cave was unmarked ­
except for the power lines which snaked their way 
into the cavern through a crack in the rock. 

"You are on your own now," my guide aid as 
he scurried down th hill. At la t I had fo und 
the home of the famed software pi rate, Long John 
Silicon. 

As I ente red the cave I asked m yse lf wh y an 
editor of a prestigiou magazine would risk his lif 
in pursuit of a stor y, but the recent lawsuit 
preventing Long john Si licon from selli ng his 
~ome video copy of Tooth Fairy was too exciting to 
ignore. 

With a great heave, I opened the doo r and 
found Long john sitting at a keyboa rd , ready for 
our intervie\ . 

DT: Long john, you have a reputation as a vicious 
software pira te. Tell us - is it dese rved ? 

LJ : Aye matey . I a m the meanest software pirate 
lO pl the 5 7 keys. Once I see a ga me I like, it is 
on ly a malter of time (usually months) before the 
game is up and running on the computer of your 
choice. 

DT: Wait a min m e . I'm nm ure I und r tand 
what yo u mean. I thought software pirate just 
made carbon co pies of other people's software. 

I JS : Copy exi ·ring programs? Ha Ha! Oh matey, 
yo u must be kidding! My parrot wouldn't do some­
thing tha t easy. No, what I do is the true pirate's 
craft. I slink a round the a rcades looking for new 
games . When I first saw Tooth Fairy I knew that 
ri ches wer a t hand . 

DT: Once you find a game you like, how do you go 
about co pying it ? 

LJS : First, I spent man y pieces of' eight play ing 
Tooth Fairy, ga inin g mastery in eve ry aspect of the 
ga me. In the space of a few weeks I was playing the 
ga me in m y sleep. ex t I crea ted a stor board for 
the game. 

DT: Excuse me , Long.John , I'm not too versed in 

the pirate's craft. Would you tell our readers what 

a story board is? 


LJS: Of course. A story board is a visual map 

showing the play of the game. It includes pictures 

of the screen and so on. 


DT: That sounds like a lot of work to go through 

before writing any of the program. 


LJS : Of course it is. Who sa id piracy is easy work? 

In any event, once the story board is finished the 

real work begins. One just doesn 't sit down a nd 

copy a game without worrying about display reso­

lution , color, machine speed, game controlle r 

option - ah the stories I could tell ... 


DT: Yes, well I a m sure our readers would be 

fascinated , but tell us more about the game. ls it a n 

exact copy of the arcade ~ersion? 


LJS : T h same? How insulting! I've half a mind to 

slit yo u from yoUI· index register to your stack! o 

pirate would miss the chance to improve on a game. 

To start with , I spent about as much time copying 

Tooth Fairy as its creator's spent designing it in the 

first place. Wh y sho uldn 't I improve the ga me. 


DT: Oh , I agree with that; but wh y is this piracy 

then. After all , people who write love stories aren't 

being sued by Shakespeare s estate. From what I 

can see, you might have created a new game. 


LJS: No! A thousand times, no. If my vers ion of 

Tooth Fairy was new, I wouldn 't have been sued 

for infringement by Ajax Computer Company 

would I? 

DT: I guess not. ay, your copy of Tooth Fairy 

runs on the Ajax compute r doesn 't it? 


LJS: Yes, in fact it has helped sell the ir computers. 

Most of the loca l computer stores used to use my 

game to show off the Ajax 's power. 

DT: T hen why a re th ey suin g yo u? They did n't 
write the original software. 

LJS: Yes, that's true ; but the y did buy the home 
video ri ghts to the ga me o I guess I in fr inged on 
their copyright, even though they didn 't write a ny 
of the original program. 

DT: Well , I'll be t that their version of Tooth Fairy 
is a real knockout. ow that yo ur prog1·am is illega l, 
I assum I can bu y theirs . 

LJS : Oh no ! First of' all , they have to go through all 
the work I did Lo get the game to run on their com­
puter . Their version is at least six months away. 


DT: What a shame! Wh y didn t theyjust license 

your copy? 


LJS: Li ·ense me! A pira te ! Shiver me disks. Wh y 

' ould th y do th ;u? Of course I asked for a license, 

but they insisted on having the job done over. 




Micro-Ed is 


'\\ ,,,,,,, 

Send for free educational catalogs "'v~ 

~~ Specify: Pet • Vic • TI • Apple • TRS-80 
color computer 

you can telephone us 
at Micro-Ed, Inc. 

612-926-2292 PO Box 24156 Minneapolis, MN 55424 




DT: I'm not t1·ying to downplay the devio us im­
morali ty of your crime, but I am still having a hard 
time Lhinking of yo ur work as piracy. Tell me, are 
you cou ntersuing? 

LJ S: Aye, a counter uit is in progress, buL I don't 
have the legal resources of a com pany li ke Giant 
Toys, Inc. 

OT: Oh ye , Giam Toys sells a hand-held version 
of Toolh Fairy. Is Ajax suing them too? 

LJS: ot yet. Ajax o nly has a few attorneys, and 
they can't sue everyone at once. I'm fl attered that 
they picked me first, even if r have to give up the 
baLtle when my money runs ou t. After a ll , even 
p irates li ve in fea r of thei1· lawyer . 

OT: What a shame. You mean that you might lose 
because you ca n'L affo rd the fig ht? 

L.JS : Yes. After a ll , if Giant was sued the case 
mighL drag on for years. My suit will probably be 
mercifu lly shon. My days as a pirate are nearing an 
end. 

DT: So yo u have given up on piracy forever then? 

LJ S: Not exacdy. Just last night, fo r example, I 
used my video ca sette recorde r to make a copy of 
a movie that was broadcast pas t my bedtime. 

D!SK DRIVE WOES? 

PRINTER INTERACTION? 

MEMORY LOSS? 

ERRATIC OPERATION? 


Don't 

~~;;~,;;ie '" '"'"~'o'

Hash cou ld be the culprit! · · · 

Floppies, print ers, m emory & processor often in teract! Our 

patented ISOLATORS el iminate equipment interaction AND curb 

damaging Power line Spi kes . Surges and Hash. 


• ISOLATOR (IS0·1) 3 filter Isolated 3·prong sockets; Integral 

~~~~:~Spl~e ·S·u·~~re.s~ ~ o~;. 1~'.5 ·W · M ·a·x ·l~·u·~ · lo_a~.' .1. ~~ .loa5d6~-~~ 
• ISOLATOR (IS0·2) 2 filter Isolated 3-prong socket banks; (6 

sockets total); Integral Spike/Surge Suppression; 1875 W Max 
load, 1 KW either bank ........ . . . . .. ....... . .. . . . . .. $62.95 

• SUPER ISOLATOR (IS0·3), similar to IS0·1 except double 
filtering & Suppression . . . . . . .... . . . . . .. .. .. . . . . . .. . . $94.95 

• ISOLATOR (IS0-4), similar to IS0-1 except unit has 6 
Individually filtered sockets . . ...... . . . . .. . . . . ...... . 5106.95 

•SUPER ISOLATOR (IS0-11) similar to IS0·2 except double 
filtering & Suppression . . .. . . . .... . . ...... .... . .... . 594.95 

• CIRCUIT BREAKER. any model (add·CB) . .. . . . . . . . .. Add S 8.00 
• CKT BAKR/SWITCH/PILOT (·CBS) ... . .. ......... . . Add $16.00 


AT YOUR Master-Card, Visa , American Express 
DEALERS Order Toll Free 1·800-225·4876 

(except AK, HI, PR & Canada) 

~Electronic Specialists, Inc. 
171 South Main S11eel. Nal1c~. Mass. 01760 

Technical & Non·BOO: 1·617·655·1532 

ANNOUNCING TWO 

NEW TERMINALS 


Smart• Fast • Graphics • Matching Modem and $295 Printer 
Neuonlcs announces a stale ol 1ne ar l 

breakthrough In terminals. now at p1lces you 
can afford, you can go on-lino with dala·blnk 
and compultir phone-llne services. ll"s all 
yours: ··eJ&elronlc newspapers.'" educallon11 
services. Dow.Jones stock repor1s. games, 
rec ipes, personal compuling wllh any tove l 
language, program exchanges, elecHonlc bul · 
let In boards . . and more every dayll ! 

Nelronlcs otters two new terminals. bolh 

~~;,'~1:e:~~!1r~b~8J~1?!~:~~af~~~ ~f1~~~~~~r~ 
rugged atoel cabinet and power supply. The 
slmplost ono, FASTERM-&4, Is a 16 llne by 64 or 32 character per llne uni!, with a serlal 
printer port tor making hard copy ol 111 Incoming data. and oplionat prov isions tor block and 

~ra~!~11;,~a~~\~~:r:,prnc~y ~~0~~.rr::~~~r;'~!1r0~n:,~,Ao~Te~~~~c~::~u~~tf~~,,:1 12h4 ~~ne,,_b/i .~ 
11me printing, 12,000 plxel graphics, llne ~aphlcs, absolule cursor addressing, unde rl~n l ng , 
~~vre~~~~~d~Odoen!~~~ ~"o";:~~earn~~~fiy. ~~~eYOUrs~p~:,~~~ ~~~/~1~r ~~~~,~~:;)~~1~~~ ' 
delux green-phosphor monitor pictured above. For hard copy Just add our ma1ched printer. 

Pr ice breakthrough!!! Own tho FASTERM-64, a complete terminal kit. ready to plug In for 

~:~~W~ee~~~ ~~~e~11~fo~-~~1~~~~~:~.~~~ '~~Ju~! 1~2::re?c~~~!;~1~~~~ :!~,,~ :unPdP:;~~~d . J 
necessary subscription forms. 

More QOOd nows: All the componenlS In our terminals are avallable s.epa1a1e ly 1see 
coupon), so you buy only whal you need!! ! 

Cont inental U.S.A. Credit Card Buyers Outside Connecticut 

CALL TOLL FREE 800·243·7428 
To Order From Connecticut Or For Tech. Ass ist. Cal l (203) 354.9375 

NETRONICS R&D LTD. Dept. 
333 Lltchlleld Road, New Miiford, CT 06776 

Please send /h e ilems checked below: 

O COMPLETE FASTERM-64 TERM INAL (Includes FASTVID·64 video board 
ASCll·3 keyboard, steel cabinet and power supply) . .. kit $199.95 plus S3 P&I 
. . . wired & tested $249.95 plus $3 P&I . .. graphics option: add $19.95 to 
each of above 
0 COMPLETE SMARTERM-80 TERMINAL (Includes SMARTVID.SO video 
board, ASCll-3 keyboard, steel cab lner and power supply) . . . kit $299.95 plus 
S3 P&I .. . wired and tested $369.95 plus $3 P&I 
O FASTVI0-64 VI DEO BOARD (requ ires + 5 & ·12V DC) . . . kit $99.95 plus $3 
P&I . . . graphics option add $19.95 ... wired & tested $129.95 plus $3 P&I . .. 

raphlcs option add $19.95 
SMARTVID·BO VIDEO BOARD (requires +5 & +/·12V DC) . .. kit $199.95 

plus S3 P&I .. . wired & tested $249.95 plus $3 P&I 
0 DELU XE STEEL TERMINAL CABINET . .. St9.95 plus $3 P&I 
0 ASCll·3 KEYBOARD (requi res +5& ·12VDC) .. . kit $69.95 plus $3 P&I . .. 
wired and rested $89.95 plus S3 P&I 
O POWER SUPPLY (powers ASCll·3 keyboard & video boards) . . . ki t only 
$19.95 plus S2 P&I 
O ZENITH VIDEO MONITOR (high resolut ion green phosphor) .. . wired & 
tested $149.95 plus S6 P&I 
0 TELEPHONE MODEM MODEL 103 O/A . . . wired & tested $189.95 plus $3 
P&I 
0 DOT MATRIX PRINTER Comet I . .. wired & tested $299.95 plus $10 P&I 
0 RF MODULATOR MOD RF·1 . .. kit only $8.95 plus $1 P&I 
0 3FT-25 LEAD MODEMITERMINAL OR PRINTER/TERMINAL CONNECTOR 
CABLE ... $14.95 ea plus $2 P&I 

For Canad ian orders, double the postage . Conn. res. add sates tax. 

Tota I Enclosed $ --------::-,---,--,-:--:---=--:---- ­
0 Personal Check 0 Cashier 's Check/Money Order 
O VISA 
Acct. No. 

0 MasterCard (Bank No. ____ 
Exp. Date _ _ _ _ 

_ _ _ 
___ 

Signature 
Print Name---------------- --­
Address ____-=---------=.,.-----~ 
City State Zip 

http:SMARTVID.SO
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The Beginner's Page 

Translating 

Equations 

Richard Mansfie ld 
Assistant Editor 

Compute rs are excellent teachers. T hey have infi­
nite patience; provide instant pass-fail corrections 
of your e fforts; permit you to work at your own 
speed on topics of your choice ; and they don 't (as 
ye t) become sarcastic when you blunde r. 

Ma ny peo ple, myself included , d ecided long 
ago that math was not their forte . T his decision is 
usuall y mad e at age fifteen or thereabout and 
follows a se1·ies of mishaps in the educational system . 
Algebra is o ften the fin al blow. 

Compu ters cure this math phobia rather quickly. 
1 he machine does a ll of the tiresome calcula tions 
for you. You are free to float above and observe 
rela tionships, discover patterns , even construct 
visual analogs where you can \Vatch the numbers 
tra nsfo rm on the screen . 

Algebraic Equations, BASIC Assignments 
After you get ove r the initial surprise that, in. 
BASI C, A= A + 1 makes perfect sense - you will 
find that the meaning o f variable becomes quite 
clea r. A vari able i · simply a "na me" wr itte n on a 
"box." You migh t have a box in your house marked 
"BILLS." Each month you pay all the bills and the 
box is empty (BILLS= 0). Then, whe n each bill 
comes in , yo u pu t it in the box (BILLS = BILLS + 1). 
T his is not a n algebraic eq uation, it is a n assignment 
of a certain number (BILLS + 1) to the variable 
BILLS. 

In algebra a n equation is expected to balance: 
wha teve1· is on the left side o f the equals sign is 
presumed to be equal to the right side. In BASI C, 
the variable on the left side is being defined by what­
ever is on the right side. In earlier ve rsio ns o f 
BASIC, you had to type : LET BILLS= BILLS+ 1 
to show that yo u were assigning a new value to 
BILLS, not sta ting an equality. One other thing: 
computers a llow you to use meaningful , easil y 
recognized variable names such as BILLS, or 
I NTEREST, or DOLLARS. T his, too, can be an 
ad vantage over the traditional single-le tter variable 
names o f algebra . 

In any case, much useful math becomes clear 
after you wo rk a while on your compu ter. For 
example, let's put this on our computer (to see how 

easy it really is): 
F= D(l + l/C)C*Y 

or 
FINALAMOUNT= DOLLARS( I+ INTEREST/ 

COMPOUNDINGfOMPO UNDING. YEARS 

T his fo rmula will let you know how much 
money you 'll end up wi th a fter making an in ve~ t­
ment. It can also te ll yo u how much your house will 
be wo rth if it is going up in va lue a ce rtain amount 
each year o r show the effects of infla tion. It's a 
handy fo rmula, but to the "non-mathematical" it 
looks fo rbidding. On the computer , it's a snap.Just 
use I PUT statements to as k fo r each of the vari­
ables and then , (in line 100), duplicate the fo rmula 
using BAS IC symbols: 
HJ PRI NT "WHAT IS THE OR IGI NAL AMO UNT IN 

VESTED "; 
20 INP UT DO LL ARS 
3 0 PRI NT " HOW MANY YEARS BEFOR E YOU CAS H 

IN TH E INVESTMEN T"; 
40 IN PUT YEARS 
5 0 PRI NT "WHAT I S THE ANN UAL INTE REST RA 

T E11 
; 

60 IN PUT I TE REST 
7 0 PRI NT "HOW MANY TIM ES PER YEAR I S IT ­

COM POUNDE D"; 
80 I NP UT COM POUNDING 
90 ITER EST = ITE REST/COMP OUN DI NG/ 100 : REM 

MA KE ITERE ST I NTO A DECIMAL FRA 
CT ION 

1 00 FINALAMOUNT = DOLLARS * (1 + I TEREST)
t (COMPOU NDING * YEARS) 

110 PRIN T "AT TH E END OF "; YEARS ; "YEARS 
YOU WIL L HAV E $ "; FIN ALAMOUNT 

otice that we spell it iteresl to avoid using one 
of BASIC's special, reser ved words INT. It is also 
necessa ry to enclose compounding multiplied by years 
in parentheses to show that thi is to be calculated 
before the othe r pan is ra ised to a power. T he 
orde r in which calcula tions are per fo rmed is, o f 
course, quite important and you should familiarize 
yourself with what your compute r's manual in­
structs on this subject. When in doubt, use paren­
theses - they will a lways cause whatever is within 
them to be fi gured first. 

The Universal Rounding Engine 
Programs can o ften be re fin ed customized , and 
mad e to pe r fo rm new functions with surprisingly 
little effo rt. T hi s ·ame program could include a 
fun ction to round off the f inalamount to the nearest 
penny by adding this line: 

105 FINALAMOUNT= INT(FINALAMOUNT * 100 
+ .5)/100 

What wo uld this Unive rsa l Rounding Engine 
do if you changed the two I OO's to lOOO's ... or I O's? 
We can also easily adjust the progra m to predict 
how much yo ur house will be wor th in te n yea rs, 
g ive n a rise in va lue o f, say, six percen t pe r yea r. 
T he math stays the same, a ll we need to do is change 
the prompts (the questions the compute r asks) . Line 
IO should read: "HOW MUC H IS YO UR HOUSE 
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WORTH OW?" Line 30: " HOW MA Y YEA RS 
DO YOU WANT TO PROJ ECT?., Li ne 50: " H OW 

I C H rs IT 11 C REAS I G 11\' VA LUE EAC H 
YEA R?" Line 70: CO IPO DI G = I . In line 
11 0, cha nge " YO U WILL H AVE" Lo " \ 0 R 
HO USE WILL BE WORT H ." 

To wo rk with infla tion p roj ecLi o ns ma ke the 
fo ll owing re place me nts: 

10 " WHAT IS THE COST OF THE ITEM TODAY" ; 

50 "WHAT IS THE ANNUAL lNFLAT ION RATE" ; 

70 COMPOUNDING= 1 

110 [change YOU WILL HAVE to: IT WlLL COST] 


W he n creating such use ful var ia ti o ns to sim ple 
p rog rams, you a re, a t Lh sa me tim e, lea rnin g n \\' 
thin gs a bo ul ma th ematical re la tio nships. It 's fun 
and the refore pa inless. As an expe rime nt with the 
Intla tio n versio n of this prog ra m , try adding: 
5 T H ISYEA R = 1982 so th e compute r will kn o w 
wha t yea r it is. T he n , using th e in fo rn1a tion 
gath e red in line 30, have th e compute r g ive its 
answe r (in line l 10) in the form: BY T H E YEAR 
1985 IT WILL COST $(w hatever). 

A ll o f this is worlds away from th aL a lgebra 
Class whe re some o f us mista ke nl y d e id d that 
maLhe matics, whe n it was n't imposs ibl y obscure , 
was tedio us. By pushing a nd shaping programs, 
yo u ca n see and feel numbe rs, Lh eir in te racti o ns, 
Lh e ir beauty. © 

Having trouble 
learning to use 
your computer? 

Reference manuals don 't teach. Most BASIC 
texts don't cover speci fic personal compute rs. 

TIS solves these problems 
with step-by-step books 

tailored for your machine. 

For PET/CBM 

Understanding Your PET/ CBM . . .. . .... $16.95 
Vol 1: Basic Programming 
PET Graphics ............ . .. . ... . ..... . $ 6.95 


For OSI CIP/C4P 


Understanding Your C1 P/ C4P .... .. ..... $ 9.95 

A Workbook of BASIC Exercises 

For VIC 

Understanding Your VIC . .. .. .. .. .. . . .. $13.95 
Vol. 1: Basic Programming 

Money Back Guarantee. VISA/MC accepted. 

T~~P;~c;s Include UPS or 1st Class postag(cjye. ~ 

Total Information Serv ices . Inc. ·~t.t' 

Box 921 , Dept. C 

Los Alamos. NM 87544 } 


LETTER QUALITY WORD PROCESSOR PRINTER/TYPEWRITER 
FOR APPLE, ATARI , COMMODORE , NEC, OSBORNE 1, TRS 80 and others 

OLYMPIA ES100/101 
• 92 character electronic 

keyboard 
• 8 character bu ffer memory 
• Dual pitch . 10 and 12 
• 17 .5 C.P.S. 
• All settings from keyboard 
• Auto. correction 
• Daisy type print mechanism 
• Cartr idge ribbons 
• 14 1 /8 inches writing line 
• 1400 dealers nationwide 

REN TEC ES 
• Installation in 15 minutes 

using existing ES1 00/ 101 
cables 

• CMOS logic for minimal 
drain on ES100 power 
supply 

• Hi or low true status bits 
• Accepts RS232 serial w ith 

7 crystal cont rolled Baud 
rates 

• Accepts Centronics parallel 
interface 

• Selectable au to. li ne feed 

$1495.00*ES100 TYPEWRITER & INTERFACE $295.00 INTERFACE 

'{ ' \ 

-
~ 
~ 

REKRl!is.RNeE 

TEettNEJbEJEiY 

eEJRPEJMTIEJN 

3347 VINCENT ROAD 
PLEASANT HILL. CALIFORNIA 94523 
(415) 930-7707 

* * * * * Sug. Re tail 

NEC Dot Matrix Printer 
100 CPS 
Bidirectional printing 
Friction and tractor feed 
Parallel Interface 
Single ribbon cartridge 

795.00 

NEC Monitors 
12" Green Screen 
12 " RGB Color 
12' ' Composite Video 

285 .00 
1095.00 

430.00 

ATARI 10-Key Accounting Pad 124.95 

-----DEALER INQUIRIES WELCOME---­



Check this list of LATEST, EXCITING 
COMPUTER PUBLICATIONS & Order 
Now! These FIRST Editions are in Lim ­
ited Supply ... Enjoy the convenience of 
ARM-CHAIR SHOPPING BY MAIL! All 
Handling and Postage included in prices. 

D PLAY THE STOCK & BOND MARKETS WITH 
YOUR PERSONAL COMPUTER I New One-of-a-kind 
308 page illustrated Source Book can teach you how 
to use com pule rs in the Investment Field . For Novice 
& Advanced computer hobbyists who want MORE 
from their machines and make money' Shows how to 
get started In Stock & Bond Markets PLUS how 10 
use your compu ter as a data source tor de1ermining 
profitable stock selections. buy-sell decisions, mar­
ket evaluations & a chance to learn principles of 
investing . Order llT1251 @ $11.75 Delivered 

D THE NEWI " READY-TO-RUN " HOME COMPUT­
ERIST 67 ALL PURPOSE BASIC PROGRAMS! In 
lh1s la lest comple te idea programming book w11h 182 
pages. 73 illust rations, 67 programs for home, busl· 
ness. education, graphics, games. Everything you 
need to play latest compu ter games. take ca re of 
household, business record keeping . fun experi­
menls with graphic forms. You can offer your child­
ren a new educational challenge with !his Guide for 
any compu ter with Basic & 4k memory! HighlyI recommended Order llT1195 @ $8.95 Delivered. 

~~~~~~~~~1 
FREE! 

Nt-w CalalOQ! a.,~, 10'1 Nhf Tit~ I 
Hobby & Te<.hluc:.al Book•. PopulJlr 
l nlerntJ~ Subte"cls w•th each 0<der 
OR send 2 1t1imps, na~ . Jddr.u tor I 
your FREE Copy! 

~~~~~~~~~~~~~~~~ 

D HERE"S MORE! TESTED "READY-TO-RUN"' 34 I 
FUN GAME PROGRAMS IN BASIC! Discover the 
"Funside" of your compu ters personality! A com· 
plete collec tion ot Games. Gags, Brain Teasers & I 
some "Non-Games" that make learning Fun for the 
whole family. EASY-TO-READ-AND-UNDERSTAND I 
Format with 41 Illustrat ions, 224 pages of instruc­
tions lhat will have you writing poetry, composing I 
songs, and a LOT MORE! Order #T1228 @ 59.75 
Delivered . I 
D THIS IS IT! THE NEW GIANT BOOK OF COMPU­
TER SOFTWARE! JUST OFF THE PRESS w ith Hun- I 
dreds of Practical , Proven Programming Ideas for 
the Home Computerist who wants MORE from his I 
machine than Commercially, Pre-Packaged Software 
Can Oller! The Perfect Computer Companion tor 
every beginning or advanced hobbyist . A Big 504 I 
pages plus 262 illustrations o f "How-Ta's" for creal· 
ing every kind ol program you might want & to do I 
exactly what you want them 10 do! Order • T1369 @ 
515 .75 Delivered. 

I Money-Back Guarantee •Handling & Postage Include<! 1 
~· · · '· _/ Check 1 ems - Cl• P Ao . OR • II A 
· l!J Oroer by NUMBER 

I Enclose Check, M.O. or Charge I 
o Visa o MasterCard # I 

I Send To:_______________ 


I Address I 

I City State___ Zip___ I 

sEND oRDERs ro: Consultors lnfl. I 
I Box 6589-TC -234 Columbine St. 
- - •Denver, CO 80206- - .I 

THE HEART 
OF YOUR 

CLASSROOM 
COMPUTER 

Expect more 
from your PET®. .. 

PET is a registered trademark of Commodore Business Machines. 

MICROGRAMS 

INCORPORATED 

P.O . BOX 2146. LOVES PARK. IL 61130 


PHONE 815/965-2464 


Please send me a free D 	Please send me a sample D 
K-8 catalog . 	 program and a free K-8 

catalog. I have enclosed 
$2.00 for postage and 
handling. 

NAME 

ADDRESS 

CITY 

STATE 	 ZIP _ _ _ 

http:Te<.hluc:.al
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Guest Commentary 

Hidden Costs 
Of Computer 
Technology 
Craig Brod 
President Technostress lnternot1onol, Inc 

During the 1970' mo t banks compute rized th e ir 
ope ra tion . At o ne Cali forn ia ba nk, a tea m was 
ass igned to deve lo p a program to pa 1 save rs th e ir 
ime res t a u tomati ca ll )' on th e first of' each month . 
T he task was co mple ted to everyo ne 's apparent 
a tisfactio n a nd most members of th e team we r 

reass igned to new project . The clay before the 
first automati c payments we r to be d i bursed , due 
t(J a fluk e - a favored customer being ha nded his 
compute ri zed check a clay ea rl y- it wa · d i ove recl 
th at th e bank had ov rpaid eve rybody as much as 
d oubl e th e inte rest clue them . At 6:00 P. M. th e 
t am' · re ma ining a naly L \\·a call ed in . T he project 
ma nag r «·tmc. His manage r ca me. T he vice pre i­
d em came . An sti matecl ight Lo te n milli o n dolla rs 
in bank fund s we re on th e line , LO be disbu 1:sed 
\\'h en th e doors opened for business th e next 
mornin g. Could th a nalys t find the fl aw in hi s 
team 's prog ram ? Coul d he d evelop a n a lgorithm LO 

\,·ithdra \,. th e ap propria te amount o f O \ ' rpa ymem 
from each of the sa \ e rs? T his a naly L was a prime 
candidate fo r , if' not th e victim or, tec/111 ostrrs " 

Exactitude, Repeatability, Detail 
Compute r technology has become a fac t o f organ i­
zational life and has brought with it new \·a lues a nd 
new costs for th ose \\ ithin th e rga nizatio n . Exacti­
tude, re peatability, and close au e mio n to d e ta il a re 
th e hallma rks of eve1· 1cla y o pe ra ti o ns. Computer 
techno logy promot es forma l re la ti o ns be tween 
peo ple, th e ir machines, and the ir e nvironment. 

T he new tec hno logy is q ua li ta tive ly diffe rent 
from th e o ld . Compa red Lo a compute r information 
syste m. a te lep ho ne o r xe rox machine we re simple 
communicati o n devices ,,·hos· use required a min­
imum of' q uie t and concentrat io n a nd whose use r 
had a g rea t dea l of la titud e . he computer, on th e 
oLher hand , req ui res a specific res ponse time from 
th e use r (Lurncd ojJl' mlor ). 

T he reco rdin g of' in fo rm ati on a nd the reu·ieva l 
or data wiLl1in the la ng uage or th e program both 
p lace constrain ts o n th e o pe rator , who has become 
machine-de pe ndent a nd wor ks in a ca ptive envir­

o nme nl. Control ove r sound , lighting, and work 
flow is impo rta nt for max imum concentration and 

"Computer technology often 
reverses the relationship 

between age, experience, 
and competence at work." 

e ffect ive managemen t of da ta . Wh ile assem bl y- line 
wor k, or eve n typing, a re sometimes g ru e ling types 
of work requir ing au e mio n to de ta il , th e de mands 
o n the compute r operato r <:u-e un li ke those here to­
fore known in th e workplace. 

Capti ve envi ro nme ms and machine-dependent 
peo ple a rc indica tio ns or new form s of o rga niza­
tional li fe . and o ne res ult is technostress: th e cond i­
tio n resu ltin g from the inabili ty o f a pe rson o r 
o rga niza ti on ro cope \ ith th e de ma nds crea ted by 
th e o pe ratio n a nd maintenance of computer tec h­
nology . It occu rs \\·he re necessa r r tech no logica l 
stress (s uch as r spo nse to work cha nges) i trans­
lated into unnecessary h uman stra in. The re a re 
exam pie of tech nostre s a t a ll le\·e ls. 

Age, Experience And Competence: A Reversed 
Relationship 
Compute r techno logy often reve rses th e rela tion -
hip be tween age . expe ri ence, and competence a t 

wo rk . Un like ma nage rs of the past " ·ho passed tips 
on to new emplo )'ees o n how Lo "kick the d itto 
machine" to ma ke it work , th e ir yea r of expe rience 
have o ft e n mere lv accumula ted outda ted kn owl­
ed ge in today' n{a nage rs. And they a re usua lly at a 
disach ·antage to yo u ng recruits who comma nd a 
g reat d ea l of' recen t techn ica l knowhow . 

To lay's project manage r has no re liable \\'a)' 
to measure proclu ·tivi ty. T he manage r fu nctio ns as 
a go-be twee n , ta lking to the syste m use1· - say the 
de pa r tme nt of a bank that \\·is hes interes t pay me nts 
compute r ized - a nd the n schedules it , d eciding 
whethc1· it sho uld ta ke six peo ple three months, 
fo ur peo ple a vea r , o r whaLeve r . 

To most progra mmers . such schedules a re a 
joke: "You cou ld throw d a rts at a boa rd and do as 
well ,' ' is often heard. One to ld recentl y o f' a project 
schedul ed for three months and which cam e in a t 
(\\'0 and a ha ir, ea rnin g th e g roup pra ise ; ye t it 
co uld have been clo ne in three wee ks and, tha t the 
group da lli ed , constituted a mini-revolt. o matte r ; 
as lo ng- as the pr~ j ts come in ahead o f' arb itrary 
schcclu lcs, manage rs a rc happy. Able to measure 
o nl y res ult s a nd no t unders ta nding th e wo rk well 
e no ugh to gauge productivity, man y of tod ay's 
ma nagers who have no t come up through the 



Our High Quality Software Is More Than A 

Stroke Of Genius... It's A Work Of Art. 


0 PM EDITOR: by Dennis Zander (Alan, l 6K) 
Create your own last action graphics game for the 

Atari 400 or 800 using its player missile graphics lea · 
lures. By using p layer data stored as strings, players can 
be moved or changed (for animation) at machine Ian · 
guage speed . All this is done with string variables 
(P0~(Y)=SH IP4 ) . This program is designed to permi t 
creation of up to 4 players on the screen. store them as 
string data and then 1mmed 1ate ly try them out in the 
demo game inc luded in the program. Instructions for 
use in your own game are included. PM EDITOR was 
used to create the animated characters in ARTWORX 
RINGS OF THE EMPIRE and ENCOUNTER AT QUESTAR IV. 
PRICE . $29.95 cassette $33.95 d1sketl e 

D ROCKET RAIDERS by Richard Petersen (Atari 24K) 
Defend your asteroid base against pulsar bombs, roe· 

kets. lasers. and the dreaded ··stealth saucer" as aliens 
attempt to penetrate your protective force fie ld , Precise 
tar~et sighting allows you to lire at the enemy using mag· 
net1c impulse mtsslles to help protect your colony and 
its vita l structures 
PRICE $19.95 cassette $23.95 diskette 

D INTRUDER ALERTI by Dennis Zander (Alan , l 6K) 
This is a fast paced action ~ame in which you must 

escape from the "'Dreadsta( with the secret plans 
The droids are after you and you must find and enter 

r.~~~i~d inP~li"E ~0 . emp:s ~'a~~~11~ iMh~5r~~~!1~~ 
D THE RINGS OF THE EMPIRE: by Denni s Zander 

(Alan 16K ) 
The Empire· has developed a series of battle stauons 

protected by one or more rings of energy . You must des 
troy these weapons by attacking them in you r Y·wing 
fighter armed with Zydon torpedoes. Each time you 
blast through the rings and destroy the station . the 
Empire develops a new station with more protective rings 
PRICE ... $16.95 cassette $20.95 diskette 

D FOREST FIREJ: by Richard Petersen (Atari .24K ) 
Using excellent color graphics. your Ata ri 1s turned 1n 

to a fi re scanner to helo vou direct ooerations to contain 
a forest lire. You must compensate for changes in wind . 
weather and terra in. Not protecting valuable propeny 
can result in stanling penalties . Life· like variables make 
FOREST FIRE a very suspenseful and challenging s1mu · 
lation. PRICE . . . $16.95 cassette $20 .95 d 1 ~ket1e 

D PILOT: by Michael Piro (Atar i. 16K) 
Pilot your small airplane to a successful landing using 

both joysticks to control throttle and attack angle. PILOT 

~h~~c1~5c~n~~~tfye~~;~\i~=- ~~~~t;~~o~ t~g l~~~~a6i 
pilot proficiency 
PRICE .. $16.95 cassette $20.95 tl iskette 

D ALPHA FIGHTER: bv Douglas McFarland (Alan. 16K) 
Consisting of two different prog,rams, ALPHA FIGHTER 

reQuires you to destroy the alien starships. As you 
become more successful , the games get harder and 
and harder PRICE . ... $14.95 cassette $18.95 d1skette 

D GIANT SLALOM: by Dennis Zander (Atari , 16K) 
Bring the Winter Olympics to your computer anytime of 

the year! Use the joystick to guide your skier's path 
down a giant slalom course consisting of open and 
closed gates. Choose from three leve ls of difficulty. 
Take practice runs or compete against from two fo 

;il~~dd i tional ~k.iers .. $15.95 cassette $19.95 d1skette 

D HODGE PODGE: by Marsha Meredith 
(Apple48K. Applesoft or Integer BASIC) 

This capt ivat insprogram is a marvelous learning device 
for children from 18 months to 6 years. HODGE PODGE 
consists of many canoons, animations and songs which 
appear when any key on the computer is depressed. A 
must for any family containing you ng children and an 
Apple. 
PRICE . . . . . . . . . . . . . . .. $19.95 diskette 

D STUD POKER: by Jerrv While (Atari. 16K) 
This is the classic gambler's card game. You will !ind 

the comouter to be a wonhy oooonent who occasionally 
bluffs but never cheats! STUD POKER emolovs all of the 
Atari'ssound. color and graohicscaoabilities. 
PRICE ..... ......... $14.95 Cassette Sl8.95 d1sket1e 

- ----- TYPE-'N-TALK• ----- ­
ARTWORX 1s otlerinR the fantast ic TYPE - 'N-TALK'" 

from Vortrax • This easy.to·use uni t connects to your 
computer's serial pon . Text is automatically translated 
into electronic speech enabling the TYPE- 'N -TALK'" 
hobbyist to use and en1oy 11immediately. 
PRICE . . . . . $329.00 

The tollow1ng ARTWORX programs are available for 
TYPE'N·TALK 
STUD POKER (Atari .24K) $16.95 cassette 

$20.95 diskette 
TEACHER'S PET (Atan .24K; Nonh Sta r) $16.95/ $20.95 
BRIDGE2.0 (Atari. 24K; Nonh Star) .. $19.95 / $23.95 
NOMINOES JIGSAW (Atari. 24K) .... $17.95 I $21 .95 
Please specify ··TNT'" version when ordering programs. 

D CRANSTON MANOR ADVENTURE: by Larry Ledden 
(Atari. North Star and CP/ ljl) 

You must enter mysterious Cranston Manor and attempt 
to collect its many treasures. This extemely challen.sing 
program will provide you with many hours (days!) of 
adventure . The program may be interrup ted at will and 

~~ICita ~ us saved on.to the diskette $ l . Sd iskette
2 9

D BLOCKADE: by Edward Schneider (Atari, 16K) 
Every games library needs Blockade program. and this 

is one of the best Choose lrom three levels of d1tf1· 
culty and play against another person or by yoursell 

~~~cnt• the clock . $14.95 cassette $18.95 d1skette 

D TEACHER'S PET: by Anhur Walsh (Atan. Apple. 
TRS·80, PET. North Star and CP/ M (MBASIC) systems) . 

This is an introduction to computers as well as a lea rn · 
ing tool for the young computerist (ages 3·7) . The pro · 
gram provides counting p rachce. letter -word recogmt1on 
and three levels ol math skil ls 
PRICE $l4.95 cassette $18.95 d1skette 

D FORM LETIER SYSTEM: (Atari . North Star and Apple ) 
This is the ideal program for creating personalized form 

letters• FLS employs a s1mple·to·use text editor for pro· 
duc1ng fu lly 1ust1lied letters. Addresses are stored 1n a 
separate fil e and are automatically insened into your 
form letter alonR with a personalized salutat ion. Both 
letter fi les and address Illes are compat ib le with ART­
WORX MAI L LIST 3 Oand TEXT EDITOR programs 
PRICE .............. $39.95 diskette 

D TEXT EDITOR: (Atari and Nonh Star) 
This progran:i 1s very "user fn endly'" yet employs all 

essentia l features needed for serious text ed1tmg with 
m1mmal memory requirements. Features include com· 
men sense operat ion. two d1tterent justification techn1 · 
aues. automatic lme centering and straightforward 
text merging and manipulation TEXT EDITOR files are 
compat1blew1th ARTWORX FORM lffiERSYSTEM 
PRICE . . . . $39.95 diskette 

D MAIL LIST 3.0: (Atari, Apple and Nonh Star) 
The very popular MAIL LIST 2.2 has now been up· 

graded. Version 3.0 otters enhanced editing ca pabilit ies 
to complement the manyotherfeatureswhich have made 
th is ·program so popular. MAIL LIST is unique in its 
abili ty to store a maximum number of addresses on one 
diskette (typ ically between 1200 and 2500 names!). 
Entries can be retr ieved by name. keyword(s) or by zip 
codes. They can be written lo a printer or to another 
file for complete file management. The program pro· 
ouces 1. 2 or 3·up address labels and wi ll son by zi p 
code (5 or 9 digits)°' alphabetically (br last name). Files 
are easily merged and MAIL LIST wi ll even find and 
delete duplicate entries' The address files created with 
~O~~L~Nrf~ ~$sfd~e l y compatible with ARTWORX 

PRICE $49.95 d iskette 

D THE VAULTS OF ZURICH : by Fel ix and Ted Herlihy 
(Alan. 24K, PET) 

Zurich is the banking ca pital of the world . The rich and 
powerful deposit their wealth in its famed impregnable 
vaults. But you. as a master th ief. have dared to under­
take the boldest heist of the century. You wilt journey 
down a maze of corridors and vaults. eluding the most 
soph ist icated security system in the world . Your goal is 
to reach the Chairman 's Chamber to steal the most trea · 
sured possession of all : THE OPEC OIL DEEDS! 
PRICE . S21 .95 cassette $25.95 diskette 

D BRIDGE 2.0 by Anhur Walsh (Atar i (24K). Apple 
TRS-80, PET. Nonh Star and CP/ M(MBASIC)systems) 

Rated # 1 by Creative Computing, BRI DGE 2.0 is the 
on ly program that allows you to both bid for the contract 
and play out the hand (on defense or otfense!). Interest· 
ing hands may be replayed using the '"duplicate" bridge 
feature. This 1s certainly an ideal way to finally learn to 
p1ay Cridge or to get into a game when no other (human) 
players are available. 
PRICE . $17.95 cassette $21.95 d1skette 

D ENCOUNTER AT QUESTAR IV: by Douglas McFarland 
(Atan,24K)

As helmsman of Rikar starship, iOu must defend 
Questar Sector IV from the dreaded Zentarians. Using 
your plasma beam. hyperspace engines and wits to avoid 
Zentarian mines and death phasers, you struggle to stay 
alive. "(his BASIC/ Assembly level program has super 
sound, lull player missile graphics and real t ime action . 
PRICE . . . ..... $23.95 cassette $27.95 d iskette 

D THE NOMINOES JIGSAW PUZZLE: 
by C. Minns/8. Brownlee (Atari. 24K, TRS·SO. and Aoole) 

We ouote ..."A brainteaser supreme... the concept 
of NOMINOES JIGSAW is brillanl. .. this video jigsaw 
~ame is so clever and comoletely original that onlv 
the most hardheaned puzzle hater could fa il to be charm· 
ed." - ELECTRONIC GAMES MAGAZINE. 
PRICE $17.95 cassette (also available for TRS·80 color 
computer) $21.95 diskette. 

Highest Quality 
Software ~ . 
Guaranteed. 

ARTWORX SOFTWARE COMPANY 

150 North Main Street Fairport , NY 14450 (716) 425-2833 

• · •.•.•• • •• · • • · Call ARTWORX toll -free number to order direct:················ 
=11800-828-6573 lnNewYork. Alaska . Hawaii call : (716) ·425-2833 ~; 
; All orders are processed and shipped within 48 hours. ~: 

Shipping and handling charges: ~ • 

Within North America : Add$2.00 ~ 

Outside North America : Add 10% (Air Mail) . 


New York State residents add 7% sa les tax. Write for FREE atalogue 
Quantity Discounts: listing more information 
Deduct 10% when ordering 3 or more programs about these and other 

Ask for ARTWORX at your local computer store. quality ARTWORX programs. • 
"ATARI. APPLE. TRS·SO. PET. NORTH STAR, CP/ M,and TYPE"N TALK are reg1sted tradcnamesand t or trademarks. ; 

http:Add$2.00


COLLEGE BOARD SAT* PREP SERIES 

TRS-80, APPLE, PET, OSI, ATAR I, CP/M, PDP-11 

Each program confronts the user with a virtually limitless series of questions and answers. Each is based on past 
exams and presents material on the same level of difficulty and in the same form used in the S.A.T. Scoring is 
provided in accordance with the formula used by College Boards. 

S.A.T., P. S.A .T., N.M .S.Q.T. - Educator Edition set includes 25 programs covering Vocabulary, Word Relationships, 
Reading Comprehension, Sentence Completion, and Mathematics. Independent tests of S.A.T. series performance 
show a mean total increase of 70 points in students' scores. Price $229.95 

GRADUATE RECORD EXAM Series - Educator Edition includes 28 programs covering Vocabulary, Word Relation­
ships, Reading Comprehension, Sentence Completion, Mathematics, Analytical Reasoning and Logical Diagrams. 

Price $289.95 

COMPETENCY PROFICIENCY EXAM PREP SERIES 

This comprehensive set of programs consists of simulated exam modules, a thorough diagnostic package, and a 

complete set of instructional programs. It is designed to teach concepts and operations, provide drill and practice and 
assess achievement levels through pre and post testing. The Competency Exam Preparation Series provides a struc­
tured, sequential, curriculum encompassing mathematical, reading and writing instruction . 

This program is designed for individual student use or use in a classroom setting. Programs provide optional printer 
capability covering worksheet generation and performance monitoring. C.E.P.S. are available in three software formats. 

Special editions available for California Proficiency Assessment Test and New York Regents Competency Tests . Call 
for Prices. 

M.I.T. Logo for Apple $179.95 

Odyssey In Time 

This spectacular adventure game adds a 
new dimension of excitement and complex­
ity to Time Traveler. 

Odyssey In Time Includes all the chal· 
lenges of Time Traveler plus 10 additional 
eras. Each game Is different and may be In­
terrupted and saved at any point for later 
play. $39.95 

Time Traveler 
The best of the adventure games. Confronts 
the player with complex decision situations 
and the demand for real time action. Using 
the Time Machine, players face a challeng­
ing series of historical environments. To 
succeed you must build alliances and 
struggle with the ruling power. Each game 
Is unlaue. $24.95 

I 

Isaac Newton + F.G. Newton 
Perhaps the most fascinating and valuable Full Graphics Newton. This 

educational game ever devised · ISAAC version of Isaac Newton pre· 

NEWTON challenges the players (1-4) to sents all data in graphic form. 

assemble evidence and discern the under­ Because data Is graphic rather 

lying "Laws of Nature" that have produced than symbolic, this game is 

this evidence. ISAAC NEWTON Is an Induc­ suitable for very young chlld· 

t ive game that allows players to intervene ran. Players may select dlffl· 

actively by proposing experiments to deter­ culty levels challenging to the 

mine If new data conform to the "Laws of most skilled adults. 

Nature" In question. Players may set the 
 $49.95 
level of difficulty from simple to fiendishly 
complex. 

. 

*NEW* 

*MICRO-DEUTSCH tr 
Micro-Deutsch set includes 24 grammar les· 
sons , covering all material of an introductory 
German course . Four test units also included . 
Grammar lessons use substitution transformation 
drills, item ordering , translations and verb drills. 
Drill vocabulary based on frequency lists. Suit ­
able for use with any high school or college text­
book. Extensively field tested at SUNY Stony 
Brook . Available for Apple II and PETICBM . (PET version 
Includes a special foreign language character chip.) }.Isa 
available soon : MICRO·FRANCAIS, MICRO-ESPANOL , 
MICRO·IVRIT, MICRO-YIDDISH , MICRO-CHINESE, MICRO· 
JAPANESE. $1 79. 95 

*NEW*
*Pythagoras and The Dragon* 
Mathematics In a fantasy game context. Based 
on The Sword of Zedek, Pythagoras and The 
Dragon introduces Pythagoras as a mentor to 
the player . When called on for aid, Pythagoras 
poses math questions , and depending on the 
speed and accuracy of the player response , con ­
fers secret information . With Pythagoras as an 
ally, the quest to overthrow Ra, The Master of 
Evil, assumes a new dimension of complexity. 
Depending on the level chosen, problems range 
from arithmetic through plane geometry . 

32K $39.95 

Free Bonus with purchase of $300.00 or more: Applesoft Tutor Series 
Krt/I So/two" Corp. has no official tier with the 
Co/legt Entrance Examination Board or the 
Educational Testing ~r>lct. Krdl is, howevtr, a 
supplier ofproducts to tht E. T.S. 

PROORAMSAVAILABLEFOR 
TRS-80, APPLE U, PET&ATARI " The State of the Art in Educational Computing" 
N.Y.S. residents add sales tu. 

21 Mil lbrook Dri ve, Stony Brook, N.Y. 11790 (516} 751-5139All programs rrquirt lfiK • TRS-80 pro1rams rtquin 
LEVEL Tl BASIC e APPLE pro1rams rrquin Appl~ 
""-J>~~r 
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is crying. Why? Because he has learned that a leading microcomputer 
manufacturer is planning to market an imitation of M.I.T .'s Logo for 
Apple 11 *. He thinks that Alice and the world's children deserve the 
genuine article. Namely, 

Krell's M.I.T. Logo for Apple II* is a copyrighted product of the Massa­
chusetts Institute of Technology. Logo was developed under a grant 
furnished by the National Science Foundation. Krell's M.I.T. Logo for 
the Apple* includes many special features such as Beaver Graphics 
and Krell Instant Logo Tutor Package. · The entire package is fully docu­
mented for teachers and students. Requires 64K r $179.95 

Memory expansion boards to 
RELATED BOOKS 64K for Apple II*. 130.00 
Apple Logo by Harold Abelson 
(McGraw Hill): indispensable 14.95 FREE BONUS with purchase 

of $300.00 or more: 
Mlndstorms by Seymour Papert Applesoft Tutor Series 
(Basic Books)· 12.95 

PROGRAMS AVAILABLE FOR 
Computer Connections by Jean N. Nazzaro, TRS-80, APPLE II, PET & ATARI 

Editor (ERIC) 16.65 N.Y.S. residents add sales tax. 

• Trademark of Apple Corp. 

" The State of the Art in Educational Computing" 

2 I Millbrook Drive • Stony Brook. New York I I 790 
l516)751 -5139 
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technical ranks lac k th e respect or their workers. 

A Struggle Between Monotony And Perfectionism 
T o operate a computer is LO li v with str ·s, cve1.1 
for relative[ lo\\'-[e,·e l operators. Con ider the1 

operator whose job it is to proces claims and trans­
fe r data from one source to ano1 he r. The machine 
will have ·' peaks" a nd "valleys" - a job req uiring 
thin>' minutes a l 7:00 J\ .M. ma y take sc,·e ral hours 
al mid-a fternoo n : a nd , every :o often , du e 10 over­
load. the whole system rrashe.1. 

These fluctuations fragment the worker's 
planning process, his abi lity Lo structllrc his work­
da y. l loweYe r. th machin e makes no mistakes and 
turns o ut a uniform product. Gi ,-c n the re petitive 
naLUre of his task , th e \1·o rkc r struggles bc t\1·een 
monotony and perfectio nism. IL is th e machine 
tha1 gets recli1 for a job well clone, and th ·r ·is no 
ht1man feedback intrinsic Lo 1hc system. 

\n a lysts, those who wriLe th e programs. arc 
fam iliar with th e dreaded 2:00 .-\ .iv!. phone call: ·' It 
bl ew up ... An d th e challenge ,,·ill be to fix it before 
6:00 in th e morning when perhaps thousands of 
other worke rs must d e p nd 011 ii. or, in th e c;1s ' 
above or the automa tic imercsl pa yme ms. igh1 
million dollar. may rid e on it. It i.' no surprise that 
many of them ca t Maalox lik ca ndy. 

n ace ana lys L is one who has few peers and 
earns li ttle praise , clue to the ra ' t that so fe w 
und e rsta nd \\·hat goes into his \rnrk . Kn o,1·lcclgc 
builds With the numbe r Of° S~I StClllS upon \\'hi ch he 
has worked. This can ha ,·e a snowba ll cffec1 within 
the organization , ah1·a ys with increas ing numbe rs 
of peo ple as kin g " Hm1· does thi program wo rk?" 
about increas ing numbe rs of systems . For so m e, i1 
is a gradual process of be «> ming idc n1ifi ecl with 
th e machin e - more a nd more informatio n de­
manded - with Ll1c e ffect that large chunks o f·self, 
rim e , and e ne rgy are drain ed . T)Tannized by their 
own e xpe rtise. th e pressure ceases onl y whc11 they 
change jobs. Then th ey a re no longe r r ·s prn 1si bl 
Cor c ,·c1·y syste m u1 on ,,·hich 1hey ha\'c C\Tr \rnrked. 

All of th ese 1)roble ms a rc fe lt , bul l!Tllcr;tlh· o-o 
.._,, . 0 

u nsta1.cd , su rfaci 11 g as nega ti ,.e be haYior - sabo1age , 
abs ' tllccism , las1-111inure sick Gill s, frecp1c 111 _job 
changes -or as cliren proble 111 s with prnd 11ct i,·iL) '. 
Employees and ma nagers ne ' cl more Lccli 11ica l 
training, tra ining o n how LO adapt to newt 'ch­
nology, a nd b Lte r work designs . 

The power or techn o logy has silcnc ·cl ;di but 
th ga llows humor which has grown up around it: 
" If" I hung m yse lf, 1he machin e \\·o tddju:t keep 
pl u ggi n g awav." Technostrcs · manifests itse lf in a 
,·aric ty or \\'Cl )' © 

Before you buy that off -brand Assembler!Text Editor, note that EHS is the only company that provides a 
line of compatible ASM!TED's for the PET/APPLE/ATAR,l/SYM/KIM and other microcomputers. 

--.-when you make the transit ion from one of these 6502-based microcomputers to another, you no longer 
•••have to relearn peculiar Syntax 's, pseudo ops, and commands. Not only that, EHS ASM!TED's are the 

only resident 6502 Macro Assemblers availiable and they have been available for several years. Thus you 
can be sure they work. Our ASM!TED's may cost a little more but do the others provide these powerful 
features: Macros, Conditional Assembly, String Search and Replace, or even up to 31 characters per label? 
Before ou s end our mone on that other ASM!TED, write for our free detailed spec sheet. 

MACRO ASM/TED 	 MAE ASM/TED 
• 	 For APPLE /ATA Rl / PET/SYM/KIM • For APPLE /ATARI/PET 
• 	 Other than our MAE, no other assemb ler • The most powerful ASM!TED 

is as powerful. • Macros/Conditional and Interactive Assembly 
• 	 Macros/Conditional Assembly. • Extensive text editing features 
• 	 Extensive text editing features • Long Labels 
• 	 Long Labels • Control files 
• 	 Designed for Cassette -based systems. • Designed for Disk-based Systems. 

$49.95 $169.95 

EASTERN HOUSE SOFTWARE 63 
3239 Linda Drive PHONE ORDERS MostefCord 

Winston -Salem, N. C. 27106 USA (919) 924-2889 
(Dealer Inquiries Inv ited) (919) 748--8446 

http:nsta1.cd


ROCKWELL Microcomputers from Excert, Inc. 


THE AIM 65/40 

Single Board or Smorgasbord 


• 	 A full size terminal style keyboard w/8 special 
function keys 

• 	 A sma rt , 40 character display with its own 
mic roprocessor 

• 	 A 40 column printer w/text and graphic output 

• 	 Up to 64K of on-board RAM and ROM 
• 	 On-board interfaces include RS232, dual audio 

cassette and 2 user 1/0 R6522 devices 

• 	 Firmware includes inte rac tive monitor and text 
editor w/options of Assembler, BASIC, FORTH 
and PL/65 

• 	 A full size terminal style keyboard w/3 special 
function keys 

• 	 A 20 character display 

• 	 A 20 column pr inter w/text and graphic output 
capability 

• 	 Up to 4K RAM and 20K ROM on-board 
• 	 On-board interfaces include 20MA TIY, dual 

audio cassette and 1 user 1/0 R6522 device 

• 	 Firmware includes interactive monitor and text 
editor w/options of Assembler, BASIC, FORTH , 
PASCAL, & PL/65 

And if the above isn't enough, 

Try the RM65 - a product line filled with embellishments including: 


32K DRAM Board ACIA Board Prototype cards 
CRT Controller IEEE-488Board Adaptor Buffer Modules 
Floppy Disk Controller CPU/SBC Board General Purpose 1/0 Boa rd 
PROM Prog rammer 4-16 Slot Card Cages PROM/ROM Board 

NEW LOWER PRICES AND A CASH DISCOUNT* TO BOOT! 

A65/40-16 (16K RAM) . . . . . . . . . . . . . ... $1225 
A65/40-32 (32K RAM) ..... .. ..... . .. . . . ...... $1295 
A65/40-A (Assembler) . . . . . . . . . . . . . . . . . . . ... $ 85 
A65/40-B (BASIC) . .. . .. .. ...... . . ....... .. . . $ 65 

Mail Order to : 

Educational Computer Division 
EXCERTINCORPORATED 

• SALE$ 
P.O Box 8600 • 	SERVICE 

• INSTALLATION White Bear Lake, MN 55110 
e CONSULTING (612) 426-4114 

A65-1 (1 K RAM) . . . . . . . . . . . . . . . . . . . .... $420 
A65-4 (4K RAM) . . . . . . . . . . . . . . . . . . . . . . . . . . $445 
A65-4B (4K RAM w/BASIC) ..... .. ............. $495 
A65-PS (PASCAL) ..... . .... .. .. .. .... $100 
A65-F (FORTH) . . .. . . . .. . . . .. . ..... ... .. . .. $ 65 
A65-A (Assembler) . . . . . .......... ... . ... . $ 35 

Higher quantities quoted upon request, COD 's accepted, 
shipping will be added. *Deduct 5% cash discount on 
prepaid orders. Minnesota residents add 5% sales tax. 
Prices subject to change without notice. 
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Insurance 

Inventory 

Robert W Boker 
Atco NJ 

This program - versions for Microsoft and Atari 
BASICs - was written to provide an easy means of 
maintaining an inventory of personal possessions 
for insurance or other related purposes. Informa­
tion is stored on cassette tape for later retrieval 
and easy, compact storage such as in a safety 
deposit box. . . . 

Running the program 1s quite simple: to create 
a new data file simply select that mode and answer 
the questions concern ing the item de~crip~o~ , 
make, model, serial number of other 1dent1fymg 
markings, date acqu ired, and origina l value. Typing 
RETURN for any question wi ll automatically ~nter 
a question mark for that entry" When. a ll questions 
are entered, the entire entry will be displayed and 
you will be asked if it is correct before it is actually 
written in the data file. 

Typing "D" (for DONE) for any entry will 
abort that entire item entry, close the output file, 
and return to the program command mode. Typing 
"E" (for ERROR) will abort the entire item entry 
and restart it with the first question . Be carefu l 
when entering new items into the data fil e, do not 
use commas "," or colons ":" to separate words 
within a description, etc. since BASIC thinks you 
may be entering more than one string. Us~ dashes 
or some other graphic character and play 1t safe. 
Avoid using quotes as well , for imilar reasons. 

A Full Update Capablllty 
To read an already created data file, insert the tape 
and select that program mode. Thre~ item~ "".ill be 
displayed at a time, with all informat10.n. ~1ttmg 
any key except "D" (01· RUN/STOP) will d1s~lay 
the next three entries. Typing "D" wi ll terminate 
the read mode, close the input file and return to 
the program command mode. 

Other program modes are p~ovided to copy or 
edit the data files produced by this program. The 
edit mode allows copying or deleting indivi.dual 
entries . You can insert new items at any pomt. 
Also a search feature is included to copy all items 
until' a specific item is found. However, with tape 
data files , two tape drives are required for these 
functions for obvious reasons. 

All program modes provide file and/or drive 
selection for ease of use. A default file name of 

INVENTORY DATA will be generated unless you 
enter a specific filename. lf you should have a 
large number of items to ·ata log, you ma~ wa nt to 
use separate data fil es for each room, for items 
acquired each year, specifi c collections, etc. Pro-. 
gram use should be self-evident through promptmg 
instructions displayed by the program. At present, 
the program does not provide a print option sine 
it was designed for storage of large amounts of 
personal data. It should be rather easy to add a 
printing feature if you rea lly think i~ ' s necessa ~-y. 

Describing the actua l program 1s rather diffi ­
cult since portions of the program are used for 
every mode. The program flow changes depend ing 
on the selected mode and various control flags that 
are set d ynamically during program execution. 
The program was originally deve loped on an 8~ 
PET, so I tried to maximize memory usage, a llowing 
more room for the data being generated and used. 

Take my word for it, the program does wo rk . 
If you want to avoid typing in the program, send 
$2 and an SASE and tape, for a copy on cassette 
tape. [This is for PET/CBM use rs onl.y. ] Fo.r a '.1 yone 
with a 2040 disk I have another ve rsion of th is 
program that uses sequential disk data files. This 
makes the EDIT mode much more useful. If you 
do send for a copy on tape, be su re to indicate 
which version you want. Also, please send all re­
quests directly to me. 

Rober/ Baher 
15 Windsor Drive 
Arco, N.f 08004 

Program 1: Microsoft Version 

80 POKE 59468,12 :PRINT"{CLEAR} HOUS 
EHOLD INVENTORY PROGRAM" :GOSUB ­
1340 

90 PRINT"DESIRED PROGRAM MODE: 
100 PRINT :PRINT" 0 = DONE 
110 PRINT" 1 READ DATA 
120 PRINT" 2 WRITE NEW DATA FILE" 
130 PRINT" 3 = COPY DATA FILE @. 
140 PRINT" 4 = EDIT DATA FILE @l@ REQ'S 2 

TAPES 
150 GOSUB 1340 :PRI NT :PRINT"MODE ?"; 
160 GOSUB 1440 :IF R$="0" THEN END 
170 R=VAL(R$) :IF R<l OR R>4 THEN 160 
180 Z=R :ON R GOTO 400,190,390,390 
190 GOSUB 1310 :IF Z>2 THEN T=2 :T$="2" 

GOTO 220 
200 PRINT :INPUT"OUTPUT TO TAPE DRIVEi (1 

OR 2) 2{03 LEFT}";T$ . 
210 T=VAL(T$) :IF T<l OR T>2 THEN 80 
220 PRINT :PRINT"PUT OUTPUT TAPE IN DRIVE 

l";T$ :GOSUB 1390 
230 IF F$<>""" THEN 260 
240 F$="INVENTORY DATA" :IF Z>2 THEN F$=X 

$ " $250 PRINT :PRINT"DEFAULT FILENAME= ;F 



EASY TO USE - Letter Per fect is a single load easy to use program . It is a menu driven, character or ientated processor 
with the user in mind. FAST mach ine language operation , ability to send control codes within the body of the program, 
mnemonics that make sense, and a full printed page of buffer space for text editing are but a few features. Screen Format 
allows you to preview pri nted text . Indented margins are al lowed . Data Base Merge with DATA PERFECT by UK, form 
lette rs, accounting f iles and mailing labels only w ith MAIL MERGE /UTILITY by UK. FEATURES - Proport ional / 
Incrementa l spacing • Right Justification • File Merging • Block movement • Headers • Footers • Pr in t Multiple Cop ies• 
Auto Page Numbering • Scrol l forward /backward • Search and Replaces • Full curso r control • Underlining • Boldface• 
Superscripts • Subscripts • Auto page number ing • Insert character /li ne • Delete character / l i ne • Centering • Horizontal 
tabs/ch angeable • Multifunction format line (line spaci ng - left margin - page width - l ines/page - change fonts - top/ 
bot margin adjust) MUCH MORE! $149 .95 

ATARI VERSION 2.0 #2001 
Comparible wirh Arari DOS. Uses proporrional font, righr jusrified wirh Arari 825/Cenrron ics• 131, 739 printers. Uses 
EPSON MX •Series + Graftrax/italicized font. Can mix type fonts on same page: mix boldface and enhanced font in same 
line with justification. Can be used with 16K Atari/400. 

" Compared to the price of many other word processors, this package is a steal. It does everything the advertisement 
claims and more . On top of th is the software is very easy to use ." A.N.A. L .O.G. MAGAZINE 

APPLE VERSION 5.0#1001 
DOS 3 .3 compati b le - Use 40 or 80 column interchangeably (Smar term - ALS; Videoterm ·Videx; Full View 80 - Bit 3 
Inc.; Vi sion 80 - Vista; Sup·R ·T erm - M&R Ent.) Reconfigurable at any time for different video, printer, or interface. 
USE HAYES MICROMODEM 11 * LCA necessary if no 80 column board, need at least 24 K of memory. Fi les saved as 
either Te xt or Bina ry. Shift key modification allowed. Data Base Merge compatible with DATA PERFECT * by U K . 

"For $150, Letter Perfect offers the type of software that can provide quality word processing on inexpensive micro· 
computer systems at a competitive price." IN FOWOR LO 

APPLE & ATARIDATA PERFECT T.M. LJK 
DATABASE MANAGEMENT $99.95 

Comp lete Data Base System. User o ri entated for easy and fast operation. 100% Assembly language . Easy to use. You may 
create your own screen mask for your needs. Searches and Sorts al lowed, Configurable to use with any of the 80 co lum n 
boards of Lett er Pe rfect word p rocess ing, or use 40 co lumn Apple video . Lower case supported in 40 co lumn video. 
Utility enab les user to convert standard files to Data Perfect format. Complete report generation capability. Much More! 

EDIT 6502 T.M. LJK $29.95 
MAIL MERGE/UTILITY APPLE & ATARI 

This is a coresident - two pass ASSEMBLER , DIS· 
T his menu driven program combi ned with LETTERASSEMBLER, TEXT EDITOR, and MACHINE LANGU· 
PERFECT allows user to generate form letters and printAGE MONITOR . Ed it ing is both character and line 
mailing labels. With the Atari, you may CONVERTor iented . D isassemblies create editable source files with 
ATARI DOS FILES, o r V is icalc files compatible forabili t y to use predefined labels. Comp lete contro l with 41 
edi t ing with LETTER PERFECT. Utility creates Datacommands. 5 disassembly modes, 24 monitor commands 
Base f i les for Letter Perfect . including step, trace, and read /wr ite d isk. Twenty pseudo 

opcodes. allows linked assemblies, software stacking 
(single and multiple page) p lus complete printer control , LOWER CASE CHARACTER 
i.e. paganation, tit les and tab setting. User can move 
source, objec t and symbol table anywhere in memo;y . GENERATOR $34.95 
Feel as if you never lef t the environment of BASIC . U se 
any of the 80 co lumn boards as supported by LETTER ••e•<>1+ - /l1234!67pt=;<•>?IAICDEF' 
PERFECT, Lower Case optional w i th LCG . HtJ OPG stu2wxvzt,lA- .ttcd•fthiJkl•no 

""' wxwz< J
LJK DISK UTILITY APPLE $29.95 Lower Case Character Generator for the Rev . 7, Apple 11 
This menu dr iven program al lows the user to manipulate a or 11+ computers . When ins talled , this Eprom wil l generate 
variety of different f ile types. Binary, Text , and Source lower case characters to the v ideo screen . Lower case 
files may be easily converted in to each other. The pro· characters set has two dot true descenders. Installation 
gram may be used with APPLESOFT• , VISCALC •, and instruct ion included . Manual includes listing of software 
othe r program s. These program f i les may be readily for full support and complete instruct ions for shift key 
adapted for mu l t iple use including ed i ting w ith LETTER mod ification . Compat ible with LETTER PERFECT. 

ATARI 400/800 APPLE II & II+ 

PERFECT word processings. 

LJK ENTERPRISES INC. 
P.O. Box 10827 

St . Louis, MO 63129 

(314) 846· 6124 
•Tr ademarks of : Apple Computer - Atari Computer - Epson America - Hayes Microcomputers - Personal 

Softwa re - Videx - Bit 3 Inc . - M&R Ent. - Advanced Logic Systems - V ista Computers 

DEALER 
INQUIRES 
INVITED 
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260 PRINT :PRINT"IS OUTPUT TAPE POSITIONE 
D"; :GOSUB 1360 : IF R$="Y" THEN ­
340 

270 PRINT :INPUT"NUMBER OF FILES TO SKIP ­
"{03 LEFT}";R$:R=VAL(R$) :IF R< 

1 THEN 80 
280 GOSUB 1310 :PRINT :PRINT"POSITIONING ­

OUTPUT TAPE 
290 OPEN 2,T ,0 
300 GOSUB 1290 :IF C=0 THEN 300 
310 CLOSE 2 :IF C=2 THEN 580 
320 R=R-1 : IF R>0 THEN 290 
330 PRINT :PRINT"OUTPUT TAPE IS NOW POSIT 

IONED" :GOSUB 1400 :PRINT 
340 OPEN 2,T,l,F$ :IF Z=3 THEN 600 
350 IF Z=4 THEN 650 
360 GOSUB 940 :IF C>0 THEN GOSUB 1180 :GO 

TO 360 
370 CLOSE 2 :PRINT"{CLEAR} {REV}END OF MOD 

E #2{0FF} DONE WRITING DATA FIL 
E 

380 GOSUB 1340 :GOTO 590 
390 GOSUB 1310 :T=l :T$="1" :GOTO 430 
400 PRINT"{CLEAR}{REV}MODE #l{OFF} READ ­

DATA FILE FROM TAPE" :GOSUB 1340 

410 PRINT :INPUT"INPUT FROM TAPE DRIVE# 
1 OR 2) 1{03 LEFT)";T$ :T=VAL( 
T$) 

420 IF T<l OR T>2 THEN 80 
430 PRINT"{DOWN}PUT INPUT TAPE IN DRIVE# 

";T$ :GOSUB 1390 
440 IF F$=""" THEN F$="" :PR INT :PRINT"RE 

ADING NEXT FILE ON TAPE 
450 OPEN l,T,0,F$ :X$="" 
460 IF Z>2 THEN 190 
470 GOSUB 1220 :IF C>l THEN 550 
480 GOSUB 1140 :IF C>0 THEN 560 
490 GOSUB 1220 :IF C>l THEN 560 
500 GOSUB 1150 :IF C>0 THEN 560 
510 GOSUB 1220 :IF C>l THEN 560 
520 GOSUB 1150 :IF C>0 THEN 560 
530 GOSUB 1350 
540 GOSUB 1460 :IF R$<>"D" THEN 470 
550 PRINT"{CLEAR}{REV}END OF MODE #l{OFF} 

DONE READING DATA FILE" :PRINT 

560 CLOSE 1 :GOSUB 1350 
570 IF C=l THEN PRINT"END OF DATA FILE! 
580 IF C>l THEN PRINT"TAPE READ ERROR ( S 

TATUS ="ST") 
590 GOSUB 1400 :GOTO 80 
600 I9$="" :GOSUB 1310 :PRINT"{REV}PLEASE 

WAIT{OFF} ****** COPYING DATA 
FILE! 

610 GOSUB 1220 :IF C>l THEN 860 
620 IF Z=4 THEN IF LEFT$(I$,LEN(I9$))=I9$ 

THEN GOSUB 1310 :GOTO 660 
630 GOSUB 1180 :IF C=l THEN 860 
640 IF Z=3 OR I9$<>"" THEN 610 
650 GOSUB 1220 :IF C>l THEN 860 
660 GOSUB 1310 :GOSUB 1150 :GOSUB 1340 :P 

RINT"DESIRED ACTION:" :PRINT 
670 PRINT" 1 COPY THIS ITEM, NO CHANGE 

680 PRINT" 2 = DELETE THIS ITEM 

690 PRINT" 3 INSERT ITEMS BEFORE THIS -
ONE 

700 PRINT" 4 SEARCH & COPY TILL ITEM F 
OUND" : PRINT 

710 PRINT"ACTION ? "; 
720 GOSUB 1440 :R=VAL(R$) :IF R<l OR R>4 ­

THEN 720 
730 PRINT R$ 
740 PRINT"OK" : I9$="" :ON R GOTO 630 ,750, 

770,800 
750 IF C=l THEN 860 
760 GOTO 650 
770 I9$=I$ :W9$=W$ :M9$=M$ :S9$=S$ :D9$=D 

$ :V9$=V$ :C9=C 
780 GOSUB 940 :IF C>0 THEN GOSUB 1180 :GO 

TO 780 
790 I$=I9$ :W$=W9$ :M$=M9$ :S$=S9$ :D$=D9 

$ :V$=V9$ :C=C9 :GOTO 660 
800 GOSUB 1310 :PRI NT"ALL ENTRIES WILL BE 

COPIED UNTILL 
810 PRINT :PRINT"DESIRED ITEM IS FOUND; 
820 PRINT"{02 DOWN}ENTER ITEM TO SEARCH F 

OR: 
830 INPUT" "{03 LEFT}";I9$ 
840 IF I9$=""T THEN I9$="" :PRI NT" {03 DOW 

DOWN}SEARCH ABORTED" :GOTO 660 
850 PRINT"{03 DOWN}SEARCHING" :GOTO 620 
860 IF Z=3 THEN 570 
870 GOSUB 1310 :IF C>l THEN 580 
880 PRINT"END OF INPUT FILE! 
890 PRINT :PRINT"DO YOU WANT TO ADD ANY E 

NTRIES TO THE 
900 PRINT :PRINT"END OF THE DATA FI LE"; 
910 GOSUB 1360 :IF R$="N" THEN 590 
920 GOSUB 940 :IF C>0 THEN GOSUB 1180 :GO 

TO 920 
930 GOSUB 1310 :GOTO 590 
940 C=0 :PRINT" {CLEAR}ENTER ITEM INFORMAT 

ION:" :PRINT 
950 PRINT"D = DONE ENTERING DATA 
960 PRINT"E = ERROR, RESTART ENTIRE ITEM 
970 PRINT :PRINT"DO NOT USE I,' OR '·I WI 

THIN THE DATA 
980 PRINT :PRINT"PRESS {REV}RETURN {OFF} A 

FTER EACH ENTRY 
990 GOSUB 1340 :INPUT"{REV}ITEM{OFF } ?{ 

04 LEFT}";I$ :IF I$="E" THEN 940 

1000 	 IF I$="D" THEN RETURN 
1010 INPUT"{REV}MAKE{OFF} ?{03 LEFT}";W$ 

: IF W$="E" THEN 940 
1020 IF W$="D" THEN RETURN 
1030 INPUT"{REV}MODEL{OFF} ?{03 LEFT}";M 

$ :IF M$="E" THEN 940 
1040 	 IF M$="D" THEN RETURN 
1050 	 INPUT"{REV}SERIAL#/ID{OFF} ?{03 LEF 

LEFT}";S$ :IF S$="E" THEN 940 
1060 	 IF S$="D THEN RETURN 
1070 	 INPUT" {REV}DATE ACQ'D{OFF} (MONTH/DAY 

/YEAR) ?{03 LEFT}";D$ :IF D$=" 
E" THEN 940 

1080 	D$=LEFT$ (D$,8) :IF D$="D" THEN RETURN 

1090 	 INPUT"{REV)$VALUE{OFF} ?{03 LEFT}"; 
V$ :IF V$="E" THEN 940 

1100 	 IF V$="D" THEN RETURN 



CALL TOLL FREE~HEPROGRAM STORE 800424-2738 


Crush,Crumble 

and Chomp! 


From Epyx 
It 's a monster movie, and you are th e mon ­
ster! You can be The Glob , Kraken, Mantra, 
Mechismo, Arachn is, or Goshil la -- or even 
desig n your own 11 custom 11 monster (disk ver- ­
sion on l y). This hilariou s action game is 
loaded with g raphi cs and sound as you prac ­
ti ce your v ill any. With 6 monsters, 4 cities, 
and 5 game objec ti ves, you ge t a choice of 
more than 100 possib le scenarios. A monster ' s 
l ife is not al l carnivorou s crunch ing , thoug h: 
The comb ined resources of the poli ce , sci ­
ence, and armed forces are bent on your 
destruction. 

32K disk ... S29 . 95 

!---~-.T_H_R_u_ : _____M_A_R_c_H_1_5_o_N_L_Y__P_a_y_J_u_s_t_s 2 5 . 4 5

GHOST 

From Arcade Plus 
The exciting ha unted house / maze game where 
you must get t he g hosts before they get you! 
When you ea t the pulsati ng 11 energizers, 11 the 
ghosts start p ul sating and become v ulnerable 
to you r a t tack. 51 different game var iations 
keep things interes t ing. Play alone or in the 
"head- to- head" mode. 
16K tape S29 . 95 16K disk $34. 95 

A 

Save $$on Popular Programs for Atari 
LIMITED TIME OFFER 

Now through March 1 S , take advantage of ou r price reduction on these popu lar programs 

FILE MANAGER 800 
From Synapse Software 
An extremely powe rful a nd ver satil e database 
manager for use in both profess ional a nd per ­
sonal app licat ions. You define the format of 
the records to be filed and F ILE MANAGER 
800 gives yo u full control over sor t ing, 

searches, and retrieval. You can store up to 

l ?OO records on each disk and the program 

will allow up to four drives . Access to any 

record takes less than 1. 5 seconds , and most 

c?mma nds can b e e ntered with self- promp tin g 

s ing le keys trokes. 


Atari (40K disk) ... S94.95 

THRU MAR CH 150NLY: Pa y Just $80.70 ! 

~ 
P1·ograms for.A\.ATARI_ 

400 / 800 
· ·--~-"_...., 0 Unless Otherwise Noted 

SAMMY 

the Sea Serpent 


From POI 
A great way to introduce young children 
(a9es 4 and up) to you r Atari computer. 
Speech. music, motion and color hold 
youngs ters attention. As the story is read, 
th e ch ild is asked to use t he joystick lo move 
Sammy about. As Sammy 's task s are com ­
p leted , the s toryteller goes on to new ones. 
Side two has additional games for the child to 
play with Sammy. 

16K tape ... S16 . 95 

OUTLAW/HOWITZER 
From A tari Prag. Exchange 
Two s uper arcade qames in one p roaram ! 
OUTLAW transports - you to the old -;.,est, 
where you are e nga9ed in a shooto u t on the 
open plai n s. You can hide beh ind the cacti 
that are sca t tered abou t, but if you 9et shot 
10 times i t 1 s a one- way ti cket to Boot Hi ll , 
Pardner . 

You command a tank in HOWITZER. You're 
facing a n opposing tank across a river a nd 
must fire 10 h it s to win. Both games can be 
p layed aga inst the computer or a friend, a n d 
there a r e several handicap option s available. 

16K tape ... S14 .95 24K disk ... $17.95 

SoftPorn Adventure 
By Charles Benton from On - Line 
You're in a sleazy bar in the notorious town of 
"Las Vagueness. 11 With 51000 in your poc ket , 
you set ou t to fulfi ll your erotic fantasy of 
seducing 3 women before you leave tow n . T he 
casino , with its b lackjack & s lot machines, is 
the on ly source of money. The women a n d 
other bizarre p leasures might be found any ­
where. NOTE : R- RATED PROGRAM , NOT 
FOR MINORS. 

PERSONAL 

FINANCE 


From Comp ut ari 
A comprehensive personal / small business 
budget organizer that's more than ju st a 
checkbook balancer . Works for bo th check and 
cash and wi ll allow u p to 100 t ransactions per 
month. One check can be divided into several 
categories to avoid the problem u sually assoc ­
ia ted wi t h charge card and depar t ment s tore 
c hecks. The report prin ter works with most 
popu lar printers and wil l g i ve pr in touts of 
Tabu lat ions, Check Search, and Check Re ­
conciliation categories. Get a grasp on you r 
finances, order PERSONAL FINANCE now. 

32K disk . .. S49. 95 

THRU MARC H 150NLY : Pay Just S42.45! 

ASSEMBLER 
BOOK' the Wil:ll 

Assembler 

- - J> 
ATARI ASSEMBLER BOOK 

By Don & Kurt I nman 
While the AT AR I ASSEMBLER CARTRI DGE 
comes with an operat ing manual, it assumes 
that you already know assembl y language. If 
you're new to the Ata ri or it s 6502 processor, 
thi s book is a must. The lnmans guid e you 
throuah the rudim en t s of this fascinating 
type Or programi ng in clear, easy steps. In ­
cl u des fu l l li sting and description of 6502 
mnemonics a nd addressing modes. 

s 12. 95 

Some Common 
BASIC 

Programs 
Atar i® Edition 

By Poole, Borchers & Cook from Osborne 
From "Alphabetiz in g" to "Wi thholding T axes 11 

-- thi s book contains 75 prog ram lis t ings for 
solutions to common (and not- so- common) 
prob lems. Finance, math. statistics, p rojec ­
tions , and household utilities are included. 
With comp le t e listings, sample runs, and des ­
criptions, you needn't be a programmer to 
benefit from this book . 

200 pages ... S14.95 

& W. Bell Plaza · 6600 Security Blvd.· Baltimore, MD 

For informationICZI• TO ORDER CALL TOLL FREE 800 424-2738 Call (202) 363-9797 

MAIL ORDERS : Send check or M.O. for total purchase THE PROGRAM STORE 
price, p lus $1.00 postage & handling. D.C. residents, add 4200 Wisconsin Avenue NW, Dept.U02 Box 9609
6% tax. Charge card customers: include all embossed 

information on card. Washington, D.C. 20016 


I 

http:M_A_R_c_H_1_5_o_N_L_Y__P_a_y_J_u_s_t_s25.45
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1110 GOSUB 1140 :GOSUB 1340 
1120 PRINT" IS THIS ENTRY CORRECT"; :GOSUB ­

1360 :IF RS="N" THEN 940 
1130 C=l :RETURN 
1 140 PRINT"(CLEAR ) "; 
1 150 PRINT"(REV}ITEM:(OFF} ";IS :PRINT"(RE 

REV}MAKE:(OFF} ";WS 
1160 PRINT"(REV}MODEL:(OFF} ";MS :PRINT"(R 

REV)SERIAL#/ID:(OFF} ";SS 
1 170 	 PRINT"{REV}DATE ACQ'D:{OFF} "DS;TAB(2 

2);"{REV}VALUE:{OFF} S";VS :PRIN 
T :RETURN 

1 180 XS=IS :GOSUB 1200 :XS=WS :GOSUB 1200 ­
:XS=MS :GOSUB 1200 

1 190 XS=SS :GOSUB 1200 :XS=DS : GOSUB 1200 ­
:XS=VS 

1 200 	 PRINT#2,XS 
1 210 	 RETURN 
1220 	GOSUB 12 90 : IS =XS :IF C>0 THEN RETURN 

1 230 	GOSUB 1290 :WS=XS :IF C>0 THEN RETURN 

1 240 	GOSUB 1290 :MS=XS :IF C>0 THEN RETURN 

1 250 	GOSUB 1290 :SS=XS :IF C>0 THEN RETURN 

1260 	GOSUB 1290 :DS =XS :IF C>0 THEN RETURN 

1270 	GOSUB 1290 : VS=XS :IF C=2 THEN C=l 
1280 	 RETURN 
1290 C=0 :INPUT#l,XS :IF ST>0 THEN C=3 :IF 

ST=64 THEN C=2 
1300 RETURN 
1310 IF 2=2 THEN PRINT"{CLEAR}{REV}MODE 12 

{OFF} WRITE NEW DATA FILE ON TA 
PE 

1320 IF Z=3 THEN PRINT"{CLEAR} {REV}MODE 13 
{OFF} COPY DATA FILE, REQ'S 2 T 
APES 

1330 IF Z=4 THEN PRINT"{CLEAR}{REV}MODE #4 
{OFF} EDIT DATA FILE, REQ'S 2 T 
APES 

1340 	PRINT 
1350 PRINT"CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC 

CCCCCCCC" :PRINT :RETURN 
1360 PRINT" (Y/N) ? "; 
1370 GOSUB 1440 :IF RS<>"Y" AND RS<>"N" TH 

EN 1370 
1380 	 PRINT RS. : RETURN 
1390 INPUT"(DOWN}FILENAME < (REV}RETURN{OF 

OFF} > "{03 LEFT}";FS :RETURN 
1400 CLOSE l :CLOSE 2 
1410 IF Z>2 THEN PRINT :PRINT"DEPRESS {REV 

REV}STOP{OFF} ON BOTH TAPE DRIVE 
S" :GOTO 1430 

1420 PRINT :PRINT"DEPRESS {REV}STOP{OFF} 0 
N TAPE # "TS 

1430 PRINT"{DOWN}HIT ANY KEY WHEN READY TO 
CONTINUE"; :GOTO 1470 

1440 	GET RS :IF RS="" THEN 1440 
1450 	RETURN 
1460 PRINT :PRINT"HIT ANY KEY TO CONTINUE, 

D=DONE"; 
1470 GOSUB 1440 :PRINT :PRINT"OK" :RETURN 

Program 2: Atari Version 

10 FHi INSUPAHCE lNl)HlTOP\' 

L'0 REt'I ~'.08EF:T l·l. BAKER ATCO .. t·U 

30 REt'I ATARI l.£RE Im~ ( c ) 1src:1 

4f1 RE~I '.3t!ALL sy~;TEtt:; SERU I CE'.:: .. m::. 

50 F:Et'I 

60 OPEH #2 ,4 " 0.. II K: u 


70 0Irl T$( 1 >, X$( 80), I$( B~1 >, ~!$( 8f1 >, tt.t< 80 ) 

.. S$( S"fJ ) .. 0$( :3 ) ..IJ$( 20 ) 

80 GR~iPHIC~; 0 :-;- 11 INSUF~t4r~CE ntiEtHORY 

PROGRAt·1 II 

90 PR 1t·H "[tes i t-·ed Prosra.ii1 ii1eide : 11 

10~1 ·:-· : ·-;, 11 0 = Done ll 
110 ? "1 = Read Da.ta. 11 

120 ? 11 2 = l·f"·ite t·~evi Data. File 11 

150 GCr3UE: 1340 :? :? 11 t1ode? 11 
; 

160 GC.r.3U8 1440 : IF P=48 THHl HU 
170 F:::F.'.-48 : IF Rn OR R>2 THEM 16f1 
1Bf1 Z::F: : OH R GOTO 400 .. 1~1 
190 ? "{CLEAK:· l t·jjQE #2 I ~!RITE t·~HJ DATA 
FILE" 

20~1 WfiP 2f10 :? 11 rnm.lt·DHu111ber of f i 1es to 
51<: it=·11; : HlPUT R:TRAP 4f{1(1~1 : IF R<1 THEt·~ 3 

40 
21[1 ·:-· 11 {OOL·l~DPut t.ai=-e in dri 1,!e, :=-r-ess PL 
A\ll! 
220 .... 11 then i=-r ess IF:ETU~'.H ! . 11 

23f1 IF F·EHJ 764 >=255 THHl 23f1 
270 -c- 11 {CLEAR} 1 ~moE #2 1 ~·JF:I TE t-~a1 DATA 

FILEi· 

2%1 T~:AP 310 :OPHi #L 4 .. f1, 11 c: 11 

301-::1 Go::tiE: 129f1 : IF C=0 THrn 30(1 
310 CLO'.:;E #1 : IF C=2 THH~ 5B0 
3~-i) F-'=:P-1 : IF R>0 THH~ ~'9f1 
33~1 ? :? 11 Output b.Pe is no1.\1 r=-os it i oned . 
{O(ll.Jt·j} 11 

: G0:3U8 1400 : ·7' 

34~1 ? 11 F'r ess PLAY 2.: REC0~'.[1, Press l F.:ETUF: 
Hi' II 
35f~ OF-'EN #L :3 ·' !}, II C: ll 

355 FOR I =1 TO 12~:: F'LIT #L 32: t·lD::T I 
36f1 GO'.;UB 940 : IF C>0 THEt·l GO~:UB 11E:O: GOT 
0 360 
370 CLO~;E #1:-:-- ii {CLEAR} i HlD OF t·10DE #2 l 
[~:1ne IJ.t··itinS dah. f i 1e 11 

35~1 GOSU8 1340 :GOTO 590 
400 ? II {CLEAF'.} l t'10DE #1 1 Fl:A[I DATA FILE 
FRrn-1 TAPE;; :GO '.:;UB 1340 
43f1 ? 11 -rnm.n·nF\tt. i n:=-ut t.a.:=·e in dr i 1.,1e .. Pr 
ess IPLA\' I , then i=-ress IF:ETUF.'.M I . ii 
45(1 TK'AF' 560 : OFH~ #1)4"0.•II c:II :>::!=II II : FO~'. 
I=1 TO 128 ::~ET #1 , P :HD::T I :TRAP 4£1000 
460 ? 11 {[tt]L,Jt-n Pead i t:1s ne·:<~- f i 1e on ta.Pe . 

470 GO::;UB 1220 : IF C:>1 THEt·l 55~1 

11 
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PROC FUNC 
AB S SOR 

HPLOT. POL and TONE 
& CAN ADA FOREIGN 

S. 55 
160 
S. 55 
u o 
U 5 
l 12 
U O 

lnciuoes 

FOREIGN 
UC 
s 7 

0 
~ 

in 
ID 
I 

~ 
QI 
....... 
UJ 
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48(1 i i 40 = IF C>0 THEM 560 
490 1220 =IF C>1 THEM ~!60 
50(1 115[1 : IF C>0 THHl 56~3 
510 122(1 : IF C>l THEt-~ 560 
52(1 c;o::;tiE: i 150 : IF C >~1 THEt·~ 56l1 
53(1 @::;UE 135(1 
540 rn::;u8 1460 : IF P<>A::;C:( 1r[ln ) THEt·~ 470 
55(1 ·:=· 11 {CLEAP} lH!D CF t·1CDE #1 I OO~·lE F:EAD 
It-JG DATA FILEn :? 
560 CLO::;E #i = c;o:;UE: 135~1 
570 IF C=2 THEt·1 · .. 11 End C•f da.ta. fi1 e ! 11 =C= 
1 

1-···. <! 	 11IF !_./ 1 '
1TAF'E ~:EAD EF.:~:Oi?- ; PEE 

K( 195 > 
590 GO~tlE: 14[1(1 : c;::1T CJ ::;o 
940 C=0 = ·;· a {CLEAP} Er:i::e:-- i teff1 inf orff1d ~- i r:in 
. 1: 

11 [I950 --::- = Done enter i ri9 da.ta. 11 

%0 ·,.. n E =Error , r-est:::.rt. enti r e i te111 1' 

9!::0 HP!-·ess !RETLl~:M i after ed.ch entr1 

;:i . i! 

990 i34~i: .-. •: ! ITEr·i i I!. I$ : IF I 
$= 1iEii THEf· ~ 94~1 

1[1(1C1 IF I :t=i: l :ii T~E~..i PE"T :JFt-1 
1010 ·-;:- i! ! t·1A~::~E i i: ,; : IHPLI! ~·i ·! : I F l·J$= ii Eii 1HtJ..; 
940 

1~f3t1 ·-::· ii !noDEL i ii .: : ItiF'lJT r-1t : IF rtt= ii EIi THE 

r.-L+-ii:"1! i 
~ I:?:·- '_\ 

i i 

1[16t1 IF '.:;!= 1'[) ii Titf-~ RETi_i~'.H 
i! .10?0 ·..- ii t DATE ACO 1 c1 <r·1or-~T~t .· .. DP\: ...-\' EA~~> I 

: 1HPLiT Dt : IF D$= n Ea THE~-~ 94i3 
IF [i$=n[t ii THE t·~ F~tf;J~'.t-4 

1[190 " i$UALUE ' " _; = It·~FUT U:t = IF t.Jt=ii Ei• 
HH~ 94•) 
11 i)C.:1 IF Ul= "D" THEt·j F.'.ETUF:r 1 

1110 
112(1 ·-::· !i is t.his entr::.1 correct ?ii.; :GO'.:;iJB 1 
360: IF F.:=A':;C/ "t·lH) THEt~ 94C.:1 
1130 C=1 F:E!UF.:ti= 

114(1 ii {(:LEAF.'.} " ; 
111150 !I i ITEt·i i : i i ,; I$ :·-::· ir·1AKEiI 

= 

11	 ii!i;f"f!:? ;SEPIAL#....-ID! 

.t S$ 

1170 • "iOATA AC0 1 D!: ,; _;0-t .. "!UALUEi = n_;I) 

$:? : F.:ETUPt·l 

11 t:f1 ::O:::t= I$ :GCr.:;UE: 12£1t1 :::-::$=l1l$ :co~:: ut: 120[1 : >=: 

$=t·1$ : GO'.:;LfE: 12fi0 

119(1 >=::t=::;t :@':;i_!E: i 2C.:1~:::1 : '.=-:'.:t=D! =1:;o~;LJE: 1200 : '.:='. 


$=!)$ 

12f1£1 PF.: I t·~T #1_;>::$ 


123f1 1290 =~·U=>~ :t =IF CA3 THHl RETUF'.t-1 
124C.:1 GCJ~;U8 129[1 : ttt=>='.$ = IF C: >t3 THEt·~ RETLIF.'.t·~ 

1250 GC;.:;UB 1290 : :3$='.:-::$ : 1F C>f1 THEH RETUF:t~ 

1260 GOSU8 129£1 =0$='.=-=::t : IF c ::{1 THHt RETLIRtl 
1270 GCr.3UB 1290=1.,tt=>a : IF C=2 THHl C=l : :3T 
Cf' 
1~..,:_;0 F:ETUPt·t 
12'90 TRAP 13~10 = C=f1 : I MFiJT #1 , '.-~$: TF.:AP 4f100 
0: RETUF:M 
1300 C=3 : IF PEEK( 195 )=136 THEM C=2:F.:ETIJR 
M 
1340 -::· 
1350 ·:-· II {38 R) II : Fi:TURt·l 
136f1 ·:-· II ( •.,J.r't-~ ) ? II j 

1370 GCr.:tlB 1440 : IF R<>ASU 11
\' 

11 
) ~ R( >AS 

U 11 t·l 11 > THH~ 137f1 
13t:0 ? CHR:i( F.:) =F.:ETUF.:t·~ 
1400 CLC6E #1 :? 11 Depress ISTOP I on t.aPe 
dri 1...ie . 11 

141 C.:1 .-. · ? 11 Press ~n!.1 ke!.1 to cont i n1Je . . 

144f1 GET #2 .. R PETUF.'.ti 
1460 ·:, ·:-· 11 HIT 

= 

Atf-i' VE\' TD C:Ot·HH~JE .. 0=00 
I-JEii 

1470 G0:3U8 144[1: ? ii OK II : F,£TUF.t·~ © 


~[lb ~.&'~!#,~ 
E·~1 1~~S~~~ 1~~·! ,\~~ci~~=~~~~;~manos VIC PET/CBM 

* Oout>fe dtns11y (p.1pn1cs latQI numDer d isplay. sound ' 
• g comt1let1 01o0r1m$ 1nch10•no Bre..1k.ou1 SputW•r. Anu. U F 0 ""'a.re 
• PETICBM ~ers1on tor OLOIN EWI• 0 ROMs and 8JC. ol "'_,mory 

.. VtC vtrs1011 n•s coto1 and tn1'1anceo sound ' " 'o Jk. memor, t,p,noc111 

• Comt11enent1v150 p11g1 m;iinual US A CANADA 


VIGIL tot PET/VIC vrf9 g.amn on cassette td1Sll.t1te ado '3 001 S.J~ 

VIGIL users Manu•I (1e l unO•ble ..,., 11n sol1wa1e orde1) S lO 

VIGIL ln1ert111te1 L1s11no 16~2 Assemt>Ler L.1nou•oe1 S.2~ 


I NY BABIC COMPILER - PET 

A 1 :ues~~~:t~; ~E·~ ~u~;~J~~~~~;~~6'~st::~~~~n':~1;:c~~noe ~~?YeBk. memory~~ 
• 	 Has tu!I Hca11ng po1nl C•t1at>1 l1 11ts ano runc1 1ons 
• 	 Comouer hs11ng 1va11ao1e ..,.,,,n 161( vtrs1on 11r1cludt<U 
• 	 C..n lo.ad coma11ed m11ch1ne cooe any ... rieie •n memory 
• On CUHltl l.00 S.J 00 IOf 01s.1o.e11e1 us A CANADA. FORE IG N 

TI NY S.s•c ComD1le1 OLOJNEWI' 0 R0MSt80J2 ... 11n 8,C. memory S1!1 U O 
TINY Basic UH! s M1nu•• 1rel1,1nd11t>Jt "' '' " SOll 'NilHI!: 010er) 1 ~ s 7 

PET' APPLE II USERS TINY PASCAL 
StruCIUlltO 11ngu•o., a11ern111ve 10 BASIC IOI PET or ,t,PPLE II 1nctuoe" 

LINE EDITOR creatu . moa111es .ina ma 1n1•1ns soun:e 1.111gu.1oe 
COMPILER converts you1 source to • n oecutaDl e Pcoae tom'>l l 
INTERPRE TER e'ecu1es comptltO P.cooe Features D\1111 '" TR.\CE 
CASE.OF, WHILE 00 tF-lHHHLSE. REPEAT UNTIL. FOR TOOOWNTO 

• 	 Grapn1cs tflS•OO nas more GRAPH!CS PLOT . POINT TEXT INrl.E Y 

APPLE 11nu101es 4 nues·COLOR MGRAPtitCS, HCOLOR 


US 
TINY PHt.11 PLUS GRAPHICS PET J2JC. NEW/" 0 ROMS1&0J2I01s i..ette S. 50 
TINY PHCal PLUS GR APH ICS PET J2K NEWl.t 0 ROMS/8032/tUHltl! S.55 
TINY Puc11 PLUS GRAPHICS APPLE II •BK ind DOS J 213 J S!>O 
TINY Puc al NON GRAPHICS PET 161(/J2K NH'llol 0 ROM S 011i..e11e $35 
TIN Y Puc•I NON GRAPHICS PET 16KJ32K NEW/4 0 ROMS casstlte u o 
TINY Pucal Use1 s M1nu11 jr.,lund•ble w11n so1t wa1e 01oer1 S10 
TINY PHtal 6502 ln1erpreter U s11n9·GRAPHICS version S25 

P I PER-THE MUSICMACHINE 
Hete·1 u1e simptes1 wa.y yet to compos.e. conouct ilnO play music on your VICIPET 
Complele music capab1hly - p lay all note values. hs1 anc e<l•t your music . 
easi ly hanoles tepea1s and res1s wuuen m tas1 macn1ne 11,.guage 
sample compositions and manual VIC version does no1 reQu11e aoc111tona1 mamory 
PE T version requues o.i.tornal CB2 speaker 

US 6 CA PJAOA 
PIPER ol PET IC on casseue 1aoci $3 00 for a1ske11e) S25 
PIPER User's M•nual (refundable w11n sot1ware 01de1) S 5 
PIPER 6502 As sembly L1s11ng . .$25 . 130 

PET. MACH INE LAN GUAGE GUIDE 
Now in 11 s n1ntn p 11 n1lnQ Leam tne hidden 1a1enis o l your OLD. NEW or <4 ,0 RO M 
PETICBM w11h 1n 1111 env 10 rollow manual Oe 1a11s JO o l tne PE T's bu1IH n rou 1lnes 

US & CANA01' FO~EIGN 
PET MAC HIN E LAGUAGE GUIDE for OLD. NEW or" 0 ROMS S9 $ 11 Ii 

~ 

Ord•r1 pr•pald In U.S. Ooll1t1 . VISA. MC. ACCESS, etc . Prlcu Include po111ge . 

1210 F.:ET UF.JJ 
1220 c;o::;tJE~ i29f1 : I:t=>=:$: IF C>0 THEt·~ ~~ETl_t~'.t·~ 

II 

http:PETUF.'.ti
http:r-est:::.rt


WHY BUY FROM THE BEST? 
ServicE~ . .. Support. • • 

NEECO Software ... 

_ EPSON PRINTERS 

(K camm1adare 
16K B (161< RAM-40 Column) - Lim. Qty . .. . .. .. . . .. .. . . . . ..... . ..... . . $ 995 
32K B(32K RAM-40 Clm.) - Lim. Qty . . ........ . . . ....•. • .. . . . ..•...... $1295 
4016 (16K RAM 4.0 Bas ic-40 Clm.) ... . .. ............ ••• •. . ....... .. .. $ 995 
4032 (32K RAM 4.0 Basic-40 Clm.) . . .•.. . .. . . . .. . .. .... .......... .... $1295 
8032 (32K RAM 4.0 Basic-80 Clm.) ... •......... .. .. ••. ..... .. ........ $1495 
8050 Dual Disk (1 Meg Storage) . . . .• • . . .. . ....... . ..... . ........ . .. $1795 
4040 Dual Disk (343KStorage) .. .. ... ..... ..... . ....... . . . .......... $1295 
8010 IEEE Modem ..... . ...... .. . . .. . . . .......•. . .... . .... . . , ..... $ 280 
C2N Cassette Drive ... . . .....• • ....... . . . ... . •. . ........... .. ... . $ 75 
CBM ­ IEEE Interface Cable ..... .... .. . ....•... . ..•.. ......... . . ... $ 40 
IEEE ­ IEEE Interface Cable .. . . ... . .. . . . . .... .... ... .. .... _...•... . . $ 50 
VIC 20 Home/Personal Computer ............ . .. . .... ......•. . .... . . . $ 295 

CALL NEECO 
FOR ANY OF YOUR 

COMMODORE COMPUTER NEEDS 

NEC SPINWRITER PRINTERS 
5530 (Parallel) . . . . .. ..• .. .. . ......... . ........• . ...... . .... $3055 
5510 (Serial) ... ... . ...... .. . ......... . .. . . .. . ... .. ........ $3055 
5520 (KSR-Serial) . ...•..... • ..• . .•. .. ....• .• .. . ..• . ... ...... $3415MX-80 PRINTER .. .... .... . . . . ... . . . .. . . .• ... . . ...... . S 645 
Tractor Option .... .. . .. ......... .... ..... .. .. . ... ....... ... S 225MX-80 FT ..•... .. ... .. ... •...•. . . .. .. . .. .. . . .... .. .. S 745 

MX-100 ...... .. . .......... . . ... . ...... .. ... . - .. ... . S 945 
MX-70 .•....• ... . . ...... .. . .. .. . ...... ••... . ...... . S 459 
INTERFACE CARDS 
8141 (RS-232) .• . .......... . •..................... . .. . S 75 
8150 (2K Buffered RS-232) .•• • .................... ... ... S 150 
8161 (IEEE 488) .............. ....... .... ...... ..... . . S 55 
8131 (Apple Card) .... .. ..... ... . . .. ....•.. . .• .. ... . . . S 85 
8230 (Apple Card) ..•.• . .. ... ....... . .... • .... .. .. .... S 25 
8220 (TRS-80 Cable) . .... . . ..... ... . ..... . .. .. ...... ... S 35 

DIABLO 630 PRINTER 
DIABLO 630- Serial- RS-232.......... .. ........... . ... .. $2710 
Tractor Option ......•.•..•...• • .....•..... ... ...•... S 250 

j;j;;;"' '""""". ' " "''"""""'""'\1\\\1 

'~ !Ill ATAAlm·; 1 

{ ~~~ 
ATARI COMPUTERS 

Atari 400 (16K RAM) . . ............ . ........ S 399 
Atari 800 (32K RAM) ­ good thru 8/31 . .. .. ... .. $1080 
Atari 410 RECORDER ..... . ... .. . . . . ....... . $ 89.95 
Atari 810 DISK DRIVE .. . .... ...... . . .. . ... . . $ 599.95 

-­ NEECO carries all available ATARI Softwarn and Peripherals. 

APPLE 

PROFESSIONAL 
SOFTWARE 

WordPro 1BK .... .... . . .. $ 29.95 
WordPro 3 (40 Clm.)16K .... $ 199.95 
WordPro 3• . . . ...... . . ... S 295 
WordPro 4 (80 Clm .) 32K . . .. $ 375 
WordPro 4• ...... ..... .. · S 450 

JUST ASAMPLE OF THE MANY PRODUCTS WE CARRY, CALL US FOR OUR NEW 60-PAGE CATALOG. 
WE WILL MATCH SOME ADVERTISED PRICES ON CERTAIN PRODUCTS LISTED UNDER SIMILAR "IN STOCK" CONDITIONS. 

NEECO 
679 HIGHLAND AVE. 
NEEDHAM. MA 02194 

(617) 44!J-1760 
Telex: 95·1021 

MON-FRI 9:00 - 5:00 -V/Sof-MatterCherge end VISA Accepted 



INTRODUCES THE 
CBM VIC-20 

NEECO COMPUTER! 

C2N 

(KCommodore 
breaks the 

computer 
price barrier ­

$299.95 
(:commodore 

. $ & ( )
,, 

" "" .§..·.-:~~ ~ ~ ~ ~ ~ ~ ~ ·~:- " +. ~ - ~ ~ 
0 w I 

r ; 

.E . ~ _u 

,...., 


~ ! ~ 

-

g ~ ~ ~ +. : -~ ' 

""" ..~ E. .E. ..i... ..u. ~ """ "" ': !J. ~ •.J. •K· ~ 
I J - ~ 

(: z c > ? llli Hll' T CnSll • 7x c v B N c••'"~ ~ .... .... ' . ~ 

VIC-20 SPECIFICATIONS 

• 8 colors - built in 
• sound generation - built in 
• programmable function keys 
• 5K memory expandable to 32K 
• standard PETBASIC in ROM 
• full-size typewriter keyboard 
• graphics character set 
• plug-in program/memory cartridges 
.- low-priced peripherals 
• joystick/paddles/lightpen 
• self-teaching materials*WORKS WITH ANY HOME TELEVISION 

CALL NEECO TODAY FOR ADDITIONAL VIC-20 INFORMATIOH •. • 

CBM VIC-20 
PERSONAL 
COMPUTER 

TAPE CASSETTE 
DRIVE 

As the CBM VIC-20 is a •new• product, prices and specifications are subject to change w/o notice 

NEECO WILL MATCH ANY ADVERTISED PRICE ON CBM EQUIPMENT NEECO FROM ANY OTHER COMPANY WITH PRODUCT IN STOCK. 

(617) 449-1760 
MON-FRI 9:00 - 5:00679 HIGHLAND AVE. Telex: 951021 

MasterCard and VISA Accepted
NEEDHAM. MA 02194 
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Creating A 
Simple Word 
Processor 
Steve Gradija n 
Carrollton, TX 

.Editor's Nole: With min.or rulj11sl111e11ls, this simple (bul 
tjj(1clive) word processo r will work 011 Apple, OSI, - ll.11)' 

Microsoft BASIC. Described here for the PETICBM, the 
aullwr po in Is 011 I which Ii 11 es lo clw nge for o/lter mach in es. 

The j;rugrmn is wr'll dorwne11/pr/ lo J1n 111il r1r1.~)' adj11slme11/ 
lo a variety of/Jri11ter, rliskltr1/1e. 1' /r. rn 1 ~(ig11.ra lio11s. 
-RTM 

Arnie Lee's LED a Li11c-oricnlcd Tcx1 Editor 
descr ibed in COMPUTE! #9 can become a moder ­
a tel y soph isticated word processor' ith the addition 
ol'a fe \\' lines. Line 5 enables upper and lower case 
r a tures of th e PET; line 8075 dise ngages these 
reaLure · and re turns the PET to normal mod . 
l\1finor modification tu lin e 9050 e liminates th e 
printing of' the LED' lin e orie nted ide mificat io n 
numbers and allows Commodore printers to prim 
both uppe r and lowe r case. The addition of the 
control chara ·te r lo th e strin g rcf'cncd to in rhi 
lin - , however , us s o ne positi o n of th e 80 characte r 
· t1·in g limiting the text pa n of' th e string to 79 
characters , including spaces. Thu , Mr. Lee 's 80 
character string is shortened in line 10055. 

Adding Versatility 
Add itio na l program lin es g ive the word processo r 
more versatility. Tab !'unctions or line indenta tion 
a nd simulated line f'eed are accomp li shed by lines 
145, 146, and I004 5. Lines 9025 and 9055 pro,·ide 
the option for double spaced print. of' co py to th e 
printer. 

Lines 235 a nd 2 1000 to 2 1 100 sel the margins. 
If the margins are no t set a t th e beginning of a 
typing sess ion , the program cl · faults to a 79 ch a r ­
acter line i.e. no ma rg ins. Lines 500, 520. 530 , and 
570 a re modified to acco rnodatc th e add itio na l 
command "s," sel margins. 

A "bell " is pro,·ided to prnmpt you wh en only 
f'i\'e paces are le ft in a lin (lin s 22000 to ~2040). 

It make use of the ''CB-2 so ulld" provided al th e 
user pon a nd req uires connection of a suitable 
a mplifier/spea ker to th e PET. 

Lines 5 a nd 8075 are not neces a ry \\·ith th e 

Commodore CBM's . T h e upper-lowe r case ancl 
bell fun ctions use POKE statements not com patible 
with othe r computer" However . a ll olh r moclifi ­
caiions ~dmulcl be usable with rnachin s using Micro­
sof'I BA SIC. 

Options And Commands 
Add itiona I corn mands no\\· a\'ai lable incl ucl e "s .. 
which allo\\'S se ttin g margins. "n" e ·tablishcs a 79 
cha rac ter lin e and no margins; '·s" creates fi\'(_· 
charac ter wide le ft a nd rig ht marg ins and a 69 
cha racter wide fi e ld : ·'m " inc1·eases the size or the 
margins to te n charac ters and the ·']" to fift een 
char;incrs in widt h . "o" allcrn·s -reation of' yo u r 
O\\'n ma rgi ll S, both le ft and ri g h l. You a re asked Lo 
specif'y 1. he le ng th of both th e left and righ1 margins. 
If you fo rg t to set th e margins a l the beginning of 
th e µrn g rarn l he ma rg ins will d efa ult lea\'ing you 
with a 7~l character line . Once set, margins 111ar 
la ter b le ngth e ne d , but never shor1 c nccl! 

Th e sub-commands " «L .. a nd ·'(i.1 .. + RETL' RN 
pro,·id tab !'unctions and line skippin g. Th e sub­
comma nd " (i1"ackls fi\·e spaces to th e texl : Lrin g 
a nd is useful as a tab or an ind e nt. It ma y Ix: used 
at <Ill)' tim e while in a) pp ncl , i)ndc nt. or r)cp lace 
fun ction s. To ·kip a line of te xt , type ·'(Ct .. f'ollow,ecl 
by th e RE-I RN key. 

Th e option to print th e text e ith er sin g!· o r 
double -;µaced is g i,·c n aft r requc tin g th e prim 
fu nclion p) ri Ill . 

The PET keyboa rd will behave like a normal 
type writer after modifying the LED prog ram . The 
shif't key will provide uppe r case . A ll punctuation 
and desig11a1ors supp li cl by th e PFT c h;1 rac1e r sc l 

1arc ;ivailahlc except 0 • which is used ['or ta b fu nc­
tion ·. Quotat ion m a rks arc permitted. bu1 the \ 
look a littl e s1range "·he n first seen on 1h e C: R. T 
screen or 1 he PET. Ig nore th e f'unn · appea ra nce 
of' an 'thing that you e nclose in qurn es a nd depend 
upo n the ''be ll " 10 d e te rmin e th e e nd of' th e lin e. 
E\·e rythin g ,,·i1hin quotes ,,·ill appear norm;1l whe ll 
later li s1ed, printed, or sa \-ccl 1 

Dele te lines 9070 1hroug h 9090 f'rorn /\rnie 
Lee's 0 1 igi 11al program and ~ ·ou arc read~ · Lo type ;1 
le tt e r , a 11 orde r , all a rticl e f'or COMPUTE! or 
what ' Ver. 

0: LIST 
0 REM LINE EDITOR (C)l980 ABACUS ­

SOFTWARE 
3 REJV1 FROM FEBRUARY 1981 COMP 

UTE 
4 REM MODIFIED BY STEVE GRADIJA 

N, CARROLLTON, TEXAS 
5 POKE 59468 , 14:REM ENABLE UPPER ­

& LOWER CASE 

10 DIMT$(500) : REM BUFFER SPACE 

20 L$="": :REM CUR EN T LINE 

30 LL=l:REM LAST LINE # 




SAVE TIM¥! SAVE MONEY! 
JINSAM saves taxpayers 

IOO's of thousands of $ 

to buifd .JINSAM daUlbases'l automa.tioally. For 
example: You could • wnload" information on 
bolerith eards.to sequential filei; and INTERAC 
would i>lace them into JINSAM. files. 

All 1!f.CCSSOri~are accessed thru the JINS:.\M 
menu and require security to gain entrance . 

.JINSAMgives you FREEDOM OF CHOIGE. 
Start with JINSAM 1.0 and upgrade baraw,are 
arid data .at any time. Choose from accessories at 
any time. The JINSAM ewslefter brings the 

'-',Much more powerful than 
yoq can imagine!" 

Robert Baker 
Kilobaud Microcomputing 

JINSAM is" an integrated system, It makes it 
easy 10 use. youdnfom1atfonto Its fullest. No mo~ 
will hundreds ofvahilible houi:s be spent.searoh'iiig 
or ana}y.zing needtd in(ormation no,r re-ent~ring 
information fot various re('.l'Orts'. 

JINSAM tran.sfQims your des~·top c'omputer 
into the ".state oftfL rt".diitaiprocessing machine. 
With features and aeces.sones fauna nowhere even 
:St 10 ti'~es the prlce~ NASA, Kennedy Space 
€enter se\ected )~SAM &.Q and saved approx{­
mate y $9~.000 over other soft ar-e/hardware. 
costs. Ril~y County, KalisaS ~oselected JINSAM 
8.0 and saved approxllziatel.Y $90,000 overotli'er 
software/ hardwaie, costs. 

JINSl\fyf is ·aesigned rw you. It IS forgiving. it 
has help commanCiHor every opti~n. -aval lable at 
the touch of a .biitton. The l!ffiOUnt of inform~tfon 

'YOU store, its structure and/or your hilrdware C.!!.n 
change but.your'data won't hilve to .be re-entered. 
~very utilites are included even ioFcatasl(Qplles, 
security pas~wonrs;are built in fo . privacy. §iinple 

r. 	 e<!iting and entry· incl . es auto recall, anCI <leleting 
records is easy and the spaceJs reclaimed. llNSAM 
inelude.s TWO FREE accessories for reports and 
labels. You have unlimited report fo;mats wlth 
~{:and lined up qeciptals ancfthe label ppnter 
pnnt~ up to 5 across '- any size and even allow1i 
single envelo~s or index c s. 

JIN SAM 1.0 allows fast and easy file handling. 
manipulation and 1'1;~rt ·generation for any GBM 
comp_uter with C::BM 2040 disk diive.Jt features a 
m~nu for ease, hai; encr:ypte<!.paS5worJs,, 3 deep 
sertS', .5 to 3 second re-ea!L 

J1NS~ 4.0 fo_r EBM 4000 series adds 
JINSQRT, user access'ible machine~rt of 1000 
records In 1S ,seconds: compaction/ex!i>ai!sion of 
information~ automaui; list·mainta:inance, unlimited 
number offields, unlimited i'eeordlengQi and much 
more. 

JrNSAM 8,0 for CB~ 8000 series has all 4.0 
features plµs unlimited sort, horizontal format, and 
search by key 01' ree-0.rd number. 

J1NSAM 'i!.2, NEW FO& '82 ejtpands 8.!0 
c.~abilities by aqcJ.ing.ipforma,tionsear:ch l:iy word, 
k'ey'or recor'c.I numbir-anl:l mac.h'i'ne·Jlµiguage p.rin~ 
format and IT!anipulatj'.on routines. 

.J1NSAM EXECUTIVE' versioi:i (soon to be 
re eased) is our most wwerful professional system 
fo~ the GBM 'S:ooo and 9000 series. Executive will 
hi11Ve 8.2 ~xtenaed features phTu :illow multiple 
use!f.i With ntcuse lqckout ·protection, executive 
command files, automatic math lations, joil)., 
mergeor. link files, ~ily increased record·capilc1ty 
and machine information search b,y word, as w~ll 
as. by key or recoitl number- 'ind many, many 
m01efeatilres. 

