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lntrod,ucing the PERCOM 
Alternative to ATARI Disk Storage 
Your Atari 800 is the finest home computer on • Connect your Percom RFD first-drive • Get quality and state-of-the-art capability at 
the market. Now you can own a floppy disk system directly to your computer or connect competitive prices. Percom first-drive RFD 
system that measures up - an RFD mini-disk into your system through your Atari 810 systems are priced from only $799, add-on 
storage system from Percom. Disk Drive. drives from only $399. 

At Percom we've been making disk • Add an RFD first-drive system with Its Watch for announcement of a new, power­
storage systems since 1977. versatile four-drive controller, then connect ful, easy-to-use disk-operat ing system for 

Our designs are proven, our quality is as many as three more low-cost RFD add­ your Percom-equipped Atari 800 computer. 
well known. And we back our dealers with on drives. Minimum system requirements - are an Atari 800 
service know-how. Expect more from Percom. • Write application programs that can query computer with 24-Kbytes of RAM and compatible 
You won't be disappointed. video display system: Atari 's dlsk-operaUng systemand set up your system to operate a differ­

(ver 2.0S) and owner's manual: and, for add-on• Operate In either single- or double-density ent type drive at each cable position - that 
drives (If used) an opUonal disk drives storage mode using Atari DOS 2.08. In can even change configuration as the Interconnecting cable available from Percom. 

double-density you can store almost 184 program executes. 

Kbytes (formatted) on one side of a 40­
track diskette. 


/ 	 Yes . . I'd like to know more about Percom RFD disk \ 
drives for my Atari BOO Computer. Rush me free literature. I~--------------... 

For the best thing next to your computer, see your ~tarl dealer I Send to: PEACOM DATA COMPANY. Inc.. Oept 18·C01
about a Percom RFD floppy disk storage system. For the name I 11220 Pagernill Road. Callas. Texas 75243 I 
of your nearest dealer, call Percom toll-free 1-800-527-1222. 

name 
PRICES AND SPECIFICATIONS I 	 Istreet SUBJECT TO CHANGE 

WITHOUT NOTICE I city 	 state I('1Etlll()M) 
I
I 	 I 

I 

I zip phone number 	 I
PERCOM DATA COMPA.NY, INC_ ..._. _____________,,II plan to add a hard disk system 10 my Atarr r yes .::::J no. 
11220 PAGcMILL AO • DALLAS TX 75243 • 12141 340-7081 

\ 	 MAIL TODAY ! 
ATARI 800 & ATARI 810 are trademarks of the Atari Corporation. 
PERCOM Is a trademark of Percom Data Company, Inc. 

http:COMPA.NY


IF YOU'RE WAITI GFOR THE 

PRICE OF WORD PROCESSORS 


TO FALL WITHIN REASON, 


l*bd!.il!.iii 

Everyone expected it would happen 
sooner or later ... with WordPro PLUS'" 
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 li ne. WordPro 
PLUS, when combined with the new 80 
column CBM 8032, creates a word pro­
cessing system comparable to virtua lly 
any other top qual ity word processor 
available-but at savings of thousands 
of dollars! 

I 
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 revolutionary CBM 8032 
Computer. 

Word Pro PLUS turns this new CBM 
8032 Computer into a sophisticated. 
time saving word processing tool. With 
WordPro 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 printing with final drafts 
printed perfectly at over five hundred 
words per minute! 

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 WordPro PLUS ... 

Call us today for the name of the 

WordPro PLUS dealer nearest you. 


Professional Software Inc. 
51 Fremont Street 
Needham, MA 02194 
(617) 444-5224 
TELEX: 95 1579 

TM WordPro is a Registered Trademark ol Professional Sottware. Inc. WordPro was wnnen by Sieve Punier. 
All specilicallons subjcc110 change wi1hou1 notice. 
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Now there is an interactive 
General 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 instruction manual 
guides the user through the 

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

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 

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-

Payroll 
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 scree'! 
and typed exactly as if in a 
typewriter. File capacity 
allows 1800 customers and 
invoices. Five hundred 
customers allows room for 
1300 invoices. 

tributed among nine different 
General Ledger accounts with 
automatic updating to the 
General Ledger. File capacity 
allows 2500 vendors and 
invoices. 

employee . Prints Payroll 
Journal , Payroll Check 
Register and an Absentee 
Report as well as 941 infor­
mation and W2 forms. Main­
tains Monthly , Quarterly and 
Yearly totals for up to 350 
employees. Automatic 
General Ledger updating. 

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

Of The Chicago Consumer Electronics Show 


And National Computer Conference In Houston 

Robert Lock Publisher/Editor and Tom Halfhill. Features Editor 

I don't know why they ended up holding these two significant shows on overlapping days, but it made 
for some extremely hectic traveling. Tom Halfhill, our new Features Editor, will describe the shows and 
new products in much more detail next issue (both shows are still in progress) , but we thought you'd 
enjoy a tantalizing preview. 

Commodore's Third Generation 
In this partial list of features you 'll be able to discern the impact of the Commodore introductions. Tom 
will fill in the blanks next month: 

BX256 Bl28 "P" Series 64 MAX 

Inte11ral 
Momtor 80X25 80X25 40X25 40X25 40X25 

Green Phosphor External color (not included) 

Dual Disks yes yes optional optional 
optional 
cassette 
Standard 
RAM 256K 128K 128K 64K unknown 

Colors NIA NIA 16 16 unknown 

Graphics 
Resolution NIA NIA 320X200 320X200 unknown 

CP/M 
Compatible yes optional optional optional NIA 
Interfaces: 
IEEE-488 yes yes yes accepts NIA 

VIC perieherals 
CBM perapherals 
optional 

RS-232 Yes Yes Yes ·unknown NIA 
Standard 
Language BASIC4.0 BAS1C4.0 BASIC4.0 A BASIC 

Version 
BASIC 
Cartridge 

Described Available 
As Compatible 
In Most Ways 
With4.0 

Planned Retail: $2995 $1695 $995 $595 $179.95 

Scheduled 
Release: fall fall fall July/August 



MORE THAN EVER,ATARI HOME COMPUTERS 

ARE SPEAKING YOUR LANGUAGE. 


With m re program languag than v r to choo 
from , you now have mor opp rtuniti than v r to 
utilize the amazing ca pabilltie of the ATARI 1 

Home Computer. 
Whether you re a be~inning programmer, or at th 

forefront f the art, y u 11 find an ATARI program 
language that can make y urta k quicker and~ imp) r 
than ever before. Ju t look at what ATARI ha to otter: 
ATI\.RI Microsoft BASIC- ow we offer the industry 
tandard , mo t pow rful Mier ft BA IC yet. With 
imple c mmand it allow you t take advamaae 

of uniqu ATARI hardware fearur uch a our well-
known player/missile graphics. For ea e of program­
ming it include n-dimen ional array for numerics 
and tring hand lina. And imp rtantly, conver ion 
proc dur are imp! . 
ATI\.RI Macro Assembler™- Fa t rand mor power­
ful than any ATARI language before, the ATARI 
Macro As embler al allow you to acce s mor 
m mory pace. And it' exc 11 nt £ r I/O int rface 
and manipulati n f uch £ atur a : player/mi il 
graphics sound regi ter and p riph ral . In 
add ition, the macro proce or and "include" file 
library features speed-up program development 
con id rably. 
Fig-FORTH:_ For pecialized programming need , 
uch as educational or game application ATARI Fio­

FORTH is uniquely effective. Fig-FORTH combines 
power and simplicity in an efficient lOK size, with 

characteristic of an interpreter and the peed of 
machine language code. 
A'.IA_Rl BASIC-An affordable and ea y to use 
BA IC that u es only K of memory. It allov. s you to 
take advantage of the pectacular ATARI graphic 
and und capabilitie . And it immediate mode 
error me age greatly implify d bugging. 
ATI\.Rl Assembler Editor -An excellent tool to assist 
the a sembler-programm er in creating, editina and 
d bugging a embly program . 
PILOT - PILOT i an xceptional learnina lanauaae 
with bullt-in ' turtle" graphi to let you create spec­
tacular de igns and pictures witl1 very short programs. 

imple one or two-letter command can allov,1 you 
to er at a dialoau witl1 th computer. And a ingle 
"match " c mmand can p r£ rm comp! x text 
evaluation and pattern-matching in randy. 

ATARI is constantly developing new ways to help 
u get more out ofyour ATARI 0H ome Computer. 

o watch for more innovativ and exciting program 
language from ATARI in the future . )I~

In add ition .co bringi.ng the comput~r age 
home, ATARI is commmed to answenng 

t~~ :R~~'s of computer professionals. ATARI'9 1 
~~\~:~hi~ ~~\~h~ AU\Rl Prwr.lm E\chan~l' 

ATARI HOME COMPUTERS 
j • 

We've Brought The Computer Age.Home~ 

0 

http:bringi.ng
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Commodore "MAX" Machine 

Third Generation 
Commodore " B" Series 
Microcomputer 

Third Generation 
Commodore Pl28 Series Microcomputer 

-··· •• : 6 · ·-·.----- ... .., .. . .. ~-··-. . 
•=--:~u~~ ••·•"" ' l 1-­

~-· ~"': "" '"' ..... ...., , . ·-· ~· 

Commodore 64 

Other New Computers: Sinclair Introduces A Color Computer 
T he Sinclair Spectrum was inLrocluced in Lhe Sal Lhe CES. It's roughly the same size as Lhe ZX-8 1. 
but includes <.l partial stroke keyboard rather than the familiar membrane keyboard . The unit feaLUres 
extended Sinclair BASIC, 16 colors, 16K RAM standard, and a suggesLed reLail in Lhe $200 price range. 
More next issue. 

Epson, the well-known printer manufacturer. introduced a I tlK portable compuler with a sug~csted 
retail of $795. The computer is truly portable, deriving power from four NiCacl batteries . Built-in 
(standard) l'eatures include a LCD (Liquid Crystal Display) screen with 20 character hy four line display. 
and a 24 column dot matrix 
printer. The entire unit measures 
roughl y 11 inches by 8.5 inches 
by 2 inches . and weighs 3 pounds. 
13 ounces. The unit also femures a 
built-in RS-232C communications 
port with full /half duplex selection 
and 110 to 4800 baud rate. A 
standard microcassette unit is 
oplional. 

Other Random Bits In The "More 
Later" Category... 
Atari. Apple and Commodore 
were shO\\ ing off new software. 
ALari announced a price reduction 
on the 400's suggested list Lo $349.95. 
Microsoft reports increased and 
substantial support for MS-DOS. 
T IMEX was actively promoting the 
$99.00 TIMEX/Sinclair computer. 

.... § 

Epson HX-20 



ADD ™TO YOUR s&9·95 

COMMODORE COMPUlIR 
POWER produces a dramatic improvement in the 
ease of edit ing BASIC on Commodore's compute rs. 
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 specia l editi ng, programming, 
and software debugging tools not found in any other 
microcomputer BASIC. POWER is easy to use a nd is 
sold complete with a full operator's manual written by 
Jim Butterfield . 

POWER's special keyboard 'instant action' features 
and additional 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 Trademark ol Professional Software, Inc. 
All specificat ions sub1ect to change without notice. 

new "stick-on" keycap labels. The cursor movement 
keys are enhanced by the addit ion 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 a nd scro lled in either direc­
tion . POWER is a mu st for every serious CBM user. 

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

Professional Software Inc. 
51 Fremont Street 

Needham, MA 02194 

Tel : {617) 444-5224 Telex #951579 
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Jinsatn 8.2 
has broken the sort limit. Sorts are now 

unlimited - you may sort to any desired 

depth: 3,4,5,6,7 .... 

We now have: 

Unlimited record length, unlimited fields, 

and unlimited sorts, searching by key 

quick-scan and pattern matching, allow­

ing limitless applications. 
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Ask The 

Readers 

·Robert Lock Richard Mansfield. 
And Readers 

COMPUTE! welcomes questions, comments, or solutions to 
issues raised in this column. Write to: Ask The Readers, 
COMPUTE! Magazine, P.O. Box 5406, Greensboro, NC 
27403. COMPUTE! reserve.~ the right lo edit or abridge 
published lette1·s. 

A Bigger Set Of Commands 
I keep reading about this new POKE, and that new 
POKE, to do all sorts of wonderful things. But it 
seems cumbersome to me. As mi~ros evolve, might 
not some scheme evolve so these memory addresses 
do not need to be memorized? 

In other words, a much larger command set. 
The new commands are directly translated inter­
nally to the proper POKE, so it wouldn't require 
that much more memory. And it would be both 
easier to remember and more transportable. 

What do your readers think? Perhaps some of 
them already have done such a program! 

Kevin Sinclair 

Language designers face a tough decfoon: they must 
balance convenience (many commands) versus the amount 
ofROM or RAM granted to them (surh ru 8K BASIC). 

Fortunately, many languages r.an be extended, 
/mw,itting you to add extra, r.ustom comma:mls. If )1our 
language is "soft-loaded," coming off disk or tape into 
RAM, you can usually ''patch into" (modifv) the language 
lo f01u it lo rerognize your new commrmds. Howrver, the 
new commands will general(l1 hm11flo bt• written in machine 
language and reside in RAM somewhnl'. 

ROM-based Languages are more difficult lo a.Ila. 
Mos/ Microsoft BAS/Cs (Apple, OSI, Commodore) put a 
fragment of thr Language into RAM during their start-up 
sf'quenCl's when you tum power on. You can put a machine 
language "}MP" command (a "wedg1'") in the midst of 
lhis fragment which ca·uses the com/JU/er to regularly 
".fwnp" to a machine Language routine of_your own which 
would cliec/1 to see ifyou had ty/Jerl "SPECIAL" or what­
l'ver instead ofa normal BASIC word. 

The "Universal Wedge" for disk commands, Basic 
Aid, and other BASIC enhancement j1rograms use this 
method. Non-Microsoft BAS/Cs, such as Atari BK 
BASIC, can also be madr lo recogniu nt'W commands, 
but it is a tricky business. Watch upcoming issues of 
COMPUTE! for an Atari Wedge routine. 

For further information about (U/ding "Wedges," see 
Bill Wilkinson's "Insight: Atari" column (COMPUTE!, 

May, 1982 #24), "Modifying Apple's Floating Point 
BASIC" (COMPUTE!, May, 1982, #24) and.for Micro­
soft BASIC in general, "The Wonderful Wedge" 
(COMPUTE!, April, 1981 , #11) . 

Atari lockup Revisited 
Severa_! readers have responded to the issue raised by Greg 
Kopp in Ask the Readers, May, 1982, about the occasional 
"Lockup" where the Atari will, tn)isteriously, "go awa)•" 
and no longer respond to the keybom·d. 

Bill Wilkinson, COMPUTE! columnist and one of 
the authors ofAtari BASIC, responded that "all substan­
tial software has bugs. If il's in ROM, the bug can't be 
repaired unless a new set ofROM chips are brought out. 
For whatever reason, Atari has never brought out a new 
ROM set. To be fair about it, there are bugs in the original 
TRS-80 which have never been fixed either." 

We might add that the new IBM computer has a bug 
in the division routine. Also, the several fixes which 
Commodore has made to its BASIC in ROM have cured 
the original bugs, but brought about new problems of 
software compatibility between versions. 

BASIC To BASIC 
I'm having trouble with the PET program on page 
14 in Issue 23, April , 1982. I couldn't get it to 
work. Now that I have looked at lines 140 and 150, 
I'm confused. Isn't (the variable] "TI" always zero? 
If so ... doesn't this cause line 150 just to loop? Al 
least that's where my program gets stuck. 

Guy Lillis 

Tlw />rogmm you refer lo is a ''fast-find" for rn.ul'll1•s. but 
is dt'signNl lo wor/1 on.!)1011 Cmmnodort' rn.ul'llt' drhws 
(PETICBMIVIC). Programs which 11St' 011/_y 1/11• lu'_Yl){)ard 
or screen can usually work (with some clwngl's) 1m most 
computers ming BASIC. However, techniques involving 
peripherals lik1• ta/Je drivrs tend not to be very "/)l)r/ab!t," 
belwetm rmnpnla brands. 

For example, the Commodore machines hnv11 a 
special variable called Tl (for Time) which is an inli'nwl 
clock. This variable is always being updated h)1lht' rnm­
puter and cnn, therefore, be used to time r.vl'111s. In _\'Oltr 

comfmla, Tl is an ordinary variable, always u·m unft.ss 
you assign a value lo it. 

The ''fast-find" technique is so specific lo the machin­
e1y involved that it even n11eds adaptations to work on lht' 
dijjern1l 111orll'is of the Commodore line. (St'<' t/11•foll11wi11g 
Idler.) 

VIC Fast-Find 
I need your help with a small problem. I entered 
the BASIC code for Lhe casseue tape to locate 
programs on fast-forward as shown on Page 14 of 
the April, 1982, COMPUTE!, and, although you 
claim that it "can be adapted to any Commodore 



As part of our demanding standards of excellence, we use maxell floppy discs. 
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machine," I can't get it to run on the VIC-20. 
I suspect that the memory addresses in the 

PEEK and POKE statements for the Commodore 
PET are different than the VIC-20, but since I 
don't own the PET, I don't know how to convert 
these few memory addresses to the VIC-20. 

Since there are only three BASIC statements 
that refer to memory addresses, could you inform 
me what the VIC-20 equivalent addresses would be. 

I believe that COMPUTE! has a wide following 
among VIC-20 owners and that this data would be 
of interest to many readers. 

William E. Bender 

You're right, POKEs, PEEKs, and SYSs are the least 
"portable" aspect ofBASIC. When you try to translate 
a program written for one computer model or brand, these 
words are sure to give you problems. The following version 
of tape Fast Find for VIC, by Associatt• Editor Harvey 
Herman, was originally published last f all. It makes for 
an efficient tape management system, but must be the first 
program on each tape. 

100 REM VIC FAST FIND 
110 REM 
120 REM HARVEY B. HERMAN 
130 REM 
140 N=S:DIM A$(N) :REM N IS# OF PROGRAMS ­

ON TAPE 
1~0 FOR I=l TO N:READ A$(I):NEXT I 
160 PRINT CHR$(147);CHR$(144);" PROGRAM" 

::PRINT:PRINT "NUMBER NAME":PRIN 
T 

170 FOR I=l TO N:PRINT I;" ";A$(I):NEX 
T I: PRINT 

180 INPUT "FIND NUMBER";J:PRINT 
190 IF J<l OR J>N THEN 160 
200 IF J=l THEN 330 
210 REM START OF ROUTINE TO FAST FORWARD 
220 REM WAIT FOR RELEASE IF NECESSARY 
230 IF(PEEK(37151) AND 64)=0 THEN PRINT " 

PRESS STOP ON CASSETTE" 
240 IF(PEEK(37151) AND 64)=0 THEN 240 
250 PRINT "PRESS FAST FORWARD":PRINT 
260 IF(PEEK(37151) AND 64)=64 THEN 260:RE 

M CHECK FOR PRESS 
270 PRINT "OK":PRINT:A=TI 
280 IF ABS(TI-A)<(J-1)*360 THEN 280:REM F 

AST FORWARD 6 SEC PER PROGRAM 
290 POKE 37148,PEEK(37148) AND 247:REM ST 

OP MOTOR 
30.0 PRINT "RELEASE FAST FORWARD" 
310 IF(PEEK(37151) AND 64) 2 0 THEN 310:REM 

WAIT FOR RELEASE 
320 REM DYNAMIC KEYBOARD LOAD 
330 PRINT CHR$(147);CHR$(lq);CHR$(17);CHR 

$(17);"LOAD ";CHR$(34);A$(J);CHR 
$(34);CHR$(19) 

340 POKE 198,l:POKE 631,13:END 
350 DATA PROGRAM l,PROGRAM 2,PROGRAM 3,PR 

OGRAM 4,PROGRAM? 

Hidden Adventure 
Regarding Rudolph F. Lauer's query in the May 
issue: I am co-author of Fantasy Games Software's 
PET programs Swordquest and Escape From the 
Death Planet. We have both Original-ROM and 
Upgrade-ROM versions of these games. 

Except for a few early orders, our cassettes 
include both versions. Users who have upgraded 
their PETs should try loading from the (unlabeled) 
flip-side of the cassette. If that side proves to be 
blank, they may send their cassettes to me "ith a 
stamped reply envelope, and I will record the 
Upgrade version for them at no charge. 

J. L. Pietenpol 
J. L. Pietenpol 

5711 Tri11il)' Rd. 

Raleigh, NC 27607 


Gmlng On Atari 
I'm a new Atari owner and one thing bothers me 
much about Atari BASIC. In Apple BASIC and in 
PET/CBM BASIC, one keyword is GET, in te rms 
of strings. Atari's keyword GET has a different 
meaning. How can I input characters without 
pressing return? It would be much easier to make 
advanced games without just using the joysticks. 

Howie Fishman 

To use Atari's GET command, you must first open a file 
to the keyboard, e.g. OPEN#l ,4,0, "K: ". You can then 
GET a keystroke with GET# I ,A. A (or whatever variable 
you use) will contain the ASCII value ofthe key typed 
(A= 69 for "E",97 FOR"a",etc.). GET will always wait 
fo r a keystroke. 

You can use Location 764 lo see ifa ke_v has been 
pressed. It normally holds 255, but when a key is /Jressed, 
it will contain a "keyboard code" (not ASCII). POKEing 
764 with a 255 will reset the register. 

100 IF PEEK(764) =255 THEN I00} . 
110 POKE 764,255 Waits for 

10 OPEN #1 ,4,0,"K" a key 

100 GET#l,A Gets a key 

VIC Expansion Software 
Why don't the manufacturers of software for the 
VIC-20 offer more sophisticated software requiring 
memory expansion? They do for all the other 
computers. 

Scott Barber 

The VIC is a new machine and memory expansion is even 
newer. I ts library ofsoftware is building quickly, however, 
as the many ads in COMPUTE! illustrate. For predictions 
and infon;iation about VIC software, seeJim Butte~field's 
"Whither VIC? " in this issue. 



THEY IAUGHED AT ME WHEN I SAT DOWN AT THE KEYBOARD ... 
BUT OH, WHEN I BEGAN TO PIAY! ttEJre'S WHAT TllEYSAID: 

BPL-ATON I - "I've had to 
replace three electro­
universal wristcouplers 
since I got it'.' 

PROTECTOR. 

CORGUS I - "Even with a ADM-MARK II+ - "More fun ELF-X2­ "can I be a 
class II embryonic than kicking the servonic submarine when I grow up?" 
neurolifter, it is disgustingly katdroid'.' 
difficult to play'.' 

SLIME. CHICKEN. NAUTILUS. 

NAUTILUS, PROTECTOR, CHICKEN AND SLIME ARE ALL TRADEMARKS OF SYNAPSE SOFTWARE. 


FOR THE ATARI * HOME COMPUTER. 


820 Coventry Rd. 
Kensington, CA 94707 
(4l5) 527-7751 

*ATARI IS A REGISTERED TRADEMARK OF ATARJ, INC. 
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An Attack Of Hearts 
When I do a POKE 756,226, enabling lowercase 
and comrol characters to be printed on the screen 
in graphics mode 1 or 2. the computer fills the 
screen with a bunch of hearts. How do I get rid of 
them? 

Larry L. 

Tiu• allanale clwractn· s1•I for Graphir.~ mod1•s om• and 
two is !hf' bo/10111ha(f'1f!ht•fit.LI clwracl1•r st•/, i.t'., luuwr­
case, graphics, and control symbol~. L' nfortunnlf'I)', the 
heart (CHR$(0)) , maps into the place where SPACE is 
rucoded, resulting in a scrf'en.fu.11 of!1t•arls. The u.nwl 
rure is to pl'l.form a SETCOLOR 0,0.0. sinCf' tlu•SPACE 
(or heart) defa ulls lo color rt'!(islt•r zero. This will malw 
the hearts black. the default background color. Nalumlf:l', 
_vou.'11 have to changf' this if the background is not black. 

Unforlunatef:)', this prevents ) 'OU from jJrinting an)' 
l1•xl i11 t/u; blacknl-out color. reduri ng _vour availablt• 
rnlors from fivt• lo four. A superior, if more complicated. 
procedure would be to modi[)•the character set by uroing 
out the heart character. This requires additional RAi\1 lo 
hold the new character st•/ and POKEing 756 with the 
/)()in.ler lo Liu• cm/om rlwmrlt"r set. Ha t• is an t•.wnn/J/1• 
program: 

100 OEAS=756 = CffiRG--57344 
110 CHSET=<PEEK< 106 )-8 )~~i6 
120 GRAPHICS 1 
130 POKE 7~,226 
140 ? 16=? t6; 11 now lcharl9i~l 11 =? #6; 11 

IC~ACTER I SET" 
150 FCR 1=0 TO 511 =R81 CH.Y ~F I-EEDS T 
0 BE T003FERREO 
160 PO<E CHSET+l,PEEKCQ{"l(G+512+1) 
170 t-EXT I 
180 POKE 7~,Q£ET./256 
190 REt1 1 FCI': L.J=l TO ~=1£>ff W IS A PALIS 
E USED Ott..'·( F~ 8'PHASIS 
195 REM NOT ~EEOEO Fffi l·))RKI HG PROGR~1 
200 FCR I =0 TO 7: POKE a-lSET+L 0 =FOR l.J=1 
TO 50 =MEXT 14=1£>ff I = REt1 ERASE HEART 
210 ? 16=? 16; 11 lc(JlnP 
220 00 

• 15 income & expense ca tegories 
• Budgeting 
• Monthly & yearly accounting 
• Indicate tax deductible items 
• Produce tables & graphs 
• 534.95 cassette 
• Sll.95 disk 

• Amortization tables 
• Compute interest charges 
• Compare various loans 
• Analyze loan terms 
• Manipulate loan parameters 
• 514.95 cassene 
• 519.95 disk 

• Calalog your possessions 
•User-definable categories 
• Search catalog tor ilems 
• Record serial ~. purchase price 
• Compute the value of items 
• St9.95 cassette 
• 524.95 disk 

• Decide between alternatives 
• Compute recommended choices 
• Manipulate decision parameters 
• Weigh influencing factors 
• Save decisions on tape or disk 
• St9.95 cassette 
• 524.95 disk 

• Record maintenance cosls 
• Itemize insurance payments 
• Track fuel consumption 
• Summarize all costs to date 
• Compute cost of a trip 
• St9.95 cassette 
• 524.95 disk 

http:scrf'en.fu.11


0 High resolution graphics­
Life like motion. 

O Instant replay on any shot. 

0 Superfine aiming. 

0 Pool room sound effects 

O Choice of 4 popular games 

See your local 
computer dealer 
or order directly
from IDSI. 
&pecify ATARI 
or APPLE. 

ATARI is the registered trademark of ATARI Inc. 
APPLE II is the registered trademark of 

APPLE Computer Inc. 
POOL 1.5 is trademark of IDSI. 
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A Monthly Column 

Computers 

And Society 


David D. Thornburg 
Associate Editor 

Odds And Ends ... 
You folks sure love to write lette1·s! My mail load 
from this column and Friends of the Turtle is large 
enough that I don't always get answers out right 
away. If you have written and haven't heard from 
me, don't despair - I will write as soon as I can. 

I received several letters in response Lo the 
"computers and the arts" columns. Reader Ted 
Nemeth of New York wrote in part: 

Dear Dr. Thornburg: 

In "Computers and Society"in the March 
issue ofCOMPUTE! you wrote".. . Whitney 
saw a new medium." 

Mary Ellen Bute (my grandmother) 
was the first (absolute[)') to use a light pen 
on an oscilloscope lo create ani111atnl /Jalterns 
with music. She worked with Prnfessor 
Theraman creating this technique. Her 
work received major acclaim and showed al 
Radio Cit)' Music Hall in New York for 
years. 

I have shown her Mr. Whitnt?)''.5 book 
mul while sht• e1ijo)'ed many ofthe gra/1hics, 
she felt his technique of visual-sound inter­
pretation is not all that well developed. She 
worked with many composers from George 
Gershwin lo Edgard \larese in dwtdo/1ing 
her theories. Since her methods did no/ 

inchule the use ofthe digital computer, her 
work (about 25 short films) has been all but 
ignored . .. . 

As for lll)1Self, I am a stmknt al NYIT. 
I own an Atari 800 and am wo1·king on 
programs similar to my Grandmother's, 

except with Rock and Roll music . ... 

Sincerely, 


Ted Nemeth 

I found Ted's letter quite interesting. AU too 

often we forget to look at the progress made with 
technologies that preceded the ones which currently 
hold our interest. 

Several other readers shared their favorite 
graphics programs with me. Among the finest 
graphics packages I have seen for the Atari com­
puters is the program Graphics Master written by 
Courtney Goodin (distributed by Datasoft, $49.95). 
This program allows the user Lo create picttll'es in 
either of two high resolution (320 x 192 pixel) 
screens. I use one screen for small graphic elements 
that I can then "pick up" and stand anywhere I 
wish on the second screen. The user can intermix 
text and graphics, and has several choices of text 
size. Symmetry operations, such as rotations and 
mirror reflections, can be performed as well. Since 
text is treated as part of the graphics screen , you 
can split a word in the middle of a letter if you 
wish. This fine program provides many features 
for its modest price. IL is a tribute to its author that 
one can create superb drawings using only the 
Atari joystick as the input device. 

I have just begun to explore a professional 
graphics package for the Apple - more on that in a 
later column. 

The columns on computer games in the class­
room also generated a lot of mail. Most of you who 
wrote agree with the idea that there is something Lo 
be learned from the arcade games. In the area of 
educational software, I have several new programs 
I am reviewing, including a beautiful set of pro­
grams from The Learning Company (formerly 
ALT) in Portola Vallev, California. As with the 
graphics program for .the Apple, these software 
reviews will have to wait for another column. 

Computer literacy - Who Needs It? 
Those of you who read this column regularly know 
that I am a proponent of the use of computers in 
the classroom. There seem Lo be two extremes to 
the use of the classroom computer- as a tool for 
programming the child through rote drill and 
practice, or as !ill object of study and exploration. 
My own bias lies toward the use of intrinsically 
mptivating learning games ro reinforce basic skills 
that were taught using conventional (human 
teacher) methods. In addition, I am a strong pro­
ponent of the idea that children should gain mastery 
over the computer through the use of user friendly 
languages such as PI LOT and LOGO. 

Historically, my argument has been with those 
who see the computer used only as a replacement 
for or simple adjunct to a teacher - who see the 
computer· as a data processing tool to probe the 
student's skills and report all failings and progress 
to a human for analysis and further action. I guess 
that the thought of row upon row ofschool children 
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THE MOSAIC RAM SYSTEMS FOR ATARI* 


·. CLEARLYTH,E BEST 
. --- - -· - -- . ._ - - -- -- ­

THE 

SCREEN 

CLARITY 


TEST 


YOU CAN SEE THE MOSAIC DIFFERENCE 

WHAT THE EXPERTS HAD TO SAY 

AN.AL.O.G. 400/800 MAGAZINE said in a 32K RAM 
board comparison test "The Mosaic 32K RAM showed no 
sign of interference and gave the best screen clarity" and 
"Mosaic uses what we feel are the highest quality 
components which may improve reliability". 

INTERFACE AGE said after replacing the Atari memory 
board with a Mosaic 32K RAM: "Once in place there is no 
noticeable change in screen clarity" and "in view of its 
excellent performance it should be a serious choice for those 
Atari owners intending to expand their memory· 

Each Mosaic RAM board gives you more than just the best 
screen clarity but also the best in reliability. flexibility. and 
compatibility The Mosaic RAM systems offer you the best in 
every way - these features prove it. 
• Works in both the Atari 400 * & BOO*computers. 

• 4 year guarantee. 

• Complete instructions. 

• Test cycled 24 hours for reliability 

• Gold edge connectors for better reliability 

• Quick no-solder installation. 

• Full flexible memory configuration. 

• Can be used with BK. I 6K and future products. 

• Designed to take advantage of Atari 8005 superior bus structure. 

• Designed for inter-board communication in Atari 800. 

• Allows Atari 800 to have 2 slots open for future expansion. 

• Always the best components used for superior screen clarity and 
reliability 

• Low power design for safety and reliability 

• Available companion board (SS) to allow running The Mosaic RAM 
systems independent of other boards. 

THE MOSAIC RAM SYSTEMS FOR 
THE SERIOUS ATARI OWNER. 

THE MOSAIC 32K RAM 
For the serious Atari owner. This is the 32K RAM board 

you've been hearing about. It has every feature you 
could want from a RAM board and more features than 
any other board offers. Each Mosaic 32K RAM comes with 
complete instructions so in a few minutes you will have 
expanded your Atari 800 to 48K RAM. The Mosaic 32K 
RAM works as well in the Atari 400, but we suggest the 
NEW Mosaic Expander. 

THE MOSAIC EXPANDER . 
This is the most effective way you can expand to 32K 

RAM for your Atari 400 computer. And at almost the I 6K 
price! The revolutionary Mosaic Expander is a memory 
board with I 6K RAM in place and open slots to add I 6K 
more from the Atari I 6K board that comes with your Atari 
400. Each board comes with complete instructions so in a 
few minutes you will have expanded to 32K RAM. 

*Trademark of Atari. Inc. 

ult\OSAIC 
ELECTRONICS 

P.O. Box 708 Oregon City, Oregon 97045 
503/655-9574 
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sitting in fronl of sterile Lermin~ls performing Lhe 
same Lasks that could be performed better under 
human guidance and supervision isjusl nol com­
fortable Lo me. 

But now, it seems, Lhere is even another issue 
Lo deal with. There appears Lo be growing concern 
Lhal computer liLeracy is nol an appropriale topic 
for our schools to Leach. According lo Eric Burtis, a 
member of Lhe Palo AlLo, California-based Ad Hoc 
Committee on Basic Skills Educmion, Lhe educaLion 
of thildren in basic skills is suffering from Lhe use 
of computers in Lhe classroom. The commiuee 
slates Lhal "The suggestion that every American 
citizen must become computer literate is fallacious 
and untrue, just as it would be untrue to stale thal 
every citizen must become an airline pilot if mass 
air transportation is to remain available to all 
mankind." 

If the committee is of the opinion that our 
children are being Laught computer skills at a level 
commensurate with an airline pilot's training, they 
certainly have not been paying attention Lo what is 
happening in the classroom. It is erroneous in the 
extreme to suggest that those of us who are com­
puter literate are an isolaLed breed that provide 
services to the masses (as do airline pilots). The 
reality is that we can either control technology 
ourselves, or let others control it for us. 

The digital computer promises to be the most 
significant technological development of the twen­
tieth century (Ada, forgive me for leaving Babbage's 
machine oul of the discussion). Today - jusl a few 
short years into the era of the personal computer, 
there is almosl no one who fails to come in contact 
wiLh compulers, if only indirectly. 

If computer liLeracy is not appropriale subject 
matter for our children, then what is? ls our edu­
cational system so sound and complete that it is 
impervious to further improvemem? The function 
of schools is partly to prepare our children for 
survival in the real world. This requires Lhe acqui­
sition of skills in math, reading and writing, and a 
sense of historical perspective, etc. h includes the 
development of the whole child - the creative as 
well as the analytical mind - in order that each 
child is prepared to Lake an acti\'e parLicipatory 
role in socieLy. 

Increasingly, ours is a society governed by the 
flow of information. And, increasingly. this infor­
mation flow is mediated by computers. By not 
having "computer literacy" courses in the class­
room, groups such as the Ad Hoc Commitee on 
Basic Skills Education are insuring that only child­
ren from certain economic and cultural back­
grounds will have a chance to learn about this 
technology. To suggest that compuler liLeracy be 
denied to all our children is elitism in Lhe exlreme. 

In Lhe informalion age, Lhose of us who are com­
puter literate will be at a Lremendous advantage 
over Lhose of us who are not. If we believe the 
principle of equality of opportunity so central to 
our national idenLiLy, then we must have the 
foresight to realize LhaL this equality can only occur 
when we provide equivalent educational oppor­
tunities lo all of our children - regardless of their 
economic background. The schools are the most 
apprnpriate place to do Lhis. 

A Few Words About lnnovtslon­
1 own a company called lnnovision. In the past. 
lnnovision has made forays into the commetTial 
markeLplace wiLh producls such as the Presto­
Digitizer tablet. h has also served as Lhe umbrella 
company for my consulLing practice, and as the 
haven from which I write books and arLides. 

The facl is that I enjoy writing a great deal, 
and, as an Associate Editor ofCOMPUTE! I fell a bit 
awkward also appearing as an occasional adver­
tiser. While I have never done or said anything 
that, in my opinion, constiluled a conflict of interest, 
it is essential that my readers know that no conflict 
could ever arise. 

Accordingly, I have disbanded the commercial 
product lines of lnnovision. I wrile. I occasionally 
consult, and I am involved with some new \'entures 
run by other people. lnnovision no longer has an y 
products of its own. 

While Lhis was nol an easy decision to make, iL 
was aided by the increased time needed to answer 
your leucrs lo Friends of Lhe Turtle (I received 15 
LOday alone). I have never failed to speak my mind 
from these pages, and I'm not planning on stopping 
now! Thank you all for your tremendous support. 

0 

Re1v on Scotc,,. diskettes to keep Vour va1u­
able data sale. Dependable Scotch d1skenes 
are tested and guaranteed error· lree. The low 
abrasivity saves vour read/wrote heads. 
The'( re compatible with mosl d1skene drovl'~ . 

(800)235-4137 '·-· _ , 

i"ACIRC 
EXCHANGES 
I 00 Foochill Blvd 
S.n Lu,. Qb,.po. CA 
9340 I In C•I c.U 
18001 592·!>935 °' 
180!>1 543 1037 



Loweost 
Daisv Wheel Pnnter •Microprocessor 

Electronics 
• serial or Parallel 

Interface 
• Simple, Reliable 

Mechanism 

Acr NOW: Umited supply' LOW, LOW cost 

styled, the TP-1 blends well with 


manufacturers of small printers in 

smith Corona, one of the largest 

any setting. 
the world, gives a whole new Now, all your letters, documents 
perspective to printing with their forms and reports can have the 

electronic text printer-TP-1. The 
 crisp, professional look you 

·TP·1 is a microprocessor controlled, demand-for business or personal
high quality daisy wheel printer. use-at an affordable price. TP-1, 
It produces perfectly formed, the electronic text printer. 

executive quality printouts at the 
 Don't delay. Order your TP-1speed of 120 words per minute. TODAY at the low price of $799.Typewriter quality printing at dot 

matrix prices. 


Simple, durable and dependable, 
 Micro Printer Marketing offers 
TP-1 may be used with word same day shipping, nationwide ser­
processing systems, microcom­ vice and invites dealer inquiries. 

puters and most small business 
 catalogues available. No shipping 
systems. compact and attractively Additional ribbons . . . . .. ... . ...52.95 charges on pre-paid orders. 

Addltlonal daisy print wheels ... . . 54.95 
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MiCrG™ 
Printer 
Marketing 

59 MasterCard and Visa Accepted 
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If there's a topic that you w_ould like to see ~over;d in this 
column, send your suggestwn to: The Beginners Page, 
COMPUTE! Magazine, P.O. Box 5406, Grt'f'11sbo1·0, 
NC, 27403. 

The Beginner's Page 

Making Files 
Work 
Richard Mansfield 
Assistant Editor 

Lasl monlh we examined files , oflen lhe most diffi­
cult aspecl of programming for.lhe ne'~ com­
puterisl. Here we'll c?nclude. this o\·cr~1ew by . 
looking al some specific clela1ls aboul fil_e han?lmg. 

In gene1·al, a file is a list or a collect ion of 
information which has been saved on a tape or a 
disk. A list of all the people you send Christ.mas 
cards lo could be "memorized" 011 tape/disk by the 
computer and would lhen be a file. 

How is lhis list of names and addresses 
"memorized" and how, al Chrislmas, is it used to 
p1·inl the addresses on e~wel~p~s? A file by itself_i~ 
incapable of doing anythmg: II ~s nol a program. II s 
just a lisl. . .\ scparale program ts needed to create, 
·updale. and make use of files. 

"Mailing Address," "File Manager," and others 
of this type are called dala base management pro­
grams. Their primary f~nction i~ to build, acid to. 
modify, or print somethmg out from files. They 
manage a collection (a base)_ of data. 

You can, of course, wnte your own custom 
data base manager. This would amo~ml lo writing 
a program (or a sel of programs) wl~1ch would let 
vou manipulate lhe lisl on tape or disk. 
· W1·iling a large data base management pro-
g1·am is not an easy task - it can i11"oh-e s~rling, 
searching. and other complex programmmg te~h­
niques. Nonetheless..hanclling Chris~mas ca1:c! lists 
is something lhe no\'lce can accomplish and 1t swell 
wonh learning. Files do, though. re1~resenl som7­
lhing of a challenge. Your compuler s manual ~viii 
contain information on the necessary punctuation 
and syntax for BASIC's ~omn~ands ~vl~ich m~nipu­
lale files. However. the lollowmg bnef overview 
mighl be of help. 

OPEN, PRINT#, INPUT#, And CLOSE 
Whe1·e a program would be slorecl by the si!11pl~ 
SA VE inslruction, a file is slored by a combmat1on 
of OPEN. PRINT#, and CLOSE. (On the Apple, 
PRINT is used in a special way instead of PRINT#. 
We'll get to that in a minute.) Likewise, a program 

is just LOAOed, but a file is "loaded" into the 
computer with OPEN, INPUT#, and CLOSE. 

It is a bit more complicated with files, but the bonus 
is that you can do more manipulating_with fil~s. 
easier appending (adding to them). easier mergmg 
(making two files into one), and so on. 