Thereia,re currently 7 more·mterfacing mcidules ­
and moreender development, iitcludil!g uidependent, 
in~rfaces between JINS~ llJld business, pack~ 
age_s fPr J OUT GYL, AIR, NP needs. We announee 
th .av:ailabifity o'f modules: ana enhancements m 
JJNSAM_:s quarter~ J!lew.slener. _ .. _ 

WQ PllQPACK - liltelligeill interface (Oi: 
, ordPro , 3:r-, 4, !t+.creaies.lists o(infoFrilation 

fr~m J~S!AM -(i~es..It allows up to I 0 c&nditi0ns 
based on each item of informatfop. Produce indi­
vidualized le.tters, r~port Cards, special repol1S'; 
c~ecks, Invoices. etc. 
- MULTI-I.ABEL - Prints mUllipl,e labels per 

record with up to 2 lines fbr messages an_a 
consecutive.nj!rilpering. Produc~ inventory, caution 
labels, bulk m~I labels. etc. 
M1\'THP.~pJ<. - .$!obal calculator/ editor+, - , 

• . /, by · anotqer field or. ~nstant; null (l:eroove: 
canten..ts) ofa 'field .o~ replace ·eontents of afield 
WI~ any word, number or pllr~e... Sum multiP.le 
field :n·each rec,grd or running _sum ofsingle fi'ela 
in lilt records, ~xtrilct inf()rmalion or effect. 
permanent change. Replace. in the. same ftelCI or 
pl'ace_.in a wa:it4Jg field, 

DESGRlPTNE STAT~ACK ~ Determine 
MEAN, Mt=:DIAN. MODE, STANDARD 
DJ;;VIATION, V1ARIANCE, IV.NGE. Generate 
HlSTQG~S from I to.25 steps, ~d produce 
Z.,.'SCORE reports. 
4DVANe'E9~TATPACK-(Yqu muStalsp 

acquire;, DE~ClMPTJvE STATPAC:K') Generate' 
Qn.~. two or three1' way CRQSST ~S (number of 
ocl:urance) CHI SQUARE, LINEAR RE­
GRESSloN, with graphiC reJ?~esentation and 
.Qr.edietioo, LINEAR GORRELA TION ana 
SIMPLE ·AN L)lSIS OF VARIANCE. 

r ALCPAfil<:"' .2. way interftle,e ti:> Vis!Calc.er 
any user program. (t lets you us VisiCalc for 
complex· manipul11-a9n, editing, placing resultS i n 
JINSAM for sorting, storing or moving data to 
Wo Prolis'well as giving the ability forexchan_ge 
Wi ~your .own :appI!_catioris, 
TN'FE~ - Iiite'rfaee. which can re.adVis,iCalc;, 

file~. WordPro files and almi:>st any sequential files 

latest updates, user inpul es and keep! an 
eye on the futur 

,JI NSA~ Stands alooe by placing " ii ~ot of 
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40 SP$=" :DL$=CHR$ (20)II 

45 M=79:REM DEFAULT TEXT STRING LE 
NGTH 

50 EE =0:R EM DISKERRROR CHANNEL CLO 
SEO 

60 PR=0 
90 REM POKE144 ,49: REM DISABLE STOP 

KEY 
100 PRINT" (CLEAR} (REV} ABACUS S 

OFTWARE LINE EDITOR" 
110 	PRINT"(02 DOWN} FUNCTIONS:" 
130 	 PRINT 
140 PRINTTAB(8);"A)PPEND-TO END OF ­

TEXT" 
145 PRINTTAB(l0);"@ = 5 SPACE TAB" 
146 PRINTTAB(l0) ;" @+(REV}RETURN(OFF 

OFF} = SKIP LINE 
150 	 PRINTTAB(8) ;"C)HANGE-STR ING 
160 	 PRINTTAB(8);"D)ELETE LINE( S) 
170 	 PRINTTAB( 8 ) ;"F)ILER COMMANDS 
180 PRINTTAB(8);"I)NSERT BEFORE LIN 

E 
190 PRINTTAB(8);"L)IST LINE(S) 
200 PRINTTAB(8) ;" M)ENU DISPLAY 
210 PRINTTA B(8 ) ;"P) RINT LINES(S) 
220 PRINTTAB(8) ;"Q)U IT LINE EDITOR 
2 30 PRINTTAB(8);"R)EPLACE LINE 
235 PRINTTAB(8) ;" S)ET MARGINS 
240 PRINT:PRINT" ENTER SELECTION 

-) II; 

250 	 GOT0510 
500 	 PRINT:PRINT"(REV}ENTER(OFF} A,C 

,D,F, I , L ,P, Q, R , S , M)ENU - >" ; 

510 	GETA$:IFA$=""THEN510 
520 	J=0:FORI=lTOll 
530 	 IFA$=MID$("ACDFILRMQPS",I,l)THE 

NJ=I:I=ll 
5 40 	 NEXTI 
550 	 PRINTA$ 
560 	 IFJ=0 THEN500 
570 	 ONJGOT01000 ,200 0 ,3 000 ,40 00 ,5000 

,60 00 ,7 000 ,1 00 ,8 000 ,9000,2 
1000 

1000 PRINT 
1 0 05 PRINT " {REV}APPEND(OFF} TO END 0 

F TEXT" 
1010 PRINT:PRINT LL">"; 
10 20 GOSUB10000 
1030 IFLEN(L$)=0THEN500 
1040 T$ (LL) =L$ 
1050 LL=LL+l 
1060 GOT010 l 0 
2000 REM CHANGE STRING 
2010 PRINT:PRINT" (REV}CHANGE(OFF} ";: 

GOSUB1 6 000 
2020 IFHI=0THEN500 
2025 PRINT"(REV}CHANGE{OFF} STRING- > 

II; :GOSUB10 000 
2030 L=LEN(L$) 
2040 IFL=0THEN500 
205 0 IFL<4THEN2000 
2060 DM$=LEFT$(L$ , l) :REM DELIMITER 
2070 IFRIGHT$(L$,l)<>DM$THEN2000 
2080 J=0:FORI=2TOL- l 
2090 IFMID$(L$,I,l)=DM$THENJ=I 

2 1 00 NEXTI 
2110 I FJ=0THEN2000 
2 1 20 IFJ=2 THEN 2000 
2130 FR$=MID$(L$, 2 , J - 2) 
2140 I FJ+l=LTHENTS$=" II :GOT02160 
2150 TS$=MID$(L$ , J+l ,L-J-l) 
2160 F==LEN(FR$) 
2170 FORI=LOTOHI 
2180 T==LEN( T$ (I)) : S=l :N L$= "" 
2 19 0 FORJ=lTOT-F+l 
2200 I ~MID$ (T$ (I) , J ,F) <>FR$THEN2 23 0 
2210 NL$=NL$+MID$ (T$ (I) , S ,J-S )+TS$ 
2220 S==J+F :J=S-1 
2230 NEXTJ 
2240 IFS01THENNL$=NL$+RIGHT$ (T$ (I) , 

T-S+l) :T$(I)=NL$ 
2250 NEXTI 
2260 GOT0500 
3000 REM DELETE LIN ES 
3005 PHINT:PRINT"{REV}DELETE(OFF} "; 

: GOSUB16000:REM GET RANGE 
3010 IFNOTDFTHEN 3015 :R EM NOT DEFAULT 

ON ENTIRE FILE 
3011 PHINT" {REV} DELETE {OFF} ENTIRE F 

I LI~? II; 
3012 Gl~TA$:IFA$=""THEN3012 
3013 PHINTA$ : IFA$="N "T HEN500 

3014 I FA$<>"Y"THEN30ll 
3015 I FHI>LL-1THEN500 
3020 I F HI=LL-1THENLL=LO:GOT0500 
30 30 J ==HI-LO+ l 
3040 FORI=LOTOLL-J-1 
3050 T$ (I)=T$ (I+J) 
3060 N::XTI 
3070 LL=LL-(HI-L0)-1 
3080 GOT0500 
4000 REM FILLER 
4010 P ~ INT"{DOWN}{REV}FILER{OFF} ENT 

ER L)OAD OR S)AVE- > ; 
4020 GETA$ :IFA$= "" THEN4020 
4030 I FA$<>"L"ANDA$<>"S"THENPRINT:GO 

T04000 
4040 PRINTA$ :M$=A$ 
4050 P RINT"{REV}ENTER{OFF} FILENAME ­

> II; 
4-070 G0SUB10000 
4075 IFLEN(L$)=0THEN500 
4076 IFLEN(L$)>12THEN4050 
4080 FI$=L$ 
4090 PRINT"{REV}ENTER{OFF} D)ISK OR ­

T)APE - > "; 
4100 GETA$ : IFA$=" "THEN4 100 
4110 PRINTA$ 
4120 IFA$<> " D" ANDA$<> "T "THEN409 0 
4130 IFA$= " D"THEN4160 
4140 IFM$= "L" THEN4400 
4150 GOT04200 
4160 DR$=" ":IFL EFT$(FI$ , 2)<> " 0: " ANDL 

EFFT$(FI$,2)<>"l:"THENDR$= 
"0 : 11 

4170 GOT04600 
4200 REM TAPE SAVE 
4210 IFLL=lTHENPRINT"NO FILE TO SAVE 

II :GOT050 0 

4220 OPEN2,l,2,FI$+".SOURCE" 
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4230 FORI=lTOLL-1 5 030 GOSUB10000:REM READ LINE 
4240 FORJ=lTOLEN(T$(I)) 5040 IFLEN(L$)=0THEN5 00 
4250 PRINT#2,MID$(T$(I),J ,l); 5050 LL=LL+l 
4260 NEXTJ 5060 FORI=LLTOLOSTEP-1 
4270 PRINT#2 , CHR$ (255); 5070 T${I)=T${I-l) 
4280 NEXTI 5080 NEXT! 
4290 CLOSE2 5090 T$(LO)=L$ 
4300 PRINTSPC(6);FI$;" SAVEDq 5100 LO=LO+l 
4310 GOT0500 5110 GOT05020 
4400 REMTAPE LOAD 6000 REM LIST LINES 
4410 OPEN2,l,0,FI$+".SOURCE" 6010 PRINT:PRINT"{REV}LIST{OFF} ";:G 
4430 LL=0:REMLINE COUNT OSUB16 000 :REM GET RANGE 
4440 LL=LL+l:T$(LL)="" 6020 IFHI=0THEN500 
4450 GET#2,A$ 6030 SS$="N":PRINT:FORI=LOTOHI:REM P 
4460 IFST=64THEN4500:REM END OF FILE ERFORM LIST 
4465 IFST<>0THEN PRINT"*** LOAD ERRO 6040 PRINTi;">";T$(I) 

R ***":GOT0500 6050 GETA$:IFA$=CHR$(18)THENFORJ=lTO 
4470 IFA$=CHR$(255)THEN4440:REM END - 1024:NEXTJ 

OF LINE 6060 IFA$<>CHR$(3)THEN6110 
4480 T$(LL)=T$(LL)+A$ 6070 SS$="Y" 
4490 GOT04450 6080 GETA$:IFA$=CHR$(13)THENSS$="N": 
4500 CLOSE2 GOT06110 

4510 PRINTSPC(6) ;FI$;" LOADED" 6090 IFA$<>CHR$(32)THEN6070 

4520 LL=LL+l 6100 GOT06120 

4530 GOT0500 6110 IFSS$="Y"THEN6070 

4600 REM DISK SAVE 6120 NEXTI 

4610 IFM$="L"THEN4800 6130 GOT0500 

4620 IFLL=lTHENPRINT"NO FILE TO SAVE 7000 REM REPLACELINE 


":GOT05 00 7010 PRINT:PRINT"{REV}REPLACE{OFF} " 
4630 FL$="@0"+DR$+FI$+".SOURCE,S,W" ; :GOSUB17000:REM GET LINE# 
4640 OPEN2,8,2,FL$ 7020 IFLO>=LLORLO<lTHEN7000
4650 GOS UB2 0000 :RE M ERROR CHECK 7030 PRINT:PRINTLO,">";
4660 FORI=lTOLL-1 7040 GOSUB10000:REM RED LINE
4670 FORJ=lTOLEN(T$(I)) 7050 IFLEN(L$)=0THEN500
4680 PRINT#2 ,MID$ (T$ (I) ,J, 1); 7060 T$(LO)=L$
4690 NEXTJ 7070 GOT05004700 PRINT#2,CHR$(255) 8000 REM QUIT4710 NEXTI 8010 PRINT:PRINT" {REV}LEAVE EDI
4720 CLOSE2 TOR- ARE YOU SURE?{OFF} ";4730 PRINTSPC(6);FI$;" SAVED" 8020 GETA$:IFA$=""THEN8020 ·4740 GOT0500 8030 PRINTA$ 4800 REM DISK LOAD 8040 IFA$<>"Y"ANDA$<>"N"THEN80004810 FL$=DR$+FI$+".SOURCE,S,R" 8050 IFA$="N"THEN5004820 OPEN2,8,2,FL$ 8060 PRINT:PRINT" {REV}** END L4830 GOSUB20000:REM ERRO R CHECK INE EDITOR **{OFF}"
4835 IFE1<>0THEN500 8070 POKE144,46:REM ENABLE STOP KEY4840 LL=0:REM LINE COUNT 8075 POKE59468,12:REM ENABLE UPPERCA4850 LL=LL+l:T$(LL)="" SE AND GRAPHICS4860 GET#2,A$ 

8080 END4870 IFST=64THEN4500:REM END OF FILE 
9000 REM PRINT LINE 

4880 IFST<<>0THENGOSUB20000:GOT0500 9010 IFPR=0THENPR=4:0PENPR,PR 
4890 IFA$=CHR$(255)THEN4850:REM END - 9020 PRINT:PR INT "{REV}PRINT{OFF } ";: 

OF LINE GOSUB16000:REM GET RANGE 
4900 T$(LL)=T$(LL)+A$ 9025 INPUT "NU MBER OF SPACES BETWEEN ­
4910 GOT04860 LINES(l-2) ";S l 
4920 CLOSE2 9030 IF HI=0JHEN500 
4930 PRINTSPC(6);FI$;" LOADED" 9040 FORI=LOTOHI:REM PERFORM PRINT 
4940 LL=LL+l 9050 PRINT#PR,SPC(SP)"{DOWN}"+T${I) 
4950 GOT0500 9055 IFS1=2THENPRINT#PR:REM DOUBLE S 
5000 REM INSERT LINE PACE 
5010 PRINT:PRINT"{REV}INSERT{OFF} BE 9060 NEXTI 

FORE "; :GOSU B17000 :REM GET 9065 GOT09100 : REM *** TO GET RID 0 
LINE # F JUNK *** 

5015 IFLO>LLORLO<lTHEN5000 9070 PRINT#PR 
5020 PRINT:PRINTLO;">" ; 9080 PRINT#PR,"***";LL-l; " LINES IN B 

mailto:FL$="@0"+DR$+FI$+".SOURCE,S,W
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and 111b.1.11S1obr11 fhn pach1r • lll 1u.11on 1 16.: l}ltcm 

SPA CE LANt:S lAYl.il1blr for 1D romp•ltnl htrr : $1f .tt c ..._rw1u1.H ~mr 
'iPACI: I Al" E.S 11 • wnplr. bu1OC1ll'lf1~r llltl•pot UllO)CI I All'lt • hlCh •ti•a!•nup 10 lour ~l.o t tn (!11C:ludll'l1 1hccompu!CJI 
lhtoO,n:1 "1111 fDnt> and n p.111d 1P.,."'f 1rv11~ull.on t'Ofl'\p.tifl.ICI m • ~pctm• r rn•llOl'IWW.nt TN i lllolJ I\ 10 am.au mocr llCI 
• ouh 1Mn )DUI OcrpoMftl nw r..-..n u1•. 1wc nod rwduw1 and ~.,..n , n\t'1 1t1• \Ii. ate• )DU1 •nllll 1t • 

AVAILABILITY 

U ~ '-'lO""I' 10ft•1n 111u~inS • ltb rvmpku don11nm11\IOl'I COl'l1 tJIUl!I cku 11 ;tl.an•11on1 &/Id ntmpk\ llnln1 othcr• "tM" 
1~1l ird , dlr1 111vam1 • iUNn • othln 111.: PUl l.Jl llllmtmOfJ 1pa«lAlAR l11qvuu l 4X I I "flll • hrrr1MHrd ,PfotJ1m1 11ra• • il 
tblf un Ar A ll i , PET. l RS-IO fl"rl 11 1and Aopk !Appki.oh1 CllM'll r and d11Lm1 , , ...u . , Nol1fl St.r 11n1k dc'flull) (doubk 
dm1lt) ,o,.,pthbllll d11 Lt1cr Add111111 nall1, lllOll (llOl""'' ca n be obu l., f'J on 1U.fld'1d tlBM 17.-0 11na lr. dff!Ul) fda...blc dtn\11) 
•<Ml'P'liblt lorm1111·· C P • "" fl.opp) dllh fOI ltlltml '"""'"' ul\dcr MRASIC lfl>I' nampk, AltOt , Xt ro 1 l:0 1nd m.lllf 11tht:11I 
! , •• CP/ 'I d11 Lntc• arr l • • llablc f()l lhl N011tl Sur 111d O\bOfri.r: COml"\ll tl •7'1tfnl 

• •J.u -rpl .-lwr't' _tfl_ ~ TltS-40 ,\10t#4 I "'11- d ,....-~ - n11r11e fott/tJ Ju• '"' TlfS..#0 l>lodr4 Ill [..r:cTPfl(llQ 

IAt.vt' / , Cltl46AGC. Glt.AFIX, Clf0SM.4Srt.lf TlfS.fOdu.tnrtJ • ..,. r '"'""rd wt/lit '"'' "' DOS tw 4AllC 

DYNACOMP OFFERS THE FOLLOWING 
• Widest variety 
• Guaranteed quality 
• Fastest delivery 
• Friendly customer service 
• Free catalog 
• 24 hour order phone 

AND MORE ... 

STAA1 R.E.l J.2 CA•..U.bk for aU comp•lrnl "11tt: 111 .,., C....11f / SIS.95 ~tiw 
Thn ll 1tlrdanil: Stan.re\ umulauon, tut • "l'l tc•n 1I nt" fa tu1n r ot 'la:nok. the Xllnioni no- \boot ,r lhc En1crpnM" 
.. 11t01.11 •at 11m1 • htk &J i.a • tl.lc\11!1 U&rb.IM'I m otlwr Qu.adru u Thi Kllr--1on1 iii.a 1tL1oC ~ • 111'1 both tt.111 llld l'IPrycnuvn 
• NI"'°"'' • he'! ll'IOl • I' ""1411111111111 II hn:ll( • hm lhc C:n:t rpmr. II br.vr. t~ by'"'" IKo -y CNMI\ 1"4 • .Ul bur s 0 s " 
rr«~' Thr IClui,:oeu 1e1 Pt'D' Stt tllt IOfl •aH r"'"-'"' ' 1nA SA l 0 C. IOSol1 .. 111C1lt11qut Gamr_ Mtrt'lwM1mq 

l!ll.Act. HOLECApplroal} ) Prit•: Sl4ttc.-n. Sll .95°'4tn• 
Thuh.u1Pc•uq; 1n:>t1 vmu of 1llc('llotikm• 111•'0l> n!111r»wt,l:l'tlw1' • ll""' l holc • llh • •~Pfobr fhcoto 
,..n .. 1111 ni&n u.d llll.mtllia far I C'f"'"lli>N llltlf_ UI orbll dot.c to I tii.u l'lolr Ttw IS IO be 1duir'>'td • lfl'IO\ol ~.,,. 

IO nu.t Ilic al) that tlw bdaJ utttl ""'O)"I lbr ptOOc Cot\tf'Cll cf tlM 4'1"1111 kt 1u1U ' IU!li>i.tN llNq 1.dc ,CU far 
t .JOB &ndm.&;Qlhrll.um for • ottlr.uton ThnJ'">Stllll tm:il0}1H1ln 111~111dutdxa1.aN! 11 .. u~llr:IJU!I 

SPACl TILT fA ppk ud Awt o•l)I J>m·: Sll .9'c.-tlUSl1"'5~«V 
UKtbr.pmt pa&:itttotil!; 1M ~ntOllM T\ i.ct n:11110 · ·roD.. ' ba!l1.1110 1 hok111111t Kt t m So..i~umpk! Soi • !ln:lbr 
hok Stt1 muJkr and i.m.allr_r ' A bailt.uo tune r alkl• I )Ol.I 10 !nr.U\l.f t }'OUI 1\ ill 1111r.t l Olhtll lfl !tin l'lab1t 0 fomm11 ec:tllln 

F5CAPt: t"llOM VOLA:'li'TI U M (Alarl O•IJ) "'"'°:SU ,tt «.&--tw f\IU5 l*lttlf 
& ..., lht K'bOn • IW U Cl! f mml of an t1tadc 11110 )111111 home • !Ill EJCAl'I; Fl0'1 VOl.ANi lU \4 ! To nca pr ) OU mu\I 
mant\l~tl rour l;>ter th.I~ a:ouDd Db•utlc• u.d t.a-"'-r bt. 11 1M w .,on 1• 1ll'I01.1I bcln1 u tcft) II tw: 111 h lltd • 11h • d.rt1:1 lhol 
1nDt1u\l 1 lc1 loppe411lr) , 1 dOOfoPf.n1 111 11'1rOr.1uidr ll t"n, th r dQo1dor1n0t II&) 111rcn1nccr1111c r lt lft·ou b lltonca l!( 
in uinr , •ht' door rtov1 M4 • er• d1 q o1 1rru11 Somttimn )Oii c.ui i:n.t.lh u1rouah 1hr doOI' b,. rrrcu tdl) ct11ppin1'••r 11 
11 Otbtf llmn 11 ii impct"101ii At 1h1 h 14 hcT lll•rb of pt.a ) mor r obUa:ln •IW 411llll'I• 1srra1. 14.Jll'll ID l.'lr n cit.r:mtn1 Utft 
l'lt1l'lrn.o:ui.::in 1ra~at>CIO\olftd Rlf.D l1t1i. X 

ALPHA FICHTER (Atar1 oaly ) P"'r1n': S1'.tsC-1cllU•.,Ohh t11 
T u erlXnt ,n;:>tuel ancl IKllllO Ptot1anu in one' ALPHA FlCHT ER rtq1mn ,.OU lO dCIUO) the a!irn 1:.1nb:;>1 :>UJU:, 
lhro11hyour .caor oflhc: p l .Uy A LPHA B~E u 111 \hr p.tlll of an • Kn Ur-O ui•uion. k1 R• r U r O't 1n bt &nddw: µ m r 
t-.d• Botll p:tlC.'l ftq1latt lbr Pflld ar4 111 I!' n w•d) more c::.rTocvh l1lc h11MT ~ irorr' A l PHA flGHTEJit • .U nin 
on ISX11111m1 

Tit[ RJ l'loCS Ot"THE ™PIRE tAIAri Ht) I r~ : SI••., C&-11r rS» .tt l>llUIW 

Ille rmp1rr 1\1.1~doprd • IK' bomlr 1Lahoft pruimcd b} 1ouun1 nnpof t.DCl l) t 1ch u.rnc )'11'11bla•1h1ou&11 the nn1• 111\) 
l1ut1111, lh 111\ioa, 1b.r: CD\P'f t drvrlo:it • M""' Ill.lion • llh lflOIC (ll' OCK'll•c r • lllu n nun, aunc fll:ll on l llX ' '"""' · 
rmp a,1 1urn1.1•r aut"b11C"1 1.W tOtond l'ld ctA be pi.JN by o nr Df 1..-3 pla ) r rt 

l l'lo'TAU DERAl.ERT(Ata.rt oal)I l"Tk1: Sl6.05C...n,./ ut.tt OW.ttw 
11'11111 • l11t partd v •ptua s•mt • h>cl'I ~"you ln 1hr mldc:k of 1111 ··ouadu~r" h.l vt11 a J111t 11okn 111 plat1.i . The: drnid1 
h.l•e br'ffll l.lcntd and &rr dirr<ltd 10 dnuo) )Oii 11 all co.is Yo11 mu11ruid 1.:W rntr1 )Our \hip 10 o : lrpt' ,.11!1 lilc ;i t.ru r1•c 
lr vrl , 111 c:JfflC'llhy an PfO•ldtd U'•.,-lllOEll ALERT ttqlilfC':I 1 JOJ\IC \ • nd •111 Nn oa 111.: 1y~ 

M10WAY IAW1oalJ ) l'rTI: U1 •.,c ...11r1'Sll '5l~h1w 
\U D Y,, AT u an n atltlJ eslmuon ol 1t1r µme of S.1tJnlup h ln~'-tl Utr ch.a.kftan ul ur1 :r1 ~ and c.s · r '1' 1r<11 o r;ior..c-c1 
L&l'l hr MIOlbn b.t..~ °' Ulc Con:f"':tl ('ok>f 111;iollic:' IN! tOWld Ut to.;Kh IDCtucsrd I .ml Ill IU. 

TM.lPU. 8l.OCKAD[ (Alu1oalJ t P"'r1n' SIUS ('.-n. SIU'S l,..r11r 
TR.ll ' tEILOClC.AOEn 1 1• oto1.\1ftrt.a ,n 111pl:1t1"'4.o.md - •lllW lln bilwd CMUwc w...•odiro an-..X a-.'fll 
""" • e.i:.on1 kau tllJO!"'! Uw.1 \hr Alln JO) lflol:h. 1!!.t Otlt«\ "ID flfrr'I '°"'' Woc \..SVa L.. r t10.n4 1t1 1'"1ttn • lll'lout 
1111111'1 1'11 lllD row oppor;mlhl AhbOll l.h""' ~" 1>lfl plr_ , the: «NII~ 1r1iotr.a.:1 ~ rlltn lr_.d IO ' 'b<an 
l ft lltl) 

CAM~ PACK 1(AYll..IJl.bk '°' ... C"OmP•lt'n) l"rk'e: Sl l .ttC-tlffS ll.95 °""''" 
CAJ. IES J>AO:: I "°nta in1 tllc di.UK computn 11mt1 of BLACKJACK. LCSAR. LANDER. CRAPS, HORSER>.CE, 
SWrfCH and mote. 'Thew IVIK1 hlH bttn cornbltltd 11110 onr; 11.J(t' proeram for Ul.r: 111 k>.d1a1. Thry arc ind1>'1d1l1l17 I t • 

cn ic .l br 1 ranvrruent mcnu Tl'l11tollr.mon111 • orth the pncr 11nt 101 1hr OYSACOMI' • n1ion ol BLA.CKJACX 

GAME.5- PA CK 11 CAuUablt" fllr1.llco1111puttnl l'rTI: S lf.ttC...-111/ U•.ttDWitlW 
GAMES PACK II 1ndiide1 1hr 1amn C k.A Z Y EIGHTS, JOTIO, ACE Y· DCCt.Y, U FF, WU MPUS 11\d olhrn. AJ ,. ,th 
O A....!ES PACK I, all thr_ p.m.t\ •It!(:~ 11 ON l>l'~Um and 111 t a.lltd frOOI 1 mt!IU YOl.I w11U p&IllC\l llll) flllOJ 
OY~ACO.~ I'' • • nUOft of CAAZY U GltTS 

1"""'Pl) S7•,or mot r pa ~f'Otr•m • h!11 yuu r- tlll} 1 OY"IACO,tP t .-!JOI\ fDt Jll U ' IO • 

MOO:"i ~ROBE fAu.ri ud SOl1b Stu o•IJ I h1n Sii •., C-wllU "V-hlk 
n.11 I l.D l'lltCod) c:t.!k I ··t:.a.a.i Un.Jn • plOjZl:s! Tbr. IOM'f n:..it oroii from Olblll to l.aDd al a prtiSn~ 1.111t1 on 
ll'lc' 11000'1 wrfa.a YDVCOll ll'CK tlllr l!ll'V"I &nd lllllf1IW'°'9 o f ,O-..l'I cnfl pt111 d11eit"1tllf1Uf ol 4"<-tlll u.d ·~ " 'll lr 
l'.UU lll IU:: Aa.:\ 

SPA.Ct: JllAP IAtart oat) . 1610 f'rvor . SU.95 C- 1tr Sll.HDIPt1W" 
Tllt1 t•tinc ' "ihoor.'t m '">'" • r::ad< 11m1 rt.a.n )'OU 11nr 1 11latl holr Y°" ton11ol 1ou1 1r<1ttCa n vu,a 111c J0711a.: l 1nd ,, 
1nnr> 110 tu11 ., mu} of !hr .i- 1111.., 11 f'O\ltblc ~'°'' tflf tW: l l'lo« rlotn 1boui '°" 

CHIRP IN\' ADt:RSCPET/ CBM t1•IYI Pritt : 11'•.,C-nt/ Sll.ttOuhnr 
C. llll I' l '\'A Oi;JitS 11anldd1C1ior f llmfutln1 K1KM1 J l l rt\ I('• A f rdt1 ll lOftl p&a111t lOft mu11 be rrlfhfd bffOfr \JltCllur" 
conqnn U.f ( 1tth Stauon.uy ob1 1..1 1ln. mtr•lll f mrtr1M1. 1nd 11'1r auac l lfl l <hup1 m~ll •U be 1•oodtll 1111 1 tu«n1ful 
,iou1nr) Co.>oJ hKL 

ADVENTURE 

CRAN ON MA.NOA AO\.El<flJR[ tt\otttl SW ud CP/ M 0111] ) fl'rif• . 12' .M O.l11v 
Al t.. •1! A comprrhc!ut~r Ad •nlt"tt 1...,.-4 IOI Nonh Sur 1Jld CPI M lf'olt1r1t CIA~'"10N MA~R AO \ [!'>'TURE 11l n'°" 11110 rryUtnOUI OA...STOtl ... A~k • Mfr fOU ltlre!P'f 10 f llbr.r f1buk,.11 U U \Wf\ l1u ktr1t 11111\f r:ianor ll f .,14 
•n1m1l1 Md robllt1 • ho • ill NM 110c lllJI llh llf..urn -. 111"10111 1 l\aN t l'lt n11mbf1 Df rOOlfU 11 an:uu ind tbr •~tN 
°""'1puar1> ll r. mucll _,, d a bot' 111 lhu lh< nmrnt roJNl.&t ""'""of 'd~r.n1u1r_ Pfotlamt , rru \ u:a tllu IL'fl'- t.br. lop"' 111 

d.u1 Pl.Ir CU lw: \loppf'd • I I ll} llmr • r.4 lhr 1111111 11 or-nS Ofl d11h Ut ~OI H•ll.tblr_ ~D , , , .. C r M lormai 

GUM BALL RA.LLY AOV E."'TU R E INonb Stat 0111), '"') rm: Sll .t! 06U.rtu 
Tlh ;1-111 11'1 ltlil o lfllaw llCr from !hr U ll tOUI 10 lht • nt tDUI fbr l <Ml H Ill r1t11d 1our ._,, 110 !ht f1nhJ'I bn t • llik m.1111 · 

lt111.n 1 \l'lt l'lq.hnt pouiblc IPft°d You 1111) rhno\C 011C o f fivr tlN l~li:abLc 11 tllr µi qt Thi Cllolcr ,. J] a/feel yo&ft Spimj 
t nd 1;1n1t. Rr.:ncmbcr IO ulc 1part pan1 i nd do11 '1 1e1 c • \a&hl 1;ittdin1' 

USCL£ HARRY'S Yt'ILL (Nonti Stu o•I), 40K) Prirl : SlA.MOldt1'-
Uldc llanyb.udlC\Sudl'lu R)"DU 1~e'),hm1 Ha-ron ,ll r Wntak'c!Nto"'°"~ • hfnf'fT)1h1111 11' lntirld,h1t .. i11 
Nt11.l1hof . pOCm • Ii.ch CQl!IU•I clUl"I '°" • i.11 h.l•r Ill Ul •d aJ:J 00.U I ' ll•llrd $u!L1 bOOI ll) Cl/ ar.d on ffJlX to IOhf thr_ 
rutd• , • DC lhtrr 11! o--n JOO !Orl t m C111Mlil Be C'urlul i nd -. uch "' foe 1nS Mrr.,.11' 

SPEECH SYNTHESIS 
Of..ACO.. ! P II i::uir.ttutm1 tllc M .. 1nd1ooh.it10n.at) T\ PE·' i' ·TA trTM ONil1~11 •pnthnun hom \011 1.\ Sunrlt 
ronnrc'l TUT IO ,our CQm?\ollr.1•1 w 11aJ 1rn11 fa:t , cn1r1 tu t h11m the kf') boa.1<J an!! ht ilt ll'lf: "'Ofdl l(!O krn TST 1~ thr c-1>nt~o · 
pro, flm ll'f'C'Ch 1fr.thc:siln on 1hr nU11 le1 h uv1 the lc111 • Jno1m1 ol mmtor) t lld r rci->do lbr mon f\n1blc woc.bu t. ry • • • ill~lc 
1n1 • hr.u' 

·rA~~. ~;~:,~:!;;::.,~~u~~: 1,'11·,~~ ~. •rtt<h 1,nir1nn w\lnl 1hr A1111IOO 1nd n";t~i~~l.~'4-'t ~~·i~~~::i 
oll\.lllotr notm..al • Dr!! •~tal lOft u • tll I\ ~r 1mcr 11ton The docllftlrnitloon lfltllldt-l m..anl ulrhil f)I0,11mm1111 ..... 

MISCELLANEOUS 

C RYSTALSCAtarloii.I) ) Prttt · S t"c.-1i,JS IJ•.,06d.flw 
A un111IM • laon111m11ndoml} IWtlld""' lat4'1,.,.u11a 1n phlc1 !! 11r.ll r 1 aavni~ • llh tonr1 • hach ..r) 11 ltlc pa,t: r rM •If 
txnlt ·~o t • op1.nnn1 ate tht i.amr , .uid 1hr cornb1nfd cHttt o f1hc ioutid and a r1pl'l1t111c 1111t1111t1111n1 Cll S1 Ats hu bf.rn 
uwd m tocaJ ••Orn 10 drmon•lll te 1111 10iin.1 a l\J <olot fu 1uru o f t llr 'I.tin Run1 11'1 l llK A11 n 

NORTH iTAA SOJ'TWARE EX CllANGt: (NSSE) LIBRA.RY 
OYN ,11 <::OMP net- dulnbutn tlllr H >"OWmr. ~SSE lib ra ry Tllnr dn~ r.tln u dl cot11..1 111 rn1111 pr11a1 u 11 111d offer 1n 0111 
11andm1 •a!ue for the pu.rd1uc pnct TM1 11\Qvld be p1n of t" tt) Sort St.at 11w 1' 1 rlllk'clion C.U ar - n u OV~ACO"iP 

lot lk'• Jb rtpl"Cm& !bf con\C'ftll of t l'lf: l'"'SSE coUKllOD 

Ptic:c- 199J rac!l/17 9' each(• or#MXt l 
Thr n.'ri<plcc cvUe=i10t1in 1 ~br~tctl1 Wid lor l ! d O 

http:LIBRA.RY
http:Stauon.uy
http:HORSER>.CE
http:111pl:1t1"'4.o.md
http:DERAl.ERT(Ata.rt
http:i:n.t.lh
http:lc1loppe411lr),1dOOfoPf.n1
http:1ll'I01.1I
http:1111r.tl
http:nr.U\l.ft
http:bailt.uo
http:111~111dutdxa1.aN
http:ndm.&;Qlhrll.um
http:IU!li>i.tN
http:11t01.11
http:Clf0SM.4Srt.lf
http:rn�llOl'IWW.nt
http:1rv11~ull.on
http:n.-1s1s.ts
http:OllKtllbou.ld
http:t.r4-11.lt
http:proaa.19
http:CuwtMIS!J.tt
http:Ol'ill.Ua
http:1111ni1.hl
http:la!-t11.wd
http:Go!cffon.an


BUSINESS and UTILITIES 
MAIL-..ASTER(Au.rtdilkt1tco111)) rnn~ IJ'.H Dlol.rtk 

MAIL.,..ASTE.R 11 ••<I) •nutik IOft • ·uc p1;::i.~ fOf rra.a.,,u1.1 &Ml m.a:i.l:Nt.11114 inail bm and mm1 dua bun. EKb 1foi. 
on bold OO"tt 100 Cw.lo:icr rntnn cont&Y".ma n:&ni , ~re:u , thftt J-kt1rt h J .a"d11ftd 1o ;ihon< cumber . ~ dupU) b 
l!lll~td i.o:h&lmtnn mar br~~~ •U!lui.r, Tllc nann I< J ,chi\ or-ace ldt.opuoru, C'tC ti1 "'°lo• ll at aD t=n 
Labch i:u, be pM.ttd 1.2 or J up. • Jlddl-1in1lupC'odt 1tld 11.lphabnic:lh Pfffomied br 1 fw /Udl1ne 1-ll.l'<l&.1< :irosnm 

SOATIT CNofd1 Star oat) ) Prtn: S:1' .tSDlebti. 
5011ill1,. I l rntfitl prorpow 1«11111 PfOJl l m • nUC"n In IOIO 1.wmibt) l.t.111~qc Tl\b pro111m '"' W MHI 1~11mu1 I d 1\.I rik1 
u nc1 1ttd b1 NORTH STAR BASIC Prim.Ir)' llldopllOftoll wt"ondl,.., \.I)\ mo IN IU.ll!ltfk 01OfM10 IUM cN.1 tt "1111.1-' 
SOa Tl T 11 n.ul) uted witb rue, 1mn11td br DYl'o'ACOMP'1 MAIL LIST ptotum i nd It •tr)' Hruuk In 1u t11 pd N11\11 fo1 
all ottwt BASIClla.:.aftltW!ft111.1 

PERSONAi. FINANCE SYSTEM tAtari ud NonbS11tolll,) Pnt1: Ut.H ott~nu 
l't'S ha tinlk dit\.mc, menu·onm~ JYl!Cm conpot.Cd o l 1m d1flura1 pn>s1an.1 Buldn rK'Dfllllll tour upcmu &nd tu 
dtdiinlblc ht ml, PfS • Ill ion 1Dd 111l:lmll'Ut upr~ by pa)tt. 1tw:1 dbplly ln form.111lon on u pcndiluru by ur or 26 uw1 
dcfintd COl!n by month or by p&U'f · PfS • iU ("<"er. Pfod....C-c motitMy bu 1rapt11 ofyo111 upm.c.1 by e111q oryl Tlm po•af11J 
peckqt ~1,1ln:1 orJy _one dht dri ..c. minun.al ma:iory (20:: Atari, JlK North SUI) • 11d • ill 1101c up 10 600 rccon:li Cl'Cf dill 
(Uld O>'C I 1000 1cco1d.J per disk by makln1 1 lcw iicpk ch&ni;ci 10 the protram11. You un rtc01d thttk1p.llu cu b c1pcn1H w 
1h 11 you can fina.lly Kt where your montJ ion u d cllmln.11.t l llftl'*ot ~ alld 1tdocw1 hL'ld cak.,.11o tiO n• Conu iu l\!s.h 1Pftd 
m.ac:l'llnclan1111,1c t011 

FAMll.V BUDGt.l (Applit nd Atari onlyl Mc.: UU' l>k~ rtl r 
FAMILy BUDGET h I •cry ~··rn1nu (tM.'KW l~Jd · l tttlltl& PICllf&m . You •ill~ l bk to ~tcp UKl o f C&ih &nd a td lt 
tlpc:nd11i.rn L\ •di u lncomi: on 1 da111 baw Yow t &n rK01d tu dtd...ctlblr hc1111 t nd clu.rillblr .Son.atM>t-.1 FAMI LY 
BUOOEl tho pro.,dn a COftti11uou11eeordol&JluC'd11 Ulll...c-1.IO<U . YoutU1 malr dail1u1halldd111 1e mtnn101..11) of 21 
d11ftun1 npc.llX a caiunu a• • ·di 11 u1) p1yroll 1nod 1u ~nn Dua an c.a i.U, rn1~n:l 1Mt11lhe111111 c:om+ikU cor:uol 
O U I an Ol huwhe compbQ1 rd (a.'ld llrlOl' l &nUnl !l .ubjiK1 

l:"tT[LIN K (Atarlolll)l P"tin: M USDll.lnu 
Thn 10fl • t.rt ;i.clq.t COGt.l.l:llo 1 mmu-dmm collrr;uon of pr05rana for J~~w.ui.1 rfflo:tu\1 t•o-• -ay tanml#UCIUOCll 
t.'lrO\li h I !t:tl d11;i.k1 .i:nodem (rtQU.l'cd fOt 115.t). In Oii< lnodf: or optnl.IOn JDS llll1 COlf!Nld IO I ""UI wt"YI«' (e.i . , n.c, 
SOUlllCE or M11;to!*t) and QllXUJ load d.aui i.odl u uod: <11o10lltoor11 ocllo >'O"S dl\ • mt fOf ltiur ~~ Thi ,:n.ih :r· 
d u..,., "<oeoeci 1imr.. •rid lll\a thc 1CTVta' rhllJt . You m• > l.bo rr'C'Ofi! 1ht C"Om~ku con1uiu or 1 tommW111C111iOm IC"nion 
Add>toon.&ll). r.Totn.riu • nlUD ID BASIC, fORTlAN, tt.c ell.I) be buil.1off · lmir111..1i !lu IUpp)fl ttll cdlh:ll tz:d ti.UT • ·1;;p­
k)ectn1" 10 anolhct con:pultl. ma\ ir;J lbc \ Wi a "f'f") imart tcrmm61 E>'te Aun llASIC P"'$Jl l!ll Cl.I) be 11~ 
Fw1brr . 1 f'llll1l.l!land f'UtmaJ tic' ~off-hot and i.Jcd laarr u mnuoWn, laput IOI t lllllf ·Wlt 1111em Thal U,)O\IC&n Iott 

up J o.II KqUlllColE of t11nt-lh:arr ~I.ltd Pf:llll.llU. t lld the Ata.n • i11 lu l;l.llMI Ill~ u fl.rtdtd . bt~h PfO«UJn.I: All 
U11• aJd1 up 10 U>'Wli bolb conn«'I t""1c Uld row tlllK. 

n :xT EDITOR II (CP/ M ) Mr:•: $2'.ti btakstlll'lJJ.O Okk 
Th11 n the lot:C'Ofl4 rdca.w: ~ct- of DYNACOMP'1 popw.1u TEXT EOITO• I u.d COftlllltll mu) nc-. fu twn. W"iib TEXT 
EDITDM II )"OU tr.ar b\11111 IUI rLJot.:1(b\l!l ha!lid usanbk tUin f111 ti.U r d.tioQ) . 8lod1 ol tr.u ma)~·~· uuttud Of 

drkttd f iln oat be u.~~ on dHl/d.i1ktt1r m 1~1 1u1urwdltc11tcrtd fonn1110 k later pnne'd b) t1:Mr TEXT EDITOR II 
or l hr CP/ M ED lairility. Futhn. ASCII C P/ M filn lindudmi BASIC aod •.uat;bl) laquqt- pcCJVanul Clt) bc ~~ b) t.'l t 
td llOI .n:i :>rocnstd . ln Itel , IUI flln c:a.'I be IK.Ul uJ.lfla ED end latn founan~ U\irlt f"E)(l i:DITOR II AJJ in a11. TEXT 
EDITOR II 11 •n ir.c.11'llttUl>'I' . I'll) ll) 111.r. b111 ~tr) fluib lc rditint 1y,um 

DnlEfAtart aad Nortb StardlilbUcsoa.I)) Prki : ll•.95 
Thh h• tldt p101111• 1. Uo• ·1 ~orth Sl11 and Atan dt1 l llltll 10 maintain' •p«lolliz~ d au baM of al! hln t nd p10J11m\ In thc 
1t1d ot dhh •hie~ ln• a.r11.bly U('!Jmlllalo. DFILE b '"' 10 Ml llP I/Ml UM II ..m OfaanUt >°"' dhh 10 pro• lde cfllnm1 
loo:adn1 ot tbtdr:tlird(llr o1 proara m, 

nNOIT 1Nof111 Star o al)') ,.rkt: Ut.95 
Thu 11 a 1hr" ·ln-ou pro1ra m • l'Uc:h malnu.11n inf1111n&hon a i:crwttlr by ~ C'),,.01d 1 of Lhr" 1ypo Puwnal t11. !111 namt ), 
Commutlal 1r1 ; plwnbcu) and Rrlrr rn« le1: maiu.inc a11 ick1, rttoid t lbumt, ttcJ In a.d.dll .ol) to kt)'WOld 1.u1chr:t. Lhttt 
ur blrthc!a)·, tr\n11·rnarr and appolfllmrnt ~rchn for !hr ;itn.onal 1 tt"Ofd1 and 1~tmcn1 .urthcl for 1hc 'm:mrrd1I H · 
co1 l11 . Retu r ner rrcord1 arc~ by• •inlk krr-ord °' by crou-rrrrrennr., two 01 UU H lt~rd1. 

SHO PPING UST (Atari oatyl Priu·; Sll.95 c - n./l lU' l'Mtl.n11 
SllOPP ING LIST 1101n inforrna1ion on 1tcmi yoi. pwd\ur 11IM1upc1m.1 lr1 !klo1t 101n1 \bopp\nJ , n will umind rou o r 
1U thr 1hm11 )°" 111i1h1 nrcd , i nd Ihm dupllJ (flt opoonaUy prml) your 1happin& lu1 • 114 !hr iotal «tU Ad:l.,1 . dtk t1 n1. 
C"h11111111..nd ~or1r:1 da11 11•'CT) A..I) . R11.n1 • Ith l&t.'. 

TAX OPTIM IZEH ("iortb Sti r oa.111 l"rtN: Ut .tS Dll l n1, 
Thr I AX Of"T l~l l.El 11 an eu) -to-UM, mrn11 ooaucd iofl•ut pac: I_.,, • llKh rwo• Wk1 • rori •crucnt int&111 f0t ual)un.1 
•l.OOIOl lfl«loftK l» 1llt!tlir1 The PICJVLl!l 11 dniantd IO ptO•ldc. (liolC"l 111d r.& I)' d.au fflU) Income Ill u COOf'\llrd bl 11 
u1 L!Wth.oe1 (rc1..W, income uen,1k.1.. inu.uniu:i. ltld a!mnatc muilinwn U.JI llK llKI' ma) wnainl.aaf) ~' lhc:..... 
cfl~I o f ,m.ca.1 fllllllaoll dm:stON. TAX OPTIMIZEl ha.s brm thoroup.IJ r1tW trncd UI CPA ofrlC'n aftd C'GOa toftl<*U 
• Ith !hr n.rrml "'-' u.bln UI •U ear.a ftln . TAX OPTLlr.tlZEl u 1.1.l Ccd~ilitc' 

U11L(AppliroaJ,·. 4'lJ Mn: UU50kl.~ 
UTIL I\ • dnl.anl'll.tcd utility 1yu=i w!l idl pm:uU e:::u1111r11ni and d\1.1"4U11of lhir«111tmnof OOSJ lam: l.J dt1h:an11 
the tn 11nbl:tlroir b,telll:Td W-iUi UTILro.icanulil) r~ Lhc tot1tmUnf 1 :i.oi'nt1 WCIOfb)' IC'{IOl. r~na.,uc thei«· 

IOI 111n1, rraUocau W":tor11c .1 Mod ~•mar be "'b.iddcn"I. and puform t:ian1olhrt1optinue11rd opnuxxn. FOf !!le 
UPtf'lf!Ki!'dPfQC.I LllU!X'I 

T\JRNl.E\' AND M E.NU (Atarloalyl "'": $1l.ti Okk.11.. 
ruu ·a:cv " • ulilt> proivam • ""'~ • ......, J'OU to cr reu w totioot l a.i!Onla tMl nin u.a, . S.mpt1 load aflJ NII TUR· 
NKL Y, lo.d11te Pfcsram dukcur to~ !llOOl(ltd, llf>d ui'"' 1!1.rquntlo111' The TUll"KE.Y dnh ttr ahotomn "'1th DOS Z0 
•rd 111dudn allOlllrr pn>su m. MENU . ME, lim thr ' onunu of )OW dukrtlt 1tpbabctlcdJ , 1nd pcnn1u 1tc l'llMlll&of 
tn) RASIC pro11H1 Oii IM dbl.nu by !)llUl.l I Lnik hy. TUJt:-lk.EY an4 ME."'U pr~kk yoo. • 1U\ \hr 1b1h11111 111n t.a) 

prot• • m O<I JOUI d.J \c!lt try limply 111m111,1 on1hc cgmpu!rr and p1niln1a 1lrl1k h J 

STOCK.AID !Atari 011)) r"rkt": n t.95 Dtab1w 
STOCKAID pronda a ?O""aful Kl oftoob fo1 u od. markn • nal)lll Wuh S10CkAID tou c111dts play ~I and r..,urc 
c!'l.Jll. • • "'rll u ba: cl':.utl • 1th O'ICillaton. You can 1110 t:Umln( lon1 1r11n rno•.,11•r1qo .n\1 011 -bal..l.IKr •oli.:mr fra1wn 
S TOCKAI O allo• • ) Oii to 1np111 dallt d 1u • -1111 ' Un Jlt dii kC1tc "0r•1~ nl'*b~•t) o f 'J' d• ) I - 16 \locll Included 1rr 
1100 d1>1df!•d a n4 •Phi •d1uHmr111 ctP1biJi11t", A ..tr)' profntlon• I pet h11 l 

EDUCATION 

ll ODGt: POOGE(Appk ooty, .UK Appk:tofl 01 la"'tf"t BASIC) """: $1t.tS c-n./1.1J.., '*l.rtll 
Ln llOOG[ PODC E be fOU1 child'11c:Kbcr . Prc:u1na &nJ lcy on yo111 Appk • 1U rn\Nt la 1 d1fft1 m1 l.nd ln1ritwii "hap 
pcn.n1" rtt.1'1J to 1hc Wu cr or 11i.1J1ba o f 1h1 chmnl l ey The (lf0&1' • 111 ' 1 f11 phb. «>lot ud .ovnd arc• ddt&hl lor 't:ddir:i 
lrlXI' t•u I \-'I 10 HODGE PODGE " a t10l'MAl:tdd1lltt1 tr.ch1rti ~ •h"'l b1~1 1 n.c- d11nt11u::io 10 the uM Of"'"' " 
r.\lt t " m NllUtlOfl Sr'C If'~ 1n lafo- orld 

l t::AC Ht: R'S AIDEtAtari oat, I Mtl : SIJ.95C:-t•l117.'5 Dl11htw 
TEAC HER 'S AIDE coru1Ul of th: tt ballC mOC111la cooWMd in one procr• in The r.ru moduk snO'l'ldn addition a.nd wb­
u ...,ion " ''"""" of u l)i11&~eh of d1fflalh1 Tk i.ra:and mo.!uk 'onu111 o f mWtiploc.111011protHmr.1111 . ruo lhr u..dm1 
m&) k tntt'J botb on the fi:ul a::n.·i:r aa::ll or oa l.!lir wblotal ara•tn Ul lbr lot:it UJld p-cx:irdur r ~n-• I ~di c f oompk.u:y 
&1c ;11o•ldrd ~r~ •ell Tbctlli:rd~Wcrocm.aofdiv1UOt1 p-oOknu,;oooc ~1 ...,.11ti, iw:c fa1mc ottbc ~mod~k 

h t lu1 lM ioll1 ll&nd d!ns»r. u~ps ear.. bc d:spl.&~ l.bq: with lllr Ir~ 111 Ofdcr IO drart, Ocmacu:n.u lhc: ?f«cd•m tty 
•l'udi the r~rr 11 ~~ UUCI& TEACHER•S AIDE is noc lntld)' 1 dnl! , 1:tu1 ralhcr 1 k-U1'1""' ClptTllrl'a 

ORDERING INFORMATION 

All oukn uc pl'CJ('f1.5ot1' I.lid ~iriped • llhin 41 haul\. Plrur enckhc P'!J'1nrtu • Uh ordrr I.lid Ind~ \hr apProrrr.atr com:ii.icr 1n ­
fo1m.1 11on If payina b1 VISA rir Muter C11d. i11cli.dc all 1111mbn1 on ca1d . l'urchuc ordrn attrptrd 

....1,,i., ... ,...,11••c11. .,.~ Dd.. 'J 

Wl1hm NU!'l h Amn1<1: Add U .00 AJI ordtll tu~kid1n a boo._11 • tt \Cftl F1n1 Clau 

Oumdt NO!th Amt:llC. Add H~ tAl r Mt~ll 


Q'OI U OIJ PllCouu 
l)rd\ICI 10... • l'lcn 1>1dr•i 111 J 01 tnoic pr0Jram1 l>rakr dlv;:ount 111:1'\cdi.ln au •• 111.tbk u~ 1rqunt 

l "Cr" I MObb 
Add 11 ~ ll) the lmed dulntc pnce tor C"ao:h I " llopp1 d>l\ !IBM wit l«IOld CPIM l111m11 ) Pre11ram1 ~ l,ll'ldcr 
" "'to.oft MBA.SIC or k>ASIC·IO. 

STATISTICS and ENGINEERING 

DI GITAL tlLTER (Au.lk.bk l ot ail compmttnf l'rltr.SJt.tiC-1k/WJ .Hl>klt1k 
OIGITAL FILTf.l u 1 CVQprc hrn.11• c dltl p-cx:n11111 ;fotJ• :rt • ~.!I pc«n.'U Lhr".llCfto dnl,&11 ~ O• D filat fi:nc:t.00 DI 
cbOl»c from a mni.11 o f filtn louri• Tbr film lom:1 a:c wbw-<luc:at}y toei•mcd mu:r 1t:m--rn:vru• f COG~ cocfrot.Wl\11 
• ftich pcma n.o-S C.a!I p1"ocnun1 1111 11.c u plint dn<l.!I :nodt lbc d:.apc of the frrq<>mQ tra.mfe r..ni:tlCltl i1 ip«:ir.cd b) 
d!rttth mta~1 PQUIU lkl!.1 lhcdcl<rn:! filtn~ro t lntAti::K1111moc:c.Jdcal~ ?9-U,lliat: plJlltld bend;i.a.11 (ohruru)bl: 
• ppo.11m11td 10 •U)\11&dc Jlttt lCC'Oldlt'l&IO IJlc r.umbcr of poinu 11 1oed in the«lclltatio'll . Thar fil:l cn m110(ltl0n&I) allotlc' 
~"'"II 1 H.n.n1111 f1111CUOll In alld.itlon, mulU 11.qr llunef"'""onh ft.hen CUI) be lll'klntd Fu 1u1n of DIGIT Al 
FILTl!.111 UKlilk ploOIA&ol tllc data ~IOfc ard dtu ri11crin.1. u • di 11 d.11p!ay o f tht dlotcn liltrr t .inctioru AUouwtwdN 
au C'Ofl'Cnic:n\ data 110111c. rnr~ t l t nd rd111n1 .,,oo.'C'durr1 

DATA SMOOTHER lf'Jo l a"&Jlabk hw Atari ) P111n: llU' c - u.IS JJ.95 ™il riu 
Thh 1p«lal 11111 wnoo1hla1 PfVlllm ma) bor 11Md io u pldl)' dcri• c 11.rf1'11flformat.10t1 fr oni nou1 b1mru:u and c111lnrcr1t11 
data • llKh 1rc rq1111l1 1p.crd The w lt••rc lu 11i11n cl'lokc uo dcpfe and r1n1r o( fit , u ..,u u \mOOlhed nut ltld .rtond 
clui. H rve cak\i.J.atlota. Aho lnc/\idrd ii 1111omu M:: p4011lr.1 o f 1lle i11pu1 cl111 • nd unoo>!hrd rc1u lu 

FOURIER ANALYZER (A'tlJl•l>k for 11 comp•tn1 I Pre~ ; Slt.M C-rul SlJ.M Dlalrllt 
U1e 11\U p1oeram 10 u anun< rl'le lr~f tPHU• or limited du111io11 1111\&h. Th~ pr(ltram ru1111ct 111tcm11..: "a!u.a ..nd 
plonin1 of lbt input data and rnulu Pr1:1kal 1tJPlitaucru inc lu dr thc analyi.h oftompliuml pa!lrt111 l11 tuch ficld111 eke · 
tronk1. cornmunkt tioru u)d tM.li.inn1 

TFA (Tr.a.lftt fulK'doa AaalyttrJ l"rin : Jlt.t!C-twt SJJ .tS '""..n. 
Thh 11 1 1r.-l• l1<0h•vt '*\qt • l\kh m1y be 11Md 10 cv1l1111r the 11.n•fct funct10111 of •r11rrrn 1udi 11 hJ .n11npbfkn 111d 
fil!m by oamlnill&lhtu ltlponM IP pllhcd UIP\IU. TFA h . m• ior mod1(1tt llOO of FOURIER ANALY2.£R 11vS coriu i.1111n 
CllJlllttUll.1 --0flcnted dc<1brl U fllOl lot · htQ\M'l'IC'}' p4ol ... • 'fll u data~mna ru 1u1t1 \lo'lmc11 FOUllER ANALYZ£1l l\de 
•larwd fot tdveallOrlal a fld KXnufk 1o1 M. lJA 11 • n cr.IJ;tM'r'ritl1 toot A..all.lbk for a.Ucamr11,;1t1~ 

HARMONI C ANALYZl::R (A ...U.bk for 1U nmp•trnl Pree : flA .HC.-o•llll.., l'.Nltor 
HARMONIC ANAL Y2.£111 •U dGllflnl 101 the lP«\fllK1.illll)1U Ofirt-ru1 1•c •a•·d o1m! fU11.11n indi..uk d111 (ok JC lltt l · 
l>OCI. tchlm& and uorqclrr'U'11r'O.ai 11 • dl u d.1111 and 1ptctn1m pk)mq . One paruai1at ty WllQW ftnb t) 11 lhll Ulr inP"I d •U 
~ llOI: br rqtWtJ •pia'd °' 1r1 Of"drr The on,141.i d1.t1 a toned a1ld a nibl.: 1pla:ac inmpol.t tiOfl 11 ~~ 10 a uu lhr d•U fik 
! eQ'.:Ued b)' tbc ffT ~thm 

FOUllllER ANAL YZEa. TfA ~ llAaMOSIC M'i"L Yl.Elll IM) ttf pt;;Jth,ued IO&flMr ' °' I n:irabtl'IC'd """"ol ~" 
ftbrH Cl.IKltcl) and '" 9' (Utrtt d•t-htm) 

REGRESSION I IA,all•bar for .. comp11ttnl Prc.c: l lt.HC-tk/SJJ.95 O.hnt 
llEGl.ESSION I U 1 ~ aad u.cc;1donan1 •at.A~lc oac~Jmenuooal lull ~....in ·po1ynoau11" t'l.lt' t fill"" l)fq rll'll 
f wurn ~•tr) lllit rK). Ill 1.nomatic dtattt drknruMUOO opuo11: u cali:n.ih r 111tc:T.IJ libru y of futLft f func 
1JOn1. d.ala nl K1.11.1 : hlOtrl• llC d au. . C\lf'\'1 IPCI rnJd\1.1.l pAotuna . 1 1111h11al atW1w (q 1Wld11d dC"11.11011,ton ct.11oa coetn• 
t lirll!. c\C..t an.S miKllo rnorc la add.IUoa, ~ fru Ill.It be trwd • ..ho&., rcnu.enq thr C..U l EGJtf.SSIOl'/ I 11 t m111.>, ~ 
CCl' MrllOIM p-0,1.m 111 u) d.au. IJ\&l'l'U1 IOft-..·a.rr tibt lr) 

REGRESSION U CPARAfm CAt1bbW lor al comp•ttn ) '11N: "'-" c - n.n.JJ.ti Dillrt.. 
PAllAFIT 11 dulSJICd to Unak O'~ ~ 1n .-tiidl !hf pann1rttn art ll'C~cd ~I)' nonlinea.rh' l 111 I.be fuwi1 fW'lt · 
1.1011.. The usn 1U11ply iaJCZU Ille fu%1CtlOCW ronn, ind1uil:11hr p.aru:iarn (All), Aa >. m ,) u o l'le or ll'Orc BASIC •taln'nrnt 
111-.n. Data . nwlu and rnldiub ma1 ~ manlpu.lal~ Ind ~Ud u • llh RfGRE.SSIO S I. Uw: JlEGRESSIO :"" I for 
polynomal fiuin.a . afld P.U.AFIT fot thOM com;ikakd funcuoru . 

MULTILINEAR R£GRESSION (MLK) (A"aU1bk for 111 C"ompulrn) Mrt: U ... .95 C:....turna .95 ov.•nlt" 
MLR ll 1 proltu10n1!1<0lt..t.rc P' t \acc fo1 1natyli1"11 d1111< MU co1111<1t1i11a1• 00f mot r Lnu1lJr u:ckprndtnl •Wbln 8c'li4n 
pc1form1n1 1M buk rt1tt11locl cak\ila11or!, thl1 Pl'otftr.1 all<O p10•1dne11y 1ouM d au cnHJ, •tora1c, 1n1ic->al an4 n!111n1 
l11n:to0ni In add11lon, 1/lr i.w1 mar 1n1urot1lt the iolu1lo11h 1uppl1U,1 'lhi t1roi 1hc indf'P!' l:ICknt 1uwblct The ni.rr.br1 nl 
•arl..bk1 &NI d ar.a 1 11~ 11 lim ~c nl on/J by 1nr 1v11llbk n:nnGI) 

KEGRESSION I. u , 114 ~rnLTILINEAR REGll.ESSIOI" ml )' br p!Jlthurd 101rthn for SJ l.U (LhlH u 1mm1Ot j 6) 9' 
hh!H CfolfUO) 

ANOVA CN011".abbk 011 Aa.ri tcUKl1r or Cot PETI CBM ) Met : Ut.ttC-1uJ W .ts °"'dw 
111 ll'lr pur ll'lr ANO\'A (1111.!yW1 c l •atiancr l oi1oc~1111' 11.u bml limited !:;) t.'lf tarse inabilr.me compu1r11 No " 
DYNACOMP h1t b1ou.ahl tl\e po• n of thb method 10 !!nlll tpiems. fDt then<: con ~nt.ant • ilb AND\'A, lh r Ol' SACOMP 
10ft•an pe:lqe mdud<o ll'lc l ·•I), J -•I) and N·••} :ir!Xtdwn. Aho provld td uc !he Yl!et ik ·P fanona.l ll t'l il l'.I f or 
their i.nf1mllw • lib. ANOVA, do not_,, Tht ~P"lYIDI dociunmt1uon • -u •ntltn 1n a 111\ori.tl l1111ion lb)' t PfO 
rr:tJOf in the 111.b)CCl) t tld o<r"'Ci 11111 etalltnl inUDdu~ 10 ll'l e 1Ubtft=1 Accom.,.ny:naANOVA h 1 111ppon ptOfU m ,OI' 
bu1ldict1 1t-.c dau boa1t lni.:l11clcd a.u w•tfll con>enimt fct hun UK!udlf' a d tt1 nln.lq . dclc11na l.nd apptfldin t 

BASIC SOE1'TlnC SUB RO UTINES, Volllmn I aad l CNot a•dl..bk for Atarl ) 
DY?<o'ACOMP ~the cu:Nah 1 dhtnbulOf for the IOO••n h ytd 10 I.bot PQ?111Lr 1.uu IJ,,tS/C SCIL..711-IC SUllROlfT/VU , 
l'Hl-v.s /H4}bJ f , Jt111:tdncbdl'" 11hmnnnrn11 kt. BYTEa:.aµ.miel Tbnc•ubrout1nt11la~·ebcal 11W1Ubkdt:C'Ofd.nt 
IO C111.pu1 lnciudC'd • IUI etfh eoDecuOfi 11 t m.t11o1 Pfotram • luch w:kcu &nd l!m1ocutta:n t&O 111 ovtlnc 

v•-1 
Colacuoa I I• Chlp1t11 l ltld) • 0.U and hm••'"UCllll pkMu:i,, toetpln •UAblH ~ f~ 


Collrruoci rl: Ou::tu ' · E1tcn4cd mauu and ~taor opcnuoru . 

Co0eno0n I') : 0-.al'-ttn' &nd ti · l&ndoci n=ibtr 1mna10n rPcmion. G11w.u..11.. ru . I: W"hn a;iprCWll'llUDAI 


F'n.;rprr coC.rruori $1'-''CL\M'l!el Sll .U Onlr:1r 

AU 1larc coDratOtl.I att aolllt.bk I°' Ut U (thttt euwunl and Sot9 .9l llhin: dis\ r:ml 


\e6aacl 
C~bOll I I Cl\ap«r I . LIM1t. polyn.oml.al , mtbldtll'>r!WOl!t.I , p.al~ k;ul '(l>lll' U 

CoOitttion n Cl!.apm l . Senn a ppt"o dmauon tacAaiQ:llCI l~tion. 1t1~tr~a. 1f'orr1J011. ll\l1una. " '"I 
Cn.ll«1MJC1 I') Ol.ptrr ) • f"WK1 lonal appo•1tn11.on1 tt111e1 1110t1 &lid ruwDocl 
Collof.:tMMI U Oui:tfl a · COJtOJC t l'PI' lrn.t\M!IU 10 1r11onomctnc:. h)'JX"fbd.o::. u pocw:nu.a l • nd lot•ntlunf( 

hllKllOll l 

CoUrctxHI '1: O...;:u1 1 . h bk u:nrrp.oltuon, .S1Urre11uauon •nd 1t1.1.1:ara[l(lfl n>..-ao11. L1G r1n1r . 1pb:i.n J 

CoUrctxHI "6. Ow;:m 6 • Mnhod1 for find'"' U. 1eal roou of fi.nc;uo1a . 
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UFFER ***" 
9090 PRINT#PR 
9100 GOT0500 
10000 REM INPUT A LINE OF TEXT 
10 010 LS="" 
1002 0 PRINT"$ { LEFT}"; 
10030 GETA$: IFA$=" "THEN10030 
10040 IFA$=CHR$(13)THENPRINT" ":RETUR 

N 
10045 IFA$="@ 11 THENA$= 11 ":REM TAB 
10050 IFLEN(L$)=(M-5)THENGOSUB22000 
10055 IFLEN(L$)>MTHENGOT015000:REM SP 

ECIFIES MAX LENGTH OF STRI 
NG 

10060 IFA$>=SP$ANDA$<=CHR$(95)THEN101 
00 

1 0065 IFA$>=CHR$(16l)ANDA$<=CHR$(223) 
THEN10100 

10070 IFA$<>DL$THENGOT01003 0 
10080 IFLEN(L$) >0THENPRINTA$; :L$=L EF 

T$(L$,LEN(L$)-l) 
10090 GOT010020 
10100 L$=L$+A$:PRINTA$; : GOT010020 
15000 REM LINE INPUT ERROR 
15010 PRINT:PRINT"{REV}ERROR{OFF} LIN 

E TRUNCATED" 
15020 RETURN 
1 6000 PRINT"RANGE(LOW,HIGH)-> "; 
16010 GOSUB10000:REM INPUT RANGE 
16020 LO=l:HI=LL-l:REM DEFAULT LIST A 

LL 
16025 L=LEN(L$) 
16030 DF=0 : IFL=0 THEN DF=-l: GOT016150 
16040 J=0:FORI=lTOL 
16050 A$=MID$(L$ ,I,l ) 
16060 IFA$>="0"ANDA$ <="9"THEN16090 
15070 IFA$=" -"THENJ=I:GOT0 16090 
16080 J=99:I=99 
16090 NEXTI 
16100 IF.J=99THEN 16000 
16 110 IFJ=0THENLO=VAL(L$) :HI=LO:RETUR 

N 
16120 IFJ>lTHENLO=VAL(LEFT$(L$,J-l)) 
16130 IFJ<LTHEN HI=VAL(RIGHT$(L$,L-J)) 
1514 0 IFLO>HIT HE N1600-fl 
1615 0 RETURN 
17000 PRI NT "-LINE #- > "; 
17010 GOSUB10000:REM INPUT LINE# 
17020 L=LEN(L$) 
17030 IFL=0TH EN17 000 
17040 J=0 
17 050 FORI=lTOL 
17060 A$=MID$(L$,I,l) 
17070 IFA$>="0"ANDA$<="9"THEN17 090 
17080 J=99:I=L 
17090 NEXTI 
17100 IFJ=99THEN17000 
17110 LO=VAL (L$) 
17120 RETURN 
20000 IFEE=0THENEE=l5:0PENEE,8,EE 
20010 INPUT#EE ,El,E 2$ ,E3,E 4 
20020 IFE1=0THENRETURN 
20030 PRINTE1;",";E2$;",";E;",";E4 
20040 PRINT"*** DISK ERROR ***" 
20050 CLOSE2 
20060 RETURN 

21000 REM SET MARGINS 
21010 PRINT:PRINT"{REV}SET MARGIN{OFF 

OFF} II 

21020 PR IN TTA B(7) "MARGIN SIZE:{DOWN}N 
)ONE 

21025 PRINTTAB(l9)"S)MALL (l/2INCH) ­
M)ED 

IUM (l.0INCH) 
21027 PRINTTAB(l9) "L)LARGE (l.5I NCH) 
21030 PRINTTAB(l9) "O ) WN DESIGN " 
21035 GETMS$:IFMS$=""THEN21035 
21050 IFMS$= "N"THENM=79: SP=0 :G OT0500 
21060 IFMS$="S"THENM=74: SP=5 :G OT0500 
21070 IFMS$="M"THENM=69:SP=l0:GOT0500 
2107 5 I FMS$= II LII THENM= 64:SP=15: GOT0500 

21080 IFMS$= "O"THENPRINT: PRINT 
21085 INPUT" INCHES FOR LEFT MARGIN ­

( 10 CHARAC 
TE RS/INC H) =II; SP 

21090 INPUT" INCHES FOR RIGHT MARGIN 
(1 0 CHARAC 

TERS/INC H) =II; RM 
21100 SP=INT(LM*l00) / 10:M=INT(79- RM*l 

0) :GOT0500 
22000 REM BELL 
22020 FORII=lTO 5:POKE59467,16:P OKE5 9 

466,85:POKE59464,115:NEXTI 
I 

22 030 POKE59467,0:POKE59466,255:P OK E5 
9464,254 

22040 ETURN © 

CompuVox, Inc . 
P.O Box 997 - TROY, Ml 48099 

(3 13) 540·2838 

VOTRA~ TYPE 'N' TALK (TNT) Speech Synthesize1 s359.95 
Fo1 APPLE. ATARI. PET. VIC -20 

- LEAllN ON YOUR OWN- SPELLING (requires Votrax TNT) S19 .95 
F01 VIC·20. APPLE 

OISK UTILITY PAC (Disc Monitor / Recovery) . . . . . . . . . . . . . S29.95 
For PET (16 / 32K 3.0/ 4.0 ROM wilh 2040 or 4040 dr sk 
crive) 

BSD 3.0/ 4.0+ (Basic Simulated Disk-PLUS) . . . . . • • . . . . . . s29.95 
for 32K PET (2001 . 4032) 

Frll 32K wrlh basic programs 
Buili 1n d11ec1ory will allow 1111111edia1e execu1ion al en111 e rl11ec1ory 
En111e library can be saved lo 1ape or disk 

SALE prices on selected PRINTERS. BOOKS. CHIPS. PET 

COMPUTERS & PERIPHERALS 


Send or call lor Software / Hardware Ca1alog and ordering rn lormal!On 


Diskettes 
Rely an Scotch• diskeltes ta keep your valu­
able data safe. Dependable Scotch diskettes 
are tested and guaranteed error-free. The low 
abrasivity saves your read/write heads. 
They're compatible with most diskette drives. 

(800)235-4137 

-..... 
Dealer lnqu1ri8'S 

Invited 

PACIAC 
O<C>W<Gt:S 
100 Fc.:il'hol 8'o.'ll 
Sian lw~ ~ CA 

'H401 lnc.J u ! 
I 1!J•nc,q\!> ,,. 

1!.t4 \ IUli 



,,­
~ Matbenuitics, Bask Skills 

PRper Exercises in Arltlnnetk 
Single Board Computers Bare Board Ki t Assm. 

80·153 1k RA M 2k EPROM $19.95 $ 89.95 $110.95 
80-280 1k RAM 2k EPROM $19.95 $119.95 $129.95 
81-260 2k RA M 4k EPROM $39.95 $149.95 $199.95 
81·030 4k RAM 16k EPROM $89.95 "$249.95 $349.95 
8085 3 chip sys tem $24.95 
8088 5 chip sys tem $29.95 

Apple II boards Bare Board Kit Assm. 

79-295 Paralle l 1/0 $19.95 $59.95 $ 69.95 
81 -132 A·D 16 Channel $29.95 $69.95 $ 89.95 
80-085 12k EPROM (2716) $39.95 $49.95 $ 59.95 
80-244 EPROM PROGRAMMER $24.95 $39.95 $ 49.95 
80-144 Display add+ data $25.95 $42.95 $ 49.95 
80-297 Parallel Printer nterface $69.95 $ 79.95 
Extender Board $12.95 
81-088 Speech Syn thesizer (Votrax SC-01 ) $139.90 

Other Pr.oducts Bare Board Kit Assm. 

CRT Controlle r $39.95 
79·287 A·D and D-A $19.95 $59.95 $ 79.95 
79·282 S s Switch 1 ch. $ 6.95 $10.95 $ 13.95 
79-282 SS Switch 4 ch. $24.95 $39.95 $ 49.95 
80-160 +5 Volt 500 Ma. $ 8.95 $16.95 $ 20.95 
80-1 61 :1: 12 Volt 120 Ma $ 8.95 $18.95 s 22.95 
81-120 Parallel Input Speech Synthesizer $149.90 

Send for complete Catalog and OEM pricing. 
•Partially Populated price. 

"' J O H N - BEL'"' ENGIN-EEl;I~G , IN-C . 

ALL PRODUCTS ARE AVAILABLE FROM JOHN BELL ENGINEERING 
P.O. BOX 338 • REDWOOD CITY, CA 94064 0 ~ ADD SALES TAX IN CALIFORNIA 


ADD 5% SH IPPING & HAN DLING • 3% FOR ORDERS OVER $100 

10% OUTSIDE U.S.A. 


SEND FOR CATALOG (415) 367-1137 

·
\. J~ ~ For use wit/J 
~~~W:~.~ "l'ET/ CBM Co;;:~lfer & Pr111ll'1" 

, - Compatible Disk System 

The Teacher's Aide 
Computer programs desig11edfor use by tbe classroom teacberas 
a primary source of exerdses i11 matbematics, basic skills. 
n1ro11gb simple q11estio11 a11d answer, and uift/J tbe use of only 
0 11e complller system. a teacbl'r 11wysatisfyall indillid1wlized, in· 
class a11d bom ework requirem ents for drill i11 aritbm etic. 
Students work directly upon exercise s/Jeels. Difficulty level is 
easily adj ustable. Answers are always provided. 23 programs 
included, coueri11g i11tegers. dedmals, fractions, percent and 
11u1c/J 111ore. 


On Disk $99.99 


Algebra 
Explicitly Prodiu:ed Exerd.ses in Algebr4 

Sb:teen programs in linear and fractional equa tions. simulla­
11eo11S equations, quadratics, signed a nd complex number 
arit/Jmetic. 

On Disk $99.99 

(Arizona resitlenrs please add · 1~ sal£•s tree:.) 
Please adtl S/ .50 for postage arul lxmdling. 

T'A.Ule SoftwRre Comp4ny 
P .O. Box65 

El Mir4ge, Arizmui 85335 

You are 
the sole sulViving 
Naval Commander 
ot the Free Space Con­
federation. The Galac­
tic Empire has overrun 
the entire solar system . 
except tor your remote out­
post on a moon a t the outer 
Limits. Exploiting the un­
matched ship SHADOW HAWK I.-,_, 
you prey on the Empire's mer­
chant tleet to capture enemy mate­
r ial. which can be bartered tor better 

SHADOW 
HAWK I ™ uses 

THREE-AXIS rota ­
tion. high resolution 3-D 
graphics! On Apple .ll '. 

DOS 3.3. or Atart 800". 48K 
wiih disk drive. Joysticks re­

quired. Sp ecify Apple or 
Atart on your order. Games 
· are on Dysan™ diskettes. 

Game time: 15-30 min. $49.95 ppd. 
VISA & MasterCard accepted. 

DEALER INQUIRIES ARE WELCOME 

weaponry. shielding. missiles. etc .. tor SHADOW HAWK I. "·' 7561 Crater Lake Hwy. 
But the Empire's interceptors. corvettes. lancers. destroyers. White City. OR 97503 
and cruisers are probing the galaxy for you . You must evade (503) 826-4640 
them and the deadly battle stations throughout. ·Ap ple II and Ala:rt 800 are registered 
Your skil l is measured by nine rankings. up to STAR LORD. trademarks. respec1ively, of Apple Com ­

Warning: You must be very. very good to reach STAR LORD puter. Inc a nd />Jan. Inc 

rank! Very good indeed! 
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Transposition 

Janet Whitehead 
Saint Jo hn. N.B., Ca nada 

Editor's Note: This transposition algorithm works on both 
Atari and PETICBM. We hope to see some exciting 
harmony or other musical applications as suggested by 
J anet at the end ofher article. -RTM 

On first observation, the sound command SOUND 
V,N ,T,L seemed to have a lack of pattern for the 
sequence of numbers representing the note N. I 
recalled a question in a high school mathematics 
book that stated that the frequency of A above 
middle C was 440 cycles per second. To obtain the 
Q.ext higher note on a musical scale multiply by 
2 1112 

, for a lower note divide by 2 11 12 
; thus one can 

find the frequency of each of the twelve notes in an 
octave. (I am considering each octave as containing 
twelve notes, the five black notes as well as the 
seven white ones on a piano). 

This, I thought, must be the basis for the 
sequence of numbers used for notes in Atari 
BASIC. As the value of N is from 0 to 255 (one 
byte}, the frequency was not used; but some multiple 
of it. As frequency increases the pitch increases, 
but the value of N decreases as the pitch increases. 
T herefore, to increase the pitch you divide N by 

122 1
/ 12 instead of multiplying by ·2 1

/ • 

T his property can be used to transpose music. 
To raise a composition by one-half tone, one only 
needs to divide the N value by 2 11 12 

, for a full 
tone divide by (2 1112 

}
2

, for a tone and one-half by 
(2 1/12 r etc. 

T o illustrat(! these properties, here are two 
simple programs. Program I prints the sequence 
of number used for Nin the sound command. T o 
obtain the sequence in Atari BASIC by Albrecht et 
al. an original N value of 259 was used instead of 
255 . lf you find that these give values for N which 
produce sharp or flat tones, just change the 259. 

Program 1: 

Line 40: T l finds succes ive values of (2 1111 
)'', 

(2 '111) I' (2 'In r etc. 

Line 50: Successive one-hal f ton s, N value , are 
calculated . 
Line 60: T he re ult are printed . 

Notice that , for not s one octave aparl , the 
ratio of the two /\ alu s is 2: I. 

Program 2: 

This plays a few bars of music to illustrate how a 
piece of music can be tran po ed through one 
octave. 
Line I00 - ets th voice to 0, the tone a I0 and 
the loudne ·sat I0. 

Line 11 0-1 20 - M is the value o f' 2 11

" and T I i · the 

number of half- tone to tran po e the mu ic. 


1 ) 11Line 14 - MI calculate the alue of (2 ' " which 
is the factor by whi ·h ea ·h valu must be di vided 
to rai e piece b T I half' tone . 
Line 150-A holds the original va lue of , and B 
indicates the length of time it i LO be played . A is 
then transpo ed the desired number of half tones. 
The note is then played. 
Line 170 - As th program plays the fe w ba rs of 
music through each successive half tone for one 
octave, thi line increases the amount N i to be 
tran po ed one half a tone. As th data must be 
read each time , it needs to be RESTOR Ed. 

Caution: If ou exceed an N value of 255 in 
your tra n position , you will get a ve1·y high pitched 
note. 0 ly one byte is used for N, so 257 \\ Ould be I. 

Perhap some read r an expand on thi: to 
play chords o r g n rate harmon y. Knm ing ve ry 
littl abuul mu i , I will have to I a e that 1ask to 

someone else. 

Program 1. 

10 t·1= :~/·.( l / 12 ) 

20 T=0 

30 Fm I=l TO 40 

40 Tl-=tl..·T 

50 H=25SvT1 

60 PRIHT I , UH( H+0 .5 ·., 

70 T=T+l 
80 ME:1:T I 
90 EMO 



VAK-7 B" FLOPPY DISK SYSTEM 

FOR AIM-65, SVM-1 


The VAK-7 Disk System was specifically designed 
for use with AIM-65 and SYM-1 Microcomputer 
Systems. The VAK-7 is a complete full size (8'1 
Floppy Disk System. This system will Read, 
Write and Format IBM Single and Dual Density 
diskettes. The VAK-7 is available with both 
Single and Dual Sided Disk Drives. Each Disk 
Drive comes with its own cabinet and Power 
Supply. The VAK-7 can handle up to 4 disk 
drives, totaling more than 4.98 Megabytes of 
storage. 

The VAK-7 Disk System incorporates both ad­
vanced hardware and innovative software de­
signs. The addition of the VAK-7 produces a very 
powerful and useful computer system. Unlike 
most other disk systems, there is no require­
ment for the user to provide RAM to hold the 
Disk Operating System software. No valuable 
time is wasted loading in the DOS from cassette 

tape, because the VAK-7 DOS software is in onboard ROM. The VAK-7 is located above the 32K boundary (8000 
HEX), leaving the user with a full 32K bytes of contiguous address space for his own use. 

AIM-65-Allows the user to save and load object code thru the AIM Monitor; to load, save, and append Text thru the 
AIM Editor; to load, save, and append Basic Programs thru the BASIC INTERPRETER; to assemble directly from 
disk single or multiple file programs. 

SYM-1-Allows the user to save and load Files for use with the SYM Monitor, SYM Basic, and RAE-1. 

ADDITIONAL COMMANDS:· 

ACTIVATE A DELETED FILE 
COMPRESS A DISK 
RENAME A DISK FILE 
COPY A DISK 

SPECIFICATIONS: 

• 	 Completely assembled, tested, and burned in. 
• 	 Occupies address 8000-8FFF for AIM-65, $9000-9FFF for 

SYM-1 , or $EOOO-EFFF for KIM-1. 
• 	 IBM Format; Single Density (128 bytes/sector); Dual Den­

sity (256,512, or 1024 bytes/sector). 
• 	 All ICs are in sockets. 
• 	 Fully buffered address and data bus. 
• 	 Standard KIM-4 • BUS (both electrical pin-out and card 

size). 
• 	 Designed for use with a regulated power supply, but has 

provisions for adding regulators for use with an 
unregulated power supply. 

• 	 Dimensions: Board-10" wide x 7" high (including card­
edge). Cabinet-9.25" wide x 10" high x 16" deep. 

• 	 Power Requirements: + 5v DC @ 2 Amps. 
117 AC 60Hz @ 2 Amps. 

• 	 Shipping Weight: 25 lbs. 

•KIM-4 is a product of MOS Technology/C.B.M. 

FORMAT A DISK 
DELETE A DISK FILE 
INITIALIZE A DISK 
LIST CATALOG 

PRICING: 

VAK·7 $1,299.00 
Controller and One Single-Sided Drive 

VAK-7A 	 $599.00 
Additional Single-Sided Drive with Cabinet 
and Power Supply 

VAK-78 	 $1,599.00 
Controller and One Dual-Sided Drive 

VAK·7C 	 $899.00 
Additional Dual-Sided Drive with Cabinet 
and Power Supply 

CALL OR WRITE FOR 

FREIGHT CHARGES 


4030 N. 27th Avenue, Suite D 
Phoenix, AZ 85017 
(602) 265-7564 

http:1,599.00
http:1,299.00
http:Cabinet-9.25


Program 2: Atari Version 

100 U=0 =T=10=L=1 0 
110 t·1=2·'·( 1/ 12 > 
120 T1=0 
13f1 ·; :°7' II HAF'F"/ 8IRTHDA\' II 
140 t11 =t·1,- .1 1 
150 FOF: >='.= 1 TO 26 F:EAD A, E: ·A= ItH( A..-l11 +0= 

5 :0 = SOUHO U, A, L L 
160 FOF: I=1 TO 8 : t·E =-:'.T I : ~;OUt· H::1 U.. Cl .. O, ~1 : t·1E 

170 T1 =T1 +1 
180 IF T1 <12 THEt·I F.:E.:.TC;F:E 190 ·GOTD 140 
185 EMD 
190 DATA 122. 64, 122 .64, 109,128, 122.. 128, 9 

200 DATA 122.64 . 122 .. 64 .. 109 , 128, 122 .. 128,8 
2, 128 .. 92 .. 25t. 
210 O~TA 122.64 .. 122 .. 64 .. 61, 128 .. 73 .. 128 
220 DATA 92 .EA .92 , EA , 97 . 12~: .. 1~J3 .. 12:3 
230 DATA 69 .. 64 . 69 . 64.~3 .1 28.92 . 128 .82 . 12 

Program 3: CBM Version 

1 00 	 POKE5946 7, 16 : POKE594 6 6 ,1 5 : POKE5 
9 464,0 : S=5 9464 

1 1 0 	 M= 2 ~ (1 I 1 2 ) 
1 20 	 Tl =0 
130 	 PRINT " HA PP Y BI RT HDAY 
140 	M l =M ~T l 

1 50 FORX=lT026 : READA , B: A=I NT (A/M l+. 
5): POKE S,A 

1 60 FORI=l TOB+B/2 :N EXTI :POK ES , 0 :N EX 
TX 

165 	REM VALUE OF B IS INCREASED HER 
E TO EQ UA LI ZE T HE DIF FEREN 
CES IN SPEED 

168 REM BETWEEN THE CBM/PET AND T HE 
ATARI 

170 Tl=T l +l 
1 80 I FT1 <12THENRES TORE : GO T0140 
185 POKE5946 7, 0 : END 
190 DATA17.2 , 6 4, 1 22 , 64 , 109 , 1 28 , 122 , l 

28 , 92 , 128 , 97 , 256 
200 DATA122 , 64 , 122 , 64 , 109 , 128 ,1 22 , l 

28, 82 , 128 , 92 , 256 
210 DATA122 , 64 , 122 , 64 , 61 , 128 , 73 ,1 28 

220 DATA92 , 64 , 92 , 64 , 97 , 128 , 109 , 128 
230 DATA69 , 64 , 69,64 , 73 , 128 , 92 , l28 , 8 

2 , 128 , 92 , 256 ' © 

A·r ARI® , PET® or 
Af=>PLE® OWN ERS 
BUSINESS OPPORTUNITY 


DEAL.ER REPRESENTATIVES WANTED 

PART OR FULL TIME 


NO BOYALTIES, NO FRANCHISE FEE 

SERVICE COIN-OPERATED MICRO COM PUTERS 


IN PUBLIC LIBRARIES 


Exceptionally lucrative ground-floor op­
portunity to participate in the explosive 
Micro··Computer Market. The Computer 
Bus offers Community minded micro 
computer owners the chance to develop 
their own successful business within a 
relati vely short period of time with this in­
novat ive Microcomputer concept. The 
prognosis for success has never been 
better. 

If you are accepted as a Computer Bus 
"Learning Center" Dealer you will operate 
your own sales and rental business from 
your tlome or office, featuring a product 
line of uncompromising quality and out­
stand ing company support. 

Investment required $3,000, secured by 
extensive computer software and hard­
ware. Protected territory, leads, national 
and regional advertising, technical 
support and full back-up service. 

For additional information call toll free 
1-800-321-3670 

Ohio Residents Call Collect 
1-216-255-1617 

[ thP~'~.'i'.':!!:,.~r,1L~"'~.~~m, 
the COM PUTER BUS, 101 River St., Grand River, Oh io 44045 

Authorized ATARI ® Dealer 



p~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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~ ~ 
1~!1!!:111~!1!!:111~~~ ~ ONE OF THE WORLD'S LARGEST INVENTORIES ~~~~!1!!:111~~-1

I Now Selling Atari®, PET®, TRS-80® Software I 

~ POker~1taire(cass ~~ari~4_95,,_ AVALONH~~!:::oMPANY !~~~!'!! I
tl:t.74 


GomOku (cass.) . . . . . . .519.95 ,,_ flLM B· 1 Nuclear Bomber (cass.) . . ..515.00 ,_ U:t..77 Super Nova 1cass) 515.95 ,_ 112.A .,
r• Reversi (cass.) · · · · · .519.95 ,,_ flLM Midway Campaign 1cass.) ..........515 00 ,_ tl:t..77 Galaxy Invasion tcass ) 515 95 ,_ 112.M ~ 

Cypher Bowl(cass.) . . . . . . . . . . . . .529.95 ,_ f1SA4 No. Allant1cConvoy Raider (cass.) . ....515. ,_ tl:t..77 Anack Force 1cass) 515.95 ,_ 112.sa 
I 

Rescue at Rigel (cass.) .... . . . •.. . ..529.95 ,_ f1SA4 Nukewar (cass.) . . . . ..515 00 ,_ fl:t..77 Cosme Foghter 1cass) 515.95 ,_ 112.sa ~ 


~ StarWamor(cass.) ............ .539.95 ,_ f22.M Conflict 2500 1cass.) . . . . . .. 515.00 ,_ fl:t..77 Meteor Mission 11 (cass) 5 t5 95 ,_ 112.sa a
I 	 I 

I 

Invasion Onon (cass.) ...........S24.95 ,_ t:tl .M Planet Miners (cass.) .. . . . 515.00 ,_ fl:t..77 

Oatestones of Ayn 1cass.) . . . . . . .519.95 ,_ ULM Computer Acquore 1cass.) 520 00 ,_ SIL97 


' Conll<:t 2500 (cass.) .....•........515.00 ,_ U:t.74 Lords ol Karma lcass.) . . . . ..520.00 ,_ f 16.97 BROOERBUNO so~ARE 

Empue ol the Overm1nd (cass.) ......535.00 ,_ f29... AUTOMATED SIMULATIONS r'" 

Tanktcs (cass.) . . . .. . ............S24.00 ,_ tHA4 lntrOductory 3·Pack (d•sk) . . ..S49.95 ,_ f29.97 Galac11c Trilogy (d•sk) .539 95 ,_ 132.M ~ 


~ 	Atari · Mailing List (disk) ........ . ...S24.95 ,_ t:tl.24 !Rescue. Mortoc s. and Oatestones) t•sA g:::~::~ ~~~~~(~';."." / .~ :: .~; =:::::: .,
~ 	Alari • Characier Generator (disk) . ...519.95 ,_ ULM Rescue at Rigel (cass.) ... . ...... . 529.95 ,_ • 7 ~ 
TextW1zard(di.sk) 599 95 •~·· T IA h 	 ••••97 Galac11c Revoluloon(cass) ..5 14.95,_ 112.M
..... .... ........ . oow empeo 	 .
- 1 ps a1(cass.) ....53995 ,_ •• 
Alatl" Character Gen. (cass.) . . .. ... 515.95 ,_ •u.54 Helllore Warrior (cass.) . . . _539.95 ,_ s 22•97 Tawala s Last Redoubt 1cass ) ...519.95... 11•.MIi 
 1	 1
lW 	 ~~~~:r i<1~\i"(cii5S i:::::: .... .... : ~~:~~ := m::: ~::~;0e~ 8~:~~ ~~:~~ : l · ·:~: :~~ := =~!:~~ ~ 


~ 	McroChess (cass.) ...............519.95 oow fl6.M Morloc s Tower (cass.) .519.95 ... fl6.97 OATASOFT ., 
Survoval/Adventure (disk) . . . . . . . S24.95 oow f21.24 Datestonesof Ayn 1cass) . . .519.95 ,_ f 16.97 Iago ld•Sk) S24 95 ,_ 121.1• I 

3·0 Supergraphcs (disk) ...........539 95 - t:u.M PERSONAL SOFTWARE Football ClaSS•CS ld1sk) S24 95 - 121.11 

3·0 Supergraphcs (cass.) ..........539.95 ,_ f22.M V1s1Calc (disk) 5199 95 ,_ fH'J.77 Arcade·60 !disk) S2• 95 ,_ 121.11
I 	 I
M1nd·Bogglers I (disk) ...... .. .. . . . . 519.95 oow flLM Checker Kong 1cass.) . .5 19 95 ,_ flL97 Iago (cass) 519 95 lt..M 

M1nd·Bogglers I (cass.) ........ . ....515.95 ,_ tU.54 Gammon Gambler(cass) .....519.95 ,_ ••L•7 Football Classics (cass) :519:95 = 11..M 

VersaWnterGraph1cs Tablet. .... . . 5300.00 oow US4A4 ~::;;~;~~~~~~~~~-!s) . . . ......519.95 ,_ :::::; Arcade·SO(cass.) . . . .519.95 ,.... 111.N 

Hs1dd1e~Rwr,s . . . ....... .. 551111 .5050 ,_ ,••,,s.... T .......5t9.95 ,_ •••.97 Sogmon !COLOR) (cass.) . S29.95,.... 125.38
,... 	 ~ 

~ pa 1a ea ions . . . . . . . . . oow 1me Trek (cass) ....519.95 "°"' SECS (COLOR) (cass) . 529 95 12!1 38 

• 	 Word·Scramble .. . .. ... . 515.00 oow flJ.54 UNITEOSOFTWAREOFAMERICA . . ,_. • 

-I 	 I
Preschool Fun ........ . .. . ...515.00,.... tU.54 KRAM (disk) ... .599 95 ,_ fM.97 

Fastgammon (cass.) . . . ........519.95,.... fl~ Super KRAM (d•sl<) 5175 00 ,_ fl41.77 ~ 


~ Assembler(cass.) ..............S24 .95oow f21.14 ReQueSl(dosk) S225.00 oow fHl.27 ACORNSOFTWARE •
~ 6502 Disassembler (cass.) . . . . . 51 t.95 ,_ f 11.14 Thonker id•Sk) . 5495 oo ,.... f4:te.77 Invaders From Space (disk) 520.95,.... tn.7•

gj 6502 Disassembler (disk) . . .........514.95 ,_ $12..M Space Intruders 1cass) 519.95 ,_ fH.97 Ouel·N·Oro1ds (disk) . .520.95 ,.... 117.7•
r• Tank Trap (cass.) . . . . . . . . . .... . . 511 .95 oow fll.14 All MICRO·ED I-OH Llot P1nball (d1sk) . .520.95 oow fl7.71 1
Tank Trap (disk) .......... . .... 514.95 oow $12..M All Microcomputer Workshops . . . . 15% OH Llot P1gsk1n (disk) . . . . . . . ...520.95 oow •17.7• 


Tari Trek (Cass.) .............. .. . . . 51 t .95 oow fll.14 VIC SOFTWARE Quad id•sk) . . . . . . . . . . . . . .520.95 now tn.7• lilii.1 

~ OS Fonh (disk) ....................579.95 ,_ ..7.M Addcom Missile Commande1 fH.M Basketball (disk) . . . . . . . . . .S20.95,.... tn.7• a
1


Starbase Hyper10n (dosk) ...........S22.95 ,.... SHA4 Channel Vic Data Logger U.H Gammon Challenger(d•sk) S20.95 oow tn.7• 

Name That Song (cass.) . . ........514.95,.... $12..M MMA Star Commana ..... Everest Explorer (disk) .520.95,.... tn.7• 

Jaw Breaker (d•Sk) . . .... 529 95 ,.... f2SA4 TIS Basoc Programmong 1 t 17A6 SuperScnpt !disk) . 529.95 oow f2S.:ta 


-I 	 1 


I 


Pornopoly (disk) .................529.95 ,_ f2SA4 System Savers (cass ) 514 .95 oow fl2... ~
lW The Broker (CCI) (dosk) .............599.95 ,_ fM.M Invaders From Space (cass) 514.95 oow U:t.61 ~ 

~ Super MOdem Pak (CCI) (Oosk) . .....549.95 ,_ '42.44 Ouel·N·Oro1ds 1cass.) .514.95 oow fl2... . 


Alan· Snuff (CCl)(d1sk) . .. . ... . ... . 529.95 ,_ f2SA4 Pinball 1cass.) . . . .514.95 ,_ fl2... 

Ut1hty Man (CCI) (disk) . . . . . . . . .. . ..599.95 ,_ fM.M P1gsk1n (cass.) . . . .514.95 ,_ f 12.61 ~ 


t:te.44 YISICALC Ouad(cass.) ..... fl:t.61 1
Tankllcs (cass) ...... . .. ..... . .. .. 524.00oow 	 ..514.95oow 

Fantasyland (disk) ....... ... . . . . . ..559.95 ,_ fSl.M Basketball tcass.) . . . . .514.95 oow fl:l.61 

Emporeof the Overm1nd (cass) ... . ..530.oo ,_ t:ts.44 Special for Pet, Atari & Apple Gammon Challengeqcass) 5t4.95 oow tl:t..61 

Bridge 2 0 (cass) . . . . ............517.95 ,_ fl5.24 Everest Explorer(cass) 514.95 now fl:l.61
I Nom1noes Jigsaw (cass) Oynacomp .516.95 ,_ •14.M Regular $200.00 List All Adventure International ,_.. 15% OH Lid 

1 

gj Intruder Alen (cass) . . ..........516.95 now fl4.M All Automated Simulations ,_.. 15%0H Lid ~
r• Alpha Fighter(disk ) . . . . . . . . . . . . . ,_ f ILM $ I ••.oo All Avalon Holl ...I-.. 15% OH Llot 1I
Compu·read (disk) ....... . ... . . . ..529.95 ,_ f2SA4 All Hayden .I-.. 15% OH Lidl11 Lener Per1ect(d1sk) ...... . ... .....5150.00,.... fl2JA4 All M1crosoti _,_.. 15% OH Lid ~ 
~ Sammy Sea Serpent (Cass) POI .. ...51 6.95,.... fl4.M a 

Cribbage (Thesis) (Cass) ......... ..515.00,.... SU.54 I 

V1s1calc . . .......... . ..... . .... .S200.00,.... fl49... ~ 

Kross 'N Quotes POI (Cass) ........516.95 ,_ f14.M
I 	 A I @ I
Star Raiders 1can) ............... 539.95 ,_ t~M
lW Stock Chan1ng ....................S24 95 - Ul.14 pp e 


~ 	Adventu,. lntematlon81 . ....... ID'X. • 15%.otl ou11. ret.11 

Alan · Salan(CDS)ldlSk) ..... . ...... SU.M .,
r• 	~~~~gs;~~o~ \~Wt~b~!;s)·.. . . USA4 See full page of Apple . products elsewhere in this ~ 
161<RamtAtan•) 	 magazine ~I 	 I
Computation (Thesis) 1cass) 515 00,.... tn.M 	 · 

Gorgon 	 53995 ..,,. JU.ff VersaCalc 51 0000,.... SM.ff I 

'r• 	 Word Siar 5375 00..,,. U..... HeDrew 560 00 ,.... tse.ff ~ 

lW c 11 T 11 F ~~~~~; ~gg= :::::~ ~::~~~~l~ty ·-.. :=~=~ ~ ~ a 0 • ree V1s0Calc33 .. S20000oow fl49 ... All SybexCourses .l- .. 15%0HLld ., 
Wurst of Huntington Compuling ..... . . ...... . ..f 19.ff Win at the Races .539.95,.... SU.ff 
I 

Nibble Express ..... 512 95,.... Sii.ff Disk Prep ... S25.00 now t:tl.19 J:.j
I 800 344 411 1 
SotiPornAdvenlure .52995,.... S2S.)9 PLEChop ........... .. . . .. 560.00now fH." I
Time Lord . . .529 95 ,.... S:U.J9 We maintain• huge lnvent<><y of eonwa,. '°'Apple· and 


' 

• • French Hangman 529 95 ,.... f2S.J9 hardware Call us toll lree (outside Gahl.) lor the tatesl p<og· 

~ Ahc1a ·Sp b1hngual reader S29 95 now t2S.J9 rams We also stock a large su~yol computer bOOks V1s'1 us
I 	 I
H&H Stock Trader 5190 00 ,.... fl61A9 in person al our new 3300-square loot store at 19'5 Sou1h
gj {Quts"d C l"f · ) Grow1CIA) t:tt.49 p:.j53500 oow Oaory1nCorcoran. Ca111r• I e a I orn1a AllEdu·Ware l-.. lS%0HUot 

~ 	 APPLE is a registered trademark of Apple Computer, Inc. I 

i HU•T••GTO• COMPUTING Call us for any Software VISA We ,. ,e MasterC ard or ISA •Include ca•d I~l9 Posl Office Box 1235 • • ano e.:p1ra1ion oa1e1 Cah1orn1a residents ~ 
~ Corcoran. Calitorn1a g32 12 not listed here. Most Prices are aad • ax Include 52 00 IO• POStage • 

15% Off List • Fore.gn anc ra•dwa•e e• Ha Sena 1or i.ee .JOrder bYPhOne 800-344-4111 	 ca1a1og P"ces sub1ec 110 cnange ~ 
In California (209) 992·5411 	 ____....,II 
~~~~~~~!1!!:111~~~~~~~~~~~~~~~~~~~~~ 

http:f4:te.77
http:TextW1zard(di.sk
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TELECOMMUNICATIONS 

Why 300 Baud? 

Michael E. Day 
Chief Engineer. Edge Technology 

Time plays a very important role in telecommuni­
cations. Every industry builds up its own group of 
wo1·ds and terms to define those things it deals with 
that cannot be read il y described with everyday 
language. The telecommun ications fie ld has more 
than its share of buzz words. Close analysis shows 
that man y of these words deal with time and time­
related things. 

Time is important in all aspects of telecom­
munication , from the tra nsmiss ion of a single bit of 
information , to the overall sy tern performance. 
Although there are no exact limits to the use of 
time as it relates to telecommunication, there are 
practica l li mits and deteriorat ion e ffects which 
mu st be considered when designing a system. 

There are many facto1·s which must be taken 
into account when designing a telecommunications 
system. The purpose of the system generall y deter­
mines what methods wi ll be used. Of major impor­
tance is the amount of in formation flow that wi ll 
occur. This wi ll generall y dete rmine the minimum 
acceptable system communication speed. 

Short Messages Permit Slow Speeds 
If the message to be sent is relatively short, and 
little or no response is expected, then very slow 
sy ·tern speeds can be acce ptable . Western Union 
makes use of thi on their TELEX network wh ich 
operates at 6.7 characters per econd . A slow system 
speed has the advantage of using on ly a sma ll 
amount of the communications bandwidth. This 
means that more systems can be installed on the 
same communications link and can thus reduce the 
pe1·-user cost of the communications system. T he 
TELEX system serve use rs who must be sure that 
their messages get to the parties to which they were 
sent in a short period of time, but at low cost. (In 
some ways it can be cheaper to send a TELEX than 
it is to send a letter). 

Another low cost system structure is the mes­
sage fo rwarding system. He re higher communica­
tion speeds are a llowed, but direct communication 
with the target party is not allowed . Instead the 
message is built up at a location close to the sending 
party a nd the n trans mitted to the target party at a 
time when the cost i at the lowest rate. In the case 
of packet switchers, it is sent whe n a communications 
link becomes avai lable. 

When a large amount of data is to be sent, the 
speed of the communications link becomes impor­
tanl. Transmission at higher speeds req uires a 
larger communications bandwidth. Because of this , 
there is an associated increase in the cost of the 
communications link as well a the equipment 
required. 

Between these extremes li e gene ra l informa­
tion communications systems involving a low to 
mediu amount of data tran fer. Ofte n this occurs 
in conjunction with user interaction with the 
data fl w. T hi s is the area where mo t computer 
use occurs. 

Although the exact system configuratio ns 
change as technology changes , the genera l structure 
of use remains relatively constant. An y change in 
one area of the telecommunications fi eld te nds to 
affec t the other areas in some way. 

The Three Common Computer Modems 
T here are three types of modems that the ave rage 
computerist encoun ters: 1. The I03 style modem 
(the most commonly used ). 2. T he 202 style modem 
(far less common, but it has the adva m age of highe r 
speed at a reasonable cost, but with an increase in 
complexity of use) . 3 . Finally, the newer 2 I 2A style 
modem combines the higher speed of the 202 with 
the ease of use of the I 03 (but costs more). 

The 202 modem is sort of an ugly duckling in 
the telecommunications field. It has the advantage 
of higher speed than the I03 , ye t it can be bu ilt at a 
lower cost. The problem comes from its complexity 
of use. 

The 202 is a half duplex modem. T hi s means 
that it can on ly trnnsmit in one direction at a time 
and , thus, requires some amount of compute r 
control over its use. If the in tended use req uires 
high speed at lost cost, this is normall y conside red 
an acce ptabl~ trade off. If the computer o ntrol 
requirement is not acceptable , the higher cost 
2 l 2A modem is used to ach ieve high speed without 
computer control. If cost is important, the I 03 is 
used. 

Alrhough the I 03 is more ex pensive to make 
on a price/pe rformance bas is, the r·e is a demand 
for the low cost I 03's. T hey a re mass produced and 
ma s distributed at low profit margins , and are 
often of lower qua lity. 

Acoust,lc Versus Direct Connect 
The modems come in two major classificatio ns , the 
acoustic type and the direct connect type. Until 
1·ecently, the acoustic was the most popular with 
the genera l user. This was due largely tor gulations 
which inhibited the dir~ct conn ction of modems 
to the phone lines . T here are still man y regulations 
which in hibit this, but they have been reduced to 
the point that the general user a t least can consider 



BETA 32K BYTE EXPANDABLE RAM FOR 
6502 AND 6800 SYSTEMS 

AIM 65 KIM SYM PET 544-BUS 
Plug compatible with the AIM -651sn1 expan· 
sion connector by using a righl angle connec­
tor {supplied). 
Memory boa rd edge co nnector plugs int<? the 
6800 S44 b1L, . 
Connects to PET using a n adaptor cable. 
Uses + 5V only. supplied from the hnst com ­
puter. 
F ull documentation. Assembled and tested 
boards a re guaranteed for one full year. 
Purchase price is full y refundable if board is 
returned undamaged within 14 days. 

Assembled with 32K RAM ............ .. ..... $349.00 
& Tested with 16K RAM ... .. .............. 329.00 
Bare board. manual & hard-to-get parts... 99 .00 
PET interface kit. Connects the 32K RAM boa rd 
to a 4K or SK PET.... .. .. ........ .. .. .. .... ... S 69 .00 

See our full-page ad in 

BYTE and INTERFACE AGE 


wabasli 


8" or sv," nulble diskettes cenified 1000/o error 
free with manufacturer's 5-year limited warranty 
on all 8" media. Soft-sectored in boxes of 10. 
5V. " available in I0-sector . 

(Add $3 .00 f or plastic library ca.ies) 
8" single sided . single density ...... .. ... .... .S27 .50 

8" single sided . double density .. .......... 35.50 

8" double sided. double densil~'. .. .. ........ 45 .50 

5 11. .. single sidt-d, single density ............. 27 .50 
5 1/, .. sini:l e sided, double densit y .. .......... 29 .50 
5 111 "singlc sided, double density, LO-sec1ors29 _50 

TERMS: Minimum order S15 .00. Minimum· ship · 
ping and handling SJ.OD. Calif. residents add 60/o 
sales tax . Cash, checks. Mastercard, Visa and pur· 
chase orders from qualified firms arc accepted . 
(Please allow two weeks for personal checks to 
clear before shipment.) Product availability and 
pricing su bject to change without notice. 
INTERNATIONAL ORDERS: Add 15 7- tn p11r· 
chase price for all ordc>rs. f\,fi11imum .~ hippinf!. 
rlwrge is $20.00. Order.< u-itli im11Jf iric11t J1111ds 
will be delayed. £xrps.1 J1111d.< will he return ed 
tdl/1 yo11r nrder. All prices are U.S. 011/y. 

PAPER TIGER 
PRINTERS 
IDS 460G 9x9 Dot Matrix Printer. .. .. .. . .. . S890.00 

IDS 560G Wide Carriage Printer ....... .... . 1099.00 


TERM I NALS 
AD OS Vir wpoint . . . . . . . . . . . . . . . . S569.00 

TeleVidco 9 10 ........ - ......... . ... . 579.00 

Te le Vi de o 9 12C .. . .......... .. . . ... . . 679.00 

Tele Video 920C .. . . . •. .... . .. , . . . 729.00 

Tcle \ 'idco 950 .... . . .. _............ 929.00 


8" DISK DRIVES 

Shugart 80 1 R ................... . ............. S399.00 

NEC FOi 160 {dou ble sided) ........... .. .. 569.00 


DYNAMIC RAMS 

411 61200 n>I .... . . .... >ct of 8 ......... S24.00 

4164 iMK x l l ......... . ... . .. . .... ... . Sl 8.00 


~ 
C001PUTER DEVICESf-3 e: -, ­

1130 w.cou1ns AVE. 
ORAnGE, CA 91668 

(714) 633·7180 

HAVE YOOR CAKE 

AND EAT IT TOO 


rrs A PIECE OF CAKE TO CONNECT AN Act eK 
TRIX I INTERFACE TO YOUR OUVEITI PRAXIS 30 
OR 35 CORRECTING ELECTRONIC TYPEWRITER. 
DAISY WHEEL QUALITY AT DOT MATRIX PRICES! 

e 10+ CPS e PRINT AND PRINT • N OPERATE 
e 15 MINUTE INSTALL.ATION e NO INTERFACE NEEDED: 
e HALF SPACEJUSTIFlCATION USES FRONT CONNECTOR ·ATARI 
e CABLE REMOVES IN SECONDS USES CONTROLLER PLUG ·APPLE 
e TYPEWRITER FUNCT. UNIMPAIRED e PRICE: S2 I 5 · APPLE ADDS I 0 
e AVAJLABLENOW: ATARl&APPLE tBASED ON WARDS PR30 PRICE 
e OTI-iERDIRECTCONNECTlONS e TYPEWRITER AND SERVICE 


AND RS232 AVAIL.ABLE SOON 
 WIDELY AVAIL.ABLE 

12225 SW 2nd/SUITE 200 -E 
P.O.B. CCC 
BEAYERTON, OR 97075Actex 

EPROM 

PROGRAMMER 


KITS 

Sriown assembled EPROM no l 1nc luoec1 

,·· .• :_J 
';"'li~~:e;~-:1 •• 

t ----: 

n 
,~ ~3 

I 

For s ingle supply 2516 , 2716 & 2758 EPROMS. Verify erased. 
Program · e ntire or partial. Auto verify aft e r p rogram m ing . 
Transfer contents to RAM fo r modify ing or duplicating . 

Select Documentation for : Use with: 

6502 6820 PIA or 6522 VIA 

6800 6820 PIA 

6809 6820 PIA 


8080180851Z80 8255 P Pl 
Documentation includes sche matic. instructions for construction, 
c hec k-oul a nd use. and s oftware listing fo r s pec ilied MPU . 

Co mple te kit of parts (inc ludes 
We i con 24 pin ZIF s ocket ) . . . ... ........ . .... $ 39.95 

Bare PC board and Documentation .. ... . ... . ..... $ 15.00 
Software listings for addit ional MPU s 

(with purchase of Kit or PC board). ... .. . .. . . . $ 5.00 
Ordering : Specify MPU. Add S 1 tor pos tage & hand I Ing . Overseas add $2 Ar iz. 

resldenis add 5°.lo sates tax. Chock or Money Orders 10 1 SU S Pho ne o rders 
Sh<p C 0 .0 . 602-839·8902. 

Micro Technical Products 
814 W. Keating Ave., Dept. M • Mesa , Arizona 85202 
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it as an option . It is actually possible to build a 
direct connect modem less expensively than the 
acoustic version. but, until the regula tions are 
furth er reduced and de mand increases, thi will 
probably not happen. 

Acoustic versions of the 202 mode m are essen­
tially nonexistent. The main reason for th is is the 
te le phone. The te lephone uses a ca rbo n micro­
phone to onve rt sound into electricity. The ca rbon 
microphone is v ry rugged , cheap to build , has a 
high ga in facto r , and has naLUral filtering charac­
teristics in the frequency range of the human voice. 

nfortunately, it is also ver y noisy and di sruptiv 
to the signal th at it co1we n . 

The 202 cannot work within this nvironme nt. 
The 2 I 2A modem fares a littl e bette r because the 
part of the signa l it use.s for data transfer suffers a 
minimal amount of disruption from che carbon 
microphone. The I 03, howe,·er, work reasonabl y 
w II with the arbon mi rophone . T his i due to 
the narrow bandwidth used fo r transmission, as 
well as the high redundancy in the signal used. 
Although some 103 modems are capable of opera­
tion at speed o f up to 600 baud , th disruption o r 
the ca rbon microphone tends co limit the speed to 
300 baud. If the phone sy ·te rn is in good workig 
order, it is possible to operate as high as 450 baud. 
Alte rnatively, if the system is in poor condition , it 
may require that o peration be reduced to 200 

baud , 150 baud , o r even as low as 110 baud. Gen­
erally speeds below 110 baud do not actuall y achieve 
any improvement in re liabi li ty of operation on 
the 103. 

I f' problems are encounte1·ed, o r higher speeds 
are d es11·ed , the direct connect modems are gener­
a lly required. If only a slight improvement is 
need ed , ome degree of improve ment can some­
time be obtained by re placing the ca rbon micro­
phone vv ith a capacito r (or conde nse r) microphone 
(sometimes referred to as as11prn11ike). The capacitor 
microphone is more expensive to make than the 
carbon , but does not disrupt the signal. T he re is 
one di ·advantage to most capac itor microphones. 
It requires power to operate , and it gees this power 
from th phone line. If another phone comes on 
the line, it can stea l the power away from the ca­
pacito r microphone and inhibit it from wo rking . 
This is articularl y true if che other phone has a 
carbon microphon in it wh ich tends to drop the 
power well below the capacito r microphone's nor­
mal operating level. 

The I 03 type modem has become a sta nda rd 
form d ium speed communications over the tele­
phone network no t because omeone fe lt it sho uld 
be, o r be ause someone made it so. It became the 
standard because it was the optimal solution to the 
problem at hand . © 

Reading The Status Register 

Bob Sullivan 
Oak Park, IL 

Here is a wa to quick ly ana lyze th fl ags in the 
6502 Status Register. V\ hen yo u are working in 
machine language, the branch (B E, BCC, etc.) 
instructions a utomaticall y check these flags for you 
and make their "d ecisions" based on the condition 
(or status) o f' a fl ag. H owever , there a re time when 
you need to analyze the Stalll s Registe r. When 
debugging, fo r example, you might place a BRea K 
instruction to stop the program and allow you to 
examine the condition of a fl ag. 

Each fl ag is a bit \\'ithin the Status Registe r 
byte. Whe n yo u see that the R has. FI in it, hO\ 
quickl y can you determine that the Overflow fl ag is 
set? The table be low does the job: 

CARRY BIT-right digit 
Set if odd: l ,3,5,7,9,B,D,F 
Clear if even: 2,4 ,6,8,A,C,E 

ZERO BIT-right digit 
Set if: 2,3,6,7,A,B,E,F 
Clear if: 0, 1,4 ,5,8 ,9,C,D 

INTERRUPT BIT-right digit 
S t if: 4,5,6, 7 ,C,D,E,F 
Clear if: 0,1,2,3,8,9,A,B 

DECIMAL MODE-right digit 
Set if: 8,9,A B,C,D,E,F 
Clear if: O, l ,2,3,4,5,6,7 

BREAK-left digit 
Set if odd: 1,3,5, 7 ,9,B,D,F 
Clear if even: 0,2,4,6,8,A,C,E 

OVERFLOW 
Set if: $CO to $FF 
Clear if: $00 lo BF 

SIGN BIT 
Positive: $00 to $7F 
Negative: $80 to $FF 



DOS FOR AIM-65: $499~0 

COMPLETE/ 
INSTANT EASY ACCESS TO YOUR AIM-65 PROGRAMS! 

MANIPULATE OBJECT FILES AT THE TOUCH OF A KEY. 

NEW BYTE-DOS DISC OPERATING SYSTEM. 

153K BYTES ON-LINE. INEXPENSIVELY! 

BYTE-DOS COMMANDS 

•FORMAT-Prepares New Disc 

•BAD SECTOR SCAN - OC 's Disc 

• DUMP - RAM File to Disc 

• LOAD - Disc File to Ram 

• LIST - Pr ints Disc 	 File Names 

•ERASE - Eliminate a File 

• UNERASE - File Recovery 

• RENAME - Rename a File 

• COPY - Copy 1 File 

•TRANSFER - Copy Complete Disc 

• 	 KOMPRESS - Optimizes Disc Space 

AND MORE! 

IT'S EASY AND FUN TO USE! 

BYTE MICROSYSTEMS 
C 0 RP 0 RA 0 N 

SEND ME THE FULL STORY! 
14 77 ELKA AVENUE, SAN JOSE, CA 95129 408/ 446/ 0559 

: Name ___________ 

: Company__________• BYTE-DOS OPERA TES WITH THE AIM-65 MONITOR 
BASIC, ASSEMBLER, EDITOR, PL /65 AND FORTH. , : Add ress __________ 
ACCESS IS THROUGH PROGRAM 1/0 AND F1-F3 KEYS. 

: City ____State __Zip ___BYTE-DOS SUPPORTS ONE OR TWO 5%" OR 8" 
FLOPPYS! 

D home: Telephone ______ 0 wo rk • BYTE-DOS $499 SYSTEM INCLUDES DISC CON­
TROLLER CARD, TEAC FD-50A DISC DRIVE (153K 
FORMATTED BYTES), BYTE-DOS SOFTWA RE SYSTEM, : 0 I own an AIM-65 . 
CABLES, CONNECTORS, MANUALS. COMPLETE! JUST 

PLUG IT TOGETHER AND USE! : 0 I'm thinking of buying an AIM -65 . 


: 0 Send full BYTE-DOS Data. 
AIM-65 is a trademark of Rockwell International 
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Book Review: 


Some Common 

Basic Programs 

Jim Butterfie ld 
Toronto. Canada 

This book, a collection of 76 short programs, is by 
Lon Poole and Mary Borchers. There are editions 
for several popular machines , wich additiona l 
authorships: Carroll Donahue contribu ted to the 
PET/CBM ed ition , Karl Koe sel to the TRS-80 
ed ition , and David M. Castlewitz to the Apple I I 
ed ition. Theres an Atari edition , too. Cassette and 
diskette versions a re avai lable. 

The book is well established. It may be a defi n­
itive answer to th e questio n: What serious things 
can l do on my sma ll computer without using data 
fil e ? 

Three Major Areas 
The programs break into three major sections, 
with a few programs left over at the e nd. It might 
have been useful to have brnken the materia l up 
into chapte rs. The first twe nty programs are finan­
cial; the next t\\·enty-seven, mathematical; and the 
third section contains twe nty sta tistical programs. 

ine miscellaneous programs are tacked on th encl. 
The financial progra ms are quite well com­

mented , and often include optional coding for per­
form ing monthly (as opposed to yearly) calculations. 
Serious users wi ll probably want to combine seve ral 
shon programs together ; th e book does not show 
how to do this, but it is no t a d ifficu lt task. Users 
should not use these prog rams as the fin al word ; 
financia l methods differ in different organizations 
and the se rious user will hopefull y know what 
modification wi ll be need ed for his circumstances. 

The math ematica l program a re ·omewhat 
more cryptic ; it is ex pected that the user is quite 
familiar with the material. For example, three 
Integration programs are given; the u e1· i expected 
LO choose Simpson's Rule, Trapezoidal Rule, or 
Gaussian Quadrature acco rding to his estimate of 
which wi ll suit his needs. Fair enough ; the book 
does not attempt lO be a text, but just gives the 

rel evant coding. 
The statistical section is a mixed bag in te rms 

of use r level ·. Some programs such as verage 
Growth Rate are eas fo r the naive user to under­
sta nd ; others such as f-Distribution r 'qu ire a 
com preltension of statistics. 

Up Front' 
Non of the progra ms is huge: a ll are easy to type 
in . V\ orked-through examples a llow th e user to 

check that his coding i ·, indeed. correct. 
For the non-mathematical computer owner , 

the programs may seem lo be rath er obscure. In 
this cas , the book ma serve as a challenge and an 
indicati on of the resourc she can tap ii' he wa nts. 
Such things as linea r programming and regressions 
can be remarkabl y powerful tools to u ·e in bus iness 
... if you know that they a re there. It might be use ful 
LO see a compa nio n guide to this book, explainin g 
just how effec tive some or these mathemal ical 
techniques can be, even to the sma ll user . T he 
book doesn 't try to do this: it just plunks clown 
the coding. 

T here ma)' be cl ·bate on ,,·he1 her th best 
ma thematical a nd programming techniques are 
used in a ll cases ; lo me. this doesn't mauer. T he 
first thing to do is to find an y way of approaching a 
problem . After yo u ha ve one wa y, yo u can look fo 1· 
better ways; but findin g th at first one ca n he ha rd . 

Son-Of-!)ome-Common...?
•There are a couple of books that look like equels 

to the w.Jl-established SCBP. Praclica/ Basir Prn­
crrr1111s, edited by Lon Poole, gives more programs 
in a similar vein. Srimu and E11gi11 t'tri11K Frogm111s, 
Apple I [ Edit ion edited by J o hn Heilborn , d elves 
more deepl y into mathematics and statistics . The 
books a re similar in organization to Su111 f' Co 111111 u11 
Basic Progra1115, but th programs arc lo nge r and 
the re are fewer of them. Reade rs who found the 
first book useful wi ll undoubted ly want to go afte r 
its successors . 

Some Cu 11111w11 Basic Progrn111s is not a text­
book. lt doesn't teach you what to do \\'ith the 
programs. But it does g ive you working- programs 
with documentation . 

For those who know the meth odologies, it ,,·ill 
be a use ful refe rence. For those who don 't, it ma v 
ope n up new horizons: things that ) 'O U didn 't kn ;)\\' 
a com ptner can do . In th at case, yo u ' II need to look 
el ewhe re to lea rn the principles of the ne,,· tech­
nology. It's often an eel uca tion to discover the 
existe nce of things you don 't kno,,·. Or at least the 
start of an ed uca tio n. 

501111' Cu111111011 Basic Prngra 111.1. Lon Poole and ~ I an· Borche rs. 
Osborne1 ~lcGraw Hill . Be rke le ·. ( 1981 ) © 



NEW PRINTERS. NEW 
PERIPHERALS. SAME OLD RELIABLE 
QUALITY AND VALUE. 
1982 will find more OEM's, businesses, dealers and personal computer 
users turning to ~ICROTEK than ever before. 

Tal(Writar-1 


80 Column Dot 
Matrix Printer 
(Formerly BYTEWRITER-1) 
The Tekwriler-1 printer is, dollar for 
dollar, the finest value in the 
industry. And we've proved it by 
comparing the Tekwri ter-1 lo 
the Epson MX-80. Our print speed 
is 14 lines per minute faste r, our life 
expectancy is longer, the character 
sets are the same, and the 
interface, warranty and printhead 
replacement cost are all identical. • 
But the biggest d ifference is the 
price. The Tekwriter-1 is about 
$300 less . 

Our extensive testin~ has proved 
that the Tekwriler- 1 interfaces 
problem-free lo most parallel 
Centronics and serial (RS-232) 
computers. 

The Tekwriter-1 is tough to beat for 
performance and quality. 
' Doto Source: Epson MX-80 Operation Manual 

Parallel$349 
Serial $389 

Tal(Writar-1 


NEW! 80/132 Column 
Dot Matrix Printer 
The Tekwriter-2 is perfectly suited 
to personal , business or OEM 
applications. Tekwri ter-2 is 
designed lo accept single sheet, 
roll or pin feed paper. It has 
a 9-wire dot matrix impact 
print head which produces crisp 
cha racters and has underlin ing 
capabili ty. The printer is 
manufactured to run extremely 
quietly even whi le operating at 
peak output levels. 

Tekwr iter-2 is especially well suited 
lo handle an abundance of text 
entry because of its data buffer 
expansion capability to 25K. Th is 
abil ity makes it an effic ient 
graphics generator. 

Parallel interface (Cenlronics 
type) . Interfaces oil models of 
TRS-80, Apple, and Atari 400!800, 
and most computers with 
Cenlron ics printer interface. 

$695 

Peripherals 


16K Apple Memory Board 
Expands Apple II to 64K RAM 
M emorx. Works with MICROSOFT 
Z-80 Softcard, App le PASCAL and 
Visica lc softwa re. 

16K-32K 
Atari Memory Board 
4116 RAM (200NS) Compatible 
with Atari 4001800 

Parallel/Serial Data Buffer 
Converter 
Interfaces wi th most computers and 

l?rinters on the market today. 

Switch selectable porollel or serial 

input/parallel or serial output. 

Dato buffer 2K standard ­
expandable to 62K. 

Seriol 1/0 BAUD rotes switch 

independently selectable. 


Atari Parallel or Serial 
Printer Cables 
Pre-tested. Cenlronics or (RS-232) 
compatible. 

APPLE PARALLEL 
INTERFACE CARD 

Quantity and OEM discounts available. 

Continuing our quest for excellence . 

MICROTEK 
9514 Chesapeake Drive 

TRS-80 oS a trademark of Radio Shock, Inc. Son Diego, CA 92123 Apple II is a trademark of Apple Computer, Inc. 
Atari 4001800 ore trademarks of Atari , Inc. (714) 278-0633 
M icrosoft is a lrodemark or Microsoft Consumer Outside CA coll 

Products, Inc. 
Z-80 is a trademark o f Zilog, Inc. Toll Free (800) 854-1081 
Visicok is a tradema rk of Personal Software, Inc TVV}(910-335-1269 



54 COMPUTE! February 1982. Issue 21 

Multitask: 
A Realtime, 
Multitasking 
Operating 
System Emulator 
Hal Bredbenner 
Raleigh, NC 

Most home applications of microprocessors are 
very basic and straightforward with the micros 
spending 99% of their existence in loops waiting 
for a key depression or an interrupt. T he majority 
of systems with interrupts use them just for utili­
tarian functions such as screen refreshes, clock 
increments, and keyboard scans. If you have a 
PET, Apple, Atari , etc., you know how the machine 
really cannot do more than one ope rat ion at a 
time, and it also has a hard time responding quickly 
to outside inputs. T he BASI C program described 
by this article emulates a way to allow many 
seemingly concurrent operatio ns to occur with a 
fast system response time to the outs i e world. 
Keep in mind that this is an emulator. To actually 
be realized , the concept would have to be written in 
machine code form; however , the model shows the 
concept on the screen where it can be analyzed and 
easil y understood . 

There are two terms which should be under­
stood before we continue. The first is rea ltime. An 
ideal realtime system is one that responds to a 
changed input immediately. Thi response wi ll be 
a change in an o utpul condition or an inlernal 
recognition of the input change. ideally, this 
response is immediate. However , in rea lity, some 
time elapses before the realtime system can 
respond. The faster the response time, the more 
efficient the system. 

The second term to be d efined i multitasking. 
An ideal multitaskin g system is one that a llows 
multiple operations to take place simultaneously in 
one system. Obviously, a single micro can do only 
one thing at a time, but through scheduling o f 
desired tasks and ass igning priorities to each ope r­
ation, the appearance of more than one action at a 
time is accomplished. 

For example, let's design a hypothetica l simple 
realtime , multitasking system. The system 'viii be a 
home security system that logs all its data and , 
upon command from a keyboard , produces a 
pape r tape output of this data. It also has a CRT 
display and a battery back-up power system. T he 
system must scan various inputs from the house 
and control outputs which wou ld be interfaced to 
lights, alarms, and an electric fence. Since the 
electric fence poses a safety problem (for the good 
guys!) , an Emergency Stop input would be needed . 
Internal DC power supplies should be monitored 
to detect. system tampering and, if incoming AC 
power is out of tole rance (for example, a brow nout) , 
an alarm should be sounded. Prior to the back-up 
power system running out, the system should be 
shut down. When properly programmed , the 
system should monitor and accomplish all these 
tasks concurrently (if required) with a fast re ponse 
time. 

Logically breakin g down the system software 
requirements , we can see that some tasks need to 
be done on a regula r basis while others on ly need 
to be do e upo n command from the keyboard or 
other in ut. The regular tas ks we will call Auto 
Rescheduling tasks. The tas ks are ca lled: 

IO DRIVER Reads inputs and writes outputs 
AC PWR CK Tests incoming AC power 
DC PWR CK Tests internal DC power 
READ KYBD Scans the system keyboard 
REFRESH Refreshes the CRT display 

These Auto Rescheduling tasks a re regularly 
performed by the system and sched uled to be done 
again o ce they have been completed. 

The remaining tas ks are to be performed on ly 
when an outside input requires them. In ou r 
emulation, we can schedule one of these tas ks by 
pressing its number on the numeric keys of the 
keyboard. In the hypothetica l system, they wou ld 
be initia i:ed by the power fai l detect circuitry, the 
system keyboard, or perhaps the Emergency Stop 
button. These tasks are called : 

E-STOP Starts an emergency sequence 
PWR FAIL Initiates power down sequence 
MOVE FILE Transfers data to output buffer 
MEM TEST Exercise and test RAM memory 
PUNCH DATA Produces a paper tape 

The system would require at least these ten 
ope rations and , through the use of the emulato r , 
we can see how the tas ks are prioriti zed , scheduled , 
and executed. 

In our sys tem, we would require one master 
interrupt signal to drive the entire process . Each 
time thi ~; interrupt occtirs, the operating system 
wou ld perform the same actions. T he first action is 
to read the status of all the system inputs and write, 
from a RAM buffer area, any new output data. 
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• 
DON'T ASK PRESENTS: AEUSE 

I ( 
For the APPLE D/D+ 

and the ATARI 400/800 

Match wits with your computer in a n insult 
war! With ABUSE your computer becomes a 
slightly demented, smart-aleck insult-exchanger. 

• Millions of different insults. 
• Understands and responds to user input. 
• Hybrid BASIC/ machine language program. 
• Game feature: become a Master ofABUSE. 

• Many surprises to discover. 
Release your aggressions! Inflict ABUSE on 

~ anyone who's got it coming! 

.__,,~ APPLE: REQUIRES 48K RAM AND 
APPLESOFI' 

ATARI: REQUIRES 40K RAM AND 
BASIC CARTRIDGE 

At your compute r store or send $19.95 + $2.00 handling to: 

DON'T ASK - 2265 Westwood Blvd. B-150 - Los Angeles, CA 90064 - (213 ) 397-8811 

Calif. reside nts add 6~ sa les tax. 

ATARI 1s ii l ra.demark ol ATAJU INC.Dealer inquiries welcome APP\.E is a trademaric of APPLE COMPUTER. INC 

NEW COMMODORE ADD-ONS 
RAM-ROM: 

GETS RID OF SAFING ROM 
*MX-910 CBM/PET RAM/ROM; 

Allows multi ROM protected programs using 
the same socket to be put onto diskette ·cassette. 
no need to insert protect ROM in socket after initial 
load. eliminates need for ROM switch box, write 
protect in software. decoded for dual ROM socket 
usage. 4K expandable to BK. easy internal CBM 
installation: $119.95 

*MX-232 CBM/PET TO RS-232C 
INTERFACE: 

Low cost. b1direct1onal. 50 to 19.200 baud rate. full 
modem controls. parity allows for two RS-232C CBM 
ports, installs easily inside CBM: $199.95 

SX-100 IEEE-"88/PET MODEM SOFTWARE: 
Best 81 Omodem software. by 8010 developer. 
works with Source Micronet CBM to disk CBM to 
CBM:$79.95 

*MX-200 IEEE-488/PET PARITY 
MODEM/SOFTWARE

Talk to a host computer requiring parity. all features 
of SX232: $399.95 

*MX-903 CBM/PET AUTORESET: 
Easily installed reset circuit: $19.95 

ECXCOMPUTERCOMPANY 
2678 NORTH MAIN ST. 

WALNUT CREEK. CA 94596 
(415)944-9277 

...CLEAR STAND 
FOR 

ATARI ® 400/800* 

APPLE®ll** 


• 	 Beautifully polished 
high impact acrylic 

• 	 Holds up lo 15" Dia. TV/ 
monitor at eye level 

• 	 Open design allows 
maximum air flow 

• 	 Easy access lo lop 
sides & rear of 
processor 

Dealer Inquiries Welcome 

BYTM Systems, Inc. 
389 Fifth Ave. (Suite 400) 
New York, N.Y. 10016 

Allow 4-6 weeks delivery 

Mail the coupon today --------­
I I
Send __ C lear Stand @ $59.95 
Add N .Y. Sales Tax for N .Y. De l ivery

I 	Ship to : 1 
Address :I C ity : ______ State: ___ Zip: ----1 

' TM o f Alari . In c 

1.. - -M·p~o-rs--- .I 


Send order 
with payment lo: 

http:CBM:$79.95


THE FINEST IN 
FANTASY GAME SOFT 

48 ­ w/ disk 

world Our liSI of credits Include the first Indoor· 
hie adventure in the world which includes screen 
graphics end ll!Jlt Is rapidly drawing to a close. We 

deal in disk products. but there are a lot of users out 
Ill give their computer system a run for Its money 

Al Crystal we are dotng our best 10 provide the finest state-of· the-an graphic adventure software In l 

outdoor graphic adventure the fir$! multi- dl<k graphic adventure and now for the A tan. the fll'$t gr 
scrolllng and animation The era of the text adv~nture and games which are slmple.:omb1nat1ons of sta 
anempt to utilize the full potenll11I of your computer True. many of our games use up to4RK and we onl ~ 
there who have worked hard to upgrade theu systems to the max and we think they deserve games Iha 48K - w/ disk 

***ADVENTURE GAM S *** 
l ·THE HOUSE OF USHE R· Haunted house type adventure gamt with scrolling m e Atari version Wander the creepy hallways of the three stoiy 
castle based on Edgar Allen Poe'• shon story of the samr name Written in graphics, of course Ith animation and sound We have Introduced a new mv•tery 
for another $I 00 prize $2CJ 95/ I disk 

2-FANTASYlANO 2041 A.O.· The largest disk based adventure game In the rid (that we know of) Enter the Hall of Heroes and prepare 
yourself for the greatest fantasy-role-playing game you will see for years to come To wm you ust survive Congoland. Arabia, King Arthur. Captain Nemo. 
Olympus (a sea voyage) . and Dante's Inferno (Hell itself) In both the Atan and Apple versions I takes up more than 400,000 b\lles of memory and uses more 
than 400 hires screens Ille winner of lhe contest described in the manual with this game wl receive$ I 000 00 and a bronze trophy We have pushed the 
award d11t~ forward to February I 982 10 allow more people to participate in the on test 59 95/6 disks 

3-GLAMIS CASTLE- Yes. Pat and I aw on our "ay 10 Brilam to s1ay 1n the dread Gl11mis Castle If we survive our real Ille adventure. we'll be 
measuring 11 and will be able 10 provide you with a 3·0 game based on Ihis ancient haunted s11 where King Duncan met his end at the hands of Macbeth. Our 
good lnend. Mark Bemofl, after much research, s111d there's a mystery room that has never b n found on t.hts castle and a half beast, ball-man creature that 
guards a treasure therem Our stay will be covered by the British media and we hope to sh re our experience with you through the writing of this game 
$49 95/2 disks 

4-BENEATH THE PYRAMIDS- You are an archaeologlsl In I 932 and mus! hnd ur w11y through the perilous chambers beneath the pyramids 
to discover a golden statue ol lhe cat goddess S..sr This gam11 ls m hires graphtts, Includes so d your little man actually moves through the con1dors which 
you can seP on the screen The monsters 11r~ a111mated and very agressive There Is a new$ 00 prize for the first to solve the mystery. which Is a toughle' 
$29 95/ l disk 

***SPACE GAMES ** 
5-GALACTIC QUEST-An excellent combination of Star Trek and Space Trader ttle the animated Vegan lighters as you warp from galaxy 10 
gal.sxy. At lhe same ume. you mau land on and trad~ with hundreds of planet!>. Super htres gr h1csand lots of sound Th . has been one of our most popular 
games $2'1 95 1 I dtsk 

6-SANDS Of MARS- Take an exc1ung voyage to the planer Mars via the Starship erman. This game compared to the rest. ts second only to 
Famasyland 204 I AD It includes ~crolhng on the Atan and hundreds of full screen graphics ou can move your little man through the terrain of Mars. if, of 
course. you survive rhe exciting journey to Mars which occupies the whole first disk. There a new mystery and another$ I00 prize just wa1tmg for some 
clever adven1ure1 out ther Good luck' $39 95/2 disks 

*** WAR GAMES 
7-WORLO WAR Ill- You Arari gamers wlll have to see this In lhe Atari version to bell e lt! II your liredol war games which take 15 minutes a move 
and have a manual the size of a telephone book; but still want a complex real·hme action w game-this Is it' It Is designed for two arm-chair generals wh1~h 
may manuever up 10 128sepera1e1ypcof units at a time. The game displays a map of Iran& Ir q In the first scenario and later on you will find yourself moving 
nuclear submarines and battleshops through two world waf$. This I~ not d bonngcopy of a bo11 based game but an original war game which 111kes a lot of skill 
and may take weeks to play $2<J 95/1 disk 

8-WATERLOO II· If you had been Napolean would you have done a few things dlffe ntly' Well as you approach this final battle you are equipped 
with the same forces. lace the same opposition. and survey the same terrain which he did e have done a great deal of research to make this historically 
accurate as well as extremely complex Even the angle of sighL fatigue of the Individual sold! and his psychological profile are included in the calculations. 
Oh by the way. your opposlllon Is no slouch You may find it more difficult to change th ourse of history than you think' $49 95/2 disks 

***ARCADIA* 
9·LASAR WARS- Hlres-3d space war simulation. Protect the earth from alien lnva 

1O·LITTLE CRYSTAL· The first of our line of education softw11re, which will be comp led by December II includes a very fine version of Hangman. 
Mr Music· which transforms !he computer Into" piano. Gunk· a hilarious shoot-em up ga e, and Storyhme· an anthology of bedtime stones featuring 
Herman. the cat o~car. the Hamster and of course Little Crystal $39 95 

11-IMPERJAL WALKER· A fine game park written by our Atari programmer, Mic e raphlcs) Potter Includes the Walker animallon which is 
superb, Gunfight and Lasar Nim. a game of 'how many robots' $29 95 

12-ADVENTURE PACK· 1"1·41 $112 13-SPACEOUT-!•5·61 $58 

14-THE WARRIOR- t•7·81 $64 15-ARCADE- ("'9-11) $b0 •Crys tal has many othar fine fantasy and space games. For a copy of CR YSTAL VI (ION which Includes a comp/a te catalog please sand 
$3.00 to the address below. 

Our order lines are open 24 hrs. a y 7 days a week. 
(408) 778-2966 CRYSTAL COMPUTER 7120MontereyRd. , Morgan Hiil, CA95037 



THE FINEST IN 
FANTASY GAME SOFTWARE 

"Hourng preu1ewed ouer fifty oJ your compe11tors 'games . I can assure you thal your use of scro/ltng far exceeds onythrng fve seen for the Aton and. o/ course. for the 
Apple I'm uery Impressed by the dedication and uollt 1'101 your mmpony exh1b11S by u1r1ue of this demo " David Sosna - Associate Producer Universal Pietures 
Crystal has done Its best to become the P mdu New scrolling techniques, video disk games a real·llfe fantasyland - our mad pro 
grammers toll onward with ~ttle food ors s m the m1crocompuler world II you are an unappreciated genius and want to jotn our 
staff 10 help create the world of tomorro Crysro/ Vlson will within the next month have a can;ulaUon of 80.000 and we look for 
ward very soon to producing our first full I y fnends al Votrax and Axion for giving us the tools ( 128K RAM for Atari and 1111ocal 
text syntheS1Zer) to truly produce some 

t~~~;~~e~~e~ss c~metery Although defern1eless, you must somehow find your
r repulsive monstrosities To escape you may h1111e to des ~ se we use a lot of static graphics to set the mood It Is 

t static graphic adventures. You must use aU your 
rf~\l e"'l\,911lpi21~~1posslble that the first player to do It successfully 

·. -. " 
tttu~i'l'll1nnd . Jom Galahad as he leaves Camelot in 

the way you wUI meet powerful wtzards 
the devil himself, while the Evd Giant 

w•Qll~l!l1Ud some sensatlonal graphic and anima 

·~llltill!J\il'"el~lV'!l!tr\lli'li\S 11 timeless secret Here hve a 
ou must use all your skills lo 

screens of Hires graphics 

must be carried This world 
r911Q1! .'illradventum may find the ~1Ji1~'11.'!IH~ . 

a fast moving 
1\~~~ngblown 

re places for 

:\J'llil>t~lh&Grungtk, a 12 
•bit!liDl.o\iii~d'l4una . However, the King of I ce Planet, Norton 

very exciting and very short 129.95 (needs 

fll1i~~~'iilst . There Isa particularly Interesting red spot 
.erb1".:l>M.111e Jupltl!rian atmosphere, you faU fast! Be 

sted $29.95 (needs Master Disk) 

ncounter here on this mysterious planet, 

****** 

GLAMIS CASTLE - According to ancient legend and records this castle Is one of the most haunted sites In Lady Glamls, known to be In 
league with the devil, liked to send out a destructive demon to harrass the townspeople. She finally was burnt at th stl tll, cuntng 115 she died all future 
generaUons ol the Lyon family. Her demon still seems to haunt that spot, murdering the curious who stray up to 11 II e rk. The curse sUpulat11d that each 
succeeding generation would have at leut one child, often female, who would be 11 vampire . When an heir co e, er sa secret ceremony In which the heir, 
his father, and the steward take aowbars and chip away plaster conceahng a hidden chamber, known o ~ t E Palle used when he gambled with the 
devil. Another tradition says that a creature, half-man, haH-bell5tstalksthe passages In the walls ofGlam o i n,~iiUl~ilti· n · of the curse The mystery, of course, ls 
lo determine the location of thlssaacret chamber. Our game, occupying 2 disks, will have 115 exact a rep i tbe ~ le It's definitely one of a kind! And we 
wlU be offering a $500 prlle lo the first penon daring enough to solve the centuries-old mystery of Glamts a 49.95 2 dllb. 

Crystal has many other fine fantasy and space games. For a copy of CRYSTA L VISION which Includes a complete catalog please send . 
$3.00 to theaddress below. Our order lines are open 24 hrs. a day·7 days a week. 
(408) 778-2966 CRYSTAL COMPUTER 11120 Monterey Rd., Morgan Hiii, CA 95037 
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The next actio n of the operating system (OS) will 
be to determine if the inpu ts demand the scheduling 
of any tas ks. For example, let's suppose the person 
using the system entered a request for a memory 
test from the keyboard by pressing an "M." The 
OS would recognize this as a MEM TEST request 
and read, from a lookup table, three things about 
the task: the task location , its execution time, and a 
basic priority va lue. 

The three pieces of data about the task and 
the time of its request would then be entered into a 
queue table. T his queue table is a list of a ll the tasks 
that are scheduled in the system at any one time. 
When all the required new tasks are ente red into 
the queue, the OS then ass igns a calculated priority 
to each task. This is done in various ways, some 
extremely complex ; however, the most basic way is 
to make the ca lculated priority a fun ction of both 
the task 's bas ic p1·ior ity and its elap ed time in the 
queue. T his simple calcula tio n i done in our emu­
lator. After a new calculated priority value has 
been entered into the queue fo r each pending task, 
the OS then looks again at the calculated priorities 
and merely selects the most urgent task, the o ne 
with the highest priority, to be performed. The OS 
then passes control to that tas k. The selected task 
runs on the micro until it finishes or another inter­
rupt occurs and , in eithe r case, a return to the OS 
is made and a new task begun. 

An OS like the one we have just de cribed will 
respond quickly to any input and that is the main 
design goa l for a realtime system. 

Notice that if a task is running and another 
task is calcu lated to have a greater prio rity, the first 
task can be suspended while the more urgent task 
runs. This can happen if one task has been waiting 
in the queue fo r some time while another executing 
task has most of the processor time. Again , this 
determination of tas k suspension can be extremely 
complex, ye t in our emulator it is made solely on 
the basis of the calculated priorities of the tasks. It 
also should be noted that because of memory re­
sources, cheduling queues a re limited in size. 
Because of thi s, any tasks that are requested when 
the queue is full are ignored and must be requested 
again late r . 

To be actually designed in a system, this type 
of OS requires carefu l planning. One consideration 
is the frequency of occurrence of the master inter­
rupt signal. T he max imum response time to any 
input would be one cycle of the interrupt and yet 
too fast an interrupt will tend to bind the processor 
down with OS tasks instead of real life tasks. An­
other consideration is that epa rate stack pointers 
should be kept for all active, sched uled, or sus­
pended tasks so that, at any time, resumption of 
that task's execu tion will not be ruined by some 

other task's dealings. The use of a RAM buffer for 
output storage allows any programmed task to see 
what is in an o utput port and , if that RAM output 
buffer location is changed or modified during next 
interrupt cycle, the OS will automatica ll y write that 
new data to the port. T his is a good way of syn­
chronizing output and also preventing inte1-ference 
between di fferent program modules. 

This emulator p rogram is a model of the 
operating system required by the hypotheti cal 
home security system we talked of earlier. T he 
emulator is written in BASIC and obviously is not 
as fast as the machine code OS would be. However , 
the basic design of the OS is graph icall y shown and 
is simple to understand. When run, the emu lator 
displays the act ive tas k, its time of execution, the 
average time of response to those tasks in the queue , 
the entire sched uling queue, and a list of the avail­
able system tasks (See Figure I). The Auto Resche­
duling task are ini tia lly placed in the queue and 
the OS egins highligh ting the ac tive task a it 
"executes." At any time, by pressing one o f" the 
available task numbers (0-3 and 7), a ne;, task will 
be added to the queue and serviced a the OS 
permits. T he queue in the mulator will hold on ly 
10 entries and then a "QUEUE FULL" re ponse 
will be given to further inputs. Notice that the 
Auto Rescheduling tas ks are added again to the 
queue s they are completed. Line 2335 of the 
program is the algorithm used to calcu late the 
priority of the tasks in the queue. Experimentation 
with different prioritizing schemes will produce 
some ve ry inte1·esting results. Try your own algo­
rithm and compare the average response times. 

The rea ltime, multitasking Operating System 
Emulator given he re requires less than 4K of me­
mory and can be run on any Commodore system 
(most other systems would only require the modifi­
cation of the cursor position ing cha racters). It is an 
excellent tutorial program that graphicall y shows 
how some of the most complex OS actuall y do what 
they do. Microcomputers can become as power ful 
as minis and mainframes with this kind of pro­
gramming. I urge yo u to try to accomplish this 
type of OS in machine code. The resulting power 
of the microprocessor would be amazing. 

Program 1. 
110 REM MULTITASKER EMULATOR 
111 REM WRITTEN BY HAL BREDBENNER 
120 RE:M 
130 FORTN=0T09 
140 READAR (TN), EX (TN), PR (TN), TN$ (TN) 
150 NEXTTN 
160 DATA0,100,l,"E-STOP ", 0 , 100 ,1,"­

-pWR FAIL ",0,90,3,MOVE FIL E 
170 DATA0,50,8,"MEM TEST ",1,30 , 3,IO ­

-DRIVER,1,30,9,AC PWR CK 
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180 DATAl,30,9,DC PWR CK,0,90,7,PUNCH­
-DATA,l,30,2,READ KYBD 

190 DATAl,30,3,"REFRESH " 
200 REM 
210 FORQN=0T04 
220 READQT(QN) ,QT${QN) ,QE(QN) ,QP(QN) ,­

- QA (QN) , QW (QN) 
230 PT(QN)=INT( {QW{QN)/QP(QN))*l00) 
240 NEXTQN 
250 DATA9,"REFRESH ",30,2,1,0,8,READ­

- KYBD,30,2,1,0 
260 DATA6,DC PWR CK,30,9,1,0,5,AC PWR­

- CK,30,9,1,0 
270 DATA4,IO DRIVER,30,2,1,0 
290 PRINT"{CLEAR}{REV}MULTI-TASKING -0­

-PERATING SYSTEM EMULATOR" 
300 PRINT"{03 DOWN}{REV}SCHEDULER{OFF­

-} 

310 PRINT"{l4 DOWN}{REV}AVAILABLE TAS­
-KS ••• {DOWN} 

320 PRINT"0- E-STOP 1-PWR FAIL 
-2-MOVE FILE 

330 PRINT"3-MEM TEST 4-IO DRIVER* 
-5-AC PWR CK* 

340 PRINT"6-DC PWR CK* 7-PUNCH DATA 
-8-READ KYBD* 

345 PRINT"9-REFRESH* *-AUTO RESCHE­
-DULING {02 UP} 

350 PRINT"{HOME}{05 DOWN}{REV}TASK NA­

-ME{OFF} {REV}TIME LEFT{OFF} {REV}­
-PRIORITY{OFF} {REV}TIME IN QUEUE{­
-oFF} 

10 00 REM------------------­
1010 REM REAL OPERATING SYSTEM AREA 
1020 REM------------------­
1025 Q=0 
1030 GOSUB2800:REM ADVANCE ACTIVE TAS­

-K 
1040 GOSUB2500:GOSUB2700:REM ADVANCE ­

-QUEUE 
1070 GOSUB2500:REM GET TASK AND ADD 
1080 IFQE(Q)<l0THEN1300 
1085 tOSUB2400:REM PACK QUEUE TABLE 
1090 GOSUB2500:GOSUB2300:REM DETERMIN­

-E HIGHEST 
1100 IFPT(XP)>PT{Q)THENQ=XP 
1110 GOSUB2500:GOSUB2000:GOT01030 
1300 REM----------------­
1310 REM DELETE FINISHED TASK 
1320 REM----------------­
1322 CC=CC+l:TC=TC+QW{Q):AC=INT(TC/cc­

-*100)/100 
1325 FT$=QT${Q)+" "+STR$(AC)+"MSEC." 
1330 QT$(Q)="" 
1335 IFQA(Q)=lTHENTN=QT{Q) :GOSUB2570 
1337 GOT01085 
2000 REM----------------------­
2010 REM DISPLAY QUEUE 

IBM COMPATIBLE 8'' FLOPPY 

DISK fc:>.r CBM/PET,* Aim, Sym 


HIGH SPEED - at least FOUR times faster than the 488 bus disks. 
HIGH CAPACITY - up to 850K bytes of storage in a three drive system. 
RELIABILITY - wide timing margins insure long trouble-free operation . 
SOFTWARE - the PDOS II disk software provides a full set of BASIC 

commands with standard syntax . 

) 

5Y.." MINI FLOPPY DISK SYSTEMS: 
Model 540-1 Single Drive, Double Density (143K) $595.00 
Model 540-2 Dual Drive, Double Density (286K) $895.00 
Model 580-1 Single Drive, Quad Density (286K) $795.00 
Model 580-2 Dual Drive, Quad Density (572K) $1,195.00 
8" MINI FLOPPY DISK SYSTEMS: 
Model 877 -1 Single Drive, IBM standard (295K) $1,095.00 
Model 877-2 Dual Drive, IBM standard (590K) $1,695 .00 

( 

• 
• 

FULL FEATURE "FORTH" FOR 6502 SYSTEMS 
Interpreter - Cross-Compiler - Cond. Assembler ­(full FORTH +J Screen Ed itor - String Handl ing - Floating Point 
SPECIFY PEDISK II, PET 2040 or 4040 DISK, OR APPLE . ......... $75.00 

FOR INFORMATION, SEE YOUR DEALER OR: ADD-ON DRIVES FOR TRS-80 * 
Model I, 5Y. " , 40 Track (102K) $329.00 

$429 .00 (MICROTECH) Mod•11.s%'""""''k 12o•KJ 
._._______________,~ P 0. BOX 102 • LANGHORNE, PA 19047 • (215) 757-0284 

DEALER INQUIRIES INVITED • PET IS A TRADEMARK OF C OMMODORE 

http:1,695.00
http:1,095.00
http:1,195.00
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2020 REM----------------------- 2487 NEXTQN 
2025 GOSUB2100 2490 REM TABLE IS NOW PACKED 
2030 PRINT"{HOME}{05 DOWN} 2495 RETURN 
2050 FORQN=0T09 2500 REM-----------------------­
2060 IFQT$(QN}=""THENPRINT" 2510 REM GET TASK AND ADD TO QUEUE 

":GOTO- 2520 REM-----------------------­
-2080 2525 QF$=" " 

2065 PRINTTAB(l0)" 2530 GETX$:IFX$=""THENRETURN 
{UP}" 2535 IFX$="4"0RX$="5"0RX$="6"0RX$="8"­

2066 PT(QN)=INT((QW(QN)/QP(QN) )*100) -oRX$="9"THENRETURN 
2067 IFQN=QTHENX$="{REV}" : GOT02070 2540 REM ADD TASK TO QUEUE 
2068 X$= "{0FF}" 2550 IFVAL(X$)<00RVAL(X$)>9THENRETURN­
2070 PRINTX$QT$(QN} "{OFF}"," "QE(QN) ,­

-n "PT(QN)," "QW(QN} 2560 TN=VAL(X$) 
2080 NEXTQN 2570 GOSUB2400:REM PACK QUEUE TABLE 
2085 PR INTQF$ 2580 I=0 
2090 RETURN 2590 IFI>9THENQF$="{REV}QUEUE FULL!{O­
2100 REM------------------------ -FF'} ":GOT02620 
2110 REM DISPLAY ACTIVE TASK 2595 IFQT$(I)<>""THENI=I+l:GOT0 25 90 
2120 REM------------------------ 2600 QT(I}=TN:QT$(I}=TN$(TN) :QE(I)=EX­
2130 PR INT "{HOME}{02 DOWN}{REV}ACTIVE­ -(TN) :QP(I}=PR(TN) :QA(I}=AR(TN) 

- TASK:{OFF} "QT$(Q)" {REV}TIME L- 2610 QW(I )=0:PT(I)=INT((QW(I) /QP(I) )*­
-EFT:{OFF} {09 LEFT}"QE(Q)- -100) 

2620 GOSUB2000 
2135 PRINTTAB(l0)"{REV}AVERAGE RESPON- 2630 FtETURN 

-sE:{OFF} {07 LEFT}"AC 2700 REM-----------------------­
2140 RETURN 2710 REM INC QUEUE AND PRIORITIES 
2200 REM--- ---------------------- 2720 REM-----------------------­
2210 REM DISPLAY TIME 2730 FORQN=0T09 
2220 REM------------------------- 2740 IFQT$(QN)=""THENNEXTQN:GOT02780 
2230 PRINT"{HOME}{04 DOWN}"TAB(27)"{R­ 2750 QW(QN)=QW(QN)+l 

-EV}TIME:{OFF}"; 2760 PT(QN)=INT( (QW(QN)/QP(QN} )*10S) 
2240 PRINTLEFT$(TI$,2)+":"+MID$(TI$,3- 2770 NEXTQN 

-,2)+":"+RIGHT$(TI$,2) 2780 RETURN 
2250 RETURN 2800 REM--- ------------------- ­
2300 REM------ ------------------- 2810 REM ADVANCE ACTIVE TASK 
2310 REM DETERMINE HIGHEST Q PRIORITY- 2821 REM----------------------­

2830 QE (Q)=QE(Q)-10 
2320 REM-------------------- - ---- 2850 PT(Q)=INT( (QW(Q)/QP(Q)) *10 0 ) 
2330 X=0:FORQN=0T09 2860 RETURN 
2333 IFQP(QN} = 0THENGOT02350 READY . 
2335 PT(QN}=INT( (QW(QN)/QP(QN} )*100) 
2340 IFPT(QN}>XTHENX=PT(QN} :XP=QN Figure I. 
2350 NEXTQN 

wl•1••c.~r•t:i~t~[~•J::l~~~=~"~~r~'i.U,t.."i•~w•~wlllJ•:101~i2360 REM EXIT WITH XP=HIGHEST PRIORIT­
-y ·:llliH'J:Gf:t:i~ MO'·/E FI LE 11ttw1=m -. ~iii18 60 

2370 RETURN 
2400 REM------------------------­
2410 REM PACK QUEUE TABLE 

.-. 1...2420 REM------ ------------------- DC F'HF.: 1_.r·.. ::::o ::;:44 31 
2430 FORQN=0T09 AC Pi·JF:: Cf< ::::o 344 31 

i·1EM Tt:.::n 50 262 212440 IFQT$(QN)=""THENQT (QN}=0:QE(QN}=­
wr•l'J::t1;.-iit1111~ 60 666 20-0:QP(QN}=0:QA(QN}=0:PT(QN}=0:QW(Q- .- ..- .c:­PUt·1CHDt=ITA 90 20.::. ·=· ·-' -N}=0 ~: EAD l< 'r'E:D :::n 450 9 

2450 NEXTQN F.:EFF:E:::H :'=:i':1 200 6 .-.IO DF.: I './EF: :~:i~1 100 .,:.2460 FORQN=0T09 
2470 IFQT$(QN)<>""THENNEXTQN : GOT02490­

·:1.'i:lt•;;l:3•:Gt:t:i~-w.I2480 QT$(QN}=QT$(QN+l):QT(QN}=QT(QN+l­
-) :QE(QN}=QE(QN+l) :QP(QN}=QP(QN+l)­ 0- E-;TOP 1-PWR FAIL 2-MOVE FILE 

3-MEM TEST 4-IO DRIVER* 5-AC PWR Cl<* 
2485 QA(QN}=QA(QN+l) :QW(QN}=QW(QN+l) 6-DC PHR Cl<* 7-PUNCH DATA 8-READ KYE:D* 
2486 QT$(QN+l)=" " 9-REFRESHt *-AUTO RESCHEDUL ING © 



NICROTOM & COMPANY 
Preseni s 

PET'1 and APPLE c; Software This Publication 
is available in 
Microform. 

JINSAM 

Education 
• Vocabulaiy. spec1f1cy level S6.95 
• Add111on Ou1z S6.95 
• Subtr arnon Ou rz . S6.95 
• Division Ou1z . S6.95 
• Mulup11cat1on Ou1z S6.95 
· Amateur Radro Novice 

License Ourz s I 2 00 

Business 
• Cash Flow . . . . . . . . . s12.00 
I12 month. 6 month. I month) 

· Real Esta te Investment S45.00 

Engineering 
• M ult1span . . . . . . . . . . . . s105.00 

Deflernon. Shear. Moment for con­
unuous mul t1span structure 

Other programs furni shed upon request. 

NICROTOM & Company 
P.O . Box 738 


Alamo. California 94507 

4 I 5-933-3697 


*VIC 20 USERSI 
EXPANDOR MODULE 

add 24K with Expandor 

an open-air board 

$295.00 
Expandor plugs directly into the *VIC 20 

expansion port and requires NO additiona l 
povver supply. Expandor is a cost effecti~ 
w ay to expand the 3K internal memory of 

the *VIC 20 up by 24Kl ll Programming of the 
*VIC 20 has become more practical with the 

introduction of Expandor. 

Ask your local compucer dealer 
or 

send check o r money order co: 

QUANTUM DATA, INC. 
3001 Red Hill Ave. 

Bldg. 4, Suite 105 


Costa Mesa, CA 92626 

(714) 754-1945 


·a cradern.i rlc of COMMODORE 

CA residents aaa 6% sales tax 

EXECUTIVE™ 


·­

University Microfilms 
InternationaI 

Please send additional in fo rmat ion 

fo r - --------­
Name_________ 

lnscitu tio '------- ­

Scree'-------- ­

City _ ________ _ 

State Zi p__ 

300 North Zeeb Road 
Dept. P.R. 
A_nn Arbor, Mi . 48 106 

has broken the 10,000 

record limit. You may 


now have up to 

65,000 


records in one 

database. 


We also have in­

cluded a free form 


report generator for 

data entry, elimi­


nating the need for 

WordPro TM and have 

included automatic 

mathematical rela­


tions eliminating the 

need for VisiCalcTM. 

However, you still 

have these superb 


interfaces available. 


Includes a free form 
report generator even 

for data entry. 

Jinsam is officially 
approved by 
Commodore. 

Executive TM will soon 
be available ffor CBM 

and IBM personal 
computers). 

See our ad 

elsewhere In this Issue. 


JINI 

MICRO-SYSTEMS, 


INC. 

Box 274C K1ngsbndge Stauon 

Riverdale. New York I0463 
(212)796-6200 
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Plotting Polar 
Graphs With 
The Apple II 
Marvin L. De Jong 
The School of the Ozarks 
Pt.Lookout, MO 65726 

You do not need long programs to make a computer 
perform a usefu l task in teaching mathematics. 
One of the more arduous tasks in trigonometry 01· 
analyt ic geometry is graphing functions in polar 
coordinates. For many pola1· curves , this task takes 
a lot of time, and not much learning takes place. 
On the other hand, it is an idea l task for the com­
puter, the program lO plot a polar graph is easil y 
understood by the students, and it gives them a 
tool with which they can experiment with many 
graphs. Program 1 shows the simplest possible 
version. We shall discuss it shortly, but first here is 
a brief explanatio n of what we are trying to 
accomplish. 

Suppose we have a re lation between R, the 
distance from a point called the pole, and S (Greek 
symbol theta), the angle measured counterclockwise 
from the polar axis. The pole is analogous to the 
origin in X-Y Cartesian coord inates, and the polar 
axis lies along the X-axis. T he re lation between R 
and S is usua lly described by an equation of the form 

R = F(S). 

The equation 
R = 90*SIN(2*&) 

is one example. Refer to Figure 1 for an illustration 
of some of these concepts, including a graph of the 
equation R = 90*SI N(2*&), ca lled a four-leaved rose. 

The key to using a computer to graph polar 
coordinates is the transformation formulas 

X = R*COS~ 


Y = R*SIN(&) 


and , of cou1·se, the computer's ability to perform a 
PLOT X,Y instrnction. 

A "bare bones" approach to plotting polar 

graphs is given in Program 1. The student inputs 
the sta rting angle and the angle at which the graph 
is to end . T hese angles are in degrees . Line 30 
initializes the HIRES mode with text on the lower 
part of the screen of the video monitor. Line 60 
converts the angle to radians (pi radians = 180°). 

Linc 70 in Prog-rarn I is the equation to be 
graphed. T he entire program ma y be lcf't un­
chan gcd while line 70 is modified to graph a la rge 
variety of polar functions . 

Line 90 and I 00 convert the polar coo rdinates 
(R,B-) to X-Y coordinate . ote that since the origin 
of the Apple II coordi nate system is in the upper 
left-hand corner of the screen, we have translated it 
so the origin of our coordinate system is at (85 ,85). 
Furthermore, since Y is positive downward on the 
Apple , and we wou ld prefer the more trad itional 
"Y positive upward" convention , we use a negative 
sign in the Y-transfonnation equation . T he results 
are pl tted with the instruction on line 120. The 
instruction on line I30 increments the angle by one 
degree. Points will be continued to be p lotted until 

Figure 1. A Four-Leaved Rose. 
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FOR THE APPLE II 


Now you can expand the memory available to COMPREHENSIVE DOCUMENTATION 

Personal Software's 16 sector VISICALO'l> using 1 YEAR WARRANTY 

the SATURN 32K RAM BOARD 

and VC-EXPAND™. 


Total Price $33900 
With VC-EXPAND™ and one or more SATURN 

Also available separately32K RAM BOARDS, the memory available to 
VISICALC® is increased from 18K to: Saturn 32K RAM BOARD $239 

• 50K with 1 SATURN 32K BOARD VC-EXPAND™ $100 
• 66K with 1 SATURN 32K BOARD Saturn 128K RAM BOARD $599and your present 16K RAM card. 
• Even more memory available with 

the SATURN 128K BOARD Dealer inquiries invited 
Visa and MasterCard accepted Software is included to relocate DOS onto the 32K 


RAM BOARD and to allow its use as a fast disk ALPHA LOGIC 

drive. Compatible with existing software in place 
 BUSINESS SYSTEMS, INC. of a 16K RAM card. 

3720 Winston Drive 
Apple II is a registered trademark of Apple Computer, Inc. Hoffman Estates, IL 60195 
Visicnlc is a regiRtered trademark of Personal Software, Inc. (312) 870-8230Copyright 1981 Alpha Logic HusineRs SyHtems, Inc. 

the angle exceeds the ending angle. T he student the graph. 

can watch the points being plotted and see the A photograph of the screen of the video mon i­

corresponding Rand -&values printed underneath tor after the graph R = 85*S IN(l 9*TH ETA) was 


Figure 2: A Nineteen-Leaved Rose 
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plotted is shown in Figure 2. Notice that different 
X and Y scale factors on the screen produce a 
slight distortion that is not important as far as the 
present application is con erned. 

Of course, it is always possible to add a few 
bells and whistles. Program 2 rep1·esents a few non­
essen tial, but nice, additions to the first program. 
The coordinate axes are drawn and the X and Y 
values are rounded lo the ir neare t integer values 
before p lotti ng. Also, we have made use of the 
enti re screen with the HGR2 instruction on line 30. 
The scale of the graph was reduced so that we 
could plot the finished result on our little printer. 
If you ar using a video monitor or a large printer , 
then you wi ll want to keep the scale as large as 
possible (replace all the SO's with 90's). 

Some of our results are given in the figures 
that fo llow. In Figure 3 we show a graph of 
R = 80* I (3*T HETA) a three- leaved ro e. Figure 4 
is a graph ofa 13-leavedrose, R= 80*SIN(l3* 
THETA) . T he cardioid R = 40*(I+ COS(THETA)) 
is illustrated in Figure 5. Figure 6 is the famous 
Spiral of Archimedes, R = 6*THETA. Figure 7 is 
similar, but not identica l to the Limacon ofPascal. 
We chose R= 80*COS(THETN3) for this figure. 
Figure 8 illustrates the Litus described by the 
equation R=25*(2 + SIN(3*THETA)) . Figure 
9 has no name, but its eq uation is R = 25*(2 + 

I (3*T H ETA)) . 
Finding where two polar cu rves intersect is 

sometimes difficult. If you have a printer you can 

Figure 3. A Three-Leaved Rose. 
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simply graph the polar curves , overlay their graphs, 
and find approximate points of intersection . 

Students seem to enjoy working with these 
progra s. They are simple enough so the students 
can modify the various paramete1·s rather ea ily, 
giv!ng t.hem a chance to experiment free ly. At the 

Figure	 ~! . A Graph of R= 80*SIN(l3*THETA), 
A 13-Leaved Rose. 
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Figure 5. The Cardioid R = 40*(I+ COS(THETA)). 

R=40*(1 +COS(THETA)) 
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APPLESCOPE 

DIGITAL STORAGE OSCILLOSCOPE 


very least, the programs re lease them from the 
d rudgery of plott ing poin ts by hand. 

Figure 6. Spiral of Archimedes with R = 6*THETA. 

Interface for the A pple 11 Computer 

The APPLESCOPE system combines two high speed analog to 
d1g1tal converters and a digital control board with the high resolu­
t1on graphics capabil1t1es of the Apple II computer to create a 
d1g1tal 5torage oscilloscope.Signal trace parameters are entered 
through the keyboard to operational software provided in PROM 
on the DI control board . 

• DC to 3.5 Mhz sample rate with 1024 byte buffer memory 
• Pretrigger Viewing 
• Programmable Scale Select 
• Continuous and Single Sweep Modes 
• Single or Dua l Channel Trace 
• Greater than or less than trigger threshold detection 

Pri ce for the two board Applescope system is $595 
EXTERNAL TRIGGER ADDAPTER $29 

APPLESCOPE EXPANSION CAPABILITY 
APPLESCOPE- HR1 2 High resolution t 2 bit analog to digital 
converter with sample rates tot 00 Khz.Software inc luded on disk. 

Price per channel $695 

APPL ESCO PE - HRHS High Resolution AND High Speed. 
Combines two 6 bit flash Analog to D1g1tal converters to give 10 
bll converter accuracy at a maximum 7 Mhz. sampling rate. 
Software included on disk. Price per channel $695 

SCOPE DRIVER Advanced software for the Applescope system 
provided on 5 1;; · floppy disk. Availab le options include: 

• Signal Averaging - Acquires 	1 to 255 signal sweeps and 
displays the averaged result. 

• 	D1g1ta l Volt Meter - Allows use as a real time DVM or use to 
measure points on an acquired sweep. 

• Hard Copy - Uses graphics printer to produce nardcopy 
output of displayed traces. 

• Disk Storage 	- Allows automatic storage and recover of 
acquired data on floppy disks. 

• Spectrum Analyzer - Calculates and displays frequency 
spectrum of acquired data. 

The basic SCOPE DRIVER package cost IS $49 plus $10 
for each selected option . 
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BUS RIDER 
LOGIC ANALYZER for the APPLE II 

The BUS RIDER circuit card silen tly rides the Apple 11 peripherial 
bus and allows rea l time tracking of program flow.Software pro ­
vided on EPROM allows set up of trace parameters from the key­
board and read back of disassembled code after a program has 
been tracked . 
• 32 bit by 1024 sample memory buffer 
• Monitors Data and Address bus plus 8 external inputs 
• Trigger on any 32 bit word or external trigger 
• Pretrigger v1ew1ng 

The BUS RIDER is an invaluable development tool for anyone 
working wi th Apple It or Apple 11+ computers . Price $295 

Apple II BUS EXT ENDERS $19.95 
Allow easy access to Apple It peripheria l c1rcu1t cards. 

SCO PE PROBES 100 Mnz. Bandwidth Xt & XIO switch 
selectable oscilloscope probes. Price eacn S49.95 

For further 1n formaiion con tact: RC ELECTRONICS INC. 

VISA Master Charge 7265 Tuolumne Street 
Goleta. CA 93 t t 7 

Dealer Inquiries Invi ted (805) 968-661 4 
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Figure 8. A Graph of R = SQR(3600fl'HETA). 

R = SQR(3600fl'HETA) 
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Figure 9. 

Untitled Graph with R = 25*(2 + SIN(3*THETA)). 


R= 25*(2 +SIN(3*THETA)) 
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Program I. A Simple Program to Graph Polar Functions 

+-LIST 

UZI INPUT AA, AB 
20 ANG = AA 
30 HGR 
60 THETA = 3. 1415925 * ANG I 180 
70 R = 85 * SIN (2 * THETA ) 
80 PRINT R,ANG 
90 X = 85 + R * COS CTHETA> 
100 Y = 85 - R * SIN CTHETA) 
12 0 HPLOT X,Y 
130 ANG = ANG + 1 
140 IF ANG < = AB THEN 50 
150 END 

Program 2. An Elaboration of Program I. 

+-LIST 

10 INPUT AA,AB 
20 ANG = AA 
30 HGR2 
40 HPLOT 1,80 TO 160,80 
50 HPLOT 80, 1 TO 80, 160 
50 THETA = 3. 1415925 * ANG I 180 
70 R = 80 * SIN (3 * THETA> 
80 X = 80 + R * COS CTHETA > 
90 X = INT CX + .5) 
100 Y = 80 - R * SIN CTHETA> 
110 Y = INT CY + . 5 ) 
120 HPLOT X,Y 
130 ANG = ANG + 1 
140 IF ANG < = AB THEN 60 
150 END 

MEMOREX 

FLEXIBLE DISCS 
WE Will NOT BE UNDER· 
SOLD!l Call Free (800)235-4137 
for prices and inforrnanon. Dealer 
inquiries invited and CO D.' s 
accepted 

PACIFlC 
EXCHANGES 
100 Foo1h1ll Blvd 
San Luis Obispo. CA 
93401 In Cal. call 
(800)592-5935 or 
(8051543-1037 



ECHO ][™ SPEECH SYNTHESIZER 
UNUMffED VOCABULARY AT YOUR RNGERTIPS 

Give your Apple* something to talk about with an 
ECHO JI Speech Synthesizer: The ECHO )[ offers in­
telligible voice-output while using a minimum of RAM. 
The ECHO ][ uses LPC technology pioneered by Texas 
Instruments, coupled with a phoneme-based operating 
system allowing you to create any vocabulary desired. 
Variable stress, pitch and volume let your Apple ask 
questions or make exclamations while also altowlng 
for optimal quality. Speech can easily be added to 
BASIC programs with PRINT statements. 
The applications of synthesized speech are limited 
only by your Imagination. From educational programs 
to games to business applications, speech-output 
adds a new dimension to your Apple's capabilities. 

The ECHO ][ Speech Synthesizer comes complete with 
speaker and cable, Instruction manual, speech editing 
features and a sample vocabulary. The ECHO ][ 
requires 48K, Applesoft and at least one disk drive. 
Suggested ll~t price Is $225. STREET ELECTRONICS 
For further Information, contact your dealer or Street CORPORATION
Electronics Corporation. : 

Dealer Inquiries welcome. 3152 E. La Palma Ave., Suite D 

• Trllclemark of Appi. Computer Com1>1ny Anaheim, CA 92806 (714) 632·9950 

COMPUTER CLASS M. HUMPHREY 

When I was their age, machine language 
meant" tick-tock, tick- tock:· 
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Disassembling 
Machine 
Language 
Programs 
Without Leaving 
BASIC 
John R. Vokey a nd H. Cem Kaner 
McMaster University 
Hamilton, Canada 

O ne of the nice featu res of the Apple computer is 
tha t it has a buil t in mini-assembler and disas­
sembler. T he mini-assembler is all you need fo r 
entry of short machine language p rograms. In 
fact , for short p rograms, this free piece of software 
has proven mo re flex ible and less error p rone than 
two of the "full blown" assemblers we have pur­
chased . The disassembler is useful fo r programs of 
any length . If you have a machine language pro­
gram in memory, the disassembler will transla te 
the program's code from meaningless hexadecimal 
numbers in to an assembly language listing. T he 
listing includes no labels, just instructions and 
addresses , bu t this is st ill qu ite in formative . I t is not 
too hard , fo r example , to decode fa irly large 
sections of the code underlying Applesoft fro m 
such listings . 

T he standard approach to using the mini­
assembler and disassembler is to jump into the 
moni tor (via CALL -1 5 1 fro m either BAS IC) and 
to work from the re . T hese steps are well described 
in your Apple II R eference Manual. However , it is 
also possible to access some of these monitor com­
mands from BAS IC. The one line Applesoft pro­
gram below allows you to disassemble machine 
code anywhere in me mory witho ut ever leaving 
BAS IC. T his is especially convenient if you are 
trying to debug a machine language subroutine 
which will be CALLed fro m BAS IC. You can 
change the routine using PO KEs, examine the 
changes using this line in your CALLing program, 
and test the changed version's behavior, all without 
leaving Applesoft. 

T he program works by passing the use r-speci­
fied ST ART location of the code to be disassembled 
to the monitor p rogram counter (labe lled PC in the 
p rogram). It then calls the monitor LIST subro utine 
which we label disassem ble in the p rogram . T his 
routine disassembles the next 20 lines of machine 
code , incrementing the monitor p rogram counter 
locations appropriately, and retu rns control to 
BASIC. T he BAS IC program then compares the 
value of the moni tor program counter to the user 
specified value FIN ISH. If there is more to be done 
before locatio n FINISH is reached , the p rogram 
waits until you press any key, then contin ues the 
listing. Once FIN ISH is reached , the program ends. 

As an example of the use of the program , if 
you set ST ART to 65 118 and set FI 1ISH to 65 140 , 
you will disassemble the disassembler. 

1000 DISASSEMBLE = 65121: PC = 58: 
POKE PC, START - INT (START / 256)
* 256: POKE PC+ l,START / 256: FOR 
I = 0 TO 1: HOME: CALL DISASSEMBLE: 
PRINT : PRINT TAB (13);"<PRESS ANY 
KEY>" : GET Z$: I = ( PEEK (PC + 1)
* 	256 + PEEK (PC)) > FINISH: NEXT I 

© 
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NamedGOSUB 
With Variable 
Passing 
Mike Smith 
Ca lgary. Canada 

In COMPUTE!# 12 , I d escribed a mac hine language 
program which would a llow subroutines to be 
called by name rather than by num~er. This ar~icle 
is an extension of that idea. It describes a machme 
language program which a llc:>ws parameters to be 
passed in and out of subroutmes. 

One of the nicer features of FORTRAN and 
PASCAL is their ability to pass variables into a 
subroutine. This feature is very useful when you 
wish to do the same operation on a large number 
o f variables. Passing para mete rs into sub routines is 
convenient since the va riable names u ·ed outside 
the subroutine don 't have to be the same as used 
for the calculation within the subroutine. This 
makes programming and documentation easier. In 
addition , subroutines of this type can be used as a 
so rt of multi-line fun ction . 

A Brief Example Of Parameter Passing 
Suppose that you wish to perform a complicated 
operation upon va riables A, Band C and have the 
answer returned in D. T hen you wish to have the 
ame operation performed upon the va1·iables A 1, 

B 1 and C 1 and have that answer returned in D 1. 
In FORTRAN that program would look like 

this: 
CALL COMPL(A,B,C,D) 


(call subroutine with first variable set) 

CALL COMPL(Al,Bl,Cl,Dl) 


(then with the second set) 


(Use D and DI in calculations) 

SUBROUTINE COMPL(W,X,Y,Z) 

(use dummy variables with subroutine) 


(Complicated calculation using W, X and Y) 


z = ..... 
RETURN 

In Applesoft BASIC things are a little more 
difficult. First, you must call the subroutine by a 
number rather than by a name. A second problem is 
that yo u can 't pass the na mes of variables into the 
subroutine. Instead , you must move (reassign) the 
values into the variable names used in the subrou­
tine. An equivalent Applesoft BASIC program 

would look something like: 
IO W=A: X=B: Y=C 

(reassign first set of variables) 
20 GOSUB 1000 
30 D=Z 
40 W=Al: X=BI: Y=Cl 

(reassign second set) 
50 GOSUB 1000 
60 DI =Z 
70 ........ . 


(Use D and DI in calculations) 

1000 (Complicated calculation using W, X and Y) 

IIOOZ= ..... 
IIIO RETURN 

Having to remember the subroutine numb~r 
is no great problem if you are the perso!1 who did 
the programming, provided you only did the pro­
gramming a week 01· so ago, and have not yet for­
gotten what subroutine number was needed for 
what. Having to reassign variables, as in statement 
40, is no great problem either, provided you don't 
have a large number o f diffe rent variables that 
need to be worked on . But wh y do something that 
the computer can make easier to understand and 
do? 

The program described in this article uses the 
Applesoft BASIC ampersand command(&) to allow 
the naming of subroutines and the easy passing of 
numerical data. With the machine code routine 
installed in memory, the Applesoft program above 
becomes: 

10 COMPL = 1000 
(establish the subroutines name) 

20 & GOSUB COMPL !COMPL(O),A,B,C,D! 
(pass the parameters) 

30 & GOSUB COMPL !COMPL(O),Al,BI,Cl,Dl! 
40 

(Use D and DI in calculations) 

1000 & GET !COMPL(O),W,X,Y,Z! 
(identify the dummy variables) 

1010 (Complicated calculation using W, X and Y) 

1100 z = .... 

1110 &: RETURN !COMPL(O)! 


In addition to passing parameters, Applesoft 
will now support GOTO and GOSUB statements 
that have names in tead of numbers. For example 

JUMP = 1000 : &: GOTO JUMP or COMPL = 1000 : 
&: GOSUB COMPL 

FIRST = 1000 : DEUX = 2000 : ON X GOSUB FIRST, 
DEUX 

I decided to develop this parameter passing 
routine because I am 1·e peatedl y asked to translate 
FORTRAN program with subroutines into Apple­
soft. Most of those subroutines pass variables. 
Making sure that I didn 't duplicate names and that 
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I reassigned the right variable, was LOO much of a 
hassle. Hence this routine. 

Loading The Program 
The machine language program as described in 
this article is too long to put in a normally unused 
area of memor y. The cassette buffer (at $300) will 
only accept a round $CF locations before running 
into the DOS pointe rs at $3DO. 

The prog ram could be placed high in memo ry, 
just below the n0t·mal HIMEM. The HIMEM 
pointers must then be adjusted so that the progr am 
is not touched by Apple oft when strings are used . 
However , this means that people using 48 K and 
32K Apples , with or witho ut the Program Line 
Editor at the top o f memo ry, will a ll need diffe rent 
programs. The modifications are simple , if you 
know how. Therefore , I have adopted the technique 
of moving LOMEM up $200 bytes and storing the 
machine language code in the space crea ted. T hen 
everybod y gets the same code. 

Before entering the demonstration BASIC 
program, type : 

POKE 104,10: POKE 2560,0: NEW 

These three in tructions adjust LOM EM and 
the various Applesoft RUN , LOAD or SAVE pro­
grams. The pointers can be shifted down to their 
normal place by typing FP. 

Afte r the BASIC program ha been run , the 
machine code can.be saved by the command BSA VE 
VARIABLE.PASS, A$803, L$ 181. T he program 
will stay acti ve, below your BASIC program, until 
you power dovm or do an FP. 

To re load the ML program the next time 
you power up , type BRU N VARI ABLE.PASS 
either from the keyboa rd or as pa rt o f your 
HELLO program. The LAST line of the HELLO 
program should be PRINT CHR$(4);"BRUN 
VARIABLE.PASS". 

The first cou pie of sta tements of the hex code 
are the machine language equivalent of POKE 
104, 10: POKE 2560,0: NEW. That means that 
you only have to adjust the memory the 0rst time 
you ente r in the code: If you fo rget to ad)ust the 
memory before runnmg the demo nstration BA IC 
program, you will receive t~e mes~age s.YNT AX 
ERROR in 34057, a non-existent line. Simply type 
NEW: POKE 104, 10 : POKE 2560,0 : NEW, reload 
the program from disk and RUN again . If you 
didn 't adjust LOMEM , then, when the BASI C . 
program stored the mac~ine l a~gua&'e program , 1t 
did so all over itself, causmg a g1ga nt1C mess. 

T here is a sneaky reason for starting the ma­
chine language program at $803 (205 1) rather 
than at $800, the start of the empty memory area . 
Suppose that, for some reason or another, you 
need to enter FP to recover from your program 

doings mething strange. T yping FP causes O's LO 

be written at locations $800-$802 to indicate that 
there is no longe r a program in the memory. This 
misses 1.he ML program since it starts at $ 03 . 
Thus, a quick CALL 2051 and ABRACADABRA, 
the pointers shift and the program is back in busi­
ness. 

Th e details o f the demonstration and machine 
language programs a re given a fte r the descripti on 
o f the 11 w S\: NTAX of the instructi ons and limita­
tions of the new commands. 

Syntax For The New Commands 
& GOSUB NAME !NAME(O),A,B, .. ... ! 

Th name o f the subroutine mu t be predefin ed 
before 1.he subroutine is called (e.g. NA rE = I 000). 

T e first paramete r a fter the exclamation 
mark musl be an a rray; othe rwise , a BAD SU B­
SCRIPT ERROR occurs. It is sugges ted that the 
name o f this arra be the sa m as the name of the 
subroutine; for ease of remembering ra ther than 
necessity. If more than ten paramete rs are to be 
passed by the routine, the a rray must be DIM en­
ioned to the num ber o f pa ramete rs. o check is 

per fo rmed to see if the a rray is large enough fo r 
a ll the paramete rs used. 

The other parameters must be numerica l, 
eithe r real variables (A, B etc.) or elements o f a rea l 
array (A( I) B( l ) e tc.). T he a r rays do n't ha,·e to be 
predi ensioned unless the i1· length i grea ter than 
ten. Er rors will occur on attempting to pass a string 
(TYPE MISMATC H) or an integer (SYNTAX). It 
sho uld be noted that it is the value of the arra 
element that is moved and 11 0 / the a rray itself. T his 
means that you can't pass ove r the who! array by 
passim,. over the fir t elemem of an array. (c. f. In 
FORTd AN, it is the address which is passed and 
not the va lue of the a rray e lement. So, the whole 
array can be accessed from FORT RAN subro utine 
if you know the fir t add res. In Apple oft. memo ry 
is continually being repos itio ned . T he address o f 
any variable is therefore continually ch a ?gin ~, 
makin g any address stored ve ry qu1Ckly invalid .) 

T he pa rameter do not need to have been 
defin ed b fo re ca lling the subroutin . T he machine 
language program makes use of Applesoft ro utines 
which automaticall y allocate space m the memo ry 
for new arrays and va riable . 

& GET !NAME(O),P,Q,. .... ! 

T his should be the first statement of th sub­
routine . T he subroutine can't be recursi,·e (it can't 
call itself) . 

T is command doe not extend an existin g 
Applesoft command as did the & GO UB, & RE­
T URN and & GOT O commands. T herefo re I had 
to use a different command . I decided to use GET, 
Since to me , this new command goes and gets the 
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parameter values. If you would prefer a different : ~· f ..___ · -~ ~ .~~ 
command , such as LOAD, then the modification to 
allow this is simple. To have a different command, i '$'ii'. ·~"' 
POKE its token into location 2600 ($828) before The 11Everything" 1/0 Board 
BSA VEing the program. For example, POKE 2600 
, 167 will change this command to be & RECALL 
!. ..... ! rather than & GET !. ..... !. (See page 121 of 
the Applesoft Manual for a list of the token ). 

The first parameter after the exclamation 
mark must be the same array used in the & GOSUB 
statement, otherwise unexpected values will be:put 
into the parameters (P etc) . 

The other parameters must be real , otherwise 
a TYPE MISMATCH or SYNTAX ERROR will 
result. Either real variables (P) or elements of real 
arrays (P(l)) may be used. Again, the parameters 
don 't have to be predefined before the subroutine 
call , unless they are arrays of length greater than 
ten. If the arrays need to be DIMensioned re­
member to do it outside the subroutine. Othenvise a 
REDIMENSIONED ARRAY ERROR wi ll result 
on the second subroutine call. 

The number of parameter in the & GET 
statement should be the same a the number of 
parameters in the & GOSUB statement. If this 
cond ition is not met, strange values could arrive in 
the parameters of the & GET statement. 

& RETURN !NAME(O)I 

1 he array used in the & RETUR statement 
shou ld be the same array as used in the & GOSUB 
and & GET statements. As this array is used to 

temporarily store text pointers to the & GOS B 
and & GET statements, strange result cou ld result 
if the wrong array is used. However, it is probable 
that , instead of funny results , a SYNTAX ERROR 
will occur. The likelihood of the wrong array point­
ing to valid names in separate locations in memory 
is very small. 

If the number of parameters in the & GET 
statement is not the same as the number of pa­
rameters in the & GOSUB statement, unpredictable 
values will be put into the parameters. 

& GOTO NAME and & GOSUB NAME 

The name of the subroutin must be estab­
lished before it is ca lled. If these commands are 
used , a normal RETURN is a ll that is needed. If & 
GET and & RETURN are used , a SYNTAX 
ERROR wi ll occur. 

& ON X GOSUB FNAME, SNAME and & ON X 

GOTO FNAME, SNAME 


These ON X ... . command are supported, 
provided that no param ters are passed. That means 
that & ON X GOSUB F AME, S AME i: permitted 
but & 0 . X GOSUB F AME !F AME(O),A,B,C,D! 
SN AME !S AME(O),A,B,C,D! is not. I felt that 
passing parameters in ON X ... statements made 

for the Apple Il & II+ 
OMNI is a multi-function input/output board for the Apple II or 
II+ computer. It pravides. on a single board. most of the "missing" 
features needed to make the Apple a complete computer. With 
OMNI your Apple can h<rve: 

· Parallel 1/0 with handshaking 
• RS232 Level serial 1/0 (software 

driven) 
· 24 Hr. Real Time Clock with Alarm 
. 2K EPROM with graphics. 1/0 

driver. and screen editor firmware 
• 256 Byte PROM supervisory 

firmware 
·Six 2K PROM/EPROM expansion 

sockets software selectable (one 
socket used for Eclectic firmware. 
5 available for user) 

INPUT: 
· Generate full ASCII charaaer set 

from keyboard 
· Optional shift key detection 
· User-<Jefinable ··soft'· keys with 

screen legends • 
• Integrated text line editor full 

cursor movement insertion/ 
deletion modes 

• Key legend stickers included 
• Demonstration Diskette with pro­

gramming examples and a Soft 
Charaaer Editor 

OUTPUT: 

· Fulr"96 charaaer ASCII display 

• Concurrent 64 user-<Jefinable 

··soft'' charaaers 
• Optional character overstrike and 

EOR on background 
• Optional'double-width color 

charaaers 
• Charaaer rotation in 90° steps 

l\Jev'er bebre 11.:M! so mar1f functions been available on a single board. 

OMNI was designed with one major goal in mind. flexibility. The 
OMNI system consists of some extremely simple but -.ery sophisticated 
hardware. a large amount of powerful firmware (programs 
permanently residing in Read Only Memory chips). and an equally 
extensive amount of software (programs residing on diskette that 
are loaded into RAM as needed). In addition. OMNI comes with 
extensive documentation. 

CCLCCtiC

)Y)l:i:m)

CORPORATION 

To order TOLL FREE: 1-800- 527-3135 
or Order by Mall Below 

Eclectlc Systems Corporation, P.O. Box 1166, Addison, TX 75001 
Here's my order for OMNI at 5268 plus S3 for Shippi')9 and handling 

(UPS surlace. unless specified!. SS Ol.e~as. 

O My check is enclosed. 

O Please charge my VISA __ Mastercard - ­

Account II Expires ____ 


Address---- -----------­

City/State ________ Zip ______ 

Signature _______________ 
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the statements very unwie ld y. The original idea 
behind introducing these new commands was to 
make the programs more readable rather than 
less. Multiline lF...THEN commands would do the 
same job, in a more read able fas hion . For those 
people interested in implementing the unweilcl y 
ON ... version , I have included the add itional code 
needed (line 176-1 89). 

Warning 
Warning on renumbering and crunching pro­
grams: Renumbering programs wil l not change the 
values of variables. Therefore they wi ll not change 
the pointers to the subrou rines ca lled by these new 
commands. This must be done by hand a fte r the 
renumbering is complete. tilities that crunch 
programs will not recognize the fact that the sub­
routines are being called and therefo re wi ll remove 
them as dead code. To overcome this removal 
problem, a dumm y line that ca lls a ll subroutin , 
must be added to the program . Afte r crunching, 
delete the dumm y line. For example : 

IO NAME= 1000 : FIRST= 2000 
(define the subroutines) 

20 IF X = 0 THEN GOSUB 1000 : GOSUB 2000 : 
GOTO 20 (dummy line to be removed after 
crunching) 

Note that the dummy line is an IF..THEN statement 
that loops to itself. This means that a CR CHER, 
such as the one in DAK I 5 PROGRAMMI G 
AIDS 3.3 , will leave that line alone, making it easy 
to remove. 

BASIC Program Description 
Line 180 - Esta blishes the machine language 

program. 
Line 200 - E tablishes the name of the sub­

routines to be ca ll ed. 
Line 220 - Demonstra tes the command & 

GOSUB without passing a ny variables. 
Line 250 - A loop is used to how that the 

stack is not corrupted by u ·ing these new com­
mands. An OUT OF MEMORY ERROR will occui­
for 25 GOSUB calls without a proper retu rn . 

Line 260-280 - Establish random numbe rs for 
use in the va1·iable . 

Lines 290-320 - De monstrates the & GOS B 
command using both simple variables and arrays 
elements . The example subroutine adds together 
the first two numbers pa sed to it. T he res ult is 
passed back in the third pa ramete r . 

Line 360 - Demonstrates that the subroutine 
call operated and that pa rameters were passed 
both ways. 

Line 370 - Delay loop. 
Line 1000 - Subroutine ca lled with ut pass ing 

variables. 
Line 2000 - New subroutine showing that 

variables were passed and used within the 

subrout ine . 
Line 5000-5070 - Machine la nguage loading 

subroutine. It fir t check that the DATA tatc­
ment. h ve b en typ din correctl y. Each DATA 
sta tement is the va lue of 16 loca tions plus the sum 
of the p revious 16 locations used as a simple check­
sum. A typo error is indicated if the checksum is 
not the sum of th e previo us 16 locations. 

Line 5080-5120 - Chec ks that POKE · have 
been per formed. 

Line 5130-5140 - POK Es the ro utine into 
memor . 

Line 5150- Thi estab li shes the AMPERSAND 
vector (&) pointers. T hi · ca ll is not necessa ry if th 
machine code is BR , but is necessa ry if the 
subroutine is BLOADed. ote that the CALL 
from BAS IC is not the start o f the ML program . If 
we did CA LL the sta rt of the program , a n a utomati c 
NEW wou ld occur, wiping ou t the demonstration 
program. 

Machin1~ Code Description 
Briefly, the machine language program works as 
fo llow: 

&: GO UB ' tvfE !l'\A ME(O),A ,B ... ! T he text 
pointe rs to the va riable A a rc ·wrecl in the fi rst two 
bytes of N AME(O). T hen the value of A is moved 
into NA.\trE(l), B into AME(2) and o on. 

& GET! AME(O) ,W X,. .. ! The tex t po inte rs 
to the variable Ware sto red in the second two bytes 
of NAM E(O). T he value of AME( I) is moved in to 
W, AME(2) in to X and so o n. 

& R ETU R !1 A lE(O)! The text pointer to 
ware 1·ecovered. The CUIT Ill va lues ( r W, x .. a re 
moved into A 1£( 1), IAME(2)e lc.Thenthetex t 
pointer to A is recove red. T he va lues i 11 \!A [ E( I), 
NAME(~~ ) ... a re moved in to A, B .... 

The method of impleme nling the olhe r com­
mands i · described in COMPUTE!# 12. 

Lines 15-31 - Zero page usage. 
Lint!S 33-43 - Definition o f toke n . 
Lines 45-61 - Pointers to Ap plesoft rn utines. 

Internal Ap plesofl routines a rc used to cut clow n 
the amount of cod required. 

ADJMEM and A fP ER. Lines 65-77 - Do th e 
mach ine language equivale nt o f POKE I04,0: 
POKE 2b60,0: EW. T he n set the AMPERSAND 
vecto r . 

E TRY. Lines 80-92 -Check on wh ich o f' th e 
new commands i required . 

GOT O . Lines 94-99 - Front end o f' th e normal 
Applesoh GOTO rout ine moved and mod ified to 
allow va ri ables and numbers to be used in the 
GOTO statement. 

GOS B. Lines 101-134 - Ha ndlin g .of" the & 
GOSUB command . ' 
, Line 101. - Front end of the normal Applesoft 

GOSUB routme moved and modified to a llow 

http:Handling.of
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'll of our most-asked-for Apple Utilities 
by Bert Kersey •B< AoDl<so~ ROM 

for'rOUR.BtgAPP'c!:-Ou" 21 most-.osk£6-f0f Appk:VtiibnonOM bg 
cNic-U.t fonftettu mokei Pfopctfy spoccd & OOcitcd 1stJnSS with 
pfintcr p05c brcob. £0Ch ptogrom stotcmcnt is on o new line wM I · 
Thal's& LOOP1 coled out. a srir:ac dc-bu<Jgu! Catafo!ln any number 
Of colu1nnt & ony pogc ·width to CRT °' printer. Automotk:.,,.,. pent 
the Aun·Numbcr & lo s t •uu~.d .Dat e In your pro5rams. Make any 
COftU1t11Kf lmhlbk In yo!X ~t.; Access ptoyam I~ In rnctnOfy 
for s&rt>asc rcpoir & " k9ol" ottcration; Ouk.ldy sort & storc info on 
disk; Au n any Appluolt Ille while: another nays intact; Movc linu 
WTttlWl yOl.K progroms., Rcnumbtt to 65535; ~ invc-K, INVl5'BLE & 
trick Ne~ COO'Yert dee to hex & bin¥y, or IHT to FP, Append 
pro5roms, dump the tut icrccn to ANY punter •.. Mor e too : t1 
rro,,..., Jou• 
PLUS ••• APPLE TIP BOOK NUMBER THREE! 
40 PAG£5 of new l •P\ 1'•Ck\ .!L oH•cln- 005 luocrv Copy 
Stopper\ P1oqromm1nq tf'lr- lle\CI ti.:e, S much more Plu\ 
undrnt.md.sb'c e1p14notiom o r how f'd(h u (<ty Pfosr.im ....o rt.\­
One Of the be'\I A.pplt" ~.sr,..n'J loot\ on !"le m.,n.et toa.,,• 

V' Utlltty City on APPk':SOtt O.sk 
V" 40·po9e Bcagl(: Btos Appk Tip Book = 3 v ADDI< PHKS, POKES & POINTERS Cho~ 

WITH EACH ORDER, YOU, Will RECEIVE ••• 
D Dos lou.. Ut1lty Oty °' Alpf\a P1ot on Aoo&nott OtSk 
0 A 4<k>ogt. Apple 1'lp look (uch cnbfdy dif'f'ue:nt} 
a An 11JC11 N>P'f: ruxs, POKts a '°""nu Chert 

dos boss 
DISK COMMAND EDITOR 

A clouk uatty YoU wll ENJOY! Rename ComrHndi: "'C4t4'og" con 
~ " Cot," etc. Sne-Ptotcct your Pf'O!rarH; UnouthOrized copy ot· 
tcmpu P1oduc:e '"Not Copyobk" mess.age. 1·Key Progrom Sdection 

TOLL FREEorder Desk: 
24 hour d VISA or COD orders. call: 

Alaska/Hawaii : ~~~~.2.,,;.00.• coo°'dcn.".od n .i 

Ma~terC~~ ' 800-854-2003 ext. 827 
Na~on"".'1 e: 800-522-1500 ext. 827 
California: 54 2622 ext 827 

(Order\ ontf pklls.< . Quc.stiOM, 

alpha plot 

HI-Res Apple Graphics/Text Utility 
by lcrt Keney & Jack Caa&kty 48K REOUUlED 

HI-RES DRAWi HG : Crute. h..rcs p ictures & chores , 
eppcnd41bk to yout prosra..a. JCC)'t)Oord °' P«id&e contr°', Op­
bOnM Xdfow ClllOf (s.ce IM.1 bdorc. you draw!), My cOlof rru. er 
A1'V[RSE (ooc:>OVtc cl t>ockyound), O'dcs, Benes & Elc:M.s, Med °' 
not. Bonus Pr09'4m1' too-SCIUHCHU stores ~a in as lttk M 11 l 
normal d\k \P«C SHlfll.l trbnsfcn ony POttlOn or me f'Hesw:rc.cn 
Abo~ tV-ra m.,u ond conYUt ...aa to lo-Ru & boclc 
!cr r~m, ot>WKbl 

HI-RES TEXT: koutttul uppa & lower cast: wrth Daccnckn, 
c()l()t or rcvcn.c, Po-Wonobk anywnvc (NOT restrict~ by Htabs A 
VU!bs). Profcuionol lool0o9 NOPOITIOHAL. SPACING! Adjumbk 
Type Size, Lcodlng (llnc spocing) & Kerning (J e tter speclng ). Multi· 
diu:ctlonal typing. up , down, even bodtwards! 

h o m cotolOg (extrcm<l'y handy l ). Cbtok>g Customiz:cr-Che~e 06lt 
Volume mcuo~e to your btlc:, Omit or oner Ne codes, Cot&IC>g by ftlc 
type , cl c. Rewntc Err()( MeUttgu- "Synt4X Error" con~ "()op\!" 
Of enytnlng you want! 

All of Ooa lou'& dla119c fuurcs may be eppc:ndcd to your pro· 
!r•m&, '° th•I enyone us.Ing your dl&k& on any Apple (booted or 
not) wil be form1ttln9 DOS the way you dcU,ncd h i 

PLUS ••• APPLE TIP BOOK NUMBER TWO! 
With valuable DOS infonnotJon Polo.ins Around.., £\OS M.il.inq 
PTosrarm Unhtdtie. Two Soded O.~ fop\ (,1r c o! You' Drive\ 

Crub-R Pee~') A ~ J 'l Y'.. 3 3 etc 

variables and numbers in subroutine ca lls. 
Line 121 - Is the fi rs t paramete r an array? 

T his array is used for the storage of the text pointers 
and the parameters. The stack would get too full if 
it were used. 

Line 130: - Store text pointers. 
Line 132 - Move the o ther paramete rs into 

the array fo r sto rage. 
GET. Lines 136-140- H andling of the & GET 

command. 
Line 136 - Locate the torage ar ray. 
Line 137 - Store the tex t pointe rs. 
Line 139 - Move values stored in the a rray 

into the new parameters . 
ARRay-GET. Lines 142-149 - Gets and stores 

the locatio n of the storage a r ray after heckin g the 
leading exclamation mark . 

O N. Lines 151-189- Handling of the O N X ... 
command. 

Line 152 - Get the value o f X. 
Line 154 - Determine if 0 ..GOTO or ON .. 

GOS B. 
Line 163 - Decrement X until fi nd the sub­

routine requested . 
Line 167 - Step over the values not bein g 

used . 
Line 172 - Return LO BAS IC if ubroutine not 

found . 
Line 176-189 - Adding these instructions will 

allow the passing of pa rameters in O N X ... 
commands. 

RETURN. Lines 191-213- Handling of the & 
RETU R command. 

Line 191 - Locate the storage array. 
Line 198 - Store the current text pointe rs. 
Line 199 - Recove r the text pointers fro m the 

& GET statement. 
Line 200 - Move the current values of the 

pa rameters in the & GET statement into storage. 
Line 201 - Reset the storage array pointer . 
Line 205 - Recove r the tex t pointers fro m the 

& GOSU B statement. 
Line 206 - Move the values in the storage 

array in to the para mete rs used in the & GOSU B 
statement. 

Line 207 - Recover the cu rrent text pointers 
and perfo rm a normal RETU RN. 

C HecK-ARRay. Lines 215-228- Checks and 
adj usts the poil)ters LO the storage ar ray if new 
va riables have been introduced du ring the com­
mands & GOSUB and & GET. 

Modifications to the next two subroutines, 
PARSTO and ST OPAR will a llow the passing of 
INTEGER parameters. 

PARameters-to-STOrage. Lines 230-243 ­
Moves the current values of the parameters in the 
& GOS UB and & GET commands into the storage 

http:f'Hesw:rc.cn
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array. Checks for integers and stri ngs. 
STOrage-to-PARameters. Lines 244-257 ­

Moves the va lues in the storage ar ray in to the 
paramete rs in the & GOSU B and & GET 
commands. 

STOre-TeXT-pointers. Lines 259-264- Stores 
the current text pointers into the zeroth element 
(NAME(O)) of the storage a rray. T he Y register is 
preset. 

GET-TeXT-pointers. Lines 266-271 - Re­
covers the text poin~ers stored in the zeroth element 
of the storage array according to the value set in 
the Y regi ter. 

ADJ ust- Po inTers. Lines 273-276 - Adjust the 
pointers to the storage a rray if they have shifted 
because a new variable has been made. Note that 
the pointers don 't have to be adj usted if a new 
array-has been made. All new a rrays will be placed 
above the storage array in memory as the sto rage 
a rray is defined first. 

COMmand-E D. Lines 278-283 - Looks for 
the fin al exclamation mark(!) of the command or 
othe r parameter. Pops the last subrou tine address 
off o f the stack allowing a quick return to BASIC if 
at the command's end . 

Referen es 
··r.pple.wft Internal £11/1)' Points" by APJ1lesoji Computer Inc. i 11 


Apple Orchard iVl arrh!April 1980, p. 12. 


"Some Ru11ti1w~ in Apth.10/t Basic·· b_,,.J. IJ11111·1jieltl i11 COM PUT£.1 , 

Septembn/Ortobl'I' 1980. /1. 6R. 

·Resolving A/J/h.10ft and Hires Grnphic.1 M1•11101y Cunjlicts" by.J. 

Schmoyer in COMPUTE!, April 1981 , p. 76. 


"Using Na1111'(I COSUB and COTO Stotn11t'nl.1 in AjJjJle.wft BASIC' 

by J\11. 	 mith in CO/vi PUTE .1, \!lay 198 1, /1. 6·1. 

HH'l 	 ***************************** 
110 	REM * MIKE SMITH * 
120 	 REM * 304, 86TH AVENUE SE * 
130 	 REM* CALGARY, ALBERTA * 
140 	 REM * CANADA T2H 1N7 * 
150 	 ***************************** 
160 	REM 
170 	REM SET UP THE MACHINE CODE 
180 	GOSUB 5000 
190 REM SET UP THE SUBROUTINE NAM 

ES 
200 DEMO =1000:ADDIT = 2000 
210 REM DEMONSTRATE NAMED GOSUB AN 

D GOTO 
220 & GOSUB DEMO:JUMP = 240: & GO 

TO JUMP 
230 REM DEMONSTRATE STACK OKAY 
240 PRINT "HERE BY NAMED GOTO": PRI 

NT 
250 	 FOR J = l TO 25 
260 	 REM MAKE UP NUMBERS 
270 	K =INT (10 * RND (1)): =INT ( 

10 * RND ( l) ) 

280 	 P = INT 10 * RND (1)) : Q( l) = 
I NT (10 * RND ( 1) ) 

290 	 REM 
300 	 & GOSUB ADDIT!ADDIT(0), K,L,M ! 
310 REM DEMONSTRATE PASSING OF AR 

RAY ELEMENT 
320 & GOSUB ADDIT!ADDIT(0),P,Q(l), 

R! 
330 	 REM 
340 REM PRINT AND SHOW THAT HAVE US 

ED SUBROUTINE 
350 REM 
360 PRINT K;" + ";L;" = ";M: PRINT ­

P;" 	+ ";Q(l);" = ";R: PRIN 
T 

370 	 FOR Z = 1 TO 500: NEXT Z 
380 	NEXT J: STOP 
970 	 REM 
980 	R~M DEMONSTRATION SUBROUTINE 
990 	 REM 
1000 PRINT : PRINT "HERE BY THE GOSU 

B CALLED DEMO" 
1010 PRINT : RETURN 
1960 REM 
1970 REM SUBROUTINE ADDIT 
1980 REM 
1990 REM DEMONSTRA'tE PASSING BACK 0 

F ARRAY ELEMENT 
2000 	 & GET !ADDIT(0) ,T,U,V(4) ! 
2010 	V(4) = T + U 
2020 	 & RETURN !ADD IT(0) ! 
4970 	 REM 
4980 	 REM MACHINE CODE ESTABLISHED 
4990 	 REM 

5000 BOT = 8 * 256 + 3:HIGH = 9 * 25 
6 + 10 * 16 + 2 

5010 	 REM FLAG FOR CHECKSUM 
5020 	 OK = l:LINE = 6000 
5030 	 FOR J = BOT TO HIGH STEP 16 
5040 	CHECK = 0: FORK = J TO J + 15: 

READ IT:CHECK = CHECK + I 
T: NEXT K 

5050 READ NUM: IF NUM < > CHECK THEN 
PRINT "TYPO IN LINE "LINE 

: : OK = 0 
5060 LINE = LINE + 10: NEXT J 
5070 IF OK = 0 THEN STOP 
5080 PRINT : INPUT "DID YOU REMEMBE 

R THE POKES? ";A$ 
5090 IF LEFT$ (A$,l) = "Y" THE N 5130 

5100 PRINT : PRINT "SAVE THIS PROGRA 
M AND THEN" 

5110 PRINT : INVERSE : PRINT "NEW:PO 
KE104,10:POKE2560,0:NEW": ­
NORMAL : PRINT 

5120 PRINT "THEN RELOAD AND RUN .": S 
TOP 

5130 RESTORE : FOR J = BOT TO HIGH S 
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TEP 16 
5140 FOR K = J TO J + 15: READ IT: P 

OKE {K),IT: NEXT K: READ I 
T: NEXT J 

5150 PRINT : PRINT "BLOAD OKAY": CAL 
L BOT+ 12: RETURN 

5970 REM 
5980 REM MACHINE CODE DATA 
5990 REM 
6000 DATA 169,10,133,104,169,0,l0,32 

,75,214,169,76;141,245,168 
8 

6010 DATA 3,169,31,141,246,3,169,8,1 
41,247,3,96,201,171,240,25 
,1894 

6020 DATA 201,176,240,36,201,190,240 
,106,201,180,208,3,76,181, 
8,201,2448 

6030 DATA 177,208,3,76,230,8,76,201, 
222,32,66,8,76,65,217,32,1 
697 

6040 DATA 177,0,32,123,221,76,82,231 
,169,3,32,214,211,165,185, 
72,1993 

6050 DATA 165,184,72,165,118,72,165, 
117,72,169,176,72,32,66,8, 
32,1685 

6060 	 DATA 183,0,201,0,240,38,201,58, 
240,34,201,44,240,30,32,16 
6,1908 

6070 DATA 8,196,108,48,6,208,7,197,1 
07,16,3,76,150,225,32,249, 
1636 

6080 DATA 234,32,106,221,160,0,32,11 
9,9,32,52,9,32,63,8,76,118 
5 

6090 DATA 210,215,32,163,8,160,2,32, 
119,9,32,87,9,76,149,217,1 
520 

6100 DATA 32,177,0,201,33,208,143,32 
,177,0,32,227,223,133,0,13 
2,1750 

6110 DATA 1,96,32,177,0,32,248,230,7 
2,201,176,240,13,201,171,2 
40,2130 

6120 DATA 9,201,175,208,224,104,32,1 
77,0,72,198,161,208,4,104, 
76,1953 . 

6130 DATA 31,8,32,177,0,32,227,223,3 
2,183,0,201,44,240,235,104 
I 1769 

6140 DATA 104,104,96,32,163,8,141,16 
2,9,140,163,9,165,184,72,l 
65,1717 

6150 DATA 185,72,160,2,32,129,9,32,5 
2,9,173,162,9,133,0,173,13 
32 

6160 DATA 163,9,133,1,160,0,32,129,9 
,32,87,9,104,133,185,104,1 

290 
6170 DATA 133,184,32,177,0,76,107,21 

7,165,107,197,2,208,1,96,1 
33,1835 

6180 DATA 2,169,7,208,2,169,5,24,101 
,0,133,0,2,144,230,1,1197 

6190 DATA 96,32,139,9,32,123,221,32, 
106,221,165,18,240,3,76,19 
8,1711 

6200 DATA 8,32,27,9,166,0,164,1,32,4 
3,235,32,149,9,32,177,1116 

6210 DATA 0,76,55,9,32,139,9,32,227, 
223,32,27,9,165,0,164,1199 

6220 DATA 1,32,249,234,166,131,164,1 
32,32,43,235,32,149,9,32,1 
77 1,1818 

6230 DATA 0,76,90,9,165,184,145,0,20 
0,165,185,145,0,96,177,0,1 
6 37 

6240 DATA 133,184,200,177,0,133,185, 
96,165,107,133,2,32,40,9,7 
6,1672 

6250 DATA 190,222,32,40,9,32,183,0,2 
01,33,208,2,104,104,96,0,1 
4 56 

6260 DATA 104,104,96,0,0,0,0,0,0,0,0 
,0,0,0,0,0,304 

© 

MEMOREX 
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THE MOSAIC 32K RJU1 FOR A TARI 


Y" CtESIGN 
Y" ~t1ATERIALS 
Y" s:AFETY 
Y" CiUARANTEE 
THE ONLY CHOICE 
You own th~ best micro computer available. the Atari* . At 
M osaic we've made Atari computers our only business and 
have made our products the best anywhere. You've seen the 
advantage of having a 32K RAM board. The M osaic 32K 

THE MOSAIC MOSAIC OTHER 

ADVANTAGE 32KRAM 32KRAM.S 

Works in both Atari 400 & 800 • • 
Gold edge connectors for better 
reliability • •
Fits Atari 400 without 
modifi cation • • 
Custom components for better 
performance & reliability • 
Highest quality components for 
the best screen clarity •
Full year warranty • 
Designed to take advantage of 
Atari BOO's superior bus structure. • 
Can be used with BK. I6K and 
future products. • 
Allows Atari 800 to have 2 slots 
for future expansion • 
Designed so there's no danger of 
damaging your computer •
Designed for inter-board 
communication in Atari 800 • 
Easy to follow instructions for 
simpler no-solde·r installat ion in 
Atari 400 •
Available companion board (S S) to 
allow running 32K board 
independent of other boards •
Full flexible memory configuration • 

•Traae Mark of Atari. Inc. 

RAM is the only board designed to meet your needs now 
and in the future too. It has designed-in flexibility to be 
compatible with products available in the near future. See 
for yourself, Mosaic is the only choice for the serious 
Atari owner. 

THE BEST SCREEN CLARITY 
Here's what A.NA.L.O.G. magazine had to say: "Mosa ic 
uses. what we feel are the highest quality components. 
which may mprove reliability. " and "The Mosaic showed no 
sign of interference and gave the best screen clarity. " 
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INSIGHT: Atari 
Bill Wilkinson 
Optimized Systems Software 
Cupertino. CA 

This month marks the end of my series on Atari 
I/O. That ce rtainly doesn't mean that we won't 
continue to discuss asse mbl y language 1/0 of related 
to pics; it simply means that I feel I have finished 
my forma l presentation of the material. Again , I 
strongly urge you to purchase the Atari T echnical 
User's/\ oles (ava ilable from Customer Service, 1340 
Bordeaux Ave., Sunnyvale, CA 94086, for $30, 
including shipping). T here is a lot of detail in those 
"notes," including much that l have glossed over. I 
hope that my presentation , though, has served as a 
u able introd uction to the subject. 

Also thi s mon th , I g ive yo u a method for 
crea ting relocatable assembl y language program. 
(and a method to then load them). We use the 
loader to implement our "M:" driver fro?1 Ia.st 
month , completely via BASI C (thus makmg 1t 
usab le for th ose of yo u not ye t into assembly 
language ... and it is LI. able). . . . 

Fina ll y, we con tinue our d1scussH?n .of how . 
BASIC works. De R e Atari, and the senahzed version 
thereof which appea rs in this month's BYTE , doe 
a good j ob o f discussing the how of BAS I C's syn­
taxe r; we will delve into the why. 

Atari 110, Part 4: GRAPHICS 
Errata! Befo re we get started on this month 's topic , 
I must report an er ror I made in COMPUTE!# 18. 
On page 100, in Table l , unde1· the "Note" per­
taining to ICBLUICBL H, I tated that the length 
is decremented by one for each byte transferred . 
Actually, Atari's OS is smarter than that: up.on 
return from GET/P T RECO RD (text or bmary) 

BLU ICB LH conta in a count of the number of 
bytes successfully rr.ansfe r~ed. This result is emi­
nen tl y usable (e.g., 111 copymg ~ecords or even 
whole fi les) , and perhaps we will have a progr am 
here soon th at demonstrates its use. 

On with the new: this whole seri es sta rted as a 
result of a comment that I read which sa id some­
thing like ''Atari graphics fro m assembly l ~nguage 
are hard to do - you have to know about display 

lists, vertica l blank interru pt , etc." Knowing how 
BA IC does graphics for its users I said , "Nonsense! 
It's easy! Someone should show how easy!" And 
Richard Mansfield , of COMPUTE!, said , "Gee, I 
wonder who we could get. .. " Ahem . 

If what you are trying to do is write an im­
proved version of Easte rn Front or Pacman or 
som other such pioneering project, then you ne d 
to know everything ever published and then some. 
But, if what you want is simply a way to transfer 
what you have learned or written using BAS IC 
into a reasonably simple et of assembl y language 
routines, read on . 

Remember , BASIC does all its graphics and 
1/0 via Atari's OS. BASIC knows nothing of grap h­
ics modes, display lists, character sets, color regis­
ters , etc. (True, BASI C A + does its own thing with 
Player/Miss ile Graphics , but that's onl y because . 
Atari's OS doesn 't know about PMG.) So, anythmg 
done with standard BAS IC statements can be 
duplicated easily in assembly language. To demon­
strate the truth of th is, Figure I contains a list of 
the seven BASIC graphics statements together 
with a note on how each is accom plished . 

Accompanying this article is a listing of my 
proposal for a set of standard routines to b~ used 
by assembly language program mers when 1.nte r­
facing to O graphics. T hese routines duplicate, as 
far as prac ticable, the tatements used to do BASI C 
graphics . T he listing clearly ca ll ~ ou~ E TR_Y and 
EXIT parameters for each routme (1.e., register 
usage), so stud y it carefully. . , 

As av ry simple exampl of the ro~tme~ 
usage, I offer a program fragment that 1s wntten 
in both BAS IC and assembly language: 

GRAPHICS3 LDA#3 
JSR GRAPHICS 

COLOR 3 LDA #3 
JSR COLOR 

PLOT 10,10 LDX#lO 
LDA#O 
LDY#IO 
JSR PLOT 

DRAWTO 2S,15 LDX #25 
LDA#O 
LDY#l5 
JSRDRAWTO 

SETCOLOR2,0,14 LDX#2 
LDA#O 
LDY#14 
JSRSETCOLOR 

Before leaving this topic, some notes on the 

I 
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routines might be helpful : since the A-register will 
be z ro upon entry to PLOT, DRAWTO, LOCATE, 
and POS IT IO for all graphics modes excep t 
GR PH IC 8 (o r 24), placing a LD #0 in th e 
beginning of POSIT ION would save code for 
anyone not using'mode 8. Remember , Atari's "S:" 
driver can accomodate GRAPHICS 0 throug h I I 
and 17 through 24. Adding 32 (. 20) to any g raphic 
mode (at the time of th ca ll to GR PHI CS) will 
suppress the e rasure o f"th e screen. (I haven't 
figured out a use for this yet, but it's nice to know 
it's there.) 

Obviousl y, o ne co uld save rim (and sometimes 
space) by perfo rmin g OLOR and SETCOLOR 
a nd PO ITIO via simple stores ( .g. , STA), but 
there is a certain structuring and e legance that 
goes with the use of the routines. The graphics 
routines listed he re in w re asse mbled in the $600 
page of memo r , a much overworked locatio n. I 
would hope that yo u wou ld take the time to type 
them in to our assembler/editor and include them 
directly in future progra ms (EASMD use rs may 
. I CL "DE them indirectl y). I reall y would app re­
cia te hea ring of )'OUr SUCCCS e (o r failures. if any) 
usin g th e e routines. 

So far no assembler available for the Atari 
produces re locatable. linkable object fil es (and , 
from \1·hat I have heard . neither will Ata ri '- {aero 
Asse mble r). v\ hen we produced BASIC A + a nd 
EASMD, we wanted th em to mov them e lves to 
rh e top of memory, so we re- inve nted a scheme I 
have een in several inca rnation before: Assemble 
th e program twice, setting the orig in for any por­
tion(s) to be r lo ated o ne page (256 bytes) hi g he r 
for th econd assembl y, producing two obj ect 
files. V\ rite a program that compares the two objects 
and notes a ll locations that differ by one (differing 
by any o ther a mo unt is a n e rror). Produce a tab le 
(or bit map , or ... ) of all these diffc1·ences. At relo­
catab le load time , read in the fir t.object fi le (to 
where it is to be relocated) a nd use the table to 
change all th e bytes which need to be relocated. 

The s · tcm is a klud ge , but a very effective 
o n . It has a re \\" limitat ion : )"OU still don 't have 
linkable obj en files, yo u must relocate in fu ll page 
incremem (i.e., multipl es of 256 bytes), a nd yo u 
have to have some place safe to put th e re locating 
load r. Are you " ·illing to h e with those limits? 
Then try this. 

I present he re three BASIC programs together 
with instructio n for their use. The first program, 

1lA KEREL (Program I), seems to be w be pe rfectly 
adequate as is, written in BASIC. It's a littl e slow, 
bu! o ne on ly uses it when read y to er a t a new 
re loca table obj ct fi le. The other two programs , 
LOADREL.A and LOADREL.B (Prog1·am. 2 and 
3) , could be advantageously rew ri tten in. assembly 

language. They are presented here in BAS IC 
becau. e (I) this method fulfi ll s th e requirement for 
a "sa f place" for th e load r and (2) by presenting 
them in B SIC th ey ca n b used by those not ye t 
ready to tackle assembly la ng uage and (3) it was 
eas ie r for me. 

T he instructio ns below presume th e use of the 
Atari A emble r/Editor or the OS Er\S\ID , but 
Lhey can be eas il adapLed to most sysLems that 
produce Ata1·i DOS- ompatiblc object Iii s. 

How Tc> Use The Relocator Programs 
I ) Write, assemble, a nd debug yo ur code using 
some li xed address(es). 

2) Emure that your code is a ll in o ne piece (i.e., 
there is on ly o ne* = , at th e beginning or· the code 
segment). 

3) Origin you r code on an even page boundary 
(i. e., u: *= $hh00. Lh e re 'hh ' specifi cs a ny page 
from 02 through FE). Assemble the ·ode into 
an object file on disk named "OBJ ECT I " (use 
ASM ,,#D:OBJECTI ) . 

4) C hange your orig in to one page hi uhe r in me­
mo ry (* =$nn00. \1·he re 'nn' = 'hh · + I ). Asscmbl 
th e code LO "OBJ ECT2" (ASM ,,#D:OBJECT2) . 
5) Ru n the IAK EREL program. It \\' ill produce 
the file "DATA.REL". 

6) Adj ust the \·a lue of the \'a riabl e U MBEROF­
PAGE~ in both LOADREL.A and LOADREL.13 
(Programs 2 and 3) to refl ect Lhe number of 256 ­
byte pages needed by you r routine. SAVE the 
adjusLccl vers ions. 

7) An :v tim e yo u \\' ant to load )'O Ur routine, imply 

use RUN " D:LOADREL.A". 


Notes 
A. Genera ll y, it ' a good idea to have your rouline 
start cxecuLio n at the orig ir i (* = ) poinl. The n you 
can invoke it from BASIC \·ia USR( PEEK( 128) 
+ 256 *(PEEK(l29) - NUMBEROFPAGES)) 

B. If )1<>u RUN "D:LOADREL.A" aga in \1·ithout 
hicting RF. ET, it \1·ill load anot her cop\· abm·e th e 
fii·st. Ot lOO ll eCl l. /mt the ach·a11ta{!CS of bc ino· able 

~ n 

to thus load seve ral different modules sho uld be 

obviou~! 

C. LO AD REL.B performs a n ENTER "D: DA­
TA.REL". Rathe r than wailing for th e ENTER 
each Lim '. yo u ma y SAVE th e re ·ult ant prngr;i 111 
(after l:tking o ut the ENTER line) for a sli <r htl\' 

0 
faster l•.>acl of a pecific module. • 

Final ly. we off r Program ·~ \1·hich may be 
added 10 LOADRU.. B to produce a reloca1ablc.: 
load o f last month' · .. I:" dri\-cr. (Again, be su re 10 
delete the ENTER line from LOADREL.B.) 

For once, I ha ve n 't forgouen yo u cctsseue 

http:LOADREL.13


ARCADE PRO FOOTBALL® 

000000 000 0 00000000000000000 

CHARGERS [4TH QTR] RAMS 
28 :00 1 :12 	 18 

4 

• 

An Armchair Quarterback's 

Dream Come True! 


It's 4th down and 14 on your opponent's 44 yard line. You 're out of time outs with just over 
a minute left in the game. You call it. .. sweep right, screen pass left or go for the bomb! 

Arcade Pro Football® puts you in the middle of 60 minutes of exciting gridiron play. 
You control the action and call all the shots. It's the most realistic computer sports game 
available and it's designed exclusively for the Atari 400/800® personal computers by 
Arcade PLUS. 

With features like these, Arcade Pro Football® is in a league of its own! 
• 	 Play offense and defense head-to-head against the computer or against another 

player! 
• 	 Control two full-color, animated teams in 3-0 perspective on a 100 yard, scrolling 

field! 
• 	4 game variations, including player handicapping! 
• 	Over 25 offensive and defensive play possibilities . . . passing, and catching, running 

and kicking! 
• 	All the fun and excitement of real Pro Football ...penalties, interceptions, fumbles , 

bad snaps, 30 second clock-even 4-channel sound and a crowd to cheer you on! 
Arcade Pro Football® is available on cassette or disk for Atari ® 400/800® computers 
with 16K minimum memory from your local Atari computer dealer. Or send $29.95 
(cassette)/$34.95 (disk) plus $2.50 postage and handling (California residents please 
add 6% sales tax). 

arcadeI 
·	 PLUS© 198!, Arcade PLUS 


Atari 400/800 is a trademark of Atari , Inc . 

5276 Hollister Avenue Suite 208 Santa Barbara, CA 93111 (805) 683-2305 Arcade Pro Football is a trademark of Arcade PLUS. 

http:cassette)/$34.95
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use rs. I f you em e r LOAD REL.A (ca refully, please! ) 
and CSAVE it (or SAVE"C:") on a blank tape you 
need o nl y change th e la ·t line to read RUN " C:". 
T he n NEW and em er LOADREL.B, leaving out 
th e ENTER line, but in cl uding the li sting of Pro­
g ra m 4. Use SAVE"C:" (do NOT use CSA VE... it 
won 't work! ) to place th resultant combina tio n on 
the ta pe after LOADREL.A (a nd of cour e, yo u 
cou ld th e n f'o ll ow on th e sam La pe with a program 
of yo ur own). Yo u may no w enjoy the" I:" drive r 
via thi . tape by CLOADing and RUNning the first 
prog ra m (o r u e RUN" C: " if yo u used SAVE" C:" , 
my own prefe rence for a ll but th larges t programs). 

MA KER EL co uld also be ada pted to cassette 
usage , thou gh not without diffi culty and/o r a re la ­
ti vely la rge amo unt of me mory. Obvio usly, these 
programs can be improved upon tre mendously by 
·impl y add ing, for exam pl , fl ex ibility of fil e name. 
But m y intemio n \\'as to p resent somethin g as 
sim pl and stra ig htforwa rd a pos. ibl e, in th 
hopes that eve ryone wou ld find it readable and 
use ful. Obvious ly, my technique cou ld be adapted 
to other machi ne (does the PET have a re l< ea tin g 
asse mble r?), so ada pt away (a nd b sure LO ·e nd 
COMPUTE! the res ult to sha re \ ith the re L of' us). 
On to li g hte r subjects. 

Inside Basic, Part 2: The Why Of Syntaxing 
Last mo nth I presented a program to prim out th 
keywo1·ds o f' BAS IC. I f yo u took 1.h time to ente r 
and n111 tha t progra m , yo u saw so me stra nge thin g 
in the primout of the operato rs. But the re was a 
method to our mad ness, as you wi ll see. 

Le t us exa mine th <.: wkeni zed (inte rn a l) fo r m 
of th e fo llowing line: 

1025 PRINT " HI THERE", THIS * ( 3 + IS( FUN) ) 
:STOP 

Ass uming th a t we had just previ(>U ly NEWed. th 
toke ni zed fo rm of th at line i as fo ll o \\'S (a ll numbe rs 
in decimal): 

01 04 36 33 32 15 08 72 73 32 84 72 69 18 128 
36 43 14 64 03 00 00 00 00 37 129 56 130 44 
44 20 36 38 22 

O \,. th at isn 't too terr iblv u e ful o r r adable o 
le t's examine th e toke ns ;rne a t a Lime: ' 

0 1 04 T his is the li nenumber (4*256 + I= 1025) 
in sta nda rd 6502 form. 

3f:i Th is is the li ne length , including th e lin e 

33 

32 

15 

08 	72 73 32 
7-1- 72 69 
82 69 

18 
128 

36 
43 

14 

Figure L 

BASIC 
Stateme t 

GRAPHICSg 

COLORc 
POSITIO N h,v 

PLOTh.v 

LOCAT E h,v,c 

DRAWTOh,v 

n um b r and this byte. 

Statement length of the first state men t. 

Actua ll y, this is the d isplace me m to the 

beginningofthc ncx l sta tement (from th e 

begin ning of' th e li ne). 

The to ke n for PR ! T. Check the o utput of 

the keyword print ing program fro m last 

mo nth . 

A specia l to ken that ·ays a st r in g consta nt 

fo llows. 

T he strin a cons tan t consists ofa byte tha t 

give the length of the strin g fo llm,·ed by 

the characte r of the string . No te that Lhe 

quotes have d isa ppea red. 

T hecomnn, to ken ized . 

Our Ii rst va riab le! Operator tokens over 

127 a re variab les. T he \·a riab le number (in 

the variable table) is 128 less than the token 

va lue. T his va riablc is THIS. 

T he mu ltipli ca tio n operator. 

One variety of left paremhesis. Th is o ne i 

a no rmal o r ex press ion le ft pa renth es is. 

Another pecia l token (actua ll )" number 2 


Action performed 

I rbit -l ( I 0) of"g ' is O il . this is the 
sa me as OPEN #6, 12, g-1 6, "S:" 
If the bit is off, this is the same as 

OPEN #6, 16+ 12,g, "S:" 
(l\ote: the firth bit, 20 , or·g' should be 
copied into A ·x I . th ·OPEN mode .) 
Simply saves 'c' in a saf'c place. 
Places ·1r · i11 loca ti onsS5 ·- and. 56 
(L B./\ ISB) 
Places 'v' in loca tion "-l 
Per·forms a POSITION h ,v and th en 
Pe rforms a PUT #6,c (wher·e · ·· is 1he 
color sa ,·ed liyCOLOR) 
Performs a POSITION h ,v and th L'n 
Performs a GET #6,c 
Performs a POSITION h ,v and then 
Does a POKE 763, c ('c' is th e CO LO R 
sa ,·ed , as above) and 1 hen 
Pcr· f'o rm~ an XIO 17, #6, 12, 0, " S: " 

SETCOLOR r ,h ,lu ls equi \'a k111 to POKE 708 + r, 
h*hl 6+ 1u 

Note: Fl LL may be pe r forn1ed from assembly language by l'ol­
lo \\'in g e):actl v the same sequence specified in the 8 1Hir N1jn1'1/fl' 
,\ fonrwl. 1sin)5 XIO 18, e tc. 

Program l: MAKEREL 


100 REM *** OPEN ALL 3 FILES *** 

l.10 OP EN :fl: :l. ,L! , O, "D! ()[:,JECTl" 
l. 2 0 OPEN :ll:2,Ll t 0,"D ! CJB~JECT 2 " 
1 ~l 0 () p E N :fl: 3 • 8 , 0 • " [) : DAT A • f\ EL II 
l.5 0 REM *** INITIALIZE VARIAB LES ••• 
160 L..INE = 10000 



64 03 00 00 
00 00 

3i 

129 

56 

I '.30 

44 44 

20 

o f" 2) , says a numeric 

co nstant fo llows. 


T he conslant , in Atar i 

BASIC inte rnal Ooalin g 

po int form. T his is 

unique, as we shall see 

soon. 


An addition operator. 


T he va riable IS (a lread y 

known to be a n a i-ray, 

though it has not ye l 

been DI Men io ned ). 

Ano th er le fl paren­

Lhes is. T his o ne is ca lled 

an "a rray left paren" in 

the BAS! C source li sting. 

We will late r see why it 

is distinct. 


Our last variab le , FUN. 


Two righl parentheses . 

Strange, they are both 

the same. 


Our End-Of-Statement 


ALI BABA and the Forty Thieves 
QUALITY SOFTWARE 

Encounter sultans, thieves, fierce and friendly creatures as you 
guide your alter ego, Ali Baba, through the thieve's mountain den in 
an attempt to rescue the beautiful Princess. Treasure, magic, and 
danger await you! Up to seventeen friendly characters can join 
together to rescue the Princess-all in high resolution color graphics . 
Every adventure is different and. exciting. Ali Baba also features a 
SAVE GAME option for resumed play later. Keyboard or joystick. 
Cat No. 3391 Atari, 32K, disk, machine language 
$32.95 

Lo ken , oll1erwise kn ow n 
as a colo n. 