The command OPEN is generally used to 
communicate with a disk or tape drive. h's like 
pulling open a file cabinet drawer - once a file is 
OPENecl, you can lhen get at the records inside. 
Here's whal you would do to OPEN a file named 
"inventory" on a disk drive attached lo a Commo­
dore, Alari, or Apple: 

Commodore 
10 OPEN 1,8,8,"0:INVENTORY,S,R" 

The first number ( l) means that this file will here­
afte1· be called # l. When you pull somel hing out of 
il. you would use INPUT#l (you can have up to 
ten files OPEN at. one lime). The second number 
(8) means "disk drive" (a I in this position would 
mean: open a file on the cassette drive). The second 
eight is a "seconda1·y address" which allows you to 
give additional instructions. Wilh disk drives.just. 
use eighl. 

The "O:" specifies drive zero and the "S'' means 
sequential file. The Commodore disks can ueale 
other kinds of files: random, relati\'e , and program 
files. hut sequential is lhe simplest. Finally. the "R" 
means rNul. You will be using IN PUT# lo get 
things out of this file. (A "W'' here would mean 
wrilr and you would PRINT# to the file.) To make 
lhis "reading or writing" distinction fo1· tape files. 
lhe secondary addr·ess is used: a one means write 
and a zero means read. (10 OPEN 1.1,0,"INVEN­
TORY" would be the same as the example abm·e, 
except il makes a cassette file.) No drive number is 
specified and the "S" is not necessary since cassette 
files can only be sequential files.) 

Atari 
The equivalent of the disk example abo,·e is simila1· 
in Atari BASIC: 

10 OPEN#l,4,0,"Dl:INVENTORY" 

Here, the second number (4) stands for rnul 
(use 8 for write), the next number (0) is not used by 
the disk drive (bul is necessary to satisfy the symax 
of OPEN), and the "O I" specifies the first drive 
(there can be up to four drives attached, 0 I through 
04; 0: means DI :). 

Apple 
To OPEN an Apple disk file, you first define a 
special character, 0$. which holds the "corllrol-0" 
character (you cannol see it). You would type: 

10 D$ ="(hold down both CTRL and D keys)" 
(or you could use 10 D$=CHR$(4) instead) 

15 PRINT D$;"0PEN INVENTORY" 
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In our simple example, it isn't necessary to 
include drive and slot numbers with the OPEN 
command. Line 15, however, cou ld indicate drive 
one, slot six if we add "OPEN IN VEN ORY, 
S6,D l" to the quoted information. The Apple uses 
the format in line 15 for its disk commands; first 
control-Dis printed and then the desired action is 
described within the quotes. 

Putting Something In And Taking Something Out 
On the Commodore and Atari, you can put in for ­
mation into an OPENed file by using PRINT#. 
For Commodore files you could put the word 
"PENC ILS" into the fil e by: 

20 PRINT#l,"PENCILS" 

and Atari wou ld be: 

20 PRINT# I ;"PENCILS" 

The Apple uses two lines: 

20 PRlNT D$;"WRITE INVENTORY" 
2 I PRINT " PENCILS" 

(After line 20, the following PRINT command will 
be considered a print to the file, not to the screen) . 

Going the other way, you get something out of 
an OPENed file by using INPUT# in combinatio n 
with a string variable to "hold" whatever comes 
from the file (they come back to the computer in 
the order they were PRINT#ed). To get the word 
"PEN C ILS" back from a Commodore fil e: 

20 INPUT# l ,A$ 

(Then later you could print A$ to see "PENCILS") 
and Atari is: 

20 INPUT# I ,A$ 

(You must have previously DIMed A$). 

Again , the Apple uses two lines: 

20 PRINT D$;"READ INVENTORY" 

2I INPUT A$ 


After you are finished INPUT#ing or 
PRINT#ing from a file which had been OPENed 
as file# l , you would CLOSE 1 (PET/CBM) or 
CLOSE# I (Atari) or PRINT D$;"CLOSE INVEN­
TORY" (A pple). When you've fin ally CLOSEd, 
yo u are free to use that file number(# I in these 
examples) for some other file , with a different 
name. CLOSE is essential , however. Without it you 
cou ld permanentl y lose part or all of a fi le, or even 
damage othe r fil es. 

INPUT# And PRINT# Hints 
INPUT# or PRINT # work very similarly to the 
way INPUT and PRINT work from the keyboard 
and to the creen. The only catch is that PRINT# 
needs some special handling. It' best to g ive it a 
line all to itse lf: 

20 PR1NT#I,A$ (Commodore) 

30 PRINT#I ,B$ 
20 PRINT#I;A$ (Atari) 
20 PRINT D$; " WRITE NAMEOFFILE" (Apple) 
21 PRINT A$ 

The reason for pulling PRI T # on its own 
line is that this is an easy way to separate items in a 
file: with "carriage returns." Just as I 0 PRINT A$ I 
20 PRINT B$ wi ll cause B$ to be on the line below 
A$ on the screen (since using a new line "forces" a 
carriage return to take place) - a separate program 
line puts a carriage return symbol onto the tape or· 
disk. 

Manipulating Files 
Files are usua lly ueated within loops. Here's a 
simple program to "wr·ite" a fil e to tape: 

IO DATA BILL, SANDY, KATIE, LARRY 
20 OPEN I,I , l ,"NAMES" : REM (A PET/CBM TAPE 

FILE) 
30 FOR I= I TO 4 
40 READ A$ 
50 PR1NT#I,A$ 
60 NEXT I 
70 CLOSEI 

Since there are four names in this file, the loop 
counts up to four, READing a new A$ from the 
DATA line each time through. Since PRINT# I is 
by itself on line 50, it will send carriage returns to 
the tape each time it PRINT#s, sepa rating the 
names on tape. This way, there will be no questio n 
that a name should be BI LLSANDY. 

When this file is late r read into the computer, 
it would be very useful to know when it ends , how 
big it is. There are two easy ways to do this. You 
could add the word "EN D" to the DATA line and 
then change line 30 to read : FOR I= I TO 5. Or, 
you could put the "count" (the number of records 
for this file) on the tape or disk itself, as part of 
the file. To do this, you would add a line : 25 
PRINT#l ,4. 

Here's a "reade r" program wh ich brings the 
r·ecords from this second type of fil e back into the 
computer, findin g out first what the count is: 

IO OPENl, 1,0,"NAMES": REM (A PET/CBM TAPE 
FILE) 

20 INPUT# I,COUNT:REM THIS WAS THE FIRST 
ITEM ON THE FILE 

30 FOR I= I TO COUNT 
40 INPUT#I,A$ 
50 PRINT A$ (TO THE SCREEN) 
60 NEXT I 
70 CLOSEI 

If you use the "END" technique, the reader 
program wou ld not use line 20 and would add line: 
45 IF A$ = "EN D" THEN GOTO 70 . Notice also 
that you can PRI NT# and INPUT# both numeric 
and string (alphabetical) va riables. 

One fin al note about something which might 
not be immediately obvious : if you update a file on 



LEADER IN DISCOUNT SOFTWARE -18 · 30% OFF 

ATARI PET I VIC-20 
Action Quest ... . ................... D 13.95 

Adventures 1-12 ea................... T 15.95 

Adventure on a Boat. ....... . ........ D 19.95 

Ali Baba & Forty Thieves D 26.35 

Angle Worms . ........ . ............. T 12.00 

Andromeda ......................... D 31.96 

Assembler Editor ... . . . ............. C 47.95 

Asteroids ................. . ......... C 35.95 

Bishops Square ................... . . D 23.95 

Black Forest. ....................... D 19.95 

B·1 Nuclear Bomber . . ... . ........... T 13.00 

Bug Attack ..................•.... . D,T 23.95 

Centipede . . ................ . ... . ... C 35.95 

Character Generator . .... . .......... D 15.95 

Conflict 2500 . . . ... . ......... ... ... . T 13.00 

Compu·Read . .. ...... . ............ D,T 15.95 

Compu-Math/Fractlons ...... . . . .. . D,T 15.95 

Compu·Math/Decimals ............ D,T 15.95 

Crush, Crumble & Chomp ...... . ... D,T 23.95 

Crossfire . . . .......... .... .... . ... D.T 23.95 

Datestones of Ryn.. . .. ......... ... D,T 15.95 

Deflection ...... . . . .... ...... ....... T 11 .95 

Dunq Beetle . .. . . .. . ...... ... ....... D 23.95 

Empire of Overmlnd . .. .. .. .. . ....... D 28.00 

Entertainer Kil ............ . . . . .... .. C 95.00 


15.95 
~~~1i~n::1n~r;; : : : : : : : : : : : : : : : : : : : : : : : i 16.00 

Frogger . .. ...................... . . . D 27.95 

Galactic Empire . . ................... T 15.95 

Galactic Trader. ...... .. ....... .. .... T 15.95 

Ghost Hunter ......... ..... ... . ... D,T 16.78 

Ghostly Manor . ................ , .... D 19.95 

Hl ·RES Mission Asteroid ....... . ... . D 19.95 

Hl ·RES Wiz & Princess ... . .. ........ D 26.35 

Invasion Orlon .................... D,T 19.95 

Jawbreaker ........................ . D 23.95 

Kayos ............................ D,T 27.95 

K·Razy Shootout .................... C 39.95 

Lisp lnterperter ......... .. ......... . D 120.00 

Lords of Karma ................. . .... T 16.00 

Lunar Lander ...... . ...... . .......... T 12.00 

Match Racers ....... . ............... D 23.96 

Missie Command , . . . ..... .......... C 35.95 

Mountain Shoot . .... ....... . ... . .... T 12.00 

Mouseattach ..... . ....... . ..... .. .. D 27.95 

Next Step . ......•... . ... ... ... ... . . . D 31 .95 

No. All. Convoy Raider. ............ . . T 13.00 

Nukewar . .... . .... .. . . .. .... . . ...... T 13.00 

PacMan . . .......................... C 35.95 

Pathfinder .. . . ........ . ............. D 27.95 

Planet Miners . . . . . . ... . ............. T 13.00 

Pool 1.5 .. .. . .... ... . ...... . ........ D 27.95 

Programmer Kit. .........•.. .. . . ... . C 63.68 

O.S. Forth ......................... . D 63.96 

Raster Blaster ... . . . .... . .......... . D 23.95 

Rear Guard....... . . .. . . ............. T 15.95 

Rescue at Rigel ..... .. ............ D,T 23.95 

Ricochet . ............... .. ........ D,T 15.95 

Shattered Alliance ....... . .......... D 31 .95 

Softporn Adventure . . .... . .......... D 23.95 

Space Invaders . .. . . ................ C 35.95 

Starbase Hyperion ....... ........... D 18.35 

Star Raiders . .. ..................... C 39.95 

Star Warriors ..... . ..... ........... D,T 31 .95 

Sunday Golf . . . ....... .. ... ......... T 13.00 

Tankhcs ........ . ... ...... . .... .... D 23.20 

Temple of Apshal. . . . . .. .... ....... D,T 31 .95 

Threshold ....... . ... .... ... ..... . .. D 31.95 

3DTic-Tac·Toe . . .... . ..... ... ....... T 15.95 

3D Supergraphics ..... . ..... ...... D,T 31 .95 

Treasure Quest.. ........... .. ... . . .. T 15.95 

VersaWrlterTabtet .................. A 240.00 

Vislcalc ... .................... . .... D 200.00 

Warlocks Revenge . , . ..... ... .. . .... D 28.00 


UNITED MICROWARE 

Amok .. .. .. . . . . ......... .. . .. ....... T 15.15 

Allen Bl i tz . .......................... T 19.95 

Blastoids ... . ..... . ..... . ........ . .. T 15.15 

Breakout. ...... .. . . . ................ T 12.00 

Carom . ................. .. ... ..... .. T 12.00 

Dragon Maze . . . . . . . .. . .. . . . . T 13.55 

Gobbler. ....... . . . ....... .. ......... T 19.95 

Invader Fall .... .. ..... .... .......... T 17.55 

Laser War. ... . . ........... . .. . ... . .. T 15.15 

Long Division .... . ...... . ........... T 13.55 

Meteor Run . .. . .......... .. ...... .. . C 47.95 

Raceway . ...... .. . .... . .... .. ....... T 12.00 

Robot Blasters . . . . .. ....... .. .. . ... . C 31 .95 

Skymalh . . .... . ......... . . . .... . .... T 12.00 

Space Division ..................... . T 12.00 

Spiders of Mars .. . ......... .. ....... C 47.95 

Super Hangman .. . .................. T 15.15 

StarsWars ..... .. ................... T 13.55 

3D Maze .. ... ..... ... ..... . ......... T 12.00 

ViCalc . . . . .... .. ........... .. . .. . ... T 11 .95 

VICat .. . .. . ..... ...... .. .. . .. . ..... . T 19.95 

ViCheck . .. .. .. .. .... .. ............ T 19.95 

ViTerm A ..... . ...................... T 15.95 

RS232 Board . .......... . ........... . A 39.95 

3K Cartridge ........................ A 31.95 

SK Cartridge ........... ...... ....... A 71 .95 


Others 

B-1 Bomber .............. . ....... . .. T 13.00 

Computer Acquire . . ...... .. .. .. ..... T 16.00 

Computer Stocks & Bonds . .......... T 13.00 

Conflict 2500. . .................... .. T 13.00 

Conquest ...................... . .... D 180.00 

Dragons Eye . . . . ....... . ..... • .... .. T 15.96 

Guns of Fort Defiance ... ..... .. . .... T 16.00 

Midway Campaign .......... .•. . .... . T 13.00 

N.A. Convoy Raider. ............ . .... T 13.00 

Planet Miners . ............ .. ....... . T 13.00 

Thinker. .... ...... . .. ............... D 396.00 


********** 

BONUS 


********** 

PAC MAN 


FOR ONLY $30.00 

with 
ANY ORDER OVER 

$150! 

********** 

D·Dlsk, C·Cartrldge, A·Accessory, T·Cassetle 

24 HOURS A DAY 
7 DAYS A WEEK 

o 	 ORDER TOLL FREE 
800 · 854-0561 EXT. 812 
800 · 432-7257 (CALIF.) 

NO HASSLE! 

GUARANTEED 


Rf PLACEMENT POLICY 


• We take MASTERCARD or VISA. 
(Include card I and expiration 
date.) Cal ifornia residents add 
6% tax.Include $2.00 for postage. 
Prices subject lo change. 

-
VISA 

1 M hz - 12 Bit AID 
tor your Apple II Computer 

The APPLESCOPE·HR12 analog to digital converter uses 
a high stability buried zener voltage reference and a flash 
ND to give 12 bit accuracy with a 14 bit dynamic range. 

e DC to 1 Mhz Programmable Sample Rate 

e 2048 Sample Butter Memory 

e Pretrigger Viewing 

e Continuous or Single Sweep 

• 4 Channel Software Support 

(reQu ires additional power supply) 

e External Trigger Input 


The standard software provided with each APPLESCOPE· 
HR 12 includes all of the funct ions necessary to turn your 
Apple II computer into a high quality digital storage 
oscilloscope. In addition all of the SCOPE DRIVER options 
are being up-graded to handle the higher resolution data. 

Price per cnannd $695 

The original APPLESCOPE still provides the optimum 
price/performance trade off for those users requiring 8 bit 
converter resolution . 

APPLESCOPEINTERFACE 

e DC to 3.5 Mhz sample rate 

e 1024 byte buffer memory 

e Pretrigger Viewing 

e Programmable Scale Select 

e Continuous and Single Sweep Modes 

e Single or Dual Channel Trace 


. Price for the two board Applescope system is $595 
EXTERNAL TRIGGER ADAPTER $29 

SCOPE DRIVER Advanced software for the APPLESCOPE 
analog to digital converters makes full use of the computing 
power of the Apple II to create a total data acquisition 
system. Available options include: 
e Signal Averaging-Acquires 1 to 999 signal sweeps and 

displays the averaged result. 
e Digital Volt Meter - Allows use as real time DVM or use to 

measure points on an acquired sweep. 
e Disk Storage· Allows automatic storage and recover of 

acquired data on floppy disks. 
e Spectrum Analyzer-Calculates and displays frequency 

spectrum of acquired data. 

ACCOf!fU 0 MD &POON MXIJIU 

BUS RIDER 
LOGIC ANALYZER tor the APPLE II 

The BUS RIDER circuit card silently rides the Apple II 
peripheral bus and allows real time tracking of program 
flow. Sottware provided allows set up of trace parameters 
lrom the keyboard and read back ol disassembled code 
alter a program has been tracked. 
e 32 bit by 512 sample memory buffer 
e Monitors Data and Address bus plus 8 external inputs 
e Trigger on any 32 bit word or external trigger 
• Pretrigger viewing 
The BUS RIDER is an invaluable development toot tor 
anyone working with Apple II or Apple 11+ computers. 

Price $395 

RC ELECTRONICS INC. 
7265 Tuolumne Dr, Goleta, CA 93117CIC (805) 968-6614 • 



a PET/CBM com pu te r, yo u cann t put it back o n a 
'di k with the sa me na me. You might have read it 
o ff the d isk and in to memo ry to ma k ome changes. 
But b fore yo u O PE -PRI T #-CLO E it bac k 
o n to the d i k, ou mu t fi r t "scrat h ' (re move) th e 
original versio n in rder to replace it with the up­
da ted on e . . gain , a h compu te r ha d iffere nt 
forma t fo r thi and yo ur ma nual wil l de cribe 
th m. o m t m , th ta r i for xa m p l , a u to­
mati call y r place fi le wh n o n "co me imo" th 
di sk with th e sa m na me as one a ir ady o n th e 
d isk. This cralchingof un wanted fi les i unnecessa ry 
for tape fi le th will wri te ove r th o ld fi le (if o u 
r wind th e tap ). 

T he re ar num ro u wa to mani pul a te fi le 
- thi is p reci ely wh it is a cha ll ng in g pro­
gramming tas k. T h p rogramme r ha mo re control 
ov r what is ha pp ning, but mo re res po nsibi lity, 
too. a lwa ta rt o u t sma ll b p r hap ju t 
r ating a fil '' ith o u r na m o n iL r <d ing it back 

in to mem o r , and pri nt ing it on th er e n. T he n 
try te n na mes, a mailing list, u pda ti n records, and 
o n . Eventua l! o u'll become adep t at fi le 

ma n ipu lation and wi ll fi nd ma n u · fo r the e 
valu able p rooTa mming L chniqu s. © 

TOLL FREE 
Subscription 
Order Line 

800-345-8112 
In PA 800-662-2444 

Verba1im 

flexible disks 
Call Free (800) 235-4137 for 
prices and information. Dealer 
inq uiries invited. C.O.D. and 
charge cards accepted. 

PACIFIC 
EXCHANGES 
100 Foothill Blvd. 
San Luis Obispo. CA 
93401. In Cal. call [Z]
(800) 592·5935 or •....., 
(805) 543·1037. 
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This exciting action game is for the A tari and the VIC. 
Blasl out new caverns, dig thPgold, and return lo the 
sw face fo r your reward. Ifyo u nm out ofdy namite, gel 
Lo the sw face fast or you'll u ander the 111ine foreve r. A nd 
watch out f or cave-ins - they can bloch your exit or 
worse! 

Gold Rush! 
Joseph Weber 
Rapid City,SD 

Afte r readin g the fascinaling article "Using T he 
VIC J oystick," by David Malmbe rg (H ome and 
Educatio 11al Computing! Fall , 198 1) l couldn 't \vait 
to try ou t what I had I a rn d . It was n't long a fte r I 
got lo the VIC keyboa rd thal the Gold Rush ga me 
sta n ed to emerge. 

After a fe ,,· fa lse sta rts, he re it is. 
T he ga me giv s yo u o ne mo re cha nce to use 

your joys tick. In this gam you have five mine rs to 

dig as much gold as yo u can fro m the Lost 
Goldmine. Each mine r ha te n ticks o f dy na mi te 
(c harges) to blast his way in to the mine . T he miner 
gathe rs them by moving to the ame space as the 
rio t (po ke X, I). 

The num ber o r pie ' s or go ld is cou nted a nd 
displayed at the bottom o r the ·creen . T he num be1· 
of charges left is al o displayed at the bo ttom o f the 
screen . Afte r gathe ring a ll the gold yo u can , you 
must move ou t o r the min to the Assay Office (the 
hea rt) to exchan ge the gold !'or rn o n y. \i\ he n 
yo u touch the hea rt, the gold is excha nged fo r 
money at the ra te of Go ld times Remaining 
Charges. 

Cave-ins Can ... Put You Out Of The Game 
T hat a ll sounds easy e nough , but the re are seve ra l 
things that can happe n to slow up your p rog ress. 
First, there a re the cave-in . in e the Lost 
Go ldm in e i very o ld , cave- ins occur every time yo u 
blas t. T hese cave- ins can block o u1· way out o r 
(how can I pu t thi ni ce! ) a h ... put yo u o ut o f the 
game. When you a re caved-in upo n , your gold is 
lost and the miner is re pla eel with an asterisk. I f 
you can reach the as terisk, you rega in a ll of the 
gold the "dead" miner had. 

Anothe r da nge r can b set you if o u should 
use u p a ll of your charges. When this hap pens, you 
have onl y a short time to get back to the surface . If 
you cannot ex it th mine, either d ue to a cave-in 01· 
a slow mine r , the n a ll is los t a nd )'O U end up wa n­
de rin g the mine foreve r. 

Let s plug in our j oystick · and strike it rich . 
There's gold in them the re hill ! 

Program I. Atari Version 

Atari Version Notes . 
This game simula tes the appearance of the 
VIC version by using a custom charac ter set 
in Graphics mod e l . Notice that onl y half of 
the cha racte1· set in ROM needs to be tra ns­
fe rred to RAM, ince Graphics mode l 
and 2 can o nl y access 64 cha racter (to a llow 
multicolor text), so we loop from 0 to 5 11. 

This game makes extensive use of the 
LOCAT E command to "look at" the com­
puter's screen , such a· checkin g fo r va ri ous 
objects the mine r finds. Also, unlike the 

· VIC ve rsion , if you clea1· the mine of a ll 
gold , you can start ove r with a new mine 
whe n you "cash in " yo ur gold . You get 
three " li ves." 

100 F£1 AT{:4<1 Gl.DRUSH 
110 REM 
120 REt1 Custom characters : 
130 DATA 56 , 56~ 16,56,84,16 , 40,68 
140 DATA 17~L 5'5, 170, 85 , 170, 85, 170, :35 
150 DATA 0,2'a,6fL110,1~'6,62,~~,0 
160 DATA 129,66,36,24,24,36,66,129 
170 DATA 128, 64, 32, 16..8..4, 2, 1 
100 DATA L2..4 ..8, 16, 32,64, 1£.'8 
190 DATA 16.. 16, 124, 16, 16, 16, 56, 124 
~00 DU1 C~$( 8 ),l~ICH( 3,2) 
210 U1'.iF.'.$= 11 :t+-=( )~~ 11 : t·lHJE:F.'.=3 
220 Gl\'APHICS 1+16 =SETCOLOR 4,6,4 =SETCOLO 
R 0,1,10=SETCOLOR 3,4,10 
230 '? #6; II GOLORU;H ! II : SETCOLOR 2 I 3) 0 
240 POSITIOt·l 9, 0:? #6 i "Please 11.iait. 11 

250 CffiET=<PEEK( 106 )-8 ):t256 = CHORG=57344 
260 IF PEEK< CH3ET +9 )< >0 THHl 340 
270 FOR I=0 TO 511 :POKE CH::;ET+I , PEEK( CHO 
RG+I )=~Un I 
280 FOR 1=1 TO 7 
290 Df'OS=CHSET+( ASU CHARtCI >)-32 );t.8 
300 FOR J=0 TO 7 
310 READ A:POKE CHP0:3+.J , A 
320 t-E>ff J :NE)~T I 
330 FOR I=32 TO 39 :POKE CH'.3ET +I , 255-PEEK 
( Cl-ORG+I ) :NEXT I 
340 POKE 7:.6, CH.SET / 256 

II350 P0'3ITIOM 9,0 :? #6 ; II {[I} 

360 t·UGGETS=0 
370 FOR I=l TO Z2 =FOR ._l=~1 TO 19 
380 IF RNCJ( 0 ))0 .4 THEM COLOF.: ASU C~F~$( 2 
) >+128: PLOT .J, I :GOTO 4(10 
390 IF I >3 THEN COLOR A:;C( CHAR$( 3)) :PLOT 
J, I = t·UGGETS=MUGGETS+ 1 

400 HEXT .J :HE)ff I 
11410 C!JfiF:.GES= 10 = Po::; n IOM 9..23 = ? #6 .i 1Cfi'.i~: 
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GES I II j CHARGES 
'420 ~~POS=11 : 'lP0:3=0: Et1F=O :GOTO 590 
430 REM t1AIM LOOP 
440 ST=STICK< ED :TR=STRIGO:: 0 ) 
450 IF PEEKC2~D>15 THEM Prn:::E 709, ( Hff( 16 
*00( 0) ):1,(1 6+ HD :POKE ~'0 , f1 
460 IF Et1F THH~ SOIJHD LT, 10.. ::: :T=TtO<:::) 
+2 =TI=TI+1: IF TD200 THEt-1 ::;CJUt·lD L0 .. 0,0= 
GOTO 1120 
470 IF 1-TR nEM IF Et·1F=0 THrn :::2f1 
400 IF ST=15 Tl-Et·~ 440 
490 u~c ST=14 )t( \'POS>0 )+( ST=l 3 )::;~( \'PCr.3<22 
) 
500 H=-< :31=11 )1,;( XPOS>0 ) +( :3T=7 /{:/>~PO'.:/ 19) 

510 COLOF~ 32 :PLOT :=<POS .. \'PC~; 


5L"0 ~~PO::;=>'.POS+H : \'POS="t'P0'.3+U 

530 LOCATE '.:-'.Pm, \'P0:3.. l·ll-IAT 

540 IF ~JHAT=J2 THEM 5% 

550 IF ~JHAT=AS(:( CHAR$( 3)) THH~ G0:3U8 640 

:GOTO 590 
560 IF ~JHAT=A'3U CHAR$( 7) ) THHi G0:3U8 76~1 
=CIJTO 590 
570 IF ~WT=4 THEM G0:3U8 67£1 :F.H1 CASH rn 
I 

580 SOIJMO ~L 10f1, 12, 8 :Fm l·J=l TO 2(1 :ME:=·=:T 
W: SOUHD 0, 0, 0.. 0:>'.P0:3=>=:Po::;-H : "i'P0:3=\'PO:::-U : 

CCl.OR 138 :PLOT >'.Fij:;, \'P0:3 : GOTO 440 

590 COLO!''. 138 :PLOT >::per.;, \'Fi)::; 

600 IF EMF A~[I \'POS=0 THrn Et1F=0: C:OLOF.: 3 

2 :FtOT XP0:3, \'P(1:; :SOUHD L 0.. 0..0 :GOTO 410 
610 FOR l·J=8 TO 0 :3TEP -1: :;out·lO O.. l·n 5, 12 .. 
W:t-E~::T ~l 
fu."0 GOTO 440 
630 GOTO 630 
640 FOF.: ~J=15 TO 0 STEP -1 : f:OUHD li .. 20 , 10, 
W:~U=:T ~J : GOLD=GOLO+ 1:t·U:;GET:::=t·lUGCET:::-1 : I 
F t-UGGETS<0 Tf-EH t·nJGGET::;=O 
650 POSIT IOM (L 23 :? #6.; "so1d "-;COLD.; 11 11 

J 

660 F:ETUF:M 
670 REM CASH Hl i 
680 SOUMO 2..4 , 10, 4 
690 FOR l·J=10 TO 5 STEP -1: FOF: 1=15 TO 0 
STEP -1: SOIJt.[1 0, H, 10 .. I :ME>:'.T I :t·E =<T l·l 
700 SOUt-10 2..iJ. 0, £1 
710 CA'.3H=CASH+GOLO::;~ CHAR1::;E::; : GOl_D=f1 
720 G0:3U8 650 
730 POSIT IOt·~ 14, 0:? #6 ; C:A:::H 
740 IF t-lUGGET:3=0 THEt·l POP :GOTO 360 
750 F:ETURM 
760 RH1 GET THE GOLD FF:Ot·1 DEAD 1'1IHEF.: 
770 FOR I=3 TO 1 STEP -1 
700 IF l·JH ICH< I , 0 )='.>~PO::; At·lD l·lH I CW: I .. 1)=\'P 
OS HEM 800 
790 t·EXT I :RETUl\1·i 
800 GOLO=GOLO+~l-IICH( I .. 2) :G0:3U8 650 
810 FBUF.:M 
820 REM Ei<PL0:3I OM 
830 }{f'='.;~POS+H: YF'=\'POS+l.1: IF '·1'P=0 THEM 44£1 

840 F:ESTOF.:E 3007 
S'50 DATA 0.. 0.. -L-L LL-LL L-1 
860 FOF.: I=1 TO 5:READ A.. 8 
870 IF >!.P+A>=0 AND '.=<P+A< =19 At·lO 'y'P+8>=1 
~ 'lP+B<=22 THEM LIXATE >~P+A .. \'F'+E: .. ZZ : IF 

ZZ=45 THEM ~u:;GErn=MIJGGET:3-1 
880 MDff I : COLOR ASU CHAR:t< 4 ) ) 
890 11F >~P>0 At·D ::<P<20 Tl-EM PLOT >~P, \'P 
900 COLOR ASC( CHAF::t<5 )): IF \ 'P>2 At·lO '.=<P>0 
T~EJ~ PLOT >~-1 1 \'P-1 

910 IF YP<22 AHO >(P<19 THH! PLOT '.=<P+L \'P 
+1 
920 ca..oF.: ASU: CHAR$( 6 ) ) : IF \'P >2 AMO >=:P<1 
9 HEM PLOT '.=~+1, \'P-1 
930 IF 1 PLOT '.="'P<22 At{) '.>='.P>0 THEM -:'.P-L YP+ 
1 
940 DL=PE8<( 5f.0 H256::;~PEElJ 561) : :3U=PEEf=:/ 7 
12) 
950 FOR H=15 TO 0 STEP -0 .5 : :30UHD 0.. 50, £1 
, W: SW= 1-SW :POKE 712, :;~n/ 4:l::16+6 ) :POKE OL, 
112*S~J :MEXT l4 
960 POKE OL, 112: POKE 712, :;u 
970 RH1 
980 CCl.OR 32 :PLOT >~P, VP: IF \'P>2 A~·m '.=<P>0 
llEM PLOT '.;(P-1 , '·iP-1 

990 IF '·1'P<22 At{) >'.P<19 HEH F'LOT i-'.P+L 'lP 
+1 
1000 IF YP>2 AMO '.:-'.P<19 Tl·Ul PLOT '.=-'.P+L "i'P 
-1 
1010 IF 'lP<22 At·[J >(P>0 THEM PLOT >!.P-L \'P 
+1 
1020 COLOF: 138 :Ft.OT >'.POS, \'PIJ.:; 
10."30 Fffi I=1 TO ~'0 
1040 R~= I MT( bP.:Rt·[l( 0 ) ) :R\'=I MT ( 22t F:t·10( (1 )+ 
1) 

1050 LOCATE R"tCRY-LZ2 
1~0 LOCATE R:X: , F:\',Z =IF 2=32 AHO 2~'=171 T 
~EH CClOF: 171 :PLOT RX, R\' 
1070 IF 2=138 Tl-EH 1130 
1080 ~EXT I 

1090 C~RGES=CHARGES-1 :POS ITI OH 17, 23 :? 


11 11#6; c~~GES; ; 

1100 IF CHARGE;>0 THHl 44f1 
1110 Tl=0=Et'f=l :POSITirn·l 9..23: ·-;:· #6 ; 11 9et 
out {A} II j : GOTO 440 
1120 PB1 OEAO t·1HEF.: 
1130 FOR I =14 TO 0 STEP -0 .5 : :::ETC:OLOF: 3, 
4, I :SOIJHO 0, I, 10, I: HE=<T I: RE::; TORE 34f1f1 
1140 READ A,l4 : IF A>O Tf·U~ SOUMO 0, A, 10 .. 8 
= F~ I=l TO ~t;~:2 : t£.:-(T I 
1150 IF A>0 Tl·Ul SOUt·D 0, (1 .. 0, 0 :FOR l·l=1 T 
0 5: t·E>:'.T l~ : GOTO 1140 

1160 CClOR ASC:( Cl-fiF.::t( 7)): PLOT >='.PO:; .. "i'F'O::; : 

~!Cl-I( MrnEF~, 2)=GOLD :GOLD=0 :Go:::u8 65~) 

1170 ~~!CW t1UlER, 0>=>='.PCr.3 :l·JHICH< t-1IHER .. 1)= 

'-i'POS : t1UEF.:=t1IHEF.'.-1 : IF t-nt·EF.:=~1 THEt-~ 1210 : 

REt1 Gft1E 1)1.,IE~'. 

1180 SETCOLOR 3,4, 10 =GOTO 410 

1190 DATA 100.. 3fL 100, 20 .. me..5, 100 .. 30 .. 85 .. 




PERFORMANCE NEVER 

SEEN BEFORE ON A 

MICRO-COMPUTER 


MASTER is a DEVELOPMENT TOOL as well as a 
SOFTWARE SECURITY TOOL totally integrated with BASIC, 

giving to new instructions permitting: 

GENERATION OF 
INDEXED­
SEOUENTfAL FILES 
WITH: 
• 	 Keyed access 
• Scan forward or backwa rd by key 
• File size limited by disk drive only 
• 	 10 fi les opened sim ultaneously 
• Hashing 
• 	 Key regeneration possible 
• 	 Instructions : open, write. read . 

exis t. start. nex t, onerror 

GENERATION OF 
I PUT AND OUTPUT 
SCREEN FORMATS 
USING A 
REVOLUTIONARY 
SCREEN 
GE ERATOR: 
• 	Easy instruction to create a page: 

scroll. reverse. clear . line, co l. 
• 	 127 zones for input or output . 

completely parameterized with 
numeric formatting instruc tions : 
decz , rgqz , inz. outz . clearz 

• 	 Screen page creation with 
subsequent saving on disk 
instructions: load . save. copy. 
exchange 

· REPORT FORMATS 
MASK 
FORMATTING 
PAGINATION 
Date control 

22 digit prec ision math {+. - . I . x) 

Direc t disk access 

• Save 	programmes with a Nol ist 
Command 

• 	Security key 

Master can be either development or a runtime system 

Master designed for CBM 4000 or 8000 


Master was developed by Micco Application 

Distributed by 


CANADIAN MICRO DISTRIBUTORS LTD. 
500 Steele Ave., Milton, Ontario L9T 3P7 416-878-7277 
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4fL 9~L 30, 10~L 20, 1ffi .. HL 100..30 
1200 DATA -L0 
1210 POSITION 0 .. 0:? ~6 ,; "s.~rne 01,,1er" 
1220 POKE 709, PEEK( 5377f1) 
1230 IF PEE~/ 53279 )06 THEt·l 1220 
1240 RUM 

Program 2. VIC Version 

100 	CLR:S=0:C=l0 :M= 4:L=0 : W=0 
110 	 PRINT"{CLEAR}" 
112 	GOSUB300 
120 POKE36879,9 
130 GOSUB800 
132 Z=7712:FB=0:Y=250 
140 POKEZ,32 
150 	 IFJ1THENZ=Z+22:IFPEEK(Z)=l02THENZ=Z-22 
160 	 IFPEEK(Z)=35THENZ=Z-22 
170 	 IFJ2THENZ=Z-l:IFPEEK(Z)=l02THENZ=Z+l 
18-0 	 IFPEEK(Z)=35THENZ=Z+l 
190 	 IFJ3THENZ=Z - 22:IFPEEK(Z)=l020RZ<7680THE 

NZ=Z+22 
200 	 IFPEEK(Z)=35THENZ=Z+22 
210 	 IFJ0THENZ=Z+l:IFPEEK(Z)=l02THENZ=Z-l 
212 	 IFPEEK(Z)=35THENZ=Z-l 
220 	 IFPEEK(Z)=81THENS=S+l:GOSUB6000 
222 	 IFPEEK(Z)=83THENGOSUB4000 
224 	 IFPEEK(Z)=42THENGOSUB3000 
230 	 IFFBTHENGOSUB5000:GOSUB8000 
240 	 PRINT" {HOME} { 20 DOWN} {REV} G.OLD {OFF}"; S; 

TAB ( 10) " {REV} CHARGES {OFF}"; C 
250 	 POKEZ,90 
260 	 IFC=<0THENGOSUB9000 
270 	 DD=37154:Pl=3715l:P2=37152 
280 	GOSUB500 
290 	GOT0140 
300 	 REM INSTRUCTIONS 
310 	 PRINT"{DOWN}{04 RIGHT}{REV}VIC 

{OFF}" 
GOLDRUSH 

320 PRINT:PRINT:PRINT"(04 RIGHT} (REV}Z{OFF} 
= MINER" ­

3 30 PRINT:PRINT"{04 RIGHT}{REV}Q(OFF} GOL 
D" 

340 PRINT:PRINT"{04 RIGHT}(REV}*{OFF} DEA 
D MINER" 

350 PRINT:PRINT"{04 RIGHT}{REV}!(OFF} DIR 
T" 

360 PRINT:PRINT"{04 RIGHT}{REV}~{OFF} ASS 
AY OFFICE" 

362 PRINT:PRINT:PRINT"{02 RIGHT}USE 
RE BUTTON(OFF} TO" 

364 PRINT"(02 RIGHT}BLAST" 
370 PRINT"(HOME}(20 DOWN}(REV}PRESS 

TO PLAY" 
380 	A$="":GETA$:IFA$=""THEN380 
390 	 PRINT"{CLEAR}" 
400 RETURN 
500 POKEDD,127:P=PEEK(P2)AND128 
510 J0=-(P=0) 
520 POKEDD,255:P=PEEK(Pl) 
530 Jl=-((PAND8)=0) 
540 J2=-((PAND16)=0) 
550 J3=-((PAND4)=0) 
560 FB=-((PAND32)=0) 
570 	 RETURN 
800 	 REM DRAW BOARD 
810 	X=7702 
820 	 FORI=lT022 

{REV}FI 

ANY KEY 

8 30 POK EX, 35 
840 X=X+l 
850 NEXT! 
860 POKE7712,32 
8 70 X=7724 
880 FORI=lT018 
890 FORJ=lT02 
900 POKEX,35 
910 X=X-1 
920 NEXTJ 
930 X=X+24 
940 NEXT! 
9 50 X=8098 
960 FORI=lT022 
970 POKEX,35 
980 X=X+l 
990 NEXT! 
1000 FORI=lT0180 
1010 X=INT(RND(l)*374)+7724 
1012 IFPEEK(X)=35THEN1010 
1014 IFPEEK(X)=l02THEN1010 
1020 POK EX, 102 
1030 NEXT! 
1040 FORI=7724T08097 
1050 IFPEEK(I)=l0 2THEN1070 
1052 IFPEEK(I)=35THEN1070 
1060 POKEI,81 
107 0 NEXTI 
1080 POKE7689,35:POKE7692,35:POKE7691,83 
1090 GOSUB2000 
1200 RETURN 
2000 REM PLACE MINERS 
2002 IFM<0THEN9500 
2010 X='7680 
2020 FORI=0T04 
2030 POKEX,32 
2040 X=X+l 
2050 NEXT! 
2060 X=7680 
2070 FORI=lTOM 
2080 POKEX,90 
2090 X=X+l 
2100 NEXTI 
2 110 C= 10 : S= 0 
2120 Z=7712 
2130 PRINT"{HOME}(20 DOWN} II 

2140 FORI=8142T08164:POKEI,32:NEXT 
2150 IF M=0THENPOKE7680,32 
2200 RETURN 
3000 REM DIG UP MINER 
3010 S=S+Sl 
3200 RETURN 
4000 REM TALLY GOLD 

4002 FORI=7694T0770l:POKEI ,3 2:NEXT 
4010 FORJ=lT05 
4020 FORI=l5T00STEP-l 
4030 POKE36878,I 
4040 POKE36876,230 
4050 FORT=lT010:NEXT 
4060 NEXTI 
4070 POKE36876,0 
4080 NEXTJ 
4090 Cl=C:IFC1=0THENC1=1 
4100 W=S*Cl+W 
4110 PRINT"{HOME}{REV}{WHT}{l3 RIGHT}$";STR$ 

(W);" . 00(RED}" 
4120 POKE7691 ,8 3 
4130 M=M-1 
4140 GOSUB2000 
4150 RETURN 
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• Up to 16 computers may 
be connected to central 
printer and disk drives. 

Integrate intra-office terminals 
for common data access 
allowing independent analysis 

CBM · dual driveC: commodore floppy disk 

,,_, .._a 

416-878-7277 


for such functions as: 

• Accounting 
• Sales forecasts, budgets 

and orders 
• Production scheduling 
• Word processing 

The only product available 
capable of serving Daisy 

Chained Commodore 
Computers up to 

100 feet. 

MUPET 11 
a small price for 

huge capabilit ies, from: 

$995.00 



Peripherals FANTASTIC PRICES! 


OUR FAST SERVICE, PRODUCTUnlimited ... 
SELECTION AND OUR CUSTOMERS' 
SATISFACTION MAKE US #1. 

ZENITH 

Z-89-48K 
Z-90-64K DO 
Z-19 Terminal 
Z-121 Monitor12 '' 

$2299 
$2588 

$777 
$149 

ATARI COMPUTERS 

Atari 800 16K 
Atari 400 
Atari Interface Module 
Atari 810 Single Disk 
Atari 815 Dual Disk 
Atari 830 Modem 
Programmer 
Entertainer 
Star Raiders 
16K Mem. Exp. for Atari 
3!2K Mem. Exp. for Atari 

$688 
$318 
$174 
$444 
TBA 
$166 

$59 
$84 
$34 
$74 

$114 

NEC PRINTERS 

7710/30 Spinwriter R/O 
7720 Spinwriter KSR 
3510/30 Spinwriter R/O 
3500 Serial Spinwriter 

NEC DOT MATRIX 
PC-8023 

Call for prices on ribbons, etc. 

$2279 
$2649 
$1699 
$1599 

$474 

MORE PRINTERS 

Anadex 9500/9501 
Anadex DP-9000 
Okidata Microline BOA 
Okidata Microline 82A 
Okidata Microl ine 83A 

'Tractor (OKI 80 + 82 only) 
Diablo 630 

$1295 
$1049 
$339 
$474 
$724 

$60 
$2044 

MONITORS 

Sanyo 12 '' GRN Phosphor 
Sanyo 12 ., Black +White 
Amdek 12 '' 300 GRN Phosphor 
Amdek 12 '' Color 
NEC 12 '' GRN Phosphor 
NEC 12 '' Color 

$266 
$239 
$164 
$344 
$164 
$344 

EPSON PR INTERS 

MX-70 
MX-80 w/Graphics 
MX-80 FT (Friction + Tractor) 
MX-100 (15 ., Carriage) 

Call for prices on 
Ribbons, Cables and Interfaces 

$288 
$444 
$544 
$744 

NEC-PC 8000 
Seri es Microcomputer 

PC-8001 A Computer w/32K 
PC ­ 8012A w/32K + Exp. Slots 
PC-8031A Dual Mini Disk 
PC-8032A Add-on Mini Disk 

Call for Software Prices 

$888 
$588 
$888 
$777 

TOLL FREE 

1-800-343-4114 


ORDERING INFORMATION 

Our order lines are open 9AM to 6PM 
EST Monday thru Friday. Phone 
orders are welcome; same day ship· 
ment on orders placed before 1 OAM. 
Free use of Mastercard and VISA. Per­
sona I checks require 2 weeks 
clearance. Manufacturer's warranty 
included on all equipment. Prices sub­
ject to revision. C.0.D.'s accepted. 

For service, quality and delivery call: 

PERIPHERALS UNLIMITED 
(617) 655-7 400 

62 N. Main St.• Natick, MA 01760 
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5000 REM EXPLOSION 
5002 IFC<=0THEN9000 
5004 IFPEEK(Z-1)=35THEN5012 
5010 POKEZ-1,86 
5012 IFPEEK(Z+l)=35THEN5022 
5020 POKEZ+l ,86 
5022 IFPEEK(Z+22)=35THEN5032 
5030 POKEZ+22,86 
5032 IFPEEK(Z-22)=35THEN5100 
5040 POKEZ-22,86 
5100 POKE 36877,220 
5110 FORL=l5T00STEP-l 
5120 POKE36878,L 
5130 FORT=lT075:NEXT 
5140 NEXTL 
5150 POKE36877,0:POKE36878,0 
5152 IFPEEK(Z-1)=35THEN5156 
5154- POKEZ-1,32 
5156 IFPEEK(Z+l)=35THEN5160 
5158 POKEZ+l,32 
5160 IFPEEK(Z+22)=35THEN5164 
5162 POKEZ+22,32 
5164 IFPEEK(Z-22)=35THEN517 0 
5166 POKEZ-22,32 
5170 C=C-l:POKE813 8 ,32:POKE8139,32:POKEZ,90 
5300 RETURN 
6000 REM DOT PICKUP 
6010 POKE36878,15 
6020 FORL=l0T01STEP-l 
6030 POKE36876,L*25 
6040 NEXTL 
6050 FORL=lT010 
6060 POKE36876,L*25 
6070 NEXTL 
6080 POKE36876,0:POKE36878,0 
6100 RETURN 
8000 REM CAVE IN 
8010 X=INT(RND(l)*l)+l0 
8020 FORI=lTOX 
8030 V=INT(RND(l)*418)+7702 
8032 IFPEEK(V)=35THEN8030 
8034 IFPEEK(V)=90THENGOSUB8600:GOT0132 
8036 IFPEEK(V)=81THEN8030 
8040 POKEV,102 
8050 NEXT! 
8100 RETURN 
8600 REM SQUASH MINER 
8610 POKE36878,15 
8620 FORI=255T0128STEP-4 
8630 POKE36874,I 
8640 FORT=lT030:NEXT 
8650 NEXT! 
8660 POKE36878,0:POKE36874,0 
8670 M=M- 1 
8680 POKEZ,42 
8682 Sl=S 
8690 GOSUB2000 
8800 RETURN 
9000 REM GET OUT COUNTER 
9004 IFY <l28THENPOKEZ,32:GOSUB2000:GOT0132 
9010 PRINT" {HOME } {21 DOWN} {02 R_IGHT} {REV} TIM 

E TO GET OUT{OFF}" 
9020 POKE36878,15:POKE36876,Y 
9030 FORT=lT030:NEXT 
9040 Y=Y-4 
9050 POKE 36878,0:POKE36876,0 
9100 RETURN 
9500 REM PLAY AGAIN 
9520 PRINT" {HOME} {21 DOWN} {WHT} {REV} PLAY AGA 

IN?Y=YES N=NO{OFF}{RED}" 

9530 IFA$="Y"THEN100 
9 540 A$="" :GETA$: IFA$=" "THEN9540 
9560 IFA$="Y"THEN100 
9999 END 

COMPUTE! The Resource. 


Space Shuttle • 
LAUNCH and ASCENT TO ORBIT 

Simulation Software for the Atari 800 • 

Pilot the space shuttle into orbit! Written In basic 
and machine language, this is the most accurate 
space shuttle simulation available for the Atari. 

Not a game, but a serious simulation. 
(ages 12 to adult) Requires 24K RAM and 1 joystick. 

Cassette only, $12.95 (16 page booklet included) 

*@'if(Jl]QEl[!JaJ~ARE

P.O. Box 1123, Solvang CA 93463 

(formerly Cocoa Beach, Florida) 
• 	Atari is the trademark of Atari, Inc. 

llfTROWllRRIORf 

FOR 16K ATARI 400/800 

• 	A fast action player vs. player game of space combat 

• 	 Realistic gravity and orbital mechanics 

• 	 Extensive use of Atari Graphics and sounds 

• 100% Machine Language r"'"ji"'_!~lllll!lll..P~'?" 
• 	 Up to four players 

• 	 Four skill levels 

• 	 Four battle modes 

• 	 Simple joystick controls 

• 	 Disk or cassette 

• 	 $29.95 at your local 

computer store, or send 

check or money order 

directly to Apogee 


Software. 

• 	 Dealer inquiries invited 

Challenge your fr iends or neighborhood aliens in an 
out-of-this-world game of skill and daring . Attack with 
your Photon missiles. Protect yourself with shields. 
Maneuver with your thrusters or enter hyperspace to 
avoid damage or destruction. 

Add $1 .00 for shipping . 

(~GEESOFTWAflEAdd 6% tax in California ~ , 9615 Faualone A,.(f ~ cna1sworih. CA91J11\$l Pnone (21J) 882·9358 
Alarl. Alarl 400. and Alarl 800 are 
regislered lrademarks of Atari , Inc. 
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You've seen the bank ads: "R etire a Millionaire." Type in 
this short program (it will run on Atari, Radio Shack 
Color Computer, PETICBM, VIC, and Apple) and see 
for yourselfhow I R A accounts compute. The program 
uses very little mem01y. The ' A "symbol means "to the 
power of" 

IRA Planner 
Richard and Betiy Givan 

Richmond, KY 


Most get-rich schemes of the past have proven to 
be of questionable lega lity and dubious wonh. The 
la test promotion , however , is e ndorsed by the US 
Governme nt and seems foolproof. T hi · device is 
the Individual Retirement Account (IR A) , ex­
panded in 1982 to allow up to a $2000 ($2250 in a 
joint plan with a no nwo rking spouse) yearl y d e posit 
to be put into a pri ate retirement account. 

This amount is deductible from the pe1·son's 
gross income du1·ing the yea r deposited , decreasing 
the income tax acco rdin gly. The retirement fund is 
then free to grow at the prevailing competiti ve 
inte rest rate - compounded dail y and Lax free ­
umil it is \\ ithdrawn dufo1g 1·etire ment. Although 
Laxes are the n due, presumably the taxpaye r will 
be in a lower Lax bracket and so pay a lesser Lax. 

The Relationship Between Inflation And Interest 
The allure of the plan is in the rapid growth of the 
principal through compound interes t at the cur·­
re ntly high ra tes . Hence the ads in which banks all 
but guarantee that yo u can be a millionaire upon 
retirement via a $2000 yea rl y deposit for 35 yea rs 
at a 12% rerun1. Actuall y, yo ur account would be 
wonh an asto unding $ 1, 161 ,059. uch a modest 
sacrifice in order to retire a millionaire! 

As with a ll get-rich plans , however , there is a 
catch - not a lega l or even an ethi cal o ne, but a 
matte r of econo mics. The I RA promotion cam­
pa igns convenientl y ove rlook the devastating e ffects 
of inOation on your million . AL the same time that 
compound inte rest is building your fortune, in na­
tion is e rnding it . Historicall y, the interest rate is 
fairl y wel l dicta ted by the rate o f infla tion. Although 
tempora ry imbalances occur, econo mists ge ne rall y 
agree that , in the long run , the interest ra te will 
seek out a leve l approx imately three to four pe rcent 
hig he r than the inflation rate . 

Assuming that the preva iling inflat ion rate 
(say nine percent) holds steady, your re tirement 
fortun e of $ 1, 161 ,059 from the above exa mple will 
really be worth only $56,875 in the purchasing 

power of 1982 dollars. You may have a carload of 
dollars in the year 2017, but the Cadillac you buy 
to haul it home would cost $306,000 and the 
gasoline to power it would be $25 a gallon! 

This is not to say that an IRA is a bad way to 

save. It d oes offer immediate tax relief, and that in 
itself might provide you with the incenti ve to put 
aside some funds for your golde n years. But it 
would be well to put Lhe numbers in perspective 
whe n planning for yo ur future. 

T he program asks you several questions: the 
amount of money you wish to set aside each year ; 
the tax brackeL you are currently in (which can be 
found by reference Lo the IRS booklet acco mpa­
n ying yom· tax forms, but is not rea ll y essential to 
the rest o f the prngram) ; your age when you begin 
and end the plan ; and the average interest and 
innat ion rates you expect to experience (here 's 
whe re a CI"ys tal ball program wou ld be nice). 

The pn>g1·am the n display the tax savings you 
would receive the first year in the plan. (Income 
and tax rate would probably fluctuate too much to 
be nefit from attempting to compute th ese ove1- the 
li fe of your IRA.) The sum of your deposits is 
displayed, followed by the principa l o f the acco unt 
increased by accumulated interest. Then the real 
pending poz~er of your final nesL egg is shown by 

reducing the principal to re flect the inflation rate . 
You can see its worth in te rms of the l 982 dollar . 
Bear in mind that this money is taxable whe n with­
drawn, a lso. You can then easil y experiment with 
different interest and inflation rates at this point 
witho ut having to answe r the other questio ns 
aga m . 

One note : the two questions about in nation 
and interest ask for the figures ex/Jressed as decimals. 
In other words , if you want to answer 12% inflation , 
you shou ld type . 12 and 6% interest would be 
ente red as .06. 

10 REM IRA PLANNER 
30 DIM A$(l):REM THIS LINE ONLY NECESSARY ­

FOR ATARI 
40 PRINT"AT WHAT AGE DO YOU PLAN" 
50 PRINT"TO OPEN AN IRA ACCOUNT"; :INPUT A 
60 PRINT:PRINT"AT WHAT AGE DO YOU PLAN TO ­

RETIRE"; : INPUT Al 
70 Y=Al-A 
80 PRINT:PRINT "HOW MUCH DO YOU PLAN TO" 
90 PRINT"DEPOSIT PER YEAR"; :INPUT D:C=D 
100 PRINT:PRINT"WHAT IS YOUR TAX BRACKET?" 
110 PRINT"(ENTER PERCENTAGE EXPRESSED":PRIN 

T"AS A DECIMAL)":INPUT P 
120 PRINT:PRINT"WHAT IS THE AVERAGE INTERES 

T RATE YOU 
130 PRINT"EXPECT FOR THE ACCOUNT OVER THE 
140 PRINT"YEARS IT EXISTS? (ENTER PERCENTAG 

E 
150 PR INT "EXPRESSED AS A DECIMAL)":INPUT R 
160 PRINT:PRINT"WHAT IS THE AVERAGE INFLATI 
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Petspeed - The Optimizing 

Basic Compiler that runs Commodore 
BASIC 40 times faster. You can 
dramatically reduce long processing 
times, ted.ious disk handling, and long 
print runs. No other compiler can 
offer the same speed, compatability 
and trouble-free compiling as 
Petspeed. 

Compatible - Pe tspeed 
compi les a ny BASIC applica lion and is 
availa ble fo r any combina lion of 
4000 and 8000 series Commodore 
equipmen t. 

Faster The key tha t sets Pet­
speed apart from other compilers is 
optimization. Where most compilers 
merely translate from one language 
to another, Petspeed anal yzes your 
sou rce program to eliminate lllillec­
essa ry complex ities, thus speeding 
processing lime. Your program is 
reduced to much smalle r components 
and reassembled into a far more effi­
cient form. Compare these optimizing 
fea lures: 
• 	 4-Pass compiler . 
• 	 Automatica ll y uses faster intege r 

ari thmet ic when poss ible . 
• 	 Automatically handles frequently 

occurring variables and a rra ys. 
• 	 Subroutines no longer need be 

loca led al the beginning of your 
program. 

• 	 Petspeed automatically calls a ll 
subrou tines a t maximum speed. 

• 	 Petspeed runs twice as fast as 
othe r compilers. 

• 	 Larger programs require far less 
memory when 
compiled. 

Easy to Use Petspeed is as Security A security device is 
easy to use as these screen displays provided to run Petspeed, but no run-
illustrate. 	 time key is necessary for compiled 

programs. You 're free to build in 
your own protection. Petspeed code 
cannot be listed by others. so com­
piled programs cannot be tampered 
with. Your programs belong entirely 
to you. 

Direc lory 

BEFORE 
ompilolion. 

Move your Commodore into the fast 
.lane today with Petspeed. And save 
$25 too! Send this coupon today to 

Simply lype in 
your progrnm 

SMALL SYSTEMS ENGINEERING 
name. 

222 B View Street 
Mountain View, CA 94041 

(415) 964-8201 

Dealers: Ask for our free demo disk. 

Price $325Di rec wry 


AFTER 

compilalion 

It isn't necessary to add compiler 
directives. Simply type in the pro­
gram name. In less than 2 minutes. 
you '11 see your program run up to 40 
times faster. 	 -~~~' 

~~E=i~~~~11.~ 
Pl ease rush Petspeed today ! My I 
disk form a t is 0 8050 D 4040. 

My computer is C 8032 D 4032 . I 
My check for $300 (plus 6 1/ 2% sales ta x I 
for CA res .) is enclosed. I 

D Please send more informa tion D I'm a dealer. Send me your 1 
free demo disk . 1 

I 
ame ~~~~~~~~~~~~~~~~~~~~~~- I 

Compa ny I 
S treet ~~~~~~~~~~~~~~~~~~~~~~-

1 City 	 State Zip : 

I Mail to : Small Systems Engineering I 
222 B. View St.. Mounta in View. CA 94041 C ? 

... 

-------------------~ 
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Tomorrow's Technology TOday 


(::Commodore Computer 
. ... . ... . ... . . ... .. . . S 299.95 


. ......... S 395.00 

CBM 4016 ... . ......... .. ....... .. ... . . . ..... S 995.00 


, .......... $1295.00 

. ....... 51495.00 


CBM SuperPet 9000· ...... . . ... ........ . . ...... 51995.00 

..................... $1795.00 

..... ................ $1295.00 


. . .... .... .......... S 695.00 

. . .. . ................. S 795.00 


..... .... . S 279.00 

CBM Dalasette .. . . ................ . ..... . .... S 74.95 

CBM-IEEE Interface Cable .· . . .. .. ..... . .. . ... ... S 39.95 


...................... S 49.95 


Prlnter 
. ........ . .. ........ . . . . . ... .... .. . $3085.00 

.. . ........ ............. . . ... . ..... $3085.00 

.......... . . . ... . .... ..... ......... $3610.00 

... ..... . .. ............... ..... .... $2290.00 


NEC 3500RD ................ .. ............ . .. $1895.00 


Professional Software 
WordPro™-A Family of CBM Word Processing Programs 

........... .. ... .... ..... S 199.95 

. . .. ... . ....... . . .. . ... .. S 295.00 

................ . . ... .. . . S 450.00 
WordPro 5 Plus(for CBM 8096) ............. S 450.00 
Tile Adminislrator (Data Base for CBM) ...... S 650.00 
POWER!M (Programmer's Utility ROM) . . . .. . S 89.95 

...... . . . .... S 295.00 

Epson Printers 
MX-70 ......... ....... ..... .. . S 299.95 
MX-80 w/graphtrax ............ . . S 645.00 
MX-80 FT .. . ....... .. ...... ... S 7 45.00 
MX-100 FT ... ................. S 945.00 
INTERFACE CARDS 
8141 RS-232 Interface Board ... . .. S 75.00 
8145 RS-232 Interface Board 

w/21( Buffer .......... . .... S 149.00 
- 8151 RS-232 Interface Board 

w/X/ON-X/OFF ....... ... ... $ 170.00 
8161 IEEE Interface Board ..... . .. S 55.00 
8131 Apple Interface Card ....... S 85.00 
8232 Apple Interface Cable ...... . S 35.00 
8220 TR~O Cable ....... ..... .. S 35.00 

VIC 20 Personal Computer 
VIC 1515 Graphic Printer . . ... ........ 

CBM 4032 ............. , .......... 
CBM 8032 ................ .. ......... 

CBM 8050 Dual Disk Dtive 
CIJM 4040 Dual Disk Drive 
CBM 2031 Single Disk Drive 
CBM 4022 Tractor Printer 
CBM 8010 IEEE°Modem .............. 

IEEE-IEEE Interface Cable 

NEC Splnwrlter·
NEC 7730 
NEC 7710 
NEC 7720 
NEC 3510 

Tractor Feed Options are available 

WordPro 2 Plus 
WordPro 3 Plus 
WordPro 4 Plus 

lnfoPro ™ (DataBase for CBM) 