36 T he statemenl end d is­
placement fo r the second 
stateme nt o n th is li ne. 

38 T he to ke n fo r STOP. 
Again , refe r to the key ­
word li sting program. 

22 An End-Of-Line token, 
o therwise know n as a 
RETU RN. 

Wasn't that fun? For a ma o ­
chist? H opefu lly, yo u are as kin g 
questions that begin with "Wh y." 

Wh) toke ni ze at a ll ? For com­
pactness: in o ur exam ple we saved 
six bytes over a straight source 
line. For speed: it is much faster (at 
run-time) to discove r that, fo r ex ­
ample, 32 means "PRI NT" than it 
would be if we had to exa mine the 
letters "P", "R", " I " , "N", ''T " for a 
keyword matc h. Because token­
izing is almost a n auto matic by­
product of syntaxing. 

Why syntax-check at entry? 
Because it is embarrasing to g ive a 
program to someone , have the m 
run it, and ge t a SY TAX ERROR 
message a t line 23776 (the line that 
ha ndles disk full cond itions, which 
we neve r got to whe n we were 
testing). Because it ma kes pro­
gram entry so much easier for be-

VERBATIM DATLIFE DISKETTES 
Perfect for ATARI, APPLE, TRS-80, or any 5 1;4 " soft-sector 

computer (35 or 40 track). Includes a built-in hub protector ring. 
Cat No. 1147 
$28.00 

GHOST HUNTER ARCADE PLUS 
Your mission in GHOST HUNTER is simple-rid the mansion on 

Huckleberry Hill of ghosts ... before they get you! Features high resolu­
tion, fast-paced action as you race around in one of up to 16 different 
mazes. GHOST HUNTER is a one or two player game-play solo or 
head-to-head against another player. For Atari 800 OR 400! 

Cat. No. 3341 Atari 16K, cass. , joystick, machine language $29.95 
Cat. No. 3342 Atari 16K, disk, joystick, machine language $34.95 

HOW TO ORDER 
Mention this ad and WE PAY SHIPPING (UPS ground-USA)! Call 

or write. Pay by check, M/ C, Visa, or COD (add $1.40 for COD). 
Offer expires March 1, 1982. 

!!!!! FREE SHIPPING FREE SHIPPING 
FREE SHIPPING !!!!! 

19511 Business Center Dr. Dept. G2 

Northridge, CA 91324 


(800) 423-5387 (213) 886-9200 
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170 DCNT ==O 
200 REM *** STRIP HEADER ($FFFF> WORD *** 
220 GET t:L,FF:CET lltFF 
23 0 REM STRIP HEADER AND ADDRESS ES FROM FILE2 
240 GET t 2 ,FF:GET t2,FF!REM HEAD ER 
250 GET 12,FF:CET 12,FF:REM START ADDRESS 
260 GET t2,FF:GET t 2, FF :REM END ADDRES S 
30 0 REM ~** PROCESS ADDRESSES *** 
310 GET t1 1 LOW!GET t1,FIRSTHICH!FIRST=LOW+256•FIRSTHIGH 
320 GET t l,LOW!GET t1,HIGH:LAST =LOW+256 • HIGH 
400 REM *** READY TO PRODUCE OUTPUT *** 
410 F!JF\ ~1DD F::==:FlF-: ~iT- TD L.. A!:>T 
'120 IF DCNT ===O THEN PF~lNT :Jl=3;L.INE;'' D?1Tt1 ••; :L.INE===LINE+:LO 
430 ' GET t1,B1: GET t2,B2 
'MO IF 81 =82 THEN 480 
4~i0 IF 82.<>B :L + 1 THU~ PF~INT II BAD F~EL.OCATICJW': ~iTDP 

460 81 =81 - FIRSTHIGH:REM THE RELOCATION FACTOR 
' +7 0 PFUN T :fi:3! 11 ll< 11

; : m::M AND Fl...(.1G THIS E:YTE 
480 F' FUNT =l1<3 ;E: l ; 
'19 0 DCNT === DCNT+1 
~rn o I F DCNT< ===9 THEN PIUNT ~1: 3 : II I II; 
~.'i :L 0 IF DCNT>9 Tl-IFN DCNT === 0 : PFG:NT =H=3 
~52 0 NE XT 1~1D[>F\ 

~.'i3 0 REM *** CLE~N UP *** 
~.'i 4 0 IF DCNT =::() THEN PIUNT =D<J; LINE; II [){1H1 II : 
~.'i ~.'iO PF~INT ~1: 3 ; II =' II 
~'if.> 0 PfUNT =ll<:J; II GUHl ~'j 0 () II 

~.'iB 0 CL.USE tl!CLUSE t2:CL..OSE t3 
~.'i9 0 END 

Program 2: LOADREL.A 

10 REM *** THI S IS l...DA DREl... , A *** 
2 0 REM CT HI S SIMPLY SETS UP MEMORY FUR LOADREL.B) 
30 NUM8EROFPACES=1!REM CHANCE TH I S AS NEEDED 
4 0 SIZE=~ 5 6• NUMBEROFPAGE S 

100 REM *** SEE COMP UT E ! t19 ** ~ 
110 LET 1...UMEM=743 1MEM LDW =128 
12 0 LADDR =PEEKCl...UMEM>:HADDR =PEE KC l...OMEM+1l 
129 REM -- LINE lJ O EN SURE S THAT 1K BYTES START S UN PAGE BOUNDARY 
130 IF LADDR<>O THEN LADOR =O: HADOR =HADDR+1 
140 ADDR =l...ADDR+25 6•HAD DR 
150 ADDR =ADD R+SI ZE 
160 HAODR =INTCADOR/256) !1...ADOR =ADDR -256*HAODR 
17 0 PCJ~(E LCJMEM , L. ADDF: ~ F'U~( E L UM EM+ 1 t l·lt-1DDF( 
10 0 POKE MCMLCJH "l...t1DDF:; POl<E MEML..O ~·~ +:L , Hf:iDD I~: : F~LJN ''D: l...D t1 DF~t~I..., B'' 

Program 3: LOADREL.B 

:LOO REM *** THIS IS l...OA DREL. B *** 
:1.10 m=.: M 
12 0 REM THI S PROGRAM DUES THE ACT UAL.. RELOCATAB LE LO AD 
:l. '.J O F~EM 
140 DIM TEMP t C:LO > 
1~.'i 0 NUMBEFWFPf:i GE::f.)::: :L : F~E M (..) 0,.Jl.J ST TO St1M E 1~1 ~ :; LU A DF~LL, 1~ 

200 REM AGAIN, SE E COMPUTE 1 i19 
2 10 LET l...DMEM=743 ! MEML..CJW =:l.28 
22 0 POKE l...DMEM t PEE KC MEML.D Wl : POKE LOMEM+:L,PEEK CME ML..UW+:l. l 
300 REM RPAGE IS THE MEMORY PAGE WHERE WE RELOCATE TO 
310 RF'A CE=PEEKCMEML..OW+l) - NLJMBEROFPAGES 
330 REM OBVIOUSLY , THI S VALUE SHOU LD MATCH THE MEMORY 
::l'I 0 r,:EM m:: BE l':lJ E[) Ii'! , l... Cli~1DR EL :I. + '.:;;:w , 
35 0 AODR=RPACE• 256!RE M STARTING ADDR OF LOAD 



ginners, particularl y kids. Because 
I like it. 

Why one-byLe variable 
numbers? Again, for speed and 
compactness. Use variable names 
as long as you like: on ly the first us­
age eats up any more memory 
Lh an a single-characler, undeci­
pherable variable name. There are 
disadvantages: a maximum of 128 
different variables , a mispelled 
variable name can 't be purged 
from the variable Labl witho ut 
LISTing and reE TERing. On th e 
whole, a very wise choice (! ca n say 
LhaL, iL's one part of Atari BASIC I 
didn 't design into the pees). 

Why interna li zed numeric 
constants? For speed. Period. 
Well , maybe for simplicity a t run­
time but that's on ly a maybe. Did 
you knmv thaL numeric consta nts 
in Atari BASI ac tuall y execute 
faster than variables? Wrile a timing 
loop and prove it Lo yourself. 

Why line length bytes? Do you 
need them if you have statement 
le ngth bytes? We don't 11 er'CI the m, 
buL they ma ke line skipp ing (as 
whe n we are executin g a GOTO) 
faster than it would be if we had to 
skip individual statements. 

Why state ment le ng th bytes? 
Given that you have line l e n g~h 
bytes? This one i. ha rder to an­
swer , because it has to do with how 
we execute GOSUB/RET RN , 
etc. I will leave that f'or a later 
article, but I will note tha t th ese 
bytes were extreme ly helpful 
when it came to implementing the 
IF ... ELSE ... ENDIF structure in 
BAS IC A + . 

Why d ecimal fl oa tin g po int? 
Because it is easie r for beginne rs 
to understand (try PRINT 
123.123-123 using App lesoft) and 
is obv io usly pre fe rable !'or money 
applications . AcLUa ll y, our dec imal 
add and subtrac t a re faster than 
the corresponding binary rou­
tin es . Admitted ly, multipl y suffers 
a littl e and divide suffers a lot. 

Why diffe re nt kinds of left 
pare ntheses? Why seve ral kinds of 
equal sign? Because it's easy for 
the syntaxer to see the diffe rent 

The aliens have swept und efea ted across the galaxy. 
You are an enterpri sing star ship captain-the final 
defender of space. 
As the aliens attack, you launch a deadly barrage of 
missil es. Flankers swoop down on your position. 
Maneuvering to avoid th e co unterattack, you 
disintegrate their ships with your magneti c repellers. 

As your skill improves, the attack ers increase their 
speed. And as a last resort , the aliens use th eir 
invisible ray to slow th e speed of your missil e 
launcher. 

GALACTIC CHASE provides Atari owners with the 
most challenging one or two person game in the 
galaxy. 

JI\. ® 
ATARI 
Atari 4001800 16k. Written In machine language. Req uires joysticks. 
Payment : Personal Checks-allow three wee ks to clear . 

Ame rican Express , Visa, & Master Charge-include all numbers on card. Please include phon e 
number wi th all o rde rs. 24.95 for cassette or 29.95 for disk plus 2.00 shipping. Michigan 
residents add 4%. 

Check the dealer in your local galaxy. Dealer inquiries e ncouraged. 
Galactic Chase © 1981 Stedek Software. 

Dept C. SPECTRUM 26618 Southfield 
Lathrup Village , Ml. 48076COMPUTERS 

(313) 559-5252 
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'100 REM **************************** 
'110 REM * GE T TH E RELOCATION DATA * 
'120 REM ******~********~************ 

'I ~.) 0 ENTEF~ II[) ; DAT(-·, . f::EL II 


5 00 REM *** THE EN TER BRINGS US HER E *** 

:'.j :I. 0 r::Ef.1D TEMP~!; 

'."i20 IF TEMP~l;(l j l):::: '''"''' THEN END 
~) 3 0 IF TEMF'~; ( l , l )<>'' lK '' THEN P0 I< E r~ DD R 1 iJ r~ L ( T EM P ~~ ) : CUT() ~:i ::j 0 
5 '10 POKE ADDP , VAL CTEMPSC2>>+RPAGE: REM RELOCATION 
5 5 0 ADDR =A DDr +l: GOTO 510 

Program 4: DATA.REL 
~".i2 0 IF Tl:::M P ~l i (l , l):: : ' ' c" : '' THEN 1000 
10 00 REM LINE 1010 IS USED TO INITIALI ZE THE M: DRI VER 
1 fll0 ,.J UNl<:::: LJ ~lf:: ( FWr.1GE:+:'..;'.~St.;+'18 > 
1020 END 
10 000 DA TA 162,0, 189,26,3,240 ,10, 2 01 ,77,24 0 
10010 DAT A 26,232.23 2 , 232 ,2 08,242 , 96 , 169,77, 157 
10020 DATA 2 6 ,3 ,169 , 59, 157,27 , 3,169,•0 , l57 
10030 DATA 28.3 ,169, 0 , 157,29,3 ,1 69, 0,111 
10040 DAT A 231.2, 169,•1, l'll ,232,2,96 ,10'1, 2 '10 
10050 DATA 2 05 , 168 , 10 '1,l O'l, 136 , 2 08,251, 2 '10,197,76 
10060 DATA • O,ll l, • 0 , 1'16,• 0 ,133,* 0,159, • 0, 7 3 
10070 DATA • 0, 76,74,•0, 160, 1, 96 ,1 89 1 7 '1, 3 
10080 DATA '1 1 .8 ,2 '10 , 13, 173 , 229, 2, l'll, 2 10,•0 
10090 DATA 172,23 0, 2, 13 6 , 140 ,211, • 0,1 73,210 , • 0 
10100 DATA 1'11 .2 06,•0 , 173,211,•0,1'11,207,•0,160 
10110 DATA l , 96 , 189,7q ,3, 11,8 ,21!0,12,173 
10120 DATA 2 06 ,• 0 , 111,208,•0,1 7 3,207,•0,111,209 
10130 DATA • 0,1 6 0,1 1 96,72,32 , 181 ,•0,104,160 
10140 DATA 0,1 15,22'1,32, 192 ,*0196,32,1 6 0, • 0 
10150 DATA 176 ,7 ,160 , 0,177 , 224,3 2, 192,•0,96 
10160 DATA 32 , 181,•0 ,2 05 , 2 08,•0, 2 08,9 1 204, 2 09 
10170 DATA •0 1208,4,160 , 136,56,96,160 1 1124 
10180 DATA 96,173,206,•0,133,224,172,207,•0,132 
10190 DATA 225,96,172,20 6 ,•0, 2 08,3 ,206 , 207 ,•0 
10200 DATA 206 1 206,•0,160,l,96, 0,0,0,0 
10210 DATA O,O,== 

Program 5: Graphics Routines, Equates 
110000 	 1010 .PAGE EciuatE~s. E~tc. 11 

1020 
1030 CID EQUATE!3 
10110 

E456 1050 CID :::: ~;[456 Call OS thru he re 
0342 1060 ICC OM ·- $:!42 COMMand to CID in IoCb 
0:344 :I. 070 ICBM>F\ ·-· ~»::l11't Buffer or fil ena Me ADdRess 
0348 10 El 0 ICBL.EN !1°•31\B Br_rffeT' LENgth 
034A 1090 ICAUX1 -- $3'!A AU Xilli a ry byte I 1 
034E: 11. 0 0 ICALJX2 - '!;34[: ALJXilli a ry byte t 2 

1:1.10 
0003 1 l. 2 0 COF'N - ,;, CoMM a nd DF'~?Nr' 

0 0 oc l.130 CCL~ rn;c l Z CoMMand Cl...0!3E 
00 07 :L:l.4 0 CGBHrn -- , CoMMand Get BINary Record7 

0 0 OB 	 11. 5 0 CF'BINI:;: -- j l CoMMand Put E:IN ary Record 
11<~0 CDF\AW -- 17 CoMMand DFU'iWto0011 

l.B 	 CoMM 2 n d FILL <not us ed in this deMo )00:1.2 	 1170 CFILL -· 
:I. l. 8 0 + 

I 

0 0 0 'I l:l 90 OF'IN ·-· 11 OF'en for INput 
ooon 1.2 00 !JF'Cll.JT f:l !JPf1 n for !JUT p ryt, 

1.2:1. 0 

1220 

:1.230 EQUA TES used by the s: drive r and 


http:JF'Cll.JT
http:r::Ef.1D


kinds of equal signs in , for exa m­
ple , LET A=B=C+D$=E$. 
Sure, we co uld te ll the diffe re nce 
at run time from context, but why 
shou ld we when it's so easy to 

distinguish between a 45 and a 34 
and a 52 ? 

Why doesn 't Atari BASIC 
have su:ing arrays? I rea ll y didn 't 
want to put this question in , but I 
wanted to save myself the lette rs 
and threate ning phone ca ll s. T he 
best reason is that it \\'as a choice 
of string arrays or syntax checking. 
(Obviously, I like the choice.) Other 
rationales include the fact that 
Atari was a iming for th e educa­
tional ma rket, whe1·e th H P2000 
(with 72-cha racter , Ata ri -sty le 
string ) wa the de facto standard. 

My personal favorite reasons 
are twofold: ( I ) an ything you can 
do wil11 string arra ys you can a l o 
do with long strings (admitted ly, 
sometimes \\ ith a little more dirti­
culty) though the reverse is defi­
nite ly not true: and (2) stri ng 
anay· a re unique to DEC/ Micro­
soft/ ?? ? BASIC and do not appear 
in that form in an y othe r or the 
more popular languages (e.g., 
FORTRA , COBOL, PASCAL, 
C, FORTH. e tc.). Technique · 
learn cl with long strin gs are 
ponable to these other languages: 
techniques involving string arrays 
are, al best, difficult to tra nsfer. 
Finally, long tring a · imple­
mented on the tari have some 
unique advantages not imme­
diately obv ious. l hope to explore 
some of these advantages in future 
co lumns. 

TOLL FREE 

Subscription 

Order Line 


800-345-8112 
In PA 800·662·2444 

SWIFTY SOFTWARE 

TOP RATED 


PRODUCTS FOR ATARI 


+.~' HARDWARE TM 
,-.<c. DISK SENTRY 

<o't' An lntellegent digital accessory loc your ATARI B10 Disk 
'> '> Drive, lets yotJ selecttvaly wMte data to !JOth sides ol single 

sided and wMle protected disks . DISK SENTRY cannot harm 
your drive or disks . Installs and removes easily: no soldeMng 
required. DISK SENTRY 'S LED signals systemstatus , proven· 
ting accidental erasure ol data . DISK SENTRY Is a convenient 
push bunon wMte·protec1 override which can pay !or ltsell 
with your llrst !JOx ol disks . S39.95 + $2 .50 Shipping and 
Handling . 

ARCADE BAM ES 
24K Disk; 16K Cassette ; Joystick required 
Add these popular HIGH RESOLUTION, REAL-TIME, 
ANIMATED games to your sollware arsenal. Get 
FAST ApTION and FULL SOUND GRAPHICS that take 
advantage of the unique features of your ATARI. En· 
joy challenge that requires strategy and skill. 

SPACE CHASE TM 
Fly against intelligent Invader clones . Arm yourself with 
Nudear Defense Charges and play with or without Defense 
Shields. Enjoy th is actlon·packed multicolor space odyssey . 
Displays top score. number ol planets saved and number ol 
galaxies conquered . St 4 .95 cassene : St 9.95 disk 

TIMEBOMB TM 
Meet the challenge ol th is last moving animated race against 
time . enemy alrcralt and enemy bombs as you anempt to 
disarm tlmebombs set to explode ammunition dePots . Avoid 
alrcralt ol varying sizes and speeds - and their bombs. 
Choose one ol ten Day or N~h! Missions. Use from one to lour 
Joysticks. Any number can play: top players listed on 
scoreboard . $14 .95 cassene : $19.95 disk 

AND MORE GAMES.... . 

#' TRIVIA TREK TM 

~ 	 Unlimited lun and lots of laughs !or one or two players . Five 

hundred questions and two thousand multiple choice answers 
are supplied on the master dlskene. A powerful aatallle han· 
dtlng program allows creation ol your own trivia questions and 
answers. Features Include : Player Missile Graphics, user or 
random selection ol subjects and numerous comical answer 
choices . Th is DISK ONLY package comes complete with user 
Instructions. An Incredible value for only S29.95. Requires 
32K and disk drive. 

~ FUN "n" GAMES fl TM 
'+.<;!- WORDGAMES , POSSIBLE and LEAPFROG giving you hours ol 

lun, challenge and entertainment. WORDGAMES. two games 
In one. contains GUESSIT • a deductive alphabellc reasoning 
game !or one or two players and WOROJUMBLE · a multiple 
word descrambling puzzle with play·on·word hints and 
mystery answers. Instructions show how you can subslllute 
your own words. Use POSSIBLE to help descramble wocd 
jumble puzzles or to create your own. Alt loner /number com· 
blnatlons or permutations cl Input are printed to screen or op· 
!lanai pMnter. LEAPFROG Is a Chinese-Checker type jumping 
game In which you try to position two sets ot an imated jum· 
ping frogs In a minimum number o1 moves . t6K Cassone 
$19 .95: 24K Olsk $24.95. Olsk version ol GUESSIT works 
with VOTRAX Type " n" TALK. A real crowd pleaser . 

COMING SOON! Spaeo Shutllo Ar!Ylntur1 St1111 TM 
Real· tlme Space Flight Simulations 

PERSONAL DATA MANAGEMENT

* FILE·IT2 TM 
Contains all the programs In FILE·IT plus ltva addltlonal Ille 
handling and financial programs. Financial entry and rePort 
generator programs create a powerful personal accounting 
system while two addit ional utility programs provide random 
access updating and user controlled recocd sotectlon. Sub· 
ti les may be created , merged and soned by any field. Amon· 
thly Bar Graph program generates avisual picture ol llnanclal 
data on the screen and/or printer. Supports up to lour disk 
drives as well as the AXLON RAMOISK . Minimum 
requirements are 24K, 1 disk driveand an 80 column printer . 
E.x1ensive documentation , supplied in a Mng binder. provides 
clear instruction along with a tutoMal on computer llllng . 
$49.95 + S3 .25 Shipping and Handling . AXLDN RAMDISK 
not required . 

FILE·IT TM 
Use this start up drtlbau aysttm to me and manage personal 
Information and data. Create. sort . store and manipulate In· 
formation such as appointment calendars . address , or 
telephone data , credit or charge rOCOfds, stock Investments . 
medical or prescMption inlonnaUon , hobby, coupon°' other 
types ol collection lnlonnatlon ....and mo<e . With pMnter you 
get t or 2 across malling labels. disk jacket Inventory covers 
and neatly wrlnen copy ol all your data Illes . Comes with well 
documented Instruction manual explaining basics ol computer 
llllng . Fast and ea.y to use. Holds over 300 ret01ds In 40K. 
Requ ires minimum ol 24Kand 1 disk drive . Printer optional . 
S34 .95 (Disk Only) 

COMlNG SOON! Thi Family Fln.ancltr TM 

AN easy to use llnanclal package . 


UTILITIES 
DJSKITTE INVENTORY SYSTEM TM 
Use this system to gain control ot your expanding 
disk / program inventory. Qu ickly gel locations ol single or 
multiple copies ol your programs and alt your valuable Illes . 
An invaluable tool , th is system Is easy and convenient to use 
and to update. 24K disk system required . $24 .95 PMnter 
suggested . 

SWIITT UTILITIES 
A valuable collection ol programming utilities !or the ATARI 
programmer. This DISK ONLY package Includes 11 ol 
Programming Aids I and additional programs designed to 
make programmi ng time more efficient . Special MENU 
program runs both saved and listed programs. REM 
REMOVER ellmtnates REM statements so programs take less 
core and run laster . PRINT B25 and PRINTEPS custom prtnl 
programs prepare condensed , Indented and paginated 
program listings on your ATARI B25 or EPSON MX·BO pMn· 
!er .Listings Identify machine code , graphics and Inverse 
video characters . VARIABLE UST and VARIABLE PRINT 
programs help you prepare alphabetized annotated list ol your 
program vaMables . A delete lines ulllity provides convenience 
ol llne deletion while a DOS CALLER gives you convenient ac­
cess to many DOS utilities whi le your program Is In COfe . 
Dlskllst prepares disk jacket labels. Many ol these programs 
work coresldent with each other and with yo.Jr program. Disk 
Drive and minimum ol 24K required. S29.95 

PllOBRAMMINO AIDS PACKAGE I TM 
Four utility programs to help Increase programning efficiency 
and learn more a!JOut your computer. RENUMBER handles 
references and ntn vaMables. Generates Diagnostic Tables 
for programming error detection . PROGRAM DECODER. 
DECIMAL to BCD and BCD to DECIMAL programs give you a 
practical way ol studying Internal program representallon and 
ATARI number-conversion procedures. C<>mes with com· 
prehenslve user's manual. 16K cassene $14.95: 24K disk 
$19 .95 

SWIITT OATALINK TM 
High Quality Smart Terminal Communications program . Easy 
to use Mulll·Optlon , Menu Driven . Full performance 
uploading/downloading . Works In Duplex or Simplex modes 
supPortlng ASCII and ATASCll transmission. Printer Dump, 
Scroen Dump and Disk Search options. Use as remote ter · 
mlnal. Send / receive and 1ID11 programs and data Illes. Saves 
connect time charges with commercial services . Requires 
24K RAM , 8t0 Disk Driv!I, B50 Interface or equivalent , 830 or 
other 300 Baud modem. (Printer optional) SJ9.95 

\ SWIFTY TACH MASTER™ 
+.~ An accurate disk apotd dllgneallc ullllty program designed 

speclllcally for ATARI BIO Disk Drives. Provides easy·to-read 
vi sual Indication ot the speed ol any drive connected to your 
system . Using the accuracy ol machine language. DISK DOC· 
TOR displays live RPM read ings per second with a wocklng 
tachometer accurate to v. RPM . Allows you to adjust your 
drlve(s) to factory specs easily and at any time in the con· 
venlence ol your own home . Comes complete with easy to 
follow user's manual. S29 .95 

, ACCESSORIES 
+.~ VINYL DUST COVERS 

New. glove sol!. vinyl dust covers tor the ATARI 800 Corn· 
puter. the 400 Computer and the 825 Printer. Custom made 
from heavy duty upholstery grade vinyl, these covers com· 
pletely cover the top and sides ol your valuable equipment. Do 
not confuse \hem with cheap. lllmsy plastic covers available 
elsewhere. Accessory ports and other Input / output plugs are 
"posed !or convenience ol use. Available Jn either black or 
" ATARI " beige. ATARI 400: S9.95: ATARI 800: SI0 .95: 
ATARI B25 : St0.95. Specify model and cotoc. Any two covers 
!or $18.95. Please Include $2.50 for Shipping and Handling . 

11nd chock Of money erdor to: 

SWIFTY SOFTWARE, INC. 
64 BROAD HOLLOW ROAD 

MELVILLE, N.Y. 11747 
(516) 549-9141 

N. Y. R11ld1nt11dd 7V. % Ulll Ill 
11nd loc""' catalogu1 dullr ord1r11nd c.o.d. '11ce1plld 
© 19Bt , 19B2 Swilty Software. Inc. 
NOTE: ATARI• Is a registered trademark ol Atari Inc.. a 
warner Communications Company and all references to 
ATARI• should be so noted. 
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• 
1 2 '10 the VBLANK routines 
1 2 50 :1 

0055 l '.::'. bO HmnZ DNTt1L :::: ~r.~'i~.'i 

0054 1270 VEl:::TTCAL. = ~; 5.q 

02FE: l 2 f:l0 DRAWClJLOF~ ::: ~;zn: 

02C'l 1.?90 cnL..CJF~o "" , ~·;~c .1t 

1 ~Hl0 ; 
l3l0 : Misce llan~ 

:1.3 2 0 
OOFF 1~l~l 0 UlW 1>FT 
01.00 	 l ~l 'I 0 HICH UDO 

13~) () 

Graphics routines for ClJM~UTE! 121. 
The actu a l routine s 

0000 	 1~l60 • PAGE '~ Th e ac't ua l i· ou t ines " 
1 ~!70 
1]B0 Fir s t. set th e loca tio n and s oMe Mi s c e ll a neou s 
1~!90 f~~1M usa ci<-:) 
l"Hl 0 

0000 :1. .q 10 
:1. 42 0 

0660 00 :1.4 3 0 SAVECOLOR .BYTE 0 wher~ COLOR is saved 
:1. 44 0 

0661 53 :1.'t ~i O ~)NAME .BYTE " G: " t O the fi len aMe for open 
06Ci2 3A 
066 3 00 

l "lb() 
:l"t 7 0 
:1. "18 0 Gl:;:APHICS g 
:1. ·!190 
1~:i0 0 ENTRY! A- reg co ntai n s gr a phics Mode 'g' 
1 ~"i :1.0 EXIT ! Y- req h as coMpletion s tatu s 
:1. ~:i?O 
1 53 0 GRA PHICS 

06Ci"I 'l8 :1. 5 '!0 F'H1~ SB V(-? 'q ' 
06C>5 
0667 

A2<SO 
A90C 

:I. '."i~50 
1~:;60 

LD X 
LDA 

=ll:b;« ~ 1 ; :L0 
.U:CCUJSE 

f :i. l(·? () 

Ob69 9D"l20 3 l :'.'i? O ~;H1 ICCOM.X 
Ob6C 2 0~i6E'I l ~.'in () 1.J !3 r-~ CID ;' F i i' '.o t , i-1i:"~ i11..1 s t (: 1 u s ;;..~ f i 1 €! :IJ: <~> 

J. 5 9 0 ( i..Je i q no r c;­ .::-: 1..1:i t! r r· CH' s f r 1:. i•1 U ·1i?. c 1 o ~s e ) 
~- 6 0 n 

Ob6F 
0Ci7 :I. 
Ob7 3 

A?6 0 
A903 
9[)'1 2 03 

:!.ti :I 0 
l ,,~!, 0 

:1. 6'.:io 

1...D / 
l...Ot'; 
!31','.:; 

· lh::.)i( ~ r. .I. 0 
~ · (; f) p ,,, 

ICC UM t ~< 

d q d i 1·1 • f' i l ~-~ 6 
W l'.~ l.J i 1 1 lJ p i:") n th i ~; I f i l t' I 

067c, A9 6:1. :I. b't () LDt1 l SN1~tf1 E &L. DW 
067El <?D'l'I 03 1 6~.'iO ST1~; ICE: 1~ DF\ • X wt? 1..1 s ~-~ th P f :i. 1 e 1·1a f•1 c:-~ 11 S ! 1 1 

0 f> 7 B ~1906 1 660 l_I) ,~. :U:f:>Nr1M EI HI GH 
0670 9 D"l ~'i0 3 1. L>70 

1C>80 
STr-1 ICBA DR+1. ,X : b~ p o inting to it 

l /)Ci 0 a ll is set UP f or OPEN , now 
1 7 00 
:l.7l 0 

we tell CID ( a nd s :> wh a t k i nd of OPen 

Obf:lO 
06B1 

06f.l'I 
0686 

0688 
Ol.i8A 
068[) 

68 
9D'lB 0:3 

2 9FO 
'l910 

IJ90C 
9D'IA03 
2056E'l 

:1. 7~·:: 0 

:L 7~l0 
l 7 'I() 

1 1~.:.o 

1760 
1.77 0 
l 7El () 
17 90 
moo 
181. 0 

PLA 
S TA ICMJ X2 . X ; 

(n o te th a t s: ignore s 

our sdved 'g' gra phi cs Mode 
is q ivErn to -!3 ! 
th0~ l..IPP f.·)l'' bits of AU X ~~)

AND :H.H .0 now we ge t Ju st the upper 
d l'ld flip bit 4 

bits 
EOF~ :U:L O 

CR ead t he text. s: 
fl'ol"1 wh at norMal 

mm :ft:$ oc 
ST i~l ICt-1UX 1. t X 
J ~:m CID 

t:·) >: p (;~cts this b:i.t inV(·?rt f:!d 
BA!3IC u ~;a qe i s. > 

a llow read a nd write acc ess 
Ma ke CID a nd s: h a pp~ 
a nd d o the lJPEN of s: 

(fo r CID> 



ANSWER-MAN 
FOR USE WITH YOUR 
ATARI 400/800. PLUGS 
INTO THE GAME PORTS. 
GREAT FOR EDUCATION 
OR FOR FUN. COMES WITH 
SOFTWARE. GUN METAL 
GRAY CASE. 

$29.95 

LIFELINE COMM. INC. 
3107 PICO BL. #1. 

SANTA M ONICA , CA. 
90405. ( 2 13 )828-0489. 

Dealers ­
Reserve your 

copies of 
COMPUTE's first 

Atari and 
PET/CBM books 

today.Call 
9~9-275-9809 
for ordering 
information. 

Beware as you enter the Crypts Of Terror. No one has 
survived this horror. Only your unrelenting nerve and 
determination will drive you deeper into the unknown. 

Find what lurks in these ancient crypts!! 
At last we have found an adventure with full graphics, sound and 
intrigue for your ATARI 400/800 computer. 

•CRYPTS OF TERROR is the first adventure game that was 
completely designed for the Atari computers only. The graphics 
are the finest available using the full potential of the Atari . 

JI~ ® 
ATARI 


Atari 800/400 16K requires joysticks. 

Payment : Personal Checks - allow three weeks for check 


to clear. 
American Express, VISA, MasterCard - include all numbers on 
card . Please include phone number with all orders. 
Orders from USA $29.95 (US funds) 
Orders from Canada $39.95 (Canadian funds) 
Plus $2.00 for shipping . 
Ontario residents add 7% R.S.T. 

Check your local computer dealer for Crypts Of Terror. 

Dealer inquiries encouraged. 


1560 Yonge St. INHOME P.O. Box 10 
Toronto 
Ontario Canada 

PH. 1-416-961-2760 M4T 1Z7 

sonwARE 
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0690 60 l.820 FffS 
1B 3 0 
HMO ... ... ..... .... . .... ........... . ........ 

, , tt' ttt ~t' t' f'tf tttttt tt ttttt t ttt > t t tt ttt 

Hl~.'iO 

lB60 coum c 
lf:l70 
lBBO ENTER: Color 'c ' in A- re qis t er 
:LEl9 0 EXIT: Uncha nc.H.~ d 

1900 
1910 courn 

0691 8[)6006 1.920 STA SA VECDLOF~ 

0694 60 19~!0 RTS ; excit ing, wasn' t it'? 
1940 
1950 ... .····· ····· ··· ··· ··· ·····•• "•· ····· ,, ,.,, ,,,,, ,,,,, , .. ,,,,,,,,,,, ,, :- ,, , ,,,, 
1960 
1970 POSITION h,v 
l 9El0 
1990 ENTER: h (horizontal) position in X,A 
2000 registers <LSB,MSB) 
2010 v <vertical) position in Y- register 
2020 
2030 
2040 ., EXIT: 1_1n c han <;.1<·? d 

2050 POSITION 
06'15 865"5 2 060 STX RUH rzOTITf:'il_ 
0697 B556 2070 STA HORIZONTAL+l ; re ad the te xt 
Oc199 8't5 .q 2080 STY VERTICAL I tao s iMrle, right'? 
Oc19B bO 2090 r-n s 

2100 
2 :L1. () ~·············•• <> ••·················· ·~ ,.,., , ,,,~,ttttft t tttttttttt,tt ~ ,,,,,, , 

212 0 
21~!0 PL.OT h, v 
21.q o 
21~'i 0 ENTER: Mu s t ha ve done a previous COLOR ca ll 
~">. ll> 0 X.A,and Y registers se t as in POSITION 
? 1.70 
21El 0 EXIT: Y- register has CO MPietion status 
2190 
2200 PL.OT 

Ob9C 20950{, 22 10 POSITIONJSf~ 

069F A260 2~:20 =11= 6lK~; l. () f i J. £~ 6, aqa :i. nLOX 
06A1 A90B 2230 =ft=C PBINF~ CoMMand Put BINary RecordLD ~1 

06A3 9D.l!20~:3 2240 ICCUM.Xf.)T(-1 

06A6 A900 2?50 :J:OLOA 
06A8 9D4B03 2260 I CBL ENtXSH-i 
06AB 9[)490~~ 2270 ; if bu f fer l ength is ze ro •• •STi:1 I CE::L.EN+ 1 , X 
06AE AD600 6 2280 LD~1 SAVECOUm then CPBINR put s one char froM A- reg 
06B1 2056E4 229 0 JSF\ CICJ : and this i s how we PLOT 
06B4 60 2 300 rns 

231.0 
~'..32 0 ·····"•-!' • •"·····~·····················ttt1tttttttt t ttttt tt t t t t ttttttt tt ttttt 

233 0 
23 '10 LOCAT E i·1, v t c: 
23~.'i 0 
2'.36 0 ENT Ei'.\: ! X. A,a nd Y reg i sters ·set up as in POSITION 
2 370 EXIT: A-~eqi ster has the LOCATEd color 
2:3BO Y ·- re g i s tt:~ r h as th e CIJMPletion c od <-= 
;~3 90 ; 
2~to () LO Cr-1TE 

06B 5 2 0950 6 2410 JSR PD BITIDN 
06 88 A?60 2~20 LD X u,w.~; 10 f i]. t~ b 
06BA A907 243 0 LDA =H=CG Bl I~ F\ CoMM a nd Get BIN a ry Record 
06BC 90420'.3 ? 440 STA ICCOM, X 
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06E:F A900 2450 l_DA ~I· 0 
06C1 9D.lf803 2.lf60 !3TA lCBLEN , X 
06C't 9D't90 3 ~?.'170 r:rr r.1 ICBLEN+1,X ; if Buffer LENgth is ze ro, 
06C7 2056E.lf 2'tf:l0 ,JSF~ CID ; t he n the c harac t e r is returned in A 
06CA 60 2 '190 Fns 

25 00 
tttt ftt t+Yttttt t ttttttt· tt ~: 51. 0 ttttttt+++++<>••···t ·· ········ ~ · ·•++•••·tttt t ·· ·· ·· 

:.-~ 520 

253 0 DF~A WTCJ h , v 
2~.~'I 0 
255 0 ENTER! Must ha ve do ne a previous PLOT 
2560 X.A,a nd Y reqisters as in POSITION 
2 ~.'i70 

~?. ~'if:l () EXI T: Y-reqister h a s coMpletion code 
2 ~) 90 

26 00 DF~AWTO 
06CB 209506 261. 0 ,J SF~ POSITION 
06CE AD600 6 2620 LDr~, ~iA\.'ECOLOR 
06Dl 8DFB 0 ~: 26:!0 ~iH1 DF\('~WClJl...UF~ whe r e DRAWTO expects it s color 
06[)'1 A~~60 2f.> 'I 0 LD X : U : 6lK~H 0 f i l e 6 ••• o nc e Mo re 
0606 A9l.1. 2 b ~.'iO LD A :ll:Cl:)f(t-1 !--! j u";t a co MMand to "!3!" 
0600 9 D42 0:3 266 0 STA lCCDM.X 
06DE: A90C 2Ci7 0 LDA l~> OC 

060[) 90'1A03 ~?.68 0 ~>H1 lC: 1~U X 1. , X i ns •..tr a nc~:~ 
06EO A900 269 0 L_[),~, 

'"'[)06E2 9D'IE: 0:3 27 00 ~) Tr'.\ IC:A UXZ,X , , ,gua r a n teed to work 
06E5 ~?.O~'ic>E't 2/ 1. 0 ,rn1~: CID do th e actual ORAWTO 
06E8 60 272 0 Fns 

27 :30 
°'+++1 + + v + + +++ f.o ott "+"t-•••• ••• • <) -tt ot t+f.o + +.,27-~Hl t t t t t t T ~ t t t Y t t ' , t S· t t t t t t t f t t t t t , t t ~ t t t 

275 0 
276 0 SETCDLDR r , hue , luM 
277 0 
278 0 ENTER! X--req ist£~ r' has color rc~q i ~'>t!: r ' r' 
2790 A- reqis ter has hu e 
28 00 Y- registe r ha s luMin a nc e 
2 f:l10 EXIT: <1..1r·1d ~? f i n c~d) 
~-?.El2 0 
2 8:l0 SETCDL DR 

06E 9 OA 28'1 0 ASL A 
Oc>EA OA ;~ B ~'iO 1~!'.iL t-1 
06EE: OA 2 860 ASL A 
06EC OA 2870 ASL A w ~= ru? ed hue »: l c> 
06ED 9DC.lf02 288 0 STA CDL.D HO ,X save it he r e for a nonc e 
06FO 98 289 0 TY 1~ 

06Fl 290E ;~ 9 (] 0 AND ~l - $0E onls luMinance bit s that Ma tter 
O c> F ~l rn 29 1.0 CLC 
06F't 7DC'I02 ?92 0 P1DC COL OF~ 0 , X i:nd of the no nce 
06F 7 9DC't02 ;~ 930 SH1 CDl...crn 0 . x a nd VBLANK will Mo ve this to hardware 
06FA 60 29'10 RTS 


2 9~) 0 


06FE: ~?.960 .END 


Graphic s rout i nes fe r COMPUTE! #21 
The act ua l routine s 

=E'l5b CIO :: 0:3 '1 2 TCCDM = O:M'I ICE: ADR == 03't8 ICE:LEN 
:: 03'11~ ICAUXl == o:vrn ICAUX ~?. ;:;()()(]:3 CDPN ::: () ooc CCLOSE 
:: 0 (] 07 CGE:IN F~ := 0 0 OB CPE:INF~ '"" 0(]1. l CDRAW =, 001;~ CFILL 
= 0 0 0 'I OF'lN =O0 08 DF' OU T =O055 HlJl'.\lZlJNTAL ;:: 0 0 ~)'! VEF\TICAL 
::: 0 ;~F E: DFrnWCOLOF~ "'' 02C'I ClJLClH 0 ::: (]O FF LOW == 0100 HIGH 

0660 SAVECOLOF~ 06 6 1 SN AME 066'1 GRAPHICS 06 91 courn 
0695 PCJBITHlN 069C PLOT 06E:~.'i LOCATE 06CB DRAWTCl 
06E9 SETCCJL.Df~ © 

http:SETCCJL.Df
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P/M Graphics 
Made Easy 
T. Sak S. Meier 
Baltimore, MD 

Many people have called the Atari 's graphics capa­
bilities its best feature, especially the playe r-missile 
graphics. We won't argue, but how many of you 
have backed away because it looks too difficult to 
handle in BASIC or you simply are not satisified 
with the execution speeds which you are able to 
achieve? 

Well , no more excu es! We've got a machine 
language subroutine that yo u can use with BASIC 
to achieve exciting graphics performaoce without a 
lot of muss and fuss. As a matter of fact, you make 
only one setup call to the subroutine and then 
forget it! And we promise you need know nothing 
about machin language. just a few POKEs and 
Y?1:1 'll have your players dancing around the tele­
v1s1on screen. 

You Don't Need To Know Machine Language 
There have been a number of very helpful articles 
published describing the essential player-missile 
graphic information. Chris Crawford's description 
in COMPUTE! #8 is particularly noteworthy. We're 
going to assume that you are familia1- with the 
fundamentals, but we'll review highlights as they 're 
required . 

A feature of the Atari with which you may not 
be familiar is its "interrupt" mechanism and how 
you can let it move your players for you at machine 
language speed - without the overhead of calling 
it from yo ur BAS IC program. Before we explore 
this useful feature , let's take a quick refresher 
course on interrupts. 

As yo u know, the Atari keeps itself pretty busy 
doing its "housekeeping" chores even while it is 
interpreting your BASIC program. Among other 
things , the Atari must maintain the steady delivery 
of information to your television set, allowing it to 
paint a constantly up-to-date picture of the display 
data. Multiple, concurrent ac tivities a r·e performed 
by allowing one particular activity to pe riodically 
interrupt another. 

The traditional analogy is that of a busy busi­
ness executive who, while engaged in a meeting 
with an associate, is interrupted by a telephone call. 
The ringing phone signals the interrupt; the exec­
utive "checkpoints" his meeting and answers the 
phone. After disposing of the call , the executive 

resumes his meeting at the point of interruption. 
A similar circumstance occurs each time a 

complete picture is painted by your television set. 
The television's electron beam paints the picture 
by sweeping horizonta l rows across the picture 
tube beginning in the upper left hand corner and 
ending in the lower right. The beam is turned off 
when it reaches the lower right corner and is re­
turned to its upper left starting position. T his 
return trip is essentially a vertical positioning move­
ment so this period when the beam is turned off is 
known as the vertical blank time. 

Move During Vertical Blanks 
The onset of the vertical blank cycle serves as an 
opportunity for the Atari's antic chip to signal an 
interrupt, the vertical blank or VBLA NK interrupt. 
The operating system uses this occasion to perform 
some of its "housekeeping" duties. Fortunately, the 
operating system designers allow us to include a 
machine language subroutine which can be executed 
as one of these tasks. 

The machine language vertical blank interrupt 
player movement subroutine described here is 
called VBLANK PM and it allows you to simply 
POKE the next x and y coordinate at which your 
player is to be displayed . There is no need to re­
peatedly call the subroutine from BASIC via the 
USR function. The subroutine will be automatically 
executed during the next vertical blank period. It 

· is possi.ble to move the players every time a new 
screen is painted on the television - and that's 60 
times a second! 

You ma y recall from other articles that an 
appropriate POKE to location 53248 (and the 
three memory locations following) permits you to 
position players zero through three horizontally 
along the x-axis. It's not quite as easy to position 
the players vertically along the y-axis. Not unti l now! 

The VBLANK PM subroutine takes ca1-e to 
move the players in both directions. Movements 
along the vertical axis involve "erasing" and re­
writing the player in the new position . VBLANK 
PM does this for you , automatically. There are a 
few things which you must do for VB LANK PM 
however. 

First, yo u must get the VBLANK PM machine 
language subroutine into memory and notify the 
operating system that is to be included a · one of 
the "ho usekeeping" tasks to be performed as a part 
of servicing the vertical blank interrupt. Next, it's 
up to you to draw your players and tell VB LANK 
PM how ta ll they are. After initializatio n , VBLANK 
PM looks a fter the positioning of your players until 
either a warm start (pressing SYSTEM RESET) or 
a cold start (power-off, power-on sequence) is 
performed. 
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ATARI (tm) GRAPHICS AND SOUND MADE EASY! I
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en 
:::J"' "' 3: 	 ;;:;­SANTA CRUZ EDUCATIONAL SOFTWARE HAS WRITTEN A SERIES OF AFFORDABLE PROGRAMS THAT DEMONSTRATES MANY OF THE: 	 ('")

Cl SPECIAL " TRICKS " THAT ONLY THE ATARI 400 / 800 COMPUTER IS CAPABLE OF DOING . WE OFFER EVERYTHING FROM A PROGRAMen c 
c;; THAT DOES FANTASTIC HIGH RESOLUTION GRAPHICS TO ONE THAT ACTUALLY DIALS YOUR PHONE ... .. N 
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.5! 	 c;;; 	 n 
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..,, 	 c;·"' ************************************************************ ~ 

:::Jw 
N "' 

1 1 Tricky Tutorials (except #5) require 16K KIO "S #1 - Includes lhe lollow1ng 11 TREASURE - ~ ~ ~;~~!~~:~~R~a~:li~:~~~~ ~t~r~e:~t ~~ee~~~~n~:~ memory for cassette orders and 24K for disk . search for Jhe los11reasure while 1ry1ng 10 eep lrom fa lling i 
c how to PEEK ano POKE values in10 memory so lhal even in10 lhe sea Nice graphics 11 you lino 11• . 2JDIALOGUE - ~The price is $14 .95 each . You may order 
~ new programmers can use this . Then . we give you over 15 	 alk back 10 lhe compuier abou1 tour subfecls 3J MATH "' 

1,2,3, & 4 for $49.95 ! All six In a colorfulpagesof the memory locations IhaI are the mosl useful. The QUIZ - Nice musical and graphical re Nards lor good 

.,, intormalion is condensed from both the ATARI'SOperaling binder cost $89 .95 . scores Paren1s Input he level of d1lf1cully · ~ 
c;· 
~ System Manual and various ar11cles and programs. It is . of KID 'S #2 - Aspelhng Quiz . a · scrabble · 1ype game and 	 ~ :;; course. uselul even lor experrenced programmers as a 

a version ol Touch with lhe compu1er giving all lhe oirec -	 ~= reference Also . we highly suggest lhal dealers ofler lhis THE GRAPHICS MAC HINE!! - Turn your compu ler 1n10 an 11ons' Bolh K1o ·s programs require 16K Jape or 24K disk 0';:. Memory Map to cuslomers who requesl to be told how to incredible graphics 1001w1lh advanced commands like cir· ano cosl S14.95 each 	 ;;:;· 
~ use 1he power ol the machine. Weguarantee it will answer cle . box . fill . polygon . line. help. elc 3colors 1ngraphics 8 	 ;;;­
~ many of lhe questions you have about the machine. S5.95 with instant text' " Crea1e colorful business charls or MINI-DATABASE/ DIALER - Th is unique new program. beau11tul drawings ano lhen save or relrreve lhem from s1ores and eo11s up 10 8 lines of intorma110n such as name ~ 
l!! 	 disk in 5 SECONDS YES . 11·s lhal lasl Neeos all 48K aooress. and phOne numbers . or messages inven1orres or ~ 

3:: 
"' disk and costs $19.95 anylhing you wan l It has theusual son search . ano prrnl n 

Cl TRICKY TUTORIALS(tm) op11ons. bul 11 also has an unusual lealure II your Illes in · ;:: 
en elude phone numbers and you have a touch-lone phone N 

c;; #1: DfSPLAY LISTS - This Program teaches you how to lhe program will DIAL THE PHO E NUMBERS FOR YOU' ~:§ alter the program in the ATARI that controls the format ot This is perfecl tor those who make a 101 ot calls like :i'i 
.., the screen. For example: when you say graphics 8 lhe salesmen 1eens . or those trying to gel Jhrough 10 busy ~ 
~ machineresponds with a largegra phics 8 area at the top ol numbers tacts as an au 1o:red1aler J It is also a 101 ol lun 10 g·
;ri the screen and a small 1ex1area al the bollom. Now. you use Requires 16K casselle or 24K disk and costs S24.95 	 !!!.. 
N will be able lo mix the various modes on the screen a1 1he 

FONETONE - For lhose who only wan110 store name and "'~ ~ same time. Just think how nice your programs cou ld look 
phone numbers ano have lhe 01aler tea1ure as above . we 	 ~"' with a mix ot large and sma ll lexl. and both high and low 
ofler Jh1s reduced version Same memory requirements . 	 ~c resolu tiongraphics . th is programhas many examples plus 
bul only cosls $14 .95. Don ·1lorgel you musI have a louch· ~ does all of the difficult caluculations! $14.95 . 	 lone phone ~ 

"' #2 : HORIZONTAL / VERITCAL SCROLLING - The inform· PLAYERPIANO - Turns your keyboard into a m1n1 ·p1ano ~ 
~ ation you put on the screen. either graphics or texl. can be ano more Multiple menu opllons provide lne ab1li1y 10 -::C 
~ moved up . down or sideways. This can make some nice el · crea1e your own songs . save or loao aata hies using 	 c 
~ teets. You could moveonly the text on the bollom half ol the casselle or d1ske 11e lix or change any ol up to 400 notes in ~ 
~ screen or perhaps create a map and then move smoothly memory . ano play all or pan ol a song The screen 01splays ~ 
.~ over it by using the joystick. $14.95 lhe keyboard and ind1ca1es each key as 111s played from a 
~ dalaIlle or lhe noles you lype You don ·1have10 be amus1· 	 en 
• #3 : PAGE FLIPPING - Normally you have to redraw the c1an 10 en1oy lh1s educallonal and en1er1a1ning program 	 ~ 
~ screen every time you change the picture or text . Now you Requires 24K casse lle or 32K disk S1 4.95 	 "' 
3: can learn how 10have the compu ler oraw the nexl page you (") 

BOWLERS DATABASE- Provides lhe league oowler w11h~ want tosee while you arestill looking a11he previous page . c: 
!he ab1lily 10 record and relrieve bowling scores providing 	 N en then flip ta it instantly. You won·1 see it being drawn . so a m permanenl records The dalamay lhen oe analyzed by lhe 	 Q. 

c 1¥ complicated picture canseem tojus l appear . Depending on 
program and displayed or prinled 1n summary or dela1I 	 n.g your memory size and how complicated the picture . you 
lorm Da1a may oe slored on casse11e or d1skelle and up· 	 ~ ~ could flip between many pages . lhus allowing animation or c;·daled quickly and eff1c1enlly The program pro1vdes such 	 :::J::::i other special effects with your 1ex1. $14.95..,, inlormallon as h1ghes1 and lowesl scores by ind1v1dualw "' 

N U : BASICS OF ANIMATION - Shows you how 10 anima1e 	 game 11i rs1. second ano lhird games 1hroughou1 lhe ~ 

~ ~::1~a~h~i:: ~:i:~g~~1::~~~~~~l~~O~r~~~i~:~~~~~~ 	 ~~~s~~~g~~~ ~~i~~wa~~rr~~~~~;~~l~;: r~~: 1~~~ ~ro:ea ~ 
c learn. This wou ld be an excellenl way lo slart making your MINI -WORD PROCESSOR - This 1s lor !hose of you who 1u10rra1 on AT ARI basic ano record keeeping Reau ires 16K m 
~ programs come alive on lhe screen . Recommended for new have aprinler . bul don ·1wan! lo spend S100 or more for a for casselle or 24K.Jor disk S14.95 
• owners. $14 .95 fancy word processor lt 1s su1lable for simple editing ot ~ 
en 	 lex!. accepls mosl control charac lers for your printer and By lhe lime you reao this all computers (40018001 oeing ~ 
~ #5 PLAYER MISSILE GRAPHICS - Thiscomplex sub1ec1 is 1ex1 is s1oreo on 01sk lor easy re1r1eval Holds 2•1, 1ypea proaucea shoulo have lhe lableo GT IA chips includea < 
~ demons1rateo by s1aning wilh simple examples. ano pages al a lime Requires 32K . disk or Jape S1 4.95 AT AR I service may upgraoe older compulers call ana ask ~ 
~ building up lo a complete game and also an animaled 	 fll°S easy 10 do yoursell) We have one ano 1he 1m· ~ 
~ business chart on multiple pages' As always . lhecomputer 	 provemenls IhaI grap 1cs modes 9 10 ana 1 oiler are ~ 
.~ does most 01the calculations Requires 32K disk or Jape BOB 'S BUSINESS - 14 small business lype programs for grea1 " To help you figure oul whal o oo w•lh lhe new "' 
~ and costs $29.95 	 home or olf1ce. all chosen from a nice menu Supporls modes a new frrcky Tulorral will be offered in March on 
• 	 prrnteo outpul 169 sec1ors al oulput require 16K tape or Modes 9 to 11 E11her give us a call or w11e arouno hal · en 
~ #6: SOUND - From explaining how to create single noles . 32K disk S14.95 lime 	 ~ 
3: to demonstrating complex tour channel sound effects . Ihis 0::­

~ newest 1u1orial 1s great. Even those experienced with * ** ************************************ ~ 
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Program 1 is an example of the initialization 
and use of the VBLANK PM subroutine. This 
program causes VB LANK PM to be loaded and 
initia lized and playe rs zero and one to be drawn 
and then moved about the television screen in a 
random pattern . The players are male and female 
gender symbols which the program "dances" 
around the screen. 

Lines 100 through 200 are the mai n program ; 
we'll save an ex planation of these lines until after 
you've gained some insight into the initiali zation 
subprogram conta ined in lines 1000 through 1110. 
The VBLANK PM machine language subroutine is 
expressed in the DATA statements numbered 
2000 through 2100. Finally, lines 3000 through 
3020 supply a description of the two players used 
in this example. 

T he first task is to load VBLANK PM into 
page six of memory. Page ·ix is locations 1536 
through 179 1 (hexadecimal 600 through 6FF) and 
h~s been left available by Atari's software designers 
for applications such as this one . These 256 bytes 
of memory are not disturbed by BASIC or DOS ; 
however , a cold sta rt does cause page six to be 
cleared to zeroes. Line 1010 causes the VB LA N K 
PM to be read and POKEd into memory. Line 
l 020 clears a few locations used by the subroutine ; 
this statement can be omitted if you are ure 
that page six ha · not been alte red since the las t 
cold start. 

We're going to employ the Ata ri 's amic chip 
direct memory access (OMA) fac ili ty to transfer 
graphics informati on from memory to the te levision 
using single line reso lu tion. (You might want to 
reread Chris Crawford's article orjust "trust us on 
this one! ") This means that we must allocate 2K 
(2048) bytes of memory for the storage of players. 
In line 1030 we obtain the page number of RAM­
TOP, deduct 16 pages, and ca ll the result the base 
of the requireq 2K byte allocation . 

Memory Allocatlon 
Why 16 pages? Well, first consider that 2K bytes 
are eight pages (a page contains 256 bytes) and 
that, de pending on the graphics mode (i.e., 
GRAPH ICS 0 through G RAPHICS 8) , you must 
a llow sufficient space at the top of RAM to contain 
the display list and set·een data . Incidentally, the 
player- miss ile 2K byte allocation must begin at an 
add ress which is a multiple of 2048; we call this 
starting address PMBASE. 

One more cautionary note: you will have to 
allow more than 16 pages between PMBASE and 
RAMTOP if you are using graphics modes six 
through eight. Ft-ed Pinho's article in COMPUTE! 
# 16 provides greater detail in this area . 

Figure 1 depicts the 2K byte memory allocation. 

Figure 1. 

PMBASE 

currently 

not 


used 


+ 1024 
player zero + 1280 
player one 

+ 1536 
player two 

+ 1792 
player three 

Remember, we didn't design this scheme, Atari 
did , and we're not sure why but there is a consider­
able amount of unused space involved . You can 
use the lower, unused bytes fo1· your own purposes 
without disturbing anything, if you like. We're only 
going to use the upper I K bytes. 

Player zero occupies PM BASE + I 024 through 
PM BASE + 1279 ; player one is situated in locations 
PMBASE + 1280 through PMBASE+ 1535 , and so 
on for players two and three. Line 1040 clears any 
residual data- if you're in a hurry and are sure 
that this area is already clear (i.e. , fo llowing a cold 
sta rt), you won 't need line I 040. 

Lines 1050 and 1060 are used to d1·aw players 
zero and one. VBLA>IK PM expects the players to 
be drawn such that their top line is initia lly placed 
at the beginning of the individual player's storage 
a rea. Th e player can be as tall as you like up to 255 
lines; of course , yo u wi ll never see all of a player 
which is that ta ll on the screen at the same time. 

ext you can see that we've taken ad vantage 
of the Atari's special memory locations for some 
functions. You establish the playe1·s' colors with a 
POKE in to locations 704 through 707 fo r players 
zero through three , res pecti vely. Line 1070 is used 
to set the colors and assumes that you've set the 
variables PCOLO, PCOL I , PCOL2, and PCOL3 
already. 

Line I080 establishes the positioning addresses 
which you wi ll be using later to signal player move­
ments using only POKEs. PLX and PLY are the 
locations PO KEd to establish the next x and y 
position of playe r zero. A POKE into location 
PLX +I and PLY + I accomplishes the same thing 
for player one, and so forth for playe rs two and 
three. PLL (and PLL+ 1, PLL+2, and PLL+ 3) are 
POKEd to inform VBLANK PM of the length (or 
height) of each p layer . 

Line l 090 initia li zes the remaining control 
parameters. A 62 is POKEd into location 559 to set 
the single line player-missile resolution graphics; a 
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one placed into localion 623 establishes the player/ 
playfield priorities giving the players priority over 
the playfield. (You can change.this to suit your 
purposes, if yo u wish.) Location 1788 is in VBLANK 
PM and is POKEd with the number of the first 
page containing player-missile data. Locations 
53277 and 54279 are used to witch on the DMA 
g rap hics data transfer facility and to tell the 
ANT IC chip where in memory to find the player 
graphics data. 

Wrapping Up The Loose Ends 
You're almost r ady to go! A subroutine call to 
VBLANK PM from line 1100 allows VBLANK PM 
to notify the operating system of both his presence 
and his desire to be automatically invoked as a part 
of the vertical blank interrupt process. This.is the 
only time in which yo ur BASIC program must 
explicitl y call VBLANK PM . 

Okay, to wrap up loose ends let 's take a quick 
look at the main program - lines 100 through 200. 
Line l 00 turns off the cursor, clears the screen, 
and provides a black background so that we can 
readi ly see the players . 

Line 110 sets the players' colors before the 

VBLANK PM initialization subprogram is executed. 

You know how to set the colors , right? Multiply the 

color number by 16 and add the desired intensity ­
the color and intensity numbers are the sam as 

those used in the SETCOLOR command. Line 120 

assures the VBLA K PM is launched. 


Line 130 illustrates the manner in which you 
pass instruction to VBLANK PM. Here wear 
telling VBLANK PM that both players are eight 
lines tall. You can change this parameter at any 
time - we have a little surprise for you later about 
why you might want to change this parameter. 

Lines 140 and 150 establish the initial television 

screen positions of players zero and one, re pec­

tively. A word about the available values for the x 

and y coordinates might be helpful as not ::ill x and 

y values will resu lt in the player being displayed. 

There are 255 x positions with only 160 of these 

appearing acros · the television screen beginning 

with an x value of 48. 


Similady, there are 255 y positions with 192 of 
these visible on the screen beginn ing with 32 at 
the top. (These x and y values ma y vary slightly 
depending on the adjustment of your television 
receiver.) VBLANK PM assumes that you are 
referring to the upper left hand corner of your 
player\.\ heneve r you POKE new x and y coord inate 
va lues. 

Lines 170 and I 0 illustrate the use of the 
pseudo-random number function to determine the 
next set of x and y coordinates. Line 190 provides 
a small delay between player movements. Delete 

the FOR and NEXT statements if you want to see 
how fast - and easy- it is to move players. 

Well who said player-m issile graphics had to 
be anyth ing but fun?! Give VBLANK PM a try in 
one of your current programs to add a little zip; or 
try it in your next graphics project. 

Oh, we almost forgot that we promised you a 
surprise regarding why you might want to change 
the height of a player. VBLANK PM has a few 
more features which allow you to animate the 
movements of your players - but more about this 
next time! 
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Review: 

Eastern Front 
(1941) 
Edward P.McMahon 
Potomac, MD 

Eas tern Front ( 194 1) by Chris Crawford of the Atari 
Staff is a paradigm for computer war games. Not a 
shoot-em-up type arcade game, it is a corps-level 
histo rical simulation. The subject of this excellent 
simulation is the first 41 weeks of Operation Bar­
barossa, Hitler's massive attac k on Russia wh ich 
began on June 22, 194 1. 

Eastern Front has man y features of a well-done 
historical simu lation wargame: simultaneous move­
ment of both p layers, supply rules, reinforcements 
and resuppl y effects , and effects of terrain . There 
i some time pressure also, which is not usually 
found in simulation wargames of the board-and­
counter variety . The computer (a worthy opponent 
playing the Russian side) thinks out its move during 
the vertical blank periods when you are planning 
yo ur moves . T he more time you take, the better 
will be the com puter's move. More on this later. 

T he game starts immediately after booting in 
(it is an AUTORUN.SYS fi le on the disk version), 
but first- time players don 't immediately respond. 
T hey are entranced by the graphics presentation. 
T he play field is 2 1/{ screens horizonta lly and 4 1

/3 in 
the vertical d imension and is fi lled with excellent 
redefin ed character sets - mo untains, ri vers, 
forests, marshes, cities and coastal a r·eas. As you 
move yo ur ho ll ow square cursor to any edge of the 
screen window, the map smoothly fine-scrolls to 
display the correct part of the play fi eld . The atten­
tion to detai l is ad mirable. The trees in the forest 
areas are diffe rent sizes; the r ive rs and coasts are 
displayed to the highest possible resolutio n. The 
colors have been ca re full y chosen - I have not 
noticed any "bleeding" between adjacent colors ­
and dramaticall indicate the change of seasons. 
T he autumn sea on begins on October 5, 194 1, 
when the green land changes to a purple-brown 
mud color. (Remember that date . If you haven't 
captured your objectives , destroyed most of the 
original Red forces , and established a strong def­
ensive position by then , you a re in trouble.) The 
ground changes again to wh ite in wi nter , and the 
rive rs and marshes freeze (blue to white) from 
north to south as the weeks progress. T he process 
reverses in the spring. Another very nice detail. 

A few words on the history (History of the Second 
World War, Sir Bas il Liddell Hart (ed), Marshall 
Cavendish USA, Ltd., 1973- 1974). Hitler bega n 
open pl ns to invade Russia with discussions in 
June, 1940. A late spring offensive was planned , 
and the first strategy (by Maj . Gen. Marcks) was 

...it is a corps-level 
historical simulation. 

two thrusts - the larges t to Moscow through 
Smolensk, the second to Kiev. T hese would join in 
a pincer movement, trapping most of the Red 
Arm y. Ge neral Halder and the German Hig h 
Command modified the Marcks plan by weakening 
the Kiev thrust to strengthen the push to Moscow, 
and added a third line of attack to Leningrad . 
T hree A1·my Groups were de fin ed: Army Group 
North (von Leeb) , Arm y Group Center (von Beck) , 
and Army Group South (von Rundstedt). Yon 
Kleist's I Panzergruppe and Guderain's II Panze r­
gruppe were aimed north and south of the Pripet 
marshes respectively. T he General Staff and prob­
ably Army Group leaders p layed out major war 
games in late 1940, taking both sides of the cam­
paign . But early in December , Hitler made what 
the German Army War Dia ry call s "a substantial 
alteration ." Leningrad became the principal mil­
itary target and Moscow was to be taken afterward. 

The aim was still rapid adva nce and encircle­
ment to prevent the Red Arm y from escaping into 
the interior, and the des truct ion of Russia's indus­
trial power in the Ukrain , in Leningrad, and in 
Moscow. But Hitle r's mod ification had the Army 
Group Center waiting un til Army Group l orth 
ac hieved its more difficult , more distant obj ective 
befo re going on to Moscow. T he High Command 
did not argue successfu ll y with Hitler , and the 
directive for Operation Barbarossa was signed on 
December 18, 1940 . 

On June 22, the longest day, the largest inva­
sio n in the world began aga inst an army wh ich had 
suffe red Stalin's 1937- 1939 purges: three of fi ve 
Marshals, 13 of 15 Arm y Commanders, 57 of 85 
Corps Comma1iders and mo re had been shot or 
di sappeared without a trace. The German attacks 
were devastatin g in the orth and Cente r (Smo­
lensk fel l on July 15, but Kiev held ou t as a pocket 
of resistance until late ~eptembe r). Nearly two­
thirds of the Red Ann y's strength at the outb rea k 
of the war was destroyed . T he Germans occupied 
Russia up to a line from Leningrad to the Crimea. 
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Estimated losses by the end of 1941 for the Red 
Army were 5-7 million killed or wounded , 3-5 
million P.O.W. , 21 ,000 tanks and 33,000 guns 
destroyed . Russia fought back with extraord inary 
national effort, ca lling on a ll its resources and 
extensive Allied help. The Germans achieved some 
additional victories, but the Blitzkrieg was blunted 
by the vastness o f Russia, the mud and the cold . 

Your only hope of winning the simulation is t:o 
follow the suggestions of the author, Chris Craw­
ford, in the excellent user's-manual which comes 
with the game: break through and use the mobility 
of the armored units to encircle the Russian corps 
from behind, and concentrate forces by pushing 
your infantry as fast as possible to attack and elimi­
nate pockets of e nemy units. These are the class ical 
Blitzkrieg tactics . But, befo re the autumn mud 
stops your panzers , form a defensive line using 
terrain (rive1·s and cities) to your advantage. Fall 
back in order during the winter counterattack . 

The game is well documented, but the ma­
thematical rules of combat and supply are not 
given. The user interface is well designed, so the 
game is almo ·t entirely playa ble from the joys ti ck 
alone (three keys are needed: START, OPTION, 
and SPACE BAR). The only feature which I find 
seriously lacking is the ability to save a game and 
restart it. The game ta kes two or three hours to 
play (more, if yo u want to keep a record of what 
you are doing) and I find it difficult to come up 
with an uninterrupted block of time like that. 
Moreove1·, I can't stud y different moves for a give n 
situation, but perhaps that's good . The unknowns 
can't be resolved, so the game keeps my interest. 
There is randomness in the combat and supply 
rules (a good feature) so a tactic which works today 
may not work tomorrow. Another reason wh y 
replaying a tactic may not give meaningful results 
was mentioned ea rlie r : the computer works on its 
move while you are entering yours. The computer 
selects a move for each of its units and , as time is 
available, ite ratively improves each move. This is 
the feature of the ga me in which Crawford ta kes 
the most pride. 

Crawford states that he uses on ly 75 % of the 
Atari's graphics capabi lities. He should know. He is 
one of Atari 's most creative staff members , and 
certainly understands the machine. The way he 
uses that 75% makes Eastern Front ( 194 I ) a show­
piece and a cha llenge to other progra m d esigners . 
(If he ever uses I 00%, I think I 'll sit and stare for a 
week or so.) 

I am still ex pe rimenting with sma ll , loca l tactics, 
as hopeless as that may be. If I ever get to March 
'42 again (before 2 a.m.) . perhaps a late winter 
thrust to push some muster points farther west will 
add some victory points. Hmmm.. . © 

Odds& Ends 

Clearing 
Memory Charles Brannon 

Editoria l Assistant 

Before using an area of memory for storage, it is 
often necessary to clear it out. For example, a 
GRAPHICS command clears the screen by writing 
zeros to a ll the screen memory. Since the re a re no 
BASIC statements that directl y support player/ 
missile graphics, the memo1·y used by this facility 
has to be cleared by the programmer, usually with 
a FOR/NEXT loop. 

ATARI BASIC does not clear out the old 
values of an array or string when a program is 
R N, even if there is garbage in the memory used 
by these variables. This a lso necessitates some kind 
of loop to clear out this memory. 

The problem with this is that an array of any 
substantial size requires a long time to clea r out. 
For strings, there is a shortcut: 

IO DIM A$(100) 

20 A$(1)=" " :A$(100)= " ":A$(2)=A$ 


Line 20 will "instantly" fill A$ with spaces. The 
space in quotes can be changed in order to fill a 
string with a desired character. 

There is a "quick and dirty" way to clear out 
memory. This relies on the previously mentioned 
GRAPHICS command. GRAPHICS 
8 + 16:GRAPHICS 0 will clear out about 8K of 
high RAM. If executed before a DIM statement, 
this will usually suffice. Since most Player/Missile 
memory is in the top of memory, the GRAPHICS 
comma nd is definitely satisfacto ry. If you don 't 
have 8 K of free memory, you'll get an ERROR­
147 (Insufficient RAM for GRAPHICS mode), in 
which case yo u'll have to use GRAPHICS 7 + 16 (or 
lower ), or reso rt to the BASI C clea r loop. © 

Verba1im 

flexible disks 
Call Free (800) 235-4137 for 
prices and information. Dealer 
inquiries invited. C.O.D. and 
charge cards accepted. 
PACIFIC 
EXCHANGES 
100 Foothill Blvd 
San Luis Obispo, CA 
9340 I. In Cal call 

' (800) 592-5935 or VISA-(805) 543-1037. 
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COMPUTE! Overview: 

Textwizard 


T extwiza rd consists of a copy- and write­
. protected disk containing the program, an instruc­

tion manual, and a reference card which sum­
marizes a ll commands. All of this is in a luxuriously 
padded binder. 

Original purchase rs may request a back-up 
disk when the warranty card is returned with a 
$5.00 check. After that, clobbered discs can be 
exchanged at the factory for a $30.00 fee . 

Forewa rned , we treated the disk with great 
respecl. What we found was a ca refully human­
enginee red word processing system for a personal 
computer. It will not turn your Atari into a $ 15,000 
professiona l word processor , but man y of the 
important differences between Textwizard and a 
profes ional system are a fun ction of the 40­
characte r display. Thus, it is not reasonable to 
consider constructing large organizational charts, 
flow charts, or e'ven moderately complex graphs. 
Tables o f data which span more than 40 columns 
a 1·e tonuous to create. Other fea tures usuall y seen 
in professional systems, including automatic hyphe­
nation , position ing of footnotes at the bottom of a 
page, tabu la r sorts, arithmetic functions and repre­
sentation of mathematical symbols are not available 
on Textwiza rd. 

The Manual 
First impressions of the program come from the 
well made and finished looseleaf text which accom­
pan ies the p rogram. Filled with 56 page of in ­
·tructions, including an index , the manual g ives 
the feeling that the producers of this program care 
about quality. 

T he fll slrurlion Guide i , however, for one 
panelist, the weakest e lement in the package. It " ·as 
not ca re f'ull y proofread nor careful ly tes ted with 
na ive users . T here are simply too many insta nces 
where the user who method icall y fo llows the step­
1y-s tep instructions is le ft hangin g with a feeling of 
" V\ hat do I do now?" 

In contras t to the above, one panelist was 
pleased with the manual: "The user's man ual is a 
very good example of what in some educational 

circles is known as the "KISS" of know ledge (Keep 
It Shor t and Simple). The manual walks the user 
through ea h fun ction in logica l, ex pl icit language, 
and is itself an excell nt exa mple of programmed 
lea rning." 

"...the manual gives the 

feeling that the 


producers of this program 

care about quality." 


Ease ()f Use 
The program uses the Atari DOS system and dis­
kettes must be formatted before you can store data 
on them. Data saved to disk appears to be compacted 
prior to av ing, thus increasing the amoum of data 
which can be stored on each disk. 

The program is written completely in machine 
language and is loaded without the left ca rtridge in 
place. This increases the amount of available me­
mory for storage of the tex t. With 48 K of memory 
insta lled in the computer , there is just over 30K 
le ft for text. Eighteen K Bytes of program seems 
somewhat la rge , considering the stated capabi lities 
o f the program ; however , thi size would certain ly 
seem to ta ke it out of the "kid 's toy" catego ry. 

The program boot quickly and, unless the 
amount of tex t being held is substantial, no loss of 
speed is noticed. There is o ne qu irk which appears 
wh n the amount of memo ry in use begi ns to exceed 
5 K. T here i a delay in th text's appea rance on the 
screen when the inserting command is being used. 
This can be somewhat disconcerting if the operato r 
is a to uch t pist and is watching the screen. The 
nice part is that the letters are all picked up and , if 
th e typ ing i done ac ura tely, it wil l a ll even tually 
show up. 

When fir t used, however, the program appea rs 
to lack features fo und in other word processors. The 
program is not menu drive n . Consequent ly, a 
number of functions such as loading, av ing, disk 
formatting, and drive# setting, require that the 
operato r remember specific keyboard seq uences . 
Some of the e a re quite lengthy and would be 
more as il y used if they we1· contained on a menu. 
The Ata ri full cursor movemem feature is well 
u d ; however , there are no provisions for fa t 
single stroke movement from the center of a line to 
either end of the line. These are not essential, but 
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NEW FROM 

WARLOCK'S 
~•-:rJ Synergistic REVENGE 
---~ Software 

AN EXCITING ATARI* HIGH-RES ADVENTURE GAME 

Over 100 high resolution pictures in this 
two disk adventure . guide you to treasure as 
well as dangers. As you explore caverns and 
castles you use your various ski lls to obtain 
the riches therein. while eluding the pitfalls 
and creatures that abound . You provide the 
Atari . Warlock's Revenge provides the 
challenge Requ ires at lea t a 40K. 400 800 
with Atari Basic and disk . $35.00 

Avai lable fo r the Apple II Computer 

as O ldorf's Revenge 


from H ighlands Com puter Services
Bellevue, W ashing ton 98006 
(206) 226·3216 

SYNERGISTIC SOFTWARE 
5221 120th Ave. S.E. 

ATARI • 400/800 are trademarks of 
Atari Computers Inc. 

RAM 

For ATARI 

48K RAM BOARD FOR THE 400 

• Increases memory capacity 
• Reduces power consumption 
• Reduces heat 

48K Board (4ooi $299 
32K Board (sooi $150 

INTEC 

PERIPHERALS 
CoRP 

3389 Del. Rosa Avenue 
San Bernardino, CA 92404 

(714) 864-S269 
ATARI, 400, 800 are Trademarks of ATARI , Inc. 

ATARI 400/800 OWNERS: 

THERE'S A 

MICROCONNECTION™ 

FOR YOU! ­
Now you can direct-connect to the 

telephone with or without 

the 850™ 

interface, 

there's also a 

serial port to 

drive a printer, 

optional autodial and autoanswer, 

and smart terminal software! 

Prices start at $199.50 For more 

details write or phone: 


2643A - 151st Pl. N.E . 
Redmond, WA 98052 

(206) 881 -7544 •VISA 
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would speed editing. There is no scroll ing ability 
which tends to limit the speed with which text can 
be edited . Offsetting this , to some degree, is the 
ability to move through the texl in e ithe r direction 
using a combination of the OPTIO key and the 
cursor arrow keys. The system is friend ly. It m~y 
be conceptualized as two major progr~ms: on~ 1s. 
for creating and editing text, and one 1s for pnntmg 
documents. With ve1·y few exceptions, commands to 
the editing component involve only two k~yslrok.e~. 

Text formatting and printing functions uulize 
Atari 's special keyboard controls (i.e. OPTIO , 
SELECT, START) in conjunction with other key­
board characters which , when possible, relate lO 

the particular function or mode required. For 
example, CTRL + T sends the cursor to the top of 
the page, CTRL + B sends the cursor to the bottom 
of the page; CTRL + M is used to Move text, 
CTRL + D to Duplicate text, CTRL + S for Search, 
etc. The use of characters such as BACKSP, I ­
SERT and editi ng ARROWS wi ll be fam iliar to 
Atari users and greatly faci litate operation - espe­
cia ll y for the word processing beginner. 

One particular feature proved extr mel y 
versati le . Margin contro l is et, not in inches or . 
character widths, but in dot widths. Although this 
necessitates some computation by the user ( 150 
dots= approx. I in.) , it a llows "fine tuning" when 
formatt ing a document; some ver creative cop 
can be produced with such a tool. It w.ou ld be a . 
nice touch , perhaps, if Datasoft supp~1ed ~ margm 
guage or ruler which translated dots m~o. mches 
and/o r character width as a use ful add1t1on LO the 
Command Reference Card - which, in itself, is 
very clear and precise. 

One severe problem occurs with the buffer 
operation. There is no protection for in formation 
stored in the buffer. Thus, inadvenent loss of text 
can and does happen unless the operator takes 
careful note of buffer use . It seems best not to 
store text in the buffer for any length of time, but 
rather to use the buffer for simple movement 
operations on ly. The 1.ack of a screen. d isplay for 
print formatting reqwres that the printer be u ed 
each time lhe operator wishes to see the actual. 
formatting of the text. This can account fo~- a sig­
nificant loss of time and reams of pape r bemg 
generated, when the actual formattin&" o n the page 
must be seen . One paneli t fe lt thal th is, combmed 
with an inability to print single pages of a long text 
file, proved to be the most serious de ficie ncy of the 
program. 

Search, Merge, Disk Functions 
T he search featlll·e does not work re liably, particu­
larly when the string im olves as few as three char­
acters. For example, on two Model 800 systems a 

search for "he" (the string, h + e + space) 11 0L only 
correctly identified all occurre nces < f "he," but also 
incorrectly located embedded inslan c~s or "he" ~as 
in "whereve1·") a nd. worse ycl. tolall y 111 appropnatc 
strings (e.g., "Rulli. ") . Sea rch/replace opc ral ions 
were similarly plagued. Even \\'h e n it heha,·es 
properl y, global replacemenl is only semi-;1utom;1lic: 
each' old phrase" must first be localed: replaceme nt 
with "new phrase" must then be manual ly \'Cririecl. 

Tab stops are presel lo five spaces, and cannot 
be altered. This makes the construction or CYen -!.- or 
5-column tables of numbers ove rly cumbersome. 

Generally Good Fatal Error Protection 
It is rrenera ll y very difficult for a use r lO make f"alal 
erro~s. The exception Lo lhis rule is, howe\'er, 
important. File deletion is accomplished by sirn_ul­
taneously pressing OPTION D, followecl by a file 
name. Even though lhe con ten ls of the Ille st.ill 
ex ist on the disk , they are thereafter forever inac­
cessible to the user . For a n operation with such 
important consequences , it is reasonable to exp ect 
the systt:m to help p1·event the use r from makin~ 
devas ta tinrr mistakes. Ata ri DOS requires an a f lir­
mative ack~1owledge prio r lO a fil e de let ion . T his 
feature probably should ha~e b_een inc.lucled. 

Text requiring no specia l lo rmau1ng fea lures 
(pagination ; underlining; cem erin g; u s~ of supe r­
scripts, subsc1·ipts page numbers, bolcllacc. elc.) 
may be printed lo an Atari 825 , Ep ·on i\I :\ 80, o r 
Centronics 737 printer by i suino· th e command 
sequence OPTIO i P, fol lO\\·ed by the fll~name . 
The print routine inco rpora.le · d faults _for le ft, 
righl , LC>p, and bottom margin , proporuonal 
spacing , and right ma1:ginjustifi_cal ion. . 

Overriding any of these clefau lls. or mcorpo­
rating any of the man y special fea_tures: r~quires 
the user to embed a command stnng wnh111 the 
lext fil e. Features common LO th e e1Hirc !lie (e.g., 
placement of page numbers) are indica ted 01.1 the 
first line in the text. Other com mands (e .g., !or 
centering) are embedded as they are needed. Unlike 
some othe r word processors, T extwizarcl does not 
permil u nderlining on th e Epson l'vlX-HO.. \nap­
proximation to bo ldfac~ lype may be m~tclc o n the 
Epson, but not other prmters ; this rest nc1101~. too. 
is odd since Letter Perfect ca n produce bold lace on 
a ll three primer . Generation of supe rscripts ;:rncl 
ubscripts is easy, bul the instructions f'ail Lo mention 

that it cannol be accompli shed on the Epson . 

Pagination Is Especially Flexible 
Arabic numeral s may be placed automatica lly 
any \\"he re o n lh e lop or boltom l~n es .or a m;inu ­
sc ript. Since paginatio~1 ma~· lpg1n \\'Ith any ,·a lti e. 
sections or chapters of a manuscnpl may be 1nclc­
penclenliy prepared. 

A nice feature is the option to prim lexl in 

http:incorpora.le
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double columns. It is a little tricky to set up because 
the columns wi ll not align evenly unless care is 
taken when placing carriage returns. It was not 
bothe rsome , however, and, after some experi­
menting, the tex t printed very nicely, each column 
hav in g margin requirements pre-selected by 
the user. 

On page 43 the automatic page numbering 
function is presented as CTRL+ @ . Th is combina ­
tion does not wo1·k. It took a few minutes to locate 
the correct sequence for page numbering; it is 
SHIFT+ @. 

Its fe, · disadvantages considered, Textwiza rd 
ha a number of fea ture:; wh ich do set it apart 
from a simple text editor and turn it into a func­
tional word processo r. 

One reviewer argued that the best single fea­
ture of the program is the lnsen Text function . 
Because of the ease with which this works , the re is 
little need for a lot of text moving. During this 
mode of operation, the operator is able to make 
insertions anywhere in the text without concern 
for erasure of previously written text. In addition, 
the screen borde r changes color during this opera­
tion, providing a constant reminder of the mode of 
operation . Wrap-aro und is maintained during the 
insen phase and this i a d e finite asse t during text 
editing. Indeed , the ability to wrap-around text, 
thus keeping the text on the screen readable, is one 
of" the really fine , and well-executed , features of 
T extwizard . 

The use of changed screen colors and borders 
is a feature of Textwiza rd , wh ich tru ly takes advan­
tage of the ve rsatility of the Atari, and help to 
b1·ing to this product an overall feeling of polish , 
while giving the user a very clear indication of the 
cu rrent mode of operation . 

P1·int commands and formattin g ability with 
this program a re superb, if the Atari 825 or Cen­
tronics 737 printe r i: used in conjunction with the 
program. The ability to do multiple column printing 
is a great asset and it is here that Textwizard d em­
< nstrates a clea r superiority over other word pro­
cessors for the Atari. Th is fea ture alo ne would 
make the program wo rthwhile for an yone who 
publishes a newslette r. 

Printing copy on cut (vs . continuous) pape r is 
faci lita ted by the page eject and wa it commands. 
T he former pe rforms a form feed , seek ing th e top 
of the nex t page. The latter causes printing to be 
suspended until a new sheet of paper is loaded. 

The chaining feature is a powe rful means to 
ove rcome the limitations imposed on the size of 
text fil es by the amount of ava ilable me mor y. With 
a 32K system, no text file may be greater than the 
equivalent of about 6.5 single-spaced pages. Soone r 
or later, most users will confront this ceiling, and 

will despair unless they see one implication of 
CHAI : manuscript components (ranging from 
single characters to the la rgest amount of text 
permitted by memory) may be strung together 
with a command string in the first text file, resulting 
in the sequential printing of the whole. 

The Final Overview 
• Panelist # 1: 

"Overall , Textwizard is a very clean , useful word 

processor, delivering all that Datasoft says it will. It 

is easy to use and requires very little effort on the 

user's part to get excelle nt performance. It is also 

fa st. T he editing and . ea rching fun ctions are ex­

tremely swift and accurate . .The chain command 

works well and facilita tes printing and ed iting 

large blocks of text efficiently. The only two 

enhancements it could use (but doesn 't need) are 

graphic di splay of the formatted page, a nd perfect 

spelling." 


• Panelist #2: 

" In short, T extwizard is a generally well-conceived 

word processing syste m for the Atari. Sometime 

between conception and d elivery to the user, how­

ever va riou gnomes intruded and left indelible 

marks on the product. T extwizard is well-suited 

fo r preparing term paper , inter-office memos, 

and informal personal corre pondence. It may 

e \ e n be appropriate for the Great American Nove ­

list. Professional technica l writers and business 

executives will be happier and more productive 

with the much more powerful - and costl y - word 

processing products that c-u-e targeted to their more 

complex need s." 


•Panelist #3: 

"With over fifty commands available to aid in edit­

ing, formatting, storing and printing text, Textwi­

za rd ce rtainl y provides the u er with e rious word 

processing capabilities . T he prog ram is well thought 

out; the formatting commands a re simple and easy 

to use. Although a touch typist will probably have 

some sma ll difficulty lea rning to use the ex tra keys 

with fin esse , thi s is certain ly not a drawback of the 

prog1·am. Wh ile certain portions of the program 

are \\"ea k ... lack of menu and scrolling, and a very 

time con urning search and replace function, these 

are more than offset by th e speed and ease of use 

which other a reas of the program de li ver to the 

user. All things_conside red , Textw izard, at a list 

price of $99.95, is a good bu y and one which could 

be recommended to a ll Atari 800 owners.'' 


T ex lwiu ml. Dala.rnji In c., 195 19 /311si11.ess Cl'l//er Drive, 

North ridge, CA 9 1324 . $99.95. 32K and u11e ur 111 0 1e disk 

drives a nd compatible with Atari 825 , Centronics 73 7, and 

Epson \!IX-80. © 
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Put Graphics 
Modes1And 2 
At The Bottom 
Of Your Screen 

R.Alon Belke 
DeKa lb, IL 

Mo t of you who are regu lar readers of COMPUTE! 
are fami'liar with the mi xing of the graphics modes 
("M ixing Ata1-i Gra phics Modes," COMPUTE! # 6) . 
The onl y problem is that you can't use a mode past 
its regular range. That is, if you wan~ed to use 
Mode 1 past line 20 o r Mode 2 past !me l 0, you 
couldn 't. So you were stuck putting tex~ you wante? 
at the top of the screen or in the text wmdow. Un til 
now, that is ! 

What's The Display List? 
First we' ll look at the Display List to see what it is 
and what it does. Figure 1 shows the Display List 
for Mode 3. You can verify this by running Program 
1. Locations 560,561 conta in the starting address 
of the list. 

Figure l. 
112,112, 112,72, 112, 158,8,8,8,8,8,8,8,8,8,8,8,8,8,8,8,8,8,8, 

8,66,96, 159,2,2,2,65, 78, 158 

T he purpose of the list .is to tell th ~ computer 
how to display the in fo rmation store? m the s~ reen 
and/or text memories. Let's see how It does this. 
T he fit·st three bytes ( 11 2) set up the margin at the 
top of the screen. How they do this, I don't know. 
Anyone out there kn ow? Next comes what I call an 
add ress byte, (72). In this case, a Mode 3 address 
byte. (Figure 2 shows what the address bytes are 
for each of the mode .) T his byte pu lls double 
duty. First, it sets the fir t line to Mode 3. T hen .it 
tell the comp,,uter that the next two bytes contam 
the address of the screen memory. 

Figure 2. 
MODE 0 I 2 3 4 5 6 7 8 
ADDRESS BYTE 66 70 71 72 73 74 75 76 77 79 

The next l 9 bytes (8) set one line each to Mode 
3. I ca ll the e Mode 3 bytes. Yo u get the value fo r 
these bytes by subtracting 64 from the address byte 
(72-64 == 8). Ft-o m this , we can ded uce that any byte 
with bi1 6 on is an address byte. Also, notice that l 9 
Mode bytes with the Mode 3 address byte give 
you 20 rows o f Mode 3, which fill · the screen up to 
the text window. 

For whatever mode you are in , you wi ll have l 
address byte and the number of rows, minus I, 
regular bytes . For example , Mode 7 wi ll have a 
Mode 7 add ress byte (72) and 79 regular Mode 7 
bytes . Giving you 80 rows . To find out how many 
rows each mode has , check the "Table of Modes 
and Screen Formats." It's on the inside back cover 
of your Basic Ref erence Manual. 

The La!;t Three Rows Of The Text Window 
1 ow here's the impo.rtant pa rt. T he next byte (66) 
is a Mode 0 address byte. But, instead of the next 
two lines containing the address of the Screen 
me mo ry, they contain the address of the T ext 
Edito1· memory. This is the start of the text window. 
Modes I through 8 use the Screen memory. lode 
0 uses the Text Editor memory. As you may have 
alread y gues ed , the next 3 bytes (2) are Mode 0 
bytes, giving us the last three rows of the text win­
dow. If we were in a full screen format , these las t 
six byt s wou ld not be here. . . 

Now we are to the end of the list. This next 
byte (6!)) is also an address byte. But it has a special 
purpose. It tells the compute r that it has reached . 
the end of the list and that the nex t two bytes con tam 
the sta rtin g address of the li st. (The same as 
locations 560,561.) 

Before we go on, let me say that the bytes that 
contain the addresses may vary, depending on the 
Mod e you're in and on the amount o f memory yo u 
have. All the other bytes will be the same. 

So how do we get Modes I and 2 on the bottom 
of the sc reen ? lt' simple! Basica ll y, a ll we do is 
change the Mode 0 bytes to Mode I or 2 byte . 
Presto. T he computer now displa ys the Text Ed ito r 
memory in Modes 1 or 2. . . 

Let' look at Program 2 to see how this 1s done: 
Line 10: sets the margins to 40 characters pe r 
line and selects mode 3 with text window . 
T hen it finds the address o f' the Display List. 

Line 20: sea1-ches the li st for the start of the 
text window. 
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fl FirJ[JrJ[J[J I llJ i~[Jr[J 
The Ultimate Personal Finance Management System 


This new, comprehensive system enables you to determine how much you can 

afford to spend and what can be saved or invested. It graphically illustrates 

the answers to: "Where does the money go?" It also does a great deal more 


. . nothing else even comes close! 

Budget Projections 

mc:::::iibi~i:::::ll You are given 21 categories for which 

Chack Entr 
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Check Search Menu 
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Also included in the system are : 
• 	 Printout options-all popular 40/ 80 col. pr inters. 
• 	 Multi-color graphics and sound enhancements". 
• 	 4 record keeping categories for electric usage, gas 

consumption or whatever you wish to track . 
• 	 Check reconci liation-calculating totals and displaying 

# of checks and deposits outstanding . 
• 	 An audio/ visual reward if your account balances. 
• 	 8 utility programs. 
• 	 User-friendly operation and full documentation . 

The system is designed for Atari• computers having 
a minimum of 24K and operating from a disk drive. 

• trade mark of Atari. Inc. OK Residents Add 4 % Tax 

you enter a monthly plan and your 
anticipated income. The categories can 
be modified by name or amount at any 
time by you. The program prompts you 
every step of the way. 

Enter data . . . month, check #, 

amount, y or n for tax deductibility, 


payee. Enter bank deposits and 

interest. Record up to ninety-six checks 


per month in amounts up to $99.999.00. 


Your checks can be sorted and dis­
played in four different ways: Name, 
Category, Tax Deductibility, Number. 
This can be done on a monthly or 
annual basis . The checks, deposits 
and interest data are automatically 
filed for access by the Bank State­
ment Reconciliation Program . 

" 

Detailed comparisons are displayed on 
a monthly or categorical basis which 
show ± and percentage relationships. 
You can then identify and analyze obvious 
and not-so-obvious relationships 
of the entered factors. 

Colored bar charts are generated 

rapidly via machine language comparing 


the amounts projected with actual 

expenditures. Chart displays are produced 


...cs s ~·· llMtC 

for both months and categories. 

The price of the system is only $49.95 plus $2 .00 for handling/postage. 

If your local dealer does not have the Rnancial W izard . . . 

Telephone orders are accepted on Mastercharge or Visa credit cards. 

Mail order must be accompanied by check or money-order or credit card II. 

Dealer inquir ies invited. (405) 751-278 3 From Computar i. 


Exclusively 10944-A North May 
thru Oklahoma City, OK 73120 

COllPUTDI CEITEO..IOICC ' • (405) 751-2781 
0 	CHECK ENCLOSED 0 VISA 0 MASTEACHARGE 

NAME(Print) - - --- -------------- ­
Address 
City_ ___________State ______Zip _ _ _ _ _ 


Card II Exp. _____Sig. ________ 


http:99.999.00
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Line 30: changes the fode 0 bytes to fode l 
bytes. 

Line 40-50: the period denote pace . 

There are a few things of which to be awa re. Even 
though you are us ing Modes 1 and 2, you' re usin g 
the Text Editor memory; so the computer thinks 
in 40 colu mn, not 20 column lines, which means 
two lines now eq ual one o ld line. Here is an exa mple. 
Suppose we use an empty PRI T statement, pla n­
ning to leave a blank line . Sorry, it won 't w0t·k. We 
wou ld have two blank lines. What we do is put 20 
spaces in from of what we want printed on the 
second line. Also remember tha t we are using the 
Tex t Editor, so PR I NT # 6 \\ill not work. Try some 
d ifferent thin gs yourself. 

What About Mode Two? 
W II , that' a lmost as ·imple. Mode 2 lines a r tw ice 
as wide as lode I and O; so there are on ly two 
co1i1 binations using Mode 2 possible : two rows of 
Mode 2 or one row Mode 2 with two rows of Mode 
l . We can on ly use the same amount of room as 
was orig ina ll y there. Program 3 uses the lauer 
option from above: 

Lines 10-20: same as Program 2. 

Line 30: bas ica ll y the same as in Program 2; 

on ly this time we ma ke the second line Mode 

2. And , since we use one less byte, we have to 

move th e e nd of th e list one location forward. 


By now you should be able to change the text 
window in to any combination of Mode I and 2 
yo u want. If ou have a prog1·am that wou ld work 
better with the text at the bottom of the screen o r 
the text window as lodes l or 2, get to \ ork, expe1·i­
ment! Remember , you' re the boss. 

Program I. 

10 GRAPHICS 3:A=PEEK<560)+PEEKC561 >*256 
20 D=PEEI\( A):? D; II, II;: IF [I(} 65 THEN A=A+ 
1: GOTO 20 
30? PEEKCA+:L>;",";PEEK<A+2) 
40 GOTO 40 

Program 2. 

10 POKE a2 , o:GRAPHICS 3:A=PEEK1560)+PEEK 
( 561 >*256 
20 IF PEEKCA><>66 THEN A=A+l:GOTO 20 
JO POK E A,70:POKE A+3,6:POKE A+4,6: POKE 
A+5,6 
40 ? " .ATARI.AND. CO MPUTE! •••• •AN.UNBEATA 
BLE •• " 

50 ? " ••.•.. • . TEM1 • •• " • • •• .• FOUR .LINES.M 
OE •• 1" 
60 COLOR 2:SETCOLDR 1,10,6:PLDT 17 , 1: DRA 
WTO 17 ,1o:DRAWTO 9,18 
70 PLOT 19 v1:DRAWTO 19,lB~PLOT 20,1 :DRAW 
TD 20'18 
80 PLOT 22,1:DRAWTO 221:LO:DRAWTO 30,18 
90 GOTO 90 

Program 3. 

10 POKE s2,o:GRAPHICS 3:A=PEEK(560)+PEEK 
( 561 >*256 
20 IF PEEK<A)(}66 THEN A=A+l:GOTO 20 
30 POKE A,70:POKE A+3,7:POKE A+4,6:POKE 
A+5,65:POKE A+6,PEEKCA+7):POKE A+7,PEEK < 
?H8) 
40 ? " .ATARI.AND .COMPUTE! ••• 1.LINE.OF.MO 
DE.2." 
50 ? " •• 2 . LINES. OF. MODE.1" 
60 COLOR 2:SETCOLOR 1,10,6:PLOT 17,1:bRA 
WO O 17,lO:DRAWTO 9,19 
70 PLOT 1911:DRAWTO 19,!B:PLOT 20,1:DRAW 
TO 20'18 
80 PLOT 22,1~DRAWTO 22,1o:DRAWTO 30,18 
90 GOTO 90 © 

educatlonal software for the ATARI" educational software for the APPLE= 

i.. HIDDEN WORDS ~ 
+ 

:o A word·search program for the ATARI" . ~ 
~ Move your character over the letters ~ 
!i: waa,..us••"uo 1Eweosc" that spell your word. Words may be read g 
~ ~~~3~~¥g~~~~~~ ~::g from left. right up. down. or diagonally. ; 
~ ~~;:;~~~!~~~~6~~g!~i • For one or two players o 
.r. 1ao c v"sxir,cw1o•F • Four levels of play ~ 
~ j~~~ ~~~~ .~~~~;g;~ii~~ • Comes with word base of the most ; 
~ CEGI\ 

1 
R..~ ....L~~s pr vv!"I frequently misspelled words. ~ 

:0 "' 86 
• Requires JOYSTICKS ; 

~ 24K BASIC. Grades I ·8+ ... S17.50 ; 

i !~PATIAL RELATIONS ~ 
:;:i 

~ Designed to help the child learn words For the ATARI ' " 0.. 
c 
n~ · th at indicate size and placement Units ------­ Ill 
C'. ." cover. big/ small. tal l/short, righ t/ left. 0THIS IS ­± high/ low. over/ under, in/ out Requires !!!. 

~ one joystick. Minimal reading. SIDE 
" 
IllBIO 
0 

o.. 1WO EQUIRES NO READiNG · Use ~ 
Ill~ with Type-'N·Talk' speech synthesizer. fti ii 

~ !6K BASIC. Preschool· ] . . .. S17.50 ·-----· .,O' 

.E 
~ 

Type-N'~Talk'"*** speech synthesizer (VOTRAX). ~ 
~ ~ ~ Let your computer talk with one of the easiest to use speech ~ 
~ synthesizers on the market r 
tll Requires RS·232 interface . ......... • . • ......••.. . . S375.00 ~ 

i <fl:H.E.S.I.S. ~ 
~ P.O. Box 147 • Garden City, ft\I 48135 g_ 
" or call (313) 595-4722 for C.O.D. o 
~ Some T.H.E.S.LS. software Is now available for the APPLE II+ ~ 
~< DEALER INQUIRIES WELCOME ~ 

Please add. s 1.50 shippinsfh.?ndl1ng. s 1.50 for CO.D .. Mich. res. add 4'.t sales 1ax. ~ 
" WRITE FOR FREE CALALOG 111 
~ •ATARI is trademark of Atari Inc.. 00 APPLE istrademarkof Apple Computer. Inc ••• rype-·N Talk is ~ 
~ tradema rk of Votrax. O 
aie~os l" uone:mp;> ,.+II =nddV "'Ill JOJ aie"'tjOS 12uo112~np~ .fifV.l'\f "''H., 

http:T.H.E.S.LS
http:1.LINE.OF.MO


Fantasy for your ATARI 

Ali Baba 

att~ the f"rt\1 tl1ieves 

f~y S1uar1 Smi1h 

Guide your a llcr ego. A li Baba. 1hrm1gh 1hc 1hicvcs mo111llilin 
tlen in an a1tc1nµ1 to rcsi.:ue the h~a utihtl princess. 'Treasure. 
magic. a nd grea t dange r awi1il you! One or rnorc humi\n players 
can guide up to seventeen f ri endly chilrac ters 1hrough the many 
rooms. hal ls. and caves. Some characters \Vander around 
rand om ly. milk ing each ildvcnlurc a li1tle dirfcrcn l. 

..\LI BAB/\ i\ND THE FOl~TY THIE V ES is wri11en in hiflh 
reso lution co lor graphics and includes music and sound effec ts. 
Adven1ures Ciln be saved 10 disk ilnd resumed a l a late r time. 
Requires 32K. 

On Diskelle Only - 532.9.5 

Graphics for your ATARI 
CharacterMagic


Bv Chris Hull 

It's easy to create your own character sets and save them to 
d iskette or cassette with CHARACTER MAGIC. But this is not just 
another character editor. CHARACTER MAGIC helps you use a ll the 
character types that the Atari Is capable ot. Including descending 
characters ( 8 x 10 d ots ) and two types ot five-color character 
graphics not supported by Atari's Operating System. Documenta­
tioo inc ludesexamples of d isplay lists that let you use these "secret" 
graphics modes. Requires 32K. 

Ca ssette or Diskette - $29.95 

FOR OUR COMPLETE LINE OF ATARI SOAWAAE 
Pl.EASE WRITE FOR OUR CATALOG ­

ASK FOR QUALITY SOFTWARE products at your tavorite compu ter store. If neces­
sary you may order directly trom us. MasterCard and Visa cardholders may place 
orders by calling us at (213) 344-6599.Or mail your check or bankcard number to the 
address above. California residents add 6% sales tax . Shipping Charges: Within 
North America orders must include Sl.50 for shipping and handling.Outside North 
America the charge for airmail shipping and handling is 55.00.Pay in U.S.currency. 

~QUJILrrY 
~SOFrWJIRE 

6660 Resedo Blvd .. Suite 105. Reseda. Ca. 91335 (213) 34'1 -6599 

"Indicates trademarks ol Atari 
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Atari PILOT 

At The Helm 

Patricia Tubbs 
Sunnyvale, CA 94086 

As instructor for Gifted/Talented students in the 
Sunnyvale Elementary School District and educa ­
tional computer consultant, I have had the oppor­
tunity of field testing Atari's PILOT language for 
the past year. 

As a programmer in BASIC at an intermediate 
abi lity level, I've found Atari 's PILOT extremely 
easy to use. Not only is text manipulation easil y 
managed, but also both sound and high-resolution 
graphics are within the reach of beginners. 

PILOT was originall y developed by Dr. John 
Starkweather of the niversity of California Medi ­
cal Center, San Francisco. It is a computer language 
which is word-oriented rather th an number­
oriented. People without any prior knowledge of 
computer programming find it ea y and under­
tandable to use in a very short time. The knowledge 

developed while using PILOT is a good foundation 
for moving on to other compute r languages. 

Curriculum-based Programming 
ATARI PILOT makes preparing current 

curriculum-specific programs fairly easy. It has 
three modes of operation; they are: immediate 
mode, auto-number input mode, and run mode. 
When using the immediate mode your commands 
are executed immediately upon typing them and 
pushing the RETURN key. The auto-number 
input mode accepts PILOT statements, checks 
them for syntax errors and, if correct, assigns a 
number in sequence to each line and tores the 
statement in the program storage area. The run 
mode executes any program in the computer's 
memory. 

With this language the programmer ha the 
ability to control the appearance of words on the 
screen. In BASIC any print statement may appear 
to be spaced accurately and not divide words in 
inappropriate ways until that print state ment is 
run. At that time the comput ,- automatica lly di­
vides any word at the end of a 40 space line. This is 
especially difficult if you wish to have a string 
variable (such as the student's name) inserted 
within that line. However , in PILOT, the computer 
will not break an y words in a T: (type) statement, 
but will simply move them ahead to the next line. 
This feature is probably my favorite point for 

using PILOT when writing curriculum-based 
programs. 

Another of the built-in feature that i ex­
tremel y helpful is the ability to renumber the pro­
gram Ii es. The lines with in the program may be 
renumbered by any increment starting at any 
number. This is especially helpful if you have 
created a particular ly use ful graphic design or 
musical piece and wish to use th i · module in some 
other program at another date. By renum bering 
the module to correspond to the new program, this 
module can become a part of the new program 
without the need of retyp ing it into the computer's 
memory. 

The main text of yolll· program is made with 
simple to use commands. 

T: tells the computer to Type this on the 
screen. 

A: the computer Accepts the user's input 
M: matches the user's input with the pro­
grammer's expected answers . 
C: Compute u es only intege r arithmetic 
within the range of -32768 to 32767. 

J:*LABEL allows the program to jump to a 
module of the same name. 
U:*LABEL all ows se of a module and then 
returns to the next statemen t following the U: 
statement. 

*LABEL 	a module is created between these 
two commands.

E: 

GR: this command allows use of any of the 

various GRaphics capabi li ti s. 


SO: allows use of SOund. 

PA: PAuses for a specific length of time. 


Atari PILOT has been extended beyond 
PILOT's usual text and computational abilities to 
include Atari's ca pability for high-resolution 
graphics and sound. This graphics abi lity is called 
"turtle graphics ," which comes to PILOT fro m the 
LOGO programm ing language, develo ped by Dr. 
Seymour Papert at MIT. 

The programmer is able to control an imagi­
nary robot called a "turtle' on the video screen. 
This turtle may be commanded to turn an number 
of degrees and_to move forward any appropriate 
number of spaces. In doing so it leaves a trace on 
the screen. 

The full range of Atari colors is ava il able for 
the turtle to use. However , you may use onl y three 
colors a d the e rase (or: background color) at a 
time. After a figure has been drawn with the turt le, 
you may paint it by giving i.t a FILL command , at 
which time your figure is fill ed with color. (See 



SYNCRO, INC. 
SOFTWARE DIVISION 
31332 VIA COLINAS SUITE 107 
WESTLA K E VILLAGE , CALIF . 91361 

21 3·889·9508 

SOFTWARE FOR 
ATARI T.M. 

400/800 

~ .. 1J © 1982 
A LL GRAPHIC ADV EN TUR E. CA N Y OU FREE 

YO URS EL F FROM A LIE N HE LL? IN T H E SPIRIT 
OF THE "MA ZE OF DEA TH". 

JOYSTICK REQUIRED 
16K Tape $14.95 24 K Disk $19 .95 

~ · 1~'{1];111 © 198 1 
A N EW GRAPH IC ADV EN T U R E. SIT BAC K 

WI TH YOUR JOYSTIC K AND DIVE THE DEEP 
BLUE SEA. RENT RIG A N D CRE W· TO PLUN DER 
THE STRANGE TREASURES THAT AWAI T YOU . 

JOYSTICK REQUIRED 
l-----,2::4 K Taoe $ 16 .9 5 32 K D isk $21 .95 

,_ ~ Cl 198 1 

ARE Y OU A SUPERAGENT? A FAST ACTION , 
ALL GRAPH IC GAME WITH PLENTY OF SPECIAL 
EFF ECTS IN A MA ZE LIKE UNDERGROUND COM· 
PLE X . FIV E LEV ELS OF PLA Y IN REAL TIM E. 

JOYSTICK REQUIRED 
16K Taoe $12.95 24K D1sk $17.95 

VISA AND MASTERCARD ACCEPTED. 
CALIF . RES. PLEASE ADD 6% SALES TA X 

PLEASE INCLUDE $1 .50 SHIPPING 
DEALER INQUIRIES WELCOME 

~,\1 \11 1/;M, 

~-~ 
S u .rvt..i. <> e- S a..fA...,lCVL.e..® 

BUDGETMASTER ($34. 95) 
• is a professional budgeling Ioolgeared Io develop and maintain 

even Ihe mos! complex budge!. Al the same time, the easy lo 
read manual and the friendly prompts allow even Ihe beginning 
budgeter wilhout computer experience lo develop a budge! to 
meet their needs. 

• includes the oplion forhardcopy prinloul of any of Ihe39 differ· 
en! displays as well as an oplion Io save your data to cassette or 
diskette. 

• requires 32KRAM 
CHECKBALANCER ($16.95) 

• although the perfect companion program to the Budgelmasler, 
stands alone as a great tool lo balance your checking ac· 
coun t(s), with a monthly breakdown of your spending pattern. 

• 	allows you Io store your spending analysis Io tape or diskette, or 
use Checkbalancer in conjunctionwith theBudgemaster, 
and automatically rewrite the expense data of the latter pro­
gram process. 

• 	requires l 6K RAM 

BUYBOTH PROGRAMS TOGETHER FOR $39.95AND SAVE$11.95!!! 
Send check or money order plus $1 .50 for shipping and handling 

and save C.0 .0 . fee (Sorry, no credit cards) 

Ohio Residents Add Sales Tax 
(DEALER INQUIRIES WELCOME) 

AL TERNATE REALITY 

SOFTWARE 


P resents for the Atari 

THE I CHING 
T H E ANCIENT CHI NESE BOOK OF DIVINATION 

• The complet e text o f the wor ld's o ldest book o n disk 

• 40K program. 

• 73 disk files ( 155 ,000 bytes) 

• Occupying 12 11 disk sec tors 

• High Resolution Gra phics 

• Animati on 

• Music and Sound Effects 

• Instr uctiona l text material 

• Calculates and Displays Hexagrams 

• Displays J udgement , Image , Moving Li nes fo r primary 
& secondary Hexagram s 

• $44 .95 

order from : 

Alternate Reality Software 
2111 W. Arapahoe Drive 
Litt leton , Co lorado 80120 

Dealer inquiries invited 

Atari is a T .M. of Atari , Inc . 


ATARI • 400 AND 800"' COMPUTER OWNERS 

AN OFFER 
.YOU CAN.T REFUSE! 

PD! produces some o f the most innovative 

software for the Atari computer now 


available. In o rder to con vince you. we 

have developed a sample cassette to show off 

our programming skills. The sample cassette 


has an animation-based ed ucational program on 

side A. and a mixed graphics and voice 


demonstration on side B. Cost? J ust 

$3.95. If you don' t like the programs. 

simply erase and use the cassette as a 


blank' (The cassette is a superior 

quality. screw type C-20 with premium AGFA 


or BASF tape.) 


If you accept o ur o ffe r. we will cred it $3.95 
against any future order with o ur company. 

J ust return the cassette wi th your orde r. 

For the sample casse tte send $3.95 to 
Program Design, Inc .. 11 ldar Court . 

Greenwich. CT 06830. (Foreign o rders 
include an extra $2.00 fo r postage .) 

ATARI ;s is the registered trademark o f ATARI , Inc. 

~ u ""'" .. Sof t "1'".. •P.O.Box 25621 · Garfield Hts., Ohio 44125 
(216) 581·9359 

•Alai Is 1 Trademlrt of Alai, Inc. 
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Program 1.) 
Wh en writing SOuncl component in y9ur 

program you ha\·e the fac ility to command four 
voices (up to a fo ur-note chord ) between C below 
middle C Lo F# and C above middle C. T hi g ives 
you a chromatic scale of 3 1 notes with C below 
middle C =I and F# above C above middle C = 3 1. 

By includ ing the PAu e command , one may 
hold each note o r cho rd fo r a given length o f time. 
The le ngth o f' the pa use is dete rmined by the 
number o f l/60th o f a second ticks se lected (e.g. 
one tick equals l/60 th of a second and 60 ticks 
qual one second). (See progra m 2 and Figure I. ) 


T he Ata ri j oysti cks and padd les can also be 

used within yo ur progra m. You may use up to four 

joys ticks in as man y as 11 positions, with the joystick 


Figure I. 
PILOT Sound 

cluck. T o draw these picwres using the turtle, I 
utilized the instructions which I fo und in a cra fts 
book fo r sewing th min cross-stitch mbro icl e ry. 
The instructi ons come printed on a g rid which i 
imilar to the imagina ry grid o n the compute r's 

video m nito r. By placing the turtle a t the middle 
of the embroide ry g rid , you can have it mo\'e the 
appropriate number o f square , turn. a nd mo\·e 
aga in where n ed ed. 

With the PILOT cartridge, Ata1·i has pro\·ided 
an exceptionall y beautiful teaching guide fo r child­
ren. It i_ an easy to foll ow as well as ae thetically 
a ttracti ve manual' hich a ll childre n will en_j oy 
using. Also includ di · a ge ne ral manual, as we ll as 
a documented d emonstrati on ta pe. 

My fifth-grad e ·tucl e nts who field-tested ta n 

13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 

~~r?rrr*rrrr~r 
Scale #3 

trigge r hav ing a two pos ition \'alue. Four pairs of 
paddle controlle rs with a range from 0 to 227 
rota ry positions may be used . 

Another useful featu re is th e synchroniza ti on 
of an audio ta pe to the compute r . One could use 
the audio portion of a ta pe to give instructions for 
a given program or perhaps g ive a spelling wo rd 
ora ll y. I see this as a particula rl y convenient aspect 
when writing programs fo r beginning readers o r 
childre n \,·ith lea rning disabilities . \t\ hil the audio 
portion is running , the compute r can display in fo r­
mation on the monitor simulta neously. 

PILOT is an easy to use programming lan­
guag . one I am sure that most educators will find 
\'e ry useful fo r curriculum d evelopment for their 
specific classroom needs. 

Beatrix Potter On The Computer 
Program 3 ' as written to use in the stud y o f 

the lite ralllre writte n by Beatrix Potte r. This pro ­
gram was used as a biographical introducti on and 
fo llow-up lesson. With each question , seve ral possi­
ble answers we re di splayed. If students typed in 
the incorrect a nswer , they we re given some furth er 
informati on and return ed to the o rig inal questi on . 
In this particula r program. even wrong answer 
produced fur the r lea rning ex pe riences . 

This sho \\·s a color picture on the TV monitor 
when a correct answe r is typed: a bunny and a 

Pl LOT had no difficult y lea rnin g quickl y to draw 
pictures, manipulate text, and acid sound e ffects to 
their programs. I see this language as the first 
language that beginning programmer hould 
lea rn. It is moti vating and a good lx isis fo r lea rnin tr 
othe r o mputer programming la nguages. 

Program I. 

20(1 :=H::LOCK 
21(1 P: THI '.:; E; A SAt1F'LE F'POGPAt1 OF 

BLOCK'.:; STACJ::ED Ot·l ot-lE At·10THEP 
220 GR : GOTO-f1 .. - 30 .; CLEA~'. 

300 GR = F'Hl F.'.ED 
31(1 J IJ = :~~'.:;OIJAF.:E 
350 GR GOTO -f1, -14= 

36(1 GR=FH1 BLUE 
370 LI = ::;::~:;1]UAF.:E 

38(1 GR :GOTCH} , 2 
390 GF.: F'Hl \ 'ELLO!.·!= 

4t10 U= t '.:;O!JAPE 
405 U=t'.:;CALE 
41(1 E= 
490 ::;::~; :)UAF.'.E 

:.(10 GF.'. = 4( DF.'. Al·J 1 f. ,; TUF:r190 > 
550 GR =F!LL16 
56(1 E= 



--- -- ­ -

COMPUTE!'s Listing Conventions 
Many programs which a re li sted in COMPUTE! use 
cu1·sor co ntrol keys, colo r keys, and so fo nh . We have 
esta blished a listin g con ve mion which we be lieve 
eases the tas k o f typing programs in acc urate ly. 

Atari Conventions 
For the Ata ri , a ll the editin g and cursor-control 
charaCLers a re spelled out a nd surrounded by 
brackets: [CLEAR] fOI· "clear screen ." O the1· charac­
ters, uch as CTRL-T (the "ball" characte r) will be 
listed as th e "normal" characte r , but within brackets: 
[T]. A series o f ide ntical com rol characte rs will be 
indica ted by a number within the brackets: [3 DOW N] 
means type the cursor-d own key three Limes; [ 12 R] 
means type CTRL-R twelve Limes. 

T wo control characte rs, [=] and [-] sho uld be 
shifted . Any reverse fie ld text will be enclosed within 
ve nical lines. (Press the Atari logo key [ JI\. ] fo r each 
ve rtical line yo u see .) 

400 16K - - - - - - $319.00 
4 00 YOURS TO 32K or 48K - C A L L 
800 16K 729 . 00 
41 0 REC ORDER - 65.00 
810 DISK DRIVE - - - - - 439.00 
850 INTERFACE 165 . 00 
830 MODEM 139.00 
825 PRINTER - - - - - - 565 . 00 
484 COMMUN I CATOR - - - - - 289 . 00 

I TT Cord l ess pho n e - - - - - 199.95 
ZENITH GRN . PHOS. MONITOR 129 . 00 
EPSON PRINTERS - - - - - - - C A L L 
SOFTWARE - - - - - - - C A L L 
SHARP CALCULATORS - C A L L 
S P E C I A L S ! - C A L L 

Prices subject to change without notice . 
Shipping ext ra. No tax out of state . Ca. 
residents a dd appropriate taxes . 

WE ARE AN AU TH OR I ZED ATAR I SALES AND 
SERVICE CENm ER 

COMPUTERTIME, INC. 
309 Crown Rd. 

KENTF !ELD , CA . 94904 

CALL TO LL- FREE 800 - 227 - 2520 

In Cal ifor n ia 800 - 77 2 - 4064 


Dealers­

Reserve your 


copies of 

COMPUTE's first 


Atari and 

PET/CBM books 


today.Cal l 

9~9-275-9809 

for ordering 

information. 


HAD IT WITH ERROR CODES 

LIKE TO BURN YOUR REFERENCE MANUAL? 


THE ANSWER IS HERE NOW! 


PRO CARD 

WHEN YOU HAVE ONE OF THESE REFERENCE CARDS FOR YOUR ATARI'" 
YOU'LL WONDER HOW YOU EVER GOT ALONG WITHOUT ONE' LOOK AT 
THESE FEATURES . . . 

All keyboard characters - exactly as they appear on your monitor. 


Their ASCII values in decimal and hex with ASSEMBLER OF CODES. 


BASIC and ASSEMBLER error code descriptions. 


Player-missile and Operating System maps. 


The ATARI'" internal character set displacements. 


An up-to-date list of important OS locations. 


Much more! 


This is a fan-fold card with 10 pages packed full of information, but when folded will fit into 
your pocket, ready for INSTANT access. Dimensions are 3 ~ x 9 x ~-

PRO CARD 
CALL OR SEND $9.95 TO: 

ON LINE COMPUTER CENTERS OKC 
10944 A North May Ave . 

Oklahoma City, Okla. 73120 

COMPUTER CLUB AND DEALER INQUIRIES INVITED. CALL 405/751 -2783. 

ATARI is a registered trademark. 
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Program 2 

990 p : TH Is t:: THE ATA~: I t·1usI CAL ::TALE 
MITH EACH MOTE HELD FOP 15/6t1TH

SECot-lD 
100f1 t~:CALE 
1010 , C:#S=#S+l 
1020 so :1::: 
1030 , PA =15 
1f14f1 .. .J( #:::<31 >= t :3CALE 
105(1 E: 

Program 3. 

110 (: :#H=1 
120 :~=:E:OF.:DE f:'.: 
13t1 C: #~=#H• 1 
140 T: 

170 T: 

~1f:ij ' : Df·~CE UF-o~·: a. ti ff1e the~--e :.\~e ~··e t oI 

ur 1i tt1e R1btil ts_, 3.r-Pj the i ~-- n2..ffr~s 
·. 

19(1 
~ 

i : 

·. 

200 T : F1Of"S'..:i .' 

' ·. 
210 T : Cotton-ta. i 1; 

a.nd Peter- . 
'·. 
22f1 T : 

230 T: 

240 T: 

25f1 PA : 100 
260 LI :t t1U::;I C 
270 R:THI:; F'RO@At·1 t·JA'3 l·iF:ITTrn TD 8E U:::E 
0 A:; AH AUTOBIDGPAPHICAL Hff PODUC:TIOt·l TO 

BEATF.: I;:.:: POTTEF: AMD HEP E:OOl=:S . 
2%1 F.: : PATF.: IC IA TUBB::;.. · SUt·lt·l\'Uf'.:iLE , CA I FO 
RHIA 
3(10 F.:: LIHE t·llJ·mrn 97[1 :::H::1ULD BE CHAHGED 

'-iEAF.'.L\' TD ALLO\.·l FO~'. THE COPF:ECT Att::t·l 
ER . 

310 GF: :OUIT 
32f1 T: l·lha.t. is '.!!our rn.me..::· 
33€1 A= fHAl1E 
340 t FIR:::T 
350 T :l·lho 1.vrote THE TALE OF PETH: RABBIT 
~1 ·.... 

360 T: Be::s. tr i;.:: Pott.er 
t1ark: Tw::s. in E 

zra Ke:?t.t.s 
370 A: 
380 GR =QUIT
390 1·1 :BEATF~ I>~ , t1ARK .. EZPA 
400 Jt1 ::tBEATRI>< :n1AF:K t :EZRA 
410 t~~RK 
420 T= 
430 T:t·ts.rk T1.u1. in 1,_ir·ote HIJC1(LEBER~'.Y FI t·lt-1 
:and other stor ies . Pl ease tr::.1 asain . ··... 
440 J : :l~IRST 
450 tE2F:A 
460 T: 

4BO .J :::;::F"I F.'. '.::T 
49(1 :~::BEA;~· :'.:< 

5(10 T= 

530 !_~ = ::;::EUt· !~·r/ 

54~:1 ::~::~:~:ce~·~c1 

55(1 T:l·lk:..1 d l c~ t·1i s-:; ~'ctt.;:r· · ~.1 ~ · t t.2 Tt-?E : ALE 
OF PETE;;: PA'=:E:I; ..( ... 

56(1 ~ 

57f1 T = .just f .:ir· t he f un .::f i t 
for the ir10~·~:.j 

s a set l•.le11 1et.t.er 
580 A= 
59t1 GP :O!_~ IT 
600 t-1 :.Ju:::-r _, FC~' .. t·lELL 
610 .Jt1 = :f._!U::;T :·;::F !:~~: ::;:: t,~ELL 

620 t.JIJ:::T 
...l . -l63(1 ·- 1·- · 
i.- - J..stor i es .· t it.it. t~·,1 ~. . P .I :_. 

on . Tr :.1 a:?.ain 
640 T: 
650 .J :t SEC:C1'-C1 

66[1 :!;::F::i~: 

bei:ause sk1e i.1J~s tk.2 d3.t~s~·;ter 1:~ f ~ l.th~2.. 1 t 
h~ 1aw~er Pl ease tr~ asa : ~ . ' 
6BO T : 
690 .J ::!;SECCND 
70[1 :!;::i..iELL 
710 T: 'les .. skie 1.vrote tk,is st.e:~··::.-1 as ~ set 
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we 11 1etter for a. '.:Kiuns fr iend , 5 'je::i.t-· 

o1d t·h)e1 . "·.. 
720 T= 

73(1 A= 

740 U:tE:UMH\' 

750 :\'.THIRD 

760 T: 11 i s5 Potter 1i 1,.1ed in 1>.1h::i. t countr~·;· 

..... 

770 T= 
780 T= En9l<i.nd 

Canad~ 
United States 

790 A= 

800 GR = l)U IT 

810 11 = HlGLAt·m, CAt·~ADA, Ut·H TED ::;TATE'.:; 

820 .Jl1 :tEHG :t.CAt~ :~Ut-l I 

830 :~~CAM 


840 T= 

850 T= Canada is an En9 l i sh speak i n9 co 
untr~ but not the home of 11i5S Potter .··... 
S60 J =:nHIRO 
870 :l,tJNI 
880 T= 
890 T: Both Ezr<i. Jack Kea.t5 and lhr+: T1.1.1a. 
in are fro1n the United States but 11i55 P 
otter was not .··... 
900 J ::HHI F.'.D 
91 (1 :::~HlG 

92(1 T= 
930 T : Yes·' sk,e l i 1•..ied 1n Ens1'.in.j a.nd THE 

TALE OF PETH'. ~'.ABB IT f i rst ::s.i=-:=-ea.re.: l n 
P-rint in 1901 . 
94£1 tt·lUt1BER 
950 T:C3.n ~1CilJ te11 ~;o~r t.ea.cher and ff;2 h 
01.\1 1ons aso th::i. t. '>.!as? ·.. 
960 A= 
97f1 t1 :t:t1 
980 rn = Tr'.:j subtract ins th::s.t one 1:·11:w·e ti 
me . Reff1e111ber '.:.tJ '.J i=-ut th i s '.:je::s.r ' s n1_~ f:'1t•er 
on the toF· i.1Ji th 19;~1 un ,jern~th. ··... 

T\199(1 : r-1~ ,1 tkr"lt tJJ3.S 3. 1or1s t. i ff11~ ~90 .I J)J:j, 

sn ' t. l t .. :lt·~Ar·1E ? ·... 
1(1(1[1 .J~ ~ :tt·~'._!~t::E~~ 

mm A= 
1020 U= :!;::[ l'_!Cl:: 
103t1 tFCtUF.'. TH 
1040 T= ~·Jh::.; ,,1~re the books Pc6: ~ s~-.e ·:! 

·..he s111a 11 size? 
1£150 T: 

1£16(1 T: To fit 


1070 A= 

10Eit1 GR f.HJ I T
= 

10%1 t·1 :HAt·tO·:::.. !='APE!=: 
11 (1£1 .Jt1 : ::;~HAt·U:~ ::: ::~~PA!='E~! 

111~ :~:PAPEF· 

112(1 T: \ 1 

o:J 1 t··e r i ::.ht .: tJ-ie P.1i=·er i,!_:,: :u1.j c::: 
st 1ess .1 but sh2 haC an::itker ~-·2asc~-: f D~-­
tvant. ins t }·1E t •::1.:-!-: -s rt ~ l=~ ~n=j s :·ri :j ~ 1.··... 
113~::1 .) :tFOU!?:~ 


114(~ tHA:·l[:::: 

115(1 T ·t·1 is5 :=:otte~-· t.::•1d her F·r l nter· t},~t 

the b::iok s !.!i~r~ to b:~ 5 :Y:d: 1 eno:.~ 9t-. f :::~·· 1 

ittle hands to ~~1~ , ' 
1 11160 T:3.nd r=·r :nt.ed ::!n st. ::1;.~t F<iF·Er . T~-. 


e size she s usse;t ed ::13.s S ~;-ich .::s t. :.:.~ 3 

3/4 in:hes. ··... 

1170 A: 

11B0 u= :rnu:::K 

119(1 tFIFTH 

12t10 T = l·hs F'eter ~:abb i : . tra:-:s 1~ t.e.:l [r;t.-:: 

a.rl'.::i other 1 3.n9;~~9~s? 


121f1 A= 

1220 GP=P'...~ ~T 

1230 t·1 :'lE~:; 


124(1 T''f' : \'es., ~'ete~·· ~~:itit, :t h~s b~en Prlnt;~ 


d in twe lve 1::s.nsu~9ES l~: 1 ud in ; Afri kaan 

s arid ._L1t=ran25e ~s :.~.: e1! ~s i~-;... 


1245 TY = Bra il~e . 
11260 TN= TRY AGA!~
 

1270 .JM=tFIFTH 

1280 A: 

1290 U=:(=:E'.Ur·fr-l'/ 

1300 :(=:S I>=:TH 

131 ~1 T = Froff: i.1.ther e d i d t~-1 .e i c~ :~~ ·~ f i:~ ~- t~-jl~ 


characters 1 n Beat.r i :..:: Po:.ter ! s t:.:·.:t.:::; .: i:::Y: 

e? ··... 
1320 T: 
1331'.:1 T = other :=·e.:.:= 1e 

i=·ets arid .1n l r:·:~ ! s 5k1r:: 1.:.! ~ •.:: ke.j 
ck, i 1c!r e;··, 

134(1 A: 
1350 GF.'. :GIJIT 

136(1 :1: OT:-:E;:1 P~T ~; : Ch t L[) 
137(1 .Jr·~ : ::;::oT~::J:;_ :~::~'ETS t:::: ~l 1L~~ 

13t~t1 :·:::D!~E:;'. 

1390 T: ~-~o nDt ::ithE:-- ~·EDP1e .~ tr'.:.~ o ~-.::. r:-1·:.r.::: 
time . :=lease . $~~~E 

14f10 .J :::;::'::I::·:;H 
14(12 :·;·:C~ ~ ~D 

14!~14 T: '.:: t ~---~( •:h i l d:-~ :·· , di i] 

her l!J::S.':.15 

1406 .j : :;::::;I '.<::-'. 
1410 :';(PET '.:: 
1420 "T : 'r'e; .. :j,S 

u~~·,ter c:f ~.~.~ e .'i ; th·:.1 i=<ir2nt~ :;! ~·r:i :: : I~ ~ ·,(, ~. !JJ.:. 

nt i-,er t.1: 1 ::,.:: tc i=-ut~ 1~ !: o~-· ~=· r i 1•..i '.!t.E:..... 
144£~ T · sc}·,::1:::1 . She h~d ~ t '- t~= ···· :j, r. ;. ~,o ~n~ 

http:l!J::S.':.15
http:tFCtUF.'.TH
http:s.i=-:=-ea.re
http:En9l<i.nd
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, but~) other chi ldr e~ to 2 a~ ~i t~, so 
sk.e ff,~de fr i end:; ,_. i t.h arj l 1~·: :i s ·._.1_

1450 T: ~:;he 5F·er.t ri·,ui:~·, c:F her t: i·:·::~ :; ~ : -~~. 
ci·. ins t~1E: i r P i :: t.u~-- ~.; 1 :.1J-,l .: :-·, :;~,2 ;_~ 5,::; :J ::.12-1 
rs l ate~ in ~~r s~Jri 25 . 
14E"{t A: 

1470 Lf ::fDUC~::· 


14E!e 1J : ·.=:::r-1u~:~ ! c: 

14sit1 LI ::tE:U~ it i'/ 

1495 T:r~i:1~_,_; it. I ·; t. i f~·je fer- '.:.1( 1:.J t ·:i ~- 2a.i:~ 30:'\1 

e of Beat r i::< F'.:it t.E!r·-1:; t::1(: ~ :: ;; . : ~-,o~-~ ::.10:.J 


en..i O'.::f the:·;;, llt~·1t 1E .. .. 

15i!m E: 

1510 t CHI LD 

152i) T :~; i:,;net i ff1es ;:k i 1d~··en did ~ i 1._.1e he;-- i 

deas . She i.1.w·ote ff: ar; '.:.~ sb:•r'.:.i 1ett er tc ':.1.:. 

un9 fr .i ends i n•: 1ud i ns. ne;,J s.:itt··i e:;··.. 
1530 T = e::-::i=·e,: i a11'.::! 1.1ir i t.ten f ot·· t he,1 . But 
, this ~J:as not 1.1.1her ff:ost c.f her idea:; ca 
me . Tr~ a9a in . " 
155f1 tBUt·~t f"i' 
1560 GF~ DRAt·J:3 
157f1 GR : 

= 

TURt·l270; DRAl·l2 
1580 GF.'. :TURt·l9f1 ; OPAL·E 
15%1 GP TUPt !270 .;DRAL,12= 

1600 GF~ :TUF.J19e.i DRAL·l2 
1610 GF~ = TURt·i270 ;ORAt·l2 
1620 GF: :TURt·l9(1 .i DRAL·E 
1630 GF.'. :TUF:H270; DF.'.Al·ll 
1640 GR :TUF.'.t ~90 .i OF:At·l3 
1650 GR :TUF.ll'.?f1 ; DRAl·l2 
1660 GR TUF:t·127f1; DRAL·l3= 

1670 GR :TURt·l9f1_;or;:AL·l2 
1680 GR :TURt·l 27t1; OF:AL·l5 
1690 GR :TURH27(1 .; DRA1·l2 
1700 GR :TURt-l27t1 ; ORALJ3 
1710 GF: :TUF.:tt.~~; DRAL·l2 
1720 GR :TURtl27f1 .i DRAl.J3 
1730 GR :TURM90 ; OF:Al·l2 
1740 GR :TURH90 ; ORAl.J3 
1750 GR :TUF:t1270 ; OF.'.Al·l2 
1760 GF: :TURH90 ; DRAL·B 
1770 GR :TURt-l2?t1 ; DRAl~~· 

1780 GR :TURt·127f1 .; DF.'.AL·l6 
1790 GR = TUF:M90 ; DF.'.Al·J:? 
l8f10 GF: :TURt-1270 ; DF.:AL·J2 
1810 GR :TURt-145 ; DRAl·E 
1820 GF: TUF1B 15.;DF:Al·E 
1830 GF:: 

= 

TURt-127(1; DF.:Al!3 
1840 GR :TUF:t-190 ; DRAl·J2 
1E:5~J GF.:= TUF.:tl270; DF.'.Al·l2 
1860 GF~ = TURt 19~1 ; ORALJ:::: 
1B?f1 GF: :TUF:t 19£1 .;DF.:Al·l2 
1880 GR :TURt·l27f1 ; DRAl·!1 
1890 GF.~ :TURt19f1; D~:ALJ2 

1900 GF.'. :TURt t27f1 _;DPAU l 

1910 GF.'. :TUF.:t·Q?f1 _; DRAl·l2 
1920 GR :G02 .i OF.'.Al·t~ 
1930 GF: :TUF:t-19f1 .i DF:Al·l2 
194G GR :TURt·t=!C.: DRAU?. 
1950 GR :TURt127(1 .: D~:Al·J 1 
1960 GF.::TUR~190 ; DPAl·l 1 
1970 GF.'. = Tll~\t ~27~1 .: :tP:~~1~2 
198f1 GR:TURtl27~j : ~!F.'.AL· l 1 
1990 GR :TURr l9 ~1 .; D~'.A~·12 
2(100 G~' : TU~:t·i27~:1 .; DF.~A~J ~ 
201 f1 GP :TUPrt3l: _; C!~:.::;ui 
2020 GP :TU~:t ~27'.~1 .: C:~'.~L-~3 
203(1 G~~ = iU~:t- ~9~:1 .: ~;~'.:~i j 1 
2040 GF::TUPr·i2-:'f'.. .:DPA~·;'? 
2050 G~~ = TU~'.t-f32~ .;DRA~·1 4 
2[16(1 G~~ = TUPf-~27(~ .::i~~At-17 
2070 GP:PP i UF' .:D~'. ;:;L-4 

20:3£1 GF.: :TUPf·~ 135 
209C C = @71 2=12~1 S +1 

2100 GF.: :PE~·i BL!.JE; F: LL :,:;~ 


212t1 (~F.~: PE~-~ F'.E!:~ _;DF.~ALt2 


213(1 T = Peter P:j_bbi t r 2a 1i '.:.1 1i kes ~o:_~ .1 $H;; 

l1E . ·.... 
2140 PA:4~1[: 

2150 GP:9UJT 
2160 E: 

21 ?e l Cli..!C:l< 

21 ~::£1 CF.~ :PEri EP;~~~~r: 


2190 C=~7 1 n= l 5~1 6+4 


22(1(~ i:;~: : PE; ~ B~! -~ .:TURf ·~ s:~.:DF~;~.:f: 


221 l1 G~'. : T :~ ; F.~~ ~-55 _; C:F.J1~-~6 

222iJ i~P ·Ti~;F.~; ~~5 .i ::P.::.;~~t: 


2·230 L~P ·i L'.~'. ; ~ :;.~ ; :1P .~~~2 


224i3 GP · "7 UF.'. t· ~ ·-9f1 ..~~ ~'.~l~2 

22:,[1 :~~,: :u~~~ 1-- 9~~~ .: ,...: ~_:;::.;~j~ 


226l1 :~p: -r;_~~: t ~-45 _;:;?-;~.~ ~i ? 

227~) GP ::uE~ r ~45 ·' [=~;;~ ~l~t, 
22 ~:~(1 i~~\: ;:_:p; ~ - 9~· .;C:F. :~L:?. 
229~1 GF.1

: ; t_i~=[· i ' ?· ~1 .; :;~~-::; ~.~:S 

2300 ;~~'. :;u~· r~ - :?~:~ ; ~~~:~tJ2 

1232i:~ G~ : : l 1 F.~r ~!;t t1 .: Dr.'. ;;i 1~2 


233£1 GF.'.: TUSt· ~ -9~1 .: D F.' Al~·2 

2340 G~~ '. ;uFr4- 9~:.1 .; DPAi1~2 

2350 GF.:: iU~'.f ~ -9f~ .; ~!PAt-~2 


236(1 G~~ : Tt!Ptt~? .: DFAi114 

2370 GP :TUFl~-45 .; : iF.'.At.Jh 

2380 c;p·TUF:~i- 45 .: DP;'.;ll4 

2390 GF.:: TL ~~'.f~:.. 9q,1 .: ~~P;~U2 

24l1n r;~~ :: :. ~~:r- ~9e; ::P:;~.JF. 


241 ;~! l~S~:COTC:~ ~; .. :f._; PEr~ FEC'. ..~:F ·.:.;i..;4 

242[1 !~~~ : iUP~t?~~~ -; DR;::;~.~2 


2430 GR : TUP~~0 ; 0PAW4 


2440 GI~~ :i \..'.Pt i9C~ ;~1PA~·12 _; ;~.JPL ~ l ?~~ ;FILL::-: 

245(1 C~P : Pt~~ SL:.JE . 

246e :~p: :~nTD- 1 f~ . ~ ,;TU~'. ~~~ :?~~~ .: ~ ! L:_:. 


http:iF.'.At.Jh


247(1 GR : GQT0-!3,2;~IL~ 5 
24BC GR=GOT8 - l0 , -1 ; F:LL~ 
249(1 GP=GCT0-9 ,5:F!L: 4 
25(10 GR = ~OTC-3~P;F!LL2 
.-,c- 1 ,-..
.::_._J J. to_I G~'. : r-;oTD4 .: 6.: FI Ll _2 ,; :~OTC!6 : ~::~.; FI~!._2 
·:1c:-:1;-:-~
.:., ._I.;....': ' GF.~ : :~i)7 :~: 4.' 1f~ .; FI L_L2 
253~~ i~F ·c;nTnt: , ~ 2.:F: ~~:~ 
254i:1 G~~ :G~)TG::: . 14 .:~ILl.2 
2550 ~R : GOT81 0 . 1S ; FILL2 
2560 ~P : GCT0- ! 5 , 7;F:LL? 
25?e GF.\:PE;~ F.1 ED ; :-;i)T[:-1 7 .= -2 .i 4( TU~~~ ~90 :D~~Al.J 
2 ) .; TU~'.t ~ 1Pl~ :F1lJ 2 

125~:: :~~ 1~~ : ~~c-rc: - J ~~ I -4 ; 4( r~_;~1t?l1 j D~~w2 >i T: .~~~ ~·3 
0.;FILL2 
259(1 CF.' :C~CT;~~ -1 '.5 _, -6 .:4( T '_~p!. i9;~~ .i C~~::::;l-~2 ) ; Tl .~P~ t? 
0 .: FILL2 

126ee GP : ;~::;;c! -4 .' -2 :4< il.J~~ ~ iJ~-1 ·:1~ ::::;~.12 ~: .; ; ~ ;pr.~ : e 
0;FILL2 
261 (i GP : 1~0Tr: 1.' -6 .: 4( T~. ~r.: ~ t?~1 : [;p~~t.12) ; 111p; t?.f~ ~ 
FILL2 
262~) G~' :C~CfT;~Q .• -4 _; 4< : :_!p;~9~~~ ·~~~1 AL~·2) .i 1UF.~~ t.~? _; 

FILL2 
263f1 GF~ :CD"T ;~; .1 2·' 12 .:PE~ J '·;·'E;__~cu .::~~~;::;~.~£ 
2640 GF.: :T!.!~~ ~ i-9r~ .; ::PA~~ ~ : r :. ~F.' '" i-45 .; [;~'A~~4 
265e GP ·::..'. P~ ~- 115.: f.;p;:::: ~ ~£1

266(1 G~\ ·GCTOr1 .. - 8.; ?~ LL4 
267(1 ; : 
a•,.re be2t·, •...1>:,r k ins ~-.:i.rd .. :WA~·1E 
26::a~1 PA · 40~:1 
269C GP : :~~L: I: 
27Cf1 E= 
2710 :::::Mu~:: I c; 
2730 C: 1*1'1=~W+ ~ 
274e ~::o : 2c1 
2760 PA :bf1 
2770 FtA :6[i 
27i::i) 
2790 PA :fO 
2:::00 
2!310 PA :60 
2:::20 f:O :6 
2!::30 PA :f,C 
2:::40 ~::o :1s 5 
2f:50 PA :f.(1 
2!:i60 ::~o :13 .:, 
2f:70 PA = t:~J 
2sf:0 ;:;o = 17 1 
2f:90 PA : 120 
2900 .J< ttn<2) ::n·u;:c 
291 fj so : 
2920 E: 

COMPUTE! The Resource. 


World Class 

Your ATARI is a world class personal computer. But you 
need great software in order to exploit its capabilities. 
And you need information about how it all works. 

IRIDIS is a series of software packages that will help you 
enjoy and understand your ATARI more fully. The 
programs are outstanding, just as you would expect from 
th e people who have published 23 issues of the widely 
acclaimed CURSOR Magazine for the Pet since 1978. But 
IRIDIS is more than just a collection of excellent 
programs. IRIDIS #2 comes with a 56-page manual that 
has clear, d e tailed explanations of how each program 
works. Th e explanations te ll you line-by-line what each 
program does. and how it does it. 

IRIDIS and your ATARI : A winning tea m. World Class! 

IRIDIS #2- Fondedi t and Knotwork programs. 
Inc ludes 56 page User Manual. 
$15.95 Cassette, $18.95 disk. 
Mastercharge and Visa welcome. 

Published By : 
Box 550 
Goleta, CA 93116 

THECODE 
WORKS 
 805-683-1585 

A collec ion of 10 cholleng ing programs created to provide c unique 
en terto in men t value - and 2 personol / bvsineu programs with brood 
funct ional valve. In d is k ond 1or cassette os ind icated. 

GAMES • HELI COPTER BA TTlE Req . - 16K RAM / Couette s 9 .95 
- 16K RAM / Oislc 14 .95

• HORSE RAC ING Req . - 16K RAM / Ccuette 9.95 
- 16K RAM/ Di •k 14.95

• KENO Req . - SK RAM / Conettc 9.95 
- 16K RAM, Disk 14 .95

• LIGHTNING eous Req . - 16K RAM / Conett~ 9.95 
ond REACTION - 24K RAM/ Di•k l• .95 

• 	 THE MAD MARBLE Req . - SK RAM / Ca uelle 9.95 
- 16K RAM/ Di•k 1•.95 

• 	 MUSIGAME (2 G ome •) Req. - 16K RAM / Conellc 9 .95 
- 24K RAM / Di•k 14.95

• SUPERMASTER Roq . - BK RAM / Ca ue lle 9.95 
- 16K RAM / Di>k 14 .95 

• 	 TAG Req . - 16K RAM / Cossette 9 .95 
- 16K RAM / Dis k l• .95 

• 	 TRACTOR BEAM Roq . - SK RAM / Couettc 9.95 
- 16K RAM / Di•k 14.95 

• WAR AT SEA Req . - 16K RAM 1Conelle 14 .95 
- 24K RAM / Di>k 19.95 

BUSINESS • CCA Dolo 
Ma nagement System Req . -	 ASK RAM 1 0 ; ,~ 99 .95 

• lETIER WRITER Roq . - 24K RAM / Di>~ 19 .95 

http:1~::::;~.12
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Moire Magic 

Leo Cerruti 

Syosset. NY 


T hi program produce uch beautiful three­
dimen ional effects in any of four graphics modes 
that yo u will , in all like lihood , find yourself staring 
at the screen and shouting "Hey look at that one... " 
for hours on end. 

T his prog1·am is user controlled - you can 
request the density and type of patterns you like. 
Making use of the "attract mode ' produces constant 
variations in co lor and intensity and you will never 
see the same pattern twice. There are two pattern 
options to choo e from: center oriented and corne r 
oriented. That is line wi ll emit from the center of 
the screen or from the corners, as you wish . 

Useful Subroutines 

This program makes use of several subrout ines 
which should prove usefu l in man y other types of 
programs, both graphic and nongraphic. For in­
stance; the subroutine from line I060 to I 07 5 
cause the \ ord TART to flash within the sen­
tence. Line I 070 demonstrates use of the START 
switch , line 1080 sets attract mode. 

When the program is run , it wi ll prompt you 
to press START to begin . After this it will ask you 
which graphics mode you wish , modes 3,5,7 or 8. 
Remernbe1· that you need at least 16K to operate in 
GR.8. The next prompt as ks how much maximum 
spacing you want between the lines drawn on the 
screen. I sugge t num bers betwe n 25 and 40 for 
G R.8 and 15 to 25 for G R.7 . The omputer wi ll 
randomly space the lines up to your maximum. It 
will neve r give a spacing of two or less, to prevent 
fillin g up the sc reen with lines or blanks. 

You are then as ked wh ich patte rn you want. 
Cente r patte rns give a ca nwheel moire effect while 
corne r pauerns give more of a three-dimensio nal 
effect simi lar to depth lines drawn on a flat plane 
to give the illusion of distance . Either choice has its 
own special e f~ cts which demon. trate the Atari 's 
supe rior g1:aphics and color capabi lities . You are 
then asked if you want changing colors. If you type 
"Y," the "attract mode" is set. Then, happy viewing. 

By the wa y, if you select attract mode do not 
touch any keys because th is wi ll s t the "attract 
mode" counte1· back to default colors. After each 
complete cycle in both the center and corner pat­
terns the drawing will pause , select a new line 
spacing, and then continue. The longer you le t the 
drawing continue, the more complex it will become. 
You can pre s CTRL 1 to pause the drawing at 
an ytime, and to continue, pres CTRL I again . 
Pressing the BREAK key will end the d rawing. 

Program Modules 

LINE# DESCRIPTION 

0-4 Displays title and jumps to line 1060 which 
instructs user to push START to begin. 

6-9 Requests which graphics mode to use and jumps 
to lines I 000 to I 030 to set screen margins for 
the appropriate mode. 

I 0 Requests maximum number of spaces to use 
between each line. 

12-14 Requests corner or center effect moire patterns. 
Program jumps to line 16 for center pattern 
or line 600 for corner patterns. 

1050 Will set attract mode if you wish. 

1060-1090 Will display instruction to push START button 
and wait for you to'do so. T ype the word START 
and a space before and after an inverse video in 
line I 065. Use normal video for the word 
START and the spaces before and after in line 
1075. This will flash the word START within 
the sentence. 

0 ? ")II : POSITION 91 8:? 11 :\C~* MOIRE PATTE 
RNS :~~~II 

1 POSIT ION 9 I 10 :? II :*1,~:t BY LEO CERRUTI 

..... .., .,,
&.. ! . ! 

3 DIM C$( 1) 
4 GOSlE 1060 

11 116 POKE 75210=? ) =? "~!CH GRAPHICS MOD 
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E DO '\'OU IJISH: II 

3 11 11 117 ? II( 1) t10DE :? I ( 2) t10DE 5 11 
: ? ( 3I J 

) t100E ?" :? I 
11 

( 4) t·lODE 8 11 

8 TRAP 8 : H~UT Gt1 : IF Q'K 1 OR Q1>4 THEN 6 
9 ON Q·t GOSUB 1000, 10HL 1020, 1030 

1110 ? :? 11 HO~J t·1ucH SPACING t1A:~nrn : rnPu 
T SPACE 

1112 ? =? "WHICH r·101F~E PATTERN: 11 :? , ( 1;r F 
Ror1 CEHTER 11 

: ? , 11 <2 ) FRor1 coRrERS 11 
: INPUT 

F' 
14 ON P GOTO 16,600 
15 RH1 :~>,';~~ CENTER PATTERN t:i::~ 
16 GOSUB 1050 
20 GRAPHICS GR+16:COLOR 1 
25 GOSUB 500 

030 FOR A=0 TO STEP S)' 

40 GOSUB 900 = OF~AlJTO :>(,A 
50 r~E:~T A 
60 FOR B=>~ TO 0 STEP -S 
70 GOSUB 900: DRAIJTO 8, 'l 
80 NE."i<T 8 
90 FOR C=Y TO 0 STEP -S 
100 GOSUB 900 :DRAlJTO EL C 
110 t-IE>ff C 
120 FOR 0=0 TO >( STEP S 
130 GOSUB 900=DRAHTO 0,0 
140 r~E:>..'T D 
145 GOSUB 500 
147 GOSIB 910 
150 FOR E=0 TO '-.' STEP S 
160 GOSUB 900: ORAlJTO >LE :COLOR 0 
170 NEXT E 
180 FOR F=:>( TO 0 STEP -S 
190 GOSUB 900 :DRAlJTO FI y 
200 rE~T F 
210 FOR G=V TO 0 STEP -S 
220 GOSUB 900: DRAIJTO 0, G 
230 NE:>(T G 
240 FOR H=0 TO >( STEP S 
250 GCr3U8 900: DRAIJTO H, 0 
260 t-IE:~T H 
265 GOSUB 910 
270 COLOR !:GOTO 25 
299 F~Et1 
300 REM :l~** F.'.AN00t·1 SPAC Ir~G :i~:~~ 
310 REt1 :~%:~~ t1A:)( I t·1ut·1 OETERt1 I NED :~~:~~:~; 
320 REtl :i::~:(; B'·i' USER :~:~:t. 
321 REt-1 
500 S= nn( RN[;( 1):~SPACE)+2:F.:ETURtl 
549 REt·1 
550 F~Et1 :i~t:;:: CORr~ER PATTERNS :~~~ 
551 F~Et1 
600 GOSUB 1050 
620 GRAPHICS GR+16:COLOR 1 
625 GOSUB 500 
630 FOR A=0 TO .,, STEP S 

640 PLOT ~L 0: ORAl·JTO :>(,A 
650 NE:~T A 
660 FOR B=>:: TO 0 STEP -S 
670 PLOT 0, 0 :DRAl·JTO 8, \' 
680 NE:~T B 
685 GOSUB 500 
690 FOR C=0 TO >~ STEP S 
70f1 PLOT 0,'/ :OF~Al.JTO L 0:COLOR 0 
?10 r~E:s:T C 
720 FOR 0=0 TO Y STEP S 
?30 PLOT O, 'r' :ORAl·JTO >::, D 
740 t·~E>::T 0 
745 GOSUE: 5£10 
750 FOR E=Y TO 0 ~3TEP -S 
760 PLOT X,Y :ORAWTO 0,E:COLOR 1 
770 r~E:'ff E 
780 FOR F=(1 TO >=: ~:;TEP S 
790 PLOT X,Y :ORAWTO F.0 
800 NE:>\T F 
805 G0:3U8 500 
810 FOR G=>:: TO (1 :3TEP -S 
820 PLOT ;:.:; .. 0 :OF:At-JTO G// =COLCR 0 
830 ND\T G 
840 FOR H='/ TO (1 :3TEF' -S 
850 PLOT >'. .•0:OF:Al.JTO ~J. H 
860 t·~E>ff H 
870 COLOR 1:GOSUB 910 :GOTO 625 
900 PLOT C1, C2 = F.:ETUF.:t-1 
904 F£t1 
905 RH1 :i(:p:: PAUSE BEHJEEf-1 CYCLES ::;:: :~:::~=: 

906 R81 
910 FOR TIr1E=1 TO 400 :ME:=< T TWE = RETUF:t·4 
949 RH1 
950 F.H1 f ::;~t GRAPH ICS LI l'1I rn :t:;;:\: 
951 REt1 
1000 GR=3 :>'.=39: '/=23 :C1=19 :C2=11 :RETURt·J 
1010 GR=5 :>'.=79 :\'=47 :C1=39 :C2=23 :F:ETUF.l~ 
1020 GR=7 :::<=159 :Y=95 :C1=79 :C2=47 :F.:ETUF:t-l 
1030 GR=8: ;;::=319 = '/=191 :Cl=159 :C2=95 :RETUR 
t~ 

1040 RH1 :t.:*::~~ SET ATTRACT r-100E ::;;:i;:~:: 


1041 REtl :~; :¥,t ANO :3TAF:T :~;::;:: :\:: 


1042 REt1 

1050 ? :? II 00 '/OU l·JAt-ff CHAMG H~~ COLOR:3 ( 

')' OR tD": IMPUT CJ: 

1055 ? :? "H n ~,-cr_R_1--1-1 rn rnEEZE OF~ R 
ELEASE PATTERrl AT At-rr' TI t-1E 11 

1060 C=PEEK( 84) 
1063 POKE 752 I 1 
1065 FOR P=l TO 50: HD::T p :POKE 84, c :? 

HIT I STAk:T I TO BEGIN" 
1070 IF PEEKC 53279 )=6 THEM l08f1 
1075 FOR P=l TO 50 : t·JE>n P:POKE 84,C =? " 

HIT START TO BEGrn" :GOTO 1065 
1080 IF C$= 11 Y" THEN POKE 77i 128 
1090 RETURN 

II 
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Put A Rainbow 
In Your Atari 
Fred and Doug T edsen 
Sonoma.CA 

You've probably seen programs that ?is play !28 
colors on the Ata ri. They are usually mterestmg to 
look at, but what do you do with them after you 
have run th m two o r three times? Well here is a 
prog ram that display a moving rainbow of all 128 
colors, and the techniques could eas ily be used for 
dramatic title screens in your mvn programs. 

The program begins by drawing the word 
COLOR in large block letters on the GRAPHICS 7 
screen. This is per fo rmed by the subroutine at 
lines I 000 to 1200. While th le tte rs are being 
drawn , the program is doing a graphics ftll. The 
letter outline is drawn with color register l (con­
trolled by SETCOLOR l ) and the inside area of 
the letters is filled with color register 0 (COLOR I, 

ETCOLOR 0). Lines 2000 through 2500 contain 
the d ata points for drawing the lette rs . 

T he program now goes th rough a color changing 
sequence (line · 11 0- 190). T his ectio n was in~Iu?ed 
to d emonstrate how colors can be contro ll ed ms1de 
and outside of the fill a reas and also to heighten 
anticipation for the part that follows. First we 
randoml y change the colors inside the letters , 
leaving the bac kground black. ext the background 
co lors is changed whil the letter remain black. 
And , fin ally, we change both the letter and back­
ground colo rs inde pendentl y. Notice that the letter 
outlines remain white throughout. 

Now The Fun Part 
Now we come to the fun part. At the beginning of 
the program, the subroutine at lines 3000 to 3040 
was run to load the machine language color rainbow 
genera tor into the st rings C P$ and CDOWN$. 
T hese are now used to produce the rainbow pattern. 
The pattern is first set moving up the screen within 
the letters, with a black background. The patte rn is 
then put on the background with solid color letters. 
These steps are then repeated with movemem down 
the screen,just to show that we can go both ways. 

So how does it work? Brie fl y, the POTO regis­
te r is read and the va lue obtained placed in one of 
the playfield color registers. Since the pots are 
continuall y counting down to zero, this va lue 
chang s eve ry scan line. A write to WSYNC makes 
the change occur at the end of a scan line, resulting 
in solid lines across the screen . Movement is ac­
complished by adding or subtracting the value of 

the l/60th of a second frame counter to the POTO 
value before writing it to the color register. T he 
write is directly to the registers in CTIA because 
the OS shadow registers are not cop ied until ve rtica l 
blank and therefore wou ld do nothing. The as­
sembler source listing is included for reference. 
Notice that there is a direct correspondence be­
tween the source Ii ting and the BA IC data sta te­
ments at lines 3 100 to 3280. 

Modifications 
There a re severa l things which you can do with this 
routine to change the display: 

I. Parameter two in th SR statemem is the 
time in seconds that the routin is to be run. 
Thus X = SR(ADR(C P$) ,4) will d i p lay the 
pattern moving up the screen for about fo ur 
seconds. 

2. You can affect an y of the five playfi eld color 
registers . To do this you can change eithe r the 
DATA statement at line 3 180 or the machine 
language string. The values to use are 22 . 23, 
24, 25, and 26 fo1· color registe rs 0, I, 2, 3, and 
the background , re ·pectively. For example, 
cha nging line 3 180 to DATA 14 I ,26.20 will 
affect the bac kground. Line 240 demonstrates 
how the string ma y be changed to gi,·e the 
same re ul t. 

3. You can obtain a stationa ry rainbow pattern 
by changing line 3 170 to DATA 234,234 
(NOP's). Don't try to use CDOW $ if you do 
this, however. A better wa y would be to change 
element J _ and 13 of the tring . 

4. For those of yo u with Asse mble r, the re is a 
myraid of patterns wh ich can be generated by 
using AND and ORA before writing to the 
co lor register. You can create pat terns with 
la rge bars of color , with ·mall bars of different 
shades of the same color or with some combi­
nations - a rainbow of pastels. 

5. Whi le the machine language routin e i 
running, yo ur program an't do an ything else . 
Though we ha\'en't tried it yet, it shou ld be 
possible to incorporate the logic in a di ·play 
list interrupt routine . Th is wou ld allo,,· you to 
do things such as having the pattern ro ll down 
the ·creen with a curta in ffcct. 

There a re a couple of th i11gs to watch ou t for 
when running the program. A time va lue of' ze ro 
will run the rai nbow ro utine fo r about four mi nutes. 
If yo u accidently do this , you will have to pres · 
SYSTE!'vl RESET to get o ut. Al o. unplug your 
paddles from game pan I to get the proper rainbow 
effect. You mig ht wanl to plug a paddle in later to 
see the effect. It's kind of inte resting. 

http:Sonoma.CA


from 

SOFTWARE STREET 

We carry a wide variety of 

$729.00 hardware and software to 

accommodate all ATARI needs. $4 29. 00 

Call or write for FREE catalog )I\SOFTWARE STREET 
ATARI3392 Clipper Dr. ·--~eo-....o$65 .oo 

Chino, CA 91710 

(714) 591-3091 

1 F:EJ1 COLC!i? RA H180i·l 
2 PHI FRED AMD DOUG TED::H·L OCT 1981 
1(1 [1I t·1 D$( 3 ) .'CUF:$( 32 ) .~ C:[tOl1lt·~$( 32 ) 
2£1 t·~S=4 :rrr =1:1 
30 GO::;UE: 300!] 
40 GO'.:tlE: 1000 
50 FOF: I=l TO i0lili: HE>='.T I 
100 H=(1 

12l1 FO~'. 1=1TO150: r·E>='.T I:r·1=t·h1 =IF H=JH 
THEt·~ GOTO i 10 
13li ::;ETcrn_DF l1 .. 0 .. 0: f·~=0 

ET COLOP 2 .. C_, I ::3ET COLOP 4 ·C.. I 
15l~ FOF: I=i TO 150=r·E>:'.T I=t·i=t·h1=IF H<t IT 

160 t·~=0 
17(1 C=I t·4T <Rr.[~( [1 \:;~ 16 ) : 1=I r-~T( Rf·~D( 0 )::;::::: )::;::2 : ::; 
ETCOLO~: 2 .. C.. I ::3ETCOL0b:'. 4J: .. I ::::;ETCOLO~'. f1_, 
Im( F'.rl[!( 0 )::;'. i 6 ). 2t· Im( F'.t-~f.Y 0 \:;::3) 
1~::0 FOP 1=1 TO 120 :t·~~)::T I = t·~=t·~+1: IF M<t·IT 
Ttfl~ 1:;0TCt 1 7~1 
190 ::;ETCOLOP 2 .. (1, (1: SETCOLOP 4 .. f1 , 0 
210 ::;ETCOLD~'. 0, 12..6 
220 CUP$( i 5.. i 5 >=CHU<22 ) 
230 >=:=U~3F.'.( HDF.:( CUP:t) .r t·f.3) 
24£1 C:UP$( 15 .i 15 )=CHF::f.( 26 ) 

l.~~1 ::<=U~:; F.:( ADP<CUP$ ) .' t·~S) 
26(1 ~=;ETCC;LO~'. 0.:3; 4 
270 COCti1~f·~$( 15 .1 l 5 )=CHPt<22 ) 
280 '.=<=U'.:;p( ADF\ CDOl·lti:t) , r·i'.:;) 
290 COOl·l~·U( 15 .. i 5)=URt ( C.'6 > 
300 '.:<=iJ'.:;j~\ ADP( CDOtdttl ) .. r·i'.:; ) 
310 SETCOLOR 0, 7, 2 
40€1 FDP I =1 TO i[1(1(1=t·E=·=:T I =GOTO 40 
rn0f1 GRAPHIC:; 7+1f. 
101 (1 SETCOLOF: 0.. 0.. 0 = '.:;ETCOLO~'. i.. 0.. 14 = SETC 
OLOF.'. 2.. 0.. f:l: :;ETCOLOP 4 .. 0.. (1 
102(1 COLOP 2 = FCOLOP= i 
rn3f1 F-'E:::T CJ~'.E 2(110 
1100 F:EAO 0-t = IF A:3U [!$ )<. 64 THHi GOTO 11 t: 
0 
1110 IF 0$= 11 P11 THH~ ~:EAD Pm·L COUJt·1t·i: GO::;u 
B 1C.'0(1 = PLOT COUJr·1t·i .. ~'.i]·J = GOTO 1100 
1120 IF D$= 11 0 11 THH~ READ ROPICH-t. COPIGHl 
=GOTO 1100 
1130 IF [1$= II HiO II THH4 RETUPt·~ 
114(1 IF D$<> 11 F11 THEt·~ GOTO 1rn0 
1150 READ ROl·i ..COL.Ut1t·l = GO'.::LIB 1200 :PCr.:; IT Il]-i 

COLUt·lt·L Pm·l: POKE 765, FCCtOP 
1160 >=:rn 18,#6 .d:J,0 .. 11 S= 11 =PLOT cou_1r-n.F:CM= 
GOTO 1100 
11B0 F:G'l>l=UAU: 0$ ) :READ COl...Ut-1t·~ :GOSUE: 120(1 : 
rl\'AJ..JTD COLU1t·LRmi :GOTO 110(1 
1C.'0~1 Ff~v~=Rm!+F.'.OR IGI t-l : COLUt-1t·~=CDLIJt-1i+~cctF: IG 

http:Ff~v~=Rm!+F.'.OR
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Hl = ~:ETUF:t·~ 
! 1r ·ii2000 k'.EJ-1 '-· 

C.°f110 [~4TA 

202t1 DATA P.. 1.1 9.. 1.. 19 .. ? .: 2"3 .. 5 .. 2':. .' S.. ~? ? .. 15 .· 2 

(1 .z 31 .• 12 
2030 DATA P,26 , 18 ,26 ,27 , 32 , 27 . 36,25 , 38 , 2 
3, 40 , 19 , 40 . 9 , F , 38, 5 . ~ , 36 , 3 , F , 32 , 1, F, 9, 1 
2040 DATA F , 5 . 3 , F , 3 , 5 . ~ . ~ . 9.P , ?1 , 12 , F , 31 
, 16 , F, 29 , 18 ,F, 26 , 1Q 

1::; .t F . -::: i . i ; . < i . 12 }~:9 .. i ;;i . 12 .. 10 . 1C_. 12 
2140 OAT0 ? ,40, 9, F,38 ,5, F,36 , 3·F, 32 , l: i- ! 

9.' t : F.. 5.' ? .·!= .: J ·5 ·F· i .- 9 

l1 , i , F, 1, 1 
1 1 I I H,_,2300 PEt·1 

2310 DATA O.i 34 .: 92 
2320 DATA 

; .-.233(1 .!. L. .1 29 .­
1 1B.: F. 31 . i 6 , I 31.i 12 .: 29: 1(1 : 12 : 10 : i (i : i 2 

' ' 1234(1 C:A1H P.: 4~:1 : 9 .. F.: 3::~ .' 5 .. F.. 36 ..3. F.. 32 .i ;. : r : 
19., i ..F., 5)3 .:F.. 3.,5.. r .1 1 .: ~ 

24[1(1 PEt-1 npa 
~ .- 1"- I241[1 DATA lL.~ 

2420 DA1A F.. 1.. 1.. i; i 9..3.=23; 5 .: 25 .. 9 ! 27 l ~~ .. 2 
17. 19 J 25 ) 21 :23 ·' 22 .I 20 .4:: ·' 27 

2430 DATA 40 , 18 . F . 2~ , 10 , 40 , !0, 40 , 1 , P , 9 ; 1 
1 1i:1.: F.: 9. 16 ·' F : i 1.' 1:::.F: 13 ,: i t~ : F: i 5 ,: 16: i 5, l u I q 

.. 10 -' Fl.= 4~:' .' 1 .1 F.: i .. 1 
25l1[1 DA"T ~! t t·~U 

3005 FOP I=1 TO 32 
30i[1 C:CiJP$( I )=CHP:t( C> 

303~1 CDC:t·J ~·~$=C~JP:f : CD0!.1lr-~·t( 

304(1 PET :H,i ~'.T ~ 


3100 DATA it34 


312(~ CtATA 104 
:·1313[1 DATA 1 i::. 

3i40 DATA 
3150 DATA 16f1 .: !) 
316[1 DATA 
3170 DATA 

1 - SOFTWA RE looy>v• 

ATARI 4 00/800 

**••• PRESENTS***** 

V Q VR CO MPUTERSCQPE QU IQE 

EQR 19R9! 


~ You 'r• :i•1n9 r•& ... .aloJl'i•C to old 1iuns i1.nc .arnt>1t1on5 nus yeu . i rus 
ml~ t ti• Ht• 1 ••1 t11T'l' to d~t off tn..t ol• pro9ruT\ rit,Ord•r UHi IMolrt t n• n •..,ly 
relt' ol'S.O . 

PEBSQNAL FmANCt SYSTEM ON CASSETTE 
This cns~neo ta1H PFS nu e ... erytn1ng a n :: more, tn•n :n• BIG BOYS get on tneir 

~You will hie.• 110v&11 t.a91 of money m.a ·1ng o;:po rtun1t1es tna 1e;u. Tne 
9.un'S w:ll oe o' 1rie tHy -come -••'iy·go '"no, 1..ml•s • yo... mai..e 1t your t1u51nes5 to 
stoo trw out;o. Yo.Jr ol &nf'lln g 11 SQV"ICI, out ;iou1t1ly could use" Cl•p•nr:ht>le , uulul 
tool s c.< n u, • •t.anC! · Alon•. 

CASH REGjSTER PRQGRAt!. 
u · .at T1Unl•1ns Af\ 1n'\•!'\ IQrv con: 1cl. '1ups YTD IOtAlti oy tl'lt cntn, wall print 
11'1,,.0ICl'!i er r tor: pts .utd C.olt\ ~s• ' 0 col . 01 00 col. pnM•1, plu" rnucl'I or•, 11!1 1n on e 
pcwuful ;a t\.£91' ' 

ResynP.t ti !tut PY, .,,q 4 ;is:..- SPEC'AL pi!RO QfC-ER S ib'° ·"~ 

•..rm: SIGNSj YQ.J "'"' 1n t Me nn d:e ci somP ;>Prson&l d1scov1trin t nt t w:ll cna;i ;E tMe 
CCVT 'H' of yCU1' hfp. Htw 1nternts devrlcp. Ont or ! Mm m1gn1 tle the !l ew 

SHOOT·EM-UP SP ACE GA.HE 11y Spectrum Computer 
G ALACTIC CHASE ' 

A " "'Y r.&:)ld .tru.U• sptc:• C).lttle, Conl' IO!tlly 1n m•~· liLng. Ttns gitmr u •v.i.liitC)lt 
on t.i. ;ie O" d1<s l,.. •nd requires ,u !tu: HY. m..-nory. 

Ifu: t " L~ ?;11(: 12'.~ 

WATERSm~:s; You .ht' support now for 1mpro·11n9 your po•us of ptrs1,1tuon tn~ 
lonsi-r~;r p).ll'ln:n;. '(ou"u prtpued to ert C:l'l.lltengts tll'.t.C-on, so • l'\y nc:t try 
our !:;u~c:.i.l or Tnr McH,t ti, ,. sL.;:ierti ; o, 1.rts. color gr.i.ptnc<1 tnd sou,..d, 3 11u 
ro then, so"'-tt 9.&.ml'. Tto11 CJllM not only ct111ltn9ts 1~u,- rt t Ct:on tllT•t, but yo'",­
st,-ttrg1c Pl.ll'lnin g .:i1ht:ts :oo. YQ.J Mus t UOT Miss O'"t on tnu. new rel• .l se from 
H o~uon S1m..iltt1ont ' 

SHADOWHAWK I 

Tnis Qtmct t1gu!trly h1t1 for u o ,9r,, pyt fgr !Ou mgot[! ONLY , U S,9''
..... 

H1~n COISltry M1C'osytt rmt 

Home of tM sohwtrt HOTLINE 


P.Q.Bo1 21 ?J. 7 / DenYer, Co 80221 

7&HR. OrdPrhnt 0031 427- o0.30 


2.00 sl'l:.p~an~ &110 fWl.Ohng 
Ade 1.~.0 for COO Colo. RH...i:!d t.St. tu 
VJSA tna MC. llCCtPted 
• A.TARI l!i tf9Ul•r•O t,.o.m.t.tk of AUt1, lnc. 

UMA,AJARj 

~.s!i 
On c<i~<.ctte or d1~J.:en(' • . our map:azmt"' j l r Jc.."SIJ;znc<l e~· 
r1h11h· (t1r \'(lUT (nmrutrr ln1..ludn.J t'\t"f\' mofllh :lrt• 

t'-IO n·aJv-11 1-l11aJ rh~am .. r:ini.:in~ fnim 2Jmt". homt· 
c..•fllcrtammt"nt. anJ f"."'"' '"al fm:111n" 111 m11n· nf t'l\.H 

Unl4ur "tt:'11..h1rn::" rH'\!'T:lm' \\ c \lol l! a\ ... , l..t"7" \'t lU If)· 

lt'mlnJ i ll\ :ill rhr l3tt-SI rh\.lull" 
Our F<"hruaf\' 1""Ut" .,,,,.,11 mtluJ(' 

I. GOLF! 
2. Sea \'('ar ....·1th ~arh11.. !>. 
l. Schedu le' 10+\."l Lnnf:,!·Fonn 
4. Maih T~ w1rh JZrnrh1~" 

i 0t"l.1~1 t10 ~1akt.· r · hdp~ makt· Jc·n~1nn" 


ti. Sdf-Pm~rammmi! rn~""'" 

- C rnwcrtml< Proeram' 

anJ :n ah1i:av" \'•lU ~'('I 1iur ll'" \. c..nmm1tmt' lll 
IP C'X1..dl('n(l· ;mJ "('fVlu.· 

(Bacl ''"U~ 3rt' 3\"ailahl\·'I 
L1tet 1\~u~ 1.1."11\ indudt- had.$?:1mf™1n. fnr~.:a (,_un~.
"fl' mar l't. and man\ mmt' Tht' rnH' J'<'f suh5.tnp· 
tum t1 i TRC . APPLETilEE. cir ~1:\Ci .-\ T:\Rl 1(,_ :. x"\ rt.·r 
Vt'ar, 5- )\'\ J'.,. 1: vear. anJ ~ Jl'l Im :i 1r1a l L~~ue 
Don't mias o u1 on our February issue. 

[).) \'OU know all the mnova11ve 
wa n o( usm~ BASIC .:ommand!-~ 
Thl" qaff at the Pro~?rammcr\ 
lrurnu1r haH' 'l'<'nt S TTkmth" 
i.kslflllLOfl a '<I of rrf').."ff3m" c:xplam· 
miz C\'C"f\th1n~ 1ht" manual" 11mt1 

And much rt'l(ift' 

The PmJ;.?T3mmt>r \ Pn"'ljltam li:aJ-. 
\'OU~tt:p hv 5tep thrnujlh fh(' funJa. 
mencals of pn)jZTammm2 ,·our i.:om­
puter . Then vou cxrlme- 1he fm<.'r 
rc1m1 s . . mu h1ple loo~. ~· 

.!1.a.W. ~~fl· !:!.m.~. 
trl"'l"'-. ~1lric::m lngll , antJ mL•mmv 
;r~ . Ail 1h~ mrth1~ 
~r02rnmmmJi? iaskc easier anJ 
more dfo:tt'nt 

Difficuh pr()j!ramc arc- hu11t 
hdore \ 'OUr \'CT\ C\' C'$, :md Jt"'!i1jmt"d 

~ \ 'OU lrarn <It vour 0 1.1:n s'~~ 
A muu for e\•er)' owner of a 
microcomputer (540). 

~""~~£9RAMMER'S INSTITUTE 

'
P.O. Box ) 191 D<p1 C nom« 

Chapd Hill.NC ~iSJ J :.JJrt""' 


~t)~ V;~9~1ekomt' ~ ll\ --- --------- ­' 1 

0 Pre>jrrammer 's PrOj!Tam C Year Su~nprnm :.J 11 Year fX11h .] Tnal l.Mue: i....; =Compu!CT Model _J Ca~tr D1sk<"nt' 

TRC and 1he pre>jrrammer"!' prOfZTam at!!' trademarks of Futurehou<.('. 
•All soft ware available on cassette for the TRS-80 Modd I. JU, Color Ext. Ba~ic. Acari 

4001800. On di•kette for 1he Model Ill. Apple II. !For d1Ske11< >dd SI per mon1hl. 

http:t,.o.m.t.tk
http:427-o0.30
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31~!~1 DATA 
3190 UHT (:: i41 .. HL 212 
32(1[1 LtATA 136 
321(1 DATA 2>}:~ .I 242 
322f1 DATA 
323(1 UHlH 
3240 DATA i04 
?.:251'.:1 [}~TA 56 
3~~(~ DATA 233 .= 1 
3270 DATA 20B .: 22E~ 
32::!(1 DAT A '.::tti 

0100; ; RAINBOW COLOR GENERATOR 

ADVENTURE INTERNATIONAL reg . retail OUR PRICE 
Mvenlures 1lhru12 each (T) ........ 19 .95 15.95 
Siar Trek 3.5 (T) .. . .......................19 .95 15 .95 

0110 Fred a nd Doug Tedsen 
0120 
0130 RTCLOK3 $14 
0140 COLPFO # $0016 
0150 POTO $0200 
0160 WSYNC $D40A 
0170 
0180 PLA 
0190 PLA 
0200 PLA 
0210 LOOPA PHA 
0220 LDX #57 
02 '.:}0 LOOPB LOY #0 
0240 LOOPC LDA POTO 
0250 ADC RTCLOK3 
0260 STA COLPFO 
0270 STA WSYNC 
0280 DEY 
0290 BNE LOOPC 
0300 DEX 
03 10 BNE LOOPB 
0320 PLA 
0330 SEC 
0340 SBC #I 
0350 BNE LOOPA 
0360 RTS 

Throw o ut no. argu1ncnt s 

Throw o ut high order byte 

Get no. seconds to run 

Push on stack 

5ix25fiisabout I second 


Read PotO, 

add value od 1160 timer , 

and put result in color register 0. 

Wait for end of scan line. 


Get second counter from s tack . 

Subtracl I from counter 

and branch until zero. 


© 

:::; ALL ATARI ® HARDWARE 153-253 )ll 
~- OFF LIST PRICE \i. 

OUR PRICE SAVE 
Atari 400 w / 16K.. . ....... .... . $320 203 
Atari 800 w / 16K......... . .. . . . $810 253 
Atari 410 cassette . . . . . . . . . . . . . . $ 6 7 253 
Atari 810 disk drive . . . . . . . . . . . . $480 20% 

ATARI ® ACCESSORIES 103-203 OFF LIST PRICE 
BK Memory Board . . . . . . . . . . . . . $45 103 
16K Memory Board . . . . . . . . . . . . $80 203 
Joysticks (pair) .. . .. .. .. .. . .. . . S17 153 

Paddles (pair) .... .. ......... .. $17 153 


To order Cdll 617·964 ·3080 PLUS 103-203 OFF 


:(j} Th~ mB•tdB~~~1~1 ~;T:l:~~~WARE 
~ ms W•"'onston suw <Rt 16) AND SOFlWARE AT 
lL ~,'-,'~~~MA o216s COMPARABLE SAVINGS 

Lunar Lander (T) .. .. 

Galaclic Empire (T) 


ATARI 
Assembler Edilor (C) .. 
Aslerolds (C) ... 
Alarl Word Processor (0) 
Conversalional Span ish (T) 
Missile Command (C) . 
Scram (T) .. .. ..... 
S1ar Raiders (C) 

AUTOMATED SIMULATIONS 
Invasion Orion (Tor Di 
Rescue al Rigel (Tor D). 
Siar Warrior (1 or Di 

AVALON HILL 
Conlhcl 2500 (T) ... 
Empire ol lhe Over mine (T) 
Tanklics (T) .. 
Mlaway Campaign (T) 

CE SOFTWARE 
CCA Dala Managemenl ID) ..... 

CODE WORKS 
lrldls 11 (T) 
lridls 11 (0) ... 
1ria1s 12 (T) ... 
lrldis 12 (0) 

CRYSTAL COMPUTER 
Cryslaloids (D) . 

Glamis Casile (0) .. 

Fanlasyland 2040 A D (0) 

Pro1ec1or (0) . 

Sanes ot Mars IDi 


OATASOFT 
Le Slick ........ 
l.Jsp ln1erpre1e1(0) 
1ex! Wizara (0) 

OYNACOMP 
Fllghl Slmulalor (T) .. 
Rings ot !he Empire (T) 

ON-LINE SYSTEMS 
Jawbreaker (0) . 

Sottporn Advenlure (0) .. 

Wiz ana Princess (0) 


OPTI MIZED SYSTEMS SOFTWARE 
Basic A+ (0) 
OS/ A• (0) .. 

PERSONAL SOFTWARE 
Vlscalc (0) ... .. ............. . 


QUALITY SOFTWARE 
Assemoler (Tl ... 
OS For1h (0) ...... 
S1arbase Hyperion (T) . 

UNITED SOFTWARE OF AMERICA 
Alarl World (0) .... 
Survival Adven1ure (0) .. 

(C) ROM CARTRIDGE (0) DISKETTE 

. . .............. .. 19.95
_ 
........ .. 19.95 15.95 

.............59.95 47.95 
..39.95 31 .95 

.. 150.00 115.00 
.. 59 .95 47 .95 
.. 39.95 31.95 

............. 19.95 15.95 
.... .49 .95 39.95 

24 .95 19.95 
.29.95 23.95 
39 .95 31. 95 

.. 15.00 12.00 
...... .. 30.00 24 .00 

... 24 .00 19.211 
.. 15.00 12.00 

. 99 .95 79.95 

.. 9.95 7.95 
.12.95 10.35 

..... 15.95 12.75 
.... .. l B.95 15.15 

........ 29.95 23.95 
. 49 .95 39 .95 
.. 59 95 47 .95 

..... 39 .95 31.95 
.39 95 31 .95 

......39.95 31 .95 
. 149 95 119.95 
.. 99 95 79.95 

.... 17 95 14.35 

.. ... 16 95 13.55 

..... . 29 .95 23.95 
..... .29 .95 23 .95 

.... 32 .95 26 .35 

.80.00 70.00 
BO 00 70.00 

.. 199.95 149.00 

... 24 .95 19.95 
79 .95 63.95 
19.95 15.95 

..... 59 .95 47.95 
..... 24 .95 19.95 

(T) CASSETTE TAPE 

REPRESENTING OVER 30 COMPANIES WITH 400+ 
PROGRAMS AND HARDWARE. 

Write lor a FREE ca1alog to: 

COMPUTER HOUSE 
P.O. Box 369 , Oept. 10, Mammoth Lakes, CA 93546 

(714) 934-6538 

Tums: FOR FAST DELIVERY , und cer1111ed ch1ck1 . mon1y orders Of Vlu or MutuCud numbu 
1nd uplrlllon dll•. l'lrson1t ch1ck1 roqulre 3 WMkl lo ct11r . ADO Sl.!50 lor po111g1. Ordlrs 
over Sl00.00 we p1y shipping. All foreign orders 1dd $10 .00. CALIFORNIA r11ld1nl1 1dd 611 
111. Prlcu sub)oct lo ch1ng1. 

• ATARI 11 !ho lr1d1muk ol Alul. Inc. 



118 COMPUTE! February.1982.Issue 21 

Part II: 

A Small Operating 
System: OS65D, 
The Disk Routines 
T. R. Berger 
Coon Rapids. MN 

Editor' Note: Part I appeared last month. Here, the 
author presents a map of the disk routines. - RTM 

Let's turn to trac k zero . Exactly o ne ms. a fter 
the index hole a two byte address is r ecorded on 
the disk in high byte-low o rder. This add ress is 
read by the ROM o n bool. It is the stan address for 
load ing track zero into memor . ext comes the 
number of pages in track zero. Finall y, that many 
pages of data are writte n o n th e track. T here are 
no track starL 01· sto p ma rkin gs. After track zero is 
load d , the computer a k ay jumps to $2200. 
Hope full y, track zero has been loaded in th a t 
vicinity. It would a ppear that OSI did no t think the 
track zero fo rmat over very carefully. 
Subroutine Descriptions 
Most of the disk routin s a re e lf-explanatory. 
Because these routines are far more in volved than 
those in the kernel , ma ny more flow chans are 
needed . Let's run through the memory map in 
order, comm nting on pecia l properti s of certain 
. ubro utines . 

The timing routin sat $2678, $267A, and 
$26A2 are independent of the system clock. The 
wait time in the routines a t $2700, $289F, and 
$28A4 should be divid ed by T if the system clock is 
TM HZ. 

OS65 D does not use binary track numbers, 
but BASIC does. Thus BASIC uses $26A6, but 
OS65D enters this routine at $26BC with the BCD 
track number in the accumulator. With a binary 
track numbe r in the accumula to r , this routine may 
be ente red a t $26A9. It wi ll move th e di sk head 
over th e correct track a fte r some error checking. 

The sequence beginning at $2728 may be 

viewed as the sta ndard sta rtup to read or w1·ite a 
track o r sector . It puts the head o n the di k, find s 
the index ho le then initia lizes the disk d ata ACIA. 

The EXAM I E command uses $2 739 to load 
the entire conte nts of a track into memory without 
regard to error checking, track fo rmatting , o r 
sectoring. T his type of command is o nl y possible 
with the asynchrono us d ata format used by OSI. If 
you crash a trac k, this command can prove invalu­
able in retrieving what may remain . I view this 
routine as a utility. It sho uld res ide on th e disk a nd 
no t in memory, unless needed. T he initia lize rou­
tine at $2768 used on a full disk fa lls in the same 
category. Such programs as these should be tran­
sient, i. e. on ly ca lled when need ed. 

The major" ave a ector" rnutine begins at 
$27D7 . ll uses the data in $265£- ' 266 I. Most o f 
OS65D's disk d ata is stored in page zero . Because 
Zpage is swapped out when BAS IC comes in, the 
most important data is repeated in $265C-$2662 . 
BASI C passes its values to these latter lo a tions. 
LOAD and SAVE routine must then mov this 
d a ta to Zpage. Since OS65D can put in format ion 
directly into Zpage, it puts the save vector into $ FE, 
$ FF directly, entering th e Save routine at $2 7E 1. 
Except when SAVE o r CA LL are u ed , a ll saving is 
done in ector one for 12 ($0C) pages o n 8" floppi e. 
a nd for eight pages o n minifloppies. Afte r a write , 
the sector is reread and compared with memory. If 
the comparison fa il s, th e sector is 1·e read again. 
This m ay occur up to four times. If compa riso n 
still fa ils, a nothe r attempt is mad to write the 
sector. If com pa rison fa il after fo ur rereads again, 
the operation is aborted with Error # 2. To my 
r·ecollectio n , I've never seen Error # 2 occur. It 
might happen o n an o ld worn d isk o n a midnight 
spec ia l, o r with a v ry dirty head . 

The major " Read a Secto r" routine is $295 D. 
It uses data in $ 265-E-$2662. Aga in OS65D may 
e nter this routine a t $2967 if the load vector a t 
$FE, $ FF has been set. T his progra m tries to read a 
sector seven times. T he on ly error check (othe r 
than secto r seek error which abort immed iately) is 
a pa rity check for each byte. If, after seven tries, a 
read still fa ils, then th e head is moved down then 
up one track. This whole process ma y be repeated 
up to four time before Er ror# I is reported. This 
e rror also seems to be very rare. 

Both read and save routines use the sector 
seeking routi ne at $28C4 which, in turn , calls $2998. 



OSI TRS-80 COLOR-80 OSI 

GALAXIAN · 4K · One of the fastest and finest 
arcade games ever written for the OSI , this one 
features rows of hard -hitting evasive dogfighting 
alien; thirsty for your blood . For those who 
loved (and tired of) Alien Invaders. Specify 
system - A barga in at S9 .95 OSI 

LABYRINTH · BK · Th is has a display back· 
ground similar to MINOS as the action takes 
p lace in a realistic maze seen from ground level. 
This is, however, a real time monster hunt as you 
track down and shoot mobile monsters on foot . 
Checking out and testing this one was the most 
fun I've had in years ! - $13.95. OSI 

THE AARDVARK JOURNAL 

FOR OSI USERS - Th is is a b i-monthly 
tutoria l journa l run ning only art ic les about OSI 
systems. Every issue conta ins programs custom­
ized for OSI , tutorials on how to use and modify 
the system, and reviews o' OSI related products . 
In the last two years we have run artic les l i ke 
these ! 

1) A tutorial on Machine Code for BASIC 
programmers. 

2) Complete listings of two word processors 
for BASIC IN ROM machines. 

3) Moving the Directory off trac k 12. 
4) L istings for 20 game programs for the OSI. 
5) How to wr i te high spee d BASIC - and 

lo ts more ­
Vol. 1 ( l 9BO) 6 bac k issues· $9.00 
Vol . 2 ( l 9Bl l 4 back issues and subsc ript ion for 
2 addi t i onal i ssues· $9.00 . 

ADVENTURES !!! 
For OSI , TRS-80, and COLOR -80. These 

Adventures are written in BASIC, are full lea· 
tured, fast action, full plotted adventures that 
take 30-50 hours to p lay . (Adventures are inter ­
ac tive fa ntasies . It 's like reading a book except 
that you are the main character as you give th e 
computer commands like " Loo k in the Coff in " 
and " L ight the torch". l 

Adventures requi re BK on an OSI and 16K on 
COLOR -80 and TRS-80 . They sell for $14 .95 
each . 

ESCAP E FR OM MARS (by Rodger Olsen) 
Th is ADVENTURE takes place on the RED 

PLANT. You' ll have to explore a Martian city 
and deal with possibly hostile al iens to survi ve 
this one . A good first adventure. 

PYRAMID (b y Rodger Ol sen I 
Th is is our most challenging ADVENTURE . It 

1s a treasure hunt in a pyramid full of probl ems. 
Exci t ing and tough! 

TREK ADVENTURE (by Bob Retelle) 
Th is one takes p lace aboard a fam ilia r starship. 

The crew has left for good reasons · but they for ­
got to ta ke you, and now you are in deep trouble . 

DEA TH SH IP (by Rodger Olsen ) 
Our first and original ADVENTURE , 1h1s one 

takes place aboard a cru ise ship · but it ain't the 
Love Boat . 

VAMPIRE CASTLE (by M ike Sassman) 
Th is is a contest between you and o ld Drac ­

and i t"s ge tt ing a little dark outside . $14 .95 each. 

OSI NEW-NEW-NEW OSI 
TINY COMPILER 

The easy way to speed in your programs. The 
tiny compiler lets you wr i te and debug your pro· 
gram in Basic and then automatically compiles a 
Mach ine Code version that runs from 50-150 
times faste r. The tiny comp iler ge nerates re locat· 
able, nat ive, transportable mach ine code that can 
be run on any 6502 system . 

It does have some limitations. It is m emory 
hungry - BK is the minimum sized system th at 
can run the Compiler . It also handles only a 
limited subset of Bas ic - about 20 keywords in ­
cluding FOR , NEXT, IF T HEN, GOSUB , GOTO, 
RE T URN, END , STOP , USR (X), PEEK , POKE, 
·, = , •, I , , (-) , Variable names A -Z. and Integer 
Numbers from 0 -64K. 

TIN Y COMPILER is written in Bas ic . It can 
be modi lied and augmented by the user . It comes 
with a 20 page manual . 
TINY COMPILER - $19 .95 on tape or disk OSI 

SUPERDISK II 
Thi s disk contains a new BEXEc• that boots 

up with a numbered directory and wh ich allows 
creation, deletion and renaming of files w ithout 
calling other programs . It also contains a sli ght 
modificat ion to BASIC to allow 14 character 
fi le names. 

The disk conta ins a d isk manager that con­
tains a disk packer, a hex /dee calculator and 
several othe-r utilities. 

It also has a fu ll screen editor (in machine 
code on C2P /C4)) that makes correct ions a snap . 
We' ll also toss in renumbering and program 
search programs - and sell the whole th ing for ­

SUPER DISK 11 $29.95 (5 !4 ") OSI 

BARE BOARDS FOR OSI C1P 
MEMORY BOARDS!!! - for the ClP - and they 
contain parallel ports I 

Aardvar ks new memory board supports BK 
of 2114 's and has provision for a PIA to gi ve a 
parallel ports I It sells as a bare board for $29.95. 
When assembled, the board p lugs in to the txpan ­
si on connector on the 600 board. Avai lable now ! 

PROM BURNER FOR THE C1P - Burns single 
supply 2716 's. Bare board - $24 .95 . 

MOTHER BOARD - Expand your expans ion 
connector from one to five connectors or use it 
to adapt our ClP boards to your C4 /BP . · $14 .95. 

16K RAM BOARD FOR C1P - Th is one does 
not have a parallel port, but it does support 16K 
of 21 14's . Bare Board $39 .9 5. 

WORD PROC ESSING THE EASY WAY ­

WITH MAXI.PROS 


Th is is a line -oriented word processor de ­
signed for the office that doesn 't want to send 
every new girl out for tra ining in how to type a 
letter . 

It has automatic right and left margin justi ­
fication and let s you vary the w idth and margins 
during print ing. It has a ~tomatic paginat ion and 
autom atic page numbe ring . It will print any te xt 
single, double or t r iple spaced and has text cen­
tering commands . It wi l l make any number of 
mu ltiple copies or chain files together to print an 
entire d isk of data at one time. 

MAX I-PROS has both globa( and line edit 
capabil i ty and the polled keyboard versions 
contain a corrected keyboard routine that make 
the OSI keyboard decode as a standard type­
w riter keyboard. 

MAX I-PROS also has sophisticated file 
capabibili ties . It can access a file for names and 
addresses, stop for inputs, and pr int form letters. 
It has file m erging capabil i ties so that it can store 
and combine paragraphs and pages in any order. 

Best of all, i t is in BASIC (OS65D 51/4 " or 
B" disk) so that i t can be easi ly adapted to any 
printer or p rinting job and so that it can be sold 
for a measly price. 
MAXI-PROS - 539.95. Speci fy 5!4 or B" d isk. 

SUPPORT ROMS FOR BASIC IN ROM MA· 
CHINES - ClS/C2S . Th is ROM adds line edit 
functions, software selectable scroll w indows, 
bell suppor t , choice of OSI or standard keyboard 
rout ines, two callable screen clears, and software 
support for 32-64 characters per line video . 
Has one character command to switch model 
2 Cl P from 24 to 4B character line . Wh en in ­
stal led in C2 or C4 (C2S) requ ires insta llation 
of additional chip . Cl P requires only a j umper 
change . - $39.95 
Cl E/C2E similar to above but w i th ex tended 
machine code mon itor . - $59.95 OSI 

ARCADE GAMES FOR OSI . COLOR -BO AND 
TRS-80 (BK OSI, 16K TRS-80 AND COLOR-80) 

TIMETREK · A REAL TIME , REAL GRAPHICS 
STARTREC K . See your torpedoes h i t and watch 
your instruments work in real time . No more un · 
real istic scroll ing displays I $14 .95 . 

STAR FIGHTER · This one man space war game 
pits you against spacecruisers, batt lewagons, and 
one man fighters. you have the view from your 
cockpit window. a rea l time working instrument 
panel, and your wits . Another real time goody . 
S9 .95 

BATTLE F LEE T · This grown up version of Bat · 
t lesh1p is the toughes t thinking game available on 
OSI or BO computers . There is no luck involved 
as y ou seek ou t th e computers hi dden fleet. A 
ropograph ica l tough ie. $9 .95 

QUEST · A NEW IDEA IN ADVENTURE 
GAMES! Di fferent from all the others , Quest is 
p layed on a computer genera ted mape of Alesia . 
Your job is 10 ga1her men and supplies by comb ­
bat . bargaining, exploration of ruins and temples 
and outrigh 1 banditry. Wh en your force is stronR 
enough, you attack the Citadel of Moorlock in a 
life or death ba ttle to the fin ish. Playable in 2 to 
5 hours. thi s one is different every time. 
16K COLOR-80 OR TRS·BO ONLY. $14 .95 

Please specify system on all orders 
This is only a partial listing of what we have to offer . We offer over 120 games , ROMS , and data sheets for OSI systems 

and many games and utilities for COLOR-BO and TRS-80. Send $1.00 for our catalog . 

AARDVARK TECHNICAL SERVICES, LTD.- 2352 S. Commerce, Walled Lake, Ml 48088
OSI (313) 669-3110 COLOR-80 
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Further, they both use a dual purpose routine at 
$2905. If the accumulator is zero on entry, this 
routin e reads to memory. If it is no nzero, then the 
routine compares with memory. The actual read 
and compare loops within this routine are separate. 
With 8" floppies and a l MHZ clock, the 6502 is 
not fast enough to get from o ne disk byte to the 
next if the read and compare loop are combined 
into o ne. As it stands, the compare loop just bare ly 
returns in time for the next comparison. v\ ith a 2 
MHZ clock the re is plenty of time. 

I view the sector directory routines at $29F3 
and $2A4 l as utilities. They d o not need to be 
res ident in memory. 

Machine language ro utines may access the 
disk di1·ectly. For example, to write a sector, loca­
tions $265E-$2662 should be ass igned correct 
values. T he fo llowing segme nt of code wi ll ' rite a 
sector to the d i k. 

lO JSR $26A6 ;Move head to track 
20 JSR $2754 ;Engage head, find start of track 
30 JSR $27D7 ;Write sector 
40 JSR $2761 ;Disengage head 
50 RTS 

If the write add ress is already in $FE, $FF then 
$27D7 may be entered at $27E I. In this case, lines 
20-40 may be replaced by JSR $2CA 7, a kernel 
routine. 

To read a sector , again ass ign correct values to 
$265E-$2662 then pe rform the fo llowing. 

10 JSR $26A6 ;Move head to track 
20 JSR $2754 ;Engage head , find start of track 
30 JSR $295D ;Read sector 
40 JSR $2761 ;Disengage head 
50 RTS 

If the read address is alread y in $ FE, $ FF then 
$295D may be entered at $2967. In this case, lines 
20-40 may be replaced by the ke rnel routine: 

JSR $2BlA 

When we discuss the 1/0 section of OS650 we 
will see additional ways to read from and write to 
the disk. 

References: 

I.Je ffe rson Ha rman. " IB I Compatible Disk Drives", B y t ~ 


October I979, p. I 00 

2. Ira Rampil, "A Floppy Disk T u torial". Byte December 
1977 , p. 24 
3. Les Solo mon, "BA ·1c · of Co mp11Ler Disk Systems", Po pular 
Electro ni s Nove mber 1980, p. 53 

MAP - OS65D DISK HANDLER 

DISK-MEMORY DATA 

265C DRIVE NUMBER 
265D CURRENT BCD TRACK NUMBER 
265E SECTOR NUMBER 
265F PAGE LENGTH OF SECTOR 
2660 LOW BYTE LOAD/SA VE VECTOR 

2661 HIGH BYTE LOAD/SAVE VECTOR 
2662 BINARY TRACK NUMBER 

DISK-Z PAGE 
ES LASTTRACKOFFILEBEINGHANDLED 
F6 NUMBER OF RETRIES ON WRITE 
F7 NUMBER OF HEAD MOVE RETRIES ON 

READ 
F8 NUMBER OR READ RETRIES BEFORE 

HEAD MOVE 
F9 SECTOR COUNT 
FA TARGET TRACK NUMBER ON SEEK 
FB SECTOR NUMBER READ ON DISK 
FC STACK POINTER (IN $29F3) 
FD SECTOR PAGE COUNT (IN $27D7) 
FE SYSTEM POINTER. USED AS 
FF LOAD AND SA VE VECTOR BY DISK 

Subroutines - OS65D Disk Handler 

2663 Home the Disk. Move the di sk head to track 0 . 
2678 Wait 12 m s. 
267A Wait Xms. 
2683 Step up one track toward track 76. 
268A Step d own one track toward track Q. 
26A2 Wait 8 m s. 
26A6 Fetch binary track number from 2662 then: 
26A9 Convert track number to BCD the n: 
26BC Check for track 0-76 BCD, check for dri ve ready , 

move disk head to track, adjust head current, and if 
an error occurs, abort and send an error message 
v ia 2A4 B. 

2700 Wait 20Y + 7 microseconds ( I MHZ clock). 
2708 Adj ust head current. 
271D Find trailing edge of index hole . 
2728 Engage head then: 
272B Find index hole then: 
272E Initia lize di sk AC IA. 
2739 Engage head , read from index hol e full around to 

index hole, then quit. 
2754 Head down. 
2761 Head up. 
2768 Initialize full disk. 
277D Initialize one track. 
27C2 Send a byte to the disk. 
27CD Fetch a byte from the di sk. 
27D7 Fetch sec tor save vectors then: 
27El Save a sector. 
289F Wait 800($FA) microseconds. 
28A4 Wait IOOY microseconds. 
28BO Fetch a byte from the disk. Abort with an error 

message if over the index hole. 
28C4 Find the end of the sector preceding the one in 265E. 
2905 Read a sector to or compare a sector with memo ry. 
295D Fetch disk read vector then: 
2967 Read and reread a sector to memory, quit if s uc­

cessful or the full number of re tries are exhausted. 
2998 Find the end of the present sector. 
29C6 Select th e drive in 265C then: 
29DA Check if the drive is ready. 
29EB 8 drive select data bytes. 
29F3 Output a sector directory. 
2A41 Output subroutine for 29F3. 



SPEED ~ 
PoWER --,,,,...,, 

for OSIEFFICIENCY 	 6503 SYSTEMS 

SPUL65: 	 Printer Spooler $95/$10 
Virtual Indirect File 

• 	 STOP WAITING lor your printul 

• 	 PROCESS worda. wr ifl progflms ... 111 wh ile printing! 
• 	 QUEUE 1111 you pi le on print jobs. 
• 	 TWO pflnUrs m1y be accomod111d on any two poru. 

• 	 MULTIPLE COPIES with top and bo11om p1111 mergins. 
• 	 SYSGEN nloc1111 ind pumits 1111nsivt cuuomiution. 
• 	 VIRTUAL INDIRECT FILES on disk. End spatt 


problems when using ltmporuy filu. Now do 1111n1iv1 


1di1ing of BASIC wilh your word procnsor. 


XREF: BASIC Cross Referencer $25 
• 	 TABULATES: R1ltrenc1d lin1 numbus, v1ri1bl1 names 


(numuic. suing, array) , ind d1fin1d functions . 

• 	 FAST m1ch ine l1ngu1g1 progr1m. 

• 	 DISK band lor larg1 BASIC sourc1 files on 1ny dr ive. 

~drt1.::':c.......;.. 
~	Suite203 
1040 Lunaai Street 
Kailua, HI 96734 (808) 261 -2012 

A Correction 
For Progressive 
Computing 
Chess 1.9 
Dave Leskin 
Calgary. Canada 

Progressive Computing, based in Windsor Ontario, 
is an excellent source of OSI software with prompt 
and courteous service; however, there is a major 
error in their tape version of "Chess 1.9". This 
error is fo und in the opening tables . If you try the 
following sequence of moves you can determine if 
your copy of "C hess 1.9" has this error too. Note 
that the last move by the computer is illegal. Micro­
chess notation in brackets. 

Computer (White) Human (Black) 

1 P-K4 (13-33) P-K4 (63-43) 
2 N-KB3 (01-22) N-QB3 (76-55) 
3 B-QN5 (02-46) N-KB3 (71-52) 
4 B-KN5 (05-41) ??? 

FBASIC: 	 BASIC Compiler 
• 	 FAST m1ch1n1 cod1 writ11n with the 1111 of BASIC. 
• SPEEO· opt imiud. n1t ive · cod1 compilu. 
e INTEGER subsot ol OSl -suppliad BASIC. 
• 	 DISK baud to 1llow lugut 10urca and obj1ct filu. 
• 	 EXTENSIONS to BASIC: 

- Simpl1 intuface to 1y1tem h11dw1r1 1nd 1oh.w11e. 
- Oirtct ICCUI to 6502 ngi1tu1. 
- Auay initi1lization ind optional 1b1olute location. 
- WHILE and other 1uucturu. 
- Combine compilu ind intupntu ldv1ntag11. 

• 	 UTILITIES (plus 1ourca). manual, 1nd many aumplu. 

R-EDIT: Edit any program or text! 
• 	 FULL CURSOR control. Edit 1nywh1r1 on th• 1cr11n. 
• 	 INSERT, r1pl1c1, 1dd, d1l111 with RAM-ru id1nt 1ditor. 
• 	 ONE KEY st roke ind you'n 1diting. 
• BASIC, 1111mbl1t, 1tc. 1dlttd withou t r1I01d ing A- EDIT. 

e SYSGEN r1loc1t11R-EOIT1nd pumit1 ut1n1ivt cu11omi11tion. 

CP/M to OSI Disk Translation Service 
Frustr1t1d by 111 thou good CP/ M disks th11 won't run on your OSI CP/ M sys tem? 
It's th11 sp1ci1I OSI disk lorm1t! And w1 c1n fi• th1t. Just nnd us your disk. $15, 1nd 
you' ll soon h1V1 1n OSI comp11 ibl1 disk. 

Manu1\ 01du• applied 111 1of1w111 purchuu. P10911n11 utpplied on I -in, 1in9le-d1n1ity, 
1inglt· 1id1d d11h . H1w1ii r11 id1n111dd 4% tH. 

As you see the "B-KN5" jumps right over the 
Queen Pawn at 14 . To solve this problem I changed 
the program so that the Queen Knight was moved 
from 06 to 25 instead. This results in a "Four 
Knights Game" which is a common opening used by 
many players.Just follow the steps listed below to ef­
fect the change. 

The Changes 
I. Load "Chess 1.9" 
2. Press "D" to enter monitor once the board 
appears. 
3. Press ".OB34" 
4. Press "/" to enter the data mode 
5. Press "25" which refers to the square that the 
piece will be moved co 
6. Press the "RET URN" key 
7. Press "07" which refers to the piece to be 
moved - in this case the Queen Knight 
8. Press ".03AC" and "G" to return to the 
program 
Now the program will respond N-QB3 in place 

of B-KNS each time this opening sequence occurs. 
Ifyou have the capability to store machine code pro­
grams (Aardvark's "AUTOLOADER" or "CI E" 
ROM) then record the modified version (otherwise 
you 'll have to follow the above procedure each time 
you power up). © 
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2745 

273C 

Increm e nt 
Pointer 
Low Byte 

0 

Inc re me nt 
Pointe r 
Hi Byte 

Raise 
Head 

Wait 
40 ms . 

RTS 

Corncrt Bimarv 

Tr:1d• # To UC:b 


• 

M U\I' 

IJO\\ll r\ 
T rack 

Error 
ll R 

EHor 
lt6 

Adj u' I 
ll ead 
Curn·11 1 

Rc-.c t 
ll c~d 
Currt.' nl 

2768 

Se t Las t Track 

Number = $76 


27:~9 

,--- - - ­
I 
I Put 

H eadI 
Down

I 

I Fi nd 
Index 
Hole 

I 
I 

Rese t 
AC I A 

1 
I 

I 

I 

I 

I 

I 
SUB R 2728 
I 

I 

I 

I 

I 

I 


Adva nce One 

T rac k Toward 

Las t T rac k 
SU BR 2C!B 

Initialize One Trac k 
SUBR 2770 

RTS 

I 

I 
I 
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2707 

2770 Set Pointer 

H ead Dow n 
Find Index Hole 
Reset ACIA 
SUB R . 2728 

T urn On ER ASE/WRITE 

Wait I ms . 

Error 
#3 

Error 
#4 

Fetch Page Length Sec tor 

RTS 

Write 
$43 

Write 
$5 7 

Write Track N umbe r 

Erase Some 

No 

H ead U p 
ERASE/WRITE 
Off 

RTS 

Set Preceding Sec tor Le ngth To I 

Yes ~ 
>---------+~ 

Set Writ e Retry# To 2 

Set Compare Ret ry #To ..J 

Find Len gth And End O f Preceding 
Sector SUBR 28C4 

Wait 800 x (Pred eding Length ) us. 


Enabl e WRITE function 


Wait 185 11s. 

Enable ERAS E fun ction 

Wait 800 x (Precedin g Length ) us. 

Write $76 
Write Sector# 
Write Sector Page Length 

Write Byte From Pointe r 

Increment Byte Pointer 
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28C-t 

No Find 

Inc re m e nt Page P o inter 

Decrement Page Length 


No 

Write $47 
Write $53 
Comput e 6 x (Sector Length) 

Wait I 00 x (Com puc e) JJ S. 

Turn Off WRITE 

\\ a it 525 ,µ s . 

T urn Off E R ASE 

CLEA R Read Flag 

R ESET Pointer 

Com pa re Sec to r With 

Memory SU BR 2905 


2885 

Read A Bycc In I Re\' . 

Read A Byte 

Error 
#5 

Read A Byce 

Dccrcmcml 
Targcc Seccor 
Nu mber 

Yes 

Find End Prese nl Sector 
SUB R 2998 

Yes RTS 

0 

Decremenl Compare Retry# 

2889 
Do n e No 

Dec re m e nt W rite R e try# 

288D 
Done Yes Error

Retries >-------~ #2 
Error 
#A 

Reset Poi nt er 

Index 

Hole 


Read A Byte In I Re\' . 
Of Disk (Or Error #9) 
SUB R 28BO 

No 

No 

No 

No 

RTS 

Error 
#A 
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2905 

Save READ Flag 

Find End Preceding Sector 
SUBR 28C4 

Read Byte Wit hin I Revolution 
Of Disk (Or Error #9) 
S BR 28BO 

Clear Success Flag 
RTSFetch Read Flag 

READ And SAVE Page Length Of Sector 

Fetch READ Flag 

Increment Byte Pointer 

No 

Incremen t Page Pointer 

Decreme nt Page Length 

0 

Read A 
Byte 

0 

Compare Byte With Me mor y 

Set Success Flag 

RTS 

0 

Incremen t Byte Pointe r 

Increment Page Pointer 
Decrement Page Length 

293F 

Set Success Flag 


RT 




126 	 COMPUTE! February. 1982. Issue 21 

2950 

2967 
Set 
H ead Move 
Re try 
# To 4 

Read Sector To Memory 
Set Flag If Su ccess 
S BR 2905 

Yes 

Get # 
Pages 
T o Read 

Inc re me nt 
# Pages 
Read 

Dec re ment 
Read 
Re try # 

No 

Move Head
Erro r Do wn One
# 1 T rac k 

Wait 
12 ms. 
More 

No 

Move Head 
U p One 
T rack 

Wait 
12 ms. 
More 

Decre memt 
....______~	Head Move 

Re try# 

2998 

Yes 
299 B 

Clea r End 
Of Secto r 
Flag 

RTS 

RTS 

Save Present Sector# 

Decre ment 
Pa~e 
Pornter 

REA D A Byte 

Save Page Leng th This Secto r 

Increment Secto r SEEK# 

REA D A Byte 

No 

Decrement Sector Length 

0 

Set End Of Sector Flag 

RTS 



127 February. 1982.Issue 21 COMPUTE! 

29F3 29C6 


Save Track# Save Drive# 


29F4 Yes 
Clear 
Carry RTS 

a 

Move Head To 
Track SUBR 26BC 

Output Linefeed 
"Track" 

Output Track# 

Save Stack Pointer 

Engage Head 
SUBR 2754 

29DA-----­

Sector!# = 

Read To End Of Track 
Header SUBR 28C4 

Sector Count = 0 

Find End Present Sector 
SUBR 2998 

Save Sector# And Page 
Length On Stack 

2A24 

Fetch Stack Pointer 

Decrement Sector Count 

Output CRLF Then Space 

Output Sector# 
Then-

Output Sector Length 

Compute Drive 
Index For X 

Compute Drive 
Group For Y 

Use X To Fetch 
And Set First 
Se lect Bit 

Use X To Fetch 
And Set Second 
Select Bit 

----t 

Drive I: Fetch 
Disk Status Bit 
For Carry 

2A39 
Reset 
Stack 
Pointer 

RTS 

Yes 
RTS 

Drive 2 : Fetch 
Dis k Status Bit 
For Carry 

RTS 







130 	 COMPUTE! February. 1982. Issue 21 

character grid while in this mode. Table 2 
contains the subcommands of the EDIT mode. 
A raster(*) is the only exit from this mode. 
GENERAL INPUT. The CURSOR input 
routine. It is called by COMMAND DECODE 
and INPUT CODE. 
TEST. Prints the entire character set on the 
printer. 
TABLE. Prints a table in the format of Table 3. 
END. Closes all devices and clears the screen. 
Can be called at any time without disturbing 
the new character set. 

It is possible to create a reasonable facsimile of 
the PET's shifted keyboard graphics with the 5 by 
7 BASE 2 print matrix. (The PET screen matrix is 
8 by 8.) DATA statements for this pseudo-PET 
character set are included in Program 2. Printing 
all characters displayable on the PET screen would 
require 3 user defined character sets on the BASE 
2. An easier way of implementing "full " pseudo­
PET graphics is via the graphics function of the 
BASE 2. 

Standard and user-defined characters can be 
displayed on the same line, but doing so requires 
two passes of the print head ; i.e., normal print 
followed by carriage return without linefeed and 
user-defined print. This is not difficult to arrange 
during formatted printing from a program. Listing 
a program is more complicated . One approach is 
to list to the screen, sort and count characters, and 
then use one of the many screen printing routines 
previo~sly published in COMPUTE! and other 
magazines. 

While on the subject of listings, it should be 
mentioned that the normal list sequence of: 

OPEN5,4:CMD5:LIST 

will not work for long listings, probably due to 
some bug in the timing when CMD is invoked. The 
following sequence, using the terminal buffer 
feature of the BASE 2 (run in either immediate or 
program mode) will work: 

OPEN5,4 

PRINT#5,CHR$(27);CHR$(82);CHR$(20);CHR$(80); 

PRINT#5,CHR$(27);CHR$(54); 

CMD5:LIST (or LIST XXX- in program mode) 

PRINT#5,CHR$(27);CHR$(83):CLOSE5 


Whether your application is mathematics, 
foreign languages , APL, or whatever, design your 
own character set with ease using CHARACTER 
EDITOR. 

Table 1. 

COMMANDS (al l followed by RETURN) 

!(RETURN)## Input code and display character 

+ 	 Display next character 

Display previous character 
E Edit. (See Table 2) 
L Load character set from tape 
p Download Character Set To Printer 
s Save Character Set to Tape 
T Toggle printer 
TABLE Prin-t table in format ofTable 3 
TEST Test print entire character set 
END Terminate program 

Table 2. 
EDIT MODE SUBCOMMANDS 
> 	 Move cursor to next grid point 
< 	 Move cursor to previous grid point 

1' Move cursor up one row 
~ Move cursor down one row 
SPACE key Erase matrix point and move to next grid 

point 
shifted& Insert matrix point at grid point 
c Clear character grid 

* 	 Store displayed character in memory and 
return to COMMAND DECODE mode 

Table3. 
CHR$( 
CHR$( 
CHR$ ( 
CHR$< 
CHR$ ( 
CHR$ ( 
CHR$< 
CHR$( 
CHR$ ( 
CHR$ (
CHR$ ( 

32) 
33 ) 
34 ) 
35 ) 
36 ) 
37 ) 
38) 
39 > 
40 ) 
41) 
42 ) 

" II 

"I " 
II. II 

11-11 

II II -
"I " 
"I" 
II I" 
" .. .. 
11r11 
I I I ti 

0 
127 
120 
1 
64 
127 

85 
0 
81) 

127 
0 

0 0 
127 
120 

1 
64 

0 
42 

0 0 
40 

63 
0 0 

0 0 
127 0 
120 120 
1 

64 64 EA 
0 0 I) 

oc­
'-'~' 

4~,,,_ ,..,.,. 
,:•• ..1 

0 1.-,..,,,_, 

80 40 80 
15 3 1 

127 127 

0 
120 

Program I. 

100 REM PET/BASE TWO PROGRAMMABLE , 
,CHARACTER EDITOR 

105 REM 
110 REM BY P. J . ROVERO 
115 REM NOCC COMNAVMAR BOX 2 
120 REM FPO S. F. 96630 
125 REM 
130 REM THIS PROGRAM ENABLES THE USER , 

,TO EASILY BUILD, STORE, AND 
135 REM EDIT CHARACTERS IN THE FORMAT , 

,USED BY THE BASE TWO MODEL 
140 REM 800 MST PRINTER. 
145 REM 
150 REM THE VARIABLE BA SHOULD BE , 

,CHANGED TO SUIT THE SYSTEM. 
155 REM BA= START ADDRESS OF 482 BYTES , 

,oF BASIC-PROTECTED 
160 REM MEMORY REQUIRED FOR USER , 

,CHARACTER TABLE. 
165 REM 
170 REM COMMAND SUMMARY: 
175 REM 
180 REM S SAVE CHARACTER SET TO TAPE#l 
185 REM L LOAD CHARACTER SET FM TAPE#l 
190 REM P DOWNLOAD CHARACTER SET TO , 

,PRINTER MEMORY 
195 REM T TOGGLE PRINTER BETWEEN , 



131 February. 1982. Issue 21 COMPUTE! 

-,CHARACTER SETS 
200 REM TEST PRINT USER DEFINED -, 

-,CHARACTER SET 
205 REM TABLE PRINT A TABLE IN FORMAT -, 

-iCHR$(X) "CHARACTER" DATA STREAM 
210 REM + DISPLAY NEXT CHARACTER 
215 REM - DISPLAY PREVIOUS CHARACTER 
220 REM I INPUT CHARACTER CODE AND -, 

-iDISPLAY CHARACTER 
225 REM E EDIT CHARACTER DISPLAYED ON -, 

-iSCREEN. SUBCOMMANDS IN THIS 
230 REM MODE ARE >,<,A,A FOR CURSOR -, 

-,CONTROL AND * TO ENTER 
235 REM DISPLAYED CHARACTER INTO -, 

-iMEMORY. 
240 REM END CLOSE ALL DEVICES AND END 
245 REM****** 
250 REM INITIALIZATION ROUTINE 
255 REM****** 
260 POKE134,00:POKE135,60:REM PROTECT -, 

-iTOP lK OF MEMORY 
265 PRINT"fiINITIALIZING VARIABLES" 
270 TG=77:CU=32849:BA=l5361 
275 DIM SL%(7) ,SH%(7) ,CC%(5} ,LC%(7) 
280 CR$=CHR$(13) 
285 FORI=0T04:CC%(I)=l+I*3:NEXT 
290 FORI=0T06:LC%(I)=l+I*3:NEXT 
295 FORI=0T06:READ SL%(!) :NEXT 
300 DATA80,200,64,184,48,168,032 
305 FORI=0T06:READ SH%(I):NEXT 
310 DATA128,128,129,129,130,130,l31 
315 C0%=32:POKEBA,27:POKE(BA+l),75 
320 REM****** 
325 REM COMMAND DECODE ROUTINE 
330 REM****** 
335 PRINT"fi" 
340 GOSUB415:REM INITIAL DISPLAY 
345 GOSUB1165:REM INPUT 
350 IFIN$="S"THENGOT0650 
355 IFIN$="L"THENGOT0765 
360 IFIN$="P"THENGOSUB835 
365 IFIN$="T"THENGOSUB890 
370 IFIN$="TEST"THENGOSUB1260 
375 IFIN$="+"THENGOSUB930 
380 IFIN$="-"THENGOSUB965 
385 IFIN$="I"THENGOSUB1000 
390 IFIN$="E"THENGOSUB1060 
395 IFIN$="TABLE"THENGOSUB1315 
400 IFIN$="END"THENGOT01305 
405 GOT0345 
410 REM****** 
415 REM INITIAL DISPLAY 
420 REM****** 
425 A$="Qll":B$=".QJ!.E":C$="~":D$="il:.." 
430 E$="l__":F$="~" 
435 Al$=A$+A$+A$+A$+B$ 
440 A2$=E$+E$+E$+E$+F$ 
445 A3$=C$+C$+C$+C$+D$ 
450 PRINT"h" 
455 FORI=0T06 
460 PRINTA1$:PRINTA2$:PRINTA2$ 
465 NEXT 
470 PRINTA3$ 
475 GOT0345 
480 REM****** 
485 REM DISPLAY SR 

490 REM****** 

495 BT=BA+2+((C0%-32)*5) 

500 FORM=BTTO(BT+4) 

505 C2=CU+((M-BT)*3) 

510 CH%=PEEK(M) 

515 FORN=0T06 

520 C3=C2+(N*l20) 

525 POKEC3,42 

530 IFCH%AND(2AN)THENPOKEC3,102:GOT0540 

535 POKEC3,32 

540 NEXTN 

545 NEXTM 

550 POKE224,184:PO~E225,129:POKE226,19: 


-iPOKE245,ll:POKE5,19 
555 PRINT" ~~~~~~~~~~";"CHR$("; 

-,CO%; n} n; 
560 RETURN 

565 REM****** 
570 REM RASTER SR 
575 REM****** 
580 FORJ=0T04 
585 CH%=0:SPOT=CU+(J*3) 
590 FORK=0T06 
595 IFPEEK(SPOT)=l020RPEEK(SPOT)=230THEN 

-iCH%=CH%+{rK) 
600 SP0T=SPOT+l20 
605 NEXTK 
610 BT=BA+2+((C0%-32)*5)+J 
615 POKEBT,CH% 
620 NEXTJ 
625 GOSUB485 
630 RETURN 
635 REM****** 
640 REM SAVE SR 
645 REM****** 
650 PRINT"fi" 
655 INPUT"CHARACTER FILENAME";A$ 
660 POKE243,122:POKE244,2 
665 OPEN1,l,2,A$ 
670 M=0 
675 FORN=(BA)TO(BA+481) 
6 80 CI%=PEEK (N) 
6 85 PRINT#l, CI%; 
6 90 PRINTCI%; 
695 M=M+l:IFM=l91THENGOSUB725 
700 PRINT #l,CHR$(13); 
705 M=M+l:IFM=l91THENGOSUB725 
710 NEXT 
715 PRINT"fi":CLOSEl:GOT0415 
720 REM****** 
725 REM FORCE INTER-RECORD GAP 
730 REM****** 
735 POKE59411,53 
740 Tl=TI 
745 IF(TI-Tl) <20GOT0745 
750 POKE59411,6l:M=0 
755 RETURN 
760 REM****** 
765 REM LOAD SR 
770 REM****** 
775 PRINT"fi" 
780 INPUT"CHARACTER FILENAME";A$ 
785 OPEN1,l,0,A$ 
790 FORN=0T0481 
795 INPUT#l, CI% 



~~g~~~~~~~!~~=!~~=I~~~=~~=~~~~LJVLJ 	 I 128 1000 accessible points 1640 1 2001 
I 1i1 cb1 tert with high-res graphics

5 :fra1e 0 0 to 639 199 I supports hard copy to epson ix-82 
10 open 4,,::recall~c•d logo' 18 1 
20 k=2.l:z=SO:t=7:p1=3.14159:a=~:b=4 co11ands in ro1 include: 
30 for 	 th=O to 21p1 step 21pi/180
40 r = zlsinlthltl 	 dot 1,y IOYf 11y50 1 = 280+tlrlcoslalthl 	 cdot 1,y drn1 1 1y
60 y = 120+rlsinlbethl 	 test 1,y,a
70 1f th()O thfn 100 
80 :1ove 11y 	 line 11,yl to 12,y2
90 goto l11J 	 clin! 11,yl to 12,y2
100 :draw 1,y 	 dline xl,yl to x2,y2
110 next th 	 fra1e xl,yl to x2,y2
120 !hardl4 	 cfra1e xl,yl to x2,y2
130 close 4: end 	 fill xl,yl to x2,y2

clear 	 11,yl to x2 1 y2
displ 	 1 1 y,a$ - for user 

de fl ned sha~es 
gsav 	 'filena1e 1 

1B 
recall 	 'filenaae',B 

SUPERGRAPHiCS 

128,000 ACCESS~BLE POINTS 

Features 
* 128,000 accessible points arranged In 200 x 640 grid 
* 16K static ram suppl !es memory mapping of pixels on separate board 
*supported through extended Basic commands suppl led In ROM 
* uses no memory from the existing system 
*mix standard CBM text and low-res graphics with hi-res displays 
*easy to design and display user def lned shapes 
* normal or Inverted display mode for partial or total screen 
* switch graphic display on or off - continue output In passive mode 
*save graphic Images on a disk file 
* recal I Images from disk with option to mix with existing display 
*supports hardcopy to Epson MX-82 or Centronlx 739 printers 
*easy to fol low lnstal latlon instruction Included 

DISTRIBUTORS OF:CANADIAN MICRO 	 MUPET • DOUBLE-MUPET • SPOOLER 
THE MANAGER• 1/0 PRODUCTSDISTRIBUTORS LTD. 

365 Main St., Milton, Ontario L9T 1P7 
416 878-7277 
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800 IFST=-128GOT0820 -.GOT0115S 

805 POKE(BA+N) ,CI% lllS IFA$="C"THENPOKES48,l:GOSUB120S: 

810 PRINTCI%; -.GOSUB48S:GOT01060 

815 NEXT 1120 POKE514,0:WAIT514,6 

820 CLOSE! 112S IFN<00RN>34THENN=0 

825 PRINT"fi":GOT0415 1130 NC=N:NL=INT((N/S)) 

830 REM****** 113S IFNC>4THENNC=NC-S:GOT0113S 

83S REM DOWNLOAD CHARSET 1140 POKE224, (SL%(NL)) :POKE22S, (SH%(NL)) 

840 REM****** -.:POKE226,(CC%(NC)) :POKE24S, 

84S OPEN5,4 , (LC% (NL)) 

850 FORM=BATO(BA+481) 114S SPOT=256*SH%(NL)+SL%(NL)+CC%(NC) 

8SS CH%=PEEK(M) 11S0 GOT01070 

860 PRINT#S,CHR$(CH%); llSS RETURN 

865 NEXTM 1160 REM****** 

870 PRINT#S:PRINT#S,CHR$(27) ;CHR$(76) 116S REM GENERAL INPUT SR 

87S CLOSES 1170 REM****** 

880 RETURN 117S POKE224,24:POKE22S,129:POKE226,19: 

88S REM****** -.POKE245,7:POKE005,19 

890 REM TOGGLE SR 1180 PRINT" ~~~~~~~~~~CMD?"; 

89S REM****** 118S IN$=" ":ZT=TI:ZC=2:ZD$=CHR$(20) 

900 IFTG=77THENTG=76:GOT0910 1190 GETZ$:IFZ$<>""THENGOT01220 

90S IFTG=76THENTG=77 119S IFZT<TITHENPRINTMID$(" £",ZC, 

910 OPENS,4:PRINT#S,CHR$(27) ;CHR$(TG) -.l);"~";:ZC=3-ZC:ZT=TI+l0 

91S CLOSES 1200 GOT01190 

920 RETURN 1205 BT=BA+2+(5*(C0%-32)) 

92S REM****** 1210 FORI=BTTO(BT+4) :POKEI,0:NEXTI 

930 REM INCREMENT SR 1215 RETURN 
93S REM****** 1220 Z=ASC(Z$) :ZL=LEN(IN$) :IF(ZAND127)<3
940 CO%=C0%+1 -.2THENPRINT"~";:GOT0123S
94S IFC0%>127THENC0%=32 1225 IFZL>2S4THENGOT01190 
9S0 GOSUB48S 1230 IN$=IN$+Z$:PRINTZ$;ZD$;Z$;
9SS RETURN 123S IFZ=l3THENIN$=MID$(IN$,2):PRINTCR$;
960 REM****** -.:RETURN 
96S REM DECREMENT SR 1240 IFZ=20ANDZL>lTHENIN$=LEFT$(IN$,
970 REM****** -.ZL-1) :PRINT"~";:GOT01190
97S CO%=CO%-l 1245 IFZ=l41THENZ$=CHR$(-20*(ZL-l)):
980 IFC0% <32THENC0%=127 -.FORZ=2TOZL:PRINTZ$;:NEXTZ:GOT0116S
98S GOSUB48S 1250 GOT01190 
990 RETURN 125S REM****** 
99S REM****** 1260 REM TEST SR 
1000 REM INPUT CO% SR 126S REM****** 
l00S REM****** 1270 OPEN5,4:PRINT#5,CHR$(27) ;CHR$(S0)
1010 GOSUB116S 1275 FORN=32T0127:PRINT#S,CHR$(N);:NEXT
101S IN=VAL (IN$) 1280 PRINT#S:CLOSES 
1020 IFIN <32THENIN=32 128S RETURN 
102S IFIN>l27THENIN=l27 1290 REM****** 
1030 CO%=INT (IN) 1295 REM END 
103S GOSUB48S 1300 REM****** 
1040 RETURN 130S PRINT"fi":CLOSEl:CLOSES:END 
104S REM****** 1310 REM****** 
10S0 REM EDIT SR 131S REM TABLE SR 
10S5 REM****** 1320 REM****** 

1060 POKE224,080:POKE22S,128:POKE226,l: 
 1325 OPENS,4

-.POKE24S,l 1327 PRINT#S,CHR$(27) ;CHR$(106);
1065 N=0:A$="" 1330 FORI=0T095
Hl70 POKES48, 0 1335 PRINT#5,CHR$(27) ;CHR$(77);
107S GETA$:IFA$=""GOT0107S 1340 PRINT#S,"CHR$(";I+32;") ";CHR$(34
1080 IFA$=">"THENN=N+l:GOT01120 -.) ;CHR$ (13);
10BS IFA$="<"THENN=N-l:GOT01120 134S PRINT#5,CHR$(27);CHR$(76);" ,
1090 IFA$="-"THENN=N-S:GOT01120 , ";CHR$(I+32) ;CHR$(13);
109S IFA$="-"THENN=N+S:GOT01120 13S0 PRINT#S,CHR$(27);CHR$(77);" -,
1100 IFA$="£"THENPRINT"£~";:N=N+l: , " i CHR $ ( 3 4 ) ; n n

-.GOT01120 13SS FORK=0T04
110S IFA$=" "THENPRINT" ~";:N=N+l: 1360 J=BA+2+(I*S)+K:PRINT#S,PEEK(J);" ,

-.GOT01120 -,"; 
1110 IFA$="*"THENPOKE548,l:GOSUBS70: 136S NEXTK, 
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1370 PRINT #S 1380 CLOSES:RETURN 
1375 NEXTI READY. 

Program 2. PSEUDO-PET CHARACTER SET 

115 [.)ATA27 I 75, 0 I o, 0 I 01 o, 127 I 127 I 127 I o, 0 I 120 I 1201 12 0 I 12 0 I 120 I 1, L 11 L 1 
120 DATA64,64,64.64 . 64,127101010,o.e5,42 , s51421851 o.o,010.127,ao140180,401BO 
125 DATA 127 I 63, 15, 3, 1, 01 0 I 01 127 I 127' 01 0 I 127 I 81 81 0 I 01 12 0 I 12 0 I 120 I 0 I 01 151 81 8 
130 DATA81811201010196196,96196196, 01011201818181811518181818 11201818 
135 DATAS,8,127, 0101127,12710,0,01127 , 127 , 1271010101011271127 , 127 
140 DATA313,3,3,31?1?1?1717 , 11211121112 , 112,112,64164 , 641641l27 
145 DATA120, 120, 120, 01 01 01 01 151 15115 , 8181 15, 01 01151 15, 151 01 01 15, 15, 127, 1201 120 
150DATA818181818128114,127114128101127 1127,010124 124124124,24112 , 12112112112 
155 DATA21 2 I 21 2' 21 48 I 48 I 48' 48 I 48 ) 0 I 127 J 127 I 0 I 0 I 0 I 0' 127 J 127 I 0 I 81 8 I 112 I 0 I 0 I 0 I 0' 7 
160 DATA81 81 81 a, 7, o, o. 127, 64, 641 64, 64, 3, 41B1 16, % , 961 16 , 81 4 , 31 127, L 1 .· i, 1 
165 C•ATAL 1, 11 1, 127' 621 1271127 I 127' 621 32, 32132,32 .· 32, 12, 30160,3 01 12 
170 DATA01 1271 01 01 O, O, O, 112 .. 81 8199120, 8, 20, 99162165,65 , 651 62 , 28 .. 101127, 101 28 
175 DATA 0 ) 0I 0 I 127 I I) ' 121 3 0' 63' 3 0 I 12 I 8' 8 I 127' 8 I 8 I 85 I 4 2 I 85 I 0 I 0 ) 0' 0 I 127 I 127 I 0 
180 DATA41126121126 ,31l171151631127 
185 DATAO , 01 01 O, O, 127 , 127, 1271 01 O, 120, 1201 1201 120 , 1201 11 11 11 1.. 1 
190 DATA64164164164,64 .. 127 .. 0 .. 01010185142 185142 , 85 .. 0.. 010,01127180140,80 140180 
195 DATf1127163, 15131 L 01 O, 01 ·127, 127, O, O, 127 , 8181 010 1120,120 , 120 1 01 0.. 15181E: 
200 DATA8 , 8, 1201 O, O, 96196,96, 961961 01 01 120, B, 8, 81 8 1 151 8 181 8 1 81 1201 8 , 8 
205 DATA8 , 8 ,127 ·' 0 I 0' 127 I 127' 0' 0 I 0I 127 I 127 I 127 I 0I 0 I I) I 0 I 127 I 127 J 127 
210 DATA3,31313131717 , 71?1711121112111211121112164 , 64 , 64164,127 
215 C•ATA120, 120. 1201 01 01 01 01 151 151 15 .. 8181 15, o .. 01 15, 151 15 .. 01 01 151 15. 127 I 120, 120 
••- _I # 1.. r I~ IL, - r .l.. T1 I I ·-·.J. IJ I\-+ I ----1 1-, u L\/r11-• I .-XO+ I • H 111'., I.-_I :~: 1.,r I ~ IL , - r.l..T1 I I r·.J. IJ I .. © 

http:DATA64,64,64.64
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Marquee 

Mork Bernstein 
Deportment of Chemistry 
Harvard Universiiy 

Editor's Note: Although Mr. Bernstein's annotated 
source code starts at address $7000 (28672 decimal), we 
have included a BASIC loader (Program I) which places 
the routine at $0360 (864 decimal) for those who have 
less RAM memory or prefer the convenience ofstoring 
machine language routines in the second cassette buffer. 
The screen size is set for 40 and the speed is 5. For an 80 
column screen, POKE 864,80 and to change the speed, 
POKE 866,X. To test the routine, at this location, you 
would type SYS 1008. - RTM 

The video display is a programmer's canvas. In this 
small space the programmer must communicate, 
inform, and perhaps entertain and enthrall. But, 
like all artists, progra_mmers must work within the 
confines of thei1· frame and the limits of their 
medium; all too often, the TV screen seems 
cramped and small. 