~~~~~~~ ~ 

Atari 
Atari 40016K ... ... . . . ..... .. .. . S 399.00 
Atari 80016K (incl. BASIC cartridge) . $ 899.00 
Atari 410 Recorder . . . . . . . . . . . . . . . S 99. 95 
Atari810Disk·Drive .. . .. .. ....... $ 599.95 
Atari 822-Yhermal Prfoter ...... ... $ 299.95 

Amdek Monitors 
Video 100G (Limited Quantity) ..... S 179.00 
Video 300G ................. ... . S 200.00 
Color 1 . . . . . . . • . . . . . . . . . . . . . . . . $ 449100 
Color 2 .-................ . ...... $ 999.00 

Dlablo 630 Printer 
Diablo 630 .. .. .... .. .... .. ... .. $2710.00 
Tractor Option ........... . ...... S 350.00 

CMDMupet 
MC-800A Mupet Controller S 995.00 
(Multi-User Controller for 
CBM Computers) 

CM-100Channel Module .. S 250.00 
Printer Module .......... S 350.00 

Quine 
Spring 9/45 .......... . .. $2495.00 
Tractor Option ... .... .. . S 210.00 

WordPro, POWER and lnfoPro are 
registered trademarks of 
Professional Software Inc. 

MON-FRI 9:00- 5:30 E.S.T. 

(617) 449-1760 • ::E 
Needham, N!A Oif94 TELEX: 951021 MASTERCARD *VISA 

http:51995.00
http:51495.00


ON RATE" 
170 PRINT"YOU EXPECT DURING THE YEARS" 
180 PRINT"BETWEEN OPENING THE ACCOUNT AND 
190 PRINT"RETIREMENT? (ENTER PERCENTAGE 
195 PRINT"EXPRESSED AS A DECIMAL)":INPUT I 
200 S=D*P 
210 PRINT:PRINT"YOU WILL SAVE $";INT(S);" 0 

N TAXES THIS YEAR." 
220 T=D*Y 
230 PRINT:PRINT"THE TOTAL AMOUNT DEPOSITED ­

INTO YOUR 
240 PRINT"IRA ACCOUNT OVER THE ";Y;" YEARS ­

IS":PRINT"$";INT(T) ;"." 
250 FOR J=l TO Y 
260 X=D*(l+R/365)A365 
270 D=X+C 
280 NEXT J 
290 PRINT:PRINT"WHEN YOU RETIRE, THE AMOUNT 

IN YOUR" 
300 PRINT"ACCOUNT WILL BE $";INT(X);"." 
310 Z= ( l+ I) Ay 

320 W=X/Z 
330 PRINT:PRINT" •• ,WHICH IS WORTH $";INT(W) 

;" IN 1982" 
340 PRINT"DOLLARS." 
350 PRINT:PRINT"WOULD YOU LIKE TO TRY THIS ­

AGAIN WITH 
360 PRINT"DIFFERENT INTEREST AND INFLATION ­

RATES" 
370 PRINT"(Y ORN)"; :INPUT A$ 
380 IF A$="N" THEN END 
390 D=C :GOTO 120 (§ 

lJnelutter, 
Yoo{Desk! 

Interlink, Inc. 
Sox 134 
Berrien Spriftgs. Ml 49103 
(616) 473-3103 

If you're interested in Apples, 

callMAUG. 
MAUG is a Special Interest Group 

(SIG) of Apple®users on the CompuServe 
Information Service. SIGs are active and growing groups 
of individuals who share a common interest and form 
an "electronic" club using the CompuServe Information 
Service as its communications medium. Share advice and 
exchange information with other Apple users across town 
or anywhere around the country. 
We think you'll like the CompuServe Information Service: 
CB simulation, electronic mail, news wires, financial 
information, games, data bases, programming languages, 
big mainframe computer power and free data storage. All 
for a basic charge of only $5.00 an hour nights and week­
ends. All you need is your Apple, a modem and some inex­
pensive software. The software, and a free demonstration, 
are available at-of all places- a Radio Shack®Computer 
Center. CompuServe Information Service, 5000 Arlington 
Centre Blvd., Columbus, Ohio 43220. (614) 457-8650. 

CompuServe 




'LetterGuality'Printing 
~t'Jts&st 

FOR APPLE, ATARI , COMMODORE, IBM, 
NEC, OSBORNE 1, TRS 80, and others 

$1495.00 ES100 TYPEWRITER & INTERFACE 

$295.00 INTERFACE ONLY­
·coMMoooRE SLIGHTLY HIGHER 

Authorized Distributor for : NEC, OLYMPIA, SANYO, EAGLE, SHARP, KONAN 
------ ­ -- ­ DEALER INQUIRIES WELCOME------ ­ --- ­

REt+RISSRNf:E TEf:ttNEJbEJ6Y f:EJRPEJRRTIEJN 
1070A SHARY CIRCLE. CONCORD. CA 9451 8 • (415) 676-5 757 

OLYMPI A TYPEWR ITER 
ESl00/101/105 

• 	 92 character electronic 
keyboard 

• 	 Dual pitch . 10 and 12 
• 	 17.5 C.P S 
• 	 All setti ngs from keyboard 
• 	 Auto correction to full line 
• 	 Daisy type print 

mechanism 
• 	 14 118 1ncnes wn11ng line 

1400 dea lers nationwide 

REN TEC ES INTERFACE 

• 	 Installation in 15 minu tes 
using existing ES 100/ 101 / 
105 cables 

• 	 CMOS logic for minimal 
drain on power supply 

• 	 !-1 1or low true status bits 
• 	 Accepts RS232-C serial 

wi th 7 crystal controlled 
Baud ra tes 

• 	 Accepts Centron1cs 
parallel interface 
Selectable auto . line teed 

VOICE 1/0 THAT WORKS! 

for the COMMODORE and APPLE 

Voice 110 has come a long way from the 
barely intelligible computer speech ol on­
ly a few years ago. It Is now possible 10 
en ter dala or commands to your computer 
just by la Iking to 11and lhe computer can 
talk back with clear , pleasant , human 
sounding voice. 

The COGNIVOX models VIQ-1002 (lor 
Commodore) and VI0- 1003 (for the Apple 
II + ) are at the fore front o f a new genera· 
lion of Voice 110 penpl"lerals lhat are easy 
lo use. offer excellen1 performance and 
are atlordably priced 

SOME SPECIFICATIONS 
COGNIVOX can be Hamed 10 recognize 

up to 32 words or phrases cnosen by tne 
user. To tra in COGNIVOX to recognize a 
new word, you simply repeal the word 
1hree limes under the prompl ing o l ! he 
sys1em. 

COG NIVOX will also speak wil h a voca· 
bulary ol 32 words or phrases chosen by 
lhe user. This vocabulary is Independent 
o f the recogn ition vocabulary, so a dialog 
with !ho compu ter Is possible. Memory re­
quiremenls lor voice response are approx· 
1mate ly 700 by1es per word. 

For appllca11ons requ1rlng more tnan 32 
words, you can nave two or more vocabu· 
laues and switch back and fonh between 
!hem Vocabularies can also be slored on 
disk. 

HOW IT WORKS 
COGNIVOX uses a unique single-chip 

signal processor and an exclusive non·ll· 
near pattern matching algor it hm to do 
speech recognit ion. This gives reliable op· 
eralion al low cos1. In feel, the perlor· 
mance of COGNIVOX m speech recogn 1­
1ion is equal or belier to units cos ting 
many limes as much. 

T . comt.Jutor
' ...... 

For voice OUIPUI , COGNIVOX digitizes 
and stores 1hc voice of 1ne user, using a 
dala compression algorithm. This method 
o ffe rs lour major advan1ages: First there 
are no res trict ions 10 the words COGN I· 
VOX can say. It a human can say 11, COG· 
NIVOX will say 11 100. Second. It is very 
easy to program your favorite words. Just 
say 1nem In 1ne micropnone. Tnird . you 
have a choice ol voices: male, female, child, 
lorelgn. Fourtn and foremost . COGNIVOX 
sounds very, very good. Notn1ng in the 
marke1 today can even come close 10 lhe 
qua lily ol COGNIVOX speech ou1put. You 
can verUy th is yourself by calling us and 
asking to hear a. COGNIVOX demo over 
the phone. Hearing 1s believing. 

A COMPLETE SYSTEM 
COGNIVOX comes assembled and test· 

ed and 11 includes mlcropnone, soltware, 
power supply, bull! In speaker/amplifier 
and ex1enslve user manual. All you need 
to gel COGNIVOX up and runmng is to 
plug 11 1n and load one o l lhe programs 
suppUed. 

II computers 

11 IS easy to wrlle your own talking and 
lls lenlng programs 100. A single sta te­
menl In BASIC Is all that you need to say 
or recognize a word. Full instructions on 
how 10 do II are given m l he manual. 

COGNIVOX model Vl0·1002 wi ll v.ork 
with au Commodore computers with at 
least 16k of RAM. Model VI0-1003 re­
quires a • 8k APPLE II+ wi th l disk dr ive 
and DOS 33. 

ORDER YOUR CDGNIVOX NOW 
Call us at (805) 685-1854 belw.,.n 9am 

and 4pm PST and charge your COGNIVOX 
lo your cred il card or order COO. Or send 
us a check In the mail. specifying your 
computer. Price for eit her model of COG· 
NIVOX is $295 plus $4 shipping in the U.S. 
(foreign add 1ov. we ship AIR MAIL). 

VOICETEK 

P.O. Box 388,Goleta, CA 93116 

VIC-20 

VIC-20 INTERFACING BLUE BOOK 

Old you know that your VIC can be used 
10 contro l a 99c: toy motor so eflec tlvely 
Iha! II runs like a precis ion machine? Or 
l h31 you can make VIC talk wi th an ln1 er· 
face you can build at a total pans costs al 
under $5? 

These and ot her l8 inter facing projects 
selec1ed tor ease of construction and low 
cost are detailed in the VIC.20 Interfacing 
Blue Book a veritable gold mine of practl· 
cal mlorma11on on how 10 ouild in terfaces 
to sense levels, dial telephones, detect Ii· 
quid levels, control lights. do AID and OJA 
conversion and many more. 

Wt1 11en by a college professor in a 
fr iendly and easy going style, the Blue 
Book gives you 1heory of operat ion, sche­
mat ics, program list ings. parts lis ts, con· 
strnction hin ts and sources of materia ls 
for each one of the 20 projec1s. 

II you want to get lhe most oul of your 
VIC lh ls book is a musl. Cost is $14,95 
(loss than 75¢ per projecl !). 

WORD WH IZ 
Hero ts a no frills word processor 1hat 

does lhe job and is so small It leaves plen· 
ty of memory for your text. Yet It offers 
full screen editing and easy save of work 
in progress. This packet-rocket does ii by 
tak ing advantage of VIC's buiH·in text 
man1pulat+on capabilities. 11 delivers ou t· 
standing performance for letters and 
snort manuscripts (up to 10 pages). 

WORD WHIZ •S all 1hat is likely 10 need 
lor word processing in your VIC and costs 
only $14.95. 

AbOve prices include postage in the 
U.S. CA res. add 6% tax. Foreign add $2. 

mict"asignal 

900 Embarcadero Del Mar, Unil A 
Goleta, CA 93117 
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With versions of this excellent game f or PETICBM 
Microsoft and Atari BAS/Cs, this should provide hours 
ofamusement. It will run on computers with BK or more 
ofRAM mem01y. 

Maze Race 
Mike Peterson 
Cheyenne. VVY 

I was impressed by the Maze algorithm that ap­
pea red in COMPUTE!, December, 1981 , # 19. Afte r 
watching the maze fo rm several times, I had an 
idea for a program that incorporated the maze 
algo1·ithm. 

First, I modified the routine so that two sym­
metrical mazes would be formed. One starts in the 
upper left corner of the screen while the other 
starts in the lower 1·ight. By POKEing a 32 ($20) in 
the center of the screen , identical (but opposite) 
mazes are fo rmed. As one goes left, the othe r goes 
right. And as one goes down, the other goes up. 
This continues until the screen is fu ll and the al­
gorithm com pleted. T he mazes are then linked 
together in the screen's middle and a "target" 
character is POKEd in the cen ter. 

Now, depending upon your choice of options 
during initial izat ion, you race against a human 
opponent (or the computer) to the center of the 
maze. If you select the two-player option , I strongly 
recommend the use ofjoysticks. T he program will 
process both player's joystick input during each 
cycle. On the keyboard , one player can prevent the 
oth er's input by hold ing a key press d. 

With the one-player version, you wi ll always be 
on the right and use the ri ghtjoystick or the number 
pad to control your movement. T he computer will 
not begin until afte r your first inpu t. Since the 
computer doe n't know the best path to fo llow, and 
strays down d_ead-end paths , it i ea y to beat. My 
daughter loses just often enough to keep her 
inte rested and make each game a new challenge. 

Through experimentation with the joysticks, I 
found that the left j oystick sets the high four bits 
and the right joystick ·ets the low fou r bits of the 
byte at address 59471 ($E84F). The byte, A, can be 
separated into a left value and a right value with : 
A = PEEK(5947 1): L = (A/ 16) A D 15 : R= A 
A D 15 .. l fbothjo ys tick are in th same position , 
L = R. An array with 15 elements can be used to 
determine the new position of each player, move 
there if not off the screen, and then e rase the 
previous position. The following table shows all 

possible joystick values, positions , and screen move­
ment offsets: 

LorR POSITION OFFSET 

0 not used 0 
I left/button -I 
2 right/button +I 
3 button 0 
4 not used 0 
5 left/up -41 
6 right/up - 39 
7 up -40 
8 not used 0 
9 left/down +39 

10 right/down +41 
II down +40 
12 not used 0 
13 left -I 
14 right +I 
15 center 0 

Note: with the button pressed only the 
row can be determined. 

Another feature of this program is the 
"flipping" of the marker that arri ves in the center 
of the screen's maze first . This is per formed by 
XORing the byte in the center cr-een address with 
128 ($80) . The result of an XOR with 128 is that 
RVS cha racte rs become normal cha racters and vice 
versa . 

Since BASIC doesn 't provide us with an XOR 
funct ion, I consulted a Boolean Algebra text and 
fo und the A D, OR, and NOT gates used to pro­
duce the XOR truth table. In BAS IC, XOR wou ld 
be this: Y = ((X A D (NOT 128)) OR ((NOT X) 
AND 128)). 

Program 1. Atari Version 

Atari Notes 
After the dual maze has been ge nerated , 
select the number of p layers (player vs . 
computer or player vs. playe r) by p1·essing 
SELECT. When read y to pla y. press 

TART. To re-start the game , p1·es 
START. se joysticks plugged in to jacks 
one and two to play. 

100 REM :~:t.~ m2E F~ACE :$'.t:~~ 
110 R81 t. :~ ATARI IJER'3IOM *%:t 
120 0It1 A<3)=REt1 :3ET UP DIPECTIOM TABLE 
130 A( 0>=2 =A( 1 ) =-80 :A( 2 )=-2 =A( 3 )=8f1 
140 l.JL=12b' = HL=0 :SC=PEEKC::~<:: >+256'.tPEEK( 89) 
:A=SC+43 :C=St+877 
150 GRAPHICS 0=POKE 752, 1 =SETCOLOP 2.. HIT 
<16*~'.f'lO( 0) ), 4 : POKE 712, PEEK( 710 ) 
160 FOR 1=1 TO 23 



Turn To The ·Future 

With COMPUTE! Publica·tions 


A Monthly encyclopedia of informative applications artic les and programs. COMPUTE! features articles, programs, 

and columns covering the spectrum of home and educational computing. Monthly reviews, complete BASIC 

and machine language listings of games, utilities, applications such as "Programming Your Home Insurance 

Inventory," "Real Estate Investment Analysis," 'Telecommunications: How To Use A Modem," and much more. 

Written for children and parents. educators, novices to advanced programmers. Principal editoria l coverage is 
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The Beginner's Guide To Buying 
A Personal Computer 
A Novice's handbook of useful, helpful in ­
formation designed to teach you the basics 
of evaluating and selecting a personal 
computer. Written in plain English 
for the interested beginner. 
Complete with personal com­
puter specification charts and 
buyer's guide.Applicable to 
home, educational, and 
small business buyers. ISBN 
0-942386-03-5. 
Paperback. $3.95. 

COMPUTE!'s 
First Book Of 
Atari 
192 pages of useful, in­
formative applications 
and p rograms from 
COMPUTE! magazine issues 
now out of print. Includes 
previously unpublished infor­
mation including Memory Map. 
Contents inc lude such articles and 
programs as "Adding A Voice Track 
to Atari Programs," "Designing Your 
Own Atari Graphics Modes," and "Inside 
Atari BASIC." Spiral bound for ease of access 
to listings. For Beginner level to Advanced Atari 
users. ISBN 0-942386-00-0. Paperback. $12.95. 

COMPUTE! Magazine 
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OCommodore DOSI 
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US Order Line 

800·345-8112 

In Pennsytyanla CGll 

SOG-662·2444 
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Inside Atari DOS 
From the authors of the Atari Disk 

Operating System, an exciting step-by-step 
guide to the DOS software. Complete 

with listings of commented source code 
and detailed explanations of each 

module of code.Author: Bill 
Wilkinson, Optimized Systems Soft­

ware, Inc. Spiral bound for ease 
of access to listings. For Inter­

mediate to Advanced Atari 
Users. ISBN 0-942386-02-7. 

Paperback. $19.95 

COMPUTE!'s 
First Book Of 

PET/CBM 
256 pages of Commo­

dore PET and CBM articles 
from COMPUTE! magazine 
issues now in print. Includes 

such classic articles and 
programs as "Feed Your PET 
Some Applesoft," "Disk Lister: 
A Disk Cataloging Program," 

and "Cross Reference For The PET." 
Spiral bound. ISBN 0-942386-01-9. 

Paperback. $12.95 

COMPUTE! Books 
invites dealer inquiries. Call the Toll 

Free Number below for Dealer Information. 

..Prtce Shlpplng/Handllng 
$ 3.9Seo. + $1.00eo. 
12.95eo. + 2.00eo. 
19.95eo. + 2.00eo. 
12.95eo. + 2.00eo. 

Toto! ___ 

: Coun Allow 4-6 weeks tor delivery. Foreign surface delillery 2·3 months. 

ATARI is a registered trademark of Atari. Inc. PET and CBM are trademarks or Commodore Bu~ness Machines. Inc. 



42 COMPUTE! July.1982. Issue 26 

170 PRHH 11 I 
I" 

180 t·F..:'.T I 
190 ~'EM GENEF.'.ATE THE t·1AZE ! 
~'00 Pll<E A, 5 :POKE C, 2:POKE SC+499, 1-L 
210 -..I=Hff( R~('J( 0 )N ) :>~=J 
2£.'0 B=A+A( .J) :O=C-A<.J) : IF PEEK<8>< >l·L THE 
H 240 
230 POKE 8, .J+1:POKE O, .J+ 1:F'CJKE A+ HH( A(.J 
)/2), 1-L :POKE C-I~H( A( J )/ 2 ) , HL : A=B :C=O :GO 

TO 210 
24f1 J=( ._I+ 1):~~( .J<3) : IF J< >:;~ THEt-l 22~1 
250 ._l=PEEK( A) :POKE A.. HL :POl:::E C, HL : IF .J<5 
TIB·l A=A-A(.J-1 ): C=C+ACJ-1 ): GOTO 2rn 

260 A='.;C+43 :C='.;C+877 :.J=2 
270 POKE A,84:P0f:::E C,111:Ff11<E ~;C+459 .. 10 : 
POKE ~;C+46(L HL: POKE SC+45:3, HL 
280 DIM t1d5) :FOR !=0 TO 15 : t·1<I )=0: t·E<T 
I =lf=f1 
290 t·l( 14 )=-40 : t·1( 13 >=#J :t·K11 >=-1 : t'K 7 >=1: t·1 
<10 >=-41=t·K6 )=-39 
300 t1< 9 )=39:tK 5 )=41 :PLR= 1 
310 DIM t·1St(20 ): MS$="ttcze Pace" :FOF.'. I=l 
TO LEW MS$ ) :PCJ'.; IT I ON 0, I+5 :? MS:t( I , I ) :ME 
:>CT I 
:U.'€1 POSITIOM 9,23:·:, "One F'h.'.:.'ler Us . Coii1P 
uter- 11 

; 

330 K=PEEK( 5.3279): IF K=7 THEM 33(1 
340 IF K=PEEK( 53279) THEt·l 34f1 
350 IF K=6 THHl 400 
360 IF K=3 THEt-l 330 
370 t·f'=1-NP : IF t-lP=0 THEM 320 
380 POSITIOt·l 9.. 23=? 11 Ph~er Us. Ph~r 

II . 
J 

39d GOTO 330 

400 PLR= 1-PLF.'. 

410 IF PLR=0 OR ~lP THEt·l 440 

420 B=A+ !NH A( J ::v2 ) :Y=PEEf::/ E:) : IF \'=HL OF.: 


Y=10 Tl-Ill POKE E: .•84 :POKE A..HL :A=B : .J=( .J+ 
2)-4%( J>l) 
43t1 J=( J-1 )+4:Y ._1=0 ) :GOTO 48£1 
440 IF PLR Ti£t·l 470 
450 O=C+tK sno::i:: PLF: )): IF PEEK( 0)=HL ~'. p 
EEK(0)=10 THEM POKE O.. 111 :POKE C, HL :C=O 
460 GOTO 480 
470 B=A+t1( STICK< PLF:) ) : IF PEEr.::< 8>=HL OP P 
EEK(8)=10 THHl POKE 8,:34 =F1}KE A,HL:A=B 
480 F~t1 :3Ct£0t·lE ~JOt·~ 
490 IF A< >SC+459 AMO C< / ;C+459 THEM 400 
500 P=PEEK( S-C+459) :PF=0 
510 FOR I=l TO 50 :POKE ~a~+459, P+12E:t F'F :P 
F=l -PF= t-lE'.>n I 
~"0"' REM 
5'"'~ - IF C=SC+459 HEH . 560 
54€1 IF ~~p TIEM POSIT I~ 9.. 23 :? II Ph~ 
er· 2 ~bn ! " ; :GOTO ~.i0 
550 POSITIOH 9, 23:? a I l-Ut·l ! 

II j :GOTO 580 

560 IF t·F Ti£~l POSITiot-l 9, 23 :? Ph:;eII 

r 1 ~bn! 11 
; :GOTO 580 

570 POSITICt~ 9, 23:? 11 \'01.1 1>Jin ! 
II. 

J 

580 IF PEEK( 53279 ){ >6 THHl 580 
590 Rl.tl 

If you want to make Maze Race (for Atari) 
more challenging, add the fo llowing lin s. 
They cause the screen to blank out during 
the maze generation, preventing a "snea k 
prev iew." A side effect is that this decreases 
the time necessary to generate the maze : 

155 POKE 559,0 

325 POKE.559,34 


Program 2. Microsoft Version 

10 REM *** MAZE RACE *** 
20 REM * MIKE PETERSON * 
30 REM ** CHEYENN E,WY ** 
40 REM 
50 REM MAZE GENERATOR BY CHARLES BOND 
60 REM COMPUTE! : DECEMBER, 1981 
70 REM 
80 GOT0120 
90 POKE167,0 
100 GETZ$:IFZ$=""THEN1 00 
110 PRINTZ$:Z=VAL(Z$):POKE167,l:RETURN 
120 PRINT"{CLEAR}(05 DOWN}":PRINTTAB(l5)"MA 

ZE RACE{02 DOWN}" 
130 PRINTTAB(5)"HOW MANY PEOPLE ARE PLAYING 

?{LEFT}"; :G6SUB90:NP=Z-l:PRINT 
140 IFZ>2THENPRINTTAB(5)"SORRY, ONLY 2 CAN 

PLAY.{DOWN}":GOT0130 
150 IFZ=0THENPRINTTAB(5)"PLEASE ENTER 1 OR ­

2 . {DOWN}" :GOT0130 
160 PRINTTAB(7)"ARE YOU USING JOYSTICKS ?{L 

LEFT}"; :GOSUB90: PRINT 
170 IFZ$="Y"THENJJ=l:GOT0190 
180 IFZ$<>"N"THENPRINTTAB(7)"PLEASE ENTER Y 

OR N.{DOWN}":GOT0160 
190 IFNPTHENPRINT"{DOWN}LEFT PLAYER= g :RI 

GHT PLAYER= W":GOT0210 
200 PRINT"{DOWN}I-AM THE g :YOU ARE THEW" 

210 IFJJTHENPRINT"{DOWN}U SE THE JOYSTICK TO 
MOVE AROUND":GOT0250 

220 IFNPTHENPRINT"{DOWN} Q USES W FOR UP,A F 
OR LEFT,D FOR RIGHT," 

230 IFNPTHENPRINT"AND X FOR DOWN . " 
240 PRINT"{DOWN}W USES 8 FOR UP,4 FOR LEFT, 

6 FOR RIGHT,-AND 2 FOR DOWN." 
250 PRINT"{DOWN}PRESS ANY KEY TO BEGIN *{LE 

LEFT}"; :GOSUB90 
260 DIMM(255):JS=l5l:IFJJTHENJS=5947l:GOT02 

90 
270 M(l8)=40:M(42)=-l:M(4l)=l:M(50)=-40 
280 M(24)=40:M(48)=-l:M(47)=l:M(56)=-40 :GOT 

0300 
290 M(7)=-40:M(ll)=40:M(l3)=-l:M(l4)=1 
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300 DIMA(3):A(0)=2:A(l)=-80:A(2)=-2:A(3)=80 
:WL=l60:HL=32:SC=32768 

310 BL$="{REV} 
{OFF}" 

320 	A=SC+8l:C=SC+917 
330 	PRINT"{CLEAR}":FORI=lT023:PRINTBL$:NEXT 

340 	POKEA,4:POKEC,l:POKESC+499,HL 
350 	J=INT(RND(TI)*4):X=J 
360 	 B=A+A(J):D=C-A(J):IFPEEK(B)<>WLTHEN380 
370 POKEB,J:POKED,J:POKEA+A(J)/2,HL:POKEC-A 

(J)/2,HL:A=B:C=D:GOT0350 
380 J=(J+l)*-(J<3) :IFJ<>XTHEN360 
390 J=PEEK(A) :POKEA,HL:POKEC,HL:IFJ<4THENA= 

A-A(J) :C=C+A(J):GOT0350 
400 POKESC+498,HL:POKESC+499,42:POKESC+500, 

HL:A=SC+8l:C=SC+917 
410 POKEA,8l:POKEC,87:J=2:K=2 
420 PP=PEEK(JS) :IFPP=255THEN420 
4 30 PP= PEEK (JS) 
440 IFNPTHEN470 
450 B=A+A(J)/2:Y=PEEK(B):IFY=HLORY=42THENPO 

KEB,8l:POKEA,HL:A=B:J=(J+2)+4*(J >l 
) 

460 	J=(J-l)-4*(J =0 ):GOT0510 
470 	 IFJJTHEN5 00 
480 	 IFPP<>24ANDPP <>48ANDPP<>47ANDPP<>56THEN 

5 20 
490 	 B=A+M(PP):IFPEEK(B)=HLORPEEK(B)=4 2THENP 

OKEB,8l:POKEA,HL:A=B:GOT0510 
500 	 Q=(PP/16)AND15:B=A+M(Q):IFPEEK(B)=HLORP 

EEK(B)=42THENPOKEB,8l:POKEA,HL:A=B 

510 	 IFJJTHEN540 

FORTH 

programmers: 


COMPUTE! 

is looking for 

screens and 

applications 


articles. 


520 IFPP<>l8ANDPP<>42ANDPP<>41ANDPP<>50THEN 
550 

530 D=C+M(PP):IFPEEK(D)=HLORPEEK(D)=42THENP 
OKED,87:POKEC,HL:C=D:GOT0550 

540 Q=(PPAND15):D=C+M(Q):IFPEEK(D)=HLORPEEK 
(D)=42THENPOKED,87:POKEC,HL:C=D 

550 	 IFA<>SC+499ANDC<>SC+499THEN430 
560 FORI=0T099:W=PEEK(SC+499):X=(WAND(NOT12 

8))0R((NOTW)AND128):POKESC+499,X 
570 NEXT 
580 PRINT"ANOTHER GAME ? {LEFT}"; :GOSUB90 
590 IFZ$="Y"THEN320 
600 IFZ$<>"N"THENPRINT"{02 UP}":GOT0580 Q 

- . -- ­

40016K ... . ..... .. ...... .... ... .... . ... .... . ... .. .. .. .. .... ..... . $319.00 

400 YOURS to 32K or 48K .. . .......... ... ............ ...... .. CAll 

800 (16K) ... .. ... ....... ... ... ..... .......... .. .. ........... ......659.00 

410 RECORDER ...... ... .......... .... ................ .. ...... .. 84.00 

810 DISK DRIVE .. ........ .. ... ... .. .... ... . .. ... ..... ... ... ... 449.00 

850 INTERFACE ... . .... ............ ... .... .... .... .. ...... .. .. 169.00 

830 MODEM ........... ..... . .. .. ............ . .. . .. ..............149.00 

825 PRINTER ................. ........... ........................575.00 

481 ENTERTAJNER KIT .................................. .....85.00 

482 EDUCATOR KIT ....... .. ......... . .......................125.00 

483 PROGRAMMER'S KIT ....... ... ..... ............. ........60.00 

484 COMMUNICATOR KIT .. .... ... . .... ... ...... .... ... ... 309.00 


Prices subject to change without notice. 
Shipping extra. No tax out of state. 
Ca. residents add appropriate taxes. 

WE ARE AN AUTHORIZED ATARI SALES AND 
SERVICE CENTER a 

I C_OMPUTERTIME, INC. 
P.O. Box 216 


Kentfleld, CA 94914 


CALI. TOU.-FREE 	 800-227-2520 
In C..llfomla 800-772-4064 

·-nw mow. t.rn1n1 ch.lk-nlt ol1ht nnh.1t)' 

... Rubick's Cube· 
HAS BEEN CRACKED! 

SoliCube•
• For no'flCU' • • P9' 1a II ~• • l-0 • nlm• hOl'I • "°"'"° 1 l l1cll • ' "'- mof l '°"UM II, 11'1• tnOf l "°"'will 11 ~1 ii 

The SoliCube kil {Inc luding disk, cube & document11ion) .... . . . . ..• . .$49. 95 
is available now tor CBM/PET.. (.tO column, 11 least 16k) from 

COMQUEST 
F01 Vin & MCoroers only call TOLL-FREE 12•""' 

Phoenix , Ari1on1 85012 

221 E. Camelback, Su ile 1 a 
800-824-7888 

(1n CA ICIO-a52·7777) 
TtlephOne 602 - 264 - 0324 and ask for Operator 348 

Please add $2.90 for h&s per order, and Indicate ROM and RAM. 



SPECIALS on INTEGRATED CIRCUITS 
6502 7.45 10/6.95 50/6.55 100/6.15 
6502iV65 12A 8.40 10/7.95 5017.35 100/6.90 
6520 PIA 5.15 lC .'4.90 50/4.45 100/4.15 
6522VIA 6.45 10/6.10 50/5.75 100/5.45 

~commodore DISK 
SPECIALS II 

6532 7.90 10/7.40 50/7.00 100/6.60 
2114-l200 2.45 25/2.30 100/2.15 
2114-L300 2.25 25/2.10 100/2.00 

SCOTCH (3M) 5" 10/245 50/2 35 100/230 
SCOTCH (3M ) 8" 10/2.60 50/2 45 I00/240 

2716 EPROM 5.50 5/5.15 10/4.80 WE STOCK VERBATIM DISKS 
2532 EPROM 9.90 5/9 45 10/8.90 Try lhe new Verbalim Head Cleaner Kils 
6116 Hilach12Kx8 CMOS RAM 9.90 5/9.45 10/8.90 
4116-200 ns RAM 8 for 15 

BASF 5" or 8" 10/2.00 20/1.95 100/ 1.85 

Zero Insertion Force 24 pin Sockel 2.00 Wabash 5" 10/2.00 20/1.95 100/1.85 
S-100 Wire Wrap Sockel 2.40 

A P Products 15% OFF ; ii 
Wabash 8" 10/2.00 20/195 100/185 

WE STOCK MAXELL DISKS 
Disketle Storage Pages 10 for 3.95 

A PHobby-Blox 15% OFF Disk Libl"ary Cases 
Disk Hub Rings 

8" • 2.85 5" - 2.15 
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 . ..~ CBM·PET SPECIALS llat SALE 

8023 Punier ­ 136 col. I 50cps bl-<11rectmnal (995) 775 
8300 Daisy Wheel-40 cps b1-direc11ona1 (2250) 1750 
8032 80 x 25 CRT. business keyboard (1495) 1100 

C-30 10/.73 50/ 68 100/.66 

SPECIALS 
EPSON MX-80 Prlllttr 440 
EPSON MX-80 FfT l'rttttr 54 0 ~~ Super Pel (1995) 1600 

8096 Board (extra 64K RAM fl)' 803 2) (500) 400 
EPSON Ml-70 Pr111ttr 300 
EPSON MX· 100 Pr111ttr 695 

- ) 
8050 Dual Disk Drive ­ 1 megabyte (1795) 134 5 
8250 Dual Disk Drive - 2 megabyte (2195) 1760 

Centronics 739 Pr inler with dot graphics 575 
STARWRITER Otlsy Wheel Printer Fl 0 1445 

MODEM SPECIAL $99 CBM IEEE Modem (395) 199 
40 16 full Sile graphics keyboard (995) 795 

Zcnilh ZVM· t2t Green Phosphor Monitor 11 9 
DC Hayes Smanmodem 230 

SIG NALMAN Mk1 from Ancl"or Automation 4032 full Sile graphics keyboard (1295) 999 Watanabe lntelhgen l Ploller 11 95 6-Pen 1445 
DIRECT CONNECT Modem with RS232Cable and Connector 404 0 Dual Disk Drive - 330.000 bytes (1295) 999 B C BM12A Green Phosphor Mon1 1or 99 
included Fully compatible with all Bell 103 modems. O o 2031 Single Disk Dnve - 165.000 bytes (695) 550 B C BM1400BLUC 13" Color Monrtor 285 

300 bps. fu ll duplex. freQuency shift keyed rnodu lallon. au1 0­ 4022 Tractor Feed Printer (795) 630 BM C RGB t 3" Color Momlor 329 

ma11c ANSW/ORIG selecuon. duec1connect. audible tone 
earner detec t 1nd1ca tor. sell ·conta1ned ballery powered 

PET/CBM Version (Mk1 P) $169 

C2N External Cassette Deck (75) 65 
Used CBM/PET Coml)Jters CALL 

WE WILL MATCH ANY ADVERTISED PRICE 

POWERMATE Mult1 Jje Oullet Power S111 ps 
IS OBA R Isolated and Filtered Oullel Slops 

ALL BOOK ud SOFTWARE PRICES DISCOUNTED 

ATARI Version $99 *** EDUCATIONAL DISCOUNTS *** 
Buy 2 PET/CBM Com,ultrs, 1'1C11n I FREE Synertek Systems 

COMPACK INTELLIG ENT TERMINAL PA CKAGE Sl 15 
Combines intelhgenl RS232 port hardware lrom cgrs M1cro­
1ech w1 1h EHS lnlel hgent Terminal sohware 10 allow you 10 
connecl any RS 232 Modem 10 PET/CBM 

PETSCAN I $345 base price. 
Allov.s you lo connecl up to 20 CBM /PET Compu ters lo 
shared disk drives and prinlers Completely1r ansparent lolhe 

SYM-1 Microcomputer SALE 199 
SYM BAS· 1 BASIC or RAE 1/2 Assembler 85 
KTM-2/80 Synertek Video and Keyboard 349 
KTM·3/80 Synertek Tubeless Terrmnal 385 

RS232 MODEM - STl\R 
IEEE 488 MODEM - STllR 

Sl\LE S128 
Sl\LE S199 

We carry Apple 11+ from 

user Perlecl for schools 01 mult iple WOid orocessmg con· 
f1guratrons Base conflgural1on support s 3 compu ers. 

VIC 20 259 VIC Superslol 24 
VIC t5t5 Prinler 335 VIC Super Allen 24 

_7f*1'N Idatasystems 
Bell & Howell VIC 3K RAM 36 VI C Maze In 3-D 12 

VIC BK RAM 54 VIC Cosmic Debns 9 
VIC t6K RAM 11 2 VIC Amok (UMI) 17 
VIC 1540 Disk Drive 500 VIC Snakman 13 
VIC Invaders 24 VIC Rubik's Cube 13 
VIC Jup11er Lander 24 VIC N1ghl Rider 11 

_____ __ __ _ __ _.__ ____ OO HO O OOOO••-oo o000 0 00• - •••••--•• - 0 •00 -·---­

TNW I000 Serial lnlerlace 110 
TNW 488/1 03 w11h DAA 450 
Compu1ers Fusi Book of PET /CBM 11 
WordPro 3 Plus - 32K CBM, disk. p11n1er 195 
WordPro 4 Plus • 8032, disk. printer 300 
VISICALC for PET. ATARI. or APPLE 190 

Z90-80 64 K 2170 
Z90-82 S4 K, 1 double dens. drrve 2395 
Z89-0 48K 1950 
Z89-1 48K. 1 drive 2150 
l.67 10 Megabyte+ Floppy Drive 4495 
l37 1.3 Megabyte Dual Floppy 1495 
Z25 High Speed Pr inler 1195 
Zl 9 Video Terminal (VT-52 compatible) 695 
ZVM-121 Green Phosphor Monitor t t 9 
All Zernlh Software d1scoun1ed 

16K RllM Can! for l\pple 95 SM-KIT - m ROM Utlltlu 40 
Programmers Toolkit - PET ROM Uhhhes 35 ~ 

fuHFORTH + ltr A,,11 II $75 
A fulHeatured FORTH with enhancements. Conforms to 
FORTH Interest Group standards. 
------------­ ---­

PET Spacemaker 11 ROM Switch 36 
2 Meter PET 10 IEEE or IEEE 10 IEEE Cable 40 
Dust Cover for PET 8 
IEEE-Parallel Prinler Interlace tor PET 110 

ATARr 
SPECIALS 

REVERSAL (Spracklen) 32K Apple 28.00 
Data Manager (Lutus) 24K Apple 40.00 
Data-Graph (Boyd) 48 K Apple 40.00 

IEEE-RS232 Printer Interlace tor PET 120 
The PET Revealed 12 
l.Jbrary of PET Subroutines 12 

800 COIT'(luter 675 
400 - 16K 330 
810 Disk Drive 44 0 

Microsof1 BASIC 72 
MISSllf COHHO 32 
ASTEROIDS 32 

Apple II Use(s Gu ide (Ostx>me) 12.00 
lntroductoo to Pascal (Sybex) 10.30 4 PART HARMONY MUSIC SYSTEM for PET 

825 Pnnler 629 
850 1n1erlace 170 

STAR RAIDERS 37 
Space Invaders 32 

Pascal Handlxx>k (Sybex) 12.00 The Visible Music Monitor. by Frank Levinsol\ allows you to Inside Atari DOS 18 Music Composer 45 
Musical Applications of Micros (Chamberlin) 20.00 easily enter, display, edit and play 4 part harmony music. Paddle Pair 19 MOOEM lor At 1r1 ·gg 

User Guide to the Unix System 13 
6502 Assembly Language Subr oul1nes 11 
PET Fun and Ga mes 8 

Includes whole notes thru 64 ths (with dotted and triplets), 
tempo change, key signature, transpose, etc. The KL-4M 
unit includes D to Aconverter and amplifier ready to hook to 
your speaker. 

Joystick Pair 19 
16K RAM 69 
32K RAM 99 
Pilot 68 

Super Breakout 30 
PAC-MAN 36 
CENTIPEDE 36 
Firsl Book of Atari 11 

Kl-4M Mule hm ~ WH P11111• sea Wrlle tor prices on other Atari Hems 

WRITE FOR CATALOG 
252 Bethlehem Pike A BC I AddS125perorderforsh1ppmgWepaybalanceofUPSsurface
Colmar. PA 18915 215-822-7727 OmpU ers charges on all prepaid orders Prices listed are on cash discount 
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KMMM Pascal for PET/CBM $85 FORTH for PET 
A subset of standard Pascal with ex1ensions. Self Calculating BY L C. Cargile aro Michael Riley $50 
- Machine language Pascal Soorce Editor with cursor 
oriented window rrode 

- Machine Language P-Code COOlliler 

DATA BASE 
REPORT WRITER 

Features include: 
full FIG FORTH model. 
all FORTH 79 STANDARD extensions. 

- P-Code to machine language translator for ~tim ized 
object code fir rET/Cll C.•,.tm MAILING LIST structured 6502 Assembler with nested decision making 

macros. 
- Run-time package 
- Floating point capability 
- User manual and s.aflllle programs 
ReQuires 32K Please specify configuration. 

EARL for PET (disk Ille bued) $65 
E~lllr, Aut111lll1r. Rlloclt1r, U1ur 
Generates relocatable object code using MOS Technology 
rnnerronics. Disk file input (can edit files larger than 
memory). Links ,rrultiple object programs as one memory 
load. Listing output to screen or printer. Enhanced editor 
operates in both command rrode and cursor oriented 
"window" mode. 

FLEX-FILE is a set of flexible, friendly programs to allow 
you to set up and mainta in a data base. Print files with a 
vers.alile Report Writer or a Mail Label routine. Pro­
grammers will find ii easy 10 add subroutines lo their own 
programs 10 make use of 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 of each record and the 
number of records per disk is limited only by the size of each 
record and lhe amount ol free space on !he disk. File 
maintenance lets you step forward oc backward through a 
file, add. delete. or change a record, go lo a numbered 
record. or find a record by specified field. The Find command 

full screen editing (s.ame as when programming in 
BASIC). 

auto repeal key 
s.ample programs 
standard size screens (16 lines by 64 characters). 
150 screens per diskette on 4040.480 screens on 8050. 
ability 10 read and write BASIC seQt.enlial files. 
introductory manual. 
reference marual 

Runs on any 16K or 32K PET/CBM (including 8032) with 
ROM 3or 4, and CBM disk drive. Please specify configuration 
when ordering. 

Ava ilable soon: 

RAM/ROM locates any record when you enter all (or a portion on the 
desired key. Field lengths may vary from record lo record lo 

Metacompller for FORTH $30 
simple melacompiler for creating compacted object code 

for PET/CBM 
4K or BK bytes of soft ROM with optional 
battery backup. 

RAM /ROM is compatible with any large keyboard machine. 
Plugs into one of the ROM sockets above screen memory to 

allow maximum packing of information. Files may be sorted 
by any field. and any field may be specified as a key. 
Sequential files from other programs may be converted to 
Flex-File format and Flex-File records may be converled to 
sequential (WordPro. PaperMale, other word processors 
may also use Flex-File data). Maximum record size. fields 

which can be executed independenUy (without !he FORTH 
system). 

PaperMate 
60 COMMAND AB 

give you switch selected write protectable RAM. 
Use RAM /ROM as a software development tool lo store data 
or machine code beyond the normal BASIC range. Use 
RAM /ROM TO LOAO A ROM image where you have possible 

per record, and order of fiel ds may be changed at any lime. 
MAILING LABELS 
With typical record size of 127 characters, each disk can 
handle over 1000 records (about 2800 with 8050 drive). 

WORD 
PROCESSOR 
by Michael Riley 

conflicts with more than one ROM requiring the same socket 
Possible applications include machine language sort (such as 
SUPERSORT), universal wedge, Extramon. etc. 
RAM /ROM - · 4K $85 
RAM /ROM · · BK 120 
Battery Backup Option 30 

SUBSORT by James Slrasma $35 
Subsort is an excellent general purpose machine language 
sort routine tor PET/CBM computers.Sons both one and two 
dimensioned arrays at lightning speed in either ascending or 
descending order.Other lields can be subsorled when ama tch 
is found. and lields need no! be in any special order.SOrl arrays 
may be specffied by name, and fields are random length. 
Allows sorting by bi! 10 provide 8 categories per byte. The 
rou1111e works with all PET BASICs. ad1usts lo any memory 
size. and can co-exist with other programs 1n high memory 
- -----·---------------
SuperGraphics 2.0 

Labels may be printed any number wide, and may begin in 
any column position. There is no limit on the number or order 
of fields on a label, and two or three fie ld5 may be joined 
together on one line (like first name, last name. and @e). A 
"type of customer" field allows selective printing. 

REPORT WRITER 
Print any field in any column. For numeric fields, use 
decimal point justification (and round to any accuracy). 
Define any column as a series of mathematical functions 
perlormed on other columns. These func tions include 
arithmetic operations and various log and trig functions. 
Pass results of operations such as running total from row lo 
row. Al !he end of !he report print total and/or average for 
any column Complete record selection, including field 
wrth1n range, patlern match. and logical funcuons can be 
specified individually or 1n combination with other 
parameters. 
FLEX-FILE BY Michael Riley $80 
Please specify equipment configuration when ordering. 

Paper-Male is afull-featured word processor for CBM/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 a definable keyboard so 
you can use either Business or Graphics machines. Shitt 
lock on let1ers 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 1nser1 and 
delete keys. Tex! block handling includes transfer, delete, 
append. save, load. and insert 

All formatting commands are imbedded in text for 
canplete cmlrol. Commands include margin control and 
release. column adjust 9 lab set1ings, variable line spacing, 
justify text center text and auto print form let1er (~ariable 
block). Files can be linked so !hat one command pnnts an 
entire maruscripl Auto page, page headers. page numberS. 
pause al end of page, and hyphenation pauses are included. 

NEW Version with TURTLE GRAPHICS 
Super Gr aph1cs. by John Fluharly, provides a 4k machine 

language extension which adds 3~ full lealured commands 10 
Commodore BASIC to allow fas t and easy ploll1ng and 
manipulation of graphics on the PET/CBM video display. as 
well as SOUND Commands. Animations wh ich previously 
were 100 slow or impossible 1V1!houl machine language 

COLOR CHART Color Video Boa rd $125 
Up 10 8 colors and high resolu tion graphics I 128 x 192 1n 2 
cOlors) Generates composite video lor use with monitor 

PEDISK II from cgrs Microtech 

Unlike most word processors. CBM graphics as well as 
lex! can be used Paper-Male can send any ASCII code 
over any secondary address to any printer. 

Paper-Male functions with 16/32K CBM/PET machines, 
wtth any printer, and with either cassette or disk. 

To order Paper-Male, please specify configuration. 
l'lpu-Mrt1 11 disk tr llp1 40.00 

subroulmes now can be programmed d~eclly in BASIC Move 
blocks (or rocketships.etc.), or entire areasof thescreen with a 
single.easy to use BASIC command Scroll any pOr11on of !he 
screen up, down, left, or right Turn on or off any of the 4000 
(8000 on 8032) screen pixels with a smgle BASIC command 
In high resolution mode.draw ver11cal.horizontal. and diagonal 

5- 40 track. 1 drrve, 143K 
5" 40 track, 1 drrve, 286K 
8" IBM 3740 format 77 track. 250K 

$525 
690 
995 

BASIC INTERPRETER $200 
Designed to support the CBM 8096 (8032 with add-on 64K 
board). A full interpreter 1mplemental1011 to au1omaticafly lake 
advantage of the extra memory available 10 the 8032. 

Imes. Draw a box. fill a box. and move ii around on the screen 
with easy 10 use BASIC commands. Pio! curves using either 
rectangular or polar co-ordina tes (great for Algebra. Geonietry 
and Trig classes ) 

The SOUND commands allov1you 101m11a le a note or senes 
ol notes (or even several songs) from BASIC. and then play 

PROGRAM YOUR OWN EPROMS 
Bru~l11 l11n for PET/CBM $79 
EPROM Programmer with software for all ROM versions. 
Includes all hardware and sollware lo program or copy 
2716 and 2532 EPROMs. 

BPI 6mrll Ln11r ­ 8032/8050 
BPI Actanb R11ttln~l1 ­ 8032/8050 
BPI lnrenlory ­ B032/B050 
BPI Job Costing 
BPI Payrull 

300 
300 
300 
300 
300 

them in !he background mode without mter1enng with your 
BASIC program. This allows your program to run al fu ll speed 
with simultaneous graphics and music. 

Seven new TURTLE commands open up a whole new 
dimension in graphics. Place !he TURTLE anywhere on !he 
screen. se t his DIRECTION. !urn him LEFT or RIGHT, move 
him FORWARD. raise or lower his plo1!1ng pen, even flip the 
pen over 10 erase Turlle commands use angles measured in 
degrees. not radians. so even elementary school children can 
create fantastic graphic displays. 

Specify machine model (and size). ROM type(BASIC 3or 4) 
SuperGraphics (disk or tape) S 40 
SuperGraphics in ROM 55 
Volume discounts available on ROM version for schools. 

PORTMAKER DUAL RS232 SERIAL PORT 63 
Two ports with fu ll bipolar RS 232 t>Jlfering Baud rates from 
300 10 4800 For PET/CBM. AIM. SYM 
Cll hltn11 
Legal Time Accounting Package 44 5 
Medical Accounting Package 
Dow Jones Portfolio Management 129 
Personal Tax Calculator 65 
Wordcraft 80 Wordprocessor Package 325 
Pascal Development Package 235 
As.sembler Development Package 99 
lntelliger1t Tenminal Errulalor 30 

29 

JINSAM Data Base Management System 
for C BM. Comprehensive version available for most 
cCJJ f1gura11ons. 
---------· ---------------· -------. -~ 

HaYlfH S1ftnrt 
Complex Mathematics 
Engineering Mathematics 
General Mathernalics 
MCAP:Circuit Analysis Program 
Energy Miser 

12.70 
12.70 
12.70 
21.00 
2450 

CASH MANAGEMENT SYSTEM $45 
Easy 10 use. Keeps track of cash disbursements. C?Sh 
receipts. cash transfers. expenses for up 10 50 categories.Sottpac-1 (Competitive Sollware) 

WRITE FOR CATALOG 
252 Bethlehem Pike A B C I Add$125perorderforsh1pp111g WepaybalarceofUPSsurface
C I PA 18915 215-822-7727 ompu lfS charges on all prepaid orders Prices fisted are on cash discount 

O mar• basis Regular prices slightly nigher Prices sub1ect to change 



46 COMPUTE! July, 1982, Issue 26 

Test RAM 
For Bad Bits, 
Nondestructively 
Leo J. Scanlon 
Inverness, FL 

In a recent article in this magazine (COMPUTE!, 
April, 1981 #23) I presented a 6502 assembly 
language program that tests the integrity of a 
selected portion of RAM. That program was de­
signed to detect "dead" bits or bytes, pattern sensi­
tivity, crosstalk , and a variety of other error condi­
tions. It could also be used to detect soft errors, in 
which the memor:y accepts the test data , but reverts 
back to its previous state after some period of time. 

As useful as it is , that program has one possible 
shortcoming: it clobbers the contents of the portion 
of memory being tested. Clearly, that doesn't matter 
if you are just verifying a newly installed memory 
board but is unacceptable if a program or some 
data is sitting within the test area. In this article, I 
present another kind of program , one that per­
forms a nondestructive test on RAM memory. That 
is, a program that alters memory, but subsequently 
restores all locations to their previous (pre­
test) values. 

The Test Algorithm 
Essentially, the test program described here vali­
dates RAM by comparing the actual contents of 
memory to the known data that shou ld be contai ned 
withi n it. To make this comparison, the program 
uses a method that is often employed for testing 
punched paper tape and read on ly memories 
(RO Ms) - the checksum. A checksum is that value 
produced by taking the exclusive-OR of all bytes in 
test memory (see box) . 

Briefly, here is the sequence of operations for 
the te t progrnm: 

1. Calcu late a checksum value for the entire 
range of test memory, by exclusive-ORing 
all bytes. 
2. Invert the state of the fir t bit in test memory 
- Bit 7 of the "start ' location - but leave all 
other bits unchanged. 
3. Calculate a new checksum value. 
4. Invert the tate of the altered bit position in 
the new checksum. 
5. Compare the new (altered) checksum with 

the initial checksum. 
6. The result of this comparison can cause 
either of two things to take place: 

If the checksums are different, the program 
jumps to an error routine, to print out the 
bit position and address of the bad bit. 
If the checksums are identical, the program 
restores the state of the test bit - by re in­
verting it - then branches back to Step 2, to 
test the next bit (Bit 6 of the "start" location). 

This process continues until a ll bits have been 
tested, or until a mismatch is detected. 

Will this nondestructive test program catch all 
of the fault conditions that can be detected by the 
previously published destructive test program? 
Probably not all of them. The nondestructive test 
program will not detect pattern sensitivity or soft 
errors (unless you modify the program to include a 
time delay), but it should be able to detect most 
other types of errors. 

Program Flowchart 
Now that you understand what the test program 
must do, and know how the program will do it, it's 
time to look at the structure of the program itself. 
This program is comprised of three parts: a main 
program loop, a checksum calculating subroutine 
and an error printout routine. 

A flowchart for the main program loop is 
shown in Figure I. As you can see, this flowchart is 
nothing more than a detailed version of the algo­
rithm we defined in preceding Steps l through 6. 
The program begins by calculating the byte count, 
then calls the checksum subroutine (CH KSUM) to 
generate the ini tial value of the checksum. This 
done, the base address and byte index are initia lized 
to reference the first byte in test memory. 

Next , the bit mask index is initialized to refer­
ence the most significant bit, Bit. 7. With this initial­
ization out of the way , the program inverts the 
current test bit. The first time through the loop, 
this will be Bit 7 of the Start location. Now the 

Figure I: Nondestructive Memory Test Program 

Start 

Byte count = End address • 

Start address + I 


CHKSUM 
(Calculate initiaJ 
checksum) 

Bue address = Start address 
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DYNACOMP 

Quality software for*: 

APPLE II Plus 
OSBORNE-I 
NORTH STAR••• 
ATARI 
PET/ CBM 
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CARD GAMES 
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M ANAGE M ENT S I M ULAT O R lAvallablc- fo r all co mpulrrs ) Price: Sl!i.9 5 Caueuc 

S29.CJ5 D hkc:ll c 
Thit p1 0911/11 /, bolll • n uolltn1 trac:hi11.1 1oo1 1.1 • di u• 1otimul1rin1 ln1d kt1...al 1azm. a.._wd upan llmilar a unei pl.ired 11 
1r1duuc bllW"'11 tehooh, t .ll:h pll t tt or it.in n11111oh • eompa/lr ...bkh manuf.n 11 rrrt thttt PfodlKU . E.lch pliyrt 1 11 rm pt1 
1u ou1pnlllnn hh r ampl'f1 tutt b, "1111\f lof'lhn1 prkn. prod11C1lo11 •·alwnrs, nw'lrtt11 r. and ISt u • n c ~pmd 11 11 1" etc The mo1 1 
•u.tcn1t ... t firm 11 •hf- nM ., Kh tht h ia hnl m x l p! K f ..-hm ll'lr Umul.u lon end' 

F t.I G ltT S I M ULATOR IA"aila b lc for all com putrn) Price-: Sl 9 .9S C auruc-/ U l.'IS Dh h u c-
A rr1hWI( i nd uHn1 i'> c m11Mm.11ical 11nillll1.oa af ulr-off, n iali 1and ludl111 . Tbc PfOJl' lftl uu1U.n tirrod~equ atlo11.1 
and tilt rl'l.&l1C1r1111in o f • tu l ai rfoil You can prtctin 1mu1m1im1 1pprouhcs &lid 11.1•·l1a11on 11ur.. r.ldW1 and tomi-_u 
hU clll\ p The 11\0FC11h.lll('if4 n,-t'f Ull abo pa"f- loopo , half.fOU. u.d umilaJ' ..,.obanc n:i&:>t\IHn . AhJu•u..h l.hQ ptatram 
diac1 notmr.plcly 11.1f'/'11n.u nc:1(1l1ftf&Dd•tryaddiets•~ . Sec tllt WJfl • atr m ·- 111COMPl:TROS ICS. Rwum I"' A1.11i 

VALD E Z (Auil1ble for a ll compute" ) Price:: S l7.95 Cusc:uc/521 .95 D i,k ru r 
VALD[2., 1 ctwJ1pultt wniu~of1t1;icrW1la U YlplJOllut lbr~ Vii'illwDSowid/\' iUOri S ll'l'°"'t lf'tJ090I Alulr.1 
l!W'Ndd ui u111 IUl'IUlatiafl .. 1 rulUh: • rid r• lc:B.-. .-c 2'6 ., 256 dcmoit m.ap, poruor:t of .. tr.ac:ti ~t be: •lt'<O'Cd u.U... 1tir 
1111p ·1 .ir11111IM!'lf'IK r• cl.at d i~rit.y nu rnotlOO ol 1hc ~P ltM'lf .- '"1.ltt:d7 iaock:tkd m.thn:wliullr . n.c i.ut1ui.tion 1ho 
nlll11t.1 1111 a lnCldd IOI the 11d.&1 paurru La •hi rrp;in. 11 • el u IKMr tnffic- fautlOlll.I 1&11.lrn •n4 d.-l fdn1 icrbnp) CUn"°"'' IOUI W l tlWll llW Gulf al Al.I.I la 10 \ 'a.Ide• Hutior ' 5foc tlw '°rr• Uf l~-l iii IO Soh• "i.lt C riuquc llJld Pftll)A.l,I Car. · 

BA C K GAMM ON 2.0 IA,.allablr for a ll c o mpurc-n. ) Price: SI CJ.95 C a.u r nc-/Sll.95 D ll kc-tl r 
nu.1 fll'oSllDI tcU.1 _)Ollf bacl pmmc'.IO 1lllh &lld ..;u di.a im~t F01:f ~· A bwnu can ~par a,r.aitr..u .1 cot1pum 01 
q.llfl°' &llOClon l'lut!WI Tllr t'OC!lpl.ICcr nn ro-m ~J' ~ a.wlf. En!>tt 1hr l!ITU!WI or lJ\of Ol)lllP\lln un docltdot Of p!Wt'll.r 
d~r rctb 1loardP01mamc.n br crotcdor 1o.1imlfcnr,.P.. J . !ACXGAM.\.tO....: l.o;ill )'11t11oOC01~ •1th!Molf1oalt11b 
ofb.::~aad bwtl' IOf:WOO-idl GWI)' fucin.&una KUklcl.l aft--..:~ play 

C H E S S MASTE R ( No nh Stat and TR S· tlO o nly) PTicc : S19.9S Cuuttc/SB .9~ D bkrllr 
Tllltcornpku &lid •n) po-.uful prop~ pro• ldft rrwt...,dl af pll.y. h D:bdacutliri1 . cri pu1o.1:1 I UJ:tl,lfnl.lld 1ht Pf-· 
llOftot P1t • ll1. AddtUOl!.lll), IN boud IN) bC"f!l'rwt bcforc 1t.r 1un or pi. ,., ;:iiennin.11\1 the Q.L'nlrl&tiQnof '" llool "' p k )l To 
11u.111111.tr u m.don 1~. tlw f'INl!tf &m n wrlt1m Ut .t.n embf} ~(by SOfTWAlE 5PECIALIST5of Callfon11). Fu11 
. , .~ H'""pGJt'd U11.ArT lS-IC>•t'tUOll'l . lnidt•O • ICIU\•O r alf!hu.11m.n1t:ctil pt&)' 4lr pra..tdfdlO~r NOfUI 
Sl .11 "-""'• Sire ff• it-9 1t'1 -Campu1krt1 

FO R EST F IR E ! CA'-ari Oftl )' ) Prie r : Sl "4 ,9S C auc-nr /J l!.9S 0 1-' lttu e 
Ut1lf o «:tlrnt ,,.pllk, Ind "3Vl'ld r f t«it, tfltl. tunUll UOO PUii )'OU ai IJK mW!r o t a fortll r1n Yoia )ob Ula dJi..:t OJlfl l •''°"' 10 p..i out tbr rwc ,. 114.1c cotarir'l'11.111111 fot d'wllft 111 • met . ..elJ!la lllld l.nTl.ln . ~ p101K1lftf ~ a111 1ok 1u11t1111 n C.111 
rNll1I• M.,t11111 rcn.iltlc-i Lll , ·li~ ' • Lo\1bk-i vt D!O":idrd to iru.b FOREST FtR.E! •l'f) "'l•prMC fuJ 1611 dWlm1lr'la . Na , ,.a 
• - b•·r 1hc 1..11T1C 1rmq Ind thc:rr arr J i.:~m ar difficu.k)' . 

BLAC K H O L E (A pplr o n ly) Prier. S IS.95 C aHc-1tc/Sl9.9 5 O islr: r ot 
Thi, k ' " c.m11n1 p1pftx:i.l 11m11llhon of lM probktrl, ill~ ol•rd 11'1 cloldy obtrtvUla a blw:lr. hak • ilh 1 1p1e2 pn:i br. Tl'lt t>b· 
J«l l• 1o m 1n 111~ m1lntalri, lo< 1 prnmbrd timr, 11n a1b11 cb.c: 1a 1 R?la!lbt.l: k t*Olt . ibU U lobe ldlit>rd .,tllavttonr.i.n1 
.., llUI t l'lc 1nmru.l~ 1h.i1!flt lid.al mtu da1rop1 the: probt. C:onuol a l th r cra n U re1lh11rall7 1imul.l trd 111in1 11dr frt.i fo1 
1co.1ioti i nd m.un 1fl ru11t11 r111 1«"tlr1 11ion Thi& Pl'OJll.m crnploy1 H1·Jl1:1 1raphio 111d h rduca1i0111i u - 11 u rhal lrna1111 

S PACE EVA C UATION ! ( Auilflb lc for a ll co mpu1m ) Prier : S IS.95 C an t ne/ 5 19.93 Dbkc:111 
C&n rcw toloftuc thr 1 1lu ~ 111d r'>ICUIU 11K E1.11fl btforr the 111.11 r 1ploda f Vour tompll tfl bCC'omu \fir .tiip '1 Cm'!ll'\lltf u 
)IN n r lo1t !ht un!~rfloC" 1a rr loutt m~ l lon1 of~. Tlil1 i.lmulauoo 11 p411kvla1ly in1nud n1 uh rombftl n many Ol lht 
t l(illlll l ktnmh nf r l1.uk lf*'t l llrln • Ith tlM 11\ )'l ltl 'j cti.llltn&t or ADVENTll l E . 

MONARC ll ( Ata ri o n ly} Pric e: SU.CJ5 C auc:nc-/S IB.95 O l1krn t 
MO~"JtCH u 1 fua1111tin1 ~11m11l.ltio11 rrq111 riq yau la 1111"1•-r an &·rut 1mn u )'QUI 11aiJOD '1 ludtr. You dr tu · 
m.inr 1hr amouflt ol lltftlat~ toinduurial ud 1p w:o.lll11ral UK, !Jo.., mud! food 1adllulbutc lo tllr popu"-tt.1nd h°" 
m11C h IAOU.ld be 1pcat on cioU 111lo11"°"tral. Vou • ill fifld llllll ..Udft:i~iflvol• r 1 comprot11H.t 111:! lhl.1 it b noc tl.fo1 ta m.1lr 
t•-c:r)Olt' tl.i rtPf , l 11flJ1" 16~Mari 

C ll O MPE LO (Atari o nly) Prie r : S14.9S C au cttr./Sll.9 .5 Oi~krnc-
CH~PliLO 1, 1t..Ut 1-vrh.IUC'ltP nf p niu 111 _. ON- n i.mulu 10 S IM: roum11.i bite art p&11 a f 1 cool 1r ,bW 1vold l.l l · 
lnl tht ~ pl)fdon Tlw 0U11'f pmr l.r. tllf POP111ar boud pirll' REV[UI h t ull1 UM1 IM A1arl ' t 111.Ph~t QpPilll;y. 

Hid h d tO bu.I fllil ~·-.r • ill nlfl Oft I JM; 1'1!'CfTI 

AVAILABILITY 

OYNACOMP~~-~•"L'loomPcw~o:xr.uirm&dca:~~~"nPo U~Clher'-'ltl' 
~a.II prop-.r.a I Nn W'llbn 16K prop-.n me:TiOrY 'i*'C" IATARJ ~ 2-I K). E\ «p ..~ rdCld. ~ ., 
.. ....i..blcM ATA RJ. PEl . TRS!Ol tc:."cl l l ). NEC ll'ldA.pPr lA~)~and~•'"dl u~b..dtftd) 
(0.~ckr1lsy~IO~Uil A~. moalP'OIJ&tftlC.1., br atumrd<m dald.lrd l lBM: Jl40unc.k dmury~ 
~~lbkkwm.11rCP/M (\;,pp)dnbkwt)'lUfm~ l.lfdaMBAS IC'7C IMSICtfor c1~.Allol. XetU• IM. 
Hcllt\IZaultltndlMn) ~) 5'4.. CP I dolcua arr•• •llbkb a.r: Norch Sw. Supcrllru1.wl<Atonc:CIOn1Jl&Cl'srum­

"A TA.If/. rCTiCSH. HOlfTH S T..ut. C, /N, 18H. 0580.llHC. Sf..ll'Clla#fAJ!''. HEC PC-IOOO _..,)ICllOX _. ttf•t • •• 4 ,,........,..., 
-41.,,,H<--'-• 

··cu ..,,, . ...... _ "'·•" "NtS-f.O M....l l Ul/f-rt .. ~ ... ,-~ 1->,J}« 1M TR's..IO#o<hl/llbcqf-. VA lDEZ. 