All programmers must aciju t to and accomo­
date the limitations of their computer's display. 
When using machine language, though, program­
mers must often work with awkward and clumsy 
tools. BASIC, PASCAL, FORTH and the like 
provide simple amenities like carriage returns, 
automatic spacing and tabs, while machine language 
leaves programmers to do all the work themselves. 
High level languages let programmers think in 
terms of character strings and display lines; assem­
bly language programmers must think of individual 
symbols and screen locations. 

In simulation and game programming, screen 
design can become a contest between graphics and 
text. An abundance of information , some vital, 
some merely interesting, competes for space within 
the screen's limited frame . Intricate graphics and 
display modes can compress lots of information 
into a small space - a picture is worth a thousand 
words - but usually demand intricate and time­
consuming programming. Often the special pro­
gramming is simply not worth the effort, and so 
the display has to be pruned. Information that 
won 't fit on the screen remains forever hidden 
inside the computer. 

Scrolling Text 
The programmer's art ought not to be limi ted by 
the confines of the machine, only by skill and imag­
ination. One useful solution to this conflict between 

the information and display space is the marquee, a 
small area of the screen across which text scrolls 
from right to left. The whole message doesn't have 
to be displayed at one time, so less space needs to 
be reserved for text and more area can be used for 
graphics. Long and short messages can be displayed 
with equal ease. And users , trained by long years of 
watching scoreboards advertising di plays and 
theatre marquees , find scrolling displays easy to 
understand and to use. 

Using Interrupts 
The computer takes only a few milliseconds to 
write a conventional message on the screen. Nor­
mally, writing occupies the computer 's complete 
attention, and everything else must wait until the 
who!~ message has been displayed. But, since 
computers can write very quickly and people read 
comparatively slowly, most of the computer's time 
remains free for data processing. 

Marquee displays, on the other hand , are 
intimately tied to human reading speed. The com­
puter needs very little time to update the marquee , 
and could add a new lette r a thousand times a 
second. If the computer wrote at full speed, the 
message would whiz across the screen, an illegible 
blur. To be useful, the marquee must move slowly .. 

Long marquee displays require many seconds, 
even minutes . This dela y would be unacceptable if 
the computer were cominuously occupied while 
displaying the message. The computer should not 
have to wait for the slow human reader. Instead, 
useful work can be accomplished in th long inter­
vals between marquee updates . 

We use a programmable timer to interrupt the 
computer periodically. A few times each second 
this interrupt instructs the computer to advance 
the marquee one step. The compute r pends the 
rest of the time running its program normall y and 
returns, after each marquee update , to the task 
that was interrupted . 

An important benefit of this interrupt-driven 
strategy is transparency. Conventional, a ll -at-once 
output i simple and modular. The use r's program 
calls an output routine , the output routine writes 
the specified letters on the screen, and then control 
returns to the user's program . To make marquees 
easy for the programmer, they should seem (to the 
pro~rammer) to work just like normal output 
routmes. 

Inter rupts make marquee displays as easy to 
use as normal output routines. Conventional rou­
tines do the writing immed iately; the marquee 
controller arranges for the periodic interrupts 
which , without further intervention from the pro­
gram, will draw the message on the marquee. 
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The Marquee Generator 
Figure I shows the structLire of a user program 
which invokes the marqu e eneraLOr. The u er 
program can acti va te the marquee by ca lling STOP. 
When the marquee is acti ve, period ic interrupts 
divert the compute r 's attention from the user s 
program (left column) to the interrupt service 
routines (right column). 

Figure 1. 

The user doesn ' t have to control the marquee directly. 

Instead, periodic interrupts invoke I RQSRV, which decides 

whether the marquee should be updated. Updates are handled 

by invoking SCROLL. 


User Interrupts

Program 


START 
enable the marquee 

SCROLL 
letter 

(no effect on marquee) 

disable che marquee 

Figure 2 represents the logic of the marquee 
interrupt system in more d eta il. A programmable 
timer creates periodic interrupts (re prese nted as 
marbles) at regular intervals. When the marquee is 
inactive, control fa lls directl y in to the compute r's 
"normal inte rrupt hand ler" which ultimately re­
turns control to the use r program . 

When the marquee is active, in terrupt pro­
cessing is diverted through IRQSR V, \yhich decides 
whether or not to update the marquee. If no update 

is necessary , control passes directly to the normal 
interrupt ha ndle r . If the marquee is to be updated , 
I RQSRV , in vokes SCROLL be fore a llowing control 
LO revert to th normal path . 

Figure 2: 
In this drawing, interrupts are represented by marbles 
rolling downhill throug h troughs. Whe n the marquee is not 
active, IRQSRV is di sconnected from the interrupt syste m 
and control passes directl y to the normal interrupt handler. 
Activating the marquee inserts IRQSRV and SCROLL into 
the interrupt path. 

•+ 

Figure 3. 

INNER SHOULD BE READY IN 3 M IN . . IT 'S RAINING . 

ROOM 
6 

FACING 
NORTH 

... YOU HEAR DISTANT SILVER BELLS TO THE NOR 



For PET and 
CBMowners 
only: 
This is just 1 of 20 
pages of the newest 
and biggest Skyles 
catalog, hot off the 
press. 

We know you'll want 
this page, in its full 
8112 x 10 splendor, 
and another 19 
pages of peripherals, 
software and books 
that will make your 
PET or CBM 
computer even nicer 
to live with. So, if 
we missed sending 

you your very own 
copy within the last 
few weeks, call us at 
(800) 227-9998 
(unless you live 
in California, in 
which case call 
(415) 965-1735. 

From Skyles 
Electric Works, the 
oldest and largest 
professional 
specialists in the 
business. 

1Skyles Electric Works 
231-E S. Whisman Road 
Mountain View, California 94041 
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Program 1 presents an implementation of the 
marquee system for the Upg1-ade ROM PET. The 
use r 's program calls ST ART when it wants to put a 
message on the marquee. STA RT initia li zes seve ral 
variables and constants and , most impo rtantl y, 
routes all furth er interrupt requests via the mar­
quee update controller IRQSRV . 

Program I. 

800 	 FOR ADRES=864T01023:READ DATTA: 
POKE ADRES,DATTA:NEXT ADRE 
s 

864 DATA 40, 0 , 5 , 85, 228, 7 
870 DATA 5, 40, 160, 1, 185, 0 
876 DATA 128, 153, 255, 127, 200, 2 

04 
882 DATA 96, 3, ·20 8, 244, 32, 161 
888 DATA 3, 205, 97, 3, 240, 15 
894 DATA 192, 255, 240, 1 1 , 200, 14 

0 
900 DATA 101, 3, 172, 96, 1533 ' 
906 DATA 255, 127, 96, 172, 96, 3 
912 DATA 169, 32, 153, 255, 127, 23 

8 
918 DATA 103, 3, 173, 103, 2053 ' 
924 DATA 96, 3' 176, 48' 96, 172 
9 30 DATA 101, 3, 177, 0 , 41, 191 
936 DATA 96, 141, 0, 0, 142, 1 
942 DATA 0 , 169, 0, 141, 103, 3 
948 DATA 141, 101, 3, 173, 144, 0 
954 DATA 141, 99, 3 , 173, 145, 0 
960 DATA 141, 100, 3 , 120, 169, 223 

966 	 DATA 141, 144, 0, 169, 1413' 
972 DATA 14 5' 0, 88, 96, 120, 17 3 
978 DATA 99, 3 , 141, 14 4, 0, 173 
984 DATA 100, 3 , 141, 145, 0 , 88 
990 DATA 96, 206, 102, 16, 93 ' 
996 DATA 32, 104, 3 , 173, 98, 3 
1002 DATA 141, 10 2, 3, 108, 99, 3 
1008 DATA 16 2 ., 3 , 169, 24 8, 3 2, 169 
1014 DATA 3 , 96, 77, 65, 82, 81 
1020 DATA 85, 69, 69, 700 ' 0' 

The PET's 6522 timer generates interrupts 60 
times per second . While the marquee is active, 
these inte rrupt reques ts invoke IRQSRV. T his 
routine d ecides whether or not it's time to update 
the marquee; the speed o f the marquee display is 
determined by the variable RA TE, which specifies 
the number of inte rrupts which will occur between 
marquee updates . By adjusting RA TE, the mar­
quee's progress may be speeded up or slowed 
down . 

If IRQSRV decides not to update the display , 
it jumps to the compute r 's normal interrupt 
handle r , whose address is stored in OLDIRQ. If 
IRQSRV decides to update the display, it calls 
SCROLL before returning control to the machine's 
normal procedures. 

SCROLL alone ac tually writes and updates the 
marquee. SCROLL first moves each character on 
the marquee line o ne space to the le ft. Next, 
SCROLL calls GETCHAR, which locates the next 
characte r in the message. The new character is 
tacked onto the right-hand edge of the message 
be fore SCROLL returns to IRQSRV . 

A special cha racte r , END (usually 00, the 
ASCII NUL characte r) , ma1-ks the end of each 
marquee message. When SCROLL encounters the 
end of a message, it sta rts tacking blanks onto the 
end o f the marquee line . Eventuall y a ll the text will 
travel off the left edge o f the screen, leaving the 
marquee blank; at this point, SCROLL auto­
matically invokes STOP to disable future marquee 
updates. 

For other Computers 
The marquee rou tines d escribed here can be used 
on many 6502 sys tems with little or no change. 

Different model PET's are easily accomodated . 
The only ROM-dependent instruction is the ad­
dress IRQVEC, the page-zero locatio n th rough 
which the PET vecto rs its interrupts.(l t's the same, 
$90, 81 in 4.0 BASIC. For Original PETs, use 
$0219, 02 l A] 80-column compute rs, of course, can 
have 80-characte r marquees; simply change the 
value in LENGTH to 80. 

Other computers should also be able to use 
this marquee system. The basic requirements are a 
memory-mapped di splay and a source of periodic 
inte rrupts. Many single-board compu ters, fo r 
example, use the 6522 VIA/timer which does this 
job admirably. Apple use rs will need to add an 
expansion board if one of their current accessories 
won't do the job. Seve ral Apple parallel port 1/0 
boards include the 6522 ; additionally, some time-of­
day clock boards can gene rate periodic interrupts 
to drive the marquee. 

Finally, note that marquees might be used in 
seve ral different ways . They need not occupy an 
entire line; to use only a pa rt of a line, simply change 
LINE (the address of the left end o f the marquee) 
and LENGTH (the length of the marquee). The 
marquee may appear anywhere on the screen , 
altho ugh the top (used here) and bottom lines are 
like ly to be most popula r. Several marquees might 
a ppear on the same screen! Finally, note that 
marquees may move very rapidly (for speed reading 
.practice?), and are not limited to text, suggesting 
several interesting possibilities for unusual graphics. 



dtau~ 
A comprehensive accounts 
receivable and insurance 
billing system for modern 
health care offices 
and clinics 
I\, DESIG ED FOR COMMODORE 8000 SERIES 
~ COMPUTERS AND DISK DRIVES 

• Help functions are always on-line 
• Supports CPT, ICD and RVS medical 

coding 
• Supports open item or balance for­

ward accounting systems 
•Interfaces to popular word processing 

programs 
• Multiple terminals may be added with 

Superbus 4.0 
•Multiple disk drives may be used-no 

limit on number of patients or 
accounts 

• Includes a data bas·e and forms 
generator to fill out any insurance 
form 

• Includes a computer aided instruction 
program to train new users 

Includes these standard reports: 
• AIR aging • AIR transactions 
• General ledger • Instant cash receipt 
• Income analysis by physician 
• Doctor referral report 
• Patient/account cross reference 
• Standard SuperBill insurance form 

SUPERBUS 4.0 
r-!ft~~~ 

Commodore Computer 
Networking System 

• Up to 18 computers can be interconnected 
•Multiple disk drives, printers and other devices 

may be added to the network 
•Sophisticated security system prevents unauthor­

ized use 
• W ordPro and W ordcraft programs are supported 

to allow multiple terminal word processing 
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Program2. 

7000- 2S 

0010 
0020 

• BA S7000 
.OS 

0500 / ;::::::===c.::c.::::.=::====:==========--= 
0501 GLOBAL VARIABLES 
0502 ; ========================== 
0503 
0504 ; 
0510 ; LINE =ADDRESS OF LEF1 END OF 
0511 THE MESSAGE DISPLAY LINE 
0512 ; 
0513 LINE 
0514 

. DE S8000 

0520 ; 
0521 
0522 ; 
0523 ; 

LENGTH = NUM BER OF CHARACTERS 
PER LINE FOR THIS 
COMPUTER 'S VIDEO DISPLAY 

0524 LENGTH 
0525 

.BY 40 

7008- A0 01 

700A- B9 00 S0 
700D­ 99 FF 7F 
70 10­ cs 
7011­ cc 00 70 
7014­ D0 F4 

7016- 20 41 70 

1039 ; 
1140 SCROLL 
1150 ; 
1160 
1170 ; 

LDY #I LEFT-MOST CHARACTER 

1 I 80 SCROLL! 
1190 LDA LINE , Y 

STA LINE-LY 
IN~' 

1210 
1220 
1240 
1250 
1260 

CPY LENGTH 
BNE SCROLL! 

MOVED ENTIRE LINE ? 
; REPEAT ' TIL DONE 

1270 ; GET THE NEXT CHARACTER 
1271 TO BE DISPLAYED 
1272 
1280 
1290 
1291 
1292 
1293 ; 
1294 
1295 

JSR GETCHAR 

GETCHAR RETURNS THE NEXT CHARAC­
TER IN A AND THE TOTAL NUMBER 
OF CHARACTER DISPLAYED SO FAR 
fN ~ . 

700 1­ 00 

7002- 05 

0530 
0531 
0532 
0533 ; 

END = SYMBOL TO INDICATE 
THE END OF THE MESSAGE 
( ASCJ I HUI.. > 

0534 END 
0535 

.B~' 00 

0540 RATE = NUMBER OF 1160 ' THS SECONDS 
0541 TO ELAPSE BETWEEN DIS­
0542 PLAY UPDATES. 
0543 ; 

.BY 50544 RATE 
0545 ; 
0550 IRQVEC = ADDRESS WHERE THE 

COM PUTER STORES THE 
ADDRESS OF ITS INTERRUPT 
SERVICE ROUTINE. 

0551 
0552 
0553 

7019- CD 01 70 
70 1C- F0 0F 

701 E- C0 FF 
7020- F0 0B 

7022­ cs 
7023- 0c as 70 

1296 
1297 
1290 
1299 ; 
1300 
1301 
1304 
1310 
1312 
1320 
1322 
1324 ; 
1330 ; 
1340 
1350 
1360 

NOW WE CHECK FOR THE END OF 
THE MESSAGE, WHICH lfl'PENS 
AFTER THEN ' END ' CHARACTER 
OR AFTER 256 CHARACTER HAVE 
BEEN DISPLAYED. 

CNP END 
BEQ DONE 

CPY UFF 
BEQ DONE 

UPDATE AND SAVE CHARACTER POINTER 
!NY 
STY CHAR 

0554 
0556 
0557 
0560 
0561 

IRQVEC 

OLDIRQ 

.DE S90 

= BUFFER FOR STORING 
COMPU TER ' S NORMAL 

THE 

7026- AC 
7029­ 99 

702C- 60 

00 70 
FF 7F 

1370 
1380 
1400 
1410 
1470 

PUT THE NEXT CHARACTER 
LDY LENGTH 
STA LINE-LY 

RTS 

OH SCREEN 

0562 
0563 

NORMAL INTERRUPT SERVICE 
ROUTINE . 

1500
1501 

; ---~------------
; DONE 

7003- 00 

7005- 00 

7006- 00 

700 7­ 00 

00 
0564 ; 
0565 OLDIRQ 
0566 

.BY 0 0 

0570 
0571 
0572 
0573 
0574 ; 

POINTR = PAGE ZERO POINTER 
TO THE START OF TIE 
STRING WHICH THE 
COMPUTER Will DISPLAY. 

0575 POINTR 
0576 

.DE 0 

0598 
0581 
0502 
0503 
0504 
0585 ; 

CHAR = COUNT OF CHARACTERS 
WRITTEN TO THE MARQUEE 
TO DATE. RESET BY START. 
UPDATED BY SCROLL, USED 
BY GETCHAR. 

0506 CHAR 
0587 

.BY 0 

0590 ; 
0591 
0592 ; 
0593 ; 
0594 
0596 , 

IRQCNT = COUNT OF INTERRUPT 
REQUESTS TO BE SKIPPED 
BEFORE ADVAHCING THE 
MARQUEE. USED ONLY BY 
IRQSRV. 

0597 IRQCNT 
059S 

.B~' 0 

0599 ;============= ===================== 
06El0 AFTER = 
0601 

COUNT OF CALLS TO ' DONE ' 
'DONE' APPENDS BLANKS TO 

THE MARQUEE UNTI L THE 
ENTIRE MARQUEE IS BLANK. 
' DONE ' THEN DISABLES THE 
MARQUEE BE INVOKING 
' STOP '. 

0602 
0603 
0604 
0605 
0606 
0607 ; 
0608 AFTER 
0609 

.BY 0 

0999 -------------~--~--------------
1000 SCROLL 
1001 
1002 
1003 
1004 ; 
1005 
1006 
1007 
1008 
1009 

DISPLAY A ' TIMES-SQUARE' STYLE 
ME SSAG E LI NE. 

' SCROLL ' rs CALLED PERIODICALL Y 
BY AN INTERRUPT SERVICE 
ROUT! NE , Atrn ADVANCES THE 
DISPLAY ONE NOTCH PER CALL . 

1010 SCROLL I S NOT USUALLY CALL ED 
1011 , B'~ THE USER. 
1012 
101 3 INSTEAD , THE DI SPLAY rs TUR ' ED ON 
1014 BY CALLING 'START ' . 
1015 
1016 
1017 
101S 
1019 
1020 

AFTER THE ENTIRE MESSAGE IS 
DISPLAYED , THE DI SPLAY ROUT INE 
TURNS ITSELF OFF . IT CAN BE 
DEACTIVATED AT ANY. TIME BY 
CALLING ' OFF ' . 

702D- AC 00 70 
7030- A9 20 
7032- 99 FF 7F 

7035- EE 07 70 
703S- AD 07 70 
703B­ CD 08 70 
703E- B0 30 

7040­ 60 

7041­ AC 05 70 
7044- Bl 00 

7046- 29 BF 

7048- 60 

1502 ; ----------------­
1503 ; 
1520 DONE 
1530 LDY LENGTH 

LDA U20 
END OF LINE 
BLANK1540 

1550 STA LHE-1,Y 
1560 
1561 INCREMENT AFTER 
1562 QUIT WHEN AFTER)LENGTH
1563 
1570 
1580 
1590 
1600 
1610 
1620 

INC AFTER 
LDA AFTER 
CNP LENGTH 
BCS STOP 

RTS 
1800 ,------------------------­
1801 ; GETCHAR 
1002 ,------------------------­
1803 
1004 GET NEXT CHARACTER FROM 
1805 ; MESSAGE STRING 
1806 
IS07 ; RETURNS THE CHARACTER IN A 
1800 ; AND THE TOTAL CHARACTER COUNT 
1809 ; IN Y. 
1810 ;
1830 GETCHAR 
1040 

LDY CHAR 
LDA <POINTR), Y 

1050 
IS51 
1852 
1053 
1854 
1856 
1860 
1870 
IS00 

THE FOL LOWING CONVERSION APPLIES 
ONLY TO THE COMMODORE PET. 
IT TRANSLATES ASCII STRINGS INTO 
THE PET ' S "SCREEN CODE " 

AND UBF 

RTS 
3000 -----------­
3001 START 
3002 -----------­
3003 
3004 
3005 
3006 
3007 
300S 
3009 
3010 
3011 
3012 
3013 
3014 
3015 
3016 
3017 
3018 
30 19 
3020 
3021 

SET UP A NEW MESSAGE TO BE 
SCROLLED ACROSS THE SC REEN. 

THE FOLLOWING REGI STERS MUST 
BE LOADED BEFORE CALLING START 

A LSB OF STRING ADDRESS 
X : MSB OF STRING ADDRESS 

THE DISPLAY Will PROCEED 
AUTOMATICALLY UNTIL THE 
END-OF-MESSAGE CHARACTER 
<S TORED IN ' END ' > IS FOUND. 
AFTER THE COMPLETE MESSAGE HRS 
BEEN DISPLAYED ; THE DISPLAY 
WILL TURN ITSELF OFF. 
THE DI SPLAY CAN BE DI SA BLED 

1038 ; ------------------------------ ­
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THE ULTIMATE RESIDENT PROGRAM MANIPULATION SYSTEM FOR PET"'/CBM"' MICROCOMPUTERS 

SYS RES " EXTENDED DOS SUPPORT COMMANDS 

@(type "N" keyboard) 
+- (type "B" keyboard) 
! (original keyboard) 
> (for •wedge ' use rs) 

These commands may be used 
intcrchanga bly, to perform 
the fo ll owing dos suppor t 
functions. 

Disk Pri nter Tape Direc tor y Modes Command Functio n 

x 
x 

@ 

@N 
@I 
@V 
@D 

Display disk status / send co mmand 
Forma t (header ) a ne w di skelle 
Force ini tialize diske tte 
Va lida te diskelle (collect) 
Du plica te diske lle 

x 
x 

4 @C 
@R 

Copy or conca tenate di sk fil e(s) • 
Re na me file 

x 
x 
x 

3 @S 
@s 

@U: 

Scratch file (s)• 
List directory•• 
Reset disk dri ve 

x x x x 6 @L Lis t disk file or BAS IC program .. 

No te: Some of the di sk ut ili ty command set may also be used, if an appropr ia te direct access chan nel h•s been 
opened. 

• Standar d comm and with added options. 
•• Added disk command. 

SYSRES " EXTENDED EDITOR COMMANDS 

Disk Printer Tape Directory Modes Comm and Function 

x 4 Quick load from disk 
x 4 Quick load from disk with aut.o run 
x 2 APPEND Append from disk to end of Cll'rent program 

4 AU TO Auto line number (allows header) 
3 BL OA D Load mach ine language (binary ) file 
3 BRUN Load and exe cut e machine language progr am 

776 CH ANGE Chan ge pa ttern to another pallern 
2 CLOSE Close one or all fil es 
1 CMD Set outpu t to file (does no t send 11 READY.") 
4 DELETE Delete a range of lines fr om pr ogr am 
1 DUM P Dump all scalar va ri ables to screen or file 
2 EXEC Execu te a file as keyboard commands 

x 240 FIND Find occur ances of a pa llern 
x 3 GET Read a sequential file in to editor 

7 KEY De fin e a key as a spec ial fun c tion 
1 KEYS Turn key fu nctions on 
1 KILL Disable SYSR ES" 
1 KILL• Disable SYSRES" and unreserve memory 
10 LIST Impr oved BASIC LIST command 

x 3 LOAD Defaults to disk dri ve 
x 2 MER GE Merge fr om disk into current pr ogram 

1 MO N Break to current machine language monitor 
1 OLD Res tore program aft er "NEW " 

24 PUT Send pro gr am to di sk as text fil e 
6 RENUM BER Renu mbe r a ll or part of pr ogram 

2 RU Run c ur rent pr ogr am, ignores sc reen garba ge 

3 SAVE Defaults to disk driv e, allows replace 
1 SETO Se t disk device #, a llows mult iple dri ves 

4 SE TP Se t pr in ter c hannel, fo rma t mode, pagin g 

4 TRACE Selec t 1 of 3 trace/step modes and speed 
3 VE RIFY Com pare curren t program agains t di sk/ tape 
1 WHY Prin t posi tion of last error 
1 WHY? 

# 

Li st line of break or err or 
Send out put to printe r 
Oisp!ay curren t version o f SYS RES '. 

JUST A FEW OFTHEFEATURESOFSYSRESN 

•Fast up/down scrolling which works! 

• Advanced repeat-key routine I 

• Re-define any 	or all keys as any keyword (full or 
short form) or as any string up to 255 charactors 
long! 

•Auto 	line numbering which can feed a string of up 
to 127 char actors as well l 

• Extended 	 DOS support (requires DOS 2A or 
greater)! 

•Never 	enter another file name! All file comm ands 
work from the directory! 

• Supports multiple disk drives ! 

• List BASIC programs, sequential and relative files 
without loading them into memory! 

•TRU E PROGR AM MERGE (overlay). Supports 
subroutine libraries! 

• Load 	 and run machine language programs with 
parameter passing! 

•Supports multiple printers! 

• Auto matic 	 printer output with paging plus 
formatted listings with full ASCII code conversion 
Including cursor control and special char actors for 
nor>-CBM~ printers! 

• Edit 	text files and assembler source code without 
leaving BASIC! 

• Renumber 	part of a program or even change the 
order of lines! 

• Over 	 700 FI ND/CHANG E commands Including 
variab le names will not match "BA$"),( 11 A$11 

pattern matching with •wild-cards", and even 
commands to remove spaces and REM 1sl 

• Tlvee TRACE modes including trace variables! 

• Does not affect BASIC program operation I 

•One AUTO-BOOT DISKETTE works for ALL 
PET N or CBMN computers (BASIC 2.0 or greater 
with at least 16k of RAM.). SYSRES• requires 
NO ROM SPACE or extra boards, so you can take it 
with you if you want to use another computer. It 
may be put above the screen if you have RAM 
there. It boots automatically without distll'bing any 
program in RAM! 

•Diskette and Extensive Mmual - only $75 (cdn) 
Documented Source Code (YESl) -$150 (cdn) 
Custom versions arc available for unique systems! 

Dealer enquiries are welcome. 

CANSOFT DATA INC. 
MICROCO MPUTER SERVICES 

PROGRAMMING * CONSULTING * DESIGNING * EVALUATINGEJ 
76752 , STN. S, VANCOUVER , B. C. V5R 5S7 TEL : C604 )437- 6667 CAt·l'.'.'.:OFT 
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7049- SD 00 00 
704C- SE 01 00 

704F- A9 00 
7051- SD 07 70 
7054- SD 05 70 

7057- AD 90 00 
705A- SD 03 70 
705D- AD 91 00 
7060- SD 04 70 

7063- 78 

~m= ·~~ ~~ 00 
7069- A9 70 
706B- SD 91 00 
706E- 5S 

706F- 60 

7070- 7S 
7071- AD 03 70 
7074- SD 90 00 
7077- AD 04 70 
707A- SD 91 00 
707D- 58 

707E- 60 

707F - CE 06 70 
70S2- 10 09 

7004- 20 00 70 

7087- AD 02 70 
700A- SD 06 70 

708D- 6C 03 70 

3022 BY CALLING ' STOP ' AT ANY TIME. 
3023 
3024 ; -------------------------------- ­
3025 , 
3026 START 

3027 STORE THE STRING ' S ADDRESS 

302S 

3030 STA POINTR 

3040 STX POINTR+l 

3050 

3051 RESET ' AFTER ' AND ' CHAR ' 

3052 

3060 LDA #0 

3070 STA AFTER 

3072 STA CHAR 

3080 

30Sl SAYE OLD IRQ SERVICE VECTOR 

3062 

3090 LDA IRQVEC 

3100 STA OLDIRQ 

3110 LDA IRQVEC+l 

3120 STA OLDIRQ+l 

3130 

3131 SET UP NEW IRQ VECTOR 

3132 

3138 SEI 

3140 LDA #L. IRQSRV 

3150 STA IRGVEC 

3160 LDA #H, JRQSRV 

3170 STA IRQVEC+l 

3160 CL! 

3190 

3200 RTS 

3500 ;-------------------­
3501 ; STOP 
3502 -------------------­
3503 
3504 DISABLE THE AUTOMATIC MESSAGE 
3505 DISPLAY. 
3506 
3507 STOP CAN BE CALLED DIRECTLY BY 
350S THE USER. IT IS ALSO INVOKED 
3509 BY ' DONE' WHEN THE COMPLETE 
35Hl MESSAGE HAS BEEN DISPLAYED. 
3511 ' 
3520 STOP 
3521 ; 
3522 RESTORE THE ORIGINAL IRQ VECTOR 
3523 
3530 SEI 
3540 LDA OLDIRQ 
3542 STA IRQVEC 
3550 LDA OLDIRQ+l 
3552 STA IRQVEC+l 
3560 CLI 
3570 
3580 RTS 
4000 ; -----~----------
4001 ; IRQSRV 
4002 ; -------------~--
4003 
4004 THI S ROUTINE IS CALLED WHENEVER 
4005 
4006 A> THE PET TIMER CREATES AN 
4007 INTERRUPT REQUEST
·400s 
4009 B> THE MESSAGE ROUTINE HAS 
4010 BEEN ENABLED BY CALLING 
4011 ; ' START', AND HAS NOT 
401 2 ; YET BEEN DISABLED BY 
401 3 CALLING 'STOP' . 
4014 
4015 THE PET TIMER REQUESTS AH 
4016 INTERRUPT 60 TIMES PER SECOND. 
4017 
4022 
4029 ; -----~----------~--------~----
4030 ; 
4031 IRQSRV 
4040 DEC IRQCHT 
4050 BPL NORMAL 
4060 
4061 CALL DISPLAY UPDATE 
4062 
4070 JSR SCROLL 
4080 
4081 RESET IRQ COUNTER 
4082 
4090 LDA RATE 
4100 STA IRQCNT 
4110 
4120 EXIT THROUGH Tf£ STANDARD 
4121 INTERRUPT SERVICE ROUTINE, WHOSE 
4122 ADDRESS IS STORED IH ' OLDIRQ' . 
41 23 
4130 ; 
4140 NORMAL JMP <OL DIRQ > 
5000 ; ------------ ­
5001 ; SA/1PLE PROGRAM 
5002 ;------------ ­
5003 ; 
5005 ; 
5006 TEST 
5007 ; LOAD THE ADDRESS OF THE MESSAGE 
500S ; TO BE DISPLAYED INTO THE X AHD 

5009 A REGISTER. 

5010 ; 


7090- A2 70 5012 LDX #H , STRING 

7092- A9 98 	 5020 LDA #L, STRING 


5022 

5030 

5031 CALL ' START ' TO b'EGTN D1 SPLAY 

5032 


7094- 20 49 70 	 5040 JSR START 

5050 


7097- 60 	 5ll0 RTS 

9000 

9001 

9002 STR ING = SAMPLE STRING FOR 
9003 TEST PROGRAM. 
9004 
9005 
9006 

709S- 4D 41 52 9010 TRING .BY 'MARQUEE DISPLAYS ARE ' 
709B- 51 55 45 
709E- 45 20 44 
70Al- 49 53 50 
70A4- 4C 41 59 
70A7- 53 20 41 
70AA- 52 45 20 
70AD- 45 41 53 9011 .BY ' EASY TO PROGRAM AND ' 
70B0- 59 20 54 
70B3- 4F 20 50 
70B6- 52 4F 47 
70B9- 52 41 4D 
70BC- 20 41 4E 
70BF- 44 20 
70Cl - 43 4F 4E 9012 . B~' ' CONVENIENT FOR THE USER. 
70C4- 56 45 4E 
70C7- 49 45 4E 
70CA- 54 20 46 
70CD- 4F 52 20 
70D0- 54 48 45 
70D3- 20 55 53 
?0D6- 45 52 2E 
70D9- 20 20 
70DB- 54 46 45 9013 .BY ' THEY ALLOW LOTS OF INFOR ' 
70DE- 59 20 41 
70El- 4C 4C 4F 
70E4- 57 20 4C 
70E7- 4F 54 53 
70EA- 20 4F 46 
70ED- 20 49 4E 
70F0- 46 4F 52 
70F3- 4D 41 54 9014 . BY ' MATION TO BE DISPLAYED IN 
70F6- 49 4F 4E 
70F9- 20 54 4F 
70FC- 20 42 45 
70FF- 20 44 49 
7102- 53 50 4C 
7105- 41 59 45 
710S- 44 20 49 
7 108- 4E 20 
710D- 41 20 53 	 9015 .BY ' A SMALL SCREEN AREA. ' 0 
7110- 4D 41 4C 
711 3- 4C 20 53 
7116- 43 52 45 
7 119- 45 4E 20 
71 lC- 41 52 45 
71 lF- 41 2E 00 

9999 	 .EH 

LABEL FILE : I = EXTERNAL 

/ LIHE=S000 
RA TE=7002 
/ POINTR=0000 
AFTER= 7007 
DONE=702D 
STOP=7070 
TEST=7090 

LENGTH=7000 
/ IRQV£C=0090 
CHAR=7005 
SCROLL=700S 
GETCHAR= 7041 
IRQSRV=707F 
STR ING=709S 

EHD =700 1 
OLDI RQ=7003 
IRQCNT=7006 
SCROLL! =700 A 
START=7049 
N0Rf1AL=708D 

110000,71":?2.7 122 

Using yourcomputer 

in an interesting 


application? 

Write it up for 


other COMPUTE! 

readers to use. 




DR. DALEY Introduces... 

THE WIZ 

Data Management System 

THE WIZ is here!!! 
THE WlZ, a system powerful enough to manage most of your data storage and manipulat~on 
needs - yet is easy to use. A system we are so sure of that we have an offer you can t resist. 
First though, let 's take a look at a few of the many features of this program. 

Feature Benefit 

At your fingertips is the equivalent of a 60 page manual. At1. ON-LINE help any time the computer is waiting for a response from you, 
you may press the 'h' key or type 'help' . THE WlZ will then 
provide you with an explanation of the function you are 
working with. 

2. 	Plotting capability This is a feature unique to THE WlZ. It can produce a bar 
graph with up to 18 bars or a histogram with up to 100 
points plotted. Graphically presented data is easy to 
interpret. 

3. 	Wordpro interface This option is standard with THE WlZ. With many of the 
competing data managers, if available, it is an extra cost 
option. 

4. 	Read a sequential You may reorganize your files or even read sequential files 
file generated by other data management systems. 

5. 	 Search for Here you can search for a word in ANY field in your re­
cord. It can even ignore differences due to upper case and keywords 
lower case characters. 

6. Constants in data 	 You may store up to three separate sets of contant fields. 
entry 	 Each set can have as many fields as you like filled with 

information. Then two keystrokes will call the appropriate 
set. 

And there is more. There is not room enough to tell you all the features in a one page ad! 
SPECIAL OFFER 
You will like our system. In fact we are so convinced of this , that we are going to pay you to 
try it! If you have another commercially available data management program, you can 
receive TRADE-IN credit for your purchase of THE WIZ. Call us on our toll free number 
(800) 548-3289 for our offer on your present system. Remember that this offer expires March 
15, 1982. 

DR. DALEY'S SOFTWARE 
Water St. Darby, MT. 59829 
{800) 548-3289 (for Orders & Information) 

(406) 821-3924 (Montana and technical assistance) 


Call between 9 a.m. and 6 p.m. Mountain time Monday through Fridav 
 • 



THE mAnAUEA 

The first truly user-friendly Database Management System available at reasonable cost. 


This suite of programs is ideally suited for both the businessman and programmer, for use with the CBM 8032 . 


For the Business User 

• 	 Uses Menu Options - no programming 
experience needed. 

• 	 Lets you enter data in the form you wish, 
then lets you recall it using any search 
criteria . 

• 	 Performs predefined calculations on the 
record in realtime as record is displayed on 
the screen. 

• 	 Reports can be produced using any search 
criteria and /or arithmetic functions. 

• 	 Useful applications can be developed 
quickly. 

Typical Applications include ­

• 	 Inventory Control 

• 	 Mailing Lists 

• 	 Accounting systems 

• 	 Personnel 

• 	 Costing 
• 	 Gathering test data 

• 	 Budgeting 
• 	 Scheduling 
• 	 Examples of use included on disk supplied . 

As Programmers Tool 

• 	 Uses standard PET ASCII files . 

• 	 Software interface is in Basic and available 
to the programmer. 

• 	 No special disk formatting so that word 
processing or other programs can be stored 
on the same disk. 

• 	 No ROM Based Security thus no need to 
open CPU . 

• 	 Fast 'n' key Sort/Merge included. 

• 	 Full realtime intra & inter record arithmetic 
performed on the screen as record is 
displayed. 

• 	 Professional software support includ ing 
unique security available. 

TRY IT! 
IF YOU ARE 
NOT SATISFIED WITHIN 30 DAYS 
WE WILL RETURN YOUR MONEY 

$250.00 

DISTRIBUTORS OF: 
MUPET • DOUBLE-MUPET • SPOOLER 
THE MA AGER • 1/0 PRODUCTS 

365 Main St., Milton, Ontario L9T 1P7 
416 878-7277 
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Disk 
Disassembler 
George H. Watson, Jr. 
Physics Dept 
University of De laware 
Newark DE 

Editor's Note: This program works on either BASIC 3.0 
or 4.0 and a.ny 2040 DOS. It uses a printer. On sorne 
systems, the question "SKIP BASIC?" should be answered 
"NO" even though the program under disassembly is 
entirely in machine language. 

There are several fine disassemblers available (in 
BASIC and in machine language) which disas­
semble programs while they reside in PET memory. 
Problems arise though when the program to be 
disassembled normally resides in the same memory 
space allocated to the disassemble.-. By relocating 
the disassembler (moving it to different memory 
space) it may till be used , although with a bit more 
difficulty. This problem may be circumvented by 
using a disassembler which does not require the 
program to be in PET memory. Instead , the pro­
gram can be disassembled directly from the diskette 
on which it is st0t·ed by transferring the machine 
code byte-by-byte (reading the program) and 
translating into mnemonics , but not storing the 
bytes in memory. 

A computer program is a set of instructions 
which are stored in the computer's memory in the 
form of bytes (8-bit words). A machine language 
program i ~ a set of bytes which the microprocessor 
in your computer understands directly. On the 
other hand, a BASIC program consists of bytes 
which represent the various BASIC statements. 
When you RUN a BASIC program, each byte is 
interpreted and the microprocessor acts according 
to machine language subroutines wh ich exist in the 
computer's ROMs. When you LIST a BASIC pro­
gram, the operating system of your computer 
trans lates the bytes into BASIC statements, which 
are then displayed on the screen. Unfortunately no 
such LIST command is available for machine 
language programs on the PET microcomputer. 
But something is avai lable which will translate 
the bytes into a form more understandable to a 
human. By allowing a disassembler to operate on 
the machine code, the program will be "LISTED" 
as 6502 microprocessor mnemonics, the heart of 
every PET. 

DISK DISASSEMBLER opens a file to be read 
(the program to be disassembled) in the disk drive. 
The first two bytes wh ich are read will contain the 
address at which the file is normally loaded into 
PET memory. The remaining bytes to be read 
comprise the program. All bytes wi ll be translated 
into mnemonics until an end-of-file marker is 
detected (through the error word, ST), at which 
point the disassembly is finished. 

Many programs which you may be interested 
in disassembling wi ll be a combination of BASIC 
and machine code. DISK DISASSEMBLER handles 
the case where the machine code fo llow the BASIC 
program. All bytes are sk ipped over unti l three 
consecutive zeroes are detected which indicates the 
end of the BASIC program. All subsequent bytes 
will be disassembled. 

As much as possible , I have attempted to make 
the output rese mble the source code used by 
assemblers. (Sour e code for an assembler consists 
of the mnemonics for the microprocessor which 
the assembler converts into machine code.) One 
major benefit of an assembler is its ability to repre­
sent addresses with labels . Thus the machine lan­
guage programmer is not required to calculate 

"relative addresses needed for conditional branches 
-a tedious chore. DISK DISASSEMBLER does 
not provide the option of inputting labels (too 
time-consuming) but relative branche ARE con­
verted to absolute branches, which makes under­
standing the disassembly easier. 

DIS TEST is a compilation of all legal opcodes 
(instructions) ava ilable to the 6502 microprocessor. 
When disassembled , an alphabetical listing of the 
mnemonics along with their addressing modes will 
be printed out. If there are errors in the mnemonics 
or addressing modes , carefu ll y check the DATA 
statements in lines 9000-9155. If the re lative 
branches are wrong, check lines 670-675 . Check all 
lines containing the address counter, AD, if the 
memory locations in the first column are incorrect. 

Try DISK DISASSEMBLER on yo ur favorite 
game or utility. You can learn much about machine 
language programming by studying the tricks used 
by others. You may also be able to learn more 
about the routines available in the PET's ROMs by 
examining how other programmers use them. 

One option avai lable in DlSK DlSAS­
SEMBLER is the abili ty to change a lega l opcode to 
an illegal opcode. V\ hy do this? Some programs 
which you may disassemble use a legal opcode 
(unused otherwise) as filler between subroutines. I 
suppose this is to thwart disassembly since a simple 
NOP would also do th_ejob. You may overcome 
this limitation by making the opcode illegal. How? 
Find the mnemonic in the DATA statement; make 
sure you find the one with the correct addressing 
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mode. Now simply 1·eplace the number immediately 
following the mnemonic with a zero. 

DISK DISASSEMBLER was written on a 32K 
PET (3.0) with 2040 disk drive. The program as 
written is slightly less than 7K in length, while 
variables, arrays, and strings require slightly less 
than SK, so the program will run on a 16K PET; 
remove the REM statements if there is a problem. 
DISK DISASSEMBLER will also run on 4 .0 PETs 
and with the new disk drive ROMs. For readers not 
inclined to type in long programs, contact me at 
the above address and I will provide tape copies at 
$3 each. (Include SASE, mailer, and tape.) Happy 
disassembling! 

Speeding up BASIC 
Some notes on DISK DISASSEMBLER: 

I. Most frequently-used subroutines and the 
working part of the program should be placed 
at the beginning of the program (lower line 
numbers). When a GOSUB or GOTO is exe­
cuted, BASIC begins at the first line of the 
program and compares each fo llowing line 
number until a match is obtained with the 
desired line number. Thus fewer line numbers 
need to be scanned for subroutines which are 
placed at the beginning. Disadvantage: a pro­
gram may seem less structured. 
2. Variables should be dimensioned as in lines 
2000-2020 and the most-used variables should 
be initialized first. Similar to 1), when a variable 
is encounte1·ed, BASIC begins at the first 
variable in the table of variables and compares 
each following variable with the desired vari­

able until a match is made. Dummy va1·iables 
(constantly changing value and heavily used in 
subroutines) are good candidates for the first 
po itions in th table . T he variables should 
then be used as often as permitted. 
3. When possible, use arrays of constants in 
place of conversions made with time-consuming 
subroutines. The biggest timesaving in DISK 
DISASSEMBLER was made by using an array 
of 256 hex characters, HG$(), in place of a 
subroutine which converted the decimal value 
of a byte to the hex value. Disadvantage : more 
memory consumed. 
4. Use IF FG THEN ... rather than IF FG<>O 
THEN ... and IF ST-64 THEN .. . rather than 
IF ST<>64 THEN ... The branch will be made 
if the argument of the IF .. THEN .. is nonzero. 
5. Replace numbers with defined variables. In 
lines 300 and 400, B = 256. Time is saved since 
the conversion of the number 256 into the 
representation used by BASIC need not be 
done over and over; it was done once at initial­
ization . Disadvantage : larger variable table. 

I would also like to mention two shorthand 
tricks which are avai lable. 
6. Since any statement fo llowing a GOTO or 
RETURN on the same line is never executed , 
a remark may be placed there with no time 
lost and with no REM statement. See lines 
IO and 100. 
7. When DATA statements are read , if all that 
is seen is another comma (no data), then a 
variable is read to be zero and a string is read 
to be null. 

Program 1. 
******* COMMENTS *******10 GOT01000: 

100 IFST-64THENRETURN: *CHECK FOR END-OF-FILE* 
110 FG=l:RETURN 
200 GET#5,D$:GOSUB100:IFD$=""THEND=0:D$="00":RETURN:*BYTE GET & CONVERSION* 

210 D=ASC(D$) :D$=H$(D) :RETURN 

300 A%=AD/B:AD$=H$(A%)+H$(AD-A%*B) :RETURN: *ADDRESS CONVERSION* 

400 A%=D/B:C$=H$(A%)+H$(D-A%*B):RETURN: *DECIMAL -> 4-DIG IT HEX* 


*BEGIN DISASSEMBLY*490 TI$="000000":REM 
CHECK END-OF-FILE FLAG500 IFFGTHENRETURN: 


510 GOSUB200:0NB%(D)GOT0540,600,700:REM GET lST BYTE & BRANCH 

*1-BYTE INSTRUCTION*520 REM 

530 D$=D$+"*":M$="":GOT0550: -ILLEGAL OPCODE 
-ACCUMULATOR, IMPLIED540 M$=M$(D):REM 

550 PRINT#4,AD$" "D$" ",M$ 
560 AD=AD+l:GOSUB300:GOT0500 

*2-BYTE INSTRUCTION*590 REM 
600 Bl=D:Bl$=D$:M$=M$(D)+" ":GOSUB200:REM GET 2ND BYTE 
605 ONA%(Bl)GOT0610,620,630,640,650,660,670: ADDRESSING MODE 
610 M$=M$+"# $"+D$:GOT0680: -IMMEDIATE 

-ZERO PAGE620 M$=M$+"* $"+D$:GOT0680: 

630 M$=M$+"($"+D$+",X)":GOT0680: -INDEXED INDIRECT 




JUST PLUG IT IN 
• No soldering • No messy wires 

SOFTWARE 
SELECTABLE 
1. Software select one of two 

operating systems. 
(BASIC 2.0 I BASIC 4.0) 

2. Software select utility ROMs 
at conflicting addresses. 

Master Charge and 
VISA accepted. 

PIE·C 

For 24 Pin ROM Machines Only. 

PET1ceM * IEEE-488 · e',,E'l Ii 

111 1 

TO PARALLEL PRINTERS -4 . · ·~·Ii i · ~~ 
By LemData Products j 

.._.I 
P.1.E.-C MEANS-Professional design , lndispensible features, Excellent quality and Cost effectiveness. You 
can't buy a better parallel interface for your PET/CBM. 

Our P.l.E.-C will interface your PET/CBM through the IEEE-488 bus to ..... . 

the NEC Spinwriter, the C. ltoh Starwriter, printers by Centronics, Epson , Anadex, Escon Products, the 
Paper Tigers by IDS, the MIPLOT by Watanabe, the DIP printers, the AJ-841 , the OKIDATA printers, plus 
ALL OTHER parallel ASCII printers. 

Assembled with custom case, CBM-TO-ASCll code converter and appropriate cable , the P.I.E.-C is only 
$129.95 ( + $5 S&H). Md. Res. + 5% tax . Specify printer and CBM models. 

LemData Products, P.O. Box 1080, Columbia, Md. 21044 Phone (301) 730-3257 
*PET/CBM are trademarks of Commodore Business Machines (Dealer Inquiries Invited) 
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640 M$=M$+"($"+D$+") ,Y":GOT0680: -INDIRECT INDEXED 
650 M$=M$+"* $"+D$+",X":GOT0680: -ZERO PAGE INDEXED BY X 
660 M$=M$+"* $"+D$+",Y":GOT0680: -ZERO PAGE INDEXED BY Y 
670 IFD<l28THEND=AD+D+2:GOT0675: -RELATIVE -> ABSOLUTE 
672 D=AD+D-254 
675 GOSUB400:M$=M$+"TO $"+C$ 
680 PRINT#4,AD$• "Bl$" "D$" n ,M$ 
690 AD=AD+2:GOSUB300:GOT0500 
695 REM *3-BYTE INSTRUCTION* 
700 Bl=D:Bl$=D$:GOSUB200:B2$=D$:GOSUB200:REM GET 2ND & 3RD BYTES 
710 M$=M$(Bl)+" $"+D$+B2$ 
720 ONA%(Bl)GOT0760,730,740,750: ADDRESSING MODE 
730 M$=M$+",X":GOT0760: -ABSOLUTE INDEXED BY X 
740 M$=M$+",Y":GOT0760: -ABSOLUTE INDEXED BY Y 
750 M$=LEFT$(M$,4)+"($"+D$+B2$+")":REM -INDIRECT 
760 PRINT#4,AD$" "Bl$" "B2$" "D$,M$:REM -ABSOLUTE 
770 AD=AD+3:GOSUB300:GOT0500 
780 
1000 GOSOB2000:REM INITIALIZE *BEGIN EXECUTION* 
1100 GOSUB2100:REM SELECT PRINTER 
1200 GOSUB2200:REM SELECT FILE 
1300 GOSUB2300:REM OPEN FILE 
1350 IFFETHEN1200: DISK ERROR 
1400 GOSOB2400:REM GET LOAD ADDRESS 
1500 GOSUB2500:REM SKIP BASIC 
1600 GOSUB490: REM DISASSEMBLE FILE 
1700 GOSUB2600:REM STOP? 
1800 GOT01100: REM REPEAT 
1900 . 
2000 DIMD,D$,AD,A%,B,Bl,FG,C$,J:B=256:REM *INITIALIZATION* 
2010 DIMAD$,M$,Bl$,B2$,DR$,FL$,FY,FP 
2020 DIMDV,FD,DA$,FE,EN,EN$,EM$,ES$,ET$ 
2030 DIMD$(15) ,H$(255) ,M$(255) ,B%(255) ,A%(255) ,C$(13) 
2040 FORJ=0T015:READD$(J) :NEXT:REM FILL ARRAYS 
2050 FORJ=0T013:READC$(J) :NEXT 
2060 PRINT"fi~~~"C$(0)C$(10) :PRINT"i"C$(11) :PRINT"i"C$(12) 
2070 FORJ=0T015:FORD=0T015:H$(J*l6+D)=D$(J)+D$(D) :NEXT:NEXT 
2080 FORJ=0T0255:READM$(J) ,B%(J),A%(J) :NEXT:RETURN 
2090 
2100 IFFPTHENRETURN: *OPEN PRINTER* 
2110 D=l:GOSUB6000:DV=A%:IFDV<30RDV>30THEN2110 
2120 FP=l:CLOSE4:0PEN4,DV:IFDV-3THENPRINT#4 
2130 IFFDTHENRETURN: ENTER DATE 
2140 D=2:GOSUB6000:DA$=D$:FD=l:RETURN 
2150 .. 
2200 D=3:GOSUB6000:DR$=D$:IFA%ANDA%-1THEN2200:REM *SELECT FILE* 
2210 D=4:GOSUB6000:FL$=D$:IFDV=40RDV=3THENPRINT#4,"fi 
2220 PRINT#4,FL$,,DA$:PRINT#4:PRINT#4:RETURN 
2230 

*INITIALIZE DISK DRIVE*2300 CLOSE15:CLOSE5:REM 
2310 OPEN15,8,15,"I"+DR$:GOSUB7000:IFFETHENRETURN: OPEN COMMAND CHANNEL 
2320 OPEN5,8,5,DR$+":"+FL$+",P,R":GOSUB7000:REM OPEN FILE FOR READ 
2330 RETURN 

2340 


*GET LOAD ADDRESS*2400 GOSUB200:AD=D:AD$=D$:REM 
2410 GOSUB200:AD=AD+D*B:AD$=D$+AD$:RETURN 

2420 

2500 PRINT"fi":D=5:GOSUB6000:IFFY=0THEN2570: *SKIP. BASIC* 

2510 IFFY-1THEN2500 


CHECK FOR 3 ZEROES2520 PRINTC$(0)C$(6) :J=0:REM 

2530 GET#5,D$:IFD$THENJ=J+l:GOT02530 




--------------------
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A 
Wooden 
Computer? 

Not from Commodore! 

So why should the desk look like wood? A pleasant 
cream and charcoal trimmed desk looks so much better 
with Commodore systems. One look and you'll see. 
Interlink desks are right . By design. 

The specifications only confirm the obvious: 

•Cream and charcoal •T-molding and rounded 
color beaut ifully matches corners make a handsome 
the Commodore hardware finish on a durable edge 
and blends with your that won 't ch ip. 
decor. •Knocked down for safe, 
•An ideal 710 mm (28" ) inexpensive sh ipment. 
keyboard height yet no •Patented sl ip joints for 
bumping knees because a quick easy assembly. 
clever cutout recesses the •Level i ng glides for 
computer into the desk­ uneven floors. 
top. •Room enough for a 
•High pressure laminate Commodore printer on the 
on both sides of a sol id desk, yet fits into nearly 
core for last ing beauty any den or office niche­
and strength. H: 660 mm (26") W: 1170 
•Electrostat ically applied mm (46" ) D: 660 mm (26" )­
baked enamel finish on •Match ing printer stand 
we·Jded steel legs - no available with slot for 
cheap lacquer job here. bottom feeding . 

Price:$299 

In short , as Commodore dealers, we won't settle for 
anything that looks good only in the catalog! Our 
customers won't let us. They don 't buy pictures. And 
neither should you. This is why we wlll let you use one of 
our desks for a week and then decide. If for any reason 
you don 't like it, just return it in good condition for a 
cheerful refund. 

• If your Commodore dealer doesn't carry our desks yet, 1 
I send a check for $299 and we wlll ship your desk freight 1 
I paid! I 
I Name I 
I Address I 
I City St Zip I
I 	 II 	 Interlink, Inc., Box 134, Berrien Springs, Ml 49103 I 

Master Charge and Visa welcome. Call our order line: I
I 	 818·473·3103 

L.--------------------~ 


Every PET 

Needs a Friend. 


CURSOR is the best fri end your Commodore PET will ever 
have. Since July, 1978 we have published 150 of the most 
user-friendly programs for the PET available anywhere. 
When we writ e or edit a program, we spend lots of time 
fuss ing about how it will treat you. We pay attention to lots 
of little th ings that help make using a computer a pleasure 
instead of a pain . 

Naturally, CURSOR programs are technica lly excellent. 
Each program that we purchase is extensively edited or re­
written by a professional programmer. Bu t imagination is 
just as important as being user-friendly and technically 
good! We delight in bringing you off-bea t, unusual 
programs that "show off" the abil ities of your PET or CBM. 

CURSOR is user- fr iendly, techni ca lly great and full of 
imaginative programs. And every issue of CURSOR is st ill 
ava ilable! We cont inu e to upgrade previously published 
programs so that they' ll work on the three va rieties of 
Commodore ROM's (Old, New, and 4.0). New issues also 
work on the 80 co lumn CBM. 

For only $4.95 you can buy a sample issue and judge for 
yourself. O r send $18 for a four- issue subscription. Each 
CURSOR comes to you as a C-30 cassette with five pro­
grams and a graphic Front Cover, ready to LOAD and 
RUN on your PET. 

Who knows? After your PET meets CURSOR , things may 
never be the same! 

AUTHORIZID DISTRIBUTORS: 

THECODEGre.at Britain J•p.m 
AUDIOGENIC, Lid. SYSTEMS FORM ULA TE CORP. 
P.O . Box 8B Sh in·MJk1cho Bldg. 1-8· 17 WORKSReading. Berkshi re Ya~u. Chuo-ku. Tokyo 103 
Holl.and A uslr .11.llsi.ii 
COPYTRONICS MICRO COMPUTER Box 550 
Bergemeeste r HOUSE, LTD. 
Van Suchtelenstraat 46 133 Regen! Stree1 Goleta, CA 93116 
7413 XP Devenier Chippendale. Sydney 805-683-1585 

N.S.W. Austr alia 2008 

http:uslr.11.llsi.ii
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2540 GETt5,D$:IFD$THENJ=J+2:GOT02530 
2550 GETi5,D$:IFD$THENJ~J+3:GOT02530 
2560 AD=AD+J+3:GOSUB300:REM FIX ADDRESS 
2570 PRINT"fi"C$(0)C$(7)"tt":RETURN 
2580 
2600 FG=0:CLOSE5:CLOSE15:PRINTC$(0)INT(TI/6)/10•sEC 
2610 D=8:GOSUB6000:IFFY=0THENCLOSE4:END:REM *DO ANOTHER FILE?* 
2620 IFFY-1THEN2610 
2630 D=9:GOSUB6000:IFFY=0THENRETURN:REM CHANGE PRINTER? 
2640 IFFY-1THEN2630 
2650 FP=0:RETURN 
2660 
6000 FY=2:PRINTC$(0)C$(D)"~~~";:REM *INPUT ROUTINE* 
6010 INPUTD$:IFD$="-"THEN6000 
6020 A%=VAL(D$):C$=LEFT$(D$,l):IFC$="N"THENFY=0 
6030 IFC$="Y"THENFY=l 
6040 RETURN 
6060 
7000 FE=0:REM *CHECK FOR DISK ERROR* 
7010 INPUT#l5,EN$,EM$,ET$,ES$:IFEN$="00"THENRETURN 
7020 PRINTC$(0)"L"C$(13) 
7030 PRINTC$(0)EN$", "EM$", "ES$","ET$:FE=l:RETURN 
7040 
8000 DATA 0,1,2,3,4,5,6,7,8,9,A,B,C,D,E,F,"ttt~~~~~~~~~n 
8500 DATA PRINTER DEVICE # 3,DATE (MO/DA/YR) -,DRIVE # 0,FILENAME 
8510 DATA SKIP BASIC PROGRAM N,SKIPPING BASIC •..• ,DISASSEMBLING •••. 
8520 DATA DISASSEMBLE ANOTHER FILE N,DIFFERENT PRINTER N,DISK DISASSEMBLER 
8530 DATA -BASIC DISASSEMBLER FOR PET DISK FILES­
8540 DATA OUTPUT RESEMBLES ASSEMBLER SOURCE CODE.,DISK ERROR 
9 0 0 0 DATA BRK, 1, , ORA, 2, 3, , , , , , , , , , ORA, 2, 2, ASL, 2, 2, , , 
9005 DATA PHP,l,,ORA,2,1,ASL A,l,,,,,,,,ORA,3,l,ASL,3,1,,, 
9010 DATA BPL,2,7,0RA,2,4,,,,,,,,,,0RA,2,5,ASL,2,5,,, 
9015 DATA CLC,l,,ORA,3,3,,,,,,,,,,0RA,3,2,ASL,3,2,,, 
9020 DATA JSR,3,l,AND,2,3,,,,,,,BIT,2;2,AND,2,2,ROL,2,2,,, 
9025 DATA PLP,l,,AND,2,1,ROL A,l,,,,,BIT,3,1,AND,3,l,ROL,3,l,,, 
9030 DATA BMI,2,7,AND,2,4,,,,,,,,,,AND,2,5,ROL,2,5,,, 
9035 DATA SEC,l,,AND,3,3,,,,,,,,,,AND,3,2,ROL,3,2,,, 
9040 DATA RTI,l,,EOR,2,3,,,,,,,,,,EOR,2,2,LSR,2,2,,, 
9045 DATA PHA,l,,EOR,2,1,LSR A,l,,,,,JMP,3,l,EOR,3,l,LSR,3,1,,, 
9050 DATA BVC,2,7,EOR,2,4,,,,,,,,,,EOR,2,5,LSR,2,S,,, 
9055 DATA CLI,l,,EOR,3,3,,,,,,,,,,EOR,3,2,LSR,3,2,,, 
9060 DATA RTS,l,,ADC , 2,3,,,,,,,,,,ADC,2,2,ROR,2,2,,, 
9065 DATA PLA,l,,ADC,2,1,ROR A,l,,,,,JMP,3,4,ADC,3,l,ROR,3,l,,, 
9070 DATA BVS,2,7,ADC,2,4,,,,,,,,,,ADC,2,5,ROR,2,5,,, 
9075 DATA SEI,l,,ADC,3,3,,,,,,,,,,ADC,3,2,ROR,3,2,,, 
9080 DATA ,,,STA,2,3,,,,,,,STY,2,2,STA,2,2,STX,2,2,,, 
9085 DATA DEY,l,,,,,TXA,l,,,,,STY,3,l,STA,3,l,STX,3,1,,, 
9090 DATA BCC,2,7,STA,2,4,,,,,,,STY,2,5,STA,2,5,STX,2,6,,, 
9095 DATA TYA,l,,STA,3,3,TXS,l,,,,,,,,STA,3,2,,4,,,, 
9100 DATA LDY,2,l,LDA,2,3,LDX,2,l,,,,LDY,2,2,LDA,2,2,LDX,2,2,,, 
9105 DATA TAY,l,,LDA,2,l,TAX,l,,,,,LDY,3,l,LDA,3,l,LDX,3,1,,, 
9110 DATA BCS,2,7,LDA,2,4,,,,,,,LDY,2,5,LDA,2,5,LDX,2,6,,, 
9115 DATA CLV,l,,LDA,3,3,TSX,l,,,,,LDY,3,2,LDA,3,2,LDX,3 , 3,,, 
9120 DATA CPY,2,l,CMP,2,3,,,,,,,CPY,2,2,CMP,2,2,DEC,2,2,,, 
9125 DATA INY,l,,CMP,2,l,DEX,l,,,,,CPY,3,l,CMP,3,l,DEC,3,1,,, 
9130 DATA BNE,2,7,CMP,2,4,,,,,,,,,,CMP,2,5,DEC,2,5,,, 
9135 DATA CLD,l,,CMP,3,3,,,,,,,,,,CMP,3,2,DEC,3,2,,, 
9140 DATA CPX,2,l,SBC,2,3,,,,,,,CPX,2,2,SBC,2,2,INC,2,2,,, 
9145 DATA INX,l,,SBC,2,l,NOP,l,,,,,CPX,3,1,SBC,3,l,INC,3,l,,, 
9150 DATA BEQ,2,7,SBC,2,4,,,,,,,,,,SBC,2,5,INC,2,5,,, 



The SM-KIT is acollection of machine language firmware programming and test aids for 
BASIC programmers. SM-KIT is a 4K ROM (twice the normal capacity) which you 
simply insert in asingle ROM socket on any BASIC 4CBM/PET--i!ither 80 column or 40 SM·KIT
column. Includes both programming aids and disk handling commands. 

for Commodore Computers ERROR DETECTION: the SM-KIT automatically indicates the erroneous line and 
statement for any BASIC program error. 
LINE NUMBERING: the SM-KIT automatically numbers BASIC statements until you 
turn the function off. 
SCREEN OUTPUT: the commands FIND, DUMP, TRACE and DIRECTORY display on 
the CRT while you hold the RETURN key (display pauses when the key is released). 
Continuous output is selected with shift-lock. 
OUTPUT CONTROL to DISKor PRINTER: in addition to displaying on the CRT. you can 
direct output to either disk or printer. 
HARDCOPY: allows screen displays to be either printed or stored on disk. 
FIND: searches all or any part of a program for text or command strings or variable 
names. Either exact search or wild card search supported. 
RENUMBER: the SM-KIT can renumber all or any part of a program. The selective 
renumbering allows you to move blocks of code within your program. 
VARIABLE OUM P· displays the contents of floating point. integer.and string variables 
(both simple and array). Can display all variables or any selecled variables. 
TRACE: SM-KIT can trace program execution ei lher continuously or step by step 
starting with any line number. Selected program variables can be displayed while 
tracing. 
DISK COMMANDS: as in DOS Support (Universal Wedge).the '"shorthand" versions of 
disk commands may be used for displaying disk directory, initializing, copying, 
scratching files, load and run, etc. 
LOAD: SM-KIT can load all or part of BASIC or machine language programs. It can 
append to aprogramin memory,overwrite any part of aprogram. load starting with any 
absolute memory location. and load withrut changing variable pointers. 
MERGE: allows merging all or any part of aprogram on disk with aprogram in memory. 
SAVE and VERIFY: SM-KIT provides one step program save and verification. It also 
allows you to save any part of a program. or any address range. 

A Programming Productivity Tool 

ONLY 
$40 

A 4K ROM with both 
programming and disk 
handling aids. 

Developed by (and available in Europe from) SM Softwareverbund- Microcomputer GmbH, Scherbaumstrasse 29. 8000 Munchen 83, Germany 

· WRITE FOR CATALOG. 
252 Bethlehem Pike AllO S 12~oe·01ae1101 sn.pp.ng Wep.iy tl.lldnceol UPS ,urtacecn••g•SA B Computers
Colmar, PA 1891 5 21 5·822·7727 on a11piepa•a o•ae" Price' 1,s1ea a•e on c•sn O•scount basis RegulJ• 

p11ces shght•y n1ghe1 

QUALITY ACCOUNTING SOFTWARE 

for the CBM COMPUTER 


THE GENERAL LEDGER SYSTEM S150.00 
All entries are made via formatted. fill in the blanks. 
screens. There is a seµarate check stub format disburse­
ments entry screen and eight digit account numbers to 
allow sub coding as required. Up to fifty user designated 
journals are avai lable. All data is verified on input with 
balance enforced. All journals are available for print at 
any point in the accounting cycle. Any printout may be 
printed by department. The general ledger prints: 
balance forward, full derail of each transaction. tota l 
credits. total debits. and end balance for each account. 
Avai lable reports include: journals. disbursements 
register. current trial balance. audit trial balance. budget 
trial balance. income statement. balance sheet. cash 
flow analysis. and comparison of budget vs. actual 
amounts for year to dare. or the current period. 

FUND ACCOUNTING SYSTEM $200.00 
The perfect accounting system for the municipal utility 

district. and the small city or school district. The system 

includes all features of the general ledger system with 

the added ability of printing all reports. and the general 


ledger. by fund as well as by department. 

CLIENT ACCOUNTING SYSTEM $200.00 
The accounting tool kit for the public accountant. This 
system includes all features of the general ledger system 
with the addition of a payroll check stub formatted 
screen for payroll check input. Also included are: a 
payroll disbursement register. a I 099 register. 941 
reports. and W-2's. 

INTERLOCKING MODULES 
The following modules are available for any of the 
general ledger based systems: 

Accounts Payable S 75.00 
Accounts Receivable s 75.00 
Payroll s 75.00 
Job Cost Payroll SI DO.DO 
Utility Billing System SI 00.00 

Accounting software may be reviewed at your dealer. or 
via mail. Full catalog. demo disc. sample operations man­
ual. (please specify which system). and a 520. credit cou ­
pon - only 520.00 

DEALERS! Please Write for Dealers Pack 

Expanded Software Ca1alog Free on Reques1 

BASIC SOFTWARE·SERVICE 
P.O. BOX 181 . LA PORTE. TX.. 77571 


Phone Area Code 7 131470-185 7 


http:sn.pp.ng
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9155 DATA SED,l,,SBC,3,3,,,,,,,,,,SBC,3,2,INC,3,2,,, 
10000 ********************* 

10010 * * 

10020 * DISK DISASSEMBLER * 

10030 * * 

10040 * G.H.WATSON 3/81 * 

10050 * * 

10060 ********************* 

11000 ----- VARIABLE TABLE ----- ­
11010 J,D DUMMY INDEX/VARIABLE 
11020 A% DUMMY INTEGER 
11030 D$,C$ DUMMY STRINGS 
11040 FG END-OF-FILE FLAG 
11050 Bl OPCODE (DEC) 
11060 AD,AD$ ADDRESS (DEC,HEX) 
11070 M$ INSTRUCTION 
11080 Bl$, B2 $ lST & 2ND BYTES OF CODE 
11090 DR$, FL$ DRIVE #,FILENAME 
11100 DA$ DATE 
11110 D$ () HEX NUMERALS 
11120 H$ () HEX FOR BYTES 
11130 M$ () 6502 MNEMONICS 
11140 B% () # BYTES IN INSTRUCTION 
11150 A% () ADDRESSING MODE 
11160 C$ () PRINT STRINGS 
11170 EN,EN$ ERROR # 
11180 EM$ ERROR MESSAGE 
11190 ET$,ES$ ERROR TRACK/SECTOR 
11200 FE DISK ERROR FLAG 
11210 FP,FD PRINTER/DATE FLAG 
11220 FY FLAG FOR YES/NO 
11230 DV PRINTER DEVICE # 
11240 B CONSTANT = 256 

READY. 

Program 2. 

S000 69 00 6D 00 00 6S 00 61 S0B0 B9 00 00 A2 00 AE 00 00 
S008 00 71 00 7S 00 7D 00 00 S0B8 A6 00 BE 00 00 B6 00 A0 
S010 79 00 00 29 00 2D 00 00 S0C0 00 AC 00 00 A4 00 B4 00 
S018 2S 00 21 00 31 00 3S 00 S0CB BC 00 00 4E 00 00 46 00 
S020 3D 00 00 39 00 00 0E 00 S0D0 4A S6 00 SE 00 00 EA 09 
S02B 00 06 00 0A 16 00 lE 00 S0D8 00 0D 00 00 0S 00 01 00 
S030 00 90 00 B0 01 F0 7F 2C S0E0 11 00 lS 00 lD 00 00 19 
S038 00 00 24 00 30 80 D0 FE S0EB 00 00 4B 0B 6B 2B 2E 00 
S040 10 FF 00 S0 00 70 00 lB S0F0 00 26 00 2A 36 00 3E 00 
S04B DB SB BB C9 00 CD 00 00 S0FB 00 6E 00 00 66 00 6A 76 
S0S0 cs 00 Cl 00 Dl 00 DS 00 Sl00 00 7E 00 00 40 60 E9 00 
S0SB DD 00 00 D9 00 00 E0 00 Sl0B ED 00 00 ES 00 El 00 Fl 
S060 EC 00 00 E4 00 C0 00 cc Sll0 00 FS 00 FD 00 00 F9 00 
S06B 00 00 C4 00 CE 00 00 C6 SllB 00 3B FB 7B BD 00 00 BS 
S070 00 06 00 DE 00 00 CA BB Sl20 00 Bl 00 91 00 9S 00 9D 
S078 49 00 4D 00 00 4S 00 41 Sl2B 00 00 99 00 00 BE 00 00 
5080 00 Sl 00 SS 00 SD 00 00 Sl30 B6 00 96 00 BC 00 00 B4 
5088 S9 00 00 EE 00 00 E6 00 Sl38 00 94 00 AA A8 BA BA 9A 
5090 F6 00 FE 00 00 EB ca 4C Sl40 98 AA AA AA AA AA AA AA 
S09B 00 00 6C 00 00 20 00 00 
S0A0 A9 00 AD 00 00 AS 00 Al 
50A8 00 Bl 00 BS 00 BD 00 00 s ROIS TEST",0B,S000,Sl41 © 



Standard Features: 
• 	 Fu ll power to PET / CBM for a minimum of 

15 minutes 
• 	 Insta ll s within PET / CBM cabinet 
• 	 No wi rin g changes necessary 
• 	 Batteri es recharged from PET / CBM inte­

gra l power supply 

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: M inimum 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 and 4000 ser­

ies computer 
• 	 Commodore PET / CBM 8000 series com­

puter (screen size wil l not be normal on 
battery back-up) 

• 	 Commodore C2N Cassette Dr ive 

BATTERY 
BACKUP 
SYSTE~ 

FOR COMMODORE PET/CBM COMPUTERS 

ever again lose valuab le data because of 
power shortages or line surges . BackPack sup­
plies a minimum of 15 minutes reserve power to 
32 K of memory , the video screen and tape 
drive . BackPack fits inside the PET / CBM 
cabinet and c3n be instal led easil y by even the 
novice user . BackPack is recharged during nor­
mal operation and has an integral on-off switch. 

BackPack comes fully assembled and tested . 
Instructions included . 
Also available, Back Pack unit for Commodore 
CBM 4040 and 8052 Dual Drive Floppy Disk. 

Dealer and distributor inquiries invited. 

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 Technical Design and Devel opment 
Apex, North Carolina 27502 Computer System Technology 

Phone: (919)362-4200 or (919)362-5671 
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Line Input For 
The PET 
Robert Lando 
Toronto. Canada 

Unfortunately, as many users will agree, the 
INPUT command on the Commodore Pet contains 
several undesirable features. First of all, if the 
RETURN key is pressed before any data is entered, 
the program will abruptly end and the user will be 
left with a READY. message. Although there are 
several "tricks" that the programmer can use to 
prevent this from happening, they do not alleviate 
another major problem. 

No matter how an INPUT is programmed, 
when it is encountered the computer waits for a 
key to be typed , echoes it back to the screen, and 
waits for another until the RETURN key is pressed. 
The problem is that if the user enters a cursor 

movement key, its function will be echoed back to 
the screen. The user could , for example, clear the 
screen, and have no way of recovering the lost 
information. 

Some computers offer a command that will 
accept one line of input from the user. The only 
acceptable keys are un-shifted letters from A-Z, 
digits from 0-9, the space bar, the delete key, and 
the return key. All other keys are ignored. Pressing 
RETURN , DELete, or SPACE before something 
else is typed will have no effect, and trailing spaces 
are ignored. This command, usually called INLINE 
(INput LINE) , or LINPUT (Line INPUT), can be 
used in place of INPUT. 

Below is a program written in machine lan­
guage, that when called with a SYS command to its 
starting location, will do a LIN PUT on the Com­
modore Pet with "upgrade" ROMs. Whatever the 
user types will be returned in the basic variable 
IN$. The program is completely relocatable, and 
occupies 305 bytes . The program is presented in 
assembler, and as a Basic loader. You ma y locate 
the program anywhere in memory, or have the 
loader program POKE it imo the end of memory , 
and adjust the necessary pointers to protect it from 
being erased by strin g storage . 

Program I. 

0010 
[102[1
00:3(1 LEt·4 
[104[1 E:UL 
0050 CUR 
[1[16[1 MA::-:; 
[1(17[1 BOS 
0(180 GCOLL 
[1[19~~1 CHRF.:EC 
f11 (10 TESTDI F.: 
011 [1 '·/AF.:
[1120 :::;EAF.:CH 
(1130 Et~DV 
014(1 Et~DS 
0150 ::;LEt·4 
~3160 SMAME 
(117[1 ADDSTR 

f127A- 2(1 t:f1 D2 01:30 
027D- A9 (-)2 (119(1 
027F- t:s B4 ~32(10 

(1281- A9 (10 (121 ~3 
• -,c­02E:3- o-• B.-.;:,.. f122~3 

(1285- A9 :::r1 02:;:[1 
(1287- 20 D2 FF (1240 
(128A- A9 :3E ~~125f1 

0"28C- 2£1 .::.. FF (1260D'""' 
028F- A9 (1[1 (1270 
(1291- 85 Bl (128[1 

• (IS 
.BA 
•DE 
•DE 
•DE 
•DE 
•IIE 
.DE 
.DE 
•DE 
•DE 
•DE 
•DE 
• DE 
.DE 
•DE 
• DE 
.JSR 
LDA 
STA 
LDA 
STA 
LitA 
.JSF.'. 
LDA 
.J:=;~~ 

LDA 
STA 

$027A 
$B1 
$B3 
167 
.-.-, 
-=-· $30 
$D400 
$B5 
5388:=: 
$2A 
$B7 
$2C 
$B9 
$BB 
$42 
$110(11 
TESTDIF.: 
#$2 
*BUL+l 
#00 
*BUL 
#141 
$FFD2 
#62 
$FFD2 
#0 
*LEt·4 

;LENGTH OF STRING 
;POINTER TO BUFFER 
_; CURSOF~ STATUS 
_; MA>:: # OF CHAR 
;BOTTOM OF STRINGS PTR 
;GARBAGE COLLECT 
;LAST KEY RECEIVED 
;TEST DIRECT MODE 
;START OF VARIABLES PTR 
;START OF SEARCH PTR 
;END OF VARIABLES PTR 
;END OF SEARCH PTR 
;FINAL STRING LENGTH 
,; VAR IABLE NAME 
j ADD A VAF.: IABLE 
;EXIT IF DIRECT MODE 
;BUFFER POINTER = $0200 

.;I10 CRLF 

_; PR INT PROMPT 

;SET LENGTH TO ZERO 



10 VJSMEM: CLEAR 
20 P=l60: Q=l.QO 
~o .xP=l44: x,R,'." l.5*3.1415927 
40 :YP=56: YR=i : Z-P=64 ' 
50 XF=XR/XP: ~ YF=YP/YR: • ZF=XR/ZP 
60 FOR ZI=-Q 'i'O Q-1 
70 IF. zr<-ZP OR ZI>ZP GOTO 150 
80 ZT=ZI*XP/ZP: ZZ=ZI . 
90 XL=INT(.S+SQR(XP*XP~ZT*ZT)} 

100 FOR XI=-XL TO XL 
110 XT=SQR(XI*XI+ZT*ZT)*XF: XX=XI 
120 YY:= (SIN {XTi +. 4*SIN ( 3*XT} ) *YF 

' 	130 GOSUB 170,}\'. 
'140 NEXT XI ' ·····' 
150 NEXT ZI 

160 STOP 

170 Xl=XX+ZZ+P 

180 Yl=YY-ZZ+Q 
190 GMODE I! MOVE Xl,Yl: WRPIX 
200 IF Yl=O GOTO.. 220 . 
210 GMODE 2: LINE Xl ,Yl-1,Xl,O 
220 RETURN 
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0293­ 85 A? (129(1 STA *CUP .; TUF.: t·~ OM CURSOF~ 
(1295­ 20 E4 FF 03(1~~1 GET .J::; ~~ $FFE4 
(1298- f(1 
029A­ .-.c-

O·.J 

FE: 
Be­.... 

(1 3 1(1 
f1 32(1 

BEQ 
:::TA 

GET 
*CHF.:REC 

.: l~AI T 

.: SAVE 
FOF~ A KE'r' 
t<E'r' PRESSED 

(129C­ C9 0D (1:33(1 CMP #13 .: RETURt·~ KE'r'? 
029E­ D0 19 (1 ~.::40 E:t·~E SKIP1 .: BRAt-K:H IF NOT 
(12Af1­ A4 Bl (1 :.:::50 LD'r' *LEH .; IS LEt·K;TH ZEF.:O? 
f12A2­ FO 15 0360 BEQ SKI Pl .:BRANCH IF 'r'ES 
02A4­ A9 (11 (1:37(1 LDA #$(11 
02A6­ .-,c­c, ._, ff"'i (13f:(1 :::TA *CUP .: TUF.:t·~ OFF CURS OF.: 
t12A8­ A9 92 (1390 LDA #146 
02AA­
(12AI1­

2(1 
A9 

D2 
20 

FF 04(1(1 
(1410 

J ::;p 
LDA 

:tFFD2
#-..-. .,:...:::., 

.: PF~HH F~'·.·'S/OFF 

02AF­ 20 D2 FF 042(1 JSR $FFD2 .: PF.:I HT ::;PACE 
(12B2­ A9 
~12B4- 2(1 

8I1 
n·-·.::. FF 

~~143(1 
(1440 

LDA 
._T~; ~: 

#141 
$FFD2 .:DO CF.:LF 

02B7­ D0 4B (1450 BNE ADD'./AF.: .:BPANCH AL~JA'r'S 
02B9­ A5 Bl 0460 SKIP1 LDA *LEN .: CHECK :::TRI NG LEt~GTH 
02BB­ C9 ,;;....-. . ~ _. 047(1 CMP #MA;-:; .:MAi·=:I MUM LEt~GTH? 
02BD­ D0 (16 04BO Bt·~E SKIP2 .:HO 
02BF­ A5 :E:5 ~3490 LDA *CHPF.:EC .: 

1 r 1 E ~:: .• CHECK CHAR 
02(:1­ C9 14 05(HJ CMP #2(1 .:DELETE? 
02C3­ DO Df1 051 (1 BNE GET .:NO .. t·mT DELETE 
02C5­ 18 0520 :::~=:: I F'2 CLC 
02C6­
02c:::­

A5 
C9 

Be­._I 

41 
(1530 
(1540 

LDA 
CMP 

*CHF.:REC 
#65 .; r::: CHAF.: 65 OF.: MOF.:E 

f12CA­ F0 04 (1550 BEQ OK1 .: 
1r1Ef; 

02CC­ B0 (12 ~~1560 BCS OK1 
02CE­ D0 1·-·.::. (157(1 BHE SKI p:;: .: IT l~R::: LESS THAt~ 

.-c­
ti ...• 

(121'(1­ 18 (158(1 OK1 CLC 
02D1­ C9 5E: 0590 Ct1P #91 .: 1:3 IT LESS THAN 91? 
02n:3­ B0 ~JD (1600 BCS SKIP3 .: ~m 

02D5­
02D7­
[12D9­

A4 
A5 
91 

Bl 
Be­...... 
B.-,.;. 

061(1 
t162~3 
063(1 

OK2 LD'r' 
LDA 
STA 

*LEt·~ 
*CHRF.:EC 
( BUL) .• 'r' .: STOF.:E CHAR H~ BUFFEF.: 

(12ItB­ E6 Bl (1640 IMC *LEM .: I HCREMEtH LEt~GTH 
02DI1­ 2(1 r12 FF 0650 DEL .J::;R $FFD2 .; PF~IMT CHAF~ACTEF.: 
132D3­ D0 E'"'='··-· (166(1 BME GET .:BRAtK:H ALWA'r'S 
f12E2­ A5 Bl ~:16?(1 :::KIP:3 LDA *LEt·~ .;CHECK THE LEt·WTH 
02E4­
f12E6­
(12E8­

Ff1 
A5 
C9 

(16 
Be­·-· 2(1 

(1680 
(169~~1 

07(1(1 

BEG! 
LDA 
CMP 

SKIP4 
*CHRREC
#.-,.-,

._)a::_ 

.: BRAt·4CH IF LEt~GTH (1 
_;I~; IT A SPACE? 

02EA­
02EC­

Ff1 
A5 

E9 
Be­·-' 

(1710 
0720 SKIP4 

BEG! 
LDA 

OK2 
*CHF~F.:EC 

.: 
1 r 1 E::; .~ THE SPACE 

.: IS IT A I1IGIT? 
I:; OK 

f12EE­ ,-·q-·-· 30 0730 CMP #48 
(12F(f­ 90 04 (1740 BCC SKIP5 
02F2­
02F4­

C9 
9(1 

3A 
DF 

(1750 
£1760 

CMP 
BCC 

#58 
OK2 .: 

1r1E::: .. IT·"S A DIGIT 
(12F6­ C9 14 (1770 :::KIP5 CMP #2(1 .; r::: IT A DELETE? 
(12FE:­
02FA­

D0 
AC',_I 

9B 
Bl 

(178~~1 

0790 
BME 
LDA 

GET 
*LEM 

_; BF~At~CH IF 
.:CHECK THE 

IT I ::;t·~ ·' T 
LENGTH 

02FC­ Ff1 97 080(1 BEG! GET .: BF.:At~CH IF IT ·'S ZERO 
02FE­ C6 Bl 0:::1 (1 DEC *LEt·~ .: DECREMENT LEt~GTH 
(18(1(1­ A9 14 0:32~:1 LDA #20 .: LOAD A ~HTH DELETE 
(1302­ D0 
03(14- 2(1 

D9 
(1(1 D4 

(1:::~:~~1 

(184~:1 ADDVAF.'. 
E: t·~E DEL 
.J~=:F.: GCOLL 

.: BF.:At·K:H AU~A'r'S 

.: GAF.:BAGE COLLECT 



NOW COMMODORE TALKS. AND LISTENS. 

COGNIVOX VI0-1002 l! a speech recognition a nd •'oice output peripheral for Com­

modore rompu lers. It oHers sta te-o r-t he-art capabilities with plca.sant sounding natur­
al \'oice out-put and recognition ~rformance equal 10 th at 0 £ units cost ing man)' times 
rnnrc. Its capabilities. the \:er)' a!lordable price and Its \'ariety of uses makes it a ··mwt 
ha ...e"' peri pheral . 

Many uses 
With COGNIVOX your imagination is not the limit , as th• saying goes . It is the 

starling point. Use if for data entry when the hands and/or eyes are busy. As an educa­
tional tool , As an aid to th• handicapped , Or as a foreign languag• transl ator, a sound 
eHccts generato r , a telephone dialing device, an aruwerlng machine, a talking c.alcula­
tor or clock, Use It in conjunction with th• IEEE 488 port to control by ••olce In­ computer 
struments, plotters, test systems, And all these dc.,lce.< can talk back to you tdling ) 'OU 

thei r rcading.J. alarm condiUoru, even their names. Or use it with a BSR controller in­
terface (see Compute, OcL 8 1) to control by "olce lights and appliance.< In the house. 

Some specifications. 
COGNIVOX can be trai ned to recognize words o r short phrases drawn from a voca· 

bulary of up to 32 en trlescha<en by the user. To train COGN l VOX to your "ocabulary, 
ail }'OU ha\'C to do ls repeat the entries three timd at the prompting o r the computer . 
Tl1e voice output vocabulary can also have up to 32 words o r phrases or you r choice. 
Data rate Is approilmately 700 bytes per word, Vocabularies can be stored and recalled 
from d isk, giving In effec t unlimited selection of en tries , 

COGNIVOX VI0-1002 will work with all Commodore computers (old, new and 
newer ROM•) with at least 16K of RAM , It comes complete with assembled and tes ted 
ha rdware in a quality instrument CB..\e, speaker/amplifier , power su pply, microphone, 
cn.~-.ette wit h soft ware and detailed U5Cr manual. 

Easy to use 
All you need to get COGNIVOX up and running Is to plug It In the user port and 

luad one of the programs supplied, Load the demon program and start talking to your 
computer right BWA)'. O r load one or the games and dlscm·er the magic or voice COO· 

trol. 
It is easy to write your own talking and llst~ning programs too. A single statement in 

AASIC i.11; all that you need lo say o r to rl'rognize a word . Full Instructions on how to do 
it are gi\'eO in ' thc manual. 

Order your C OCNIVOX now , 
To order by mail send us a check o r money order for S249 plw S5 shipping and hand ­ VOICETEK 

ling (CA residents add 6 % tlU) , You may also order by phone and charge it to your 
VISA or MASTERCARD, Call w at (805) 685- 1854 , 9AM to 5PM, PST, M-F, Foreign P.O. Box 388, Goleta, CA 93116 
orders a.re welcome. please add 10% for air ma.ii shipping and hand.Jing. 

0;;:(17- C6 B1 (185f1 
0309- A4 B1 f1:=:60 
~]:3f1B- B1 B~· (187(1--· 
0:30D- C9 20 (1:38(1 
030F- D0 (14 (1890 
0:~:11- C6 B1 (190f1 
(1:~: 13- Df1 F4 0910 
0315- A4 Bl f192~3 
(1317- CB (1930 
£131:3- :::4 BB 0940 
031A- C6 3~:1 0950 
031C- A5 30 f1960 
031E- C9 FF 097(1 
032f1- DO ~:12 (19:3~3 

0:322- C6 31 (1990 
0324- A4 B1 1000 
0:326- B1 B'=' 101 (1--· 
(132:=:- A0 ~3[1 1(12f1 
032A- 91 3(1 1(13~:1 

(132C- C6 B1 1040 
[1~:2E- AC' Bl 105(1·-' 
(133(1- C9 FF 1(16(1 
(1332- Df1 E6 1(17f1 
£13:;:4- A9 01 108f1 

l"'IC'[1336- o._r A? 109f1 
0:338- R5 2A 110(1.-.C"0:3:3A- 0 ....1 B7 11u:1 
03:3(:- A5 2E: 112f1 

CHECl~ ::;p 

MOVE IT 


MO'./E 1 


po:; 

Lit~KTAB 

DEC 
LDtr• 
LDA 
CMP 
BNE 
DEC 
BNE 
LD'r' 
It,N 
~:;T'11 

DEC 
LDA 
CMP 
BNE 
DEC 
LD'r' 
LDA 
LD'r' 
STA 
DEC 
LDR 
CMP 
BME 
LDA 
;:;TA 
LDA 
STA 
LDA 

*LEH 
*LEt-4 
(BUL) _, 'r' 
#$2(1 
MOVE IT 
*LEt-4 
CHECKSP 
*LEt,4 

*SLEN 
*BOS 
*BOS 
#255 
F'OS 
*BOS+! 
*LEM 
(BUL) _, 'r' 
#$00 
( BOf;) _. 'r' 
*LEt~ 
*LEt~ 
#255 
MOVE1 
#$f11 
*CUP 
*'·/AF~ 
*SEAF.:CH 
*VAF.:+1 

_; PEEL OFF TF~A IL I t~G SPACES 

_; DECPEMEtH LENGTH COUtHER 
.;BRANCH AUJA'r'S 

.:SA1
•••

1E CURRENT LENGTH 
_;DEC STRING F'TR 

,; MOVE FF.:OM I t·4PUT 
BUFFEF.: TO BOTTOM OF 
STRit~GS 

;MAl<E SURE CURSOF.: OFF 
_;SET SEARCH PTR 
.;TO LOCATIONS POINTED 
,; TO B'r' START OF 
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o::;::3E­
034(1­
[1342­

85 B.-.C• 

A5 2C 
CoC"._.,_. B9 

113(1
114(1
115[1 

STA 
LDA 
STA 

*SEARCH+! ;VARIABLES POINTER 
*ENDV ;SET END-OF-SEARCH 
*ENDS ;POINTER TO LOCATIONS 

0::::44- A5 2D 
~]:346- t'"oC" o ...• BA 
f1::::48­ A0 (1f1 
(1::;:4A­ Bl- B7 
f134C­ C9 49 
034E­ D0 1.....•:> 

1160 
1170 
1180 
119(1
12(1(1
1210 

HUNT 

LDA 
STA 
LDY 
LDA 
CMP 
BNE 

*ENDV+1 ;POINTED TO BY END-OF­
*ENDS+! ;VARIABLES POINTER 
#$00 ;HUNT FOR IN$ IN TABLE 
(SEARCH) .. 'r' 
#$49 ;FOUND I? 
INCSEVEN ;NO 

0350­ c.....·O 1220 I N'r' 
13351- Bl 
(1~35:3- C9 
0355­ Df1 
(1357­ Ac­·-' 
0::::59­ C8 

B7 
CE 
11 
BB 

123f1 
124(1 
1250 
1260 
1270 

LDA 
CMP 
BNE 
LDA 
I t~'T' 

(SEARCH) .. 'r' 
#$CE ;FOUND 
INCSEVEN 
*SLEN 

N? 
;NO 

035A- 91 
f1 ::::sc­ C8 

E'-:o' ( 128~3 
1290 

STA 
IN'r' 

CSEARCH),y ;SET LENGTH OF INS 

f135D­ A5 
0:35F­ 91 
0361­ r· .....-·O 

0362- Ac­..... 

3(1 
E'-:o.,. 

31 

1300 
1:31f1 
132f1 
133f1 

LDA 
STA 
IN'r' 
LDR 

*BOS 
(SEARCH),y 

*BOS+! 

;POINTER TO STRING 

f1364­
(1366­
0:368­

91 
!lf.1 
ff-·.::. 

B7 
2f: 
07 

1340 
1:35f1 
136f1 INCSEVEN 

STA 
BNE 
LDX 

(SEAF.:CH) .. 'r' 
RET ;BRANCH ALWAYS 
#$07 ;INCREMENT SEARCH 

0::::6A­
f136C­
£1::::6E­

E6 
r10 
E6 

B'"',. 
f12 
B·-· ·=· 

1::::7(1 
1::::8~3 
1390 

NBYTE INC 
Bt·~E 
I t~C 

*SEARCH 
SAMEPAGE 
*SEARCH+ 1 

POINTER BY 7 

037~~1- CA 14f1f1 SAME PAGE DE~<: 
0:371­
0373­

D0 
A5 

F7
B·-·C• 

14H:1 
1420 

Bt~E t~B'r'TE 
LDA *SEARCH+! ; CHECK FOF.: Et·m 

(1375- C5 
[1377- 9f1 
0379­ D0 
037B- A5 
037D- C5 
[1~37F- 9(1 
f1381­ A9
0--..-,.-. 

·~·=-~-
8C"...... 

[1 :3~:5- A9 

BA 
CF 
06 
B7 
B9 
C'"'... 
49 
4·-..::. 
CE 

143~~1 
1440 
145[1
146(1
147f.1 
1480 
1490 
1500 
1510 

ADD IN 

CMP *Et·WS+ 1 
BCC HUNT 
Bt~E ADDIN 
LDA *SEAF:CH 
CMP *Et·WS 
BCC HUNT 
LDA #$49 
STA *s~mME 
LDA #$CE 

OF VARIABLE TABLE 

.; MOF.:E TO GO 
;Ann IN$ TO TABLE 
;SET UP NAME OF STRING 

[1:;::::7­ 85 4·:·..... 
£1~::::9- 20 (11 
038C- F0 AA 
(1::;:8E­ Df1 A.-.C• 

f1:39f1­ A5 2C 
0::::92- C5 2A 
(1:394­ nf1 15 
£1:396­ A5 2r1 
0398­ C5 2B 
f139A­ D0 0F 
039C­ A2 ~~17 
~1:39E- -E6 2C 
£1'.;:Af1­ E6 2E 
f13A2­ D0 (14 
03A4- E6 2n 
£13A6­ E6 2F 

Df1 
152f1 
1530 
154f1 
155(1 
1560 
157£1 
158(1
159(1
160(1
161(1 
1620 
163(1
164(1 
1650 
166(1 
1670 

RET 

AD.JUST 

STA 
JSR 
BEQ 
BNE 
LI1A 
CMP 
E:t·~E 
LDA 
CMP 
BNE 
LD>:: 
INC 
INC 
BNE 
INC 
INC 

*SNAME+l 
ADDSTF.: 
LINKTAB 
LI t~KTAB 
*Et·W'./
*'•/AF:
BASIC 
*Et·WV+ 1 
*VAF:+1 
BASIC 
#$f17 
*Hmv 
*Et·mV+2 
SAPAGE 
*ENDV+l 
*ENDV+3 

;NOW GO LOOK FOR IT 

,;PO It-ffERS OK? 

.; 'r'ES 

;NO, FIX POINTERS 

(13A8­ CA 1680 SAPAGE DEX 
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03A9- Df1 F3 169(1 BNE AD.JUST 
f13AB­ 60 17f10 E:AS IC RTS ;RETURN TO BASIC 

1710 .EN 

Program2. 

100 REM *** RELOCATABLE LINE INPUT 
110 REM *** FOR UPGRADE ROM PETS 
120 REM 
1 :~:f1 REM *** BY ROBERT LANDO 
14f1 REM 146 VAN HORNE AVENUE 
150 F.:EM TOF.'. OtHO" cmmDA 
16(1 REM 
17~3 REM 
18(1 PR I tH :J:.t. I NE It·WUT~ ROBERT LAt·WO 11 

19f1 PR I tH :l!l!!F'LEA'.:;E Et-ffER THE DEC I MAL LOCAT I ot-~ THAT 11 

2f1(1 PF~ I NT )!!1r'OU l·JOULD LI KE THE LI t·~E I t·~PUT PROGRAM 11 

210 PF~INT :!!ITO STAFa AT. IF 'r'OU Et-HER AN A::nEF.:I ::;K .. II 

220 PF.: I tH ).~ITHE PROGRAM l·J I LL BE PACKED I tHO THE 11 

2'.3f1 PF.: I tH :l!Et~D OF AVAILABLE MEMOF.:'r' At·m THE 11 

24(1 PF.: I tH :a~ECESSAR'r' PO INTERS l·J I LL BE AD.JU::;TED TO 11 

25(1 PF~ ItH :u:·F.:OTECT IT FF.:OM BE HKi O'.,·'ERl·JF.: I TTEN E:'r' 11 

26(1 PR I NT :!!?:;TF.: I t·m::;. ).!1!!1 11 

270 I t~PUT *111111 
,; ::;$ 

2r::f1 IFS$= *11 THEt·n10 
290 S=VAL ·.::;$) : IF::;<:5120Rf;}36559THEt·ff'R I t-n II '.1 11 

.: : GOT0270 
300 E=S+305:GOT0330 
310 M=PEEK(52)+PEEK(53)*256:E=M :S=M-305 
320 M=S :POKE53,M/256 :POKE52 , M-256*PEEK <53 ) 
330 FORX=STOE :READV : POKEx .. v :NEXTX 

1134(1 PF.: rt-n 11 :1THE Lr NE I t·WUT PPOGF.:AM r ::; t·ml~ I t·4 
350 PR I NT II :l!t1EMOF.'.'r'. l·JHEt·~ 'r'OU u::;E THE COMMAND II 

( 11 11:36(1 PR I tH 11 :l!E'r'::; ,; S .: ) IN A PF.:OGF.'.AM, l·JHATEVEP 11 

:370 PF~ rtn 11 :ITT HE u::;EF.: EtHEF.:::; l·H LL BE TF.:Att:;FEF.:RED 11 

1138(1 PF~INT :!!ITO THE BASIC VAPIABLE It·4$ 11 

:390 E~rn 
400 DATA32,128 .. 210,169 .. 2 .. 133 .. 180 .. 169 .. 0 .. 133,179 .. 169 , 141,32,210,255,169 
410 DATA62,32,210,255 , 169 , 0 .. 133,177 .. 133,167,32,228 .. 255 .. 240 .. 25f , 133 , 181 
420 DATA201 .. 13,208. 25.164 . 177 .. 240 .. 21 .. 169,1 .. 133 .. 167,169 .. 146 .. 32,210 . 255,169 
430 DATA32,32,210 .. 255,169,141.32 .. 210 .. 255 .. 208,75,165,177 .. 201,37,208,6 
440 DATA165,181,201 .. 20,208,208 .. 24 .. 165 .. 181 .. 201,65,240 .. 4 .. 176 , 2,208,18,24 
450 DATA201,91,176,13 , 164,177 .. 165,181 , 145,179 .. 230,177,32,210 .. 255,208 

470 DATA58,144,223 .. 201,20,208 , 155 , 165,177,240 .. 151,198,177, 169,20, 208 
480 DATA217,32,0 .. 212,198 , 177,164,177 , 177 .. 179 .. 201 .. 32,208,4,198 .. 177 .. 208 
490DATA244,164,177 , 200,132 .. 187,198,48,165 .. 48 .. 201,255 , 208 , 2 .. 198,49,164 
500 DATA177 , 177 .. 179,160 .. 0 .. 145,48 .. 198 , 177 , 165,177,201,255 , 208,280,169 .. 1 
510 DATA133 .. 167,165,42,133 .. 183 .. 165 .. 43,133,184,165,44 .. 133,185,165 , 45,133 
520 DATA186,160,0,177 .. 183 .. 201 .. 73 .. 208 .. 24,200,177,183 .. 201,206,208 .. 17 , 165 
530DATA187,200, 145,183 , 200,'165,48,145 , 183 , 200,165,49,145 .. 183,208,40,162 
540 DATA7,230,183,208,2 .. 230 .. 184,202 .. 208,247,165 , 184 .. 197,186 , 144,207 , 208 
550 DATA6,165,183,197,185,144 .. 199,169 , 73,133,66,169 .. 206,133,67,32,1 
560 DATA208,240,1?0 , 208.168,165,44,197 .. 42 .. 208 .. 21 .. 165,45,197,43 .. 208,15 
570 DATA162,7,230,44 .. 230,46,208,4,230 .. 45 , 230 , 47,202 .. 208 .. 243,96 
F.:EAD'r'. 

© 

http:255,169,141.32
http:PF.:OGF.'.AM
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Measure Time 
lnteNals With 
The Pet 
Parallel 
User Port 
Robert Macnaughton 
Rexdale, Canada 

This article describes a machine language program 
that can be used to measure seven successive small 
time intervals , using the CBM Parallel User Port 
(PUP) , and eight phototransistors, to the nearest 
1/ 10000s. 

Since no page zero locatio ns a re used , this 
program should run on any PET (except 4.0, since 
it would need to be moved above 864 decimal for 
4.0 BASIC). 

The PUP, located at the back of the CBM, 

consists of 24 contacts to the main logic board, 

labelled as follows: 


2 3 4 5 6 7 8 9 10 11 12 

ABCDEFHJ KL MN 

Only the bottom row of contacts will be used . The 
top row of'contacts are for use by CBM diagnostic 
rout ines during servicing. 

On the bottom row of contacts, Pin l is the 
CB2 line, used in many programs for sound 
effects; contacts A and N ar gmunds, and contact 
Bis the CAI line. 

We will use contacts C,D,E,F,H ,J ,K and L, 
known as PAO, PAI, PA2 , PA3 , PA4, PAS , PA6 
and PA7, the programmable input/output lines, to 
receive in for mation from eight phototransistors, 
the detectors of the posi tion of some moving 
object. 

The eight lines are treated by the PET as a 
single memory location , 5947 1 in decimal or 
$E84F in hexadecimal. It is known as the ORA, the 
output register for 1/0 Port A, without hand­
shaking. At any time, a PEEK(59471) will indicate 
the condition of the ORA. 

The DOR A, the data direction register for 
Port A, i used to designate which a re the input 
a11d which are the output lines of the ORA. Its 
address is 59459 or $E843. A zero in bit three 
would make PA3 an input line and a one would 

make it an output line. If you POKE 59459,76 then 
PA2 , PA3 and PA6 will be output lines and the rest 
input lines, since 76 in binary is 01001100. 

In this timer, a ll eight lines are made inputs by 
POKE 59459,0. A PEEK(59459) when the CBM is 
first turned on will show that all the lines are 
initia lly inputs. 

When running, the timer program looks at the 
contents of the ORA again and again . To under­
stand the result , the contents of 5947 1 must be 
expressed as a binary number. Each of the eight I/ 
0 lines corresponds to one bit in this number . Any 
line grounded wi ll be represented as a 0. If not 
grounded , it wi ll be rep resented as a 1. More 
exactly, if a resistance of less than about 2000JL. i 
connected from a PA line to GND, the state of the 
line will be interpreted as a 0. If the resistance is 
more than 2000.n. , it will be interpreted as a 1. 

If you PEEK(594 71) with nothing connected 
to the PUP, you will get 255. I f you short out all 
eight lines, you wi ll get a 0. (First make sure that 
they are all input lines.) 

PA7 PA6 PAS PA4 PA3 PA2 PAI PAO 

I bit 7 6 5 4 3 2 I 0 

I value 128 64 32 16 8 4 2 I 

59471 

255 

0 

1 

2 

4 

8 

16 

32 

64 

128 

214 

I 

0 

0 

0 

0 

0 

0 

0 

0 

1 

I 

1 

0 

0 

0 

0 

0 

0 

0 

I 

0 

I 

1 

0 

0 

0 

0 

0 

0 

I 

0 

0 

0 

1 

0 

0 

0 

0 

0 

I 

0 

0 

0 

I 

1 

0 

0 

0 

0 

I 

0 

0 

0 

0 

0 

1 

0 

0 

0 

I 

0 

0 

0 

0 

0 

1 

1 

0 

0 

1 

0 

0 

0 

0 

0 

0 

1 

1 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

The collectors of eight FPTI 00 phototransis­
tors are connected to the eight PA lines, and their 
emitters to ground at contact N. When enough 
light strikes a phototransistor such as the FPT 100, 
its res istance falls to abo ut 200.n. . This is inter­
preted as a 0 in the ORA. When the light is cut off, 
the re istance increases dramatically and is inter­
preted as a I. As an object passes by a phototransis­
to r , the state of_that PA line will change fro m 0 to 1 
and back to 0 as the light is temporarily interrupted . 

I have placed the phototransistors in holes 
drilled in a meter stick 15 cm apart. The position 
of the first phototransistor must be adjustable to 
sta rt the timer at the correct moment. Opposite 
each phototransistor is a small flashlight bu lb 
attached to a second meter stick. The two meter 
sticks are placed on either side of a ramp. A large 



PETT ERM 

INTELLIGENT 

TERMINAL 

Turn your PET Into an intelligent 

terminal with one of our terminal 

packagH. Th81• are complete aa­

samblad hardware and software 

packag•. All include l ine ed iting/ 

resend, repeet key, shift lock, out­

put to CBM printer. and more .. . 

Delivered on PET cauatta w ith 

manuals. 

PETTERM I 	 All features above .... . ... $75.00 

PETTERM II 	 All features of I, plus local text editor 

with down-loading capability .. $90.00 

PETTERM Ill 	 All features o f 11, plus 80/132 column 

scrolling window for viewing formatted 

output:S wider than 40 columnL 

. . .... .. . ... ... .. . . $100.00 


forth 

for PET/CBM 

FORTH is a new concept in programming, with 
the speed of compilers and interactive ease 

of BASIC. Programs become a part of FORTH 
extending thepowerof FORTH and your PET. 

80.50, .40.40 disk, cassette all PET-~BMs 16k+ 
Sta rtei: fig- FORTH w editor assembler $35 
eersonal float Ing point1 strings, source $75 
Professional turnkey development/data base $259 

1,93 It i 0 Or.,,,. P.O. lox 9483Austin.T•x­ Aus-tin.Texas
787~ 78712 

DEALERS INQUIRE 

CBM/PET INTERFACES 


RS-232 SERIAL PRINTER INTERFACE - addressable­
baud rates to 9600 - switch selectable upper/lower, 
lower/upper case - works with WORDPRO, BASIC and 
ott)er software - includes case and power supply. 

MODEL-ADA1450 149.00 

CENTRONICS/NEC PARALLEL INTERFACE - address­
able - high speed - switch selectable upper/lower, 
lower/upper case -works with WORDPRO. BASIC and 
other software - has Centronics 36 pin ribbon connector 
at end of cable. 

MODEL - ADA1600 129.00 

CENTRONICS 730n 37 PARALLEL INTERFACE - as 
above but with Centronics card edge connector at end 
of cable. 

MODEL -ADA730 129.00 

COMMUNICATIONS INTERFACE WITH SERIAL AND 
PARALLEL PORTS - addressable - software driven ­
true ASCII conversion - selectable reversal of upper­
lower case - baud rates to 9600 - half or full duplex - X­
ON, X-OFF-selectable carriage return delay-32 char­
acter buffer - centronics compatible - much more. 

MODEL - SADI 295.00 

ANALOG TO DIGITAL CONVERTER - 16 channels-0 
to 5.12 volt input voltage range - resolution is 20 milli­
volts per count- conversion time is less than 100 micro­
seconds per channel. 

MODEL - PETSET1 295.00 
REMOTE CONTROLLER WITH CLOCK/CALENDAR 
- controls up to 256 devices using the BSA X1 Oremote 
control receivers - 8 digital inputs, TIL levels or switch 
closure - 8 digital outputs, TIL levels. 

MODEL- PETSET2 295.00 

All prices are in US dollars for 120VAC. 

Prices on 220 VAC slightly higher. 


Allow $5.00 shipping & handling , foreign orders 

add 10% for AIR postage. 


Connecticut residents add 7'12% sales tax. 

All prices and specifications subject to change without notice. 


Our 30 day money back trial period applies. 

MASTER CHARGE/VISA accepted. 


MENTION THIS MAGAZINE WITH YOUR ORDER 

AND DEDUCT 5% FROM TOTAL. 


IN CANADA order from : Batteries Included, Ltd ., 71 Mccaul 

Street. F6 Toronto, Canada M5T2X1 . (416)596-1405. 

IN THE USA order from your local dealer or direct: Connecticut 

microcomputer, Inc., 34 Del Mar Drive, Brookfield, CT 06804, 

(203)775-4595. 


Dealer inquiries invited. 


Connecticut microComputer, Inc. 
34 Del Mar Drive . Brookfield , CT 06804 
203 775-4595 TWX: 710 456-0052 

http:80.50,.40.40


162 COMPUTE! February. 1982. Issue 21 

ball bearing rolling down the ramp will be timed as 
it interrupts each light beam in turn. 

eight 
phototransistors 

N 

eight light sources 

If the times you wished to measure were long, 
you could write a BASIC program to measure 
these time intervals, using the internal 'j iffy" clock 
of the PET. The light to each phototransistor 
would have to be cut off long enough that it would 
still be cut off when the program got around to 
checking the state of 594 71. . 

To fully utilize the 1 megacycle clock m the 
CBM, a machine language program must be used. 

The program begins by setting the interrupt 
flag. This will ensure that t~e timmig w~ll not be 
interrupted by the CBM as 1t performs Its normal 
interrupt every 1/60 s, to update it clock, flash the 
cursor if needed , etc. 

It then goes into a loop to load ~II the v~rious 
memory locations used to store the umes, with 
zeros. At the same time it prints a ? at the top left 
of the screen. It then goes into a second loop to 
wait for PA? to become 1 when the ball is rolled 
into place at the top of the ramp. An R for READY 
now appears on the screen. 

The following table shows how the ORA 
changes as the ball rolls down the ramp. 

SCREEN BINARY DECIMAL 

00000000 0 ball not on ramp 
R 0000000 I I ball in place at top of ramp 
T 00000000 0 ball rolling 
I 00000010 2 passes PA I 
I 00000000 0 ball rolling 
2 00000100 4 passes PA2 
2 00000000 0 ball rolling 
3 00001000 8 passes P A3 
3 00000000 0 ball rolling 
4 00010000 16 passes P A4 
4 00000000 0 ball rolling 
5 00100000 32 passes PAS 
5 00000000 0 ball rolling 
6 01000000 64 passesPA6 
6 00000000 0 ball rolling 
7 10000000 128 passes P A6 

When 59471 becomes 0, the timer enters a timing 
loop. Each time through the loop it checks 59471 
for a O then adds 1 to a counter. When 59471 has 
the ne~t expected value, the contents of this counter 

are stored, and the timing resumes , continuing 
until all seven times have been measured. When 
the program returns to BASIC, the contents of the 
memory locations containing the count can be 
recalled and convened to econds. 

Since each timing loop takes 43 cycles of the 

CBM's internal 1 megacycle clock, each count 

repres nts 43 micro econds. 


The count is contained in three locations. The 
first is incremented in each loop. The econd is 
incremented only when the first passes 255 and 
becomes 0 again . The third is incremented on ly 
when the second passes 255 and becomes 0 again. 
The largest count po sibl is then 
(255x256x256) + (255x256) + 255 or 16777215. 
This is sl ightly more than 12 minutes. 

I have included a second copy of the machine 
language program wh ich shows the timing loop. 
Beside each step I have written the number of 
cycles of the PET's internal clock that are needed 
to complete each step. The total number of cycles 
is 43. Some extra time is used to store the count as 
each phototransistor is pas ed. If you wish, this 

·could be calculated and added on to the total time 
as a correction. 

I have also included a BASIC program to 
operate the clock in an organized fashion . It asks 
you how many run you wish to make do\\·n the 
ramp, then stores the seven times for each run. 
Eventually, the average time for each part of the 
run is calcu lated. With a few minor changes, this 
program can b~ used in almost any situation where 
accurate timing is needed . 

TIMER COMMENTS 
1 Disable the interrup t nag 
2 Load the accum with the code for ? 
3 Sto re at top left corner of screen 
4 Load the x-register with a 2 
5 Store the 2 a t 0336 
6 Load the y-registe r with decimal 25 
7 Load the accum with a 0 
8 Store 0 at all locations from 03DF to 03 DF + 25 by 

loop ing until y = 0 
10 Compare y with zero 
11 12 l f y isn't zero th en loop to step 7 
12 Load accum ,,·ith the contents o f' 594 71 
13 CheckifPAOisa I oraO 
14 If PAO = 0 then loop and check again 
15 Now PAO is I: R for Ready into accum 
16 sto re R on the screen 
J7 T his is a time dela y while things 
18 settle down. Load x and y with 255 
19 and decrement them both to zero. 
20 Each time x decrements from 255 to 0 
21 )' d ecrements by one. Finally both are 
22 zero 
23 Load accum with !194 71 o nce more 
24 Tes t to see if PAO is sti ll · a I 
25 If so, loop back Lo 23 and try again 
26 ow PAO is a 0, the timing mu.s.t start 



BOx25 


Financial Programs 
The Wizard helps you quickly calculate 12 major types 

o f Financial Transactions with ease and accuracy. 

Created for businesses and individuals. this DISK 
PACKAGE has 9 programs plus Instructions. The · Wizard 
delivers answers on the screen or printer. 

CASCADE COMPUTERWARE • (206) 355-6121 
Box 2354 • Everett, WA 98203 	 Dealer inquiries invited 

PET/CBM
11

"' 

2000/ 300014000 Series 


not using a CRT, or d ispla y contro ller chip 


$275.00* 

S

BO x 
ele ct e ither 

25 or 40 x 25 
O n T h e 
B u il t - in 
D ispla y 

From the keyboard or program 

D ispla y s the full. orig inal characcer sec 

A v a ila ble from y our loca l d eale r o r : 
EXECOM CORP. 

1901 Polaris A v e . 
Rac ine. W I 53404 
Ph. 4 1 4-632 -1 004 

•Plus installatio n charge of $75.00 

A v a ilable only for Basic 3 .0 & Basic 4 .0 

PET& CBM'"'a 

t r adem a rk of Cornrnodore B u s in ess Machines 

NEW PET/CBM SOFTWARE 
Let Computer Mat turn your Pet into a 

Home Arcade! 

BLAST-IT ­ Its your ship vs . a swarm of kille r gammaroidz . You 
are on a collision course and must destroy them before they blast 
you into the next galaxy. Four levels of play. Has hyperspace keys 
that move you around. Arcade s tyle entertainment at its finest. 
GREAT GRAPHICS AND SOUND. 

C ass . SK . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $9. 95 

MUNCHMAN - How many dots can you cover? It's you against 
the computer munchers ZIP and ZAP. Can you clear the maze first 
or will they get you? Number keys move you up, down, right and 
left . GREAT GRAPHICS AND SOUND. 

Cass. BK . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $9.95 

LAZER-ATTACK - Its you against a barrage of enemy lazers 
that are aimed at your ammo dumps. Sight in on the targets and 
score as many hits as you dare. As your skill increases so does the 
the difficulty - (10 levels to select). This is an arcade-style game 
with great graphics and sound effects . A must fo r your PET/ CBM. 

Cass. SK . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $9.95 

ALL OUR SOFTWARE RUNS IN BK 
OLD­NEW ROM - 40 CHR. SCREEN 

WRITE FOR FREE CATALOG OF VIC/PET SOFTWARE 
PLEASE ADD $1.00 PER ORDER FOR SHIPPING 

COMPUTER MAT• BOX 1664C • LAKE HAVASU CITY, AZ. 86403 

commodore 3.0/4.0/2.1 
Dos source Code! 

complete annotated source code for 3.0 ROMS , 4.0 ROMS 
and 2.1 DOS (4040-,8050-dlsk) now available. All entry 
points , routine/Variable names, Info on routine operation. 
register contents, etc . Included. 4.0 source code comes 
with 3.0 correspondence codes so you can change 3.0 
machine-language programs to 4.0 and vice versa. 
Hardcopy only. S129. each . All 3 (3 .0, 4.0, 2.1 ops> for 
$310.00. source files on diskette on special order. 