CRISllAGC. GAAFUC. CHl:.SSHA.SlYll JRS..IO h bnn rt - 1.,,,,aff v lJlt r .lf.....,. DOS,., aASIC. 
···r.,...., ,...,,,i..s,.,,_..,......,, ,""'"".. 
••••r .,,Ati.lf .,_--.,,.., ""'°' ....f ~/lllASIC. 


•••• •,-.,, $U'1.:A8RAIN • 11• ••,.. • ,..~ .,. .., _._, HSAS/Cttr CSASIC lot.tr •"'k"1. 


DYNACOMP OFFERS THE FOLLOWING 

• Widest variety • Friendly service 
• Guaranteed quali ty • Free catalog 
• Fastest delivery • ToU free order phone 

ALTAIR••• • 
NEC PC-8000 AND MORE.•. 
TRS-80 (Level II) ** 

STARBASE l .2 t A't'&l lablc ror aJI computm ) Pric e: Sll.9' C a-nruc/Sli.9' Olt kcnc 
Thtt11llr daua- 1191CC' &~b..olwch""'cral~ff.um Fore.1~. WCll3)hrr.t.!'00111lnitattt'ltlm.tt.lblt • 1t...-.i1 
....,..nc .. hilc lbo~~inottaa~. Tlw Cm,.lint .lhQllt.li;~ .. llfl tw>ltl l.&h' .ll'd hc• "'}'Cf'IUW:ntN,,.,. t 
~1toltC llw: tlCl.latioriashcctic: •bmWlnrindbkas~ by lhttchcw1C1U1Wn a.."ld1~SOS llrtcroN' 

SUPERBRAIN••••• 
CP/M Disks/ Diskettes 1lw: Cl'O)·bJ Fl ""en: See W ~m-~ ill A N.A LO G~ 80 Softw~ Cnt1qUC: Ind G ame Mcn:tu Nn.n, . 

UL' MEN F ROM MARS (Awi only) Price-: 51 9 .9 .5 C a u rnc-/12l .9S O is lr.r ttc­
tk rmd 7ouodn Tbr lll lk mm rrvm MIUS an: 11111ta1n 7<>11 if J OU don 't an t hcr11 fin1 . T'b h n 1 hi4r10111 ~i, l'l 1notu11an 
aninutrd 1nctr.b {aiack) pmr tll'hk:tl ~ riuicll of 11\r A1at l'1 po.-11'1 , Rfqu11n Oflf }o)llk \ 

(~~~s~~,~~'.ist;"c ) 

S PACE T ILT (Applr and A1 arl o n l)' ) Prie r : S U .95 C an c-ll c/SI B.95 O ltlr: cuc 
U"' tN l&rnfpaddla tali,h tht pl.anc a(lhor TV 1Cl'tm to •·1at1'' 1 ball i.1110 • hok \/\ tM Kfttn, Sou.nd llrnplr ? No1 ...- 11r" tl'lr 
hok 1na urWla 1nid un.1llc1 ! A buU1-<n 1i111t1 .lllow1 rou ta mcu urr roor 11UU aa ainu atMM In lflt1 ll1h1t ·ln1mln1 aci!an.... 

ESCA P E F ROM VOLANTIUM (At.,.i o nly ) Prk e: S l ~ . CJ5 Cau e nctSlll ,Q~ 0 1,kcuc 
8nn1 thf KlOI .-rd u dl.ml<nl rl111 tn:adt no)'OU' tarw 111 M ESCAPE FROM \'OV. N11W•t' Tu t"'".ll'lt )•JU mutl 
fl\ll'W\l\'tf )'O.l l~~aruundobitadcs llldl.1SCtblall~ ci-dlllll Wll~l bc ln1 n1cn j lfh<Hl1llrJ ¥t·1thad1t«1\hnt l n11t 
,..u .1 kslappedoftl . 1 dcllJl'apcmto tht ouu.D . H{'IWTO'et. the doot dtn notJtayqll'ninddinlldy lf)N f11lto ac.,_. ,,,llmf, 
thr door~ alld • nrw pardltn lppc:&n, Somctirna. you can snw.h lhrougti !he di.Xx byttpe.al.rdl) c~in11,.11~ 1t ii OV>rr 
t.Tl<I ii ;,.1m:iic:n iou5. Al the: taghc:rk"VCbol plty nmrr abm..-l t:1 &nd panh.t..,~ .IJlPt-U, Jd!tnatolht f1 Clltmffl U""' h!Jtl 
inoluuon~ltld50Ufld. Rum in 16K. 

ALPHA F IGHTE R ( Atari o nly ) Priu : S I ) .9S C1ne11t/ Sl 7.9S D i•lirur 
l -o H tdlcnt Jlaphkt. and aniOfl PfOIJUIU in onr l ALPHA FIGH TER rrqu-1n )'OU to dnuor ' "" afim ll.lfVllJ'I l\&Ulll f 

WousJ! you1 tmor o f lhr r.alu7, ALPHA BASE h in the JM.Ill ar an al1r n UI O 1n• aMOn, lrt n~·c Ut0'11tt bl .Ind tt>r 1•mr 
tnd 1. Botll a1111n rtqUiu 11M:Jorrdcl 1nd 1n Pl<>t't:111•·, 1y moo c11ffkul111'1, ...,1w1 )'Oii _ , r AL>'ll" noua• . ~J 11111 
ot1l6li.: 1,11C11U 

T H E RI NGS OF T H E E MP I R E tA1.ari only) Pt ic-r: S l 4 .JJS Cau ctt r /S l ! .95 O h h nr 
~nnpm tr..• Oti.-~ a- btulc u.11iollpt"Ol«'ltd b)r~rtn1•oln:cru . Eldl1 i lllof)'OUbla.,duC!Olll t hrr.,.f 1 11'd 
d elUO) 1bc i.atloa. lllf Mlpln: d~ I - wllo<! .. u.11 nior r llroten!U rt.Ip Thil t • ti!tll l IPmf run1 ()fl IMt """"'· 
tn1 pbJ"I U.tl':!U:i•C l flf:illtCJ Ind tOUnd and ca::i br $)'Cd b , cmc Of l"O pllftn. 

11''TR U DER A LE RT (Aiari on ly) Price: Sl 5.9S Cau~u cJS l 9,9.5 O b '-clle 
nu. b 1rucPlecd ua:ibia 1u11r • bx:ti J)1tca yaa m t.hr middle of tlM ··Orca:hur'' t1.ann:1 J\IU ""*" "' plot..u t'M dnnc11 
hl"fbftaalcnn ~ art c!.Itircud1oda:r0) JW 11&!lcmn. You n uu fllld.ll'lldm:a )CUI llllpia ~1pt .-11.a 1hcpl.nt ,,., 
"'"' or d tffiNlfy ur piaodrd l :<.TRUDER ALEaT u q"'"" . ,IOf'IK• and • Ill 11.M tlfl 16K ''""'° 

M I DWAY ( At1ri l2 K only) Prier : Sl4 .9S Caurn c-/S l l .95 D M. rnr 
MIDW"V h .111e1.CU1r!f fl U"rUl:lll of 1br pmr ol !.tukt!rip . h mhn IM dU.llr9.t n of n r1trt1 uJ ctwli« l aur flA'ON'lll 
u.11br 1J\CllMI •utan Of IM coar.ruirr C:okw 1u p.l'llD alld MJUfld an llOlll led,ul...:t •~flt lfl to« 

TRI P LE BLOC KAD E {A tari only) Priu: Sl-4 .95 Cau.cnrJS l! .9~ Di•ket11: 
n1,.LE Bl.OC"lADE 1:1 • l""°"'Hhfft p&tJcr r.nphio 1od MJUnd ICtlOCI a&atr It i1 llaxdon llM d u ix •ldeo aradc 1.amt 
• tlkh mm-., "" ' criJOJ'Ed. Uu q tht AWi l(lfSlk.h, Ill e ab)l'O h to 6na your blacUdiaf ltnr aio.i:nd r.lw tnl'l'f! .. n11ou1 
niuiiq iruo )'Qlt oppoorm(I) . A.llbou.Jb !hr ~cpl <> a=pk . lllr ttnblnrcl r.r1 :i.hK1 and \Oll.n4 d fm lud 10 " tur.h 
IA.lit1 f .. 

G AM ES PACK I tAYllla b lc- for a ll compute-ts ) Price:: 5 14 .9.5 Cau r ltc-fS l l.95 D l,keu c­
GAME5 PAO: I conwm •he dauio: (Olrl?Uln .....,_, Cl, BUr.CKJAO:. L • AR LANDEl, ClAP5, HOkSEllACE , 
SWITCH and ff'.ott. TlMw l lma M.-r bf!l:P ~ m1a OltC iar,, PfOV-ln IClf C&M 111 lotd1111 TIKy u r 1alJ1•1duaJI) IO:• 

' inwd 1!7 .1 ron•~lctl1 mc:e11 Tl!b coU«uon 11 • Clttfl 1M pncr 1uu for tl! r DYNACOMJ' 1mi011 a l ILACIOA(.11.: 

GA. M E S P AC K II (Anil able for 111 compu1m > Price: 51 4.95 C au t11C'/Sl l .9' Ohkr ue 
G"MES PAO: II uw: lll4n the 1.1ma CRAZY EIO llTS, JOTIO, ACEY· OUCEY, LIFE. WUMf'lJ'\ ti.nil othcl' " ' • Hh 
O A.\.IES l'AClC J, all th r ptna .ur lo.dfd u anc PIOl.'.in atid arr ~ Ira ni 1 rn t nu Yau • \JI ~ucullrb m jo) 
DVl"ACOMP '1 u 11icm af ClAZ Y E IG~. 

Wtr) fll Y $7.U OI' morn pa Pl' O&rL'n • l'lc:n y~ ca:i buy • DYN A. COMP collr:uo" for juw 1 10.9J 

MOON P RO BE (Aullabk fo r all c-omputm ) Prie r : S 12 .95 Cauettt/51 6.9~ Di.,k tll r 
T'bU Ii an u u tnMl'I' cl!.tlltllJlfll "'lwl.lt lander" PIO&l&:n- TIM. 1un mu•t drap lrom a rbit 10 Lafld a t a p1rlJrU11J'1nft! t1r1n on 
th r moon"t tur fie r . Vou concrol lbt: tflnut and orimtatkin a r JOI! ' cnh plu1 dt rm 1hr 111' al tlr icm1 111 11 •mro-ch1111k 
Run.i ln 16K Atari, 

SPA.C E TRAP (A1ari o nly. ll> K ) P rier: Sl 4 .9S Cuunr/S I B!~5 l>hktur 
Thh 1•-"'ctk ' "dl(lot' rm 11 p 0 

' att.ldt pMt pletu you MIJ I bl.icl llolc Vou CDl!fol )'OUI U•t«,. 11 llllnf tflc )O)'ltlc ~ • 114 I t• 
ltmpl 10 blu t u muiy al lhc ahm lflitt1 u t!OU'bk bcfor r tht bb.d hok c~ 1bou1 you . 

C HI R P INVAD E R S t PET/ C BM on l)' ) Prk c-: S l .C.95 Caurnc/S ltl ,"l.5 O i1\:cuc 
C ll lRP IS VADEll h u addld.itt pnir U1in.1 Ktkr.. 1rapbln. A FnScr-.i10111f*'' u 11lon rnuu br 1c.ldlcd bf lorc tMCl\lrpt 
COftelliltl the Et.11h. StailOCl&l) oblaoc la , 1nO¥bt: rnr1ron , ud th< 111u ~ in• °'""" m11u 111 bf 11C*kd fOf • wi~1r111 
)out11C). Good l;id .. -aQ rolurm PET/CHM tn)· 

SU P E R SU B C H AS E ~Awi onl)•) Price: 5 19 .95 Cunn c:JSll .95 Ohkrur 
SUPE:JI SUB CHASE silrla.1 11~ I )t:IJ't.h and dcWO)' miu>ori Sn ';OW l:OlllW .l.IW1\ll'ql1:11'Yf CW\ the .,.... ru.:11111' 11 ro.i 
llutllf01 U\t ldddc:ft 1ut:.m..ruic:.Sn1hc ~dwri: o.~dri!lhand ,..u:ll:htnlW!~ 10•'U lhtllr 1-11b ThilnM • ddon.i• r 
pmc • tliith l•\n lld.--.;q:, of lllc' Atai1't P"to---Nn and i.ouPd n1p.l-boluin Oor at t• o till )Tf'- Jay1tc\(1 ) 1rquirrcl 

ADVENTURE 

C RANSTON MANOR A DVENTU RE ( Ncnb Sw . Supa-Bra.ill ud C P/ M o nly) Price-: S l9.95 Diskrn t 
Al -"'•! A~' Ad..-mlim: p:.r fClt ~ St.u lll'ld C"PI M 1~. CRA~O~ MA7'IOR ADYE"o"TIJRE ula 
~ io.ta i=i7t.1er11CMU CllA.'"ST'O~ !o(A.""OR ..me ,au .11~ IO p1fla' rabuba u cu.r.irn. Lwl i.rir. lo lbf map.Of.,, • ild 
annall Ind 1obou .. 11o ..111 ooi p .-r u-p !he u tu:UU ...tiou1 1 rllht. Tiie namba of 1oom1 n 11wtt 11'111 1bl: .--ud 
dctct~ an l!ludl 00tt tl.i botll t t.ILMI I.be oarn:r:.1 pop&W - af A:h-mlW"r f!l'IJl.l.lll!t. , ma.liq lllb , ....... tho! lop in lb 
t ll• . Pl.I r can be: ~u 111, · tlmi: an4U1c1t1.nu >'Cll'Cdoodbl n 1e l'iot ..w t* it! ' ""CPt M rorm..11 . 

GU M BA.LL RA LLY ADVENTUR E ( No nh S tar only. 4I KJ Pr k r : tll .9.S O ia...r u r 
T•• • ~ In tllh O\dt... 111e' l romthc tu1 tout10 fk.,e11couc . TIM 1oaJ11 io rlDIZyo..1 ••) 1otM On.lab llw • lw.lir lll.litl­
wam, 1bc hlil.lint pau lbk ~. You nw r moowoorofrl\·r t..11• t u ilablc .11111c ..,.,, Tlw d"*=r ..,,. l .1 ffra tOUl' lfJftlJ 
and r.111aL Rnnrmbrt t1:1 1.1lr ~H paiu and iJoo'i • l'f ai_qt11 1p1"11.11na l 

UNCL E H ARR Y' S W I LL ( North S tar o a ly. 40 K J P rier : 5 2...95 O lt kelle 
Uock llatl')budicdl3clbukft you rYCl'Y\hilll. H-a,bcW~10 1M11tiott •heu: ntt')lllui.t l.r.l l 111ud,tu~ •1U 
Cl)tldJu of a pacm wbktl conlliM clutL Yoa wit! tu.tt ta u 1nl Ill IJ'O"a tbr Uued Swa botb b) Q t and on '"°' IO IOh r lllr 
puult. u d tbcrc I.ft o-' tt )(II) Joeu:iom 10 ;ttoClf... 9t tllltf\r.J and ..-11t h a1,11lot rrd harin&l1 

TYPE'N' TALK 
OVNACOMP u flCl\O d1m1bvllr1a IM ac- and rt"f'ol.o t1Clft&l)' TYPf.' /ll •T AU.: TM CTN'Tl •pni:h 1yn1 flcu.m hom \ 'ou u S.mply 
connect n<T ta 1nu1 COl'n pu1n'1 ltfil.l in ttr lact . C'flLCI' tc•t l rom the \r)"boald and bur 1M - rd• 1pal m , TNT l1 thr eulnr-to· 
p1oarat11 1pr«h l)'lllhn\Ja o" tllr 11111\ 11 /I Ute'! thr luu amount a f rMmOry and pt!Mdn !ht mou Oc llbk woc.1 t>J l.l ry 11"'11bk 
111r-brrt l 

TI'PE" N '·TALK WI pncc SJ; 5 OYNACOMP'S ?ioc Ul 9.95 ph.i-1 S.5.00 ftt •hlPP.111 II'(! tr.ardlll\f. 

TAL K TO M E (rN1" Atari on ly. 24KJ Prie r : S l 4 .95 C aucttcfS l ! .9.5 D l•ktnc 
NI prosum p1cwau 1 1uClfrli 1utorial t1t1 1i-dltJll\flc:ul u.slq: tflr Atari l(l)and TYPE ' NTAU: 1M. TA LK 1 0 ME • 11/ 
~l u•UIU _.m.i --d ~ u • di ... pboarmt J:Qef lll loft . Tht 4oc'wnm111 loft Incl~ """' t hrlpfll l'IOIJMltnlllJ 
!lp1 T ALK TO ME ti.I.I btimdnnclfllu a1cd on nn-• (CM} n' I 

OTHER rNT PROG RAMS MOOS PROB E lNT. C H O M P ELO lN1 

MISCELLANEOUS 
C RYSTALS ( Atari onl1) Prier: S l4.9S C uuuc!S l tl.95 O ii.lr. r tt r 

A u.NQ111~1Qdocol}' prodl,lon f~~4-~f' K:CDm('UX'd "11li tClflh • kkil • MT u 1M pauna1 arr 
bl&ll . NotW"llpltUnl.! 11rt!M-.ud l!M:~dfta o l t1'c-.Jld l.!ld 11~ ai•mnmttinq CaVSTA~hub«fl 
• Md In loaJ R- IO~llls: lbr ~ aDd roiol h:aurrn o l 1hc Atari , • u1u in IU: Aun 

NO RTH STAR S OFTWA R E E X C H A NGE ( NSS E) LI BRARY 
DYNA.COMP .,... diwlbutn tlw lJ .._ NSSE libl"U) . TIMM dU• rua HO Caa.l.l.lft ..., P'Oll'- .... ofln 1a Q\11 • 

' ' illldlflt ..IM lot t!M pwc.h&JC"pr«, T'MJ lbou.ld be .-rt of "'tt) Nonfl 5t.lt Utotf 'I c'Clll«Uon ~OI • I' ll.I DYNA.COMP 
f« dcWll~ lhccoe.i.muoftbcSSSE.~ 

Pncc- S9,U cM:ll/S! 9j u ch l • fJI mcirt ) 

Tlr.r compku: collccboa may be- pirdlasrd for S l~ 9.95 


S.._ " O IS K.EITE S (tofl uccortd/ ttn s«tored) Prier: Sl9.95/ 20 Ditkc:ue1 
Al ,ou rni,ihl bui&inr. DYNACOMP ~d.iJlcttCI r.n l&r1tqu.a.n111in a.n d ti • holc1.Lk pricn. Wt • lft.l IO fl.IM ttw t..1•· 
1nas alonf to 7ail 

http:holc1.Lk
http:Nonfl5t.lt
http:Cuuuc!Sltl.95
http:an4U1c1t1.nu
http:Cunnc:JSll.95
http:U�t�,.11
http:PIOl.'.in
http:ILACIOA(.11
http:ltc-fSll.95
http:A.llbou.Jb
http:dU.llr9.tn
http:Caurnc-/Sll.95
http:1hcpl.nt
http:Caucttr/Sl!.95
http:C1ne11t/Sl7.9S
http:c~in11,.11
http:c-llc/SIB.95
http:rnc-/12l.9S
http:NtS-f.OM
http:Cauc:nc-/SIB.95
http:Cantne/519.93
http:CaHc-1tc/Sl9.95
http:l.nTl.ln
http:Cauc-nr/Jl!.9S
http:11u.111111.tr
http:pmmc'.IO
http:rnc-/Sll.95
http:Soh�"i.lt
http:Cusc:uc/521.95
http:11nillll1.oa
http:IUT!tn.11
http:puw'-.k1
http:C1ur11tis-.?l.95
http:Casut1c-/S22.95


BUSINESS and UTILITIES STATIS'IICS and ENGINEERING 

MAILM:ASTER (A1H I dl•llltllt only) Price~ U9.9S O l1luut 
M41l.MASTE• it I HIY "tti.a!lk .oh•arr pech4 r fOf ~Hit AM in.uipuU!ina ltl.MI liw u4 lllnl daa ktn. Eattl dul 
~.a hold O~C'f llOOru"'Qlntf m 1un co.wn.1n1 IUtN, t.ddrtu, JI lrl1n \ry •Qflb Md• pftcMw rn1mblr , Tlwdilp&ly b marled
"° Uw mior• nu) br nude and cdued 9'11.!I rUJ, Thr •l•hn Cc.a, d•l ~ kf\ , optlocu, nc) ii~• 11.01~. Labda 
m.1y bf pn111rd I,! OI' ) up, 1114 ..U --.ins ltlP CUOX i nd a~icl If pct(~ lrJ •fut .,...;hh:c l&flluat' PfOlf&Jft. 

PERSONAL FINANCE SYSTEM IA"allabk f<W all compu1rn) Prier. Sl9.9S Obll:r1tr 
Pf'S i1 I u qlr d&t.h'llr, llt(D114ritfttrd l)loln'l'I COll\POWd Qf Im d llfffltftl proar&111.1 8nldn r«Ordir-' f01U f_~ atld IU 
(kdU('l•bk 1l l'fll•, Prs • ill tOfl and •wn.nwuc opnun br s-yn. Md dl1Jll.ey u1fcwm.1DI °" apmoildut" b)' "''or l61r1n 
drflMdrocsn bJ ll'Onlbor b1 pern. l"FS•'1~tnprod11«1n011th!Jb&l 1ntJfl1or)'Ollfurm.nbfw"°"I nt. po.utw.I'*'"'' lfQlih'O on!)" OM dn l drrvt , nualaul rMlnOf)' 12•~ At&1 I. JU: p.lonll !klll and • 111 llOft llP 10 OOOreronb pn db.k 
111W oo·n IOOOr tt0t1h ciirrd li \ b) 1N\lllj1 fr- uff1plfcllan1tt 101Mru'l'M11t l. Yo11CM1n:ordch«hpN1cutiopnun "° 
'"'' ,~(:all fl11&1 l1 \ft • btU "°"' ll'IOMy ( Oh Hod 111.Nl\alC •w.n•-·w ltdoOU I h.Md ukii1al.OCM11, Conwn• hip~ 
rllKh''" Ll11tu..11 .otl PtS h&1 llft'll dnt\oin.>11 •ln1 oa ....,.°'' 1CISJ TYi 

FAMILY BUDGET tApplt and Ami only) Ptiu : 134.95 Ol1krttt 
FAMIL '(BUDGET II. • "n) COll•m.tnl r11U.M'&tl ltcOllMttpi•1 1Wot.r•m . "°" • 111 br•bk10 ltql uac• or c:all'l lad cudll 
r1JWft1111 1,1.1r. &1 •rtl u W- Oii 1 1Uil1 bub. Yo.. nn rttord u..1 &d..rlibk html* c~11u.bk ®-lioru. fAAULY 
BUDGET MMI pt0ioidn 1 ('Oftt1n-11""°'d ul .U f'l' t'Clll 11 1n._..ion1 'VO&ltui 1U•td&al1 CAt.11 • tad cW1ornuin1oanr of 21 
doffrum oprnw- .:t-lt &1 wti111 to ' P91toll &lid Lu Kl:'-11. O.i. &rr nit.a, rnMC'd 11~\q lk lllft camplinr canuot 
U• n Ill otMr• iie r>Om:il><: • tr4 lud .. - P llll.t'Cllt 111b)K'1 

INTELINK tA1ari on l)I Price: 149.93 DlthUor 
n... oofl wur pad11r n>JiU.••1 1 mrn.....,nun rotlttilOfl of 11u11111u IOI' llC\hu.11•1 1Hkom1 ••O- ••r ~a.c:ae­
tl110111.h 1 h11l d11pM1 llMllllkm trrq1111r.;S lo. "'""' II\ - INld4' uf 0pe11i- FOii m.IJ C'ONMC'I 10 I 4W ~b I• ·• · · Tltr 
WU ICL Of Ml(roMnl I nd Qllldl) lo-4 lllatl Nl(h ... uoc• q-..1- -lO tOoll 1h1•ir1i. for la trt .... .,.• • T'hil l/ftll) It• 
oi!K"' " «11111n, ,..,., .. Md 1hu11M Mr• ><:r r!Urtr You""'> 1ho nc·.,d 11M ~plrt1 tOnlflll t of • ~..aocatllO&I _._ 

Alid11otWtr , ptotr1mt • 1111 ,Tl Ml BASIC', I ORfMJ'i. nc. ""'' br ~ olf·• u.i..t llM IUf'POl'"I 101 editor a.ad latn .... ,.. 
loaOr<" 10 anotflrt c-p.otrt , nu•~· IM A t&11 6 w,, uri•n U'fnluJ E~n Au.11 IA.SIC IWCIP-• IMJ br ~. 

I unh.n . • rDlnll\aAd rdr mat br bur.II off· lu>r a tad 11Md L1111 n cont~•• illpvt IOt 1 lurw·•he.I ' 1t1lml ru.t •· tOll u.a Ml 
1,op ,o.i wqum« of llfM.Wtc conuun.;2.1 Md P'lllJIMI.•. and'"" Al.111 • II uu..oinb 1locm u llndrd; baldl prllttWDC. AU 
th.K •ddo 11p lo U• dlt ~II COftllotCI t1111ot an4 ,_ 1­

PA'l' FIYE (Apple II plu• di1kctlc, l•'o drivu required) Price: Sl49.93 
Hin K u rtoOI~ ficuhlr C'Tllpioytt p1J1olt 1r~nn • •li "uKWd-~ enod h.•llft&ll ~ fUS•rn PAYfl\'E 
r nn11cbl'(,1lltdrompdc-11111 rrq1111rd fflkr&I. 1u1r ud li«al lorm• ror 111110 l'f tfftplo)oftt' T1w p17ma.bo4t ..., br lllol.lf · 
l1, ula1t , ronunuuuaor HJccmbttuloOll Thortratr1S...tl1pleoric- fO'I pl) prriodi. andtbc') U.Ocaabrwwd i• 1117~· 
t!l llAl ..11 P A' r1\ [ 111Ckodro-•othn r~w" Mdc--. r u rmid7 -Tlldoaonomttd-1'1 1 200Noflll&llll_, TlM911.AJN-1 
lftl) t'<r l'•ir.:tiaxd M'pellltl~ IOI \)(I Ind th.U Pllllntftl t.111 I~ IO IM IOfl •&I' putdl.ur 

SHOPP ING LIST CAt•ri onl}'I Pritt: Sll.93i Caucnc/Sl~.93 Ol•ktt1r 
SHOPt'INC t !Sl tlOl'n 1nfot1N11>oa ot1 n riru JOll pytC"h.lw •• lhr t\"pirrl!IM ' " lklor' 1ou11 ~. It • in tnNacl 70. of 
.ii lhc lhlO•• ) 'll'ol rll"1'ol fltN, &M lhrti du(lb1 IOt OC--...llJ fM ll\ll rO\lf ~· loi Mid UM'°'" cow. 4.dodlllt . ddctinl, 
ch.a"""• • "4 ll0tmt dau n •ttr cal) •""' ..-.11 IU: 

TAX OPT IM IZER tA,•ailablt fo1 alf computcnl Priu: 139.93 Oitk.tnr 
Thr TAX OPllMIZElt n H UlJ-40-vw. llWftU IWJl':l\f'd t0h•&1t peclla&c • !ut'h pt00'16a I ~-I - for 1NIJ"nq. 
•iUOGa!- U.>tlJa.11"&"" Tit.,pr~&lllk~IOpl'O>· .a. a Ql.lllt •l..:ICtiFd&Utlllt) lftCOIX U..lKCDftl.pu&l'.db'ail 
u• mnl\odt \"·'"""· 1aconw 1•nap11. muimwm and alcnaa1r .ullftl\lln II•) Tl'IC...., ""°' omrwdauf) ~t Uw to 
tlltn i.J4 miacaJ r~ cltt lillOm TAX OPTIMIZEI 1\61 bfm '"'"out.!alr rarid 1rurd m CPA offim and comn unpin~ 
• • h t ~r Nnt itl II • lat.an ••• , dau. ftlon TAX Of' llM17..l!.R" UI Oft!uC'litwt ' 

\.ITIL 1Appl1 onl). -'SKI PT\cc: Sl9.9' 011.krnc 
llTIL" • oa• Ol-lt<I ••hlrlt 11Mt"fll ... 1uch fl'rf.,11 n..-, .t.llOI rtwllJflt ot Chor c-mu of DOS J 1 Ulll J i dhhun al 
1M btr l.,tr6k0t b)lc)lt>ti \l. llhUl lL .ou c&11 1awf1 ollalw1M a.1muofadn•.nu-l«\OI' b)' wa0t,rntNCt10ttdwt«· 
t0t tca""'" "alloc;f.1r >tt10f t lfl b..Co«1or1taa1be'' "tl.d.Jnl"t,udp111fon11...eiJothrlooph.~oeicn,l.IOlli ForlM 

f URNK.EY AND MENU lAllti onl) I Price: SI 1.95 Oi..Uuc 
TU•l"ti:EY " • uei!Hr "'°''..~ • t:ch ...,_, ~ 111 nni.c •~toeoal •- du.• ri.u.. p.oi;ty S-Jlb limd and ru ruuo1. 
-. lV. low.11K propf.m dn•n11 10 br modlrord. ma 118•'11 IM~·· n.. TlJl.SICEY d•'-tta u.o"°"'""' '"°' 005 UI 
&nJ11<~&110tlwrpr1JCJui. ME.-..U . "4E."'1Utn.u 1M«W11C'lll•uft-d.altm~aDJ. W"'""'utbt~of 
UJ) BASIC PloV•• o. 1lw du \irtu b) t)l!Cftf 1 Wlf)I •rt TUUit.:EY and MEI'>'V pr~llk ~ ..wfll ttw ~Nbt7 lo tva ur 
r.tOllllll on,_ " ''• nu &J 01mr-!1 1..,.,...,on11111 romptiln llld prfUltlt ' _.,i. \q 

STOCKAID tAmi onl)) Price:: l?'f.93 Di1h1tt 
nOC'K AID pro;.\dih . f'O'"rtf11l .n uf look fot uoo .w• ct MAl1u• W'•lr STOCKAID ,_,,.,,~, pOMll and Apt 
rh4"., ••• tl ••b&t ctwn1 • v.llowdlll1ol1 VOii uilhocl6.!IUM'°llt ln• - -.•·rt•au 1.Mon.u..aa.._r..nnu 
noet:AIU , '°" 10 ftpo.11 dUt) 4a.i.. -11 • wn,lir ~•nu 11or4111 caP9hlil> ol 2n daJ• ·, 111 i1od.._ ~ ""' 
110<\ d~..t""' 1lld 1~ •dJUtlllM'lll r~biloton A •ff) Pl'OfnuoM ~ • ..,,. 

SHAPE MAGICIAN (Apple II . tlK., db li.cllt onlyl Pri«:: S29.93 
At Lt• ' An "'lll1, foi CMln~ cru 1tn.11nrmo lh.lpn fa. 1M APOll' . Crn.i.r . td.t ud wo•r 11pa.o JO..t-..pa • bclcaatllor9 br 
•Md 1IO dr;odop &I~ J'.~ Of 10 tun!'f) l'l'.!U.!ln JOI.It Pf0SUl'l'l1 Add IU Pl'Ofn&IOl\.IJ 1"9dll 

EDUCATION 

HODG E PODGE tAppk UK Hd Atari di1Uut onty) Price:: Sl.C.9' Cuwnc/SIL95 DiKcuc 
l 11 HODGE PODGE tot ,o.> child ' t 1udlff "''"'-• ur ._,, - ,0.1 Al!'Plr • Ill rnllh 111 • d!flm:s1 Md ~"~ 
~ .. rrilUd 10 me lfu rt or 11vabrt of1M dlolorfl ' rt·Thor prosrua·1aa?lo.t'OIOf ud MN.t ur • dd,:K fot ctlll.!rn 
froca ..,n I ' ' 10 HODCE l"OOGE d • -.wamedluc.11rac lwlf.dr»1tt • tllth bnt:,p 1 _.... 4-- tO lM .x ofroe.· 
p..a rn 111 l'd'ilQbOll Sn IM ncrilem '"'-'of t llrt. ,.,,.., poplil1aJ P'Oll' .... • INTOV.'OJtLO ud SOtiAUt. 

TEACHERS' AIDE (Atari oal)I Prkr. Sll.9.5 Ca.tKtttiSl1.9.5 DUllt-nc 
n.ACHEIS' AIDE ~u of 1ll1« M.wc mod11lin ro.u~ ••OM rwoc:ram Thor''"' modidr prooida .uitlOR and wt>­
1raci- 1·111cbC"l of •ar)'Ult lrw.h ol dl lnn.tfJ Tllft«'OM~ c011UaU1ol111\IU1f!loe,el.JOlprotllr9u11tehadrllwm.doml 

-~ k l nU-4 DoOlllO.ck fi Ut• a'Uld/OfOllOWN1tltOUl.u1.-..n1111MlotlltlWldP1"ocedlln. Sc-n"'al~tb olco.plitut 
"'~Word hnr &1 • Iii Tllf 11l•d n.oordscon.1111 ofd!~- Pl'otrilnlu. - ,,.,._WIJ •ict ha1.wr of tfllc dn..ion l'IOdllJir 
111tla:W ... llARd4"alllollllfl"Onbc4K~tNNona.-..111Mr-~111ordtTIOrif&1t)~&U l.lwproc,.Qnllr 
• 111:11 llW' r"""""'4rt u dnu N u..,._. TEACUE.J 'S AIDE k "°' mn-dt & dnU, N r1o1Mt 1 ........... niwrirncr 


PHARMACOLOGY UPDATE (PET onlyl PTkc; 1169.93 Cuwne!S 1"9.93 Dl1krrtc 
'Oltt" DVl'o'ACOM,. ' • firtl l'dlKaUDIW toh• lllf mt rf ror llll lllltd~ prOftwOft ,_,&II comtnt lJ. PHAltMACOlOGY 
UPO,, TE .-u•nt111tb)IR. :'11 uarrr.1Jlrnpro,..a. •11b1MW ol 1onn.:.V.,~anda.11~1AUnid(lll. 

I'll~ P4"'Ui' COIDn WI l• O pull The nm p&fl II • XI) IMC' IM.llul •llidl It df>·ided ia1a 11 leaQU. Udl of thnc t«tJOai 
pr1ruJ~ botll O)ftDI( ln f01'11WJQn ud ~q~. ?lie WCOJld r-rt ~u of 11 protnlftl llw arr •qed 10 1M tr.u 
&lld • hkfl tnl the....," ol t~f ~ulfllhnl of tM 1111 -er.al n .. p1eU,t W 1ttu ••:h1a1__., nM for the bcpl· 

""' ' ll•dc'lll 11 • rl 11 1M Pl'ofno!OMI 111trTNrd,. .. rfr\nr'l'll ••1 1a '"';,.. 1ftd '4'dAI• IU1ot hf! •-in!...Au.illbW o. 
caun1n ti II 0t d11ln 11 

TEACHER'S GRADEBOOK (Apple OK dual/ l lnak drhrJ Ptkor: S.49.95 Dl1kcttc 
Tl!.A CHf l'S G IADEIOO.: " . ,_p#tt r<U•-«11 pracme.1 r«"Ord •foft!oflt 1,,itm lot t1M cl&ur- It WippOtU"" 10 
•IM awn. a.114och owr .... , ha•'dau. rorup 10 -d&uonon-411k C• Mlrl • 11•o«>t1a4nt1pndu1l TJ1'11C-' .. ronu 
I- • ll.ll:flC'M llrtalt1rd.f'l1itrd &lldPl'~~IOtlrtl. •lwlln:\&/141JTadon . s...m....,, ltPOfUDU) bof~,..St­
IJM' IO'rntorprtaJ.l'dlft•lt.l'lOvl• l )'\,, ••ll--.U.. .-ftf!ltf'd•>ftq•tand C'INl•~lOlntn ITida Tlmtf11.CtSNlb«ll 
lnlr.! C" 1oof·Of011frd" I • tM ci.&S1 tll •llotl--• and" bOlll wdl· • nure""' • f'U40C\l:l!JIC:1Utd.. 

ORDERING INFORMATION 

An ordm 1u pn:iuucd atad lll1pprd .,,,,a 41 h111111 ,......., mdov pol)ftlllll • ilh Ol'dn and •ndulk 11M •WOPM&t• C"CM\~&.n ,., 
lorn'l... ioli If Plrml br YISA or MUIV c ....d. lf'dudr .n 1111mbrn Oil c.,d P'wctw.w OJdnt ac:nvtrd 

S......atMH..... C...,.,.... °"4h'..,, 

W1ttU1 Nonh AIMn;.t. Add u .cn AD Oii.ln• lc'Chod•n• tloo h J &It writ I'm.I a..u.. 

Ovbldl sona ..-.mcur • ' Add .,._ !Au 1-h il l 


0--~ 0.-tl 

~I •hmOOl.knlttJorm.:"~..,,._:o •l'lirfl~f!ISor- Dultf~~ ...Uatllit~111~ 


•·· crJM °"""' • 
Add U ,JO 10 IM '"'"" dn•n1t pnu !or t.Kh . .. nopp, 411 • t/ISM tofl l«lOIN C,.I M '°'-" Piosn."" f'llll • adn' 
.-..c,_f, MIASIC or llASIC-IO 

S ~\ ~ C,.IM~t 

All aofl •lllf .......,.OT! ... CPI M d11h II aha • •atLlbM - ' .. dhh , Norlh 5!&1 IJld Olbomc ror-


DYNACOMP, Inc. (Dept. El 

1427 Monroe Avenue 


Rochester, New York 14618 

24 hour messaae and order phone: (716)442-8731 .. 


Toll rm: order phones: (800)828-6772 

(800)828-6773 . . . 


Office phone (9AM·SPM EST): (716)442-8960 


~ z 

~ z 

DIG ITAL FILTER (Anllablt fot all compult") Prkc: SJ9.93 Cuwuc/S4l.93 Ol1kt11r 
DIOrTA.L PILTEJt ha~ d&I..& ~ PfCll' .... • fllidl ~iU llw MIO a.odnltfl lul ow• r.-:tr fuaaloaor 
cllooM tr0111 • ..-11 or ruin ronu. 1t1 uw a,lD dnlp moX- tfllc ~ ol tht freq--r 111Mfn fdCliorl b !pldford b7 
c&.«i17 ncm-1 piMu ...._ tlw doind Aka nlt"fC.. I• llM mm11 IDDdr, Wal bw i:--. hisb pua and budpaa r.kft'I -r bt 
~io-WJ\aJ---~1.0tlrlto-brrolpoiata..dlttlbc~. Tbac:(W~N7oc:doaall7.Jiabt 
UllODdre4 "11 • Huiainf f11Ktioe.. la loddiuon. llllllti-stafC' ~ f'ilm may bt ldecied. falllm of DIGITAL 
FllTEI lttd\ldt pl1111iq of IM cl.au brforc lod afltr rllUrinf., u wdl u displ&r o f llw dlDlnl riha funaiou.. Abo ..dudrd 
Iott toa•nlocot 4atl ttor...,, rrtrit"t'aJ u4 .mm, proefthm:s. 

DA.TA SMOOTIIER (Not •vallablc (or Atari) Prier: Sl9.93 Cu.sc11t1S2J.93i Dhkr.nt 
Tllll 1pedal d.111 ...ooclliq P'ot'UI INJ br 11:...S 10 rlpidty Ocrh1 u.KM l•lor,..1loio frOBI nohy bvsiem ui4 mp!ft'W'f 
cs.u •"d ..,, ~, ·~· nw ""'''"'"" fcat"'tt dloitor u. ._,." uc1. ,....., or rr1. u -a u lmllOlhrd rim &tld 1«ond 
derh 1tl~ r akWOoa. AJIO bdudcd it t11toan.1t ic: p6ocu na of 1lw 111pwt 4aU Ind llaoOOIMd rnulu.. 

FOURIER ANALYZER (Available for all compultn) Price: 1 19.95 Caucnt/Sll .93 Ohbttc 
Uw Ill• PfllFW'I 10 r.umlot !be rr~ fPl't'U•"of lHfl ilrd d11t•tion ~. n.. piosrun runua • 111.11m1Uc .u.lia1 •NI 
pkltdft& of tM input cl.au tlld tnWu. PtllC'UC&J ~ior11 lacludc 1bf u.i,..a of to111.pbaud pu1em1 in Midi riri.il u dft' · 
11oaiu.coau11~&nd~. 