Software/Firmware 
• 	EXTRAMON extended FAST! 31 .1 Kbvtes/sec. 

monitor In 2K EPROM for $49.95 
any Slot, 3.0/ 4.0 ROMS , • 	BULLETPROOF IQ - full­
plus hardcopy documen­ screen Input routine.
tation . S19.95 uses machine-language 

• 	DISK MONITORQ - reads to get user Input, places 
T /5 from disk to screen It In a user-defined 
at 0.21 seconds/blk. variable. Text on screen 
Allows editing like the outside fie Ids Impossible 
resident monitor, up­ to disturb. Documented 
dates disk, traces 

links, etc . '~wYM-\1l' 

~ 
1 ··:1:·1111!1'1!Hlnll. 

Authorized 
dealer for 
RPL• compliers 

182411.W. tm Ave.. ft. Lauderdale, PL 55511 (!OS) 525·1551 
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27 Sto re a Ton the screen 26 £136E A9 94 LDA #94 
28 
29 
32 
30 

Begin timing loop by cl earing the 
car ry fl ag, the n load accum wit h 03EO 
Add I to the contents o f th is 
loca tion a nd then store it back there 

r-,-,
.::. ( 
.-..-, 
~-=· 
29 

0:;:?(1 t:Ir 
(1:~:7~: 18 
0374 RD 

(u:1 

E€1 

80 

0 :3 

STA 
CLC 
LDR 

8f1(1(1 

tnEO 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
4 1 

Add ze ro to the co nten ts o f 03 E I 
(and I if th e ca1T y fl ag was set by 
the previous addition) and store it 
Add zero( + I if the ca rry fl ag is set) 
to the con tents o f 03E2 
03EO. 03E I , 03E2 conta in th e LO ta l time 
Check 5747 1 w see ifthe nextPA 
line is a I or a 0 using 0336 
0336 conta ins a 2: binary 000000 I0 
If a 0. loop : if a I , then arithm etic 
shi ft le ft the va lue in 0336: see tex t 

(1377 69 

~..-, :31 0379 8D 
(137C AD 
(1:;:7F 69 

-~·~ 

i.:13::: 1 :::n 
35 ~:13t:4 RD 
::::6 f0B7 69 
:~:7 (;J3:::9 :=:r1 
38 038C AD 

01 
E0 o:::: 
E1 fl3 
00 
E1 (n 
E2 (13 
(1(1 
E2 (1~: 
4F E8 

ADC 
STA 
LDA 
ADC 
::;TR 
LDA 
ADC 
::;TA 
LDR 

#01 
ff3EO 
03E1 

#00 
03E1 
03E2 

#0~~1. 
cnE2 
E ~NF 

42 Store the th ree va lues represe nting :;:9 (1~:::: F 2It :36 £1 :3 AHD (n 3 6 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 

the elapsed ti me using the curre nt 
va lue o f y (It is 0 to start with) 

Clear the ca rry flag befo1·e addi tion 
T ransfe r y. a counter , to the acc um 
Add 177 to it to make it the ASC II 
cod e for y and store it on screen 
Increment y (next time measureme nt) 
Compare y wit h 7: I f y is less th an 7 

40 
41 
42 
4:3 
44 
45 
46 
47 
48 

(1392 Ff1 .DF 
ft~:94 f1E 36 
0397 AD E0 
[1~:9A 99 E~: 
(09D RD El 
(13R0 99 ER 
0 :~:A3 AD E2 
f13A6 99 Fl 
03A9 18 

(13 
03 
[1:3 
03 
f13 
03 
f13 

BEG! 
A~=;L 
LDA 
STA 
LDR 
STA 
LDR 
STA 
CLC 

0373 
£1:~: ~:6 
0:~: E0 
0 3E:3 .. 'r1 

f13E1 
~BER , 'r' 
03E2 
(13F 1, 'r' 

54 
55 
56 

then go back to sta rt o f tim ing cycl e 
I f y is 7, th e progra m is over : cl ear 
interrupt fl ag and re turn to BAS IC 

49 
5~~1 
51 
52 

(13AA
(13AE: 
f13AD 
0~:!: [1 

98 
69 
t:D 
(:8 

B1 
(1t.:1 8~3 

T'r'A 
ADC 
STA 
I t·~'r' 

#Bl 
80(10 

Program I. 53 
54 

f13B 1 
f1:3B3 

0:1 
DO 

f17 
.f:E 

CP'r' 
BME 

#07 
0 37:3 

TIMEF.: 55 03E:5 58 CLI 
56 0::::B6 6~3 F.'. TS 

1 
2 

£(:::;:A 
033B 

78 
A9 BF 

SEI 
LDR #BF 

3 (13:3D t:D (10 8(1 STA 8000 
4 0 ::::4(1 R2 02 Program2. 
5 0:342 E:E ~~:6 (1:3 
6 0:;:45 Rf1 19 LD'r' #19 READY. 
7 £1347 R9 00 LDA #00 
8 
9 

1(1 

tt:::49 99 
(134C E:::: 
~n4D C0 

DF 

00 

03 STA 
I1E'r1 

CP'r' 

03DF .• 'r' 

#00 

10 
20 
25 
30 

REM 
REM 
REM 
REM 

TIMER BASIC 
ROBERT MACNAUGHTON OCT 
2124 GREENHURST AVE 
MISSISSAUGA L4X 1J6 

5/8 0 

11 (134F D€1 
12 £1 ~i51 AI1 
1 :=: ~1 ~354 
14 0::::56 

29 
F0 

15 f1:35::: A9 
16 o::::sA BD 
17 t1:35D Rf1 
18 (05F R2 
19 (1:361 CA 
20 (1:362 n~:1 

F6 
4F 
01 
F9 
92 
(1(1 
FF 
FF 

FD 

E8 

80 

BME 
LDA 
AND 
BEG! 
LDA 
STA 
LD'r' 
LD:>:: 
DD:: 
Bt·~E 

DE'r' 

0347 
E84F 

#01 
0:351 

#•:,-:,· 
-· ~ 

:::(1(1(1 
#FF 
#FF 

35 

40 

45 

50 

60 

70 

REM THE MACHINE LANGUAGE PROGRAM , 
,MEASURES 7 TIMES DURING A SINGLE , 
,TRIP 

REM UP TO 8 PHOTOTRANSISTORS AR E , 
,CONNECTED TO PA0-7 

REM SYS 826 ACTIVATES THE TIMER AND , 
,? APPEARS 

REM WHEN PA0 IS BLOCKED OFF, R , 
,APPEARS AND THE TIMER IS READY TO 
,START 

REM WHEN LIGHT AGAIN FALLS ON PA0, 
, THE TIMER STARTS AND T APPEARS 

REM AS EACH OF PAl-7 IS CUT OFF , 
, THE TOTAL ELAPSED TIME IS STORED 

, 

22 
2 3 
24 
25 

0::::65 
(136 7 
t06R 
t136C 

[1€1 
RD 
29 
[1~3 

FA 
4F 
01 
F9 

Ef: 
Bt~E 
LDR 
AND 
BNE 

0361 
E84F 

#01 
t1367 

75 REM AS EACH MEASUREMENT IS MADE , 
, ITS NUMBER APPEARS (1-7) 

80 REM UNUSED PA LINES SHOULD BE OPEN 
,CIRCUITS 

200 PRINT"fi" 

, 

Lm-:: #02 
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205 INPUT"VNUMBER OF RUNS";NR COMPUTE!'s Listing Conventions
210 FORJ=lTONR 
215 SYS826 Man y programs which are li sted in COMPUTE! use 
220 FOR I=0T06 cursor comrol keys, color keys, and so forth. We have 
225 REM THE NEXT STATEMENT CALCULATES , established a listing conve ntion which we be lieve 

,THE TIMES eases ~h e task of typing programs in accu1·ately. 
226 REM THE MEMORY LOCATIONS FOR THE , 

PET/CBM/VIC Conventions,TIMES ARE (995,1002,1009) (996, 
Generally, PET/CBM/VIC programs will co nta in ,1003,1010), 

227 REM CONTINUING UP TO (1001,1008, bracketed words for any special characte rs : [DOWN) 
,1015) means the cursor·-dow n key; [3 DOWN) means type 

228 REM EACH TIMING CYCLE TAKES 43 , th e cursor-down key th1·ee times. 
,MACHINE LANGUAGE STEPS OR 43 , If a program line runs over onto the nex t line 
,MICROSECONDS down, the - symbol indicates where the line broke 

230 T(I;JJ=43*(PEEK(995+I)+PEEK(l002+I)* (in case the number of spaces is unclea1· between 
,256+PEEK(l009+I)*256*256)/1000000 quotes). An unde rline mea ns that that key is ·hihed. 

240 REM THE NEXT STATEMENT ROUNDS OFF , 
,THE TIMES TO 1/10000 S 8032/Fat 40 Conventions SET w r Noow TOP I SET TOPI 

SET WIND OW BOTTOM (SET BOTJ 
SCROLL UP ( SCR UPI 
SCROLL DOWN ( SCR DOWN! 

250 T(I,J)=INT(T(I,J)*l0000)/l0000 
260 PRINT T(I,J), INSERT LINE (INST LINE! 

DELETE LINE (DEL LINE]270 NEXT:PRINT:PRINT:NEXT 
ERASE TO BEGINNING (ERASE BEG!

280 REM CALCULATE THE AVERAGE TIMES ERASE TD END [ERASE END] 
TOGGLE TAB [TGL TABJ290 PRINT"AVERAGE TIMES" TAB (TAB! 
ESCAPE KEY ( ESCJ300 FOR I=0T06:TM(I)=0:FOR J=lTONR 

310 TM(I)=TM(I)+T(I,J) All Commodore Machines (CLEAR!cLEAR scREEN 
HOME CURSOR (HDMEJ 
CURSOR UP ( UPI 

320 AV(I)=TM(I)/NR 
330 AV(I)=INT(AV(I)*l0000)/10000 CURSOR DOWN (DOWN] 

CURSOR RI G HT (RIGHT! 
CURSOR LEFT (LEFT! 

340 NEXT:NEXT 
350 FOR I=0T06:PRINTAV(I),:NEXT:PRINT CHARACTER (INST]INSERT 


DELETE CHARACTER (DEL]
400 GOTO 205 © REVERS E Fl ELD ON (RVS! 
REVERSE Fl ELD OFF (DFrJ 

RETCOM Systems, Inc., 61-B Mountain Blvd., Warren, New Jersey 07060 ( 201 J 561-3112 
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Review: 

Screen Pro 
Edward K Crossman. Ph.D. 
Logan, UT 

As a behavioral scientist with both teaching and 
research responsibilities, I am always looki?g ~or 
ways to save time. Yet, so many of the applications 
touted by those in the computer field could be 
more quickly accomplished with a pencil and a 
stack of 3x5 cards. However, Screen Pro from 
Kansas City Computers, Inc. has saved me time, 
and, in this article, I will describe some of the fea­
tures o.f this program, and how I applied it. 

My home system consists of a CBM 8032 com­
puter, a CBM 8050 disk drive, and an Epson MX-80 
printer. 

The data from my behavioral experiments 
(and many others) are expressed in a re ative fre­
quency distribution: !~% of the s~1bjects exhibit~d 
behavior X, 20% exh1b1ted behavior Y, etc. Typi­
cally, these data are represente? in tabular f?~m. 
When you have multiple experimenta l cond1t1ons 
and, thus, many tables, it is difficult to see trends 
or changes in the data . So a bar graph, or histogram 
(see Figure 1) is often used instead. It is much 
easier to visually scan a series of histograms and 
detect changes in the data than with many tables. 
But how could I convert my frequency data into a 
histogram quickly and simply and have it printed 
out on my MX-80? That is where Screen Pro came 
to the rescue. 

Screen Pro, written in BASIC and machine 
language, allows you to create text or graphics on 
the screen, and then prints out what was on the 
screen. Also, it can save the information as a screen 
file on disk; each screen file occupies eight blocks 
on disk. Once the screen file is on disk it can be 
recalled and edited as you see fit. I have found the 
editing functions adequate fo: my p~~·poses. These 
functions for the CBM 8032 (m add1t1on to the 
normal editing functions) include : 

Set upper case 
Set lower case 
Scroll screen down 
Expand Screen 
Compress Screen 
Insert a line 
Delete a line 
Erase to end of line 
Erase from beginning of line 
Enbable/disable quote mode (for graphics) 
Send screen contents to printer (normal mode) 
Send screen contents to printer (squeezed) 

Abort current file on screen, retaining original if 
editing 

Normal exit of editor 

Screen Pro has ome other nice features . When 
editing a screen file, it uses a temporary scratch 
space on disk, so you can either save or scrap the 
screen file you are currently editing, and at the 
same time keep a backup of the original screen file 
as it was before you started editing. Also the author 
of Screen Pro, Keith Peterson, has gone to some 
trouble to explain how, if you understand BAS~C 
programming, to create your ?wn p~ograms usmg 
his machine language subroutme. Bemg an amateur 
programmer, I don't fully grasp his instructions'. 
but perhaps you can. He has taken a very re freshmg 
approach by not protecting any of the softwa~e~ so 
you can examine it and change it to your specifica­
tions. Essentially, if you write your own program, 
you can create hundreds of creen files with t~e 
ability to branch from one file to many others m 
the series. Mr. Peterson has provided the wou ld-be 
programmer with several demonstrations of how 
to do this. In es ence, then , you could create a sort 
of information management program, although it 
would lack many features of a typical data base 
management program, such as Create-A-Base, or 
Commodore's Ozz. 

There are a couple of things I have not been 
happy with, however. First, the documentation , 
while better than some I have seen, is written by 
the programmer for people who already have 
some knowledge of programming and computers. 
My impression of many in the micro industry is 
that they consider quality documentation unim­
portant, yet there are people around who are 
trained to explain computerese in everyday lan­
guage; usually, however, they are not programmers! 

The second problem concerns the Epson 
printer. Screen Pro wa · designed only for the 
Commodore 2022 and 4022 printers, and the 
author states so and shows you the section of the 
program where you can write a r<;>utine for your 
own printer. Without such a routme, however , 
when text is placed on the screen the Epson prints 
upper case character as Epson graphic cha racters ; 
lower case characters are printed correctly , but 
capitalized. This is a serious problem for me, and I 
guess the only thing to do is to write a routine to 
handle the case conversion. 

The Epson al o presents a problem for graphics 
applications, such as mine, because it lacks the . 
Commodore graphics characters. However, I did 
figure out a simple solution for my histogram . 
application. When one .of the Commodo1:e graphtes 
characters is placed on the screen and pnnted on 
the Epson, it comes out as one of the Epson block­
type graphics characters. So I placed all of the 
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OLD PET OWNERS NEVER DIE*-{:! .. .... .. ..THEY JUST CALL .ON US! 

VIC Software
Our innovat ive line of hardware products protect th e investment in 
your or iginal version 4K /8K PET by extending its life and use fulness . 
Our sohware works on most PET/CBMs. <;;.Os 

o~ o' 
e 2114-T0-6550 RAM ADAPTER y..v°" ..,,o'­

Replaces up to eight 6550 RA Ms w ith low cost, re liable 2 114s-one at a 
time. Use two units for tota l 6550 replacement. Never wo rry about 
RAM avai lab ility again! 

PHB·OO l Bare Board Sl 1.95 
PH K·OOlS Full Kit (No 2114s l 517 .95 
PH -0015 Assembled (No 2114sl 524 .9 5 

(52 .50 postage/h an dling per orde r} 

e 4K MEMORY EXPANSION 

Installs easily int ernally . Uses eight 2 114 Ls. Write prot ec t provi sions. 
Second expansion needs exte rnal +5V power. "Soft -ROM " appl ica · 
t ions . Bigge r programs! 

PHB -002 Ba re Boa rd S 16 .00 
PHK ·002 Full Ki t (No 21 14 sl 529 .00 
PH ·002S Assem bl ed (No 2114s) 542 .00 
PH -002 Assem bled wi th 2114s 589 .00 

($3 .00 postage /hand ling pe r order ) 

e "REAL WORLD " SOFTWARE 

For most PET ICBMs. Wo rd Processor. Mailing Lis t, Cat alog, Satellite 
Track er. Morse Code Kever. Freq uency Co unter . Pro fessional res ult s 
at low cost t 

S1 7 - S2 5 

Vic 20 memory expansion - you get 8k and 
176xl 76 graphics for only $59.95 
12VDC Power Converter - use the Vic in your car, 
camper, etc. . . . . . . . . . . . . . . . . . . . . . . . . . . . . $49.95 
Brass Pounder - learn morse code the new and 
exciting way! .. .. . ..... . ..... . .. .. .... .. .. $5.95 
Music Machine - play songs from sheet music 
using the Vic's sound..... .. ... .. . . . ... . . .. $5.95 
Vic Monitor - lets you do machine code program­
ming on the Vic! .. . .. .. . ..... .. .. ... ...... $6.95 
Talking Vic - lets the Vic speak the numbers one 
to ten! ... . .... . .......... . .. ... ..... . .. . . $8.95 
Jdysticks ......... $24.95, 	 Schematics ......... $7.95 


TRS-80 Robot Simulator program $7.95 
Add $2.50 per order to cover 

shipping and handling. 

Wnre for F rt!I! CatiJlog 

PROMPT SHI PM ENT• SATI SFACT ION GUARANTE ED 
Cali fornia Resid en ts, add Gno Tax 

OPTIMIZED DATA SYSTEMS 
Dep t C, P 0 . Bo x 595 Placentia, Cali fo rrua 92670 

• DEALER INQUIR I ES INVITED ~ 
PET/CBM Trademark o f Commodore aus1ness Machmes 

micro s~stems b~ 
PETTED 

hardwar• with a so~t touch 

P.O. Box 21851. 

P'li l•aukH, Wisconsin 53221 


Commodore graphics characters, ava ilable from these o n the Epson. From the mish-mash that 
the 8032 keyboard, on the screen and then printed resulted I was able to pick o u t suitable symbols to 

create the sim ple \·e nica l and 
Figure 1. Histogram produced by Screen Pro 
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horizonta l lines that a re req ui red 
in construcLing a hisLOgram . For 

BEHAVIORAL DATA: GROUP I 7/ 12/81 example, the lcu e r ".J" o n th 8032 
ke yboard p roduces a \·e rtica l ba r 
on the Ep o n when the 8032 is in 
the gra phic mode. This method 
prod uces funn y pictu res o n th e 
8032 scree n, but Lhi s has I ro\·ecl to 

~ be u ni~' a minor annoya nce since 
ii there is e no ug h resem blance tu the 

final proclucl produced IJ ,· Lhe 

~ m Epso n .* 	 Overa ll , cree n Pro i.- a \\' 1­
come aclcl iLi o n LO Lhe so f't warc 
co llection for the CommodoreI I

RI Ill 

m 	 system s, a nd at $39 .95 is \·crv rea­
s~rna bl y priced. It is fas t. re l<;tive ly 
ca ~ · tu use , a nd fill s a \·c ry ·pecific 
need tha LI have had for so meII 	 IA 

m time. Now, if so meone \\'Ouldjusl 
come up wi th a simila r packageI I 

~ 

I I I III I which would allo \,. the use r to 
IW waU1a1.....-wmm&aUWlllilia.m11111111msm"'"'11nwnnttrrmrrmmm-mrwpmmmmmm1 

111 	
prod uce a g rap h rapid ly, such as a 

11 m E m 	 II II DI m m sine \\'<l \ ' C. on Lhe crecn and ha\·e 

B c [) [".. F (-) H I ~J 	 t he image come out on an X-Y plot­
te r , such as th e MIPLOT~ ©CATEGDRY cw BE HP1\.1 I DR 
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VIC-20 Update 

Extended 
VIC-20 Input 
Devices: 
Paddles And 
The Keyboard 
Mike Sassman and Solomon Lederman 
Woodside. NY 

T he VIC-20 has some re markable capabilities no t 
documented by th manual. Speci li ca ll y, you can 
use game padd les wid1 the VIC-20 as well as ma king 
better use of the keyboard. 

The Paddles 
Have yo u eve r e n the liule nine pin pon right 
next to the power switch? T his pon ca n be used 
with paddles. To ma ke life easy, it can be used with 
the widely avai lable Ata ri game paddles (which a re 
used with their video ga mes and ho me compute rs). 
Just plug in a pair , and we·ll be read y LO begin . 
T hese padd l s a re /in rn r d evices. Wha t is meant by 
di is is that the paddle is a much more sensiti ve 
device tha n a directiona l joystick. which can o nl y 
point in eight o r so directi ons. You may think the 
padd le is nol even a good, poin ti ng on ly le ft or 
rig ht. T his is not true . 

How It Works 
What the paddle ac tuall y does is isola te one positio n 
out of th 256 po ible o ne . When the paddle is 
turned to the fa r r ig ht , thi val ue is 0. E,·e ry time 
you turn the paddle in ithe r directio n the num ber 
is increased or decreased acco rdin gly. T he VIC-20 
allow u to use up LO two paddles. For each o f 
them , we can obtain a po ·ition ,·alue. T hese value 
are in memor y locations .9008 for the first paddl e, 
and $9009 for the second . In decimal these ar 
36872 and 36873 res pectivel y (A numbe r preceded 
by a"$" signifies that it is hexad e imal). 

How To Do It 
Shown below is a qui k one line r that prints out the 
values of both the paddle registe rs. 

10 PRINT PEEK(36872);PEEK(36873): GOTO JO 

Tr typing and runn ing thi s program now. 
You hould see a continuous strea m o f two numbers 
fl yin g by. Fidd le with the paddles. The nu mbe rs 
should change acco rdingly. T he more yo u turn a 
paddle left the highe r the numhe1- goes (th oppo­
ite fo r r ight, o f course). 

ex t, we' ll try somethin g a littl more compli­
ca ted ·1nd which might be more a pplicable. Program 
l will move a little ba ll across the screen according 
to your padd le pos ition . It will aLo slid e a musica l 
tone up and d0\n1 a t the same Lime. Here a re some 
notes which will ex plain some o f the program. T he 
fi1 ·s t two lines a re jusl set-up , se lling volu me for the 
tone ge nerator and clearing th e screen. Line 20 
get the initial paddle positio n . T he nex t line, 30, 
d ete rmines the pos ition of the ba ll on the s ree n. 
T h ball can mov from the fa r le ft edge of the 
SCl"ee n (7900) to the fa r right (792 1 ). Logica ll y, the 
thing Lo do is to mo,·e the ball a littl e bit le ft when­
ever the paddle n tl ue goes a littl e bit up (tu rning 
wwa rds the left). T he prob! m is that the paddle is 
mu h more accurate than on line of th se re n . 

Whi le the paddle has 256 possible ca libra tions , 
one li ne of the sc reen is on ly 22 characters lo ng. 
What we do i to make a proponion of padd le 
ca li brations pe r screen cha racter , in this case 11 .64 
(obtain cl by di viding 256 by 22). No\,. we ha\'e the 
position of the ball on the sc reen . Line 40 does 
almost the same thi ng, find ing a n appropria te tone 
for the paddle position. We have 128 poss ible 
ton s, so the proportion of th e ca li brations Lo tones 
is o nl y 2 LO I. T he nex t three lines just pu t the ball 
on th screen , tac k a color onto it , and turn on the 
proper tone. On ly the clean-up work rema ins to be 
do ne now: a small delay loop so the ball d o sn 't 
fli cker badl y, and ra ·ing the ball and the color. 
Afte r this, \\ e get a new padd le reading and sta rt 
a ll o e r aga in . 

If yo u have run this li tt le demonstration , the 
ad vantage of a linea r device should be obvious. 
You can j ust wh ip the padd l back and fort h witho ut 
hav ing to worr wh ther the computer is fast· 
enough LO keep up with yo u , and the ball will fo ll ow 
because the paddles determi ne a n absolute position , 
ra the r than just a direction . This could be ver y 



FORSOFTWARE·HARDWARE THE 
TAPE CASSETTE GAMES 

. GLOBBLER $24.95 
The Conqueror Worm gobbles g lobs under you r 
control. . THE ALIEN $24.95 

Fast work with inflatable alien traps makes 
THE ALIEN an exciting game. . AMOK $18.95 

The Halls o f AMOK are popu lated by crazed killer 
robots bent o n your destruction! . ALIEN BLITZ $24.95 

Split second react ions at the superhuman 9th level 
of ALIEN BLITZ will f ind how good you really are. . FABULOUS FOUR I $59.95 
Four of our most popular and exci ting game 
cassettes In one package. 

STAR WARS Blast that tie l ighter ! 

DRAGON MAZE Lurk ing man-eating dragon. 

LASER WAR Blast away space debris and aliens. 

INVADER FALL Alien paratroopersldescend from space. 

EDUCATIONAL TAPES 

. SUPER HANGMAN $18.95 

Superior vers ion of the popular spelling game. . SKYMATH $14.95 

Decimal addition and subtraction with super graphics. 

CARTRIDGE PROGRAMS 

• UMI RS232 COMMUNICATIONS INTERFACE $49.95 

Our RS232 Communicator Interlace enables the 
VIC-20 to tal k to most RS232 devices . 

• UMI 3K RAM MEMORY EXPANDER $79.95 

, Our 3K Ram Memory Expander adds two ROM 
slots and 3K o f RAM memory to the VIC-20 

• UMI SK RAM CARTRIDGE $89.95 
Our SK RAM Cartr idge adds SK of user memory to 
the VIC-20 

DEALER INQUIRIES INVITED 

VISA AND MASTERCARD ACCEPTED 

r----- ­ -- ­
1 ~ 

'e ~ United Mlcroware Industries, Inc. 
3431 H Pomona Blvd 

~ • ~ Pomona, CA 91768 

~ -::8. Please send me my FREE CATALOG. 

I 
INAME______________ _ 

ADDRE SS______________ 

I STATE ______________ 

I CITY _________ ZIP _____ .._ __________ _ 
FOR ADDITIONAL PRODUCTS SEND FOR FREE CATALOG * @) 


"Probably the best-documented 
programs I've seen for the PET/CBM." 

- Robert Baker, September 1981 KILOBAUD 

HESBAL : Assembler/editor for PET and VIC 
HESCOUNT, . 
HESLISTER : Debugging tools for PET and VIC 

HESPLOT : Hi-res graphics subroutines for VIC 
HESCAT: Disk cataloging system for PET 
HESCOM : Exchange data, programs between PET and VIC 

v 

I 

c 


Human Engineered Software (213) 398-7259 
3748 Inglewood Blvd. Room 11 24 HOURS 
Los Angeles, California 90066 SOURCE ID: 

PET, CBM, and VIC are trademarks of Commodore TCK308 
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convenient in games where speed is at a premium. 
In the near future I'm sure we'll ee man y clever 
and innova ti ve way to use the paddles. 

The Keyboard 
There are two type of keyboards: ASCll , or hard­
wa re keyboards and polled, or software keyboards. 
T he C I I keyboard is a separate device from the 
computer which just send ou t the ASCII value of 
the ke being pre sed. T he po lled ke board is a 
little more ubtl e. A po lled keyboard is split up into 
sections of eight keys, ca lled rows. Generally, a 
polled keyboard has eight rows. The computer can 
test one row at a time. and detect which key along 
with row is being pressed, if an . The polled key­
board can also detect a ny number of key combina­
tions along any particular row. Consequently, 
polled keyboards need a fa ir amount of system 
software to do what come naturall y to an ASCII 
keyboard . 

Most microcompute rs today, the VIC-20 in­
cluded , use polled keyboards because of the added 
nex ibili ty and lower price. Unfortunately, the VIC­
20 does not le t us normall y get at some of those 
nice features. To us, from BASIC, it seems just like 
an ASCII keyboard . We can only obtain one cha r­
acter at a time using the GET command . If two 
keys are being pressed down at once, the GET 
command will almost randomly choose one of 
thos two as the valu that gets sent back to the 
use r . If yo u wanted to do a two player game or a 
ga me requirin g simultaneous depressing of more 
than .one key, life would be very difficult. But 
h re's how it can be do ne. 

Polled Keyboard Encoding 
The V IC-20 polled keyboa rd has eight rows of 
eight keys each . Each row can be selected by a 
particular va lue. T he eight values for the eight 
rows are a ll ho\' n in Table I. T hese va lues a r by 
no means arbitrar . If yo u examine the table , you 
can see that the va lue a re given in binary, as well 
as decimal and hexadecimal. Row values were 
made by turning on all the bits in the byte , then 
turning off the bit which the rO\ repre ents. For 
example , the first row has a ll the bits on (set to I) 
except fo 1- the one on the fa r left, which is off (or 
0). Then this binary number is simply used in its 
hexadecimal or decimal form to represent the row. 
Each key along the ro \\' is ha ndled in exactl y the 
same manner as the row (for example , the va lue 
representing the first row would be the same as the 
one repre enting the first key in that row). T his is a 
little confusing but it works out well in the end . 
Table 2 is the keyboard ncoding matrix. 1-t shows 
a ll th e row va lues going down, and a ll the key 
along each row, and their value . For instance, the 
keys on row 223 are F3, = ,:,K,H,F,S, and Com­

modo re. The value of the Commodore key wou ld 
be 254. 

Implementing Keyboard Theory 
sing an individua l row on the k yboard i ac­

complished a fo ll ows. Yous lect a row by PO KEing 
its value into a memory location we' ll call the row 
select registe r. T hen you can get the in format ion 
as to which key(s) is hit by PEE King anothe r loca­
tion, th k yboard data register. T he row select 
register i located a t $9 120 (3 71 52), and the data 
register at $9 l 2 l (37 J53). 

Thing don't work o ut as easil y as doingjust 
one P KE, then another PEEK. T he prob! m , in 
this case , is the R TOP RO TINE. This part 
of BAS IC is the one that checks if you hi t th is key 
during the execution o f a program . I f you have, 
the program stops. What th routine does is, after 
every command executed, it puts a 247 in the row 
select register (the row which has the R N TOP 
key) and check the d ata register for a value of 254 
(eighth key over). l r the data register is 254, then 
you have hi t the R STO P key and program 
execution terminate:. 

What thi means for us is that, even afte r we 
have just chosen a row by POKEing a va lue into 
the select register , the RU STOP routine will 
change it right bac k to a 247. Very bad news indeed , 
unless yo u onl y want to use row 247. ot onl y that, 
but yo u can't use the RUN Sl OP k y for your own 
purposes. There is a way to disa ble th RUN TOP 
key. POKEing 808 with 11 4 turns off the RUN 
STOP key, and POKEing 808 with 11 2 turns it 
back on aga in . This does not solve o lll- problem. 
T urning off the R STOP key will prev nt it 
from ending program execution when that key is 
hi t, but the routine st ill sto res that 24 7 in the select 
regi ter. Howeve1·, whe n \\'e clear up the major 
p roblem, turning off the R N TOP key will a llow 
us to use that ke y in o ur programs. 

A Solution 
The way to o lv this problem is by noticing that 
this ro utine operates after eve ry BASIC com ma nd. 
What mu ·t be do ne is to POKE in our se lect va lue , 
then PEEK the data register , a ll in the time of less 
than one BASIC comma nd . Machine language is 
the a nswer. The VIC-20 ca n use machine language 
even though it has 11 0 direct fac ilities for entering or 
saving it. {See j i111 Bulle1fie/d 's Ti 11y111011 i 11 COMPUTE! 
# 20, pg. 176 whirh provides a 111011itorfor \ JC - Ed.] 
We a re going to use a very short machine language 
routine that sim pl)· puts our row into the select 
register, looks a t the d ata register, then puts the 
cont nt o f' th data registe r into a RAM location 
that the BAS IC program can look into . Program 2 
shows ju t such a machine language program. Not 
much to it at a ll , just five lines OF CODE. T he first 



ASERT yourself ... with CFl's new Database Retrieval System 

WHO CAN USE ASERT? 


libraries schools 
personnel departments ~ employment agencies 
dating services ~ accountants 

ANY BUSINESS THAT KEEPS RECORDS CAN USE ASERT TO: 
• Create up to 21 fields per record • Search & retrieve on any combination of 90 searchwords 
• Restructure fields at any time • Search with MUST HAVE, MAY NOT HAVE and OPTIONAL operators 
• Sort on any field at any time • Print out hardcopy including labels 
• Use FREE-TEXT area for comments • Output to any word processor 
• Create up to 90 searchwords • Compile summary statistics 

• Maintain 1900 records per disk with "virtual" SK record length 

ASERT - Aid for Search &Retrieval of Text - $495 complete 
For the 8032 CBM and 8050 disk drive - Commodore Approved Software 

OTHER CFI SOFTWARE 
ALL CFI SOFTWARE AVAILABLEFederal Income Tax Preparation System* 

Personal Tax Calculator* from your local Commodore dealer 
Emergency Control Program* or direct from CFI 

VIC Animation Tutorial 
•Distribu ted for CFI under the Commodore label 

CFI ... Computer Solutions, 201 West 92 St., New York, NY 10025 

instruction loads in the row value, in thi s ca ea $7F 
( 127). The second stores it in the select register. 
The next picks up a va lue from the data register. 
The last two just store that value in accessible RAM 
(at $ 1 OFF, or 7679) , then returns bac k to BASI C. 

This routine will do the trick because it does 
what we want in less than one BA IC command . 
Even though the VIC-20 has no real method for 
entering machine code data , it can be done anyway. 
You just take the machine code values, convert 
them in to decimal, and stick them in to a BAS IC 
DATA statement. T hen just add a line of BASIC 
that reads the values and puts them in the correct 
place. In Program 3, we have a complete deomon­
stration. Lines 30 and 40 a re the aforementioned 
DATA statement and reader/POKER. Line 5 turns 
off the R U STOP. 

Lines l 0 and 20 need a little bit of explanation. 

Table 1. 

127 - 7F- 0111 1111 
191- BF-10111111 
223 - DF- 11011111 
239 - EF - 1110 1111 
247 - F7 - 1111 0 ll l 
251 - FB - Ill l IO ll 
253-FD- llll llOJ 
254 - FE - 1111 ll 10 

We are going to put the machine languag routine 
into the top of available memory. Unfort unately, 
BASIC also wants to u ·e this space. T hese lines te ll 
BASIC not to use the highest 21 bytes of RAM. 
Locations 5 1 and 52, as well as 55 and 56 conta in 
the top of BAS IC RAM in lo, , high fo1-mat. Low, 
high format is when the low byte of an address 

Table 2: Keyboard Matrix Table 

~~! Row(PEEK)-­
5::.:Jg of 

Keys 

127 19 1 223 239 247 251 253 254 

..... F7 Home - 8 6 4 2 
~ 

Ql F5 @ 0 u T E Q 

.., 
F3 = : K... H F s COM MO ... DORE 

Ql 
Fl RIGHT.., M B c z SPACE... SHIFT 

..... CURSOR I N v x LEFT RUN..,. 
' "" SH IFT STOP 

""' CURSOR 

"' 
; L J G D A CTRL 

"' RETU RN * p I y R w,..,... 
..,. DEL £ + 9 7 5 3 I.,.,... 
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precedes the high byte of it. To ca lculate an address 
from this fo rmat , just use this formu la: (256* high 
byt +low byte = add ress) . Norma ll y the low and 
high byte fo r the top of BAS IC a re 00 and 30, 
respectively (yielding a n add ress of 7680). T hese 
we change to 235 and 29, g ivi ng an address of 
7659. Line 50 goes to our machine cod e routine, 
line 60 prints the result, and 70 repea ts the process. 
T ry it now. I'll wait. If you press one of the keys 
from the first row , the appropriate va lue will be 
printed. o key i indicated by it printing 255 . As 
it is nO\\". this program will print first row va lues. 
To cha nge the row. ju t change the econd item of 
data in line 30. I used this program, incidenta ll y, to 
make the keyboa rd matrix chart. 

All this may seem pretty useless to you at this 
point. Our next progra m will do something that 
cannot be done with regular old BAS IC. Program 
4 \\'ill p lay a w ne of varying pitch d e pending on 
\\'hich of two keys you hit. Doesn't sound too ex ­
citing, but it will play the two tones one after the 
othe r even if both keys are pres ed at the same 
1ime. Th is is the basis of two- playe r games, where 
the computer can fairl y give one turn to each playe r . 
All the mate ria l in this program should be old hat 
to yo u now, so I won't bother to ex plain it. 

Hopefull y you've learned to use your padd les 
and keyboard now. Put the m to good use! 

Program 1. 
1 REM Listing 1 
5 POKE36878,3 
10 PRINT"[Shift/HomeJ" 
20 	X=PEEKC36872> 
30 	L=7921-INTCX/11.64) 
40 T=255-INTCX/2):IF T=255 

254 
50 POKEL,81 
55 POKEL+30720,2 
60 POl<E36874, T 
70 FOR K=l TO lO:NEXT 
80 POKEL,32:POKEL+30720,1 
90 GOT020 
OK 

Program 2. 

A9 7F LDA #$7F 

BD 20 91 STA $9120 
AD 21 91 LDA $9121 
80 FF 10 STA $1DFF 
60 RTS 

Program 3. 

5 POKE 808,114 
10 POKE 51,235:POKE 52,29 
20 POKE 55.235:POKE 56,29 

THEN T= 


30 	DATA 169,127,141,32,145,°173,33, 


145,141,255,29,96 
40 FOR K=l TO 12:READ X:POKE 7659 

+K,X:NEXT K 
50 SYS 7660 
60 PRINT PEEKC7679); 
70 GOT050 
OK 
Program4. 
1 REM Li.sting 4 
10 	POKE808,114:POKE51,235:POKE52,29 

:POKE55,235:POKE56,29:POKE36878, 

20DATA169,127,141,32,145,173, 33, 
145,141,255,29,96 

30 FOR K=l TO 12:READ X:POKE 7659 
+K,X:NEXT K 

40 	POKE 7661,127:SYS 7660 
50 	 IF PEEKC7679)=254THENPOKE36874, 

200:FORK=1T0500:NEXTK:POKE36874, 
0 

60 	POKE7661,191:SYS 7660 
70 	 IF PEEKC7679)=127THENPOKE36875, 

200:FORK=1T0500:NEXTK:POKE36875, 
0 

80 GOTO 40 
OK © 

~l~~,~~7; OQ 

'~'1/P $48 a** 
For 8 Issue Subscriptions 1o...." 

q_'<­
Each "MALA" comes to you on • 
cassette with 4 brand new pro­
grams to load and run on your 
Pet . ;" 

comm•Df\Tf\ 
SYSTEms. ~flC. 

P. O. BOH 325 
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[3l3] 6R5 - OU3 

GAMES FOR YOUR VIC 
rff. VIC TREK• HANGMAN 
~ TANK• YAHTZEE 

DAMSEL• NAB PLUS 
AND MANY MORE 

o~J $7.95 Each 

~FREE Program Summaries available 
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Timekeeping 
Keith Schleiffer 
Annanda le, VA 

The frie ndl y compute r guide that comes in the box 
with your VI C 20 mentions seve ral inte resting 
features that the casual reade r can easily miss. ln 
my most recent reread ing, I discovered the time ­
keeping feature of the VIC. The compu te r can 
keep rea l clock time, count ela psed time, o r time 
contro lled pauses during prog ram execution . 

T he clock is ava ilable as the rese rved va riables 
TI and TI$. T I actuall y counts time passing . T I$ is 
a string variable, which d epicts thi s time count in 
HHMMSS form at (hours, minutes, and seconds, 
without a ny punctuati on) o n a twe nty- four hour 
clock . 

H ow does the VIC do this time keeping? When 
the computer is first turned on , the time keeper 
initializes a t 000000 (midnight). You ca n then set it 
to act as a clock by ass ignin g to TI $ a str·ing repre­
senting the correct time. For insta nce, if I initia lize 
the timekeeper as a clock a t I :29:30 in the a fter­
noon , I wou ld ente:- the statement: 

TI$ = " 132930" 

T he VI C would con ve rt this to 4 570 se onds a fter 
midnight, multiply by sixty, and ass ign : 

Tl = 2914200 

and continue counting fro m there . T I is coumed 
in o ne-sixtie th second inte rva ls; that is, whe n T l 
ha increased by sixty, one second has passed . T he 
time count is ke pt in memory locations 160, I6 1, 
and 162. 

Once you have set the correct time, yo u can 
check it wheneve r you wish by en tering : 

PRINT TI$ 

and the VIC will display the time, again in 
H HMMSS fo rmat. I like to set T I$ to keep clock 
time, and check it occasio nall y, so my wife doe n't 
have to complain about ge tting Jes a tte11Lion tha n 
the compute r. T he time keepe r can be used in 
programming to control ope rations a t scheduled 
times during the d ay such as per iodic d ata­
collectio n fro m a n expe rime nt , o r to col1l ro l your 
lights in a household security program. 

To use the VI C to coul1l elapsed time, yo u 
cannot start and stop the time counte r . T o get 
a ro und this problem , you must run a second va ri ­
able to coul1l time in pa ralle l with T I, the n sto p 
counting with that second va ria ble whe n the timed 
period is over. T he foll owing p rogram uses the 
"hit an y key" concept to start a nd stop timing: 

100 GET A$: IF A$ = " " THEN 100 
llO TS=TI 
120 PRINT " TIMING" 
130 TC=TI: GET A$: IF A$=" " THEN 130 
140 TE=(INT((TC-TS) / 6+0.5)) / IO 
150 GOSUB 400 : PRINT T$ 
160 END 
400 REM CONVERTS SECONDS TO HH:MM:SS.S 

FORMAT 
410 HI= INT(((TE /60/60/24) - (INT(TE /60/60/24))) 

* 24) 
420 Bl =STR$(Hl) 
430 H$= MID$(B$,2,2): IF HI <IO THEN H$= " 0" 

+ MID$(B$,2, I) 
440 T3=TE- (HI * 60 * 24) 
450 MI = INT(((T3 /60/60) - (INT(T3 /60/60))) * 60) 
460 8$ = STR$(M I) 
470 M$ = MID$(B$,2,2): IF Ml< 10 THEN M$ = "0" 

+ MID$(B$,2,I) 

480 T2 = T3 - (MI * 60) 

490 SI =INT(((T2 /60)- (INT(TE/60))) * 60) 

500 B$=STR$(Sl) 

510 S$ = MID$(B$,2,4): IF SI <10 THENS$= "0" 

+ MID$(B$,2,3) 
520 T$ = H$ + ": " + M$ + " :" + S$ : RETURN 

Line 130 conve n s TE to the lapsed time in econds 
and rnunds o ff to the nea rest te nth . T he subroutine 
sta rtin g at line 400 will conve rt this to "clock" dis­
play, complete with colons in HH:MM:SS.S forn1 at 
down to te11Lhs o f econds. A simple r approach 
would use TI $ by ass igning to it the ela psed time 
va lue a nd immediatel y priming it: 

140 TE=TC-TS 
150 Tl= TE: PRINT Tl$ : END 

You wo n't wa m to use thi s method if' yo u are using 
T I a a r a l clock, or if you 're relying on the time­
keepe r to track more tha n one period a t once. 

You can use the time keepe r for the sco reboard 
in a gam , eithe r by displaying to pwatch time or 
T L LO show tim pass ing, o r b)' ca lculating time 
remainin g and displa ing a ·ountdown time r. T he 
fo llowinng program is a ve rsion o f the countdown 
timer . 

100 PL=5: REM PERIOD LENGTH 5 MINUTES 
110 PS=TI: REM PERIOD STARTS NOW 
120 PF= PS+ PL * 60: REM PERIOD FINISH TIME 
130 TR= PF-TI: REM TIME REMAINING 
140 GOSUB 400 
150 PRINT "[clrl" T$ 
160 IFTI <PFTHEN 130 
170 END 
400 REM CONVERTS SECONDS TO MM:SS 

FORMAT 
440 T3 =INT (TR / 60 + 0.5) 
450 MI = INT(((T3 /60/60) - (INT(T3 /60/60))) * 60) 
460 B$=STR$(MI) 
470 M$ = MID$(B$,2,2): IF Ml <IO THEN M$= " 0" 

+ MID$(B$,2,I) 

480 T2=T3 - (Ml * 60) 
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490 SI= INT(((T2 /60) - (INT(TE /60))) * 60) 

500 B$ = STR$(S1) 

510 S$ = MID$(B$,2,2) : IF SI< 10 THEN S$ = "0" 


+ MID$(B$,2, I) 

520 T$=M$+ ":" +S$: RETURN 


The most valuable feature of the timekeeper is 
the ability to control the length of pauses made 
during execution, independent of the program 
lines being executed. The friendl y computer guide 
shows how to make delays by using a FOR ... NEXT 
loop with the statements: 

FORI=lTOIOO:NEXTI 

The major problem with this method is that it ties 
up the whole program while you pause. You can 
insert program lines for execution during the loop, 
but then some guesswork and experimenting will 
be necessary every time you program to obtain the 
desired pause. Frequently you wi ll have to com­
promise between the statements you want to execute 
and the time you can allot to the pause. Finally , if 
the lines executed during the pause contain the 
decisions with varying amounts of program to be 
executed based on the decision , the length of the 
pause becomes unpredictable. 

Getting Control Over Pause 
The timekeeper counts independently, on a steady 
basis, and allows you to assume control of the length 
of a pause , while permitting other parts of the 
program to continue. To do this you simply note 
the time the pause begins and add the desired 
pause length , giving the time the pause will end. 
An IF decision watches for the clock to exceed that 
end time , and you can run other parts of the pro­
gram whi le the pause is in progress. The decision 
watching for the end of the pause must be made 
with a reasonable frequency, so the number of 
statements you can execute between repetitions of 
the end-time decision wi ll depend on how long the 
pause is and how exact you want the measurement 
of the pause to be. 

As a very conservative rule-of-thumb, allow 
twenty eighty-character (mu ltiple statement) pro­
gram lines to reach the end-time decision at an 
interval of about ten percent of the total pause 
length. For example, if I pause for about tense­
conds, I can allow up to one second, or about twenty 
program lines. Similarly, a two-second pause wi ll 
a llow up to four program lines between repetitions 
of the end-time decision. You can use a greater 
number of lines if they do not contain several 
statements each. 

These time estimates are very rough: do some 
experimenting yourself to find how man y state­
ments you can squeeze in and still get accurate 
control of the pause length . Once you have estab­
lished some rules for yourself, they should be 

useful in a ll your programming. 
As an example of the pause, let's say that I'm 

writing a game program in which we explore a 
dungeon . If someone casts a magic spell of dark­
ness, then I want to g ive no visual clues for the 
length of the spell - say twenty seconds - while the 
action of the program continues. The following 
segment of a program will provide that effect: 

100 DEF FN PS(T2) =TI+ (T2 * 60~ 
350 REM THE SPELL IS CAST 
360 GOSUB 900 : P 1 = FN PS(20) 
370 REM Pl= TIME TO END BLACKOUT 
380 REMTHE 
390 REM PROGRAM 
400 REM CONTINUES 
410 REM RUNNING 
420 REM WITH A 
430 REM BLACK 
440 REM SCREEN 
490 REM (UP TO FORTY PROGRAM LINES) 
775 IF TI >Pl THEN GOSUB 902: GOTO 800 
780 GOT0380 
800 END 
900 POKE 36879,8 : FOR I = 38400 TO 38906 : 

POKE I,O : NEXT 1 
905 RETURN : REM BLACKOUT MAKER 
920 POKE 36879,78: RETURN: REM BLACKOUT 

LIFTER 

This ap plication uses the function PS to relate 
th d esired pause length (T2) to a future time 
value (P l ) wh ich defines the end o f the blac kout. 

Another application of the pause timer can 
lim it how often I may perform an action. Im writ ing 
a game in which the player fires a laser cannon that 
takes five seconds to recharge before it ca n be fired 
aga in. The line wh ich times the firing interva l 
looks like this : 

350 IF PEEK(l 97) = 35 AND TI >Pl THEN GOSUB 
800 : Pl= TI+ (5*60) 

800 RETURN .: REM VISUAL AND SOUND EFFECT 
FOR LASER FIRING 

Here there is no need to worry about runn ing the 
end-time decision within a set interval - the next 
time I want to fire the cannon , the logical A Din 
the d ecision checks to ee if it has recharged . This 
pause method can also be used in a n education 
program, to limi t how soon the student may answer 
after a question appears, or may try a second time 
after an incorrect first answer has been entered . 

If yo u're il)t rested in convening exi ting 
programs to timekeeper pauses, the statement: 

FOR I= 1TO100: NEXT I 

is worth about eight counts on the timekeepeer, or 
0. 13 seconds. There wi ll be some d ifference be­
tween this statement ar1 d a longer loop. For in­
stance, modifying the statement to: 

FOR I = 1TO1000: NEXT I 
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ACADEMY 

Software 

FOR THE VIC-20 • 

• 	 TYPING TUTOR - $9.95 
4 programs o f increasing d ifficulty teach touch typ ing . 
Calculates words per minute and cou nts errors. 

• 	 FLASH-TESTER & FLASH-LOADER - S7.95 
2 programs. Tester prog ram selects questions once per 
ro und at random. keeps score and allows re -test of missed 
quest ions. Data tape with 50 States and thei r capi tals 
included. Loader prog ram allows you to make your own 
data tapes for use with the Flash -Tester. (Use fo r English­
fore1gn vocabu lary. historical events-dates or names. etc .) 

• 	 HANGMAN - $7.95 
Animated custom character rewa rds the correct answer 
with music and a dance. Lose and he is hanged . Instructions 
fo r chang ing th e word list are incl uded. 

• 	 SHARK JAWS - SB .95 
Arcade type ga me. Animated custom characte r swimmers 
try to cross channel as sharks attack. Harpoon the sharks to 
bring your swi mmers in and bea t the previous high score . 

• 	 VIC-DEFLECTION - S6.95 
Game for 1 to 4 players in turn. Keeps score of all players . 
Level of difficul ty option . Deflect the movi ng bal l in to the 
target. 

Sh ipping & handl ing S1.00 per order 

Cal1forn1a residents add 6% sales tax 


Sold by mail only 

ACADEMY SOFTWARE 
P.O. BOX 9403 
SAN RAFAEL, CA 94912 

T his is wor th 72 cou nts, o r 1.2 seconds, not the 
eigh ty counts one might expect. 1 his i. because of' 
the "ove r head " time need ed Lo es tabli sh the loop 
du ri ng executio n. The re may even be d iffe rences 
between machines. You can check vo ur own timi ncr 

. 	 0 

with thi s simple program : 

10 BT =TI 

20 FORJ= I TO 1000 : NEXT J 

30 IT =TI 

40 ET = IT - BT 

50 PRINT ET, ET/60 


Th is d isplays the time passed in bo Ll1 counts and 
second. . T ry va ryirw the length of' the loop in li ne 
20 to get a ge ne ral id a o f' what the "o \'e rhead" 
time is on your compute r . 

You need to do nothi ng to the ti mer to use it 
as a basis for pa uses. However , if' yo u have the VIC 
o n fo r long pe r iods, or ir you sel T I$ lo k ep clock 
time and run the progra m nea r mid night , be ca re ­
ful : if the pause sta rts be fore midn ight and ends 
a fte r , you may neve r reach the end of the pause, 
since the clock resets to 000000 at midn ight. You 
can put in add itio na l ·wteme m s to wa tch fo r th is 
problem and compe nsa te for it ; you ca n have the 
program reset the clock LO 000000 before timing 
an y pauses ; o r you can igno re the po sibility a nd 

hope for the best. T he th ird optio n , technica ll y 
unsound as it is, req ui res the leas t cll ort: and 
presents no g rea t th r -a t. 

T hese pa use tech niq ues have two importa nt 
fea tu re : co ntro llable pause le ngths a nd the a bility 
to run oth r . unrelated parts of the p rogram whi le 
the pa u e i. in e ffect. v\ hen yo u d e\·elop a program, 
yo u can e lect a length or pa use that will nol chang 
as yo u acid , cha nge. remO\·e, o r re loca te program 
state ments. T he pause can also be lengthened o r 
shorte ned LO suit you r need s, with out majo r changes 
in the program itse lf'. \'o u ha\'e mad e yo ur pa u e 
ind ·p ncl e m or th program that co nta ins i1. 
the sam ti m . )'O U an execute li nes o f' a n unrela ted 
po rt io n of' the progra m whi le the pa use is in prog ­
ress, makin g the program inde pendent o r th e 
pause it execu tes . T he timekee pe r in the V IC give · 
the programmer much be tte r comrol of' rea lism in 
hi s ga me and simu la ti on progr·ams. © 

COMPUTE! The Resource. 
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An Easy Way To 
Relocate VIC 
Programs On 
Other 
Commodore 
Computers 
Greg Sherwoo and Ross Sherwood 
Manhattan. KS 

BASI C p rogra m that a r ge ne rated o n Commo­
dore's ne \\· co lor compute r . th e V IC-20 , sta rt a l 
me mo ry loca tio n 4097 ra ther th a n at I025 as in 
Commodo re's other com p ute rs. T hus, if' you wish 
to use fea tures ava il able fo r some o r th e other 
computers such a T oolk it , e tc. to edit o r modify a 
program \\'ritten o r slo r cl from a IC. yo u need 
to re loca te the program so it sta rt a t m mo ry 
locatio n l 025 . 

The fo llowing is a descripti on o f a quick a nd 
simple meth od o f re location of V IC program , I 
\viii d escri be two ve rsio ns, o n using th e built in 
monito r a nd th o th er cl o ne in cl i1-cct mode. 

T o re locate a VI C program from th e monitor, 
load th e program from tape a nd the n e nte r the 
monitor with SYS I024. ex t, look a t th e first part 
of BASI C me.mo ry by typin g M 0400 0400 . Ma ke 
the foll owing changes to the di splayed m mo ry: 

' M 0400 00 01 IO 00 00 99 00 XX' 

(XX means doesn 't matter.) 


ext exit th e monitor by typing a n X. ow 
type LI ST and the IC p rogra m shoul d Ii . t out 
with an addi tio nal line (line 0) a t th beginnin g: 0 
PRI 1T Fina lly type "O" a nd RET R and th e 
VIC prog ram is re loca ted and can be edited o r 
modifi ed at will. 

T o accompli sh th e a me chan ge in dir ct 
mod e, the fo ll o \,·ing ix PO KEs a re nt red : 

POKE 1025, l:POKE 1026,16 

change link pointers to VIC prog ram 


POKE 1027,0:POKE 102S,O 

create line #0 


POKE 1029,159 

put PRINT on line 0 


POKE 1030,0 

end of line indicator 


Tow, as abo\'e, type LIST and th e VIC p ro ­
g ram will list with th e additio nal line 0 PRi l\ T. 

La t, ty pe "O'' and the lin e 0 will be elimina ted 
so th e VI prog ram can be edited . 

T his meth od wo rks \\'ith bo th BAS IC 3.0 a nd 
4.0 Commodore computers and . thro ugh it hasn 't 
been tes ted o n o th er ,-e r io ns. it sho uld wo1·k o n 
th ose as well. It has been success full y used o n both 
40 and 80 o lumn mac hines. 

I f you sho uld wish to re locate severa l VIC 
prog ra ms in success io n , th e fo llo wing assem bly 
language ubroutine can be used . It begins a t loca ­
tio n 926 in th e second cassette buffer a nd ca n be 
ca lled by SYS926. To load this program . e nte r th e 
monitor a nd type M 039 E 03C8 anncl chan ge th e 
memory as follow s: 

039E A9 00 SD 03 04 SD 04 04 
03A6 SD 06 04 A9 30 SD 6F 02 
03AE A9 01 SD 01 04 A9 10 SD 
03B6 02 04 A9 99 SD 05 04 A9 
03BE OD SD 70 02 A9 02 S5 9E 
03C6 60 00 XX XX XX XX XX XX 

This prog ra m can be saved o n ta pe o r di . k by 
sa,·ing from 039£ Lo 03 '8 a nd th e n ca n be load ed in 
anytime a nd used to r ·loca te VIC p rogra ms \\'ith a 
SYS926 comma nd un til the mac hine i tu rn cl o ff o r 
th e second cassette buffe r is u eel fo r some o th er 
purpose. T hi s subroutin e i · loca ted hig h eno ug h in 
th second ca sette buffe r th a t disk o pe rat io ns do n 't 
ovennite it. 

T his subro u tine a u tomatica ll v e rases line 0 a nd 
so that , whe n yo u re turn Lo B SIC, the VI C p ro ­
g ram is moved a nd read y LO be edited , tc. witho ut 
th e necessity or re moving lin e 0. 

0:39E A9 00 LDA #$00 
03Af1 :::r1 ~~1:::: 04 '.::TA $04CC 
03A3 :::r1 04 04 '.3TA $0404 
03A6 :::r1 06 04 '.::TA $0406 
(1 :3A9 A9 30 LDA #$30 
03AB :::ri 6F 02 '.:;TA $026F 
03AE A9 01 LDA #$01 
03.BO :::r1 01 04 '.:;TA $0401 
(1 :3:B:3 A9 10 LDA #$1[1 
~:1:3E:5 8D 02 04 ::;TA $0402 
i] :~: :E: ::: A9 99 LDA #$99 
03I:A :::D 05 04 '.::TA $0405 
03I:D A9 OD LDA #$OD 
03BF :::D 70 02 '.3TA $0270 
03C2 A9 02 LDA #$02 

.-.c-­03C4 9E :::TA $9E·=··-' 
03C6 6[1 i:::r:; 
03C7 00 BF.:K 
(1 :~:c: ::: 00 I:F.:K 

© 



Review: 

UMIAmok 
For.VIC 
HaNey B Herma 
Associate Editor 

One o f th e reasons peo ple buy pe rsonal com pute rs 
i. to play game . I con fess that this rev iewer is no 
exce ptio n. In contrast to a ll th · serio us ap plicatio ns 
or compute rs, it is still fu n lO re lax and play a n 
occas iona l interesting and cha lleng ing game. The 
Commodore VIC is pa rticul a rl y suit cl for ga m e 
p laying as it comes with a n inte rfac ·for a joys ti ck 
and can play sound e ffects through th e TV spea ke r. 
Unusual displays are a lso poss ible because o ne is 
not limi ted to a standard character set composed of 
I u crs, numbe rs, and graph ics. A knowled geable 
use r ca n define a new set fo r speci<il e ffects. 

mil now , the VIC ga m s I hav prev iewed 
have , for th e most part. bee n good. bu t n verthe less 
have not taken full advantage of a ll the V IC s·capa­
biliti es. All of them have bee n writte n in BAS IC 
which can be too . low fo 1· good animated di . plays. 
Machine language usua ll y looks much more rea li ­
tic. T he AMOK program was a pl asa nt surprise. 
1 he au th or , Roge r Me rritt , seems to have done 
eve r ything right. His mac hine language program 
uses t.h e features of th e V IC to advan tage. My kid , 
on whom I re ly to advise me on game prog rams , 
rat ed it a J (out of I 0 possible). I did e njoy playing 
with it m yse lf, but not as much as they did. 

You Against The Angry Robots 
T he gam ,,·orks lik this: yo u ar in a partitioned 
room with angr ro bots. The robo ts, sho wn in 
various colors, are shooting at yo u and you , of 
course, a re dodging and re turning th e ir fire . You 
ge l three cha nce. befo re th e game is ove r. Yo u lose 
a chance wheneve r yo ur characre r tou ches t.h 
wa ll s, pa rtitio ns, or robots. If th e robots hit yo u 
with th eir fire , yo u a l o lose a chan ce. Your charac­
ter is controlled with a joystick o r the key board . 
Othe r rooms can be e n Le reel (th e door close· be hind 
you) whe1·e you encounte r a Il e \\" se t or diffe re ntl y 
co lored robots. T he object of th e game is Lo score 
I he most poi m s. The co lor or th e robot de te rmines 
its point score a nd th e re are bonu sco res . Th e 
difficul t) of the game i se t a l th beginning. 

I think. in a ll fa irness. o ur en thusia mis panly 
du e LO some or the re lat ive ly µed estri an v IC pro­
grams which we have pre\·iously see n. Your cha r­
acter in this program is a sig ht lo be hold. I have 

Your VIC® Will Smile 

It Meets llllfl'~ 
Your VIC is one cute llltle beast. with lots 
of features for the price· color. sound . PET 
Basic. and a real keyboard . But your VIC 
needs programs to show o ff all those grea t 
fea tures . and lhat"s what VIXEL is all 
about. We bring you a cassette with 
several c lever . imag inative prog rams. 
created just for the VIC. Naturally. a well­
written book let of instructions comes wi th 
every VIXEL. 

VIXEL #1 is available now for only $12 .95 . 
includ ing shipping 1n the US and Canada 
lt"s the son of outstanding soflware 
package you"d expect from the folks who 
have published over 150 greal CU RSOR 
programs for lhe PET. 

VIXEL will make your VIC smile. And you"ll 
Sm i le 100. VISA llnd M ASIOICIUd welcome 

THECODE 
WORKSl/flff ' M 

Tne Cooe Wor\is 
Boa 550 

VIXEL 11 a lr•demark ol The Codt Work1. Go1e 1a . CA 93116 
VIC It a l11dem1rtc ol Commodore Business MachlnH. Inc. (805i 683· 15M 

Great VIC Software 
New Programs for your VIC Computer 

On Cassette! 

COLOR & SOUND 


• Cattle Roundup • Adventure 
• Artillery Shoot • Head On 
• Micro Maze • Target 
• Snake Out • Hang In 
• Trapper • Chase 

$9.95 ea. 
(Includes shipping, Arizona residents add soles tax) . 

Ready To Load - Hours of Fun! 
Write For Free Catalog 

ComputerMat Box 1664 Dept. V 
Software Lake H avasu City, AZ 86403 
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not seen graphics this good on either the VIC or 
the PET and it approaches animations I ve seen on 
dedicated video ga mes. I recommend this program 
highl y, particularly if you have game playing kids. 
I am told it is similar to the arcade game BEZERK. 
An adult may not stay interested for hours, but a 
kid will. Think of all the quarte rs yo u wil l save. 

Hints by Herman - if yo u have added the 3 K 
memory ex pansion , a spec ial load sequence is 
necessary. Use: 

LOAD " ", l , l 

SYS 4 110 


T his is not in the instructio ns. 

United Miaownre / 11d11stries 
3-13 I H P 11 111 1111 a Blvd. 
Po111unn. CA 91768 
1s.r © 

Review: 

UMI 3KVIC 
Memory 
Expansion 
Harvey B. Hermon 
Assoc iate Editor 

This small circuit board is designed to plug into the 
44 contact female edge connector inside the VIC. 
It adds 3 K of RAM memory to the 5 K no rmall y 
present. When the VIC is power d up the bytes 
free message hould now total 6655 in tead of 
3583. Thi means that prog ram loaded from tape 
can be almost twice as long as befo re without run­
ning out of memory. The board also has two empty 
RO I sockets which allow up to l 6 K of programs 
on chip to reside permanently in memory. T he e 
programs do not disappear when power is turned 
off or lost. Initial startup with ROM-based software 
is much more convenient compared with a long 
program loading from tape. Many ROM ga mes 
and other interesting ROM program will be 
marketed by MI and other companies. This 
boa rd will allow you to use them without additional 
ex pense. 

The circui t board is easil y install d. T he VIC 
case does note\ en have to be open d as the board 
fits through the opening in the rear. If you read 
and follow the quite explicit directions, I predict 
you won't have any difficulty. 

It's Solidly Constructed 
I have severa l po itive comments. The board look 
solidi construct cl and seems to be we ll tho ught 
out. Each RO M can be placed in one of' two areas 
of memo ry and three ROM sizes can be acco mmo­
dated . T he instructi ons even give technical hints to 
advanced hobbyist who intend to prog ram their 
own RO Ms. T he pric is com petiti ve with similar 
boa rds I have seen advertised , but have not yet 
examined criticall y. 

I have two minor negative comments. Contact 
fin ge rs on the boa rd a re not gold plated so corrosion 
could b a problem unde1· certain conditions. This 
will probably not be a conce rn in typical household 
use , howev r. T he board sticks out a li ttle from the 
back of the VIC and is unprotected . Users will 
have to take care that it does not get kn ocked about. 
Again , l do not s e thi as a se rious p roblem. 

A · you may have in ferred . I am quite happy 
with this memory expansion. I fe lt omewhat limited 
by the small amount of ava ilable RAM in th original 
VIC. Now I can run more ambitious pro ,Tams. l 
am also looking fo n va rd to installin g 1he beuer 
ROM-based programs wh n they become available. 

Unitn l M icrowart' /ll d11.1trit'.1 
3-13 1H1'01110110 Hh 1d. 
Po111011 a, CA 9 1768 
579.95 © 

f)~.
nuFEKDP 


SOFTWARE PEOPLE 

Games for VIC 20 a\lailable MJl 

A LL 5 FOR $35.00 ORS9.99 A PIECE 

VICMAN · you guessed it - you won't believe i t 

ALIEN PANIC · dig holes lhrough brick fl oors of 
th re e sto ry ladde red maze to trap al ien 

DODGE CARS - fos l fun hard to qui t p loy ing - keep s top 
5 scores and compares with lost 50 

BLOW UP - you and o l ive mine field filled wi th booly · 
get os much os you co n in two minutes 

BANK ROBBERS - ju st lr y to ma ke crim e pay - before 
the pol ice come 

ALSO - Coll ide, Bomber, Raceway and mony more send 
S.50 for mo re information . 

*TiiiFEKDP 
P.O. BOX 156, SHADY COVE , OREGON 97539-0156 

VIC ~ s a 1eg1s te1 ed 


l radema1k to r 


Commador Bus. Machines 


' NUFEKOP :Druid origin , concerned w ith the pull ing of a extrordinar l ly 
large amount In a sma l l Pocket or encl osure : poss ible mys · 
tica l connotations . 
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Alphabetizer 
Jim Wilcox 
Vienna, WV 

The follo win g prog ra m \\·ill a lphabe tize le tt rs or 
put numbe rs in orde r l'rom lowest to hi ghest. T he 
first thing that will happe n is the screen will cl ear 
and the message "HOW MANY VARIABLES ?" 
\\ill appear on th e screen. \'ou th e n type in the 
numbe r of names you \\·ish Lo sort. The va riable 
"VA R" will ta ke 011 th e valu e typ ·cl i11 . T he sLal e ­
me 1JL at line numbe r 20 will se t th e amounL of 
va riabl es of the dime nsioned variable ''A$''. If you 
are stuck o n dim nsion ecl variables, 1·ead on. 

DIMensioned Variables 
Dimensione d var iable · ca n be com par d Lo ho uses 
on a st ree t. Le t' · sa\· the house numbers on this 
b lock sta rt at one a~d e nd at te n . T h ey a ll be lo ng to 
the street na m e 1, sa " Washi11 g ton. " T o make· 
things easie r than naming each house afte r a dif­
f'cre nl pres icl e11t. th ey a re g ive 11 11umbers. Th e re 
might be anoth e r ho use with th e numbe r two , but 
no t o n the same st reel. T he name of th e stree t is 
the va riable . but th e re is mo re th a n o ne hou e on 
the stree t. which are \·ariabl e. 100. To get a leuer to 

h ouse # 2 o n Washin gton Street, one would have to 

\\Ti le th e pe rson 's name, "Jones ." who wo uld reside 
a t 2 Washington Street. In a compute r program 
o ne could set th e variable WA HJ NCTON $ (2)= 
"JO N ES". I Washingto11 Street might have th e 
"Geo rge' ·" li vin g there so th e var iable \\·ou ld be 
WASHINCTON$( I) = "GEORCE". So a dime n­
sioned ,·a ri able is a variable that has 01 h r va r·iables 
relate d to it , i. e. a ll th e peopl on th e b lock have in 
commo n the fact th ey li ve on WashingLOn Street. 

I recom1:nencl that you try a small li st first , 
suc h as te n of the le u e rs o f th e a lphabe t mix ed up . 
Th is will not Lake le ng LO put the charact e1·s in 
orde r a nd th e programme r can te ll wh e ther th e 
prngram was l )' ped in prope d r. On longe r lists it 
becomes te mpting to hit th e R UN /STOP key to see 
if th e compute r is stu ck in a n e ndless loop , but the 
lo n ge r the li st , th e longer it take . 

10 INPUT"{CLEAR}HOW MANY VARIABLES" 
; VAR 

20 DIMA$(VAR+22) 
30 FORA=lTOVAR 
40 PRINT"#"A; 
50 INPUTA$(A) 
60 NEXT A 
70 PRINT"ALPHABETIZING" 

COMPUTE!'s Listing Conventions 
:'1Li11 y prng-rams wh ich :i re li s te d i11 COMPUTE! use 
cursor co1111·o l ke\·s. co lor kc\·s. an d so l'onh . \ Ve ha,·e 
established a listi1i g n111vc.:11 ti;Jn \\'hi r h we bclic,·e 
cast:s th e tas k or l)'pin g- p rogra m s in ;1 ccura tcl )'. 

PET/CBMNIC Conventions 
(;c.:ne ra ll ~-. PET /C IH.!/ \'IC progn1111s will co 11tain 
b racke te d ll'o rds f'or a11 r s pecia l charactc.:rs: IDOV/NJ 
111 ·a ns 1he curso r-d o ll'11 k e~· : ['.' DOWN] 111 ca 11 s typ e 
the cursor-do ll'n kev th1·ee times . 

lf a p rog ram li;·1c.: run s ove r into th e ncx l lin e 
doll'n . 1he - symbol i11di ca tt:s wh e re th e li11c.: broke 
(i 11 case th e ll lllllbt:r of' spaces is unclear bt: L\\'ee 11 
q11 otc .~ ) - ,\ n undc.:rli11t: m eans th a t t ha t kc \· is s hifte d . 

VIC Conventions 

SET COLOR TO BLACK 
SET CO LOR TO WHITE 
SE T COLOR TO RED 
SET CO LOR TO CYAN 
SET COLOR TO PURPLE 
SET COLOR TO GR EEN 
SET CO L OR TO BLUE 
SET COLOR TO YELLOW 
F UNCTION ma: 
FUNCT I ON TWO 
FUtlCT!ON THREE 
FUNCTl ON FOUR 
FUN CTION F I VE 
FUN CTION SIX 
FUNCTION SE V EN 
FUNCTION E IGllT 
ANY NON- IMPL !:MENTED 

FUNCTI ON 

I BLK I 
(WllTI 
IR ED I 
t CY NI 
I PURI 
(GRN} 
IBLU} 
[YE Li 
(Fl I 
[f21 
t P l} 
[F4} 
[ F SJ 
[ F6J 
[ F7 J 
I FBI 

[NI M} 

*VIC 20 USERSI 
EXPANDOR MODULE 

add 24K with Expandor 

an open-air board 

$295 .00 
Expandor plugs d1reccly into che 'VIC 20 

expansion port and requires NO additional 
power supply. Expandor 1s a cost effective 
way to expand the 3K internal memory of 

the *VIC 20 up by 24Klll Programming of the 
*VIC 20 has become more practical wich the 

1ntroduccion of Expandor. 

Ask your local computer dealer 

or 


send check or money order to: 


QUANTUM DATA, INC. 

3001 Red Hill Ave. 

Bldg. 4, Suite 105 


Costa Mesa, CA 92626 

(714) 754-1945 


., rradema1k o f COMMODORE 

CA resioen[s ~clc.J t.Ho x1re!l c.:tx 

80 FORA=lTOVAR-1 
90 FORB=A+lTOVAR 
100 IFA$(B)<=A$( 

A) THENSM$=A$ 
(B): A$ (B) =A$ ( 
A) : A$ (A) =SM$ 

110 NEXT B 
120 NEXT A 
130 PRINT"FINISH 

ED ALP HABETI 
ZING" 

140 POKE36878,8 
150 POKE36874,25 

0 
160 FORA=lT0500 
170 NEXT A 
180 POKE36878,0 
190 POKE36874,0 
200 FORA=lTOVAR 

STEP22 
210 FORB=ATOA+21 
220 PRINTA$(B) 
230 NEXT B 
240 GETA$:IFA$=" 

"THEN240 
250 NEXT A 
260 END 



[]~S~SHAAE 

q[][][] 

-Works with all combinations PET/CBM models. 
-100D/o Hardware. No software required! 
- No special commands, User TRANSPARENT! 
- Up to 8 users can share a disk &/or printer. 
-10, 15, 20, & 25 foot cables available. 
- Connects in minutes, no tools necessary. 
- Ideal for EDUCATIONAL & BUSINESS needs. 
- Increases productivity - Reduces Costs! 

DISKSHARE 9000-3 3 USER SYSTEM WITH 6ft. CABLES $ 749 .00 

DISKSHARE 9000-8 8 USER SYSTEM WITH: $1149.00 
- THREE 6ft. CABLES 
- THREE 1 Oft. CABLES 
- TWO 1 5ft. CABLES 

DISKSHARE 9001-6 
DISKSHARE 9001-10 
DISKSHARE 9001-15 
DISKSHARE 9001-20 

ADD-ON CABLE CB FOOT LENGTH) 
ADD-ON CABLE C10 FOOT LENGTH) 
ADD-ON CABLE C1 5 FOOT LENGTHJ 
ADD-ON CABLE C20 FOOT LENGTH) 

$ 79 .95 
$ 99 .95 
$ 119.95 
$ 139.95 

For More Information Call: 


Questar International Inc. 
Suite 102 
7270 Woodbine Avenue. 
Markham. Ontari o Canada 
(416) 490-8044 

dealer and 
distributor inquiries 

invited 
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CAPUTE: 
Corrections and 
Amplifications 

- Issue #1 6 , pg. 107, ' The nwedge": in line 

I 16, th e fin al datum hould read H 259, not H25. 


- Iss ue # 18, pg. 60 , "Bits , Bytes and Basic Boole" 

the fo llowing lines should be changed in the pro­

g ram list ing: 


1060 FOR Al =OTO 3 

1070 A2=2tA l 

1090 SC(O,A3,Al) = SA(A3 OR A2) 


- Issue # 18, pg. I 18, "Assembler pdate" was 
missing the fo llowing program and was inad vert ­
entl y in the Atari Gazette. Mr. Brandon's Assembler 
fo1· th e PET (w hich o ri gina ll y a ppea red in Issue 
# 13, pg. 120) can be upgraded with the followin g 
moclifi ·a t ions to pe rmit LOAD/ AV Es of source 
code lo di sk: 

Program 2. 

300 	 PRINT"{DOWN}{REV}I{OFF}NP UT 

REV}D{OFF}ELETE I{REV}N{OF 

OFF}SERT {REV}L{OFF}IST {R 

REV}S{OFF}AVE L{REV}O{OFF} 

AD " 


305 	 PRINT " {REV}A{OFF}SSEMBLE {REV.} Q 
{ OFF}UIT" 

360 IF CM$="0"THEN11000 
370 IF CM$= "S"THEN12000 
1100 0 INPUT"FILENAME "; FL$ 
1101 0 OPENS,S , 2,"0:"+FL$+ ", S ,R" 
11020 FORT=lTOMEM 
11030 GET#S,IO$:IFIO$=CHR$(13)THEN110 

50 
1104 0 A$(T)=A$(T)+IO$ :GOT011 030 
11050 NEXTT 
11060 CLOSES 
1107 0 GOT0300 
12000 INPUT"FILENAME ";FL$ 
12 0 10 OPENS,S,2,"0:"+FL$+",S,W" 
12020 FORT=lTOMEM 
12030 PRINT#S,A$(T);CHR$(13); 
12040 NEXTT 
12050 CLOSES 
12060 GOT0300 

- I 	 ue #1 8, pg. 148, " In ve r ion Partitioning" will 
run o n the Orig in al ROM PET with the fo ll owing 
lines hanged (o ur thanks to Lou Sander): 

Program 3. 

033A A2 00 E0 00 D0 lD AS 87 

0362 AS 02 48 AS 66 48 AS 67 

0372 02 A9 FE 8S 66 A9 3F BS 
037A 67 Al 01 4B Al 66 Bl 01 
03B2 6B Bl 66 E6 01 C6 66 E4 
03BA 01 D0 EE E6 02 C6 67 AS 
0392 67 C9 21 D0 E4 68 BS 67 
039A 6B 8S 66 6B BS 02 6B BS 
03A2 01 3B A9 FF ES 7C 48 A9 
03AA 43 ES 70 4B A9 FF ES B6 
0382 BS 7C A9 43 ES 87 8S 7D 
03BA 68 BS B7 6B BS 86 EC 3D 

03CA BE 01 04 BE 02 04 BS 6F 
03D2 BS 7D A9 01 8S 6E A9 03 
03DA BS 7C AS 7C BS 7E 8S B0 
03E2 AS 7D BS 7F BS 81 AS B6 
03EA 8S B2 AS B7 8S B3 60 00 © 

NEW SOFTWARE 

The enemy is at the center of swirling rings of 
energy. Your mission - penetrate and destroy. 

*PHANTOM FIGHTER;M 

Defend Superstition Mountain from attackin~ 
UFO's. 

Two original arcade games for 40 column PETs. 

Machine language routines and graphics by Bob 

Carr and Kathy Higby, the originators of FROG, 

DANCER , OURANOS! and DROMEDA! 


···Each 14.95* on cassette··· 
Also Available 

WASPS . . . . . . . . . . 9.95* Cassette 
Defend yourself from killer insects! 

GRAPHIC DUO . , , . 6.95* Cassette 
Two terrific animated cartoons. 

GAME PAC , , , , ... 6.95* Cassette 
SUPERFROG!-AEROSOL!-WEATHER WAR! 

MftEile eftRPET 

P.O. Box 35115 Phoenix, AZ S5069 

·Arizona residents add 5% sales tax. 
Guarantee - 1f tor any reason, one of our programs wan·11oad, return 1t lor 
lrec replacement 



SOFTWARE • HARDWARE 
COMMUNICATIONS AND 
COMPUTER TOOLS 

• UMI RS232 COMMUNICATOR INTERFACE $49.95 
t 

Our AS-232 Communicator Interlace enables the 
c 

VIC-20 to talk to most RS232 devices 

• VICTERM A $19.95 

With lhe VICTERM A program , begin telephone 

communica 11 ons 

• UMI 3K RAM CARTRIDGE $39.95 

The easiest way to have 6655 bytes o f program 
memory in your VIC. 

• UMI 3K RAM EXPANDER $79.95 

For programmers , ROM developers and advanced 
users our JK RAM EXPANDER adds two ROM slots 
and JK of RAM memory to the Commodore VIC-20 to 
g ive a total o f 6655 bytes o f available user memory . An 

8-posi tion dipswitch provides switch - selec table base 
address and single-socke t enable/ disable to two ROM 
sock els 

• UM I BK RAM CARTRIDGE SB9.95 

Our 8K RAM CARTRIDGE adds 8K of user memory to 
the VIC-20 

• UMI SOCKETED BK RAM / ROM BOARD $29.95 

Our 8K board has four sockets for mixing and ' 
matching RAMS. ROMS. or EPROMS 

• BUTI (BASIC PROGRAMMER'S UTILITY ROM) $34.95 

A beauty ct a ROM that plugs in to CVH-0002. our 3K 
RAM EXPANOER. or CVU-0006. our 
RAMIROMI EPROM Board . 

• UMI VIC-20 REFERENCE CARD $4 .95 

Our 8-1 / 2" by 11 " laminated reference card is packed 

with common1y needed Commodore VIC20 
informa tion 

PROGRAMS FOR THE 
COMMODORE PET® 

• SATELLITES AND METERORITES $49.95 

Sa1elliles and Meterorites 1s a grea1er challenge than 
most space pilols have met. 

• SKYMATH $1 2.95 

Dec ima l add1t1on and subtractron with supe r PET 
grapnicst 

• MATH SERIES DISKETTE I $29.95 

Pedagog ically correct programs SKYMATH . 
SPACEDIV. and LONGDIV. on a 5-1 /4 .. Diskette for 
Commodore Disk Drives . 

• SPACEDIV $12.95 

Division practice wit h graphics that hol d the child 's 

inte rest 

• LONGDIV $14.95 

20 problems o f step-by-s1ep long division wilh super 

graphics and l -l nch high d191 1s 

• SUPERHANGMAN $16.95 

Superior graphic version of th e popular spelling game. 

• DEALER INQUIRIES INVITED 

• ATTENTION SOFTWARE DEVELOPERS 

~ 

" 

GAMES AND 
ENTERTAINMENT 

• ALI EN BLITZ $24.95 

Spilt second reactions at the super human 9th level o f 
ALI EN BLITZ. will fmd how good you really are. 

• SPIDERS OF MARS (CARTRI DGE) $59.95 

You are a trapped space fly , fire at lhe horde of 
M artian Spide rs wendrng !hei r way to sa11 sfy their 

urge 10 devour you 

• BLASTOJDS S1B .95 

Blast the cruising junk from space miner"s rock pi les 
10 smi thereens before ii crashes into you. 

• A -MAZ-IN S1B.95 

Fast action colo r game for one o r two players 

•AMOK S1B.95 

The halls ct AMOK are populated by robots that obey 
one instruc t ion ­ Get the in truder! 

• ROBOT BLASTERS $39.95 

Only blasts from your lasers can breach the 

nea r· 1mpregnable rows o f walls circling you r only 
means of escape. 

• ASTRO TRANSPORTER (CARTRIDGE) $59.95 

As Captain your duty is 10 use your powerful 1hrustors 

to guide space barges to a so ft landing on Earth . 

• 3D INVADERS (CARTRIDGE) $59.95 

A new view - from th P. w1dc·angle v1ewport of your 
movable laser T iers 01 atlackers march back and lorth 

above you. dropping bombs 

• MASTERWITS $9.95 

Try to deduce the pattern of four markers. using 6 
colors. MASTERWITS hides from you! . FABULOUS FOUR I $59.95 
Four al our most popular and exci tin g game 

casselles in one package 

STAR WARS Blast that tie f igh ter ' 

DRAGON MAZE Lurk ing man ·ea ting d ragon. 

LASER WAR Blast away space debris and aliens 

INVADER FALL Allen pn ralroope rs desce nd from space. 

EDUCATION 

• SUPER ADDITION , SUBTRACTION, 

DON'T FALL 

One cassette con tains all three educationa l games. 

• SKYMATH 

With oxcellent graph ics. SKYMATH shoots S·d1 g11. 
3·place addition and subtrac11on problems into 

screen's " sky" in 1·inch high digits . 

• SPACEDIV 

Division practice w11h g raphrcs that hold the child 's 

in terest 

$14 .95 

S14 .95 

$14 .95 

GAME PROGRAM CARTRIDGES NOW 
AVAILABLE-ORDER NOW! 

Please contact UMI for distribution and top royalties. Cartridge kits avai lable in quantity. 

• . MASTERCARD/VISA Accepted 

• 3431 H POMONA BLVD. • POMONA, CA 91768 • PHONE (714) 594-1351 • 
VIC 20 and PET are Regislered Trademarks of Commodore Business Machrnes 
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Board Offers 24K 
Additional 
Memory For VIC 20 
Quamum Data Inc. ofC:osta 
Mesa, CA a nnounced the firsL of 
iLs ne \\· products to e xpand the 
ca pabiliri es of Lh e Commodore 
V IC: 20 pe rsonal comput e r:!\ 
Board a ll owing up to 24 K of 
additional user me mory. Desig­
nate d the QDI Expa ndor, it 
expands Lh e m e mOI' )' o r th e VIC 
Lo a t<ll a l o f' 29 K byte-. 

Des ig ned for Lhose use rs 
\\·ho need more tha n Lh e 3 K of 
user RA r avai lable on th e V IC, 
Lh e QD I F.xpandor is avai labl e in 
sc veral con f'i g u ra tion s f'rom 0 K 
Lo 24 1' of' addiLional me mory. 
The boa rd uses state of Lh e art 
m e mori es which allow th e board 
Lo consume less than I:>0 M \ 
e \·e n whe n f'ull y loaded " ·i1 h 
R \M. These me mories are a lso 
pin compara ble \\·ith popular 
EPROMs a nd RO Ms and th ev 
ca n be mix ed and m atched i~ HK 
blocks. 

In iLs sta ndard co nfi g urarion. 
Lh e QDI Expa ndor uses m e mory 
f'rom HEX 2000 to 7FFF but iL 
Illa )' also bej umpe rccl LO ope rate 
one of' th e HK blocks in th e J\000 
to BFFF ra nge, "W h e re the ability 
of' th e boa rd to ha ndle ROMs is 
very co n ven ie n t. " e xplains Dick 
Edwa rd s, QDl's preside nt. 
"That 's because Ll1 e V IC starts 
looking ;1t loca tion AOOO on 
po\\'e r Up to see if th e re is a ma­
chin e language program prese nt 
in ROM, ;111d. if' the re is. it \\'ill 
run that program . v\'c e xpect this 
f'ea turc to be o f specia l inte rest to 
sys te ms houses, who a re going to 
use this compute r where a res i­

d e nt m ac hin e la ng uage prog ram 
is importa nt. " 

J\leas urin g -1-. 5 b)· 6 inches , 
the QDl Expandor c tn plug 
dirccth· int o th e \ ' I C: m e mo n · 
e xpansion port or in th e cx pa n­
s io11 chassis that QDI \\'ill soon be 
anno un cing. P1·iced at a suggcs Lecl 
reta il of' :ji;2!=J:). 00. Lh e board is 
a\'ai lahlc f'rom stock. 

For f'u rt h r in for mat io n 
co nt ac t: Quantum Data. Inc .. 
300 I Redhill , Bldg. -J. , Su ite I 05 , 
Costa r-. Iesa. CA 92626. 

POI Announces 
Publication Of 
Do-It-Yourself 
Spelling 
Prog ram Des ign , Inc., th e Green­
wi ch . Connecticut, firm th a t 
specia Iizes in th e d es ig n. d e,·e lop­
nten t. ;11 1d m ;1rkcti ng o f' edu c 1­
tio11a l co urse \1·are Fo r microco m­
pute rs . hasjust publi shed a ne \1· 
s pe llin g program e ntitl ed 00-IT­
YO C RSFl.F SPF.LU NC . L' nlikc 
oL h r spelling programs 0 11 th e 
market, Do- It- You rse l rSpellin g 
a llo\,·s th e use r to add \'oice LO the 
prog ram. 

Do-1 L-Y Oll rse lr Spell i11g 
allows teac he rs. pare nts. ;111d 
other indiYiduals LO crea te Lh c ir 
ow 11 spe lling progra ms . Following 
simple in sLructions , the pe rson 
e nte rs a se ri es ol' I 0-\rnrd li s ts 
into th e co111pute r progra111. The 
word list s mi g ht co nsis t of' a 
child 's vocabula ry assignment. lt 
might consist of science \1·orcls or 
musi cal te rms or e \'C ll th e n;1111 es 
or baseball pb~-c rs . 

Do-It- \'ourse lf' Spelling 
co m es ,,·ith a list of' 1950 \rnrds 
that e ,·ery child should recog11ize 

and be a ble to spel l b,· th e time 
he or sh e g radu ates f'ro m 6L11 
grad e. T he m.>rds are organ ized 
by g rad e. There a re :) 0 li rst-gTade 
word -. 300 ,,·ords f'or eac h of' Lh e 
second. third. a nd fourth g rades, 
and 500 ll'ords for eac h o f Lh e 
f'ihh a nd sixth grades . 

Do-lt-Yo11rse lr Spelling is 
a\'a il ahlc for use on ALari mi cro­
compule rs \\·irh a me mo n · of' a t 
leas t SK. The program re ta il s 
for $ I 9.95. 

For additional informaLio n. 
contact: La uri e Hall , Prog ralll 
Des ign , Inc.. 11 lclar CL. . Cree n­
\1·ich , CT 06830 203-66 I -8 799. 

Mountain Computer 
Announces 
RAMPLUS + TM For 
The Apple II 
Computer 
Scotts Valley, CA - lountain 
Computer has just released a new 
cl ual 16 K RAM ca rd for t he A pple 
II . Two banks of l6K selecta ble 
RAM expand the Apple to SOK of 
available memor·y. The second 
bank of I 6K RAM is controlled by 
user-supplied software . H a rdwa re 
a nd/or software selection of each 
16K ba nk of RAM is controlled by 
the use r. The card a lso provides 
its own refresh circuitry. 

Card installation is simple, 
just install it in a n y 1/0 slot. When 
RAMPLUS + is in Slot 0 , it e mu­
lates an Apple La nguage Card®, 
a nd you can install multiple RAM­
PLUS + ca rds in to th e same 
Apple II. 

Status includes the area and 
bank of RAM selected, READ , 
READ or WRITE operation , 



NOW TWO LOCATIONS 

SAVE TIME• SAVE SHIPPING 

PRINTERSComputers Centronics 739· 1 . . . . . . . . .. . . . . . ..... $649.00
ATARI SOFTWARE."'-. Dlablo 630 Special . . . . . ....... ....... .. ..... $ 1799.00 


CX404 Wero Pr ocessor $1 19 00for people:- Epson 
CX404 PILOT 	 $68 00 MX70 • . . . . . . . . . .. . ... .. ... . . .... $359.00·---o CX413 M1crosol1 Basic $68 00 

ATARr 
MX80 ... . . .. .... . ..•..••.. ..•••. ••. . . ... .. $469.00 

CX4101 lnv1t a110n To Programing I S17 00 MX80FT . .. . • . .... .. . ... . . .. . . . .. . . ... Call 
CX4102 K1ngoom S13 00 MX100 . . ... ...... .... ..... .. . . •• . . .. Call 
CX4103 Stat1s11cs S17 00 NEC 
CX4104 M1ahng L1s1 $17 00 8023 . . . . . .. . . . . • . . • . • • • • . . . ... $639.00 
CX 4105 Black1ack $13 00 7730 ... .. ..... .. ........ .. .... . . . . . . Call 
CX4106 1nv11a t1on to Program ing 2 S20 00 7720 ..... .. . .. . . Call 
CX4107 B1orythm $13 00 7710 ... ............. . ....... . .. .. ....... . .. Call 
CX4 108 Hangman $13 00 Okidata 
CX4 109 Graph it $17 00 82A .. ... .. ...... .... . . .... ... . . . . .. ...... $499.00 

- - -- _!11!1...,!f!!I. CX4110 Touch Typ1nQ S20 00 83A . . . . .. . . . . . . . .. .. $769.00 
CX4008 SPACE INVADERS . .. . $32.00 84 ......... . . . . ... .. ... . .. .... $1129.00 
CX4 112 S1ates & Cap11a1s S13.00 Citoh Starwriter aoo™s599 25 CPS·P ........... . ... . .. ..... .. . . . .... S1329.00 

410 Re corder $59.00 CX4 115 Mor tg age & Loan Analys is $1 3 00 
CX4 l lt European Coun1n es &Cap itals $ 1300 

45 CPS·P ........... . . .... ..... ....... ... $1699.00 
810 Disc Ome S44 4 00 CX4116 Person;.I F11nes s Program S59 00 Paper Tiger 

822 P11n ter $359 00 CX4117 1nv11a 11on To Programing 3 $2000 
 445G . . . . . . . .. • . . .. . . . .. . . .. . .. $699.00 
825 P11nter $629 00 CX4118·20 Conversa t ional Languages IP.a I $45 00 460G . . . . . . .. ... . . . ...... ... . ... .. ....... $899.00 
830 Modem $159 00 CX4121 Er1erg y Czar $13 00 560G . . ............... . . . .... . . .. .... . . . $1129.00 
820 P11nter $269 00 CXL4001 Educational Masler $21 .00 Talley 

$23.00 8024-7 . . . . . ... ... . .. .. ... . ........ .... $1 399.00 
CX600 1·17Talk& TeachSe11es 1ea 1 
8024.L . . . . . . . $1629.00 

850 Inte rface 	 $159 00 
New DOS 2 Sys 1ern 	 $2 1.00 CX8106 Bond Analysis $20.00 

$20.00 Xerox 820 CX8107 Slack Analysis 
$20 00CX30 Paddle 	 S18.00 System I 5y,-· . ...... $2450.00CX8101 Stock Char tingCX40 Joy St ick 	 $18 00 System II 8" .. .... . ............ S2950.00 
CXL4002 Basic Computong Language 	 $46 00 
$4 6 00 CX853 16K RAM 	 $89 00 CPM 5 y, ....................... $169.00 
CXL4003 As sembler Edit or M1 crotek 16K RAM 	 $75 00 $24 .00 . . $429.00 

HOW TO ORDER: Phone orders invited or send check or money order and receive free shipping in the cont inen tal United Sta1es. PA residents add 6% sales tax . 

computer mail order west 

800-648-3351 


IN NEVADA, CALL (702) 588-5654 

P.O. BOX 6689, STATE LINE, NEVADA 89449 

- ----------------------------------------------

M1c ro1ek 32K RAM $159.00 
One year extended warranty ... .. • . . . . • . ... . ... $50.00 

ATARI 400 
$329 
$478 
$555 

lntec 48K Board ....... . ...... . .. .. ........... . . $249 

Atari 
Mlcrotek 16K .... . .. .. . . .... . . .. .. . .... . ... . $64.00 

32K .... . .. . . . .• . ....... . . $129.00 
lntec 32K ... . .... . . . . .. .•..... . • . ...... . .. S139.00 

40K . .. . ....... . .. .... . . .• . ...... .. . $219.00 
Ramcrom 128K .. . ......•. .. . .. . • ........ .. S519.00 

Apple 
Mlcrotek 16K . . ..... . ........ ... ... . . . S94.00 

32K . . ...... ... . .... . . . ... $129.00 
Commodore 

64K upgrade ... .... . ........ $389.00 
Hewlett Packard 

16K upgrade .... . .. . . $249 

CXL4004 Baske1ball 
CXL4005 Video Ease l 
CXL4006 Su per Breakout 
CXL4007 Mus ic Composer 
CXL4009 Chess 
CXL4010 3·D Tic-Tac- Toe 
CLS40 11 STAR RA IDERS 
CXL4012 MISSLE COMMAND 
CX L4 013 ASTEROIDS 
CXL40 15 TeleL1r1k 
Vt S•Calc 
·Letter Perfect {Wor d Processor) 
Source 
CX481 ........... . .. . 
CX482 . ..... ... •• • . . 
CX483 . ... ...• .. ... . ... 
CX484 ....•. .. 

PHC 004 Tl -9914 Horne Computer $399.00 PHM 3034 Huslle $22.00 
PHP 1600 Telephone Coupler $169.00 P.HM.3036 Zer o Zap $18 00 
PHP 1700 RS-232 Accesso11es In terf ace 
PHP 1800 Disk D11ve Controlle r 
PH P 1850 Disk Memory D11 ve 
PHP 2200 Memory Expansion (32K RAM) 
PHA 2100 R F Modula lor . 

$24 00 
$30 00 
$45 00 
$30 .00 
$24 .00 
S39 00 
S32 00 
S32 .00 
$20 .00 

. $149.00 
$109.00 

$89 .00 

$169.00 
$239.00 
$389.00 
$319.00 

. $43.00 
PHP 1100 Wired Rem ote Controlle rs(Pair l $31 .00 

Word Process ing . . . . . . . . 
Super Cale . . . . . . . . . . $269.00 

PH M 3006 Home F1nanc1al Dec 1s1ons 
PHM 3013 Per sona l Record Keeping 
PHO 5001 Ma1l1ng Lisi . 
PHO 5021 Checkbook Manager 
PHM 3008 Video Chess 
PHM 3010 Ph ysical Fit ness 
PHM 3009 Footbal l 
PHM 30 18 Video Garnes I 
PHM 3024 Indoor Soccer 
PHM 3025 Mind Challengers 
PH M 3031 The Atta ck 
PHM 3032 Blast o 
PHM 3033 Black1ack ann Poker 

PHM 3037 Hangman 
PHM 3038 Connect Four 
PHM 3039 Yahtzee 
PHM 3017 Terminal Emu la 10 1 I 
PHM 3026 Exiended Basi c 
PHM 3035 Terrrnn~! EIT'u lat0r II 

S26.00 
$43.00 
$60.00 
$18 .00 
S60 00 
$26.00 
S26.00 
$26 00 
$26 00 
S22.00 
$35.00 

.. $22.00 
$22 .00 

$18.00 
$18 0() 
$22 00 
$39.00 
$88.00 
$45 00 

http:S2950.00
http:S1329.00


TO SAVE YOU MORE! 

COSTS • SAVE SALES TAX 

NEW' HP•125 $2999.00 F//-p9 HEWLETT HP•83 $1699.00 
HP•85 16K Memory Module $249.00 
5 ' • .. Dual Ma ster Oise Dr ive $2129.00 
Grap hics Ploller (7225 81 $2079 00 

~~ PACKARO 

' \ NOW IN STOCK! :l ' . ­
~,., , 

The new HP41CV Calculator 

$259 
Ca ll tor HP Sol1ware Pri ces & lnlormallon 
Cal l for Ca lculator prices. 

Terminals 
Televldeo 

910 ..... . . . • • • • . . . . . . . • . • . . . . . • • . . . . . .. . $579.00 
912C .......... . .. . . .... ... ...... . ... .... $699.00 
920C . . . ..... . $749.00 
950 . . . . . . . - . . . . - .. . . • • . . .. . .. .. $939.00 

Call for computers 
Zenith 719 .... . .... ...... .. .. ..... ... .. .... S749.00 

Adds .... . ........ - . . . . . . . . . . . . . • • . . . . .... . S549.00 


Monitors 
Amdex 12" B&W .... ...... •..... .. . . $149.00 

12" Green .. . . .. ... $169.00 
13" Color _... _.. . . . • • _. . .. . . ....... . _ . . . $349.00 

Sanyo 12" B&W . . . ... . .... ..... .... . _ . .. _. . . $259.00 
12" Green ..................•.......... . $269.00 
13" Color . . . . . . . . . . • • . . . . . . . • • . . . . . ... . $449.00 

Tl 10" Color . . . . . . .. . • . • • • • • . . . . • . ••. . . . . . $349.00 
Modems 

Novalion Auto ... . ................ . . $239.00 
D Cat . . $169.00 
Cat .. . $159.00 

HAyes 
Smart . . . . . . . ...• • . ......•.•. . .. . . ... $239.00 

Pioneer Lazer Disk .. ... •• ... .. . ..• ......... . . $599.00 
BSR X· IO Systems 

PK 500 ..... . .. . ....••... .... , ....... .... . . . $84.00 
LM 501 .... . ..........• . .. .••.•••...• ..... . S16.00 
AM61 1 ....•..•.. . .••. . •.•.. •••••• . . ...•... _$17.00 
AM286 . .. . .. ................... .. . ..... .... S17.00 

CBM 8032 
$1069 


SOFTWARE 
WordPr o3 Plus $299.00 (Kcommodore WordPr04 Plus $329 00 
Commodore Ta• Pacl\age S399 00 


8032 ..... .. .. • • •• .... •....... •• . ... . . ... .. $1069.00 V1s1ca lc s149 00 

4032 . . . . .. .• ....... . ••. •...• ••• .•• . .. . . .... S969.00 BPI General Led ger S329 00 

4016 . . . ........ . ... . . . . . . . ....... ... . . . . .. . $769.00 OZZ lnlorma11on Sys1em $289.00 

8096 .........•.•.... . ..• . ........•..... . . .. $1569.00 Dow Jones Portl o110 $129 00 

Super Pel ... ....... . . .. . ........ .. ...... .. . $1599.00 Pascal 5239 00 

203 1 ... ....... •. •. ...•.••....•. . . ........... $529.00 Lega1 Time Account111q $449 00 

0050 . . . . . ........................ $1299.00 Word Craft· 80 $289.00 

4022 . . . . . . ..... . $599.00 Power S89 00 

C2N .... ... _.. . . ....•... . . ......... ..•....... $63.00 Socket ·2·Me S20 00 


Jrnsarn SC all 
Word Pro 4 Plus . ... •.•. • ••.. .. ••.• . . . . . . .... $299.00 MAGIC S Ca ll 
Word Pro 3 Plus ... ....... . .. .......... .. .. . . S199.00 The Manager . . . . • . . . . . . • . . . . . . . . •..... . .... S209.00 

Sofl rom .... . . . . • • • . . • . • • . . . . . . ..•... . . . ... s129.00 

; ­
/11':H""·~nCiU1l •*', ,\"y\ffti\\! 

VIC20 $259 COMPLETE 
Vic ·TV Modual S19 00 VIC1212 Programmer s AtO Cartridge $45 00 
Vic Cassette S69 00 VIC1213 VICMON Machine Language Monitor $45.00 
Vic 6 Pack Prog ram $4 4.00 VIC 1901 VI C AVENGERS $23.00 
VIC1530 Commodore Datasset te $69.00 VIC1904 SU PERSLOT S23.00 
VIC.1540 Disk Drove $499.00 VIC1906 SUPER ALIEN . $19.00 
VIC1 515 VIC Graphi c P11 n1er $399 00 VIC1907 SUPER LANDER $23 00 
VIC1210 3K Memory Expander S3<: 00 VIC1908 DRAW POKER $23.00 
VIC 111 0 BK Memory Expander $53 00 VIC 1909 MIDNIGHT DRIVE $23.00 
VIC1011 RS2J2C Terminal In terface $43 00 VT1 06A Recrea 11on Pack A $44 00 
VIC 1112 VIC tEEE·488 lnle rf ace S86 00 VT10 7A Home Ca lculation Pac< A . $44 00 
VIC1211VIC20 Super Expander S5300 VT164 Prog rammable Charac1er/Gramegraph1cs $12.00 

VT232 VI CTerm I Term inal Emulator . $9.00 

Add 3% for VISA or MC. Equipment subject lo price change and avallabllily wi thout notice. 

computer mail order east 

800-233-8950 


IN PA. CALL (717) 327·9575 
501 E. THIRD ST., WILLIAMSPORT, PA 17701 
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and ROM Enable or Disable 
information. 

The card is supplied with 
I 6K of installed RAM for $ 189.00 
The additional 16K of plug-in 
RAM costs onl y $24.95 . RAM 
diagnostics have been developed 
(on diskette) and are upplied 
with the product. 

For add itiona l in fo rmatio n, 
contact: 

Mountain Compute r Inc. 
300 El Pueblo Rd . 
Scotts Valley, CA 95066 
( 408)438-6650 

Calendar/Clock 
System For Small 
Computers 
Norcross, GA- Hayes Micro­
computer Products, Inc., announ­
ces the Hayes Stack'" Chrono­
graph, an RS-232C compatible 
calendar/clock fo r small compu­

' 

EPSON 

DOT MATRIX PRINTERS 

SUPER 

DISCOUNTS 


ON 
~MX-80F/T LOWER I 

-4<199-­MX-80 LOWER I 

MX-100 LOWER ! --­
NOW IN STOCK 

We also stock cables and interface cards 
for TRS BO, Apple, Atari, Pet, and serial. 

GRAPHIC ROMS 

AVAILABLE 


TO ORDER TOLL FREE 


1-800-344-7493 

In CA and for service 


(209) 667-2888/ 634-8888 

'~ W MACOOTRONICS. inc .. OI. 
1125 N. Golden State Blvd. = 
Turlock, California 95380 c oo 

ters. The Chronograph is the 
lates t in the Hayes Stack series 
o f stackable microcom puter 
component systems. 

Featu ring qua rtz-crys tal 
control, the Chronograph adds 
the dimensio n of preci e time­
keeping to compute r system . 
With the Chronograph and use r­
developed software , a computer 
can log programs and reports by 
day, date and time. Uti lizin g the 
computer ala rm feature, the 
Chronograph can also p rovide a 
computer with information neces­
sary to control lights , burglar 
alarms and sprinkler systems. To 
cut the co t of electronic mail , the 
user can combine the Chrono­
graph with the Hayes Stack 
Smartmodem and a com puter , 
then develop programs to batch 
messages during the day and 
send them at night when tele­
phone rates are lowest. 

The Chronograph is a stand­

alone unit in an a luminum case 
with a large, a ·y-to- rea'd display 
for time , date and weekday re­
porting. The display also features 
low batte ry, write-protect and 
alarm indicators. 

The Chronograph reports 
the time in hours, minutes and 
seconds in 12- or 24-hour modes. 
The date is output in a year, 
month , day format with automatic 
leap yea r adjust, and the weekda y 
is output as a single d igit, 0-6. 

Because it is powered inde­
pendently, the Ch ronograph does 
not need Lo be reset when the 
computer is turned off. The 
Chronograp h al o features a 
battery backup to mai n tain time, 
date and weekday for up to a year 
when the power fai ls or is discon­
nected . F01· added protection , a 
write-protect switch on the rear 
panel of the Chronograph pre­
vents accidenta l changing of the 
time and date . 



Authorized Commodore service center 

Repair of the co~plete fine of Commodore products 


In a hurry? Check our modular exchange program 


I 
HARDWARE: 
CBM 8032 Computer, 80 Column SJ 095 
CBM 8050 Disk Drive l 340 
CBM 4032 Computer, 40 Column 995 
CBM 4040 Disk Drive 995 
CBM 4022 Printer 649 
CBM VIC 20 Computer 263 
CBM VS l 00 Cassette 68 
PET to IEEE Cable 33 
IEEE to IEEE Cable 39 
BASF Diskette, Box of J0 30 

Computer 

SOFTWARE: 
ozz $299 
Wordcraft 80 299 
Tax Preparation System 380 
IRMA 380 
Dow Jones Portfolio 

Management System 115 
Personal Tax 55 
Pascal 229 
Assembler Development Package 77 
Wordpro 4+ 329 

Order TOLL FREE 1+800-527-3135 
10 AM to 4 PM CDT Monday through Friday 

Texas residents call I+214-661- I 370 

VISA. MASTER CHARGE, MONEY ORDERS, AND C.O.D. "Certified Check" accepted 

Units in stock shipped within 24 hours, F.0.8. Dallas, Texas. 


All equipment shipped with manufacturer's warranty. 


Residents of Texas, Louisiana, Oklahoma City and Tulsa, Oklahoma must add applicable taxes. 

Eclectic shortly will be announcing products that are designed to 'NOrk with CBM systems. 

I . ROMIO: t'NO RS232 ports-three parallel ports-26K EPROM memoiy-managed 

alternate character set software controlled-EDDS {extended DOS). 


2. Terminal program (options with ROMIO) 4. Front-end processor · 
3. EPROM programmer 5. Additional firmware to be announced 

Be sure to write the address below for more information; dealer inquiries welcome. 
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The user controls the Chro­
nogra ph through a command set 
of simple ASC II character strings. 
T hese commands a llow Lh user 
to set, read and display calendar 
and clock data , control the com­
puter alarm a nd select variou 
options. 0th r featur s include 

300 or 1200 baud operation and 
automatic baud rate , pa1·ity sense 
and word size detect. 

The Chronograph sys tem 
includes the Ch ronograph unit , 
power pack, 3 AA batteries and 
complete owner's manual. lt is 
covered by Hayes two year limi t d 

warranty. T he suggested retai l 
price is $249.00. For furthe r 
informa ti on contac t Ha yes Micro­
compute r Prnclucls, ln c.. 58 '.Fi 
Peach I ree Corn ers East, No rcross. 
GA 30092. 

choose pass ive or active mode of 
operation. oun drills include 
gender and p lu ra l forms. 

The a bove programs a re 
ava ilable o n cass tte tape onl y a nd 
r un on a ll 40 or 80 co lu mn sc reen 
PET/CBM compute rs. Each sells 
fo r $ 19.95. A free list of all educa­
tional oftwar offered by TYCOM 
Asso iates is avai lable upon 
request. 

Write to: 


TYCOM Associate 

68 Velma v nue 

Pittsfield , MA 0 120 I 


Model MP150 Wide 
Carriage Printer 
T he all new l\fodc l 11P1 50 printe r 
f"ro m MicroPeriphe rals. Inc. is the 
lates t addition to their matr ix 
printe r line . It is the fi rst of a 
series or wide carriage un its d ­
signed spccifi ca ll fo r mini a nd 
micro business systems. 

T he heav duty prin thead is 
ra ted for con ti nuo us d uty a nd has 
an ex pected li fctirnc of over 
100,000,000 characters. It for ms 
characters bidirectionall y in a 
logic seeking mode to optimi ze 
system thruput. Nine balli tica ll y 
dr iven prin t wire· form crisp, 
clear charact rs with true de cen ­
ders and underlining capability. 
It can print a full 136 character 
line a l 10 haract rs per inch or, 
by e lecting either th 12 or 16. 7 
characte r pe1· inch density, up to 
226 columns may be printed. 
T his a llows full 136 colu mn print­
outs to be conde nsed to fit on 
stand ard 8.5 inch wide paper. 
Double wide characters can be 
software selected in a ny of the 
character densities to g ive a total 

TYCOM Introduces 
Three Educational 
Packages 
TYCOM Associates announces 
three new ed uca tional software 
packages fo r the Commodore 
PET/C BM computers, to compli­
ment their ex istin g educational 
software line. The programs are 
intended for drill and practice in 
conjunction with course at the 
Junior High or High chool level. 

ALBEG RA WORD PROB ­
LEMS: A CA I module intended 
to help teach algeb1·a tude nls to 

set up and solve word proble ms. 
A drill option supplies randomly 
chose n problems from severa l 
fo rmats, with randoml y generated 
va lues . The student is given the 
correct answer if a wrong answer 
is entered, and a score is give n 
upon exiting the program. 

SPANISH : Drill and practice 
programs inte nded a a noun and 
verb vocabulary building tool. 

ser may choose passive or active 
mode of operation. Ve rb Conj u­
ga tion drills are included. 

GERMAN: Drill and practice 
programs intended as a vocab u­
la ry building tool. User may 

PET owners everywhere sing 
) ) Thanks for the Memories)) 

to good old Bob Skyles 
.. . they should ... because Bob Skyles is the only complete 
source for memory boards for any PET ever sold . Old Bob 
won't forget you. 
And the Skyles memory systems have the highest quality control of any computer prod­
uct ever. Ove r 100 mi lli on bits of Skyles memory boards are already in the field; you can 
count the total number of fai lures on the fingers of one hand . First quality static and 
dynamic RAMS, solid soldered on first quali ty glass epoxy. That is why they are guanin­
teed -in spite of the new lower prices- for a full two years. 
The boards connect di rectly to the data bus on your board Yoith ribbon cable and 50 pin 
connectors that keep the data bus open to the outside world. Installs in minutes wit hout 
special tools or equipment .. . just a screwdriver. 
Because of our new dynamic memory design, and to celebrate the Skyles· Third A nnu al 
Survival Anniversary, here are the smashing new prices: 

The BK Memory System originally S250.00 now SZ00.00 Save S 50.00 
The /6K Memory S)•srem originally $450.00 now SJ00.00 Save S/50.00 
Th e UK Memory System originally S650.00 now S<I00.00 Sal'e SZJ0.00 

. .. For any PET ever made. When ordering, just describe your PET by model number 
and indicate the a mount and type (or brand) of memory currently in the unit. 

Shipping and Handling .. .... .. ....... .. ...... (USA / Canada) SJ.SO (Europe/ Asia) SIS.00 
California residents must add 6%/ 6Vi % sales tax, as required. 

Skyles Electric Works Visa/ Mastercard orders: call to ll free 
23 IE So uth Whisman Road (800) 221-9998 (except California). 
Mountain View, California 94041 California o rders: please call (4 15) 
(415) 965-1735 965-1735. 

http:S<I00.00


Hardware 
ATARl400COMPUTER 
ATARl825PRINTER 
ATARI 850 INTERFACE MOD. 
16KRAM 
32KRAM 

Software 
ATARI WORD PROCESSOR 
MISSILE COMMAND 
ASTEROIDS 
LJK LETTER PERFECT 
DATASOFTTEXTWIZARD 
VISICALC 

Media 
VERBATIM 
DYSAN 

rnrnD ....... ...-... -- ... -- .... T
.M,~--wwwww l'c------­~~-----THE PURCHASING SERVICE FOR HOME &BUSINESS COMPUTERS 

325.00 
589.00 
155.00 
69.00 

139.00 

109.95 
29.95 
29.95 

109.95 
99.95 

139.95 

25.00 /box 
35.00/box 

Printers 
EPSONMX-80 459.00 
EPSON MX-80FT 569.00 
OKIDATA82A 499.00 
NEC8023A 529.00 
IDS PAPERTIGER460G 895.00 

Modems 
HAYES MICROMODEM II 269.00 
HAYES SMARTMODEM 229.00 
NOVATION AUTOCAT callus. 

Monitors 
NEC12" GREEN 179.00 
NEC 13" COLOR 399.00 
AMDEK 12" GREEN 149.00 
ZENITH 12" GREEN 119.00 

FREE CATALOG 
We offer the most complete selection of nome 
bronds in the country. Stock items ore shipped the 
some day. JO day guorontee. Your sotisfoction 
ond UNICOW-A prices mode our reputation. 

1247 LINCOLN BLVD. SUITE F, SANTA MONICA, CA. 90401 (213) 451-8089 


of six different CPI densities. used for applicatio ns requiring a selectable foreign fonts are stan­
A 7x9 matrix font is used for high quality correspondence dard in each unit. Special fonts 


high speed data printing while an printout. A standard 96 character may be either down-line loaded in­

11 x9 seri f style matrix font is SASCII set with fo ur trap to RAM memory, or permanently 
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located in ROM memory. cations requiring additional char­
High resolution dot addres­ acter buffering. A Centronics 

sable graphics capability is in­ type interface can accept parallel 
cluded for those applications TTL level data at a transfer rate 
requiring plotting, printing of in excess of 1000 characters per 
screen graphics, drawing of illus­ second using either a Strobe/Ack 
trations, and producing special or a Strobe/Busy handshake. An 
characters or identification marks. optional RS232C serial interface 
Alphanumerics may be over­ can be added and will accept data 
printed into the graphics area at any one of seven strapable 
for labeling of graphs and baud rates up to 9600. Both X­
illustrations. ON/X-OFF and ETX/STX pro­

Forms handling is imple­ tocols are supported by the op­
mented with a stepper motor tional serial interface. The MP 150 
drive tractor paper feed system can also be interfaced to devices 
which can be adjusted to accept with an IEEE 488 Bus output 
forms ranging from 3 inches to through an optional IEEE-to­
15 inches in width. Eight selectable Centronics interface adapter 
forms lengths and a Skip-Over­ card. 
Perforation feature provide for A long life mobius loop car­
the precise paper handling re­ tridge ribbon provides a minimum 
quired for business applications. life of eight million characters . 

All printing and interface An optional front console 
functions are placed under the panel can be added to give greater 
direct control of a microprocessor flexibility in changing the print 
array. The standard l K buffer format parameters. It includes a 
can be expanded to 8K for appli- non-volatile memory to store the 

PET/CBm comPUTERS 

Crass ReferenEI! Pragram 


FORMATTED LI ST INGS 
.Easy t o read 
.Mu ltiple stateme nt lines can be listed on sep­
arate lines or o n one line , as on the screen 

LINE NUMBER CROSS REFERENCE 
. Shows all GOTO's, GOSUB ' s and ON GOTO/GOSUB' s 
.F lags unresolved branches 

VARIABLE CROSS REFERENCE 
.Shows allocation of all variables and user 
defined functions 

.variables sorted into alpha-n umeri c o rder 

CODE OPTIMIZATION 
.Shows the a mount of memory wasted on rema rk s , 
lo nq va ri ables and unneeded spaces 

~-..'. 
'i' SPECIA L FEAIURES FOR SUP ER KR AM USERS 

Will work on all PET 2001 , CB M 4032 and CBM 8032 , 
an d 4040/8050 disk drives . 

Specify you r har dware config ur ation . 

Send $29 .95 (inc l udes postage and handling ) to: 
OPPENH EI MER SO FTWARE 
79 ST . BOAT BASIN 139 
NEW YORK , N.Y. 10024 

(212) 787-2•16 

PET & CBM are tradema r ks of COMMODORE BU SINESS MACHIN ES , 
SUPERKRAM os a trademark of UNITED SOF TWARE OF AMERICA INC 

Dealer ln qu mes Invit ed 

NY State Residents add 81/•% Sales Tax 

format parameters for over three 
months without power. 

The printer measures 23 
inches wide by 16 inches deep by 
7.5 inches high and allows for 
front , bottom or rear paper entry. 
It is designed to allow easy access 
to the electronic and mechanical 
comp~ments for simplicit of 
servicing. 

The MP150 Printer, complete 
with graphics capabili ty lists for 
$ 1095 with substantial discounts 
avai lable for OEM quantities . 

For additional information, 
contact: 

Frank W. Irvin 
Vice President, Marketing 
MPI 
4426 South Century Drive 
Salt Lake City, UT 84 107 
(801 )263-3081 

Multi-purpose 
Interface 
For PET/CBM 
Computers 
TEACHll\G TOOLS ~ficrocom­
pute1· e rv1ces anno unce. a new 
\lulti-pu rpos Inte r face for 
PET/CB 11 Compute r ·. T it is 
th re ~-in-one inte rface pro ,·ides 
the follo wing: 

1. Vid ~u monitor conn ecto r. Lets 
yo u show whateve r is on th e 
~crec n o n a video mo11i1 or also . 
This is idea l fur classrooms, and 
any\\' he re e l ea large disp lay is 
needed. high qualit r RF mod­
ulator (made b~· AT\ Resea rch) 
is al u a\·ai lable, so vo u can use a 
T \ in place o f" a ,·ideo monitor. 
NOTE: The ,·ideo adapto r is for 
PET /CBM computers ,,·ith 9·· 
sere ns onl y. 110/ fo r 80 co lumn 
C:BMs or " Fat" 40 column Pl::Ts. 

2. Sound adaptor with built in 
amplifi e r. speaker and volume 
control. Prnvides CB2 sou nd (the 
standard for Pl::T/C:B\I compu ­
te r ·)." Takes its po\\·e r !"rum the 
PET - no batte ries needed. 
3. Aud io tape recorder control. 





OUT OF YOUR 
SOFTW.ARE COST! 

JOIN SOFTWARE GALORE!* 
THE FASTEST GROWING :MEMBERSHIPBUYING SERVICE FOR 


APPLE, TRS-80, ATARI, PET, IBM, CP/M SOFTWARE. 

*Member. Better Business Bureau 


We would like to give you an opportunity to come on board and become a 
MEMBER of SOFTWARE GALORE. The largest national SOFTWARE 
BUYING SERVICE. For a limited time only, introductory memberships are 
available to you at 50% off. Now only $7 .50 (Reg. $15.00 value) and will be 
good for the period of one year. Only members may buy from SOFTWARE 
GALORE. 

You'll find we stock the latest releases as well as older hard to find 
software products that most computer stores no longer carry. We feature 
these manufacturers: 

Accen1 Sollware Conte, ; IUS Sit· Tech Sol!w1re 
Acorn Sollwa1e ConUnen11I Sortwate Laz er Systems Sollaoe 
Acl1V11lon Oankln 5 / levol IO UK Entetp flMS Sot1w11e Emoonum 
Avant·garde C1ea11on1 Dat1mos1 Micro/ lab lntern111ona1 S0Uw1re Publishing Corp. 
Adven1u re l ntemal lonal Oata~l l Mlcrosoll Spec tr um Computer 
Arcade Plus Oe11a Sol 1w a re Muse Stoneware 

As lar Interna tional Co 
Automated S1mu1a 11ons 

Denver Software 
Edu·ware 

On· Ltne Sys1ems 
Optimized Syst ems Software Inc. 

Sl ra!eglc Slmu tahona 
Sublogfc 

Avalon Hill Game Co Edu·ware Easl Personal Sollware Synergistic Softwa re 
Beaglo Bromers 
Big Five Sollwnra 

GebelU 
G•ostron1cs 

Piccadilly 
Pnoen11t Software 

TO Products 
The Book Company 

Broderbund Sol1w111e 
Budgeco 

Haydon Sol1ware 
H~hlands Cc-mpu1er Service 

Ouallly Software 
R1\le rt>ank Soltwa re 

l he Cornaoll Group 
Th e L og1C1I Choice 

C.ll t orn~ P11c1tic Howard Sollware Sensible Sol!ware Tuinkey Soflware 
Cavalier Comouler ln loco m Sen11ent SOf1w a1e United Sottware ol " met1ca 
Compu ter Mag e L Id lnnova!lwe Des.gn Soflware Sierra Sotrware Versa Computing 

!SA Sirius Sollware 
Voyager Soltware 

Other "Discount" outlets "Blowout'' a few Items to get your business 
then charge you 100% list price for everything else. 

At SOFTWARE GALORE, you'll save a full 20% OFF RETAIL on 
every1hing you buy and be entitled to these additional services: 

• An Add it ional 5% off on your first single item purchase. 
• Access to the larges t inventory of software! 
•Low handling/ shipping charges. 
•Overnight shipments by U.P.S. 
• 90 day guarantee on all software. 
• Personalized, efficient service. 

Software Galore backs its commitment of service and quality to its 
members with a 90 day unconditional warranty. You' ll never get stuck 
with a lemon from us. 

Catalogs and inquiries call our Toll Free Numbers: 
1-800-772-2666 x 989 (in Calif.) 1-800-227-2634 x 989 (outside CA) 

FOR IMMEDIATE ORDERS CALL 213-827-1851 

Enclosed is 0 7.50(for1 yr.) 0 20.00 (for 2 yrs.) sign me up immediately and send --------------­

a catalog, membership pack and order forms. 

0 Please send me a catalog and application only. I am under no obligation to buy. 

Name: OMr. OMs..______ _______ _________ ~ 

Screet ____________________________ _ 

City: __________ State:._ _ _ _______Zip._·----- ­

Type of Computer Used:._ _____ ______ _________~ 

Mail to: SOFTWARE GALORE P.O. Box 10005, Marina del Rey, CA 90291 
Or Call: 1-800-772-2666 x 989 (in Calif.) 1-800-227-2634 x989 (outside Calif.) 

Lets you add reco rded m e sages 
to yo ur progra m s - puts starting 
a nd stoppin g <t G tSSCllC recorde r 
unde1· prog ra m cont rol. 

T he multi-purpose inte rface 
easil y plugs in to th e bac k o f' the 
PET/C BM . If' d es ired , it ca n be 
cl amped from in side th e PET. so 
that it cannot b ' re moved . Com ­
ple te in struction s a re in lucl ecl 
for connecting th e int e rface , and 
for using CB2 so und a nd ta pe 
recorded m essages i11 yo ur ow11 
prog ra ms . 

Prices : lulti -purpose inte r ­
face , (requires ca ble with RCA 
pho no plug at one e ncl . co nnector 
for )'o u1· m o nit o r o n th e o th e r 
e nd ) $ 109.95. f\ lulti -purpos · 
ime rf'ace a nd RF modulat o r 
(includes a ll ca bles a nd ba tte ri es 
fo r modula tor) $ 149 .95. Sa mple 
cop of instructions (cred it ed 
tow a rel la te r purehas ) . · I . 00 . 

Please add $3.00 fo r shippin g 
a nd handling. 

For prices in Canada. contact 
SES Computin g , 465 Kin g trcc t 
East, uitc 9, Toronl o, Onta rio 
M5A I Lfi (;4 1 6 - ~ '.·H'i-4242) . 

Axion Personal 
Communication 
Terminal 
Announced 
Sunn yva le , C:A - . 10\'c 111 be r I q , 
198 l - Axio n Incorpo rated ol' 
Sunn yvale , toda y anno unced the 
re lease o r its portable pe rsonal 
communication te rmin al for th e 
home and business marke t. 

Called th e Ax ion HO T ­
LI N E •M Pe rso na l Communication 
T e rmin a l, it ca n be used lo trans­
m it a nd re tri eve inf'o r m;it ion 
f'rom d a ta bases as \'a 1·icd as a 
pe rsona l te le pho ne d irecto ry to 
the Ne w Yo rk Stock Ex ·ha nge . 

The r\ xlnn HOT Ll ;'\JE Pe r­
on a! Communication T e r mina l 

m ea ·ure l 'Y.-;" x '.VY11;" x frY1" and 
weig hs less th a n I I o unce: pro ­
viding a trul y po1·ta ble m a ns to 
communicate with ho t co mpute r 



PRICES QUOTED 
OVER THE PHONE 

Call Toll Free 800-343-5691 

NEC The end of the 
compromise. 

PRICE EXAMPLES: 

ATARI 800 with !6K m emory 
ATARI 400 with 16K m emory 
AT ARI 810 Disk Drive 

$749 
$329 
$439 

JI~ 
ATARr 
Computers
for people~· 

• :::,h1pp1llCJ /\dd1.,,, 
• "\d..,:,. r~s. ? % .,dlt•:, la' 
• lnLludL· c.hL·<.. k. fl lOllC} rnc.h.•r , 

\a s te 1Lha1ge m VI i\ numbe 1 
We ship by be5 1 111(!a11~ 
µuss1ble 11 e1gh 1 col lec1 

ATARI Software 10% 0 FF 
NEW: Pro Football 16K (Cassette) 
Galactic Chase (Disc) 

$795 
$2995 

(Cass.) $2995 

$65 

t'IARREll'S COMPUTER 
SYSTEMS 

Ghost Hunters (Disc) $3495 

ATARI 410 Recorder Mass. res. 
(617) 84.3-11.3.3 

4 Elm St, Braintree, MA 02184 
Please Dial 800-343-5691 

SEND FOR CATALOG 

OLYMPIC SALES COMPANY 

AuthonzedDeale1 Fh:'W HEWLETT Mam ! 1670 Race Hom Computer Main Showroom & Ott ices: !lh,'.

Ret. S125.00 Y/C: $24.95 216 South Oxfo1d Avenue f':>'<.ppktcornputczr ~~PACKARD 
Los Angeles, CA 90004 4\1 

NEW APPLE FAMILY SYSTEM HAdP-11dCP bl Your Cose: ATARI' smooRcr><t WE HONOR ~@LARG E • 48K Apple II + nnce ro911mm1 e $114 95 Prog11mm1bleINVENTORY o· k I II llera;/:$2495.00 Scientific LCD R•ra;1.- S130.00 • VISA and MASTERCHARGE t/il
Color TV G•me $}J]95LOWER-THAN · : R~ M~dc~I~:~~ er Call lo'. HP-12C Your Cost: TELEX : 67 34 77 f,@jVideo Console : EVER PRICES • 7 Personal & game disks BEST Pnce! Advonc;ed Pro111mm1bl1 $1
 

, -:+ ~- .••. •• ._ Lu lnvtntory ot: F1nancnl lCO Rrt11':$1 50.00 29 ,95 
 ORDER OESKSopen7 Days a Week! fil'.% 
D1!rwith tontrolltr DDS 3.3 HP·f25 Nrw Microcomputtf Rt''' ' Your Cou 

MRT'Ti!L i!LtCTPiOruCS 
7:00 AM to 7 :00 PM Mon thru Sat ff~ 

S.md D1lk D1ivn 64K CPUfT11minal/Krjbo11d 375000 3195.00 \I ~ 
INtELL1". 1-,c"10N 

Sunday Noon to 5:00 PM t'.;~
~o':'~;~::~•Q;.ft~b,~~~,~~ HP·8S Microcompu11r- Recoil S325.00 $2349511" Order Desks: (213) 739-1130 Ht 
e~~~f:,·~~~~. II 6 Ill H;.a~l ·~::!:~·~~bo~;~~~ man if~8:~ ::::..~ i--..,.,.-Y,,o,_u,,r::-C-:o,...sr-=::-=--=-=c-=:---1 TOLL-FREE TOLL-FREE \t' 
Smartttml0t1'1umncard HP·263t8 Print1r,dot mtrll 395G.OO 3199.00 VIOEQ TAPES (outside Cal if.) (with in Cal if.) ft~Micromo d1m II bv DC Hnn HP82905A 80 col pr inter 945.00 755.00 

~~s!',!",~'lo'i!.~R Y so~!:!~~~ HP·2601A litterqu1lity prter 3495.00 Min order : 3. mixed OK 
 800-421 -8045 800-252 -21531 11 go-..,s -b1"""""'"r"" a--~'°'..;;l•"'"° r o" '--"' "-'-','-l'mh r ,., Sohwm Amman HP-82901M 0111l fllln11 2500.00 1999.00 SONY L500 2 hr $11.89 1-,A'°'"°"" o<i"•v°" ec1 o- vad•b• ry: """'°""" -P' . ""'I.ti 

Sf!dcs dll previous adJ. w t' are not ttsp onuble ~:~::~ ~~:::,~." ' ~-~ph~~0 ~ 1~~!Jiit5pricts 0" 
72~5~ .~vi089 _00 SONY L750 3 hr 14 .69 


W1m111 u 1hot11ttlitfnCJ.. AtPl• if•l«lorAn&.11&111 P1norui lity modult - 1mun RCA VK2506hr 13.95 
 ~~~'::::,~~!:~c;:,:;~~'/ih~ec;:/,~";,~~~rh~~., , \ 
the goods on hand p···:~~r:::!::'~~i~.,,i:.~~,::,~ .i , .... u u., " ' t nctt•H•• . ...,.,., G1r~,P~~ 5Tablat 91 t t A 2~~~:~ 1~~~:: TEX AS IN~e~a~I U~;uNP1~ ~;;~~':'s ~z;~;:~:~~~c"a~!;;'!J~~~:CL'tJ f lJllCr ~ ~g~~'~:~rn:w~ '~!~~:':.:::,:i:.,~~~~.~~;s Mincwr. HP.4tCV 32~ .00 256.00 Tl -59 295.00 179.95 

Tu Prtt»r~r. Pool 1.5, Typln9 Turor. Olympic Dtarh· Cud Rtadtr for 41 CV 215.00 171.00 Tf.3011 LCD Siu Slid t lNE'W 11.15 EPSON PRINTERS Retail : Your Con l"k 
a/on ABM Robor w., Om/• Woll<nsr. ·n c,. r Printtr for 41 CV 385.00 294.00 Tf.35SPLCDSc• 21.50

M'n~r. Exi>tdirer. OO.'Topos. Cyborg, G~;gon, ns on Quad Ram 95.00 84.95 Tl...ul LCD Sci/NEW 21J5 
 ~:.~~..1Groftm Chip 80 S45.00 

4~~:gg %·'~ 
Falcons. Wuardry, !'Monat Filing S'f$tem . PFS: Optical Wand for 41 CV 125.00 99.95 8u1. A.NJ. I 19.15 MX80 FT 745.00 599.00 llif
R~parr. Fli flt Simulator. . . HP-41 C Catcul.uor 250.00 188.95 8u1. Anti , 11 M.15 MX1DO 99 5.DO 749.00 .*1'T.: I Memo1y mod . for 41 C 26.95 8u1, Ctrd :W.15 PAP IN S '>%DIABLO 6301exas nstruments HP.97 P109•mbl• P"""' 579.95 ~'- A"''V" :rn750.oo 460 99 5.00 895.00 !i.@1 

, HP.J4C Progrmblt 1t1ent1f1c 150 00 117 .95 TJ.S.C Adw. LCS Sci/NEW ll .15 Ltnu Ouolity 460G 911phics 1094.00 969.95 fi~~flNow- 1982. Mod1I with Home Computer HP.J8C P1091mblr bu11nm R/E 150 OD 119.95 Tf.5511 NEW 4U5 do isy whet I 560 1295.00 I099.00 ' ml
full typrwr1t11-ttyl1 k1ybo11d , HP 32E Advanced sc1tnt1f1c 55 00 48 95 Tl·51 Pfo; . Sci »JS w/tmion 560G l"Ph•C11394.00 1195.00 ;I·Tl ·99/4A U/ l cue & man! Rt!r:ttl Yout Cosr HP.J7E Buunns mana;tmenl 75 00 58 95 Tl·58C •IO S1 19. Pfo;. n .15 


N1W KEYBOARD ~0.00 $369 .95! ----Wt airy 1 compltle 1nnn101y al - PC-IOOCPr in1/'Plo1 141J5 
 ~it~~~~:~ ::~G m:8ll m:gg w;,.
0$36995 ~~011d ~~RI~~;~'"" """ ""&DHUa ScBiENTIFiB 

~~~ 'E0~~'. ~:;'.'~~;~ 1: 9 '4 ~§gg~ ~:rn BOO • 16K 1~80'~0 Yo1"ss':9s
1 

Pru I'"'""'' Compurers 
Ernnd•dB1 •c. 1MUSTl01 10000 75 .00 810 Oisk Orive 600.00 469 .95 C8POF - 48K 
32K modwl• Ami Vis iCalc 200.00 169 .95 

Re1a1I Vour Casi 
3495 .00 3195.00 

Spmh 1yn1hrurn 150 00 t29 .95 825 Impact Printer 1000.00 779 .95 
~fkm~d~i: :~,d rive ~gg ~~ 3:~ :~~ (Centrnn ici 737) 
Ttltphonrcoupl" !mod•m l 225 oo 189.95 SUPER SPECIAL - ATARI 400 (16Kl 
Pr'"'" (iohd '""I 40000 319.95 Reta il :S595.00 Your Cost :S339 .95 
Wr cau y • l1 rgt 1nvtnto1y o l sof'twlrt . & accnsorin 

• Ou •I 8 .. 011v u • 64 co l 11. 32 line /co lor 
e .1 MIPS FAST' • ~nv mortund11d lu110 

Fort un & P•\t•I • v••l•blt 

SANYO MONITORS High resolution ~, 
13" Color fnMl high qu~ l1 1 y ~50 00 419 .95 l~ 
12 .. Green ph ospho1oui 360 00 259.95 ~~j
t l .. Bl"k & wh ,,. 340 00 239.95 ~.;',.§ 
1r:::~~ :=~::: h ht bur \flltd ~~~ ~g ~~~ : ~~ ~:;:~ 
AMDEK(Leedex)High Quality Monitors · 
100 12 .. 8/W. 12 MHz 179 00 I39.95 
100-G 12 .. Gmn. 12 MHz 199.00 17'-95 
JOD ·G 12.. Gmn. 18 MHz 249 .00 199.95 
Color 113.. Color , NTSC comp . mput.44 9.00 339.95 

http:l"Ph�C11394.00
http:R�ra;1.-S130.00
http:llera;/:$2495.00
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sys tem . 
The termina l combine 

state-of-the-a rt fea tu re uch as a 
built-in modem \\'ith mor fam­
iliar f'eatures including an alpha­
nume1·ic keyboard . 1 he tactile 
ke boa rd consists of 4 3 functiona l 
keys a1Tan ged in typewrite r 
scqu c 11 cc and provides a 64 upper 
case ASC ll characte r set. he 
di splay is a 16 cha rac te r fluores­
cent display which is t il ted for 

viewing. The terminal offe rs a 96 
ha racr r display me mory, " ·hich 

ca n be scrolled 16 cha rac te rs a t a 
tim e, a nd a 16 cha racte r display 
memo r y in the transmit mode . 

The Axio n HOTLINE Per­
. o na l Com municatio n Term ina l 
is d signed for ea c of u e . T he 
use r di a l th e d a La base , waits fo r 
th e connect sig na l, a nd th en 
connects the modu lar headset 
jack to th te rminal 's mod ular 
te le pho ne r cc ptacle . The t rmi­
na l a lso ha a receptacle fo r con­
nectio n of an ASCI I e r ia l pi-int r 
should the use r require ha rd 
co p y of in fo rma tion retri e \·ed . 

For more inlo rmati on con­
t.ac tJohn Yurich or Robert Sulte­
meier, Ax ion , Inc. , 170 N. Wolfe 
Rd. , unn yva le . CA 94086. 

Medical Package 
For Apple Ill 
Monumen t. Com put. r en · ice 
has re leased a new soft.ware 
app lica tio11s for the ;\l edical 
Prof'css io 11 runni ng on th e r\ pple 
I 11 Compu ter. Th package. 
call ed th e r-.lcdicd C linic. runs 
un cl<..:r th e SOS operat in g sys te m 
;rnd is writt e n in Business Basic. 
T he package is d esig ned fo 1· the 
multi-practitio ne r medical 

pracuce. 
he package manages th e 

physician 's appoi11tm c nt sche­
dul es. docs pati e nt rec1ll , pre­
pares appointme nt logs, a nd 
pro\' icl es for pati e nt fil e manage­
me nt. The yst.e m a lso has a full 
accou nts rece ivab le svs te m fo r 
ma naging dail y tran saCLio ns and 
pa yments , pre paring month ly 
cl ie nt bills, and re po rtin g aged 
accounts receiva ble. Th e bi lling 
e lem nt a lso prepares sta nda rd 
\ 1A appro\·ed claim forms. 

T he \'St m will ha nd le a 
\·inual lr u'nlimited pati e nt base 
using ei ther m ini-lloppy diskeuc. 
or th e lates t Apple hard disk . 
The syste m is d esig 11 cd LO im­
pro\·c professiona l cas h !lo\\· with 
such reatures as a . upe rbill , 
incli \' icl ua l bill pre pa ration and 
cycle billing. 

T he package is avai la ble f'or 
$ l A95.9:) comple t '.A d emon­
strat io n manua l is a lso availabl e 
for $50.00. Add itional informa­
tion is ;l\«ti lablc from Monume nt 
Computer e n ·icc. \ ill age Data 
Ce nte r. P.O. Box 60'.~.Joshua 
Tree, CA. 92252. T chnical 
questions a nd d ea le r inquir ies 
shou ld be directed to (7 1-1-) '.365­
61)68. Add itional wriu · 11 infor­
mation i. a\·a il ablc l'rom th e 
o rd e r cente r a t (800) 854-0561 
Ext. 802 (In Ca lifornia ca ll 
800--1-32 -725 7.) 

Business Planner 
Duoso ft Corporatio n introduces 
B I ESS PLANNER. a mod­
el ing package fo r e nt.repreneurs 
p lann ing to sta rt or xpancl a 
new business. 

Designed to he lp d evelop 
viabl bu ·iness plans, the pro­
gram groups labor, quipment 
a nd othe r cost int.o income­
r lated projects. 

Projects are combined into a 
model which generates g ra phica l 
proj ectio ns a nd es tim a ted finan­
cia l sta tements. 

By exploring a lte rnate mod­
e ls, you can eva lua te cri tical 

timin g a nd resource a llocation 
d ecisions. 

"What Ir' ccnario he lp you 
p lan !'or th e l'u ture an d respond 
appropria te ly to cha ng ing 
d e mand . 

\'ou can com pare actual re­
sults aga inst th e model in 01·de r to 
focus attention on problems that 
may harm fu ture performa nce. 

BUSI ESS PLAN ER is 
now a \·a ilable for th e App le 11 
and I I I , and wil l soo n be re leased 
for other machines . 

For furthe r in fo rmation : 
Duosoft Corpora tion , Box 182 7, 
C hampaign , Illin ois 6 182 0. 

Pascal Procedures 
For Business 

. e r Pa ca l Procedures Ex­
change Register ( PPER) has 
a nnounc cl the re lease u f"'The 
Most Commo nl y Re-created 
Pasca l Proced ures fo r Business 
Application Programme rs.'' T his 
bookle t. conta ins UCS D p-System 
Pasca l o urce cod e for user­
fr ie ndl y. bomb proof': c reen 
input, access me th ods, printed 
report formatting. t xt. format­
tin g, data type conve rsio ns , a nd 
samp le shel l progra ms. T hes 
proced ures ca n b incorpora ted 
in to library uni ts. segments , o r 
used as in -line cod e. 

Price : $ 19.95. Avail able 
from : Us rs Pascal Procedures 
Excha nge Registe r , 1372 Eas t 
52 nd Street, C hicago, l L 606 15. 

Financial 
Modeling Software 
Package 
Osbo rn /McG raw- Hill ha · a n­
nounced p lans to di stribu te 

licroFinesse, a fin ancia l mod ­
e lin g softwa re pac kage , with 
i.ni tia l shi pme nts to dealers com­
m ncing .J an uary, 1982 . T hi s 
move ma rks a m<~jor th rust by 
th e McGraw-Hill Book Compan y 
into software d i tribu tio n. 
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PROGRAMMING SOFTWARE 

CX4101 INVITATION TO PROG .. . . ..... . . . . $ 17.00 

CX4106 INVITATION TO PROG. 2 . . ... . .. . .. $ 19.00 

CX4117 INVITATION TO PROG. 3 . . ....... . . $ 19.00 

CXL4003 ASSEMBLER EDITOR. ... . .... . ... $ 42 .00 

CXL4002 ATARI BASIC CART ... . . . . . .. .... . $ 42 .00 

CXL4015 TELELINK .... . .. . .. . . .. . . ....... . $ 19.00 


EDUCATIONAL SOFTWARE 

CXL4001 EDUCATIONAL SYSTEM . . .... . . .. $ 19.00 

CX600 1 U.S. HISTORY . . .. . .............. . .. $ 22.00 

CX6002 U.S. GOVERNMENT . . . . ... . ........ $ 22 .00 

CX6003 SUPERVISORY SKILLS . . . .... . . . . . $ 22.00 

CX6004 WORLD HISTORY.. . . . .. . . . .. . . .. . . $ 22 .00 

CX6005 BASIC SOCIOLOGY . . . . . . ... . . . . . .. $ 22.00 

CX6006 COUNSELING PROCED . . . . ....... S 22 .00 

CX6007 PRINCIPLES OF ACCT.. . ...... . ... S 22.00 

CX6008 PHYSICS . . . . ... . ... .. ...... . ....... S 22.00 

CX6009 GREAT CLASSICS . . . . . . .... ........ $ 22.00 

CX6010 BUS. COMMUNCIATION . .. .. . .. . . . $ 22 .00 

CX6011 BASIC PSYCHOLOGY. . . . .. ... . . . .. $ 22.00 

CX6012 EFFECTIVE WRITING . .. . . . ....... . $ 22 .00 

CX6014 PRINCIPLES OF ECON .. ....... . ... S 22 .00 

CX6015 SPELLING . .. . .... . . . . . . . . .. . ...... $ 22.00 

CX6016 BASIC ELECTRICITY . . .. . . ..... . . .. $ 22.00 

CX6017 BASIC ALGEBRA .... . ... ..... .. . .. . $ 22.00 

CX4108 HANGMAN ...... . .... . ........ .. .. . $ 12.00 

CX4112 STATES & CAPITALS .... .. . . . . ... .. $ 12.00 

CX4114 EUROPE COUNT. & CAP. .......... $ 12.00 

CX4121 ENERGY CZAR. . . . . ..... . ..... . .... $ 12.00 

CX41 23 SCRAM . . . . . . ... .. .. .. . . .. . . . ...... $ 12.00 

CX4102 Kl NGDOM. .. .. . ... .. .. . . ... .. . . . . .. S 12.00 

CX4103 Statistics . . . . ...... . . . . . . . . . . . ........ $ 
 17.75
CX4104 Mailing List . ........ ... . ... . . .. . .. . . .. $ 
 17.75
CX4105 Black Jack . . . . . . . . . .. .. . .... . .. . .... . $ 
 17.75
CX4107 Biorhythm ... .. . . . ... .. . .. . . . .... . ... . $ 
 17.75
CX4109Graphit . . . . . .. .. .. .. . . .. . . . ..... . .. . . . $ 
 17.75
CX4110 Touch Typing . ... . . .. .. . . . . . ......... . $ 
 19.75
CX4121 Energy Czar . ........ . . ..... .. .... . . .. $ 
 12.75 

32K MEMORY BOARDS ......... $149.00 

16K MEMORY BOARDS .......... $75.00 

for ATARI 400 &800 with 1 year warranty!! 

ATARI 800 16K ................. $659.00 

ATARI 400 16K ...... ........ ... $329.75 


ATARI HARDWARE 
410 Cassett e Recorder .. .. . . . ......... . ....... $57.75 

810 Disk Drive . .............. . ........ . . . .... $444.75 

Cl50 Interface .. .. . . . . .. ....... .. ... ......... . $165.75 

830 Modem .... . . . .. . . ..... . ....... . ........ $145.75 

825 Printer . . . .. .. . .. . . ........ . . . . . . . . .. . .. . $625.75 


ENTERTAINMENT 

CXL4004 BASKETBALL .. . .. . . . . .. .... . . .. . . $ 

CXL4005 VIDEO EASEL .. . . . . .. .. .. . . .. ... . $ 

CXL4006 SUPER BREAKOUT .. ... .. .. . . . . .. $ 

CXL4009 CHESS . . . . ....... . . . . .. . .. . ... ... $ 

CXL40 10 3· 0 TIC·TAC·TOE ..... ... . .. . .. ... $ 

CXL4011 STAR RAIDERS . .. . ... . . . ......... Si 

CXL4012 MISSILE COMMAND . . . . . . . . . . . . . $ 

CXL401 3 ASTEROI OS . . .. . .. . . ... . . .. ... . .. $ 


CXL4008 Space Invader . . ........ . . . ..... . ... $ 30.75 

CXL4007 Music Composer ... . ......... .. ... . $ 42.75 

CX41 18 German ....... . . . ... .. . ..... . . .. ... . ~ 42.75 

CX4 119 French . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 42.75 

CX4120 Spanish ..... . ......... . . . ......... .. $ 42.75 

CX41 25 Ital ian . . . . ....... . . ... . . .... . ... . .. . . $ 42.75 


ACCESSORIES 
CX30 PADDLES . . . . . .. . . ....... . .. . .... . .... $ 17.00 
CX40 JOYSTICKS . . .. . . . .. . ..... . .. . .. . . .. . . $ 17 .00 
CX853 16 K RAM .. .......... . ... . . . . .. . .. . . . $ 85.00 

WE CARRY MANY OTHER LINES OF 
MICROCOMPUTERS YOU CAN 

CALL FOR PRICES ON: 

CPU's PRINTERS 

COMMODORE TEC 
ALTOS DIABLO 
TEXAS INSTRUMENT NEC 
ZENITH EPSON 
INTERTEC DATA AN AD EX 
AND OTHERS AND OTHERS 

At Lyco Computers we offer ~ur expert services to help customers make their first computer purchase, 
schools establish a computer program, or evaluate multiterminal systems. 

to help evaluate your needs. or if you wish to make a pu rchase. 

CALL US AT 717-435-5197 

LYCO COMPUTERS 
P.O. BOX 10 

COGAN STATION, PA 17728 

ORDERS SHIPPED SAME DAY 

NO COD CHARGES 

WE PAY FREIGHT ON PRE-PAID ORDERS 
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W ritte n in Pasca l, MicroFi­
nesse runs on th e A pple I I 
microcom p ute r and will be dis­
tribu ted by Osbo rn e/ lcC ra \\' -H ill 
in th e L S and Ca nada o nl y. T he 
com plete m e nu-dri\'e n pac kc.ige, 
with docume nta tio n , will se ll for 
$495.00, a \·a ilable p rima ril y 
th ro u g h reta il comp ut r sto res. 

A fin ancia l modeling, fo re ­
cas tin g a nd decisio n-m a kin g 
sys te m , IicroFinesse was d evel­
oped by the P-E Consultin g 
Crou p . o ne o f Eng la nd's to p 
ma nage me m firm s, with O\·e r I 0 
years ex pe rience in fin a ncia l 
modeling. 

Acco rdin g to Ma rtin Mc iff, 
T ec hnica l C roup Ma nager aL 

O sbo rn e/ lcC ra \1·- Hill , Micro Fi ­
nesse is mo re tha n a spread shee t 
pac kage. '· It offers pla nning 
capa biliti es see n befo re o nl y o n 
much la rger sys t. ·m s, such as th e 
a bilit )' LO crea te in ves tme nt a nd 
fi na ncia l a lte rnat ive models, as 
we ll as profor ma sta te m e n ts. 
sales product ivity o r p ro fitab ilit y 
fo recast -. Use rs ca n define ta rge t 
fi g- urcs a nd use MicroFincsse to 
d te rmin e \1·h a t must be d o ne LO 

mee t those goa ls," says Mc iff. 
He a lso po ims LO th e p rogra m 's 
color g ra phics, m od e l co nsol ida­
tions a nd r epo rt-genera tin g 
f'eaLUres. 

:\ s igni fica nt co mmitme nt LO 

a f'1 c r -sa le sup po rl ha: a lso been 
a11nounced by Os bo rn e/ J'vlcCra\1·­
Hill , including a d edica ted toll -
f'r ' C te le pho ne ·' hot line" which 
11·ill be in p lace a t t he time initi a l 
shipme n ts co111m e1ice. 

For lll <llT in l'onna ti o n . p lease 
con tan : C h r is C hambe rs, Sa l ·s 
and !\ la rketin g Directo r. O sborne/ 
!\ fc( ;ra \1·-Hill. (-1 1 :)) :14< -28():). 

Prism Printer From 
Integral Data 
Systems 
A ne\\' colo r p rinte r use r-p ri ced 
a t $ 1,995 has been introd uced by 
Integral Data Systems of Mil fo rd , 

c w H ampshire. The Prism 

Printe r ™ is a low cos t commercia l 
color p r inte r d es ig n cl to compe te 
with units cos tin g three tim es as 
much . 

T he ne \1· 132-colu m n dot 
ma tr ix p r inte r \1·ill p roduce e ig ht 
colo rs usin g a fo ur ba nd ribbo n 
which ca rries th e process co lo rs 
or C\'an. mage nta a nd ye ll ow, as 
we ll as blac k. 

' 'It's go ing to he lp d efi ne the 
expa ndin g color g ra phics m ar­
ke t ," says Pe ter R. Eisenha ue r . 
Int g ral Da ta s ~' Sle ll! S Vice Prcs i­

mod e, th e un it p r ints O\-crla p p ing 
high d e nsity (24x9) ma 1rix cha r ­
ac te rs at u p lo 150 c ha raners pe r 
second . b idirecti o na lly . The 
h ig h-speed data mode enables 
the use r to select a sta ndard 
d e nsit y ma tri x and o utput la rge 
volumes o l' d a ta a l prinl speed s 
in excess or 200 cps. 

Sta ndard feaLU rcs incl ude 
proportional spacing , e nhanced 
(bo ld ) te xt p rin ting a nd s1a ncla rd 
print d e nsiti es o f' I 0, 12 or I 6. 7 
charac ters pe r inch . T he Prism 

d ent of farke tin g . "The re's a 
d e mand fo r colo r . p ri ma ril y 
a m o n g b u in ess a nd professio na l 
use rs." O th e r immedi at · app li ca­
tio ns f'o r th e p1·ime r include th e 
,·isua l tra nsla tio n of' scientific a nd 
m edical d a ta. 

In add itio n to rh c co lor 
p1·ime r itse lf, Integ ra l Da ta has 
pl a ns lo o ffe r a numbe r o r co ll a l­
e ra l p roducts which will fac ili ta te 
th e us o f' the Prism Printe r in 
m any ke y sy Lem e11\' iro n men ts. 
T h fi rs! is expcc1ed to be an 
in te rface ca rd fo r 1h c A pple II 
a nd 111 which\ ill have a g rap hic 
d ri ver for th e colo r printer resi­
de nt o n th e card . Othe r prod ucts 
in the works incl ud e add it iona l 
sort.wa re dri ve rs l'o r A p p le prod ­
uct as wcl 1 as a colo r/g raphics 
dri ve r fo r the recc ml y a nn o un ced 
IB!\ I P rso na l Com p ute r . 

T he Pri sm Pr ime r olle1·s 
se mi -auto m atic cu t shee t f'eecl, 
a lso a hi g h-speed data m od e. In 
the norm a l (corresponde nce) 

Pr in ter pri n ts a full J32 charac­
te rs pe r li ne at I 0 p itch (cha1·ac­
te rs per inc h) with other p itc hes 
g iving lin le 11 g ths u p to 220 
colum ns o n standa rd I :)- i11 c h­
\1·icle ED P paper. 

Selectable features incl ude 
a utomat ic tex t. justificat io n , pro­
g ra m ma ble ho ri zonta l a nd vert i­
ca l tabbin g. reve rse pa pe r feed , 
a nd '' fi ne pos it io ning" of' cha rac­
ters of l / 120th of an inch. W hile 
the Prism Printe r employs the 
sta ndard ASC II u pper- a nd 
lowe r-cas' 9(1-cha rac ter se t, up to 

four d iffe re n t 96-cha racte r se ts 
can res ide with in the printe r a t 
the sa me time , fo r fo reign 
la nguage or custom chara ·tc r 
p rintin g, 

T he Pri sm Prin te r is micro­
processo r con tro ll ed , ,,·ith true 
" logic seek ing" look-ah ' ad ca pa­
b ility a n d a hig h -:pcccl slew fo r 
max im um outpu t. It has a stan­
d a rd RS-'.232C: seria l in1 crfacc as 
well as a e n tronics-compatible 



SHARP -
BUSINESS 11• 
COM PUTER ~ _ !!II 
64K ~~ 
• 5.25 " diskette 
• 284K byte per disk drive 
• 2 disk drives per unit 
• Expandab le up lo 4 units 
•Including SHARP's FOOS !Floppy 
• Dis k Operati ng System) 

MSL OiJR PRICE $~ ~ 
5995 

· 
00 $3995.00 .,i~~ 

rfij'I HE W LETT 
IL'.~ PACKARD 
HP-125 M1trocomputer 
HP-85 M1trocompule1 
HP-83 Microc:ompute1 
16K Up-Memory Module 
Graphics Plotter 7225 
Persona hty Mod For 7225 
263 18 lms>1cUPrrnte1/ 
Hvy Oly 

Opbon 010 for 163 1B 
3 Drives to Cho~e 

from 819015 
9895A 8" Ou.I Dnve 
G1Jphies hblet 9111A 
HP-llC Slim-line Adl'i nc:ed 
HP·12C Sligi-lme Financial 
HP41CVHew11 
Byte s Men 

HP·4 I C C.kutator 
C.rd R!lder for 41CV/C 
Pnnter Fo1 4I CVIC 
OptlCll Waod for 41 CY/C 
Qu ad Ram Equils 
4 Mem. Mods 

Memory Module$ for 'IC 
HP-97 PrllilJmble Pnnter 
HP­67 Prcvomble 
calculator 

HP 34C Protromble 
Scien11 hc 

HP·31C Proiromble 
Bus R/E 
HP·31E A&<. Sc~ntrl~ 
HP-37E Busintss M1m1 

~commodore 
1031.m so Col Crt 
4031·31K 40 Col Crt 
4016·16K 40 Col Crt 
S050 Du.I Orsi 910K 
41M O·Du.I Orsi 34JK 
C2H.Cassene Ome 
4011·80 Col Pnnl!r 
802 4-Mannsman Ta lley 
15CPS·Sta,..riter 
CBM IEEE Mod em 
VoiceSynthtsrm 
VIC10 
PET to IE EE C.ble 
IEE[ 10 IEH C.ble 

ATARI 
PERSONAL 
COMPUTERS 

.A 
ATARI 

400 16K B)'1eS ol Rom 
SCIO 16K Byl!s ol R•m 
410 ProiramRecorder 
810 Dis~ Onve 
S11 Pnn ter i80 col 
c.,~on~ 737 ) 

820 Printer 140 col 
impact) 

830 Acous tic Modem 
850 Interface Module 
AtJ 11 V1s1cak 

TEXAS INSTRUMENTS 
ll 9'9/.(A Console Hew 
Improved 

10·· Color hlonl1or H11h 
Resoh.rt1on 

321( Memory Module 
Speech S1nthes11e1 
Disk Memory Drive 
Rf Modu~lor 

I . 
'.!_ · 
~ 

Te~pho ne Coupler !Modem) 
Pnnttr (Sol id State ) 

Our 
Lisi Price 
3750.00 1990.00 
mo.co ms oo 
2150.00 1777.00 
195.00 155.00 

1450 00 2075.00 
750 00 665 00 

3950 00 l250 00 
150 00 115.00 

1300 00 1115.00 
6850 00 5500.00 
1050 00 1671.00 
moo moo 
150 00 119.00 

moo 250.oo 
150 00 115.00 
115 00 161.00 
385.00 289.00 
m .oo 97.oo 

9;_00 SI.Oil 
25 00 

750 00 595 00 

315 00 195 00 

15000 

150.00 
51.00 
71.00 

Lisi 
149500 
119100 
99100 

179500 
119500 

9100 
79500 

199500 
189100 
17900 
391.00 
19900 
3995 
49.95 

Lis i 
199100 
3791.00 
100.00 
500.00 
19500 

List 
59500 

108000 
90.00 

60000 

117.00 

117.00 
CS.00 
57.00 

ur 
Price 

1097.00 
919.00 
711.00 

mcoo 
91900 
11.00 

moo 
1545.00 
1399.00 
22500 
325.00 
15100 

34 00 
3900 

Our Pr 
1399.00 
1995.00 

169.00 
m.oo 
14900 

Our 
Price 
lll.41 
73900 
n.oo 

451.00 

999.9 5 769 00 

45000 
10000 
110.00 
10000 

Lisi 
Our 

Price 

910 00 31595 

NEC STUDENT 
SYSTEM 

64K 

~ 
0 NEC PC 80001A 
•NEC PC 8012 A 
0 NEC PC 8-031 A 
12· Grn . Phs . Video Monitor 

MSL 
3565.00 

PRINTERS 

EPSON 
MX SO fl 
MX SO IMPACT 
MX 70 IMPACT 
MX 100 
AHADEX 9501 
NEC 
5110 
5511 
3110 
3111 
OKIDATA 
MICR OLI NE 80 
MICR OLINE 11 
MICRO LI HE 83 
PAPER TIGER 

Oii' 
Li si Puce 

I 7;5 00 I 549 DO 
64100 11000 
50000 390.00 
99100 m.oo 

16IOOO 1199.00 

319100 1'45.00 
319100 1541.00 
149100 1195 00 
114100 1849.00 

541 00 395 00 
64900 moo 

105000 769.00 

HSG • M GrophKS 795 00 69100 
46(X; wrth Groph KS 1.394 00 199 00 
560'.: Hew lull "" 1.695 00 l,ll9 00 
DIABLO !LETTER QUALITY) 
6l0 R102 b1d1rec11onal 
uacto1s 

1640Kl09 koyboord 
tractors 

630 RO Recme On~ 
1650K 136 keyboird 

1.96100 2,350 00 

4.000 00 1,S99 00 
1.7 10 00 215000 

:;ro~om· ":: 
BMC li st Price 
IZ" Grn . Phs KQ tl 5 HZ I 119 00 16100 
11 · Gm . Phs EO ill Hz J 1149 00 115.00 
11 · Gm Phs 110 Hz J 179 00 209 00 
11 · Co lour Compos.Z Hr Res 439 00 319 OC 

Gm Phs 11' 17100 165.00 
HEC Gm PllS 11 ' 11100 17900 
Ztnilh 11· 119 00 119 00 
LE MONITOR 

9· B& W 
• 9• Green Phs 
• 12· B&W 
• 12· Green Phs . 
• • 12" Green Phs . 
• Anli Relleclive Scree n 
•• T.V. Gra de Sc reen 
SANYO MONITORS 
13" Color (new) 
h1ah qualny 

11· Gretn Phs 
11 · B& w 
ll"B&W 
9 • B & W The S.st Selkr! 
9· Gretn Phs. 

179.00 
189 00 
209.00 
229.00 
199 .00 

1110 00 
360 00 
340 00 
310.00 
13100 
moo 

159.00 
165.00 
185.00 
199.00 
159.00 

39900 
169 00 
moo 
115 00 
119 00 
199 00 

$2990.00 Special Of The Month 
MS L T he H Pl25. 
3750.00 It rypcs your letters. 

HP DISC DRIVE --­ Dual Master 
Single Master '­ r.lodel 82901M 

And docs a lo! more. 
Model 82902M $1849.00 

II Ill' 1 r. ..... ,,!h,U..Jf"'' 

"·~·· ~ •· ................ ' ..,....­
' ..... i. ...... 
tt. • 11 ..1 • ,,,.. II t • -.:111• '"~ I! 

,., ,,._.1.1·•••ll•t\.t ...... ·.1n- ........ 
••l1L1l"'"'"''"tr,11"1• .. 

Our Pr ice MS L Sl500.00 MSL $2500.00 

760.00 $1099.00 s­ 401.00 Sa~ 651.00 

tB~ XE ROX 820 
WORD PROCESSING SYSTEM 

(INCLUDES SOFTWARE) 

TERMINALS 
TELEVIDEO 

~~ o.. 
list hice 

910 I 69900 1599 00 
911C 95000 69900 
910C 99100 191.00 
950C 1.195 00 !14900 

DISKITTES OLD IN BOXES OF 10 

!Min. Purchase) SI OO Our 
Lisi Price 

DYSAN PRICE PER DISKETTE 
10411 1· sorr SECIOR 
104110 •· DBL 

DEN SOFT SEC 
374011 8" sorr SWOR 
3740110 8" DBL 

OE H SOFT SECTOR 
MAXELL 

CORVUS 
5 MBYTES 
IOM BYTES 
10 MBYT[S 

EXPANSION BOARD 
Q STAR 

16K RAM BOARD 
LIST OUR PRICE 

199.00 12.9.00 

6 00 3.99 

6 40 4.60 
7.11 475 

10 71 6.90 

500 150 

100 uo 
6 50 4. 5~ 

SOFTWARE ~ 
FOR APPLE II ::::_~_our 
l1ngua1e Sys lem w11h 
App le Puul 

BP I CeMral le0&er Systtm 
Vis tdeJ 

Vis-ulc 
Des<top P~n II 
Microbb Datati..u Syitem 
Slo~nre DB Master 
Muse Suoertt.1.1 II 
Sotupe MacK W1n<10._ 

Lisi Prrce 

491.00 
395 00 
100 00 
100 00 
10000 
15000 
11900 
ISL "'2 
99 0il 

399.00 
319.00 
119.00 
119.00 
11900 
11900 
moo 
11900 

72.00 

~commodore 

COLDRCO~~R VIC::20 
~al 

Vic -TV ModJill . 
V1cC as sene • 
Vic Disk Onve . 
Vtc 6 Pac). proVJm 

MSL 
299 .00 

SOFTWARE 
FOR COMM ODORE 
Ozz·Thelnlorma11onW1md 
'Nordmlt80 
lrrr11~lo RetnMI& M1711 l A.d 
Dow Jones Portfolio M&ml 
Pascal Devtlopmenl Pkt 
Ebs RKtMOles . Invento ry 
Bp i Gener1/ Led1er 
Word Pr o J 40 Column 
Word Pro 480 Column 
Word Pr o 4 Plus 

CALCULATORS/a/ 
CASIO ::iii:!' Lisi 
HR 10 Paoer feed :::::: 4995 
HR ·l2 Paper Feed ;~...-;; S.t95 
FR ·IOO Pilpe r Feed ::::: 79.95 
FR ·l110 Paper feed "••• 1 119.95 
PQ·10 19 95 
LClll 1195 
LC 3161 1195 
fX6SSc""thc 1991 
fX ­11 S<~nll< 19 !I 
FX 3600P Soenlll< 39 !I 
FX601P · computtr I• IS Memor~I Pro 
111mm1nc Upper & lo•er Cue Dot 
Mar ro • 511 Siep 119.91 

fX -701P So~es Prob lems ••th Alpha 
Nu meric Clarity. uses Ba sic 
Lon1u•1• 199.95 

PHONE MAil 
900 
905 Remo!! 
910 
910 
911 Remott 
930 Remote 
910 Remo1e 
960 Remote 

List 
119 95 
19995 
11991 
19995 
13991 
19991 
339.95 
399 91 

j(~..,--,~..,~-!'.,~~"I",_',.,,..,....,~....,,.( ,-Elli­- Iv.le--o-B~l ~S~~RL-;;- - - -T~: 182852
(\ \?~[a~ ~S I ~ C - WAREHOUSE An swer: MICKO TZNA 
~ • \~ ~Jl\\ ~~ (i)[\l[ID~ [M 18720O•na•d . ~108 "Ca' lo r n~ ""aenisaaa 61\ """" 

~' ~ ~ J oursmECAC•u TOLL FREE 1 1 8CJ01 •23-5~~~~~· 1 f1~1 913~ · · Aao3 ''• sn1ppmg & Hanaling - Aao 
'i \ ' 31'i surcnarge tor creo11 cares 01oers 
~' ~ -~ ~~-Alli.:..._... \\, I Name (Please ormt) canrCil oe sn ioota unless ac:omoaraeo 
, ... . iVV ...... 1 \' Aooress cy t: a e"ll mc 1uc~9 srupoiig nanc l· 

i..' :: ·:.,·.. -~ _ ~ -... . '' I City _ State ___Z•o_ ___ mo i1na ta.. wntte aoo11c.a nlf 

~,,,,,,..,~--;,),~~~~,.._,,_.,,.._.,.._~ 1 lol)'I "' " 

1 

r.t oce1 ~o.sc~, ~P·~· ~1"" ;~~·~~:~cr~!a ,i · __ 
. . : SHI P?lrrn tt:.rWLl '-i G' ' 
.__,__ __,___~_,_____-J.<-~--'-----' TOTAL ENCLOSED S-8 AVINGS 

ERVICE 
ELECTION 
ATISFA'CTION 

Cert ified Check or M.0 . _ Allow 2 weeks clea rance tor VISA 
Bank Wire Trans ler person al ch eck -

CREDIT CA RO' --------­
1 Exo Dale __ 
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paralle l inte rface. Serial Lrans­
mission rates from 300 to 9,600 
baud are swiLch selectable. 

Fo r more informatio n on Lhe 
Prism Printe r and sample ouLpuL, 
comact lnLegra l Data SysLems, 
Inc. , Milford , ew Hampshire 
03055 . (603) 673-9 100; 800-258­
1386 ; Te lex: 953032. 

New From 
Commodore 
Valley Forge, PA ov. 12, 198 1 ­
Commodore Business Machines 
has introduced its newest printe r 
the lo w- ·osL, hi gh-speed C BM 

023P. 
T his laLesL additio n LO Lh e 

growing line of CBM p riphe ra ls 
is a bidirectional , 136-column 
printe r wiLh both tra tor and 
fri tion feed . The 8023 P is doL­
maLrix , and prints 150 cha racLers­
per·-second (CPS). IL is avai lable 
throug h Commodore d ea le rs 
throughout the nation for 
$995 .00. 

The new CBM prime r is 
des ig ned LO o pe r·a te through 
soflwa re control, prints upper 
and Im er ca. e a lphab Li · cha r­
aCLers, a ll graphic charane rs 
available wiLh a Commodore 
compule r , as well as use r-d e fin ed 
characle rs. 

T h 8023 P conforms to 
IEEE im rl"ace requirem nl and 
conne Ls directly to a Commo­
dore compute r. IL is des ig ned to 
be used wiLh the CBM fl o ppy 
disk dr ives, a nd may be d a isy­
cha ined wiLh othe r lEEE-48 
devices. 

Beca use the printe r i an 
"inte lligent" periphera l, iL uses 
none o f Lhe compuler's me mory. 
In addiLion , Lhe 8023P conta ins 
Random Access memory (RAM ), 
which perm its storage of for­
ma ttin g data. 

A programmable ·haraCLe r 
set and ga megraphics cliLOr on 
cassette has been introduced by 
Commodore Business Mach ines, 

Inc., for users of it VI C 20™ 
personal computer . 

Now ava ilable al a uthorized 
Commodore dea le rs Lhroug ho uL 
the nation for $ 14.95, Lh e cha rac­
te r seL editor comes wiLh a 16­
page instructioh manual and 
a llows VIC users to create groups 
of 64. 128, o r 192 progra mmable 
cha racLe r at a time a nd use them 
in BA IC programs. Each group 
of cha racte rs takes only o ne-half 
kilobyLe (0 .5 K) of progra m space. 

With Lh e new cha ra "Le r 
ecliLOr, Commodore V JC 20 
use r · can create their own char­
ac ter et a nd eas ily modify letters , 
numbers, and graphics LO include 
for ign la ng uao·e leu e rs, math ­
maLic and scientific symbol s, or 
specia l "a rcade" game g raphics . 

Commodore's new ·haracter 
sel ediwr a lso a llows VIC 20 
users Lo save the ir ne \ l -c reated 
characLe r e l o n Lape or· di k for 
futur use, and the n eas il y insert 
the set in a BASIC prog ram. 

Along with Lh cha racle r set 
ditor. a lso new from Commo­

d ore is th e rece nLl y-inLroduced 
VI 15 15 lo \\·-cost d OL-matrix 
printe r. va il able for 395, the 
V IC 15 15 ha aprimingspeeclof 
30 CPS, a nd prinLs a ny of Lhe 
a lphabet ic, numeric, a nd gra phic 
symbols com mo n to the VIC. 

From Krell 
Software Corp. 
WAR OF THE SAMURAI is a 
ga me or combat and inLrig ue. 
Two to four playe rs may compet 
in Lhis o rigina l gam that com­
bines the trategic complex ity of 
Go with the subtle d yna mics of 
Chess. De tailed g raphics. 

lach ines: Apple , PE.T, 
T RS-80 , l 6K , ava ilable on disk 
or cass u e. $39.95 

ALEXA/'.. DER TH E GREA T 
is a voca bula ry bu ilding ga me in 
a fantas y game co nLext. Based on 
the wo rd of Zedek, th ir best 
sellin g fantasy game. Alexander 
the Great introduces Ar·istotle as 

a mentor to the player. When 
ca lled on , Aristotle poses vocabu­
lary questions a nd d e pending o n 
the peed a nd acc uracy or th 
playe r response confe rs ec re t 
information. With Aristotle as an 
a ll y, the quest to overthrow Ra , 
The Master of Evi l, assumes a 
new dime nsion or complexity. 
Players may se le t Lhe level of 
vocabulary difficulty. 

Machines: Apple TRS-80, 
PET , 48 K, ava ilable in Lwo ver­
sio ns (K-8) & (9-College) . $39.95. 

ISAAC NEWTO/\ cha llenges 
the p la yers to assemble evidence 
and disce rn the unde rl ying "Laws 
o f ature" th at have produced 
thi s evide nce. IS AC EWTON 
is an ind uctive ga me Lh a t a llows 
players to inte r ve ne acti vely by 
proposing ex pe rim ent to deter­
min if new da ta conform to th e 
" Laws or ature" in que tion. 
Players ma y set th e level o f diffi­
culty from simple to fi e ndishly 
complex. 

In a classroom s ttin g the 
insLrucLOr may e lect to choose 
" Law. of 1 ature" in accordance 
wiLh th e comple te instnrCLion 
manua l provided . 

Machines: Appl , PET, 
RS-80, Atari, I 6K, avai lable o n 

disk or cassette . $24 .95 
FIG NEWTON - full graphics 

Newton. This vers ion of Isaac 
ewLOn presents a ll d a ta in 

graphi fo rm . Beca use data is 
g raphic ra th e r than symbo lic, 
Lhis ga me is suitable for very 
young childre n. Playe rs may, 
howeve r , select difTi ulty levels 
cha llenging to Lh e most skilled 
adu lLs. 

Machines: App le, PET , 
T RS-80, Atari, l 6K, available on 
disk o r· cassette . $24.95 

ODYSSEY IN TIM E adven­
lllre gam e acids a new dimensio n 
o f excite me m a nd complexity LO 
TIME T RAVE LE R. Plarers must 
now compete with Lh powerfu l 
a ni:l treacherous adv r·sa ry in 
the ir exacting ques l for victor y. 

To succeed they must van­
quish this adversary in combat 



--------

J(: commodore 

spectacular 

OZZ - The l nform~

SOFTWARE 

8032-32K 80 COL CRT 
REG . $1495 $1Q95 
4032-32K40 COL CRT 
REG . $1295 $995 
4016-16K 40 COL CRT 
REG . $995 $795 
64K ADD ON MEMORY 
REG . $500 $395 
9000-134K SUPER PET 
REG . $1995 $1795 
8050-DUAL DISK 950K 
REG . $1795 $1345 
4040-DUAL DISK 343K 
REG . $1295 $995 

2031-SINGLE DISK 170K 
REG . $695 $555 
C2N-CASSETIE DRIVE 

REG. $95 $69 
4022-80 COL PRINTER 
REG . $795 $629 

8023P-136 COL PRINTER 
REG . $995 $849 

8300P-40 CPS LITTER QUALllY 

REG . $2250 $1995 
8024-MANNSMAN TALLEY 

REG. $1995 $1595 
8024L - LETIER TALLEY 
REG . $2495 $1995 
25 CPS-STARWRITER 

REG . $1895 $1445 

Philadelphia 


ii :qc; § 


LIST 

[iOn Wizard $395 
Wordcrofr 80 $395 
lfl.MA - Info f\.e trievol &Mgmc. Aid $495 

Dow Jones Portfol io Mgmr. $149 

Posco I Development Pl~g . $295 

EOS - Receivobles . Inventory $750 

OPI - Generol Ledger $3 95 
Word Pro 3 - 40 Column $2 50 

Word Pro 4 - 80 Column $.37 5 
Word Pro 4 Plus $450 

COM-IEEE MODEM 

REG . $279 $229 

VOICE SYNTHESIZER 

REG . $395 $329 
VIC20 **** 
REG . $299 $269 

VIC 1011 RS-232 INTER. 
REG . $49.95 $39 
VIC 1112-IEEE INTER. 

REG . $99 .95 $79 
VIC 1540 ·DISK 170K 
REG . $599 $499 


VIC 1515 - 30 PS PRINTER 

REG . $395 $349 


PET TO IEEE CAl3LE 
REG . $39 .95 $34 

IEEE TO IEEE CAl3LE 
REG . $49 .95 $39 

YOU 
PAY 

S299 
S299 
S399 
S119 
S229 
S579 
S299 
S179 
S269 
S329 

Computer Discount 
• PREPAID ORDERS SHIPPED FREE155 E. LANCASTER, PA 19087 MAIL ORDER 

• VISA & MASTERCARD ADD 3 %800·045·i289 • COD· UPS 
IN PA CALL(215) 687-8540 • PA RESIDENTS ADD 6 % PA TAX 
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tha t rages across 24 time p e riods. 
ODYSSEY I TIME in­

clude. a ll the ch a ll e nges of T l ME 
T RAVELE R plus I 0 ad ditio na l 
e ras , including those o f Alexande r 
the Great , Emperor A oka of 
India. A ttila th e Hun. Ge ng his 
Kh a n. Eac h ga m e is uniqu e a nd 
m ay be interrupted a nd saved a t 
an y po int fo1· la ter pla y. 

lachines: Apple, PET, 
TRS-80. A ta ri , 32 K. ava ilable on 
dis k or cassette ..~ 39 . 95 

Kr II Softwa re Corp. 
2 1 Millbrook Drive 
Ston y Brook, Y I 1790 

From Strategic 
Simulations 

apo!nm 's Cr1111/1aig11s i. a corps­
lcve l ga m e . imulatin g th e last 
campaigns of Na poleon : Le ipzig 
a nd Wate rloo. It is a n acl va nced ­
leve l, boa rd-assis ted compute r 
game. 

Each campa ig n is displayed 
o n a colorfu l I8x2 I h x grid map 
in Hi- Res Graphics. The ga m e 
em ploy a uniqu e sys tem re­
qu iring o rder to be sent a nd 
rec i\'cd th rough dis patches. 
T he re ports received va r y in 
d egree uf' accuracy based o n a 
varie ty o f' historica l fac to rs. The 
com put r acts as co rps com­
m a nde r for each co rps, in ter­
pre tin g th e orde rs th e co rps 
receives a nd often actin g o n its 
own initiative. These features 
simula te th e frus tra tio n ex pe­
rie nc cl by commanders of th e 
Napo leo nic Era. 

T he ga m e includes one 
diskette . rule book , player aid 
ca rd , 2 two-s ided m a p boards 
a nd I 00 counte rs for $59.95. 

So uthern Command is a 
batta lio n-level simulatio n fo r th e 
Is rae li counterattack to cross th e 

uez Cana l during the O ctobe r 
War of 1973 agains t Eg pt. 

The Sinai baLtleground is 
di spla yed in Hi-Res G ra phics on 
a 28x39 hex grid m a p which ca n 
be vi ew cl o n o n e screen o r o n 

twelve screens, using s ro llin g. 
More tha n ten unit t 1 pe in ­
·luding tanks, ha lftracks. BDM's, 
infa ntry a nd Egyptian SAM . ites 
(to combat Is rae li a irstrikes) arc 
used in th e two pla ye r and each 
of the four compute r-as-oppone nt 
scenarios. 

Modern warfare is accura te ly 
r e fl ected in the a bility of units w ' 
reorga ni ze a fte r th ey have been 
a ttacked a nd in the " De layed 
Move" fea ture . a ll owi ng units to 
a mbush moving e nemy units. 
Each s id a lso h as th e a bilit)' Lo 
sig ht hidde n e ne mr units. 

South e rn Comma nd is ava il ­
a ble with diske tte . rnle book , 
map a nd pla ye r a id ·arc! for 
$39.95 . 

Both u-a m es r quir a 48 K 
A pple II ,,·ith Appl e. oft in RO M 
a nd one disk dri\'e. 

From Stra tegic Si mul a tion s, 
465 Fairchild Dr., Suite I 08. 
Mo untain Vie w, CA 940-1-3. 

From Automated 
Simulations 
Automated imular io ns. Inc. h as 
r e leased a new I IND T OY . 
Ricoc he t. an o ri g in a l abstract 
s tra tegy ga m e d esig ned excl u­
sivel y for the home compute r. 

Ricoche t is a ga m e of subtle 
tra tegy combined with fast action 

and a rcad e-s tyle g raphics . The 
ga m e ca n he p layed aga inst a n y 
of' fo ur diffe re nt compute r oppo­
n e nts, or aga inst a nothe r human. 

T he p laye r m a neu \'e rs bloc ks 
tu se t up a shot at hi s oppun nt's 
goa l and t.o protect hi s goa l from 
attack. Each pl aye r has two 
la unche rs he ca n fire. His hots 
r icoc h et off l h e blocks. ea rnin g 
him po ints each tim e a block is 
hit , plus he ge ts born1s points for 
hittin g his oppone nt 's goa l. 

Before h e ca n claim ,·ictor y, 
th e p laye r must win two out of 
th ree (o r three UUL or fj, ·e) ga m es. 
A match victory a lso hoosls his 
persona l Ricoch et Pla ye r Ra ting-. 
which m easures his m as te r y of 

th e game aga inst o ther p layers. 

Ricoc he t is a \·a ilable on 
casse n e 1·or l he A tari -H>0/:-100 
( lf)K wi1h BAS IC RO I cartrido·e) 
a nd T RS-HO ( I Ii K. Le\'cl 11 ). or 

~ 

on di sk f'or th e Atari ..JOO/HOO 
n2 K). TRS-80 (T RSDOS ~2 K ) 
and APP LE (·18K with A pplcsoft 
in ROM ). $ I q_q:) 

From A utomated imula­
ti ons. P.O. Bo:-.: 42-17 . J\ lou ntain 
Vic" ·· CA 9·10-10. 

From Synergistic 
Software 
Od yssey: The Complea1 ,\d n:· n­
turc. is now ava il able for th e 
Apple 11 compute r in th e A pple ­
so ft BASIC la nguage. This ad­
,·e nture ga m e is expanded into 
three separate but inte rlock in g 
p rograms. T he prog ram s have 
color ful hi g h resolution a nima­
tion as we ll as sound e ffect" 

l ~ n y different paths to 1hc goa l 
ex is t tha t will not trap the playe r 
o r force re pet itio n . Be in g a role 
playin g ga m e. playe r ae1io11 
d e termines a lig nment. charisma. 
wisdom , e x pe ri c nce . e tc. These 
r·a turcs aff n th e o u tcome of' 
fri e ndship a nd battle rKoun L rd 
during p la y. 

T he objec t of this game is to 

:ave a rea lm from an e \·il ru le r. 
ta rtin g a lone on a la rge is land 
ou seek out gold , so ldi e rs to.io in 

you , a nd 11 sef'ul tools whil e 
gai ning experie nce. If yo u are 
succ s. ful a nd cle\'er you can not 
on ly ,,·a lk hut a lso ri d e . lh·. a nd 
sa il. . 

With doze ns of hi gh reso lu­
tion pictures a nd an imat io n 
e ffects diffe re nt eac h time \ 'O U 

pla y, each game i · uniqu e . C:arc­
f'ul pl a nning- a nd s tratcg~· arc 
necessa r y to success full y comple te 
this ad ve nture. Requires -l-8 K 
Apple 11 o r pp le 11 Plus. A va il ­
able in lnt e~e r o r Applc:sof'L !'or 
$30.00 l'romSy 11 e rg is1i c Sof'L ,,·ar , 
:J22 I l 2 0t li A ven uc SF. lk ll crnc, 
WA 98006. (206)226-32 1() 



ATARI 
400w/16K ....... .. s 339°0 

800 w/16K ..... .. .. s 739°0 

810 Disk Drive . . ... s 449oo 
830 Modem .. .. . .. . s 159°0 

850 Interface ... . .. . s 159oo 
16K module .. . . . . .. s 85°0 

EPSON 
MX-70 . . . . . . . . . . . . . CALL 
MX-80 . . . . . . . . . . . . . CALL 
MX-80 FIT . . . . . . . . . CAbL 
MX-100 ... .... ... .. CALL 
Graphics kit . .... . .. s 85°0 

Interface cards and ca bl es availab le 
for your machine' 

HP-85A w / 16K . . . ... s2595oo 
HP-125 ...... .... .. s2995oo 

TELEVIDEO 
920C . ..... . .. ... .. s 729°0 

950 ...... ..... . . .. s 939°0 

ZENITH 
Z-19 . ... .. . .. ... . .. s 725°0 

Z-89 .... . . . .. . .. .. .s2150°0 

Call for more great prices on NEC. 
BMC . Northstar. Altos. Soroc. Am­
dek . . and others. 

LO·BALL COMPUTERS 
P.O. Box 1818 

Beaverton . OR 97075 
APO/ FPO welcomed 

CALL (503) 641-0211 
Ordering Information: For fastest ser­
vice. send money order. cashier's 
check or bank wire. Visa and MC 
orders. add 3%. Personal checks 
accepted (allow minimum 10 days to 
clear) . Hours 9-5. M-F. 

Call For Our Free Price List 

Microcomputer A ~ =\ 
(fimC\ 
CALL FOR 

BEST PRICE 
DISK DRIVES 
AVAILABLE 

"" CALL FOR PRICES 

cJ•"~~~9-o~ 
MORE DISCOUNT PRICES 

VIOil1 Vjd~IO~c­

UO Sotlcml bi Mknltoh 

cnwon:1s1.,~10 col • *'•IOnl 

1n Oo..JonH,.orttoQof , .iwTOt 

1lf ~R-T....,,;iulkl~c-1b1W4 1!.l2t ~Writ" 

Ht W• UIT}.UC.11 111"!.. C...M., A;ipleDOS l lOCll\ !I 

111 s,..i.... c~ ou """"'•Pio! 

"' "'., 
" ".. 

llCR.mc.rdbyYlc<IKOll ltt Y<t.iC• lcnnlOf'I)) ISi T••l'l'~•H " "' " 
GupNc1T~t t 11 Votlr il•f'nWdH•b.. ••urug.o) 1n R.aU1tat•M11,r:e1 

Thulois.•clxkPlua cloc i.....s.. 11t ~n,.ftdV\1l "lo • :it """1on1lflli"111SOl•"'ll"$F) 
'1KayH-kK•rP•dl>fl':•1 bo..dC1 l:C Yl1IP. 1 I U s,.,, . .... ,1 .. 1Ai:c• ·"11S.ll••1• 

,.,,.o... t~,.n:KS11tt.. 1349 ORDER ~~Hd•• \l ldeo 100 
1r uw .. .. . .. .... 155 
AmotVl."641• YIClieo tOOG 1r 

C. ttDll Stuwri1er 2'S CPS 

........... '" 
9 TOLL-FREEC.l'IDllS tarwrit« .cl CPS °'""""~.,,_ 179 

~+. lH11~ u~ eot°' 

• l•udloo.rtpu• 179 
NEC IT 0<Mll "'-""91 Dls;>l•J 
JBt701 1ri1 CALL 
HC C 11· Lo-illn ColOI Oltllltt 

c.lsy.t.MI 1649 
btOfllrllX70 CALL 
[pMW1 Ml-«l 6 MX-10rn CALL 800 
EPJonMl·100 CALL 
NECtonl,..pKIOotM•lrl • 695 
NEC 591t!wrll•r. (L•IHI fl\00.ltl . • . • , •. , •• • . • CALL 

;~~ ~~; io·s.~.-sa· ~~.-;~; L 8 5 4 • 6 6 5 4 
. •... .... ... .... ..•. 699 

HCC 17" HI Au fl.Oft ColOI Oltpl•r 
•.•••..••••••••••• CALL 
S...11~09~ 8'W Ollpl1, 185 
S;1n1or0t..nPhol.p'- Oltplt'P•per Tig.r IOS4eDO 'W19rtptok t 

.. .... . ...... •.•. 949 
PtperTI;tttOS..~"'19f1phln 

. .. . .. . . .. . . . . 1249 
SllwrtTI14Pflnt.,.,-'ApCIA91ftl«tl•H 

349 
0.- 5ci"t1t Ot ltJ"'l'f'>Mtt (ll lHI 

in California and 
outside U.S. 

............ CALL 
$.;ln)'OU~ UWOltpl1y . 269 
S111yo 1r O•Hft Phospflet Oltpl17 
. . .. •.• . • . . . . . 285 
S..flYOIJ-ColorDl1pl1r 449 

:::::::,..,,,~_,.,c;:ll (714) 698·8088 
1795 

Zefllth 1r O•Hfl "'°'""'" Oitpfly 
ZVM U! 149 

CALL FOR 
BEST PRICEJC. [!ilcommodore 

~ B~e!~uter 
CALL FOR 

BEST PRICE 

[!iicommodore 

CALL FOR 
BEST PRICE 

Vlc_..20 PERSONAL 
a. COMPUTER 

$259 
• color • sound 

• graphics 
WE STOCK 1000S OF HARDWARE AND SOFTWARE ITEMS, 

PLEASE WRITE OR CALL FOR LIST 

Mail Order 
8314 PARKWAY DR. 
LA MESA, CA 92041 

On:lorino lnlcfm.:Jtloro p "" OJOCtll using VISA, MASlERC/IRO, AMEAICAU EXPRESS DINER s CLUS CARTE 
BLAt3CHE, ban1'. ... tie 1ran1l111. co1sh or·s 01 cer1111ed c"oc1'. money Otder 01 JK?isonar cne!k lAllON" ten days 10 
c:/031). Unless preoatd with C831'1, please ada 5 °.'. lor sh1:>olng. na"drlng ano !nsu1ance 1m1n1mum 5 00) Ca!llorn!a 
residents ado 5"• ~ales l alt ln511tutlons and co1p01atlons proase ~end 101 a .,..·rllten auotallon All eau'Pmt!nt Is 
su~Ject 10 price change .ll'IO 8Y;til1bll1t y wltnout notice All 0Qutomcn 1 Is n&* an!J comole1a w1tn mariulac1u1e1's 
warraruy ('Usually 90 d.i.ys) Snowroom prices may c:1lhll llom n"llJI order prices 
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4116 

SPECIALS on INTEGRATED CIRCUITS 
6502 7.45 t0/6.95 
6502N6512A 8.40 10/7.95 
6520 PIA 5. 15 10/4.90 
6522 VIA 6.45 10/6.10 
6532 7.90 10/7.40 
2114·L200 3.75 
2114-l300 3.15 
2716 EPROM 7.00 
2532 EPROM 
Bt t B Hltldil 2K 1 I CMOS RAM 

Zern Insertion Force 24 pin Socket 
6550 RAM (PET BK) 
S-1 00 Wire Wrap Socket 

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

50/6.55 100/6.15 
50/7.35 100/6.90 
50/4.45 100/4.15 
50/5.75 100/5.45 
50/7.00 100/6.60 
25/3.50 100/3.25 
25/2.90 100/2.65 
5/6.45 10/5.90 

14.50 
t 4.50 

111117 
2.00 

12.70 
2.4 O 

Fn4I l'r11tlct/l.illl91 Dill Syslliu 

RS232 MODEM SALE $'128 
IEEE 488 MODEM SALE $199 
RS232 CCITI $170 
IEEE 488 CCITT $270 

We carry Apple 11+ from 
Bell & Howell 

llNFORTH+ 111 A,,le II S75 
A lull-featured FORTH with enhancements. Conforms to 
FORTH Interest Group standards. 

VIC 3K RAM (with 2 ROM Sockets) 

Write for VIC Sohware List 


REVERSAL (Spracklen) 32K Apple 

Data Manager (Lutus) 24 KApple 

Energy Misec - PET, Apple, Zenith 

HistcrGraph (8c¥d) 48K Apple 

Data-Graph (Boyd) 48K Apple 

Apple II Use(s Guide (Osoome) 

Introduction to Pascal (Sybex) 

Pascal Handtxiok (Sybex) 

Musical Applications of Micros (Chamberlin) 

Basic FORTRAN (Coan) 

-~·---------- -·------······ ·· ----- ------- ------ ---- ----

CP/M Harobook (with MP/M) Zaks 
Programming the 6502 - Zaks 
Microprocessor Interfacing Techniques 
PET/CBM 'Personal ComJXJter Guide (Osborne) 
PET arxl the IEEE-488 Bus (GPIB) 
6502 Assembly Language Prag. - Levanthal 
l-80 Assembly Language Prag. - Levanthal 

65 

28.00 
40.00 
24.50 
24.50 
40.00 
12.00 
10.30 
12.00 
20.00 
7.25 

11 .85 
10.00 
13.00 
12.00 
t2.25 
13.50 
12.75 

8080N8085 Assembly Language Programming 12.75 
ZBOOO Assembly Language Programming 16.00 
6809 Assembly Language Programming 13.50 
6800 Assembly Language Programming 12.75 
The 68000 Microprocessor Handbook 5.75 
BASIC aro the Personal Computer (Dwyer) 11.00 

[tcommodore 


CBM·PET SPECIALS 
8023Printer· t36col, t50cpsbi-drectional 
8300 (Diablo 630) Daisy Wheel • 40 cps 

bi-directional 
8032 80 x 25 CRT, business keyboard 
Super Pet 
8096 Board (extra 64K RAM lor 8032) 
8050 Dual Disk Drive - 1 megabyte 
8250 Dual Disk Drive • 2 megabyte 
CBM IEEE Modem 
4016 lull size graphics keyboard 
4032 lull size graphics keyboard 
4040 Dual Disk Drive· 330,000 bytes 
2031 Single Disk Drive - 165,000 bytes 
4022 Tractor Feed Printer 
C2N External Cassette Deck 
VIC 20 Color ComJXjter 
VIC 1515 Graphic Printer 
Used CBM/PET ComjXJlers 
8024-7 High Speed Printer 

llal SALE 
(995) 775 

(2250) 1725 
(1495) 1100 
(1995) 1600 

(500) 400 
(1795) t345 
(2195) 1760 
(395) 199 
(995) 795 

(1295) 999 
(1295) 999 

(695) 560 
(795) 630 

(75) 65 
(299) 259 
(395) 325 

CALL 
(1995) 1345 

WE WILL MATCH ANY ADVERTISED PRICE 

*** EDUCATIONAL DISCOUNTS *** 
Bty 2 PET/CBM c..,11111, receln 1 FREE 

WordPro 3 Plus • 32K CBM, disk. printer 200 
WordPro 4 Plus • 8032, disk, printer 325 
OZZ Dara Base System for CBM 8032 335 
VISICALC for PET, ATARI, or APPLE 155 
SI-KIT . 11,.r m ROI Utlllllu 40 
Programmers Toolkit - PET ROM Utilities 35 
PET Spacemaker II ROM Swilch 36 
2 Meter PET to IEEE or IE EE to IEEE Cable 40 
Dust Cover for PET 7 
IEEE-Parallel Printer Interlace for PET 11 o 
IEEE-RS232 Printer Interface for PET 120 
The PET Revealed 17 
Libraiy of PET Subroutines 17 

4 PART HARMONY MUSIC SYSTEM for PET 
The Visible Music Monitor, by Frank LevinSOI\ allows you to 
easily enter, display, edit and play 4 part harTTlOl'ly music. 
Includes whole notes ttvu 64 rhs (with dotted and triplets). 
tempo change, key signature. transpose, etc. The KL-4 M 
unit includes Dto Aconverter arxl amplitier ready to OOOk to 
your speaker. 
Kl-41 Male 1..n wttli YH P"'r1• 

Watanabe 
Intelligent 

Plotter 

wmmE WX4&71 l'lltt• 
WATAUIE WX4675 &-,• Plltbr 

DISK 
SPECIALS II 

SCOTCH (3M) 5" 10/2.75 50/2.65 100/2.60 
SCOTCH (3M) 8" 10/;180 50/2.70 100/2.65 
Verbatim 8" Double Dens. 10/3.4 5 50/3.35 100/3.20 
Verbatim 5" Datalife 10/2.45 50/2.40 100/235 
(add 1.00 for Verbatim 5" plastic storage lxlx) 

BASF 5" sett 10/240 20/2.35 100/2.30 
Wabash 5" in Plastic Box 10/2.70 50/2.60 100/2.50 
Wabash 8" in Plastic Box 10/2.75 50/2.65 100/2.55 

WE STOCK MAXELL DISKS 
Diskette Storage Paoes 10 for 3.95 
Disk Litl'ary Cases 8" . 2.85 5" . 2.15 
Disk Hub Rings 8" - 50 @ 7.50 5" - 50 @ 6.00 

CASSETTES • AGFA PE-611 PREMIUM 
High output low noise, 5 screw housings. 
C-10 10/.56 50/.50 100/.48 
C-30 10/.73 50/.68 100/.66 
All other lengths available. Write for price list 

SPECIALS 
EPSON IHD Prtlt1r 
EPSON IHD FfT l'rt•t• 
EPSON lx-70 Prllt1r 
EPSON IX-100 l'r111• 
Centronics 739 Printer with dot graphics 
STARWRITEI Dlllrt n.I Pr1ltlr 
Zenith ZVM-121 Green Prosphor Monhor 
Amdek Color Monitor 

675 
1445 
115 
355 

ALL BOOK 11~ SOFTWARE PRICES DISCOUNTED 
OSBORNE/McGraw-Hill, HAYDEN, SYBEX.etc. 

Synertek Systems 
SYM· 1 Microcomputer SALE 199 
SYM BAS-t BASIC or RAE 112 Assembler 85 
KTM-2180 Synertek Video arxl Keyboard 349 
KTM·3/80 Synertek Tubeless Terminal 385 

;rt•1rN Idatasystems 
Z90·80 64 K 2170 
Z90·82 64 K. 1 double dens. drive 2395 
Zll9·0 48K 1950 
Z89·1 48K, t drive 2150 
'l£7 10 Megabyte+ Floppy Drive 4495 
LJ7 1.3 Megabyte Dual Floppy 1495 
Z25 High Speed Printer 1195 
Zl 9 Video Terminal (VT-52 compatible) 670 
ZVM·121 Green Phosphor Monitor 119 
All Zenith Sohware discounted 

800 COff()Uter 
400 • 16K 
81 ODisk Drive 
825 Printer 
850 Interlace 
822 Prioller 
Paddle Pair 
Joystick Pair 
16K RAM 
Assernbler/Ed11or 
Telelink 

779 
339 
449 
629 
175 
359 
1 7 
17 
85 
46 
20 

~ 

ATARr 
SPECIALS 

410 Recorder 59 
Pilot 68 
Microsoft BASIC 68 
Educ. Series 20% off 
llSSIL£ COHAND 32 
ASTEROIDS 32 
STU RAIDERS 32 
Space Invaders 32 
Music Composer 45 
Chess 30 
Super Breakout 30 

Write lor prices on other Atari Items. 

WRITE FOR CATALOG 
252 Bethlehem Pike A B C I Add$125perorderforsh1pping WepaybalanceofUPSsur1ace
Colmar. PA 18915 215-822-7727 ompu ers charges on all prepaid orders Pnces listed are on cash discount 

basis Regular pnces slightly higher Pnces sub1ect lo change 

http:100/2.55
http:100/2.50
http:100/2.30
http:100/3.20
http:100/2.65
http:100/2.60
http:100/2.65
http:100/3.25
http:100/6.60
http:100/5.45
http:100/4.15
http:100/6.90
http:100/6.15


KMMM Pascal for PET/CBM $85 
A subset of standard Pascal with extensions. 
- Machine language Pascal Source Editor with cursor 
oriented window roode 

- Machine Language P-Code Compiler 
- P-Code to machine language translator lor ~timized 
object code 

- Run-time package 
- Floating point capability 
- User manual and sa~le progams 
Requires 32K Please specify configuration 

EARL for PET (disk f1111 based) $65 
E~lllr. Aw.Iller, R11tc1llr. U1kar 
Generates relocatable object code using MOS Technology 
mnerronics. Oisk file input (can edi t files larger than 
memory). Links ,rrultiple object programs as one memory 
load. Listing output to screen or pfinter. Enhanced editor 
ope<ates in both command roode and cursor oriented 
"window'' mode. 

RAM/ ROM 
for PET/ CBM 
4K or SK bytes of soft ROM w ith optional 
battery backup. 
RAM/ROM is compatible wi tb any large keyboard machine. 
Plugs into one of the ROM sockets above screen mefllOly to 
give you switch selected write prntectable RAM. 
Use RAM/ROM as a software development tool to store data 
or machine code beyond the normal BASIC range. Use 
RAM/ROM TO LOAO A ROM image where you have possible 
cooflicts with more than one ROM requiring the same socket 
Possible applications incluoe machine language sort (such as 
SUPERSORT), universal wedge, Extramon. etc. 
RAM/ROM - - 4K 	 $85 
RAM/ROM - - 8K 	 1 20 
Battery Backup Option 	 30 

SUPERSORT by James Strasma $35 
Supersort is an excellent general purpose machine 
language sort routine for PET/CBM computers. Sorts both 
one and two dimensiooed 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 M to provide 8 categories 
per byte. The routine works with all PET BASICS. adjusts to 
any memory size. and can co-exist with other programs in 
high memory. 

SuperGraphics 
by John Fluharty $30 

SuperGraphics provides machine language extensions to 
Commodore BASIC to allow fast and easy plott111g and 
manipulation of graphics on the PET/CBM video display. as 
well as SOUND commands. 

Animations that previously were too slow or impossible 
without machine language subroutines now can be pro­
grammed directly in BASIC.Move blocks (or rocketships,etc.). 
or entire areas ol the screen with asingle, easy to use BASIC 
command. Scroll any portion ol the screen up, down. left. or 
right Turn on or off any of the 4000 (8000 on 8032) screen 
pixels with a single BASIC command. In high resolution mode, 
draw vert ical. horizontal. and diagonal lines. Oraw a box. fill a 
box. and mow it around on the screen wi th easy to use BASIC 
C011mands. 

The SOUND commands allow you to initiate a note C1 series 
ol notes (or even several songs) from BASIC, and then play 
them in the background mode without 111terfenng with your 
BASIC program.This allows your program to run at lull speed 
with simultaneous graphics and music. 

SuperGraphics commands include GRAPHIC, TEXT. RVS, 
SET, DRAW, FILL PLOT. MOVE. PRINT. CSET, CMOVE. 
DISPLAY, PUT, SWAP, PAUSE. and SOUNO. 

Please specify machine type and ROM version,disk or tape. 

Self Calculating 

DATA BASE 
REPORT WRITER 

MAILING LIST 

FLEX·FILE is a set ol flexible, friendly programs to allow 
you to set up and mainta111 a data base. Print files with a 
versatile Report Writer or a Mail Label routine. Pro­
grammers will find it easy to add subroutines to !heir own 
programs to make use ol Data Base files. 

RANDOM ACCESS DATA BASE 
Record size limit is 250 characters. The rumber of records 
per disk is limited only by the size ol each record and the 
rumber ol records per disk is limited only by the size ol 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 a rumbered 
record, or find a record by specified field. The Find command 
locates any record when you enter all (or a portion on the 
desired key. Field lengths may vary from record to record to 
allow maximum packing ol 111formation. Files may be sorted 
by any field. and any field may be specihed as a key. 
Sequential files from other programs may be converted to 
Flex-File format and Flex-File records may be converted to 
~uential (WordPro, PaperMate, other word processors 
may also use Flex-File data). Maximum record size, fields 
per record, and order of fields may be changed at any time. 

MAILING LABELS 
With typical record size ol 1 27 characters, each disk can 
handle over 1000 records (about 2800 with 8050 drive). 
Labels may be printed any rumber wide. and may begin in 
any coklmn posi tion. There is no limit on the rumber or order 
ol fields on a label, and two or three fields may be joined 
together on one line (like first name. last name. and tit le). A 
"type of customer" field allows selective print111g. 

REPORT WRITER 
Pr111t any field in any column For rumeric helds, use 
decimal point justification (and round 10 any accuracy). 
Define any column as a series of mathematical functions 
performed on other columns. These functions include 
arithmetic operations and various log and trig lunclions. 
Pass results of operations such as running total from row to 
rrH1. At the end of the report print total and/or average for 
any cokJmn Complete record selection. including field 
within range, pattern match, and logical functions can be 
specified individually or in combination with other 
parameters. 
FLEX- FILE by M lc~11f Riiey S60 
Please specify equipment configuration when ordering. 

Low Cost Disk Drive for PET/CBM 
PEOISK II from cgrs Microtech is a new disk system ready 
to plug into your large keyboard PET/CBM. 

PEDISK II offers speed. reliability. IBM compatibility. 
Complete system prices with OOS and cable: 
5" 40 track. 1 drive. 143K $525 
5· 40 track. 1 dnve. 286K 690 
8" IBM 3740 format 77 track. 250K 995 

PROGR AM YOUROWN EPROMS 
Brudl11 Iron for PET/CB M S79 
EPROM Programmer with software for all ROM versions. 
Includes all hardware and software to program or copy 
27t6 and 2532 EPROMs. 

CBM h ltw111 
legal Time Account ing Package 445 
Medical Accounting Package 
C.Ji11t1 CH l111Ma Slftn11 f'Kill1 
Can be tailored to meet most business requirements. 

Technician·s Investment Analysis Package 500 
Oow Jones Portfolio Management 129 
Personal Tax Calculator 65 
Tax Preparation System 445 
Wordcraft 80 Wordprocessor Package 325 
Pascal Development Package 235 
Assembler Development Package 99 
Intelligent Terminal Errulator 30 
Softpac-1 (Competitive Software) 29 

FORTH for PET 
BY L c. Cargile and Michael Riley $50 
Features include: 

lull FIG FORTH roodel. 
all FO RTH 79 STANOARO extensions. 
structured 6502 Assembler with nested decision making 

macros. 
lull screen ediMg (same as- when programming in 

BASIC). 
auto repeat key. 
sample programs. 
standard size screens (t 6 lines by f>4 characters). 
150 screens per diskette on 4040.480 screens on 8050. 
ability to read and write BASIC sequential files. 
introductory manual. 
reference marual. 

Runs on any 16K or 32K PET/CBM ~ncluding 8032) with 
ROM 3or 4, and CBM disk drive. Please specify conliguration 
when ordering. 

·Avai lable soon: 
Metacompiler for FORTH $30 

simple metacomp1ler lor creating compacted objec1 code 
which can be executed independently (without the FORTH 
system). 

PaperMate 
60 COMMAND 


WORO 

PROCESSOR 

by Michael Riley 

Paper-Mate is a full- featured word processor for CB Mi PET. 
Paper-Mate incorporates 60 commands to give you full 
screen edit ing with graphics for all 16K or 32K machines 
(including 8032). all printers. and disk or tape drives. 

For writing text. Paper-Mate has adefinable keyboard so 
you can use either Business or Graphics machines. Shift 
lock on letters only, or use keyboard shift lock. All keys 
repeal 
Paper-Mate text editing includes floating cursor. scroll up 

or down. page forward or back. and repeating insert and 
delete keys. Text block handling incluoes transfer. delete, 
append. save. load, and insert 

All formatting commands are imbedded in text for 
complete cootrot Commands include margin control and 
release. column adjust 9 tab settings, variable line spacing. 
justify text center texL and auto print form letter (variable 
block). Files can be linked so that one command prints an 
entire manuscript Auto page, page headers, page numbers, 
pause at end ol page, and hyphenation pauses are included. 

Unlike most word processors. CBM graphics as well as 
text can be used. Paper-Mate can send any ASC II code 
over any secondary address to any printer. 

Paper-Mate functions with t 6/32K CBM/PET machines. 
w~h any printer. and with ei ther cassette or disk. 

To order Paper-Mate. please specify coofiguration. 

l'l,.r-111111 11 ~Ilk Ir bpi 40.00 

BASIC INTERPRETER $200 
Designed to SUpporl the CBM 8096 (8032 with ad<}-on f>4K 
board).Alull interpreter implementation to automatically take 
advantage of the extra memory available to the 8032. 

BPI 61111"11 Ll41'r - 8032/8050 300 
BPI Acain lJ R11tt ln~l1 - 8032/8050 300 --------------·----·- ­
H1y411 S1ttn111 
Complex Mathematics 12.70 
Engineering Mathematics t 2.70 
General Mathematics 12.70 
MCAP:Circuit Analysis Program 21.00 
Energy Miser 24.50 

---·~·----------
CASH MANAGEMENT SYSTEM $45 
Easy to use. Keeps track of cash disbJrsements. cash 
receipts, cash transfers. expenses for up to 50 categories. 

MICRO-REVERS! tor PET by Michael Riley 10 
super machine language version ol Othello 

Tmlt Vlal11 / Kat & Muu by Michael Riley 10 
two excellent machine language maze programs 

WRITE FOR CATALOG 
252 Bethlehem Pike Add$125perorderforsh1ppmg WepaybalanceofUPSsurfaceA 8 C I 
Colmar. PA 18915 215-822-7727 ompu ers 	 chargesonallprepa1dorders. Priceshstedareoncashd1scoont 

basis Regular prices slightly nigher Prices sub1ect to change 
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Sirius Software 
Announces Addition 
To Their Product Line 
Thejoyport for the Apple Com­
puter provides expansion of the 
game paddle port to allow the use 
of four paddles (with all buttons 
functional) or to allow the use of 
one or two Atari"' type joysticks. 
Atari type joysticks are fast, simple 
and typically retail for less than 
$10.00 each. Some of the features 
of the J oyport are: 

Two connectors to accept 
Atari type joysticks. All four axis 
and the fire buttons are full y 
functional. Since the analog inputs 
are not used with the Atari type 
joystick the response is very fast. 

o delays between reads is 
needed. The Atari j ystick can be 
readjust as fast as the keyboard. 

Two 16 pin sockets to accept 
standard Apple style paddles , 
joysticks or other devices designed 
to operate from the Apple's game 
paddle port. 

A switch to change from 
Atari to Apple controls. Both may 
remain plugged in. No need to 
unplug one control to use the 
other . 

A .switch to select either of 
the two Joyport game paddle 
sockets to be read as paddles 0 
and l or even to allow your soft­
ware to select which et of paddles 
will be read as paddles 0 and l. 

Total compatibility with 
existing software and hardware. 
Even the use of the Shift Key to 
TTL input # 3 modification that 
many people use is compatible. 
No modification to the Apple is 
necessary and the j oyport does 
not take up any peripheral lot . 

The J oyport sets next to the 
Apple with all sockets and switches 
easily accessible. T he Atari type 
sockets are mounted on the front 
of the device and th Apple type 
sockets are inside the box. A 
convenient snap on cover provides 
a strain relief for the Apple type 
sockets and still allows changing 

them without getting inside the 
Apple . 

A wide variety of softwa re is 
being developed to take advantage 
of the added features of the Joy­
port. T his includes most products 
that Sirius Software will be pub­
lishing as well as software from 
other vendors. New products 
avai lable from Sirius Software 
that will be compatible include 
Foosball - a four player action 
game that is included FREE with 
each joyport purchased prior to 
Christmas, 198 1. Cops and Rob­
bers, PGE-The Pascal Graphics 
Editor, and Outpost are com pat­
ible with the Joy port. 

Existing software may be 
easil y modified. The small (20 to 
I00 bytes) driver is relocatable. 
T he presence or absence of the 
Joyport can be determined by 
your oftware and automaticall y 
enabled . T he software can also 
allow simultaneous use of the 
keyboard and either the game 
paddles or the Atari type 
joysticks. 

The custom PC board is 
machine wave-soldered, hand 
inspected and bench tested. 

Fully documented with 
source code listings of sample 
driver ro utines. 

Write for details to Sirius 
Software Inc., Joyport, 200 I 
Arden Way, # 2, Sacramento, 
CA 95825 . 

Dial/Data Gives 
Micro Users Access 
To Financial 
Markets 
A new software program that wi ll 
g ive microcomputer users imme­
diate access to financial markets 
has been developed by Remote 
Computing Corporation (RCC). 
The program is called "Dial/Data" 
ince users can dial RCC's network 

over normal telephone lines, log 
on and automatically retrieve data 
on commodities , securities and 
options. 

Accord ing to Alan J. Schnel­
war, Vice President of Eastern 
Support and Development at 
RCC, Dial/Data will add a new 
dimension to the microcomputer. 

"We've developed a complete, 
easy-to-use data service that will 
allow users to sit in their homes 
and offices and have all the daily 
and histori al price information 
necessary to track any investment. 

Schnelwar explained that 
micro users wi ll receive the ame 
data used in the Merlin serv ice by 
investment professionals. 

Dial/Data features the largest 
collection of time-shared data on 
commodity futures, including 
open, high , low, close , volu 1i1e 
and open inter st for a ll com­
modities on a ll major exchanges. 

The program will also supply 
all New York and American Stock 
Exchange closing prices including 
open, high , low, close, volume 
and uptick volume, and all cur­
rently traded option prices in­
cluding high , low, close, volum , 
open interest and the closing 
price of the underlying stock. 

"For Apple II users, RCC 
provides programs to dial our 
Burroughs B-7700 main frame 
and automatica ll y retrieve prices 
and to create and maintain data 
files on diskette . 

"I n add ition ," she said , "The 
Apple I I data files are compatible 
with tali tical software package 
avai lable from other sources such 
as Compu-trac and Orion. " 

An important feature of Dial/ 
Data is its ability to handle 
dynamic symbol changing. 

1\ ew Produrt relm.\"f's are s1'lt'tli'd 
Jru111 s11lm1issiomj(Jr reasons uf 
timeli11t'SS. availoh/1' s/Joa, a11d 
general i11ft' IP.1f lo our rN11lt1 1s. H e 
regret that we an' 111wble lo st'lff l oll 
new prudurl .rnb111issiu11sfur publi­
calio11. Readt'l:I" should be awarr' that 
we /Hest1 11/ lint' so11u' nlift'd 1•e1:1io 11 
of" 111ata ial .rnln11illNI by vmdors a 11d 
a rt' u11abfr lo 11011ch j(Jr it · r1rw mry· 
al time of /Jublication. © 
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480 Lexington Ave. (between 46th & 47th St.) New York 
21 West Street (1 Block from Bklyn Batt. Tun.) New York 

and other Microcomputers 

at SUPER DISCOUNT PRICES! 
ATARI 	 AUTOMATED SIMULATION ON LINE SYSTEMS 

D PHYSICS (AT) . . . . .....• . . 24.50 D AYN (O.CJ tAP.AT I •.. . ...•.•••..•. . •• . .• 17.95 D Hl· AES A OVEN. •0 (AP) (OJ •••.•..• .. . 17.95 

D GR EAT CLASSICS (AT} ... . .. .. ..•. . . . 2<.50 D AYN (CJ (P.AT) .••..•..• . •... . •• ..•... 17.95 D Hl·AES AOVEN. •1 ID] (AP) •.. . .• . .•. •22.50 

D BASI C PHYSCOLOGY (AT) . . . . . .. . .. . . 24.50 D MORLOC (C,OJ (AP) . ................. 17.95 D Hl· AESAOV EN. •2 (OJ (AP.ATl .. . •. . • . 29.00 

D PRI NCIPLES OF ECONOMICS {AT) •• . . 24.50 D MOALOC (C) (P,AT) ..•..•••.•• • ••••.• 17.95 D Hl· AES ADV EN •3 (OJ (A PI ..••.... . .. 31.00 

D SPELLING (ATI . .... . .. . . . . . . . . .. . .... 25.50 D RIGEL (C,O( (AP.AT)! ... . ............ 26.95 D Hl·AES CRIBBAGE (0( (AP I ..•.... .. . 22.50 

D BASIC ELECTRICITY (AT) . ,..... . ... 24 50 D RIGEL (C( fAT.P} .................... 26 95 D PADDLE GRAPHICS (0( (AP) ••....••. 36.00 

D BASIC ALGEB RA {Al l .•....• . . ... .... . 24 50 D HELLFIRE (0 ( (AP) •••.• . ..•.•.. . .... . 35 95 D T ABLET GRAPHICS (0( (AP} ••••.•... 44.95 

D 32 K AAMCAAM f AT I .. • •......•.... 180 DO D HELLFIRE (C( (P} ...•.•.•.••..•. , .• 35 95 D MISSILE DEFENSE (0 ( fAP} .•.....• .. • 26.95 

D KINGDOM IATJ .. . .......... . . .. ...... 13 55 D SUPERSCRIBE II (0( (AP} ..•••.•..•. 115.00 

D STATI ST ICS I (AT) ... .. .. • .. . .•....... 17.95 QUALITY SOFTWARE 

D BLACKJACK IAT} ... ... . . . . . .••••...•. 13 55 	 SIRIUS


D 6502 DISASSEMBLER (AT) . . . • 10.55 
D ALI BABA (AT} (0( .•...••......• ... . . 28.95D BIOAYTHM (AT} . • . . . . • . . . . 13.55 D CYB ER STRIKE (0( (AP) ..... •• . • . .. . . 36.00 

D HANGMAN {AT } . . . . . . ... . .. .. .. . . . . .. . 13.55 D STAR CRUISER (OJ (AP ) .. . . ... .. .... . 22.50 D ATA RI ASSEMBLER (AT) •.......•• . ...• 2250
D SPACE INVADERS (AT } . . .. .. . . . . . .. . . 35.95 	 D GORGON ]OJ(AP) ••.•. . . . . .•.. ... . . . .. 33.00 
D BABBLE (AP) (DI ..... ... •..••.. . •.... 17 95 
D EUROPEAN CAPITALS (AT) ...... . .. . . 13.55 	 D PHANTOM FIVE (0 ( (AP) .•• . ...•••.• 36.00 
D BATTLESHIP COMMANDER (0 ( (AP) ••••• 17 95 
D MORTGAGE LOAN (AT ) .. . .... . .. . . . . 13.55 	 D SPACE EGGS (0( (AP) •••••.••••.•••. 26 95 
D FASTGAMMON (DI (API •...•.•.•.••. 22 50
D STAT ES & CAPITALS !AT) . . .......... 13.55 
 D FASTGAMMON (AP.AT} ........ .. ..... 17 95
D EDUCATION SYSTE M (AT } ... . •• . .. . . 22.50 	 SYNERGISTIC SOFTWARE 
D FRACAS ADVENTURE ( 0 ( (API ..•••.. 22 50
D ATARI BASIC (AT) .••... . . . ... ••• ....• 53 95 	 D DUNGEON & WILDERNESS (0 ( (API . . . .. 29.00 
D TANK TRAP (AT I ... . • . .. . ...•.....•... 1055
D ASSEMBLER DEBUG (AT } . . 53.95 	 D ARCT URUS (0 ( (AP} . . ... ........... 31 .50 
D TANK TRAP (AT} (0( .•..•....• . ...... 13 55
D BA SKETBALL tATI .. . . 35.95 	 D DUNGEON (0( (AP) .. . .. . .. . ... .. . . . . 15.75 
D TARI TREK (AT} ... . .. . ....... . . . 10.55 
D ASTEROIDS (AT). . . ....... . . .. .. .. 35.95 	 D ODYSSEY (DI (AP) . .. . .. . . ... . .. . ..•. 27.00 
D TARI TREK (AT) (OJ .... . ..••• . • .. .. . . 13 55
D SUPER BREAKOUT (AT) .. . •• • •••. . . . . 35.95 	 D HIGHER GRAPHIC S (0( !AP) .. ...... . 31 .50 
D FORTH (AT) (OJ. . . . .... .. . . 72.00 D MUSIC COMPOS ER (ATI . . ... . .... .... 53.95 D WILDERNESS (A P) ..•••.• • .• •.• . .. . . . . 15.75 

D COMPUT ER CHESS (AT } . . . . .• . . .• .. •. 35.95 D WILDERNESS (0 ( (AP) . •••.•.. . . . . ... 18.00 PERSONAL SOFTWARED MI SSILE COMMAND (AT} . ............ 35.95 D PROGRAM LINE EDITOR (OJ (AP) ••.•• 36.00 

D STAR RAIDERS (AT} . . .. . ........ . . .. . 44 95 
 D DESK TOP PLAN II (OJ (A P) . . . .. . ... . 175 00 

D TELELINK (AT } .......... . ... . , ........ 22 50 
 D MONTY MONOPOLY (DI (API •.•....•• 31 00 llRODERBUND 
D PADD LES f AT) ...... . ... . . ....... . . . .. 1795 D GALACTIC EMPIRE !AP) (0 ( •••••.•• .. 22.50 D VISICALC JOI (AT.P.AP) •.•..•...•.•. 17000 

D JOYSTICKS (AT } .... ... .. .... . .... ... 17 95 D ZORK (Tl (D J •••••.•..••..••• . ••..•.• 35 95 D ALI EN RAIN (AP) (OJ . . . • . .•••.•.•• . • . 21 .00 

D U.S. HI STORY (AT) .. . .. . . ....... . .. 24 50 D VI SI DEX (AP} (OJ .••..••.• . • . ••..•. 170.00 D HYPER HEAD ON (AP) (DJ . .. . ...... .. 22.50 

D U.S. GOV ERNMENT (ATI. . . . ... . .24.50 D VI SI PLOT (AP} (OJ .. , • . .••• . •••..• 162.00 D GALACTIC REVOLUTION (AP) (OJ •• . . 22.50 

D SUPERVISORY SKILLS (AT) . . . 24 .50 0 VI SI TEAM (AP I (D I ..• . .. 135.00 D APPLE PANIC (AP) (OJ . .. ............ 26.95 

D WORLD HISTORY (ATI . .. . . . . . . . . 24.50 D VISITAEND (AP} (DI . . ... . 21 0.00 D TAWA LA·s REDOUBT (AP) I DJ ... ... . . 26.95 

D BASIC SOCIOLOGY (ATI ............ . 24.50 D VISIFILE (AP) (DJ . . . . . . •• 220.00 D GALACTIC TRADER (AP) (OJ • . . . . . . . . 22.50 

D PERSO NAL FINANCE (AT) (0 ( . . . . .. . 69.95 D SNOOGLE (AP) (OJ ••. •• .. ••. ..... . . . . 32.95 


CALIF. PACIFICADVENTURE INTERNATIONAL 	 MUSE COMPANYD 3· 0 GRAPHICS (AP} (OJ •....... . ..... 35.95 
D ADV ENT URE HINT SHE ET . .... . . . .. . ... 9.95 
 D AKALAPETH (AP) (0( .... .. •....•.... 31 .50 D ABM (OJ (AP) . .. . .. •• . . ••. . . • . . .. . .• . 22.50 
D ADVENTURE (1.2.31 (0( (AP.AT) ..•. 35.95 D APPLE OID S (AP} (DI .•....•• . .. . ..... 26.95 D APPi LOT II (OJ (AP) . •• .. • . •. . • .. , ... . 75.00 
D ADVENTURE (4.5.6) (0( (AP.AT } .. , .35.95 
 D FENDER BENDER (A P) (O} .. .••...••. 22 50 	 D BEST OF MUSE (OJ (AP) .... .. . .... . .. 35.95 

D ADVENTURE (7.8,9} (0 ( (AP,ATI . .. . 35.95 D RASTE R BLASTER !AP) (0) . ••.....•.. 26.95 	 D GLOBAL WAR (0( (AP) .••.• . .. . . •. . . . 22.50 
D ADVENTUR E ( 10,11 .121 (D( (AP.AT) .. . .. 18,95 D BUDGE'S SPACE ALBUM (AP} (DI . . . . 35.95 	 D SU PER TEXT II (OJ (AP ) . ... . . ... . .. . 135.00 
D ADVENTURE (specify 1-12) (AP.AT) . , . 17 .95 D BUOGE·s TRILOGY (API (DI . . ... . .. . • 26,95 	 D THREE MILE ISLA ND (DJ (AP) . . . . . . . • 35.95 

D PLANETOIDS (OJ (AP} ... .. 17 .95 D ROBOT WAAS (OJ (AP) .... . •• 32.00 
D PLANETOIDS (AP) . .. . ... . . .... .. ... . .17 .95 
 STRATEGIC SIMULATIONS D THE VOICE (0( (AP) • . ... .. .. . . . . .. . . . 35.95 

D POKER (AP I ... ... . . .. .. . . . .. ... . .. .. . 17 .95 

D POKER (AP} (OJ . .•. 18.95 	 D COMPUTERAMBUSH (0( f AP) . •.•.•. 51.50 IRIDIS 

D CO MPUTER BISMARCK (0( (AP) .•..•. 51 .50 D KID-VE NTURE • 1 (API . . . . . .. . .. , . 17 95 D IAIDIS 1 (AT) . . . .... .. .. ....... ..... .. .. 8.95 

D STAATREK3.5 (ATl .. .. . . .. . .. . . . . . ... 17 95 D IAIOIS I (AT) (OJ ... . . ......... . . . .. . . 11.75 
D CO MPUTER CONFLICT (OJ (A P) .••.• . 35.00 

D COMPUTER NAPOLEONICS (0) (AP) .... 51.50D MOUNTAIN SH OO T (AT) . ..... . . . , ... . 13.45 D IA IOIS 2 (AT) .... . , .. ..... . .. .. . .... .. . 14,50 
D SUN DAY GOLF (AT} .......... . .. .. .... 13.45 D COMPUTER QUARTERBACK (0( (AP) . . . . 35.00 D IA IO IS 2 (AT) (OJ . . . . . ... . . . . .... . . ... 18.95 
D ANGLE WORM S (AT) .. . . . .. . 13.45 DAIR COMBAT (0( (AP) . .. . . .. . . ..... . . ... . 51 .50 

D DEFECT IONS (ATI . . . .•. . . 13 45 D WARP FACTOR (DJ (AP) . .. •. . ..... , •. 35.00 SPECTRUM COMP. 


D CUTHAOATS & CARTE LS (OJ (AP) . . • . 35.00 
D GALACTI C EMPIRE (AT) .. .. 17 .95 	 D GALACTIC CHASE AT (OJ . . . .. .. ••.. . 26.95 
D OPERATION APOCALY PSE (OJ (AP) . .. . . 51.50 D GALACTIC CHASE AT . .. . ...... .. ..... 22.50 
AVALON HILL D TORPEDO FIRE (OJ (AP) .. .. . . .. . .... . 51.50 


D MIDWAY (AT.AP.P) . . . . . . . . . . 13.50 D PRESIDENT ELECT (DI (AP) . . . . . . . • .. .• . 31.50 CRYSTAL COMP. 
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INTERFACES & CABLES 


IEEE $55 RS-232 $70. 

APPLE INTERFACE & CABLE $90. 

TRS-80 CABLE $35. 
 NEC GREEN 12" MONITOR 

JB 1201M 

CALL OMEGA TOLL FREE! 
. 
WEST COAST EAST COAST 

1-800-235-3581 1-800-556-7586 
OMEGA SALES CO. OMEGA SALES CO . 

3533 Old Cone jo Rd . # 102 12 Meeting St . 
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1-805-499-3678 1-401-722- 1027 
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OMEGA SALES COMPANY 


~ "' 
We Accept C. 0. D.'s • Stock Shipments Some Day or Next • No Surcharge for Cred it Ca rds • All Equipment Factory 
Fresh w/MFT Warranty• We Carry the Complete Line of Personal Softwa re • Prices do not ~efl ect Shipping Charges 

Rhode Island and California residents please add 6% Sales Tax 



NEC PC-8023 Printer . ............. . ... . 
NEC 5510 Spinwriter (7710) . ............ . 
NEC 5520 Spinwriter (7720) ............ . . 
NEC 5530 Spinwriter (7730) ..... . ....... . 
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Okidata Microline-80 ... . .......... .. .. . 
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Diablo 630 ..................... . .... . 
Apple II Plus 48K . . .. . . . ..... . . . .... . .. . 
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Apple Disk w/o Controller ... . ...... .. . . . . 

Hazeltine 1420 ............... . . . ..... . 
Northstar Horizon II 32K Op ... . . . . . . . . . . . 
Anadex DP-9500/9501 ... . . .. . ... .. .. . . . 
Televideo910 .......... . .. . . . . ....... . 
Televideo 912C .... .. . .... . ... . ....... . 
T elevideo 920C . .... .. . ... .. . . . ....... . 
Televideo 950 . . .. . ... . ... . . . . ... . .. . . . 

CBM 8032 Computer . . . . ........ . ..... . 
CBM 8050 Disk Drive ......... . .. . ..... . 
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CBM 4022 Printer .. .. . . . .. . .. . . . . .. . .. . 
CBM VIC-20 ..................... . . . . . 

Leedex/ Amdek 1 OOG . . . . ............... . 
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~t~~ie4~;i~~:/~5 (.F.u~l ·fo·n~ ~ ) ... . · .· .... .. ...... :...... 
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~~~:in8:-~~K .:::::::::::::::::: : ::::: 

Epson MX-80 . . . . . . . . . . . . . . . . . . . . . . . . . 
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WE CARRY THE COMPLETE LINE OF ATARI SOFTWARE, PERIPHERALS AND ACCE SSORIES 

PERSONAL COMPUTERS 
r\ 

OMEGA SALES COMPANY 

~ "' 

OKIDATA MICROLINE BOA 
MATRIX PRINTER 
$379.00 

ATARI 810 DISK DRIVE 
$449.00 

--------­AMDEK COLOR-1 MONITOR 
$329.00 

EPSON MX-100 FT PRINTER 
$729.00 
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Account No. . Expire s _ ___.____ 
• • , J t, /, I ·· •. 111 'I I i. 

The Editor's Feedback: 

My computer Is: 

n PET [ l APPLE I I ATARI l I OSI 

t-:=J KIM [] SYM I I AJM I JOTHEll___ 

ll Don't yet have one... 


During the next year I expect to buy: 
LI computer 
L Jdisk drive 

I J printer 
I ] other peripherals 

, II 

"".t •' I 

Ir ·I: 
L\111 ,1 ! I I ,t JI ' I ; 1· # I 11• 

! , , t lf ~ 1 ,I 1' l 1' ~ I !' I ! 

I J .1 ~~ (> I B 'I HI 1 ~ \ 
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Elephont"' floppies. soft sector. And they sell at some of the lowest 

They're guoronteed to meet or beat every indus­ prices in the business. 

try stondard for quality. They came standard with Elephant Flexible Disks. 

reinforced hub rings at no extra cost. They come They're heavy duty. They work for peanuts. 

in every popular 51/4"model, in both hard and They never forget. Get yourself a trunkful. 


HEAVY DUTY DISKS. 

Distributed Exclusively by Leading Edge Products, Inc., 225 Turnpike Street, Canton, Massachusetts 02021 


Call : toll -free 1-800-343-6833; or in Massachusetts call collect (617) 828-8150. Telex 951-624. 




THE COMMODORE COMPUTERS 

"FROM $300 TO $1995, THEY COST LESS AND GIVE 

YOU MORE FOR YOUR MONEY. READ OUR CHART." 


- William Shatner 
The idea of a computer in every office and home used to be 
sc ience fiction . ow it's becoming a rea lit y. The question is. 
with so many to choose from . which computer should yo u 
buy? When you consider the fac ts. the clear choice is 
Commodore. 

COMPARE OUR $995 COMP TER 

FEATURES 
COi\L\IODORE 

-1016 
APPLE 

II IB:\I 

Base Price 
12 " Green Screen 
IEEE Interface 

TOTAL 
Upper & Lower 
Case Letters 
Separa te 1u111eric 
Ke~ Pad 
Intelligent 
Perip herals 
Real Time Clock 
Maxim um 51/i " Disk 
Capacity per Drive 

$995 
Standard 
Standard 

$995 

Standard 

Standard 

Standard 
Standard 

SOOK 

$1,330 
299 
300 

$1,929 

NO 

.'\O 

NO 
NO 

143K 

$1.565 
3~5 

"10 
$1.9!0 

Sta ndard 

Standard 

NO 
NO 

160K 
Pm.:es ar:: a!> of 1hc mo~t r~ci:nt publishc:d pnce 1 1 ~ 1'. Scpl~:mbcr, 1981 and :ipprox1rnuti: lhc 
cJp:ibil iue~ of th e (16 1\. 1PET ' -1 0 16 Di:tk Dr1\· e~ :rnd Pnn1cr' =in.: not included m price~ - ~l ot.kb 
"ihO\lon \'UY m the ir dc~n:e of t~\ pJndabili1~ . 

M:my cxpens rate Commodore Computers as the best 
desk-top computers in their class . They prov ide more storage 
power- up to 1,000,000 characters on 511-i" dual disks - than 
any systems in their price range. Most come with a built -in 
gree n display sc reen. With comparab le systems, the screen is 
an added ex pen. e. Our systems arc more affordable . One 
reason: we make our own microprnc.:cssors. Many 
competitors u ·e ours. And the compa ti bi lit y of peri pheral s 
and ba ic programs lets you eas il y ex pand your system as 
your requirements grow. Which helps explain why 
Commodore is already the No. I desk-top computer in 
Europe with more than a quarter of a million computers sold 
worldwide. 

~Ill WE WROTE THE BOOK ON SOFTWARE. 
The Commodore Software Encyclopedia is a com­
prehensive directory of over 500 programs for 
business, educati on, rec reation and personal use . ' Pick up a copy at your local Commodore dealer. 

Company Tit le 
Addres~ ---------- ___ _ _ _FULL SERVICE, FULL SUPPORT. 
City - ----- StJtC ____ Zip____ I 

C• - ··-·-- -··-·-

- . -. - - - - . - - - - --- - - --- -- . - - . - -- --- ---· . -- - • 

I 
Commodore dealers throughout the country off tr 

Telephone ____ ___________you prompt local service. In addition. our new 
nati onal se rvice cont ract with TRW prov ides Interest Area 
nat ionwide suppon. Visit yo ur Commodore __EJ Bu s~~--o Educati~ E_Pcrso1~--J 
dealer today for a hands-on demonstration. 

•. 
---­ ~-

F*I 

(: co•nn,ntlor t• r o·~o:.ur 

--- - · --· - ­
- ... - ­

r ~n1111~r~1~r S}'t~C::i;;R:::;-c::- - ------, 

I 68 1 I~foorc Road Commndnrc Compu ter S~» tcm s 
Kin ~ of Pru» ia. PA 1 9~06 .1370 Pharma v A1c11 uc - Aginrnurt. On.tano . C111atfa . Ml\V 2K~ II Please send me more information . cs~t -co 

I I
I 

( :: commodore 
COMPUTER 
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