TFA (Tu.nsrtt Funcdon Analy1.n) Price: Sl9.9S CuutWS2J.93 Oislr.cttc 
n... ii • lC1«111'°t'l•u' ~.., wl!kh m..r br uat ID rtl.lllalC lbt 1r..-u.rer luic:tiont of 1)'llr:nu wadlu at-r1.mrilif.-n ind 
r.nrn 1tr .u.illlq lhtit 1ap:iuc 10 puhrd inJM._ TTA h aiujor m10111r11:aiottof roua1Ea ""'"LYU• andC'11111&1m 1.11 

~-orimteddeciW wcnu1 klf.· freqwllC'l pb., W'dl u cl.au tdiaiat f111111ra. 'tll'hacu FOORlfl " 1'i4,LYlll 11d4:· 
tia-S fot rd~ Mid tiritotll\c ... TFA b 1n ~ lOOl. A.,llilUk f0t Ill nlftlPtltrt 

UAR MON IC ANAtYZER (Anil1blt for all compu tm) Price: Sl4.93 C.uscnt/S21.9' Di1b11r 
HAlMONIC AHALYlla .... daiprd for tM pctt\llJI &n.11)'\ft ol r~ .......r-1. Fn1urn~ ¢au. r.i.: fftll'•·"°"· f!d.ltitl• Md uor.....,-rttnr.&1u•cl u4aa Md lfl«UWll p1011Ui, . 0... ri&n.atl&lt) ....,.qur l.ai1r at~ IN ..Piii d.a1.1 
Mtd.-bc.....nt~orillOfda. n.rort,;uld.M.l ltlOl'Wd udanrblC ~oa1"'~•11Jtdtocrr111tU.dlur11ir 
feQllWrdbJ IM rfT ...i.omtu.. 
FOOl.IEl A."""1.YZEl. TTA uad HAlMONIC Al'IAUZEa .., .... pwdl.ucd totn!ln fot . cumbiantinct" af UI., 
(\hrn CUKttnl Md S6J ." !dim: 4is.\ctial. 

REGRESSION I (Available for all comp,11rn) Price: Sl9.93i Cu.Kttr/Sll.95 Disk.tut 
AECl.ESSIOfrri ak • -'quc Mid ~ioaaD1 _,,,ula,-~ ku11q11.11a ··poi,_a1·· C'llm' r•br!C pn>p..... 
fnhlJa ladlldr ~ llitfll acnr-r. ...~ Ocptt dn~ opoon: u ,.r.uua;., ~Cf'lllJ 1Jbr117of raain1 fVIK· 
uo... 4.llardlt.... : •~data.~.udrnidria.&lp611u-.. 1~11t.c&1...,,.V. 1q: MM4lfd4"W-.r;ondauOlla1C"frt· 
~.rte.) alld mlKlil -• I• ......_._.. nu ru7 be trin ~ rcuMtrin( 11M: d.IU IEGlt.ESSIOl'i I b «Naly 1Jw: 
corl'Wf.a- sYOll.,. in •1 MUI &M!ytlt tolt• ·ur librv,. 

REG RESSION 11 fAnllabk fot all compu ttn) Price: Sl9.9S Cu.ttut112J .9S Dl1kc-11c 
,.AMITT i1~ to11.udk a.- cun aa • hkh 1hr P'f'"""c:t' .,, ~ (pow!ll' -1ma.rtJJ br dM nn., r-­
llOll. n.. .,._ Mapt1 ~ thr f~ foni .111Ct114-1 tile ~anwttn(-"1 1. AUi. rv )»-or_,~C .u.mnrt11 
k11n Diw, 1aulu Md rt&idu.b _, be .....,pul.lud 1oD4 pkxtrd u • Mt aEGRESSJON I Uw AEGlESSKJ?' I tor 
~lf•Uf\l. 1ndPAll.AfTTfordlooroor~t11ftCUlllU. 
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Invert test bit in new checksum 
Figure 2: Checksum-Calculating Subroutine 

(CHKSUM) 

Start 
ERROR No
(Print error 
information) 

Cycle count = 
Initial byte count 

END 

Invert test bit in memory 
 Checbum base address = (to restore it) 

Start address 

Bit maslc index = Checksum= 0 
Bit mask index - I 

Byte index = 0 

No 

Checksum= 
Checksum + Next byte 

Index = Index + I 

N o 

END 

No 

Figure I. (cont'd) Byte index = 0 

Bit mask index = 7 

Invert next bit in memory 

CHKSUM 
(Calculate new 
checksum) 

Byte count= 

Byte count - I 


program calls CH KS UM again , to get the checksum 
for memory with one bit inverted, and inverts that 
bit position in the checksum. 

This invert operation should make the new 
checksum identical to the initial checksum. If the 
two checksums are not identical, the program 
terminates by printing the bit position and address 
where the error was detected . Otherwise, the pro­
gram reinverts the current test bit, to restore its 
original state. 

The remainder of the program involves a 
series of three counter/index adjustment opera-

Base address = 

Base address + 256 


Cycle count = 

Cycle count • I 


Index = Index + I 

Base address = 
Base address + 256 

Return 
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tions, with each followed by a branch/no-branch 
decision. In the first of these operations, the bit 
m<isk index is decremented; if it is nonnegative, 
the program branches back to invert the next bit. 
Otherwise, the byte count is decremented; if all 
bytes have been tested , the program terminates, 
error free. Otherwise, the byte index is incre­
mented. The byte index is eight bits long, and can 
hold values from 0 to 255 (decimal). If the incre­
mentation caused the byte index to overflow to 
zero, the program increments the high order byte 
of the base address, then branches back to reinitial­
ize the bit mask index. Otherwise, the branch takes 
place with no change to the base address. 

Figure 2 shows the flowchart for the checksum 
subroutine, CHKSUM. This subroutine is called 
from two places in the program : (A) it is called at 
the beginning of the program, to calculate the 
initial checksum, and (B) it is called from within 
the main loop, to calculate a new checksum after a 
test bit has been inverted . This second source of 
call requires the subroutine to maintain its own, 
separate byte count and base address, so as not to 
disturb the current values of these paramete rs in 
the main program. In the flowchart, these "working" 
parameters are labeled cycle count and checksum base 
address, respectively. 

To start, cycle count is set eq ual to initial byte 
count, checksum base address is set equal to test 
start address, and the checksu m a nd byte index are 
initialized to zero. The rest of the subroutine is just 
one big loop. In this loop , the checksum is accumu­
lated, byte by byte, with intervening index and 
cycle count adjustments. The loop is te1·minated 
when all bytes have been processed; that is, when 
cycle count has been decremented to zero. 

The Test Program 
Now that you understand the c1·ite ria of the pro­
gram and its sequences, we can look at the program 
itself. Program 1 shows the source code for the 
nondestructive test program \vhich was flow­
charted in Figure 1. Note that before executing the 
program , the starting address must be stored in 
locations 00 and 01 (00 holds low byte) and the 
ending address must be stored in locations 02 and 
03 (02 holds low byte). 

Besides these four locations, the program uses 
13 other zero page locations, as working storage. 
These include six parameters that are used in the 
main program -initial byte count (!BYTES), byte 
count (BYTES), base address (BADDR), initial 
checksum (CSUM) and temporary storage for the 
X and Y registe rs (SA VEX and SA VEY), and two 
parameters that are used in the checksum subrou­
tine, a working copy of the byte count (CYCLES) 
and a checksum base address (CBADDR). Of these 

parameters, only !BYTES and CSUM remain 
unchanged throughout the program; all six other 
parameters will change during execution. 

Following these reserve equates come three 
equates that reference subroutines in the AIM 65 
monitor : CRLOW initializes the display and printer 
to their START positions ; NUMA prints the con­
tents of the accumulator, as two ASCII digits ; 
OUTPRI sends one character to the print buffer. 
Other 6502-based computers have equivalent 
subroutines. 

The actual code that follows is straightforward, 
so you should have no problem following it if you 
studied the flowchart in Figure 1. Some readers 
may wonder why I chose to save X and Yin zero 
page (locations SA VEX and SA VEY), rather than 
on the stack, during the call to CH KS UM in the 
main loop. There are two reasons why this was done: 

I . The instructions used to save X and Y in 
zero page execute eight cycles faster than 
those to save X and Y on the stack ( 12 cycles 
versus 20 cycles) . If you consider that for each 
byte tested, CHKSUM is called eight times ­
once for each bit position - saving X and Y in 
zero page saves 64N microseconds for an N­
byte test run. 
2. We need to use the checksum contents of 
the accumulator upon return from CH KS M, 
and a pull from the stack (PLA) always loads 
the stack information into the accumu lator. If 
the 6502 had the instructions PHX, PHY, PLX 
and PLY, the stack would have been the likely 
place to hold X and Y, but unfortunate ly it has 
no such instructions. 
Programme1·s may also be inte1·ested in the 

way the bit masks are accessed by the EOR 
BMASK,X instructions that follow the labels 
INVERT and NXTBIT. The bit mask table, 
BM ASK (shown at the end of Program 2), is a1·­
ranged by ascending bit position . That is , the mask 
for Bit 0 comes first , followed by the mask for Bit 
I , and so on. However, this table is accessed in 
descending order; Bit 7 is tested first and Bit 0 is 
tested las t. This allows us to initialize the bit mask 
index to 7 (LOX #7 at label IBMSK) , then decre­
ment this index until it goes negative . Otherwise, 
working with a descending table and an incre­
menting index, the program would have to include 
a CPX #8 instruction to make ~he done/not done 
branch decision. By using the ascending table and 
decrementing-index ·approach we've eliminated 
that compare instruction. Since the CPX #8 in­
struction executes in just two cycles, the difference 
in approaches is not significant, but the backwards 
access is a handy gimmick for your programming 
bag of tricks. 
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Program 2 shows the code for the checksum 
calculating subroutine, CHKSUM, which was 
flowcharted in Figure 2. It follows the flowchart 
closely, and needs no additional explanation. Pro­
gram 2 also includes the previously mentioned bit 
mask table , BMASK, and the text for the er­
ror message. 

This program wi ll produce one of two mes­
sages. If the test memory is error free , the message 
OKAY! will be printed , otherwise an error message 
of the form BIT n OF LOC. aaaa will be printed . ln 
the error message, the bit position and address that 
are printed identify the bit that was being tested 
when the checksum mismatch occurred . It's possi­
ble , of course, that inverting that bit actually caused 
some other bit in the memory to be inverted, due 
to crosstalk , so the printout position may not be the 
actual cu lprit. One way of finding out is to run a 
second test, starting at the location following the 
printout location ; that is, rerun the test sta rting 
at "aaaa + l ." 

Execution Times For The Test Program 
As you can see from the listings, the program 
occupies slightly less than a page of memory; to be 
exact, it occupies 245 bytes. Of even greater signifi ­
cance, however, is the amount of time it takes to 
execute. That is, the amount of time it takes to test 
a selected portion of memory. In a test that I ran , 
the program took just over four minutes to check 
out a 1 K portion of memory ( I 024 bytes). 

At first I suspected that something was wrong 
with the program, but after a few calculations I 
became convinced that this was indeed a respectable 
time, in light of what the program was doing. First, 
conside1· that in a I K byte test, the CH KS U M sub­
routine is called 8 193 times ; once to get the initia l 
checksum, then once more fo1- each of the 8 192 bit 
positions in the 1024 byte test me mory. The 
CHKSUM subroutine takes 28 + (29 x N) cycles to 
calculate the checksum for an N-byte memory, so it 
takes 29, 724 cycles (microseconds) fo1· a I 024 byte 
memory. Cranking out the math , we find that with 

Excluslve-ORs And Checksums 

value 

An exclusive-OR is a logical operation 
in which two byte operands are com­
bined to produce a result byte with these 
characteristics: 

• 	For each bit position in which the oper­
ands are different (one is logic 0, the 
other is logic 1), the result will contain a 
logic I . 

•For each bit position in which the oper­
ands are the same (both logic 0 or both 
logic I), the result will contain a logic 0. 

These rules can be summarized as follows: 

BitOperand#I Bit0perand#2 ResultBit 

0 0 0 
0 I I 
1 0 1 
1 1 0 

All of the popular 8-bit microprocessors 
have an exclusive-OR instruction. In the 
6502, it has the mnemonic EOR. The EOR 
instruction operates on the contents of the 
accumulator with an immediate value or a 
value in memory, and leaves the result in 
the accumulator. 

For example, if the accumulator con­
tains the value $AB (where $ denotes hex­
adecimal) and location $40 contains the 

OF, the instruction EOR $40 will 
produce a value of $A4 in the accumulator. 
The binary arithmetic looks like this: 

0000 I Ill Contents of location $40 =$OF 
© 10101011 Contents of accumulator =$AB 

1010 0100 Result in accumulator = $A4 

Note what has happened here. The value 
$OF in location $40 has caused the four low 
order bits (0 through 3) to be inverted, but 
has left the four high order bits (4 through 
7) intact. 

This shows one of the primary uses for 
the EOR instruction: to invert some selected 
bits, but leave all other bits unchanged. In 
fact, the test program in this article uses the 
EOR instruction to invert a single bit in 
memory, by reading the appropriate me­
mory byte into the accumulator, then exclu­
sive-ORing it with a "mask" value that has 
just one bit set to logic l. To invert Bit 7, 
the program applies a mask value of 
100000002 ($80); to invert Bit 6, the pro­
gram applies a mask value of 010000002 
($40); and so on. 

The program in this article also uses a 
series of EOR instructions to calculate a 
checksum value. As mentioned in the article, 
the checksum is the exclusive-OR of all 
bytes being tested. For example, if locations 
$0400, $0401 and $0402 are being tested, 
the program will perform this type of 
operation: 

0010 1101 ($0400) =$2D 
. 1010 0011 ($0401)=$A3 
@ 00011000 ($0402)=$18 

1001 0110 Checksum= $96 
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8 I 93 calls, the program spends about 4.06 minutes execution ti me of the program is di rec tiy dependent 
in the CH KS UM subroutine! on the efficiency of this subroutine. If any readers 

Since the program is spending virtually all of have suggestions on how to streamline CHKSUM , 
its time in the CHKSUM subroutine, the total I'd be happy to hear from them. 

Program 1: Source Code for Nondestructive Test Program 

LINEt ADDR OBJECT LABEL SOURCE PAGE 0001 

01-0010 2000 THIS PROGRAM PERFORMS A NONDESTRUCTIVE TEST 
01-0020 2000 ON RAH MEHORYr BY CALCULATING A SERIES OF CHECKSUMS. 
01-0030 2000 BEFORE EXECUTINGr STORE THE STARTING ADDRESS 
01-0040 2000 AT LOCS. 00 AND Olr AND THE ENDING ADDRESS 
01-0050 2000 AT LOCS. 0 2 AND 03 . 
Ol.-0060 2000 IF THE TEST IS SUCCESSFUL. AN "OKAY!" MESSAGE 
01-0070 2000 IS PRINT ED, OTHERWISE, THE BAD BIT POSITION 
01-0080 2000 AND ADDRES S AR E PRINT ED. 

01-0100 2000 USER-SUPPLIED PARAMT ERS 

01-0120 2000 * =O 
01-0130 0000 START * =*+2 STARTING ADDRESS 
Ol.-0140 0002 END * =*+2 ENDING ADDRESS 

01-0160 0004 ; EQUATES FOR WORKING STORAGE IN ZERO PAGE 

01-0180 0004 !BYTES * =*+ 2 IN I TIAL BYTE COUNT 
01-0190 0006 BYTE !3 * =*+2 BYT E COUNT 
01-0200 0008 CY CLES * =*+2 WORKING COPY OF BYTES 
01-0210 OOOA BADDR * =*1-2 BASE ADDRESS 
01-0220 oooc CBADDR *==*+2 BASE ADDRESS FOR CHECKSUM SUBR, 
()1-0230 OOOE CSUM * =*+l INITIAL CHECKSUM 
01--0240 OOOF SAVEX * == Hl TEMP, STORAGE FOR X REGISTER 
01 - 0250 0010 SAVEY * =*+1 TEMP. STORAUE FOR Y REGISTER 

01-0270 001.1 Y AIM 65 MONITOR SUBROUTINES 

01-0290 0011 CRLOW =$EA13 RESET DISPLAY & PRINTER 
Ol.-0300 0011 NUMA =$EA46 PRINT Ar AS TWO ASCII CHARS, 
01-0310 0011 OUTPRI =$FOOD OUTPUT A TO PRINT BUFFER 

01-0330 0011 *=$200 
01-0340 0200 38 SEC BYTE COUNT END ADDR. - START 

ADDR. + 1 
01-0350 0201 A5 02 LDA END 
01-0360 0203 E5 00 SBC START 
01-0370 0205 8S 04 STA !BYTES 
01-0380 0207 8S 06 STA BYTES 
01-0390 0209 AS 03 LDA END+l 
01-0400 020B ES 01 SBC START+1 
01-0410 020D 8S 05 STA IBYTES+1 
01-0420 020F 8S 07 STA BYTES+1 
01-0430 0211 E6 04 INC !BYTES 
01-0440 0213 E6 06 INC BYTES 
01-0450 0215 DO 04 BNE GETSUM 
01-0460 0217 E6 05 INC IBYTESt1 
01-0470 0219 E6 07 INC BYTES+! 
01-0480 021B 20 Bi 02 GETSUM J SR CHKSUM CALCULATE INITIAL CHECKSUM 
01-0490 021E 8S OE STA CSUM AND SAVE IT IN MEMORY 
01-0500 0220 AS 00 LDA START BASE ADDRESS = START ADDRESS 
01-0510 0222 BS OA STA BADDR 
01-0520 0224 AS 01 LDA START+! 
01-0530 0226 8S OB STA BADDRtl 
01-0540 0228 AO 00 LDY tO BYT-E INDEX = 0 
01-0550 022A A2 07 IBMSK LDX :f:7 BIT MASK INDEX 7 
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01-0560 .022C Bl OA INVERT LDA (BAD DR) , Y INVERT NEXT BIT IN MEMORY 
01-0570 022E 5D DF 02 EOR BMASKrX 
01-0580 0231 91 OA STA <BADDR)rY 
01-0590 0233 86 OF STX SAVEX SAVE x AND y IN MEMORY 
01-0600 0235 84 10 STY SAVEY 
01-0610 0237 20 Bl O'J JSR CHKSUM CALCULATE NEW CHECKSUM 
01-0620 023A A6 OF LDX SAVEX RETRIEVE x AND y 

01-0630 023C A4 10 LDY SAVEY 
01-0640 023E 5D DF o·~.:.. EOR BMASKrX INVERT TEST BIT IN NEW CHECKSUM 
Ol-0650 0241 C5 OE CMF' CSUM NEW CHECKSUM = INITIAL CHECKSUM? 
01-0660 0243 DO 39 BNE ERR OF\ NO, PRINT ERROR INFO, 
01-0670 0245 Bl OA NXTBIT LDA <BADDR>rY YES, INVERT TEST BIT IN MEMORY 
01-06BO 0247 5[1 DF 02 EOR BMASKrX 
01-0690 024A 91 OA STA <BADDR )r Y 
01-0700 024C CA DEX NO, DECREMENT BIT MASK INDEX 
01-0710 024D 10 DD BPL INVERT BIT MA SK INDEX NEGATIVE ? 
01-0720 024F C6 06 DEC BYTES YES. DECREMENT BYTE COUNT 
01-0730 0251 E4 06 CPX BYTES 
01-0740 0253 DO 02 BNE BCNTO 
01-0750 0255 C6 07 DEC BYTE!Jt:I. 
01-0760 0257 A6 06 BCNTO LDX BYTE!J BYTE CO UNT = O? 
01-0770 0259 DO 1B BNE INCIDX 
01-0780 025B A6 07 L.DX BYTE!H:I. 
01-0790 025D DO 17 BNE INC I DX 
01-0800 025F AO 00 LDY #0 YES. ALL DONE, WITH NO ERRORS 
Ol.-OB10 0261 B9 70 02 OKLODP L.DA DKMSGrY 
01-0B20 0264 20 00 FO JS R DUTPRI 
01-0B30 0267 CB INY 
01-0B40 026B co 06 CPY t6 
01-0B50 026A DO F5 BNE OK LOOP 
01-0B60 026C 20 13 EA J SR CR LOW 
01-0B70 026F 00 BRK 

01-0B90 0270 20 4F DKM SG .BYT , OKAY! ' 

01-0910 0276 CB INCIDX INY NO, INCREMENT BYTE INDEX 
01-0920 0277 DO Bi BNE IBM SK BYTE I NDEX=O? 
01-0930 0279 E6 OB INC BADDF\+ :1. YES . ADD 256 TO BASE ADDRESS 
01-0940 027B 4C 2A 02 JMP IBM SK 
01-0950 027E 

01-0970 027E THIS ROUTINE PRINTS OUT THE BIT POSITION 
01-09BO 027E AND ADDRESS AT WHlCf-i THE MISMATCH OCCURRED 

01-1000 027E 20 13 EA ERRDF\ JSR CRLOW RESET DISPLAY & PRINTER 
01-1010 02B1 AO 00 LDY to PRINT FIRST PART OF TEXT 
01-1020 02B3 B9 E7 02 LODPl. LDA EMSG,Y 
01-1030 02B6 20 00 FO JSR OUTF'RI 
01-1040 0289 CB INY 
01-1050 028A co 05 CPY t5 
01-1060 02BC DO F5 BNE LDOP1 
01 - 1070 028E BA TXA F'RlNT BIT PATTERN 
01-10BO 02BF 09 30 ORA U30 
01 -1 090 0291 20 00 FO JSR OUTPRI 
Ol. - 1100 0294 B9 E7 02 LCJCJP2 LDA EMSGrY PRINT SECOND PART OF TEXT 
Ol.-11 l.0 0297 20 00 FO .JSR DUTF'F\l 
Ol.-1120 029A CB lNY 
01-1.130 029B co OE CPY :ll:l.4 
01 - 1140 
Ol.-1150 

029D 
029F 

DO 
A5 

F~5 
1() 

BNE 
LDA 

L.DCJP2 
SAVEY ERRD li: 

INDEX 
A[l[IREf.-lS BA SE ADDF\ ESS + 

01·· 1160 02A1 18 CLC 
Ol··· U. 70 02A2 65 OA ADC BADDF\ 
Ol. ­ l.1BO 02A4 4B PHA 
01 -1 190 02A5 A9 0 0 LDA to 
01 - 1200 02A7 65 OB ADC BADDR +1 
Ol.-l.21.0 02A9 20 46 EA JSR NUMA PRINT ERR OF~ ADDRESS 
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() l -- :L 220 0 2 AC 6!3 PL.A 
Ol--1230 02AD 20 46 EA JfJF\ NUMA 
Ol--1240 02BO 00 BRK RETURN TO MONITOR 

Program 2: Source Code for CHKSUM Subroutine 

LINEt ADDR OBJECT LABEL SCJUR CE F'AG E 0004 

01-1260 02B1 ; THIS SUB ROUTI NE AC CUMULAT ES THE CHECK SUM , 
01-1270 0 2 B1 ; BY EXC L..U S IV E- ORING ALL BYTES 

01-1290 02B1 A5 04 CHK S l.JM LDA IBYT ES ; CYCLE COUNT = BYTE CCJUNT 
01-1300 02B3 85 08 STA CYCLE S 
01-1310 02B5 A5 05 LDA IBYTE!Hl 
01-1320 02B7 85 09 STA CYCL..E!3+1 
01 -1 330 02B9 A5 00 L.DA !HAF\T BASE ADDRESS = START ADDR ESS 
01-1340 02BB 135 oc !HA CBADDR 
01-1350 02BD A5 () 1 LDA ST ART+l 
01-1360 02BF 85 OD STA CBAD[IF\+ 1 
01-·1370 02C1 A9 00 L[IA t() CH EC KSUM ::: 0 
01-1380 02C3 AO 00 LDY :ft:() BYT E INDEX ::: 0 
01 -1 390 0 2C5 51 oc AC CUM EOR ( CBADDR ), Y CHEC KSUM ::: CHE CK SUM EO R NEXT BYTE 
01-1400 02C7 CB IN Y INCF\EME NT I NDEX 
01-1410 02C8 [10 0 2 BNE DE CCYC I ND EX = 0 1' 
01-1420 02CA E6 OD INC CBADDR+l YES. ADD 256 TCJ BASE ADDRESS 
01-1430 02CC A2 FF DECCYC LDX :tl:$FF NU, DECREMENT CYCL E COUNT 
01-1440 02CE C6 08 DEC CYCLE!J 
01-1450 02[10 E4 08 CPX CYCLE!) 
01-1460 02[12 DO 02 BNE CYCZ 
01-1470 02[14 C6 09 DEC CYCL. ES+1 
01-1480 02[16 A6 08 C.YCZ LDX CYCL.E!3 CYCLE COUNT = O? 
01-1490 02[18 [10 EB BNE ACCUM NO . GO PROCESS NEXT BYTE 
01-1500 02DA A6 09 LDX CYC LE S+ ! 
01-1510 02DC DO E7 BNE AC CUM 
01-1520 02DE 60 RTS YES. RETURN WITH CHECKSUM IN A 

01-1550 02DF ; MA SKS USED TO I NV ERT BITS IN MEMORY 

01-1570 02DF 01 
01-1570 02EO 02 
01-1570 02E1 04 
01-1570 02E2 08 
01-1570 02E3 1.0 
01-1570 02E4 20 
01-1570 02E5 40 
01-1570 02E6 80 

01-1590 02E7 ; ERR CJR ME SS AGE TEX T 

01-1610 02E7 20 4·:> EMSG .BYT , BIT I 

01-1620 02EC 20 4F .BYT , OF LDC. I 

01-1630 02F5 .E ND 

ERRORS :::: 0000 

END OF ASSEMBLY :::: O ~~ F4 

Dealers - Reserve your copies of 

COMPUTE!'s first Atari and PET/CBM books 


today. Call 9~9-275-9809 for ordering information. 
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A simple game illustrating a most sophisticated topic. The 
idea a/ recursive subroutines is one of the more com/Jlex 
notions in progra mming- a. subro utine which is its ow11 
subroutine. "Towers uf Brahma," a child's game with 
pegs and dis/is, is used lo illuslra le how recurs ion war/is 
with versions here for PL/I and Microsoft (Co mmodore, 
Apple, OSI) and Atari BAS/Cs. 

Recursive 
BASIC 
Subroutines 
Earl Wuchter 
Ca asouqua. PA 

Recursive (adj) : of: relating to, or co11stit11ti11K o proced11re 
that rr111 rt'jJeat itself i11defini1i>ly , or 1111/i/ a s/H'riJiNI COll(iilio11 
has bef' 11 1111•/ . 

Subroutine (n): a sequence of ro111puter instructions for 
pe1for111i11g a specifinl task that crw be used re/1eatedly in a 
Jnogra 111 ur in differl'll t /1 rogra111s. 

- Webster's New Collegiate Dictionary 

Used together , Lhese Lwo word describe one oflhe 
most powerful , and most fasci nating entities in 
prog1·amming, but it is a ra re bird. 

Recursive subroutines are most useful in com­
piled languages . but are seldom allowed . On the 
other hand , a n in terpreted language like BASI C 
can't help but a llow a subroutine to reenter itself, 
but some se rious problems must be overcome 
befo re the tech nique is of a n use. 

T he proble m wiLh BAS IC is th at a ll vari ables 
are global. (When a ny variable is cha nged in a sub­
routine it is changed for Lhe whole progra m.) To 
see what is miss in g in BASIC, look at a call stateme nt 
and a subrou tine state ment in a typica l compiled 
la nguage . The variables in parentheses a re ca ll ed 
arguments o r pa ramete rs: 

CALL TRY (A,X) 
SUBROUTINE TRY (A,Z) 

Whe n TRY is in vo ked , A and Z will ta ke on 
the va lues of A and X from the callin <T rouLine . On 
return , A and X wi ll receive the values of A and Z. 
Even though both routines use the variable A, the 
A in the calling routine will not be changed until a 
return is executed . T he ta tus (global or local) of 
other variables is normally up to the programmer. 

BASIC subro utines do not have a rguments. 
The normal p rogram ming practice is to have the 

calling routine ass ign va lues to subroutine va ri ables 
before the GOSUB is executed . To prevent a sub­
routine from inadve rten tly affec tin g any othe r 
routine, we giv it a seL of' local' ariab l by using 
names that do not a ppear in any othe r routine. 

A Solution to Passing BASIC Variables 
Now you can see the problem with recursive code. 
H ow can we give a subrouLine a et or variables 
Lh at are differcm fro m Lhose in the ca llin g ro utine 
whe n Lhey a re one and the same ro utine? 

T he re is a solution. We can crea te an array of 
argum en ts and have each ge neration of the sub ­
rouLine use its own ·' row" in the a rray . 

The Towers Of Brahma 
The 'Towers of Brahma" is o ne problem that is 
be t solved with a recursive subroutine. The solu­
tion , in turn , best illustrate the capability of recur­
sive cod e. T he Lwo seem to have been made for 
each other . 

T his inte1·esting mathematical problem is 
often found disguised as a child 's toy: a board with 

Towers of Brahma 

three pegs and four or five lisks of Yarying diame­
te rs that fit on Lh e pegs. T he disks a re initi a ll y 
arranged on the first peg in order of Lheir diame­
ters, with the smallest one on top. They are to be 
moved one a l a Lime, always keeping the small r 
ones on top , until they ar on the third peg. 

When the recu rsive solu tion to Lhis problem is 
coded in the proper language, it is a thing of beauty. 
A PL/I version of the subroutine is shown below. 
T his will be the model for a BASI C ver ion . T he 
main routine is not shown. T he ma in routine simply 
inputs the number of disks and makes the initial call: 

CALL MOVE (NDISKS,1,3); 

Note: In this ve rsion of PU!, arguments passed in 
as expression become dumm y a rgumenls and d o 
not change a nything in the calling routine. Adding 
zero to a variable makes it a n express ion withou l 
a lte ring its value . This feature p rovides for ex­
tremely compact cod e. 

MOVE: PROCEDURE (N,F,T) RECURSIVE; 

IF N =0 THEN RETURN; 

CALL MOVE (N-1,F + 0,6-F-T); 

PUT SKIP DATA (N,F,T); 
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THE ULTIMATE RESIDENT PROGRAM MANIPULATION SYSTEM FOR PET"'/CBM'" MICROCOMPUTERS 


SO COMPLETE, 
EVEN THE BEST OF 
THE COMPETITION 
DOESN'T COMPARE! 

EXTEND E D DOS SUPPORT 

l!I (type ' N' keyboud) These com minds miy be u~d 
< (type •a• keyt>o.ud) lntcrchingUlly, to pcrfOJ m 
I (origin.ii kcyb o.ud) the following dos wpport 
> (for 1wedgc• u ~crs ) funct ions. 

Comm.1.nd 

9 
9 N 
9 1 
!!IV 
@0 
19C 
@R 
@S 
@1 

!P U: 
!!IL 

EXTENDED EDITOR 

Comm i nd 

I 
T 
APPEND 

AUTO 

BLOAD 
BRUN 

CHANGE 

CLOSE 
CMO 

DELETE 
DUMP 
EXEC 
FIND 
GET 
KEY 
KEYS 
KI LL 
KILL• 
LIST 
LOAD 
MERGE 
MON 
OLD 
PUT 
RENUM BER 
RUN 
SAVE 
SETO 
SETP 
TRACE 
VERIFY 
WHY 
WHY! 

Func:1lon 

OISoP'1iy dlsJc \Ulus / \end comm.11nd 
Form.11 1(hudcr) .1 new diske tt e 
Force ini1l.11llzc dislc:ctle 
V.11l id1tc diskct1e{col lcci} 
Ouplic.1.tc dislce n c 
Copy or c:onc:.1. tenue disii: fil e(s) • 
Ren.11me file 

Sc r1tch lile(s) • 
List direc tory• 
Reset disk drive 
Lin dl\lc file I)( BASIC pt'Ognm • 

Func tion 

Quick lo.11d from disk 

Quick lo.1d from dlslc with i1.u10 run 
Append from dlsJc 10 end of c ~rent pfOgf ilm 

Auto Une number {•llows heider) 
Loi1.d michine l1ngu1ge {blnuy) file 
Lo1d .!Ind ell.ecute mi chine la.ngl.1.lgc progum 
011nge p.11 ttcrn 10 .inothcr pi1.ttern 
Cose one ot .all files 
Set ou tput to me (does not send • READY.•) 
Delete I unce or llnes from prop.im 
Dump 111 sulu vitilbles to sc reen OI file 
E.11;ccute 1 lile H keyboud com minds 
Find OCC\a' inces of 1. pi1.uc-rn 
Rud :ii scquen11JJ file into editor 
Define 1 key Ha spcc:i.111 function 
l1Jn key fun ctions on 
Oiwble SYSRES .. 
Oiublc SYS RES"" .ind unreserve me mory 
lmprowcd BASI C LIST commi1.nd 
Dd1.uhs to di'-'c dr ive 
Mcree from dlslc Into cta'ttnt program 
&ea.le to '1.W rcn t m1chlnt lingua&e monitor 
Re\ tore progum :ilfter ' NEW • 
Stnd progr 1m to disJc u text file 
Rinumbcr 1.ll'Or put of program 
Run cta'r t nt program, ignores sc reen g1.rbi1.g 
Def1.ulu to disk drlYe, allows replJ. ce 
Set di~ device !,, 1.llows multiple driwes 
Sci pt inter ch1.nnel, f0tmu mode, p1.glng 
Select 1of3 tt.1cc/ step modes .ind lpetd 
Com put cw ren t '60gr 1.m J.gaim t disk/ u.pe 
Print posl1ion of 11.U er ror 
Un line of b:ealr: or cn 01 
Send output to prin lcr 
Displl.y c:wrcnt vcnion of SYS RES'" 

COMPARE SPECIFICATIONS! 

Number of ADDED commands 
Number of IMPROVED BASIC commands 
Number of DOS SUPPORT commands 
Approximate added syntax options 
Instruction manual length 
Instruction manual style 
Re-loactable? 
Use on more than one (any) PET/CBM~ 
Upgradable 

COMPARE FEATURES! 

Automatic printer output? 

Selectable ASCII conversion? 

List programs without loading them? 

Formatted program listings? 

Dump SEQuential/ RELative files? 

Edit data files? 

True program merge? 

Auto number with AUTO TEXT? 

Load machine language programs? 

Auto-execute machine language programs? 

Directory (menu) file commands? 


SYSRES~ POWER~ 

33 13 
7 none 

11 none 
1200 60 

86 pages 75 pages 
structured conversational 

yes no 
yes no 
yes no 

SYSRES"' POWER '" 

yes no 
yes no 
yes no 
yes no 
yes no 
yes no 
yes no 
yes no 
yes no 
yes no 
yes no 

COMPARE " EQUIVALENT" FUNCTIONS! 


Function: Change occunnces of one pattern to another. 


Feature SYSRES"' 

Command word CHANGE 

'Wild cards' in search string? yes 
' Wild cards' in replace string? yes 
Selectable range? yes 
Match in entire text ? yes 
Match in commands only? yes 
Match exact variable names? yes 

Function: Define special one-tey functions. 

Feature 	 SYSRES"' 

Command word KEY 
Requires BASIC program changes? no 
Destroys variables? no 
Re-define any key? yes 
Maxim um string length 255 
Quotes and carriage-return allowed yes 
Re-define any token key? yes 
Retain user keys from program to program? yes 

POWER "' 

@ 

yes 
no 
yes 
yes 
no 
no 

POWER ~ 

REM" 
yes 
yes 

no 
73 
no 
no 
no 

JUST A FEW OF THE FEATURES OF 
SYSRESm 

•Fast up/down scrolling which works! 
• Advanced repeat-key routine! 
• 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 charactors as well! 

•Extended 	DOS support (requires DOS 2A or 
greater) I 

• 	Never enter another file name! All file 
commands work from the directory! 

•Supports multiple disk drives! 
• List BASIC programs, sequential and 

relative files without loading them into 
memoryl 

•TR UE PROGRAM MERGE (overlay). 
Supports subroutine libraries! 

• Load and run machine language programs 
with parameter passing! 

• Supports multiple printers! 
• Automatic printer output 	with paging plus 

formatted listings with full ASC II code 
conversion including cursor control and 
special charactors for non-CBM mprinters! 

•Edit 	text files and assembler source code 
without leaving BASICI 

• 	Renumber part of a program or even 
change the order of lines! 

• Over 700 FIND/CHANGE commands 
including var iable names (11 A$ 11 will not 
match 11 BA$ 11 ), pattern matching with 
11 wilcl-cards11 , and even commands to 
remove spaces and REM's! 

•Three 	 TRACE modes including trace 
variables! 

• Does not affect BASIC program operation! 
•One 	 AUTO-BOOT DISK ETTE works for 

ALL PET~ or CBM" compu te rs (BASIC 2.0 
or greater with at least 16k of RAM.). 
SYSRESm r.oquires 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 
disturb ing any program in RAM! 

• 	If, for ;any rnson, you are not satisfied 
with the SYSRES n system, you may return 
it along with any back-up disks (within 30 
days) for a full refund. Your disks will be 
erased and returned to you. 

· 	Di>kc ttc and Extensive Manual - nn lr $95 
(Please specify disk drive model when 
ordering.) 

CALLUSFORTHENAMEOFYOUR 

NEAREST DEALER 


We ar~ please? to announce the aquisition of the author, Don Lekei, and the rights to SYSRES"'. Don is now hard at work 
producing versions of our STOCKFILE"' series of integrated INVENTORY CONTROL, POINT OF SALE, ORDER 

CANADA ENTRY, and BILL OF MATERIALS packages for 
Tel: (604) 984-0477 the PET/CBM"' computers. The best inventory control UNITED STATES 
#6, 144 West 15th St. system for the APPLE ] ["' will soon be available for the Tel: (206) 734-3744 
North Vancouver, B.C. CBM"'. See your local dealer for details! #204, 4202 Guide Meridian 
Canada V7M 1 RS Bellingham, WA 

SYS RES~ is~ trademuk of Solidus International Corp. U.S.A. 98226(POWER"' is a trademark of Professional Software Inc.) 

SOLIDUS INTERNATIONAL ·coRPORATION 

http:disk/u.pe
http:commi1.nd
http:Ouplic.1.tc
http:Comm.1.nd
http:kcybo.ud
http:origin.ii
http:keyt>o.ud
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Brief Definitions 

Some. of the terms ·us_ed. in this article might be u'11fam.iliar. 
Heres a short descnption ofthe main ideas: 

CODE- Refers to the tatements, the lines, or the 
entirety of a program, as in the phrase "there's an 
error in your cede at line 11 O." Also used as a verb, as 
another word for programming: "I'm 'coding a 
subroutine." 
COMPILED LANGUAGE - Unlike BASIC (an 
i1lterpreted language) there are three steps to getting a 
program to run when you're working with a ·compiled 
language: 1. Write 1t. 2. Compile it. 3. Run it. After 
you write the program, a eparate prosram called a 
compiler translates what you ve written into a form of 
1n.achine language. This results in a program which can 
then be executed (run). 

Some examples of compiled languag-es are 
FORTRAN, COBOL, and PUI. The language the 
program i written in (step 1 above) is called the 
ource language and when you finish typing it you've 

got not surprisingly, the source program. Step 2 is 
where you instruct the compiler co "examine" and 
transform the source program into an executable (it 
can be executed) program called the object or target 
program. 

You can write, easil read, and easily modify 
source programs,-but you can't run them. Object 
programs, on the other hand. do run, but they are 
difficult to read (they're not written in words like 
PUT IF THEN DECLARE. but rather in machine or 
assembly language.) 
INTERPRETED LANGUAGE- Step 2 (above) does 
not take place in an interpreted languag~. There are 
only two teps to writing an interpreted language 
program (BASIC is an example) : 1. Write it. 2. RUN 
it. However, while the program is RUNning; a sepa­
rate program in the computer is "interpreting" the 
meai:ting of words like PRINT and INPUT. In <Jther 
words, the computer slows down somewhat while the 
interpreter decides what PRINT mean and just what 
kind of PRINT is invol ed (to the screen, the printer, 
a disk file?). Then the interpreter sets up pointer 
and flags and variables and momentarily sends control 
to the machine language subroutine (in a library of 
such subroutines) which can do·a PRINT. · 

All of this translating and interpreting is going 
on duri11g the RUN of the program. It's obviou why 
interpreted programs tend to RUN more slowly than 
compiled programs. On the other · h~nd, because you 
can write itlRUN it, it is easier to test parts-of a pro­
gram immediately and make the nece sary changes to 
the program itself. Debugging is easier simply becau e. 

the program yeu write is the same program chat you 
will RUN. 

PARAMETER PASSING - Thi generally refers to 
the ways that variable are made avai lable LO several 
programs ac once, (or, if the variables are local , to 
several parts of the same program at once). For 
example, if the variable CASH "holds" 15.98, we 
might wane to "pass" that value ( 15.98. the parameter) 
to another program. Some computers will cancel all 
variables when a new program is LOADed into RAM 
memory. How can the 15.98 be "passed" to the new 
program? 

Likewise, if variables are local, the value of CASH 
will be different in subroutines from what is in the 
main body of the program unles 15.98 is "pa ed" to 
the subroutines. 

Pas~ing para'!leters is handled in different ways 
dependm.g on which computer or language is being 
u e?. Co~piJed languages often allow you to put the 
variables m parenthes son the same line a a CALL 
to or RETURN from a ubroucine. The example 
CALL SUB3 (CASH, TOTAL) pnsses the values of 
CASH and TOTAL to the subroutine SUB3. It can 
later pa s variables back to the main routine in the 
ame way. using parameter (also called argumm/,,). 

PUI - A "high level" language (a opposed to lower 
level, closer co machine language) which combines 
attribute of FORTRAN and COBOL. 
DUMMY ARGUMENTS- Parameters which have 
no effect other than to tak up some necessary space. 
An example is the FRE(I) statement in Microsoft 
BASIC where the value within the parentheses can 
be anything. It's just there because the cemputer will 
not recogn ize FRE(). 
NESTING - When omething i contained by ome­
thing else. FOR I= I TO 10: FOR.J = 1 TO 2: NEXT 
J: NEXT I. This J loop i said to be nested within the 
I loop. 
STACK -The computer must be able to remember 
"return addresse ." 100 GOSUB 500 will turn over 
control co whatever is on line 500, buc eventually 
there will be a RETURN. So, before GOSUBbing 
the "address" to RETURN to is put on the computer's 
stack and later pulled off the stack by RETURN. 
There is a limit co how many return addresses can be 
pushed on the stack. This is normally no problem 
since mo tsubroutines go right back via RETURN, 
relieving the stack of the addres number. Recur ive, 
self-caJling subroutines, however, areA't RETURNing. 
It's GOSUB-GOSUB-GOSUB, etc. Unless the recur­
sion is carefully managed, the stack could quickly filJ 
with return addresse and is then said to averflow. 



Skyles Electric Works 

Epson-PETICBM Graphic ROM Pack 

For PET/CBM Owners Who Want: 
Complete Program Listing Printouts 

Complete Screen Graphic Printouts 

Graphic Printouts From Programs 


on you~ Epson Printer 

Order the Skyles Electric Works EPSON-PET GRAPHIC ROM Package. The ROM when installed in an EPSON MXBO, MXBOFT, 
or MXlOO with Graftrax Plus printer will reproduce most of the PET/CBM graphics characters. Most importantly
when using the accompanying high speed machine language program, the Epson-PET Graphic ROM pack gives a 
complete program listing with all screen controls shown (cursor, home, clear, etc.) . This high speed machine 
language program for program listing, screen image printout (screen dumps) and BASIC program controlled 
print i ng (i .e. PRINT ) automatically translates the PET-ASCII characters to the EPSON-GRAPHIC ROM characters. A 
BASIC sample program and PRINT subroutine, that may be incorporated into any existing BASIC program, completes 
this "comple te solution" package. 

EPSON MODEL ROM MODEL 

MX 70 Not Available 

MXBO (serial no. to 359999) EPGBO (EPG82, 3 ROMVersion) 

MXBO (serial no. after 360000 ) EPGBl (EPG83, 3 ROM Version) 

MXBOFT EPGBF 

MXBO Graftrax Not Available 

MXBO Graftrax Plus EPGBG+ 

MXBOFT Graftrax Plus EPGBG+ 

MXlOO Not Available 

MXlOO Graftrax Plus EPGlOG+ 


The Epson-PET Graphics ROM Pack has been designed to furnish you with PET/CBM graphics printing in the easiest 
way possible. This is done by furnishing a high speed machine language program that is "hidden'' at the top of 
your PET/CBM memory . 

The machine language program serves 3 major functions . 

l: Translates PET-ASCII code to ASCII code for program listing. 

2: Translates screen code to ASCII code for screen image printouts. 

3: Translates PET-ASCII code strings to ASCII strings for normal program printout. This feature may also be 
used for making ASCII files for your disk or tape recorder. 

INSTALLATlON: Installs Into your Epson printer 

PRICE: Epson-PET Graphics ROM Pack EPG80, EPG81, EPGBF-.$75.00 

Please specify your Epson printer model type and and serial number when ordering. 

For all PET/CBM's BASIC 2.0/Revlslon 3, or BASIC 4.0 

AVAILABILITY: Immediately from your LOCAL DEALER 

or 

VISA, MASTERCHARGE ORDERS CALL (800) 227-9998 (except California residents) 
CALIFORNIA ORDERS PLEASE CALL (415) 965-1735 

@ I231E South Whisman Road
6Skyles Electric Works Mountain View, CA 94041 

(415) 965-1735 

http:EPGBF-.$75.00
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CALL MOVE (N-1 ,6-F-T,T+ O) ; 

END MOVE; 


The BASIC program has arrays for va ri ables 
N, F, and T . Varia ble G se rves as the index LO Lhe 
arrays . G represe m s the numbe r of n es Led 
GOS Bs. The subroutine inc re ments G on each 
e n Lry and dec re m e n ts it on each re turn, thereby 
keep in g co unL of iLs own ge neration number. 
Argum nts arc passed to th e nexl ge neraLion by 
puuing va lues in LO the a nays al (G + 1) before ea h 
GO B. The ,·a riable G i ah,·ay · the curren l 
ubscrip t for any generation o r the su brouti ne. 

T his meLhod of using a rrays requires Lhat you 
kn ow befo re ha nd what Lh e m a x imum nesting 
d e pLl1 will be in orde r LO dim e nsion Lh arrays. 
This number· is a functio n of" Lhe problem, but niay 
be limited by the BAS IC in terpreter. 

Solving 21 Disks Would Take More Than Eight Days 
T he program runs in less than 2K . T he inLe rna l 
stack ·ize of m PET restr ict th e number of· d isks 
to 2 1. \\hen l try LO run more Lha n 2 1 I ge t an 
"O T OF MEMO RY"' m essage. Your ·ystem ma y 
a ll ow m o r·e or less. but don'L e xpect LO run Lhi s 
man y disks to complet ion. T h e Lime required to 
co mplete 2 1 d isks (at a ra Le of approximaLe ly three 
moves per second ) will be more than e ig hL da s, 
a nd one more disk would doub le that. 

T he BAS IC program here shows the moves LO 

b mad e, a long with a ploL of LI e n stin g level 
m ad e dO\rn Lh e left side of Lh e screen. Each increas 
in th e length of th e ploue d line indicates a GOS B. 
Each d ecrease in le n gth indicates a R ETU R . You 
ca n see a more d tail ed view of the process by 
rep lac in g the p lot with a prin LOut of Lhe u rrelll 
a rray va riables . 

Program I. Microsoft Version 

10 REM TOWERS OF BRAHMA (RECURSIVE) 
11 DIM N(22) ,F(22) ,T(22) 
12 PS="----+----+----+----+--" 
13 INPUT 11 N DISKS (1 TO 21) ";N(l) 
14 IFN(l)<l OR N(l)>22 THEN 13 
15 F(l)=l 
16 T(l}=3 
17 GOSUB 31 
18 END : : : : : : : : : : : : : : : : : : : : : : : 
31 G=G+l 
32 PRINT LEFT$(P$,G) 
33 IF N(G}=0 THEN 43 
34 N(G+l)=N(G)-1 
35 F(F+l)=F(F) 
36 T(G+l)=6-F(G)-T(G) 
37 GOSUB 31 
38 PRINT TAB(l9)"DISK#"N(G)"FROM"F( 

G) "TO"T(G) 

39 N(G+l)=N(G)-1 
40 F(G+l)=6-F(G)-T(G) 
4 1 T ( F+ 1) =T ( F) 
42 GOSUB 31 
43 G=G-1 
44 PRINT LEFT$(P$,G) 
45 RETURN 

Program 2. Atari Version 

11 DI H t-K 22)) F< 22) IT< 22)) P$( 20)
12 P$=n____ ---+---+---u 
13 ? UN DISKS ( 1 TO 21 ) 11 i: HPUT T=t·K 1 )=T 

14 IF T< 1 OR T>21 Tl·EH 13 
15 F< 1 J=l 
16 T< 1 )=3
17 GOSUB 31 
19 8-[I 
31 G=G+l 
32 IF G THEM ? F1-< L G ) 
33 IF t·f:: G)=0 Tl-EH 43 
34 t·K G+ 1 )=t·K G )-1 
35 F ( G+ 1)::FC G ) 
36 T< G+l )=6-F( G )-T< G) 
37 GOSUB 31 
38? 1 

11 DIS1<: #11 ; t·KG) ; " FRQt-1niF( G);" TO 
_;T(G ) 
39 t·K G+ 1 )=t·K G )-1 
40 FCG+l )=6-HG >-T<G) 
41 TC G+ 1)=T ( G ) 
42 GOSIJ8 31 
43 G=G-1 
44 IF G Tl-EN -~, F1< LG ) 
45 Fi:TU~'N © 

MEMOREX 

rLEXIBLE DISCS 
WE WIU NOT BE UNDER­
SOL.Dfl Call Free (800)235-4137 
for prices and information_ Dealer 
inquiries invited and C.O.D.'s 
accepted 

PACIFIC 
EXCHANGES 
100 Foothill Blvd . 
San Luis Obispo. CA 
93401. In Cal. call 
(800) 592-5935 or 
(805) 543-1037 
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~ Santa Cruz Educational Software • Tricky Tutorlals • Santa Cruz Educational Software •Tricky Tutorlals • Santa Cruz Educational Software• Tricky 
~ 	 ~ 
~ 	 c-~ 
~ 	 ~ 

~ ATARI (tm) GRAPHICS AND SOUND MADE EASY! ~ 
en... 
~ 
;;;SANTA CRUZ EDUCATIONAL SOFTWARE HAS WRITTEN A SERIES OF AFFORDABLE PROGRAMS THAT DEMONSTRATES MANY OF THE 
;>SPECIAL " TRICKS " THAT ONLY THE ATARI 400/800 COMPUTER IS CAPABLE OF DOING. WE OFFER EVERYTHING FROM A PROGRAM c 

THAT DOES FANTASTIC HIGH RESOLUTION GRAPHICS TO ONE THAT ACTUALLY DIALS YOUR PHONE.. .. • 	 N 
m ..Q. 
c 

~************************************************************ = ~ 

N !!. 

2 MASTER MEMORY MAP{tm) - This is really the key to us· Tricky Tutorials (except #5) require 16K KID 'S 11 - Includes the fo llowing: 1) TREASURE - g' 

';; Ing lhe ATARI'S capabil ities . We star1 out by explaining 1
memory for cassette orders and 24K for disk.
'E how 10 PEEK and POKE values into memory so that even 	 ~:l~r~~e ~~~he~~~~ ~~:~~;:s~t~~~{i~~gi:~:~~ti~~~G1~~i~ ~ 

The price is $19.95 each. Tricky Tutorials #1 ;,: 	 new programmers can use this . Then: we give you over 15 talk back 10 the compu ter about tour subjects : 3) MATH CD 


pages cl the memory locations that are the most useful. The to 6 in a notebook cost only $99.95, a $30 QUIZ - Nice musical and graphical rewards tor good • 

•.,, inlormation is condensed tromboth the ATARI ·sOperating savings. scores . Parents input the level of difficulty . ~ 

]!.... System Manual andvarious ar1icles and programs . II is. of 


KID 'S 12 - Aspelling Quiz. a '" scrabble'" type game . and ~ course. useful even for experienced programmers as a 
0 	 a version of Touch with the computer giving all the direc· ~ 
'Ej 	 reference. Also. we highly suggest thal dealers ofter this THE GRAPHICS MACHINE!! - Turn your computer inlo an lions' Both Kid's programs require 16K tape or 24K disk ~ 
~ 	Memory Map to customers who request lo be told how to incredible graphics tool with advanced commands like ci r­ and cosl $14.95 each. 	 ;;;­.i< use the power ot the machine. We guarantee ii will answer cle . box. till . polygon . li ne. help. etc . 3 colors in graphics 8 	 Ci".2 	 many of the questions you have about the machine.t= 	 with instant text ' !! Create colorfu l business char1s or MINl·DATABASE/DIALER - This unique new program • 

beauti ful drawings and then save or retrieve them from stores and edits up to 8 llnes of intormation such as name. g'$6.95 disk in 5 SECONDS. YES . it's that tasl. Needs all 48K . address . and phone numbers. or messages. inventories or ; 
disk. and costs S19.95 anything you want. II has the usual son. search . and print

TRICKY TUTORIALS(tm) options, but ii also has an unusual feature: II your flies in· a 
elude phone numbers and you have a touch· lone phone . .., 

n; fl : DISPLAY LISTS - This program teaches you how to the program will DIAL THE PHONE NUMBERS FOR YOU 1 ~ 

~ alter the program in the ATARI that controls lhe formal of 
 This is perfecl lor those who make a lot of calls like ~ 

..., lhe screen . For example : when you say graphics 8 the 
 salesmen. teens . or those try ing to gel through to busy S 

g machine responds wilh a large graphics 8 area al the topol 
 numbers 1acls as an auto·redialer). II is also a lot ot fun to g
;ii the screen and a small text area al the bottom. Now. you use. Requires 16K cassette or 24K disk and costs S24.95 !!. 
.., will be able to mix the various modes on the screen at the en 
2 same time . Just think how nice your programs could look FONElONE - For those who only want to store name and o 

';; with a mix of large and small tex1 . and both high and low phone numbers and have the dialer featu re as above, we ~ 

'E resolulion graphics . this program hasmany examples plus 
 ofter this reduced version. Same memory requirements . ~ 
;,: does all of fhe dit1icult caluculations' $19.95 bul only costs $14.95. Don't forget you must have atouch· •tone phone. • ~ 
"' 12: HDRIZONTAL/VERITCAL SCROLLING - The inform· PLAYER PIANO - Turns your keyboard into a mini-piano ~ ~ alien you put on the screen . either graphics or text. can be 

and more . Multiple menu options provide the ability to '::. ~ 	moved up , down or sideways. This canmake some nice el· 
create your own songs. save or load data tiles using c 

~ 	lects . You could move only the lex1 on lhe boltom hall of lhe 
casselte or diskette. tix or change any ot up to 400 notes in ~.i< screen or perhaps create a map and then move smoothly 
memory . and play all or par1 of asong. Thescreen displays Dr.2 over ii by using lhe joystick $19.95 
the keyboard and indicates each key as it is played trom a ~t= 
data tile or the notes you type . You don 'I have to be amusi· en• 13: PAGE FLIPPING - Normally you have to redraw the 
clan lo enjoy this educational and enter1aining program. 3_~ screen every time you change the picture or lext. Now you 
Requires 24K cassette or 32K disk. $14.95 ... ~ can learn how 10 have the computer draw the next page you n 

0 want 10 see whileyouare still looking al the previouspage. BOWLERS DATABASE - Provides lhe league bowler with 2 
en then flip 10 ii instantly. You won't see ii being drawn . so a the ability lo record and retrieve bowling scores providing N 

~ complicated picture canseem lo just appear. Depending on mpermanent records. The data may then be analyzed by the Q. 

~ your memory size and how complicated the picture . you cprogram and displayed or printed in summary or detail .. 

~ could flip betweenmany pages . thus allowing animation or 
 term. Data may be stored on cassette or diskette and up­ ~ 
~ other special ettecls with your text. $19.95 dated quickly and eflicienlly . The program proivdes such = w information as highest and lowest scores by individual !!. = 
:::I 14: BASICS OF ANIMATION - Shows you how to animate game. { lirsl. second . and third games throughout the g>u simple shapes using the PRINT ano PLOT commands. and season), high and low series. curreryl average. and more. = 
.., also has nice little PLAYER/ MISSILE Graphics demo 10 The program listing and documentat ion provided are a ! 
~ learn. This would be an excellent way to slar1 making your MINI-WORD PROCESSOR - This is for lhose ol you who tutorial on ATARI basic and record keeeping . Requires 16K ii: 
en programs comealive on thescreen. Recommended for new have a printer. but don 't wanl to spend $100 or more lor a tor cassette or 24K tor disk . $14.95 •
:, owners $19.95 	 ~fa ncy word processor. II is suitable for simple editing of 

/f7: DISK UTILITIES TUTORIAL - This Tutorial both otters ~ ~ 	 text. accepts most control characters lor your printer. and 
#5: PLAYER MISSILE GRAPHICS - Learn to write your 	 you several programs to aid in the use of your 810 Disk ~0 	 text is stored on disk lor easy retrieval. Holds 2 'h typed

:i own animated games and business applications! The 	 drive, and teaches you how these utilities were written at ~ pages al a lime. Requires 32K, disk or lape. $19.95 
';. Tutorial begins with many small examples that complement the ·same time. The utilities included are a Menu program, 
~ the 50 page manual. then gradually builds up to a com­ aDisk inspector (look at sectors on the disk), a Disk Direc· ia­0 

t= plete game as everything you need to know is explained BOB 'S BUSINESS - 14 small business type programs tor tory printout program. a Format utility to quickly format ;;; 
• fully. Also included are two machine languageroutines that home or office. all chosen lrom a nice menu . Suppons large numbers of disks. and a utility that allows your pro­ • 
"' you can use to animate Players from Basic. Next we in­ grams lo star1 running by just turning on the 810printed outpu l. 169 sectors ol output require 16K tape . or 

32K disk. $14.95:;; elude one of the best editors currently available, one for (Autorun.sys) . Requires 32K ot memory and costs only g' 
~ Playfield shapes. and one for Player shapes. Al l of the ex- $29.95 ; 

amples and games run with 16K Tape or 32K Disk. The 

~ two utilities require 32K to run. $29.95 :**************************************** 2 
_g 	 * N 
;; 16: SOUND - From explaining how to create single notes. :+ SANTA CRUZ EDUCATIONAL SOFTWARE ~ 
~ to demonstrating complex four channel sound effects . this * SEE YOUR LOCAL DEALER 5425 Jigger Dr. , Soquel , CA .95073 -~ 
-a 	 newest tutorial is greal. Even those experienced with * -
~ 	ATARl's sound capabil llles will find the menuof sound et· Jt OR C.O.D. Orders call (408) 476-4901 g 
~ lects a needed reference that can be used whenever you * ORDER FROM·. *Include $3.00 postage (SI .00 lor Memory Map) !!. 

are In the need ol a special sound tor your programs . ..._ •1 C lit • • I d 6 511 "'E Everyone will lea rn something new' Wri tten by Jerry .,.. n a orma , Inc U e • ,. tax 
;,: 	White . S19.95 : Visa and MasterCard Accepted ~ 
Santa Cruz Educational Software• Tricky Tutorials • Santa Cruz Educational Software *Tricky Tutorials• Santa Cruz Educational Software• Tricky: 

0 
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A Monthly Column 

David D. Thornburg 
Associate Editor 

A Fractal Of My Former Self ... 

As I was going to St. Ives, 

I met a man with seven wives. 

Each wife carried seven sacks; 

And in each sack was seven cats; 

And with each cat was seven kits. 

Kits, ca ts, sacks, and wives, 

How many were going to St. Ives? 


If you remember this puzzle from yotff childhood 
you probably remember Lhat the answer is one. 

Well, Lhat may noL be very exciLing; but suppose 
you ;.u-e walking to St. Ives and you want to know 
how far it is from some other location - Here, for 
example. The first thing we might do is look at a 
map. 

F1·om the map we see that St. I' es and He1·e 
are both coast Lowns located nea1· bays. In beLween, 
Lhe coastjuLs out to sea. 

Figure 1. 

How long is the coastline between the towns of 
He1·e and St. Ives? If we set a pair of dividers to 
span the distance between the two towns we get 
one measurement. This distance is one kilometer. 

Figure 2. 

But this path doesn't take us along the coast. If 
we set our dividers to measure in units of 1/3 of a 
kilometer, we can trace a path which more closely 
fo llows the coastline. 

Figure 3. 

By counting each 1/3 kilometer increment we 
can see that this path is 4/3 kilomeLe1· in length. 
Next, let's set the divide 1·s to 1/9 of a kilomete r and 
measure the distance again. 

Figure 4. 

This looks more like the actual coastline and 
gives us a distance of 16/9 kilometers. Since we . 
replaced each straight line in Figu1·e 3 with a replica 
of Figure 3, we can see that the length of the coast 
in Figure 4 can be wrillen as 4/3 * 4/3 . 

Now let's set the dividers to I /27 of a kilo meter 
and measure again . 
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BIG MATH 

ATTACK™ 


Chall n 1ng n w math program ... 


Sharp n you r skills b mering the corre t answer 

before th qua ion "lands· on your city! Provides 

hours o educational en ertainmenl 

Fea ur s: 


Full color 

High resolution graphics 
 e-
Anima tion 

• 	 Sound 

Fou r math functions(+ . -. x. ~ ) 


T o le els for each funct ion 

Recommended for grades I ·6. A ailable or he A TARI [, PPL II. 
ATARI I K (cass.) ....... . . . . . . ... .. .. . S20.00 
ATARI 24K (disk) . . . . .......... .. ........ . .• . . S25.00 

Requires t\ Tt\ I BASIC Cdrtridg • 

APPL II (di k) DOS 3.2/ 3.3 ...... . . $25.00 
Requires pplesoft Basic 1n ROM. 

Ask for it at your local computer store. 

MICROMATH 
revolutionizes the.., 
teaching of math! 

ra MlcroMath 1s the only lull , one·semestor course 
of lls ktnd in Nonh Ame rica and Is highly praised by 
inst ruc1ors who use it. 

E
Grade 8 lo Co llege Level 

Mlcr0Ma1h Is a comple 1e review matncmatics 
cou rse which will be of value to students from Grado 8 
to college level. 

93 Lessons , 16 Tests , 150 Page Workbook 
Students can choose from 93 separate lessons 

0 
(each with pre-les t and lesson) and work comfonably 
at their own speed, with peers or Individually. Each 
unit has ll s own post·test and the entire package Is 
supplemcn1 d with a 150 page workbook. 

Runs on COMMODORE PET 16K and APPLE 11 + 
Versions are available lor all DOS formats. I.. SSOO tor Complete Package 
A demons tration disk, consis ting of 8 sample 

lessons nCI 2 tests, Is avalla le tor only S25 {relun· 
oable upon purchase of complete oackage). 

·-(.) For more Information: 
Wri te · Mr. E.H. Bangay 
~ SHERIDAN COLLEGE 
~	Trafalgar Road 

Oakville, Ontario 
Canada L6H 2L1 

or Call · (4 16) 845·9<30 

LOGO 

© M.l.T. 

Krell's LOGO for APPLE II* 
Includes: our new low price and 
1. Two copies of Krell's LOGO for Apple 11• . 
2. A UTILITY disk containing M.l.T. 's extremely valuable dem­
onstration material, a series of pre-defined shapes which may be 
substituted for the LOGO TURTLE. and Krell 's timesaving library 
of pre-defined procedures. 0 

3. ALICE IN LOGOLAND, a twenty program tutorial series for 
intermediate and experienced programmers new to the LOGO 
language. · 
4. The technical manual LOGO for Apple 11• by H. Abelson & 
L. Klotz . This is the official technical manual issued by M.l .T. 
5. LOGO FOR THE APPLE 11• by Harold Abelson, Byte Books. A 
complete Instructional manual for intermediate and advanced 
users of LOGO. 
6. THE ALICE IN LOGOLAND PRIMER, a step by step. lavishly 
illustrated introduction to LOGO for those who are new to both 
programming and to LOGO, (available in May and sent free to 
all purchasers of Krell 's LOGO for Apple II") . 
7. A comprehensive wall chart that portrays, explains and graph· 
ically illustrates the LOGO commands in action. 
8. A one-year's free subscription to the LOGO & EDUCATIONAL 
COMPUTING NEWSlffiER. (Regularly $30.00 per year). A new 
authoritative source of information about the structure, classroom 
application and capablfrties of LOGO, plus an up to the minute forum 
on the most significant new ideas and issues in educational 
computing. $149.95 

College Board SAT• Prep Series 
. TRS-BO, APPLE, PET, ATARI , CP/M, PDP-11 Based on past 

exams, presents material on the same level of difficulty and in 
the same form used in the S.A.T. 
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. $229.95 
INDEPENDENT TESTS OF S.A. T. SERIES PERFORMANCE SHOW 
A MEAN TOTAL INCREASE OF 70 POINTS IN STUDENTS' SCORES. 
GRADUATE RECORD EXAM Series - Educator Edition includes 
28 programs covering Vocabulary, Word Relationships, Reading 
Comprehension, Sentence Completion. Mathematics. Analytical 
Reasoning.and Logical Diagrams . $289.95 

Micro-Deutsch 
MICRO-DEUTSCH set includes 24 grammar lessons. covering 
all material$ of an introductory German course. Four test untts 
also included. Grammar lessons use substitution transform­
ation drills. item ordering. translations and verb drills. Drill 
vocabulary based on frequency lists. Suitable for use with 
any high school or college .textbook. Extensively field tested 
at SUNY. Stony Brook . APPLE" . PET" . S179 .95 o 

Isaac Newton + F.G. Newton 
Perhaps the most fascinating and valuable educational game 
ever devised - ISAAC NEWTON challenges the players· to 
assemble evidence and discern the underlying ··Laws of 
Nature·· that have produced this evidence . Players propose 
experiments to determine if new data conform to the ··Laws 
of Nature "" . FULL GRAPHICS NEWTON - presents all data 
.in graphic form. This game is suitable tor children. Players 
may select difficulty levels challenging to the most skilled 
adults . Both Games S49 .95 

i'ii'J ..TheKrell Software Corp. ~ 
tat e o l rhe Arr in Educa ti o nal Computing ·· 

BROO ROAD 1 STO BROO t 790 15 61 75 5139 
Kr ell uhu.df o rp ha!<> no o ffi r 111I llf"' u. 1th rh o• Cull pgP I lllldn r~ammn 1 111n 
Board or !h t> Ld ano fld l lf"'-1in9 ...,t' f\'1t" f' Kre-11 D , hO\.l.t'\\'f. d ~upplK'T of produc b 
ro 1tw FT Y ~ r.-... Hlen 1s acfd ~a l *'' ld,11. 
PROGRAM~ AVA ILAB LE 1-CJH Tll F. TR S80. AP PL! 11 . PET & ATARI 
· rr<1dPmM k..., of ApplP Com p o rp . T.tndy Corp , C..11 11ir11odorf' Corp . A t~n orp 



66 COMPUTE! July. 1982. Issue 26 

Figure 5. 

tt E R E ST.
IVES 

This brings us even closer to the coastline and 

gives us a distance of 4/3 * 4/3 * 4/3 or 64/27 kilo­

meters - more than twice our original estimate. 


By now it should be obvious that each time we 
reduce.the setting of our dividers by 113, the path 
length increases by a fac to1· of 4/3 . If we were to 
walk along the coast by following every nook and 
crann y. the distance would be 4/3 * 4/3 * 4/3 * 4/3 * 
4/3 .... etc. In other words, the length i infini te. 

T he reaso n for this is that each part of the 
coastline is an infinite set of rep licas of the overall 
shape shown in Figure 3: If you were Lo look at a 
high magnifi cation view o f the coastline it would be 
.iusl as bumpy as a lowe r magnification view . 

Real coastlines don't have infini te len CTths of 
L> ' 

course. but our imaginary coastline does because it 
is made from a type of self-similar curve called a 
frac tal. Mathematical expression · o f this type have 
been known for orne time but were not studied 
much because mathematicians thought their prop­
er ties were too stt·ange. For an insight into just how 
strange these fu nctions are, yo u might want 1.0 look 
al the book Fmrtals: Form. Cha11ce, and Dimension by 
Benoit i'vlandelbrot (Freeman 1977). This book 
discusses the properties of curves such as the one I 
chose for the imaginary coastline . This function is 
called a Triadic Koch cu rve and was discovered by 
von Koch in the early I 900's. 

Mandelbrot's book provides an inte1·es ting 
glimpse of this strange mathematica l world , but is 
quite fru strating in that he doesn 't show the reader 
ho\' to express these curves so that a computer 
cou ld draw them. 

Have you guessed that the turtle might hold 

the key to drawing fractals ? 


First, let's look at Figure 3, since this is the 

basic building block from which all the o the r curves 
are made. A procedure fo r creating this (igure is 
shown below in both Apple LOGO and Atari 
PILOT. (This also lets you see the similarities and 

differences between these two languages.) 

Apple LOGO Atari PILOT 

TOFO :SIZE *FO 
FORWARD :SIZE GR: DRAW#A 
LEIT60 GR: TURN-60 
FORWARD :SIZE GR: DRAW#A 
RIGHT 120 GR: TURN 120 
FORWARD :SIZE GR: DRAW#A 
LEIT60 GR: TURN-60 
FORWARD :SIZE GR: DRAW#A 
END E: 

If you move. the turtle. to the left ed ge of the 
screen and turn 1t to .face n ght. then , b) using the 
procedure FO, a replica of the curve in Figure 3 
shout? appear on. your display. For a li ne length of 
81 umts (a good size for Apple LOGO) you would 
type FO 8 1. In Atari PILOT you might want to use 
a lme length of 54 units (because of screen resolu­
tion diffe rences between the Atari and Apple 
graphics) . To do this , just type: 

C: # A=54 
U: *FO 

a nd you should see a curve similar to that in 
Figure 3. 

Now, what about Figure 4? In ou r coastline, 
e~ch straigh~ line section is replaced with a copy of 
Figure 3 wh ich has been reduced by one-third . 
Let 's ca ll the proced ure to do this FI. 

Apple LOGO Atari PILOT 

TOFI :SIZE *Fl 
FO :SIZE/3 U: *FO 
LEIT60 GR: TURN-60 
FO :SIZE/3 U: *FO 
RIGHT 120 GR: TURN 120 
FO :SIZE/3 U: *FO 
LEIT60 GR: TURN-60 
FO :SIZE/3 U: *FO 
END E: 

Suppose we next want to drnv• the next level 
of this cu1·ve. All we need to do is create a copy o f" 
Fl (called F2) in which references to FO are 1·eplaced 
by references to FI. Each time this procedure is 
used it will use FI which will use FO. Ir vou fo llow 
this process a few more times. you might make a 
procedure called F20 which uses Fl9, and soon. 

How far do we need to go? If our original 
curve (Figure 3) used a line length of 27, for exam ­
ple , then each line should be 9 units long for FI ,3 
units long for F2 and 1 unit long for F3. Since the 
display can't show lines less than I clot long, it 
hardly makes sense for use to try to make this 
curve with anv finer resolution . 

In a future column we will show how LOGO 
lets you crea te these curves wi th just one procedure. 

leanwhile, you can test your abi lities by using a 
different figure as a starting pattern: 
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Figure 6. 

Be ·a use of' th e 90 d egree turns in this figure. 
those ol" yo u with WSFN \\·il l also be abl e to make 
this f'r ;1c1al c urve . 

H re is th f'irst procedure yo u will need : 

Apple LOGO Atari PILOT 

TO FO :S IZE '''FO 
FORWARD :SIZE GR: DRAW # A 
LEFT90 GR: T R -90 
FORWARD : IZE GR: DRAW # A 
RIGHT90 GR: TUR 90 
FORWARD :SIZE GR : DRAW # A 
RIGHT90 GR: TUR 90 
FORWARD :SIZE GR: DRAW # A 
LEFT 90 GR: TUR -90 
FORWARD :S IZE GR: DRAW # A 
END E: 

this wa y: 

= *A(F6RF2RF2 RF6RF) 

(You might want to have th turtle move forward 
111or with each ste p f'or th · first fe w le vels so o u 
ca n see ,,•ha t i going on mor asil y.) 

H e re is ,,·ha t o u hould get fo r yo ur fin a l 
pi cture: 

Figure 7. 

Keep c :-;pc rim m ing with oth e r palle rn s - and 
let m e kno\\' ho \\' ·o u ar doing. 

Fric11rl.1 rf 1/11' T11 rl/1' 
P.O. Rox IJ 17 

In WSFN ~ · ou ,,·ot ilcl create th e procedure * \ l .os A /10.1. C:A 9-1 022 



68 COMPUTE! July. 1982. Issue 26 

/-/ow lo 11/0Vl' and rotate objl'cls on screen. These ideas a re 
ada/Jtoblr to II/any computer gra/Jhirs /nob/ems and w11 
case the lash o/ rrealing gr1111 e.1" si111ulatio11s, etc. An Atari 
a11d Co111111orlort' vn sio11 fll'<' pres<·11tcd ris cn111/Jlf'i<' jJro­
g m111s a11d the author d1'scribr>s the 111 odificatio11s 1u'assa1-v 
.for oth n ·co111/Jl(fffs. · 

Screen 
Graphics 
Ian Paull 
Rochester. NY 

Man y compute r simulation s and games use graphics 
to re present a mathematical eve nt or model in the 
program. In a lunar lander program , for example, 
the la nde r position is first ca lculated by th e mod e l 
(ta kin g operator input into acco unt) and then 
displayed . no th e r imu la1 ion might calculate ho w 
a machine or robot should be responding to com­
pute r control. and then gra phica ll y display thi s 
in formation . 

Prng rams of th ese ge ne ral types ca n benefit 
from g raphics routines which ca n illustrate an 
object a t any location on a video screen (transla tion) 
and at any angle (rotat ion ). The BASIC program 
presented he re u es a 25 x -10 screen area ro display 
a user -general cl fi gure at a ny lo a tion and a ng le 
that the s reen can re p1·escnt. 

The screen is trea ted as a n X Y coordinate 
syste m, with the X axis nmning from left to right , 
I he Y axi running from I.op to bottom , and the 
orig in (<LO) located a l th e upper le ft co rn e r. (See 
Figure 1. ) T he plotting routine is th e main ·ection 
which ca n be modified. Brie fl y, line I 060 clears th e 
screen. Line LOSO compute · th e memory address 
to be POK Ed. from th e X a nd Y ,·a lues computed 
elsew li c r '.The POKEd address is the screen posi ­
tion which will be turned on. Linc 1090 insures 
that on ly points on the sc reen will be POK Ed. This 
line ma y be d eleted for sli ghtl y faster running time 
if you are ·ure to ah\a ys re ma in on creen. 

Lines 1070 to I 1 I0 form a loo p that plots all 
points in th e fi g u1-e to b displa yed . For compute rs 
with continuous memor)' mapped display, you may 
need to change the va lues of SS (screen start ad­
dress), SE ( ·creen encl address), RL (row length) , 
and th characte r code for a comple te ly lit cell ( 1()() 
for the PET , line 1100). Th e PET can support. 
greate r re olution (50 x 80) with additio nal so ft ­
ware, replacing the PLOT subroutine. (See refe r­

ences I and 2.) 

Visible Errors 
Kote th a t du to the coarseness of th e display, 
rotated lines will ofte n appea r warped . This is 
because, with on ly a limited number of points on 
the screen to choose from , the compute r must pick 
points as close as it ca n to the spot whe1·e th e point 
should go. often re ·ulting in visible e rror. T his 

The ten point example 
does one rotation in little 
more than one second. 

program is thoroughly REMa rked , so th e user 

o 1:1
hould hav liul · difficult · chan gin o- 01· omittirio­

sta te me nts to suit his particular need s o r 
computer. 

The subroutines actuall y doing th e graphics 
manipulations begin at line 830 fo1· rotation and 
970 fo r translation. Since tra nslation i imple r. 
le t's look a t it first. 

In moving a point from o ne spot on a g raph ro 
another, the X and Y processin g can be handled 
separa te ly. ( ee Figure 2.) In tr;.1,·el ling fro m poim
X,,, Y0 , to X 1• Y1, th e diffe re nce in X (shown as 
.6. X) is simpl y added Lo X0 , a nd the diffe re nce in 
Y, a negative va lue in this example (s hown as !:::,. Y) , 
is added to Y0 . For this single point tra nslation, 
th en : 

X 1 =X0 +'6.X 

Y 1 =Y0 +,6.Y 


Subroutine 970 performs these additions fo r 
each translation of X and Y, for each point in the 
figure, and re places the o ld X and Y value for 
each point with th e new values. It a lso keeps a 
running total on th e X and Y translation. to be 
used in the Rota tion subroutine. Also , the Plot 
routine i · called he re to display the ne \I". translated 
po ints. 

The Rotation subroutine al line 830 is more 
compli cated. T he rela tionship be tween an existing 
point (X0 , Y0 ) a nd th e new computed poinl (X 1, 

Y1) can be expressed as: 

X 1 =X0 cos (a)- Y0 sin (a) 

Y1 = X0 cos (a) + Y0 cos (a) 


where a i th e angle of rota tion. Fo r d e ta ils on th 
deriva tion of these relationships, see re fe rence 3. 

The Method .Of Rotation 
These equations d escribe rotation of a point about 
the ori1rin. On initial entry of data for th e patte rn 
to be displayed , co01·dinates are chose n so the axis 
of roration is at the origin. Then , if we later wish to 



• the battle for the moons of Jupiter • 


Blast your way through the alien mine 
fields! Defend the rnoonbases from an 

atta kin g alien armada! It won't 

b a y. To win ou will need to 


mount a h roic assault on the 

alien mother ship. 


Moonbase Io combines three 

xci ting arcade adventures in 


one exc iting ga me . The machine-
language program by John 

Konopa uses advanced graphic and 
sound effects . Action is fast and exc iting -

var ing I ve ls of skill required to go 
from one part of the game to the n xt. 

BEYOND SOFTWARE's arcade-
adventures are the next gen ration in 

computer ga me for the ATARI® 
computer. A voice-activated 
program will help you m et and 
overcome the challenge-it may 
be an a lien invasion , a fiendish 
murderer preying on a country 
vi ll age or a tr a ure trove buried 
deep in the shark- in fe ted sea. 

Moonbase Io is available at fine 
computer dea lers . Or, direct ly from PDI 
for 29.95 plu 2 .00 hipping and 
ha nd Iing. 

Requires 24K ATARI® comput r with disk and casse tte . 

Cassette vers ion available soon. 


Program Design, Inc., 11 Idar Court, Greenwich, CT. 06830 203-661-8799 
ATAR P" b a rcgbtcrcd lr3dcmark of Atari, Inc . 



CALL.TOLL FREE 

800·424-2738 

From Synapse (q 
There's trouble In the barnyard, and th is machine­
language, arcade game will challenge OYen the most 
experienced arcade player. You try to help Ma Hen save 

FROGGER 

By Biii Budgefrom Budgeco 
An exciting, challenging Video pinball elmulatlon game 

18ATARI~ 

By Nell Larimer from Adventure Int. 
A space battle between yourcrulser and wave-after-wave 
of enemy ships. You can destroy them with your energy 
darts or you can ram them-as long as your shields are 
Intact. The action takes place on a continuous horizontal 

landscape. You control the altitude and speed of your 

craft as you pursue the enemy. Skill level 1 Is exciting, 

and there are four more levely available~~pr:/

16KTape .... .....$~ " . 

NOW THROUGH AU!fUSr 1 ONLY: . . . PAY JUST $15.98 

24KDlsk . . .. . .... ~ 

NOWTHROUGHAU6°U~1 ONLY ... PAY JUSTS19.98 


ByWarran Schwader &Ken Wiiiiams 

You, alone, can save the Earth Federation from the 

lawfessallens who roam our galaxy. Not only have these 

lnvadefs been attacking our home planet-they're also 

raiding our space colonies! Space travel has become 
lncreaslngly dangerou8, as has friendly trade. But 
supplies must go through. As the pllot of the Federation 
fighter THRESHOLD, It's all up to you! High l'980futlon 
graphics and sound plus ''save the game" feature. 

40KDlsk ... , ...................... . ..... , ..$39.95 


DEADLINE 
An lnfocom (TM) Adventure 
You have only 12 hours to solvll the mystery of the dead 
man and the locked door-or the killer will strike 
agaln...and this time, you may be the vlctlml WOt1dng 
from an actual dossieron this claYer and baffling Cl1me, 
you must Piece together the many clues and watch out 
for the suspects-oneof them lstheklllerl Usecamplete 
sentences and lllOl8 than 800 words of vocabulaly. 
"Sawthe game" feature. 

321< ........ . . . ...... ....... ..... ' .. ....... $49.96 


POOL 1.5 
By Hoffman. St Germain & Morock from IDS 
A remarlalble actJon.slmulatlon of the real thing, this 
program allows full control of your "CUIH!llck'' for 
engtish, aim and control. Play four different types of 
pool 81 your choice of table speed, with "Instant replay" 
of any shot! HI-RES color graphics ara used throughout 
this reaMlme game. 

"481< Olsll . ......... . ... ......... ...... . .. ... S34Jl6 


the eggs and chickens from the wily fox. The action gets 
taster and taster as eggs tum Into chicks, feathers fly, 
chickens squawk, and all bedlam breaks loose. You'll 
really have to think fast to outwit this fox. 

16KTape .. . .... .. ~ ~:2t:J%/ 

NOW THROUGH AUGUST 1ONLY: . . . PAY JUST$23.96 

LANGUAGE 
TEACHER 

By Cindy andAndrew Bartorillofrom Acom 
Learn the basics of a foreign language. LANGUAGE 
TEACHER ofln hundleds of word combinallon8, Y81b 
conjugations and phra9es. Then! Is an option fClf having 
mulUpi&dlolce ~ and for being 1'8!asted on 
mlsaecl Items. Full printer capablllty and a gnat dael of 
' 'human engineering" further enhance the programs. 
Teacher.I wilt appraclate the ample documenlatton and 
the ability to getprintouts of quizzes. CUnwttty avalllble 
languages are: French, and Spanish. ltallan&Germwi 
avallable soon. 

32KDlsks •.••••• .•• .•• ••..•. S29.95forMChPl'09111111. 

TEMPLE 
OF 

APSHAI 
From Automated SlmulstloM 
The first of the OujonQuesl eelles, and still one of the 
most popular. In exploring over200rooms In the magical 
labyr1nth, you will encounter lllOl8 than 30 kinds of 
f1181'80m9 monsters guarding OYel' 70 treasures. Some of 
the treasures wtlt help you rn your quest, but you must 
81111 watch out for the many mons1ers and traps that 
sprtngout from the walls and ehadows. 
32KTapeor0tsk ••.. . .. •.•. ••......•........ $29.96 


SpeedRead+ 

From Optimized Systems 
Improve your reading speed and comprehension at 
home with a short practice session each day. Olfers 4 
modes for reading: (1) Single phrase for developing 
phrase recognition at high reading speed; (2) double 
phrase recognlUon at high speed; (3) random phrase fOf 
pet1pheral vision; (4) column phrase for newspapers and 
magazines. Start at beglMlng leYel and proceed at your 
own pace. Chok:e of3 clasalcal texts. 

18KOISk ... ........... .. ... .. ............ . . $59.95 


From On Line Systems 
Based on arcade game Frogger. Dodge traffic and jump 
the moving logs In the stream to get home. Fantastic 
graphics. 

48KTapeorDlsk . . ... .. . . ~~..Z,%/ 
NOW THROUGH AUGUST1 ONLY: ... PAY JUST$27.98 

for from one to fol.r players. You get advano«J (lllTl8 
fNlllrN found only tn stat&ot-the«t etecltomeCllantcaJ 
plnbllll machines. Theni'a full color graphics, animation 
and sound effects, ~to occur slmuttaneously. 
Choolefrom "Easy"or"Hanl'"gmnaa.GreatGraphlcsl 

CONTROL:LER 
From Microcomputer GarMs(Avalon Hll~ 
You are the air liafflc controller who must make quick 
declalons ... or you might cause a mld4lr crash and loee 
hundreds of llwsl All actions are In REALTIME-aircraft 
will maneuver, use fuel and respond to your commands 
as a real plane would-the computer won't wall for you. 
Aircraft are plotted on realistic "radar scope." Heading, 
velocity and altltude displayed on aep8l8te chart. Selec:t 
up to 8 planee: chooae from 3 types with 3 leYela of 
difficulty. 

>IOKOlsk • ••. ' ....... ' ..... .. ............. ..$29.95 


Visit our other stores: Seven Comers Center • Falls Church, VA & W. Bell Plaza • 6600 Security Blvd. • Baltimore, MD 

- • For infonnatlon .=.i · TO ORDER CALL TOLL FREE 800·424·2738 can (202) 363-9797 

MAIL ORDERS: Send check or M.O. for total THE PROGRAM STORE purchase price, plus $1.00 postage & handling. 
4200 Wisconsin Avenue, NW, Dept. U207 Box 9609 D.C., MD. &VA.: add sales tax. Charge cards: 

Washington, D.C. 20016 include all embossed information on the card. 

http:JUST$27.98
http:JUST$23.96
http:JUSTS19.98


From Spectrum Computers 

Get the most from your micro with 
software and accessories from one 
of the world's largest selections. 

GALACTIC 
CHASE 

An all machlng language arcade game that combines 
challenging play with great graphics and sound. Insect· 
like alien ships form ranks above you, moving back and 
forth as they ready their assault. Suddenly they start 
breaking formation to swoop down on you, the lone 
defender. Fight them off with swift mlssles. ..until their 
Invisible ray slows your missiles down. May be played by 
1 or 2 players, with two skill levels. 

16KTape .. ... .. . . ~ 32KDlsk ........•.~ 

NOW THROUGH AUGUST 1 ONLY: ..•. .•• . • PAY JUST 


<'- ~-~;:kJ% I S19.98(18KTape) 

~-::.------~~. $23.98 (32K Disk) 


CAVERNS· 
Of 


MARS 

By Gl1IQ Christensen from APEX 

An award-winning an:ade g1111e that wlU chlll1enge )'Oii' 

aklll for many, many plays. You COIMl&lld the ~. 

Helioon VII Oil a mlaalon to Invade the Mlttlan high

oommll'IC1 1l1e t-iqU8l1ln 8111 IOClted deep In the 

~ eo you must dellcend ~ nmr, rock8ts, 

1.-gates, and space mines to reach your destination. 

Once thent, you activate the fusion bomb and try to get · 

out baforv It detonates. Good lucid Joyatlclc raqulred. 

16KTape • •••••.••••••• .•• •... •• •••• ••• • .•• $29.95 

16KDisk . . ... ... . .. . ... .. .... . .. .. ........$37.95 


HOCKEY 
From Gamma Software 
Ahlgl»paadvldaoactlongamafor2.3,or4players. You 
use jOyatlci<s tocontrol the playeia. The offtnsl'le pl11Y91' 
with the puck and the nearest def-'Ye player are 
automatk:lllly assigned to a joystick; Players not ao 
controlled. become "amart" players who play 
automatlcally. The action Is fast and furious, the color 
graphics and sound are realistic. Parfec:t for family 
entertainment 

16KTapeorDlsk ••• • •••• • •. • ••• •••• ••••• •. • • $29.95 

From Analog 
A remall<ably 181111stk: shooting gallely, complete with 
carnival-~ Use- your joystiok to shoot a( moYfng
owls, nibbltil, ducks, and Clay pipes. Hit stars and 
taigelll for'TTIDl:B shota. If you can shoot them al~ you11 
get • tty at the raging bear, ltanyduclla lly.llOU!h, they'll 
Ntyourbullets. Gnlat famllyfun. 

16KTape•.••••••••$21.95• Dlslt•• •..••..•. ••.$24.95 

CALL TOLL FREE 

PROG~':sTORE,....__a_·o_o_.4_2_4__.2_7_3_a... 
Summer 

Arcade 


Madness 


ACTION QUEST. 
From JV Software 
You are the ghost of the mansion In this arcade 
adventure. Using your Joystick, you move through the 
rooms in quest of prizes. You must elude monsters and 
solve puzzles along the way. Dexterity and reasoning 
skills are required to be successful In this fast-moving 

game. ~,2J:J%/ 

16KTapeorDfsk .... ... .. # 
NOWTHROUGHAUGUST1 ONLY: ..• PAY JUST$23.98 

DeKowin&ConnelleyfromMlndToys 
A unique new approach to computer gaming. 
RIGHOCHET combines diabolical strategy with fast 
action to yield agame that aatlsflils yourIntellectas well 
as your aen-. You haYB 8 playing places to move 
around, plua2blll lllUllChera. Each tum C01181staofelthar 
raposltlonlng the places or launching a ball Points 8111 
scored lllCh time the ball rlcocheta.Slmpla? Deceptlvely 
ao. Easy to mast81? Deflnltelynotl 1or2players. 

32KDlsk .............. ......... .... .'...... .$19.95 


--- ­
K·~ 
SHOOT: ~ our 11:11: ·-· 

FromK.ayta 
Get Ihle collector's ltam while you can: It's the first non­
Atarf gama In a ROM cartJfdge. Just slip the C811rtdga 
Into the skit and you can lnstanUy be playing this action­
packed arcade game. The object ls.to move your Space 
Commander through the Allen Control Sactoni, shoot 
the Allen Drolds and escape from the sectors. The 
sectors are a maze of passages and barriers that can be 
used for protection, but don't letyourcommandartouch 
tham-thay'f8 electrfftedl 

ROM Cartridge ....... .... .... ........ .... .. $19.95 


. :.· I CJ 

: h~~-~~ tj : .GHOST 
b J - :...!...: D . HUNTER 
19;) ID.. •· 

From Arcade Plus 
Theexcltlnghaurrfadhouaemazegamawhenlyoumust 
get the ghosts before theY get you! When you eat the 
pulsating "8lllllgiz8fs," the ghoSts start pulsatfng and 
becOme vulnelllbla to your attack. 51 different game 
variations keep things fntanlstlng. Play alone or In the 
"llalllHohaad" mod8. 

18KTapa•••. •••• ••$29.95· 18KOlsk ••.• ••• ••• $34.95 

From S~ Software 
The planet's inhabitants are endangered by a malevolent 
alien that beams them to his ship and transports them to 
an active volcano. You must pick them up .on&by-ooe 
with your rescue/attack ship and .transport them to 
another city while dodging lasetll and rough terrain. After 
you save as many as possible, the volcano erupts. You 
must then move each person to a volcan<>pro0f vault In 
the mountains! Great graphics and sound in this arcade 
game. 

32KTape . . .. . ... ·~ 32KDlsk . .•.. ....~ 
NOW THROUGH AUGUST1 ONLY: . . ....... PAY JUST 


~- ~~- '70% I $19.98(32KTape)
~~..:_;::::.;,._.:::..-__<='. $22.00(32K Disk) 

By John Harris from OM!na 
If you like arcade games with action, you11 low 
JAWBREAKER. Gulde your chompera throu~ a 
candyatore maza, eating ''WlfaslMlra" asyou go.You 8111 
pursued by variously colored "smilies," determined to 
knock your teeth out. Eattjawbf8akar and the "sinllles" 
tumtoblua"frowillas," andycueanaat theni! lt'soneof 
the best examples of Atari graphics and sound we'Ve 
aaeo...you'll love It! 

16KDlskorTape .. . . .. .. ...... . ...... ....... $29.95 


WNAR , 
~R1'11 ' : ~ 

~ \t.° "l . <tJ:: 
~ -'-;~~" 

ByWall, Moncrief &Jaasae from A.I. 
Grabyour~lckandSWNtoutthatouc!Hiown.ofyour 
LEM. 0100Se from tour lunar landscapeS, with many 
choices for landing 91188: Salec:l amoredifficult site and 
get more points-If you can landauc:cMSfully. You~ 
complete control of your LEM via main engines and 
email side thruster8, aod ftw euoCellful landlnga 8111 
heraldedwlth apatllotto..rt.G!Nt funI 

24KTapa . ...... ...$14.95 32KOl9k .... . ..... $20.95 


EASTERN 
FRONT 1941 
By Chris Crawford from APE 
A mapbaaed simulation of Operation BaiboeSa, the 
GennanlnvaslonofFIUSala.Acomplexandaccuratewar 
game, EASTERN FRONT pits you, as Garman 
Commander, against the tenaln, the WN!her, and the 
Ruselan forces. Good. 1188 of cololful llf8llhlcs aod 
sound, and well written doctmentatlon make this gmllll 
•winner! 

16KTapeor32KOlsk...... .. ..... .. .... . ... . . $29.95 

r.------------------------------------~
I THE PROGRAM STORE• Dept. U207 Box 9606 • 4200 Wisconsin Avenue, NW• Washington, D.C. 20016 

I Item Price Postage $1.00 name : 

I Total a~dress . I 
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rotate about this axis after the figure has been 
translated elsewhere on the screen, we must first 
translate the figure back to the origin, do the rota­
tion, and then translate back to where the figure 
had been. Naturally, these intermediate steps are 
not displayed on the screen. 

The pattern of points which makes up the 
displayed figure is in the DATA statement of line 
230. The first number is an X value, next comes its 
associated Y value, and so on until all points are 
described. The sequence in" hich points are de­
scribed here is the sequence with which they will be 
plotted. (See Figure 3.) 

Before branching lO the ROTATION sub­
routine, the following variables must be initialized: 

NP= Number of points in displayed pattern. 
IA = Incremental angle of rotation , in 
radians. 
AX, A Y = Absolute X and Y va lues that the 
axis of rotation has been translated from the 
ongm. 
XP (NP) , YP (NP) = Arrays containing X Y 
coordinates. 

Befo1·e branching to the Translation sub­
routine, you must initialize: 

XT, YT = Value of X and Y translation. 
NP, XP (NP), YP (NP) = As before. 

Note that AX and AY are normally updated in 
the Translation subroutine and should be set to 
zero at the start of the program. 

When entering this program, the user can , if 
desired. omit all REMarks , since there are no 
branches to REM statements. When running the 
program, the figure will first appear in the uppe1· 
left of the screen, partially hidden by the screen 
edge and wrapped around the display. Pressi1_1g 
the numeric keys translates the figure, a lop-sided 
plus sign, according to the s.tandard sche1~1e of 
Figure 4. In addition , pressmg the zer<:> will rotate 
the pattern 15 degrees counter-clockwise, and. 
pressing the five will rotate 15 deg1·ees ~lockw1s~ . 

As with most BASIC programs which mampu­
late graphics, these routines w<?rk slowly with large 
numbers of points. The ten pomt example does 
one rotation in little more than one second. If the 
program must rotate qui~kl y, either the in~remental 
angle of rotation can be 1_ncre~sed , or. sections of 
this program can be rewntten m machme language. 

References 

I) High-R esolulion Plotting for the PET, J. Sherburne'. 
Micro No. I 0, March 1979, Machine language routme. 
2) Workbook 3, Total Information Services, Basic routine 
for hi-res. plotting, PET. 
3) The Mathematics ofComputer Gra/1hics, J. Posdamer, 
Byte Vol. 3, No. 9, Sept. 1978. 

Notes For Atari Users 
The Atari version of this routine closely 
parallels the PET version. Instead of screen 
POKEs, ordinary X,Y PLOTting is used, 
and instead of using the numeric keypacl to 
generate the values for the translation 
routine, this program uses a joystick to 
move (translate) the figure around the 
screen. The less-than '.'<" and greater-than 
">"keys are used to rotate the figure. Be­
cause of the general nature of this program, 
it can be run in Applesoft BASIC with only 
minor changes, such as changing 
GRAPHICS 3 + 16 to GR; COLOR I to 
COLOR= 1, TRAP to ONERR GOTO, 
GET #1,A to GET A$:A=ASC(A$), etc., 
and using the keyboard, paddles, or a joy­
stick to ·get the values for XT and YT (1,0, 
or-1). 

other Machines: 
If your BASIC supports X,Y PLOTting, 
use the Atari version as a guide, otherwise 
modify variables SS, SE, and RL in the 
PET/CBM version if you have a memory­
mapped text display. (See the article for 
details.) 

Figure I. 
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Apple 
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TRS-80 

Have you ever seen a fast action 
game combined with the intense 
strategy of chess, backgammon or 
Othello? Ricochet ... the first abstract 
strategy game designed exclusively 
for the computer owner .. . is both. 
And loads of fun! 

You and your opponent each have 
six opposing blocks to maneuver and 
two launchers to fire. Your shots rico­
chet off the blocks, changing their 
position with every hit, while earning 
you points on the way to their targets. 
The longer your shot ricochets, the 
more points you get. 

You don't have to play alone, either. 
Play against any of four different com­
puter opponents, (each a different 
personality}, or another human. Five 
game variants to choose from-each 
requires a different strategy. 

Ricochet is truly competitive ... if you 
want it to be. A "smart clock" lets you 

put more pressure on your opponent 
by forcing him to play faster than 
you. But you've got to win two out of 
three (or three out of five} games to 
claim victory. 

Your computer rates you after each 
match, so you can compare your mas­
tery of the game with that of other 
players. In the long run , you 're trying 
to rack up points for your personal 
Ricochet Rating. 

Get Ricochet now at your local 
dealer for your Atari, Apple or TRS-80. 
suggested retail price: $19.95. 

Anothe.r Mind Toy 

FromEf1~T€RGAMBS
'/"",~RAY 
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Program 1. Commodore Microsoft Version 

100 
110 
120 
130 

140 
150 

160 

170 

180 

190 
200 
210 
220 

230 

240 
250 

260 

270 

280 
290 
300 
310 
320 
330 
340 
350 
360 
370 
380 
390 
4 00 
410 
420 
430 
440 
450 
460 
470 
480 
490 
500 
510 
520 
530 
540 
550 
560 
570 
580 
590 
600 
610 
620 
6 30 
640 
650 
660 
670 

REM 2-D GRAPHICS SUBROUTINE DEMO 
REM BY IAN PAULL 
PRINT"{CLEAR}":REM CLEAR SCREEN 
DIM XP(l0),YP(l0):REM ENLARGE FOR MORE ­
POINTS 
REM INITIALIZE 
POKE 59468,12:REM PUTS PET IN STANDARD ­
CHARACTER MODE 
NP=l0:SS=32768:SE=33767:RL=40:AX=0:AY=0 

REM NP=NUMBER OF POINTS; SS=SCREEN STAR 
T ADDRESS; SE=SCREEN END ADDRESS 
REM RL=ROW LENGTH; AX,AY=ACCUMULATED X ­
AND Y VALUES (NET XLATION SO FAR ) 
FOR KZ=l TO NP:REM READ FIGURE COORDS 
READ XP(KZ) ,YP(KZ) 
NEXT KZ 
REM DATA BELOW ARE FIGURE COORDS. FORMA 
T FOR EACH POINT IS X,Y 
DATA-4,0,-2,0,0,0,2,0,4,0,6,0,0,4,0,2,0 
,-2,0,-4 
GOSUB 1060:REM PLOT 
GETA$:IFA$=""THEN250:REM LOOPS UNTIL AN 

INPUT 
A•VAL(A$)+l:REM CONVERTS STRING INPUT T 
0 NUMERIC VALUE 
ON A GOTO 290,370,420,470,520,330,570,6 
20,670,720 
REM CCW ROTATE, FIXED ANGLE 15 DEG 
IA•-(15/360)*(2*):REM =PI 
GOSUB 780:REM ROTATE ROUTINE 
GOTO 250 
REM CW ROTATE, FIXED ANGLE 15 DEG 
IA=(l5/360)*(2*):REM =PI 
GOSUB 780:REM ROTATE-ROUTINE 
GOTO 250 
REM XLATE DOWN AND LEFT 
XT=-1 
YT=l 
GOSUB 970:REM XLATE ROUTINE 
GOTO 250 
REM XLATE DOWN 
XT=0 
YT=l 
GOSUB 970:REM XLATE ROUTINE 
GOTO 250 
REM XLATE DOWN AND RIGHT 
XT=l 
YT=l 
GOSUB 970:REM XLATE ROUTINE 
GOTO 250 
REM XLATE TO LEFT 
XT=-1 
YT=0 
GOSUB 970 
GOTO 250 
REM XLATE TO RIGHT 
XT=l 
YT=0 
GOSUB 970 
GOTO 250 
REM XLATE UP AND LEFT 
XT=-1 
YT.=-1 
GOSUB 970 
GOTO 250 
REM XLATE UP 
XT=0 
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680 YT=-1 
690 GOSUB 970 
700 GOTO 250 
710 REM XLATE UP AND TO RIGHT 
720 XT=l 
730 YT=-1 
740 GOSUB 970 
750 GOTO 250 
760 REM ROTATE CONTROL 
770 REM FIRST, XLATE TO ORIGIN 
780 FOR KZ=l TO NP 
790 XP(KZ)=XP(KZ)-AX 
800 YP(KZ)=YP(KZ)-AY 
810 NEXT KZ 
820 REM DO ROTATION ABOUT 0,0 
830 SA=SIN(IA) :CA=COS(IA) 
840 FOR KZ=l TO NP 
850 KN=XP(KZ) 
860 XP(KZ)=KN*CA-YP(KZ)*SA 
870 YP(KZ)=KN*SA+YP(KZ)*CA 
880 NEXT KZ 
890 REM XLATE BACK 
900 FOR KZ=l TO NP 
910 XP(KZ)=XP(KZ)+AX 
920 YP(KZ)=YP(KZ)+AY 
9 30 NEXT KZ 
940 GOSUB 1060: REM PLOT 
950 RETURN 
960 REM XLATE 
970 AX=AX+XT:REM KEEP TRACK OF ABS X 
980 AY=AY+YT:REM KEEP TRACK OF ABS Y 
990 FOR KZ=l TO NP:REM SHIFT X AND Y 
1000 XP(KZ)=XP(KZ)+XT 
1010 YP(KZ)=YP(KZ)+YT 
1020 NEXT KZ 
1030 GOSUB 1060: REM PLOT 
1 040 RETURN 
1050 REM PLOT 
1060 PRINT"{CLEAR)":REM CLR SCREEN 
1070 FOR KZ=l TO NP:REM FIGURE ADDRESSES TO ­

BE POKED 
108 0 LOC=(SS+RL*INT(YP(KZ)+.5)+INT(XP(KZ)+.5 

) ) 
1090 IF LOC <SS OR LOC>SE THEN NEXT KZ:RETURN 

:REM DON'T POKE OFF SCREEN 
1100 POKE LOC,160:REM LIGHT CHARACTER CELL A 

T SCREEN LOCATION 'LOC' 
1110 NEXT KZ 
1120 RETURN 
1130 END 

Program 2. Atari Version 

110 (J>£N #L 4) 0, 11K11 

120 ~HICS 3+16 
130 DIM XP<10))YP< 10) =REM 8-l.ARGE Dlt'EN~;
1(1{ FOR MOR£ F~INTS 
140 REM IHITI~IZE 
160 AX=0:AY=0 =1-P=10 =PI=3.1415927 
170 REM NP=NUt1BER OF POHITS 
190 FCR KZ=l TO NP 
200 READ T:XP( 1<2 )=T:READ T:YP< KZ )=T 
210 t-EXT KZ 
220 REM DATA 9ELOW ARE FIGURE C~:OS . 
225 REM FrRM FOR EACH POHIT IS >V-.' 

230 [ifTA -4, 0~ -2) 0, 0, 0, 2, 0, 4, 0, 6, 0..0, 4, 0 
)2,0,-2,0,-4 
240 GOSUB 1060 :REM PLOT 
250 IF PEEK( 764 ){L'55 THEN 300 
260 ST=STICKC0): IF ST=15 HEM 250 
270 XT=-(ST>8 ~ ST<12)+CST>4 AHO ST<8) 

2S0 YT=< ST=9 OF: ST=5 OR ST=13 )-( ST=10 OR 
ST=14 OR ST=6) 

290 GOSUB 970: F£M >~LATE ROUT HE 
295 GOTO 250 
300 GET #LA 
310 IF A< >60 Al'[) A<>62 T~M 2~i0 
320 IA=< -< A=60 )+( A=62 ) /:~( 15/360 /h 2:tP I ) 
330 GOSUB 780: R81 ROTATE ROUT !NE 
340 GOTO 250 
760 R81 ROTATE utHROL 
770 REM FIRST, Xl...ATE TO ffi!GIH 
780 FCR KZ=l TO NP 
790 >~ KZ )=>'F'( KZ )-A.~' 
Be{j YP< KZ )=YP( KZ )-A'·( 
810 ~E>ff KZ 
820 REM DO ROTATI OM f«JUT 0, 0 
830 SA=::; IN< IA):CA=COS< IA) 
840 Fil< KZ=l TO tf' 
850 Ktt=:>{P( KZ ) 
860 >-P< KZ )=l(t·t~~CA-'lP< KZ ):*:SA 
870 YP< KZ >=Kt-l*SA+YP( KZ /*CA 
880 t-EXT KZ 
890 REM :i<LATE BACK 
900 Fil< KZ=1 TO t-f• 
910 XP< KZ )=XP( KZ )+A:~ 
920 Yf'( KZ )=YP< l<Z )+A'-.' 
930 t·EXT KZ 
940 GOSUB 1060: REM PLOT 
%0 RETURN 
960 REM ::<LATE 
970 AX=AX+XT: RE~1 KEEP TRACK Cf ABS :i{ 
980 AV=AV+'l'T: RH1 KEEP TRACK Cf ABS Y 
990 Fffi KZ=l TO MP: REl'1 SHIFT >~ i::tfil '·( 
1000 XP< KZ )=Xf'( KZ )+In 
1010 YP< KZ )=YP< KZ )+'fl 
1020 ~EXT KZ 
1030 Ga3UB 1060: REM PLOT 
1040 RETURN 
1050 REM PLOT 
1060 ~HICS 3+16:SETCOLCR ~L0, 10:CClOR 
1 

1070 F~ KZ=l TO tf' 
1080 TRAP 1090 
1085 PLOT XP< k"Z)) YP< KZ ) :TRAP 40000 
1090 t-EXT KZ 
1100 RETURN 
1130 00 
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A Monthly Column 

Fred D'Ignazi? is a compute~ enth~siast and. aut~ '?r of several books on com puters for young people. He is 

presently work111g on two .major proJe.cts: he 1s wnt111g a erie of book on how to create graphics-and-sound 


ad ,·enture games. He 1s a l~o work111g on a co mputer mystery-and-adventure series for young people. 

As the father of two yo ung children Fred has become concerned with introducing the computer to children 


a a wonderful wol rather than as a forbidding electron ic device. 


The Computer 
Playground 
Fred D'lgnozio 
Associate Editor 

E1·ic ran over to the roya l-blue sliding board, 
ta nding like a p trified mo nolith in the corner of 

his school playground. H e looked up , searching 

for the top of the 
liding board. It wa 

lost somewhere in 
the drifting clouds. 
T he meta l ra il glinted 
in the un , resemblin g 
the a rm of a gia nt crane . 
The diny blue sta irs 
seemed to go up and up , 
maybe ending somewhe r 
in heaven. 

Although Eric was o nl y 
three , he confid ntly 
grabbed onto th e :::P~~~~~~~~~= 
sliding board' ste I 
handrail a nd be :ra n cling ing the st e p meta l ta irs. 

looked trange ly small , since Eric was so high up . 
Eric stretched o n his tip-toes a nd grabbed the 

ch inning ba r above the sliding board . He swung 
back and forth wildl y. 

" Karla watch! " he ye lled to his teache r. 
H alfway throu gh each arc, he smacked hi fe t 

again t the top of the sliding board. Loud pe rcu ­
sion noises echoed across the playground . 

Suddenly, Eric let go and went f1 ying down 
the sliding board. He slid dizzi ly round a nd round 
th e board ' corkscrew sp ira ls. He flc,,· off th e e nd 
of the board , sa iled aero ·s a mud puddle, and 
de molish cl a sand castle being built by two of his 
fri ends . His fri ends went crying to their teacher . 
Eric howl d. When he landed on the sandpile, he 
had scraped his bottom on the tip of an upturned 
·hovel. 

Moments la te r, the t\\O kids we re at work o n 
another sand castle, undisturbed about the prospect 
of new children fa lling from the sky. 

Eric was fa r away, o n the opposite side of th e 
playground. Hi cheek we re splas hed with g ritty 
tea rs , and his ea rs were fi lled with sand , but he was 
smiling. H e had a ne'' project. He was crab crawling 
across the g reen-shingled roof of the schoo l's 
playho use, trying to work up his courage wj ump 
in to the o ld rowboat beached unde r the house's 
eaves. Eric thought maybe he could do it. Afte r a ll , 
what's jumping off a roof to a three-year-old who 
can climb to heaven and drop from cloud and 
clobber castles? 

After he got to th e to p , Eric stopped , panted like a The Computer Alchemists 
pupp , and su rveyed his playmates, screeching 

The d ar k-suited men \\ e re frowning and fie rcely and d ashing around the playground. His friend 
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intent. They spoke a cryptic, arcane language. 
"Disk error in sector five ," said one. "Uh-huh," 
said another. "We'll have to bleed the accumulator." 
A third stared at a wide piece of pa per he had just 
ripped off a green-and-white sheet of paper so 

~ long it could have covered a ban­
V j quet table ." The OS slave program 

~ keeps stripping the control bits! " 
. ' he aid angrily. He crumpled 
~~ ?'r up the pape1· and tossed it 
~ into a navy-green waste­

\ 
1 basket under his spotless 

desk. 
The men w01·ked in a 

cool, almost Arctic room , 
drained of color by the overwhelming bath of 
white light emanating from the banks of flourescent 
lamps fastened to the ceiling. Tall panels of lights 
winked like a city's streetlights viewed from a distant 
hill. Rows of metal boxes were filled with rotating 
platters and reels of gleaming tape that spun and 
whirred. 

Staccato, machine-gun noises fill ed the room, 
as three of the boxes disgorged endle s sheets of 
paper. T he paper looked like a giant.jerking tongue 
or an impossibly long sca r f pulled from a magician's 
sleeve. 

T he men were on ly vaguely awa re of the tap­
dancing printe r and th clack ing tape drives. T hese 
sounds were muffled by a loud whoosh ing noise 
tha t eemed to cover ever thing in the room like 
an i1wisible volcanic ash. The noise came from air 
po urin g th rough the wa ll grate from huge coo li1w 
and filtering fa ns . After severa l hours in the room~ 
the noise co ul d nu mb a I e rson's whole body and 
make it feel wrapped in a cocoon of cotton can d y. 

When Alien Worlds Collide 

Eric on the sliding board and the men in the cotton­
ca nd y room seem to be worlds apart. Eric is a tod­
dler having fun on a playgrou nd. The men are 
high-level programmers and analysts design ing a 
new com purer system. 

Eric is outdoors in the sun. The men are buried 
deep in the bo,,els of the Pentagon, in a guarded, 
windowless computer room. 

Eric is cove red with dirt and sand. and sweating 
from his exe rtions. T he men a re covered with 
plastic badges that proclaim their dedication and 
their utter eriousness about their craft. Dust and 
din a1·e not permitted in their room. Only, sweat ­
cold swear. 

I used tu be one o f those men. And Eric is my 
son. ow Eric's world and th world where I once 
worked have intersected, like alien worlds colliding. 

When did the coll is ion take place? It occurred 
when I first turned Eric loose on m y home 

computer. 
The shock was antic. It was also profound . 
Eric is a person of a rbitrary, random action. 

He is a person driven by fantasy, by enormo us 
appetites and desires. His energy seems boundless. 
His temper is formidable . He vibrates to the tune 
of unchecked emotions and enthusiasms. He 
crin ges from invisible monsters that sca re him half 
sill y, then walks unconcerned pas t real monsters he 
still has n't lea rned to fear. To my most carefu l, 
clea rly put instructions, he answe1·s, "What?" 

Computers , o n the other hand , are creatures 
of reason and precision. They are powerful tools, 
the product of ad vanced technology. Computers 
a re predictable. If we put in the right command, 
we get the r ight ans\, er. Or, if we feed the compute r 
garbage, \ e get garbage back. 

Com puters and three-year-olds eem worlds 
apart.Just imagine a compute r that acted like a 
three-yea1·-old. Or imagine a three-yea r-old that 
ac ted like a computer. 

Three-year-olds are hardy and tough . Com­
pute rs are finicky and delicate. Three-yea r-olds 
revel in dirt , mud and grime. Computer · like to be 
clean. T hey work better that way. 

Knives, Forks, And Attila The Hun 

Eric has lots of nicknames: Little Hulk , Commando 
Kid. Tank, and th Lo ne Ranger, among others. 
My favo1·ite, though, is Attila the Hun . Th is is an 
apt nickname because Eric, at heart, is a barbarian. 

Can a barbarian ever learn to eat with a kn ife 
and fork? Can he be trusted in the same room as a 
computer? 

Sometime, over a year ago. I was on the pho ne 
in the kitchen ta lking with someone in Califo rnia. I 
was trying to obtain some photos for a book I ''"ts 
writing. 

Eri ·\\'as home with me all day, back then, 
while his mommy went Lo work and his si ter went 
to school. I didn ''c worry about Eric while I talked 
on the phone, since Eric was busy crayoning on a 
piece of scrap paper on the floor of my study. Or 
so I thougl1l. 

I was deeply ngn>sscd in the con,·crsation. 
trying hard to visual ize the Californian's robot 
turtle , which I had never seen. Then I happened 
to look up, and my heart stopped. 

There, on the kitchen floor, Eric was hard at 
work. creating a flag tone sidewalk made out o f my 
floppy disks. My J7op/1y disks. I had sto red all my 
books and programs on those disks. Eric must have 
known how important the disks were because he 
had ca re full y removed each disk from its protecti ve 
case and gently dropped it on the fl oor. He had 
placed all the disks in a neat row that ended at the 
refrigerator. Now that he was finished bu ilding his 
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AT LAST AN AFFORDABLE COMPILER BASIC - With amazing JD graph ics, you 
FOR OSI AND TRS-80 COLOR MA­

BASIC THAT ZOOOMMSI! 

fight your way through a maze facing real 
CHINES!!! The compiler allows you to time monstl!'ts. The graphics are real enough 
write your program< in easy BASIC and to cause claustrophobia . The most realist ic 
then automatically generates a machine game that I have ever seen on either system . 
code equivalent that runs 50 to 150 times $14 .95. (8K on OSI) 
faster. 
It does have some limitations . It takes at 
least SK of RAM to run the compiler and it 
does only support a subset of BASIC- about 
20 commands including FOR , NEXT, END, 
GOSUB. GOTO, RETURN, END. PRINT, 
STOP. USR(X). PEEK. POKE. • . I . + • - • 
X , X . = , VARIABLE NAMES A-Z, A 
SUBSCRIPTED VARIABLE , and INTE · 
GER NUMBERS FROM 0 - 64K . 
TINY COMPI LEA is written in BASIC . It 
generates native , relocatable 6502 or 6809 
code . It comes w ith a 20 p age manual and 
can be modified or augmented by the user . 
$24 .95 on tape or disk for OSI or TRS-80 
Co lo r. 

QUEST - A NEW IDEA IN ADVEN ­
TURE GAMESI Different from all the 
others. Guest is played on a computer VENTURER !-A last action all mach inP
generated map of Alesia. Your job is to code Arcade game that feels like an adven ­
gather men and supplies by combat. bargain­ ture. Go berserk as you sneak past the 
ing, exploration of ru ins and temple s and DREAQl!D HALL MONSTERS to gather
outright banditry . Wh en your force is s trong treasure in room a fter room, ki lling the 
enough , you attack th e Citadel of Moorlock NASTIES as you go . Great color. high res
in a life or death b attle to the finish . Play ­ graphics, sound and Joystick game for the
able in 2 to 5 hours, this one is differe nt TRS·80 Co lor or OSI machines. (black 
every time . and white and silent on OSI.) Tape only . 
16K COLOR-80 OR TRS-80 or 12KOSI. $19.95. 
$14 .95. 

Send $1 .00 for complete catalog of Games , Utilities & Business Software. 
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bel'.cluse tht.> eSldpt.> r oull'S keep ~t' ll llly sm,111er Tmw l11111 t. rulor yr,1ph1ls 

TARGET COMMAN D - Its you dgamst a barrage al enemy lazers that a re 
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40 CHR SCREEN AND STANDARD SK.STANDARD 3K VIC. 
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sidewalk, he began to walk on the 
disks. Then he started to hop! 
"Eric!" I screamed . I gagged 
something ina rticulate to the 
person a t the other end of the 
phone and hung up. I cha rged 
across the kitchen floor. Eric fled 
to his bedroom. 

I knelt beside the fl oppy 
disks. I was in shoc k. I was certain tha t 
the information they contained was 
squished, trampled , ruined. Several ofihe~[ 0 -I 
disks were CO\ e red with small dusty ~7..,s, / 
footprints. . ~' = 

Did _I flog E1·ic? ~~~ 
Was m y mforma-~~ s;;:J 
tion destroyed? .Q-5"' ~~ 

Happily, no . :_.:::::;::, ~ 
But that was onl y the first o f a brie f, but emo­

ti onal, se ries o f' incide nts in volving Eric and the 
fl o ppy disks. T he proble m was he couldn 't keep his 
ha nds off the m . Something pe rverse inside him 
told him he had me by the th roa l. All he had to d o 
was point to a disk. and I fl ew in to a tizzy. Eve ry 
time I left my stud y, he wo uld sneak in a nd rob 
se \ e ral disks and hide them under his bed. For 
awhile, things got so bad , I began sealing my disk 
cl n 1we r shut with strapping rape. _ju st to thwa rt 
Eric. 

T he n I had an inspira tio n. J gave Eric a disk 
of his own . It was an old disk that was no longe r 
reli able. I \\Tote Eric's name on the d isk in big 
green , magic-marke r leu e rs. I wra pped the disk up 
and gave it LO him as a presenl. 

He was d e lighted . He still keeps the disk in a 
place of honor on hi s bookshelf. 

And he stopped robbi ng m y di sks. 

Now You See It, Now You Don't! 
I have two kid s. Eric, of course, and Cati e . who is 
SIX. 

I have several compute 1·s. a nd I ha,·e turned 
m · swd y in to a videoga me a rcade a nd a computer 
prngramming worksho p fo r neighbo1·h?od kid . 

T he kids can use a ll the computers m th e 
room except one, my writi ng computer. T ha t 
computer is supposed to be off limits. 

O ne day. while the kids " . re bangin g away at 
th e othe r com pute rs, I got u p fro m my computer 
to stre tch a nd ma ke a snack in the kitchen . O n m y 
way back into the m om, five minutes late r , I hap­
pened to glance at my con:puter _scree n . Before I 
le ft the creen had been fill ed with wo rds - a 
sec;io n of a new book cha pte r I was writin g. ow 
th screen wa em pty. 

I panicked. l ran into the room yelling a t the 
kids. "Who messed with my computer?" I hollered . 

E:J8 


" My chapte r 's go ne. I 've lost hours of wo rk." 
Then I checked the compute r. I was sure it 

had been turned off, but it was still on. I did some 
more checkin g. Fina lly, I no ticed the screen brig ht­
ne s switch . I turned it. Magicall y, m y wo rd reap­
pea red . Cy cha pter \\ as unto uched . Torhing was 
lbsl. 

Just then , a ve ry contrite fi ve-year-old boy 
ca me up to me with his head d rooping. " I did it. 
i\fr . D'I gnazio ." he said. " I didn l mean to kill vour 
computer. " 

Joystick Tug Of War 
Another time, I was in the kitchen eatin g dinner 
with my fa mil y. Several children we re still p laying 
computer games in the stud y. All o f a sudde n, 
from the stud y came shouts a nd scuffling no ises. 

" It's my turn to blast the m !" one child cried . 
"You just blas ted the m! " cried a nother child . 

" ow it s m y turn !" 
I ran into the stud y and found a six-yea r-o ld 

and a nine-yea r-o ld (bro ther a nd sister ) doing their 
best to rip two joysticks o ut of a computer. 

"What a re yo u two d oing?" I sho uted . 
The kids turned toward me. Frightened, they 

d ro pped their jo sticks. O ne broke ope n on the 
stud y's hard wood fl oor. 

"Out! Out!" I yell ed. 
T hey das hed past me a nd ra n o ut th e l'rn 11t 

door of th e ho use. 

How Come This Doesn't F~t? 
Another time, I \\'as in the kitche n preparing d inner 
fo r my fam il y. It was close ro fi,·e-thi rty. and m y 
wi fe, J a net, wo uld be home soon from the o f'li ce. 
As usua l, the stud y was fill ed with kids play ing with 
the compute rs. 

I was slicing up some carrots fo r the sa lad , 
when I hea rd strange grunting noises coming from 
the study. We re the kids in there wrest li ng a mong 
the compULe rs? 

Hurried! ) I dried m y ha nds a nd went co see 
what' as the matter. 

When I got to the tud y d oor , I could_n't l?clieve 
what I saw . A fi ve-yea r -old boy was sta nd mg 111 

fro nt of" one o f the fl o ppy disk drives. T hat was 
okay. I had taugh t all the kids - even Eric - how to 
insert disks properl y into the drive . 

But this kid was n't insening a di sk. He \\'as 
t ryin g to shove a ga me ca rtridge into the d ri\T. He 
was tryin g to squeeze an inch-thick plastic box into 
a hole d esigned fo r a disk onl y a sixtee mh o f an 
inch thick. H e grunted loudl y because he was 
tr in g so hard . He knew it was a tough thing to d o, 
and he was giving it his be ·t shot. 

Strategies For Survival 
Given these tales of abused and violated computers. 
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what is the best strategy for mixing young people 
and computers? 

You could put a lock on the compu ter room 
door until the kids all turn sixteen. Or until they 
leave home. 

You could keep the computer in the car trunk 
and only bring it in the house after the kids are 
as leep. ­

You cou ld even fort ify the computer, beef it 
up, and make it indestructible, the way the military 
does with computers onboard tanks, guided mis­
siles, and submarines. 

You cou ld do these things , but I wou ld adv ise 
aga inst it. In their place , I would advise a "Com­
puter Oriemation Session," followed by frequent 
"1-efresher" courses . I would also recommend a few 
simple precautions. And trust - lots of trust. 

Based on my experience, I know that even 
todd lers can be taught to use compute1-s properly. 

$.ure, there are lapses. (Oh , boy, are there 
lapses.) But, for the most par~; Eric and his linle 
friends do an amazing job with the computers. 
They turn them on and off. They adjust the TV 
screen. They insert and remove disks and car­
tridges, even tapes. They know how to ca ll up 
programs and operate the keyboard , joysticks, and 
other controls. 

But they must be taught first. You need to sit 
them down and go over the "etiquette" of using a 
compute!". Compare it to the fam ily pet. You 
shouldn't pull its tail or try to ride on it. It wouldn 't 
like that. 

Instead , you need to be gentle with it and take 
care of it. If you do the right things, it will be nice 
to you and give you pleasure. 

Frequent drills on specific rules help a lot , 
here . 

It would help if you give the kids some respon­
sibilities for the computer's care that are just their 
own. Like keeping the keyboard free of cookie 
crumbs. Keeping the screen wiped clean of finger­
prints and all sorts of unmentionable objects. Or 
reporting any irregula rities such as wires in the 
wrong place, or anything that looks dangerous. 

Remind the kids frequently that computers 
run on electricity , and that electricity, like fire , can 
serve them or hurt them. 

Also if you can afford it, give them their own 
floppy disk, cartridge, or tape . Help them store 
their favorite programs and games. Give them a 

small case to store their printouts, game instruc­
tions, and other computer-related materials. This 
way, the computer will become partly theirs. As its 
owners, they will try harder to care for the computer 
and protect it. 

The following precautions, like the advice 
above, are just common sense. For example, I 
learned to put rugs on my study floor. Then, when 
computer objects dropped , there was a smaller 
chance that they'd actually break. 

Also, back up all your important programs 
and files. Then keep those backup copies in your 
office, your bedroom, or in a locked safe. I can tell 
you, it's a lot easier to keep your cool when your 
child puts your floppy disk in the toaster, if you 
have a backup to the disk. 

Keep all plugs, wires, and cables (anything 
electric) hidden and out of the line of fire. My kids 
could trip on a paper clip. How about yours? 

Put all your equipment on top of large, sturdy 
tables, surrounded by lots of sturdy chairs . 

Keep your cartridges, disks , tapes, manuals, 
programs, etc. organized. Make everything accessi­
ble to your chi ldren. But make them respect and 
ad here to your organ ization. 

Teach them standards. All devices must be 
shut off after use. Disks and tapes must not be left 
out after use. Everything has a place. (Nag them 
about this rule, if only to preserve your sanity.) 

Two last elements of strategy. First, try hard 
not to get upset when it looks like your kids have 
done something to the computer. Most of the time 
things are a lot better than they seem at first. We've 
had dozens of accidents with computers here at the 
"D'lgnazio Arcade," yet we've never broken a 
computer. At least not completely. 

Second, don't push your kids to use the com­
puters. Your three-year-old doesn't have to use 
educational programs to benefit from the com­
puter. Your six-year-old doesn't have to learn to 
program. 

Just the exposure to computers is doing your 
kids a world of good. Just switching buttons off 
and on. Or typing letters and shapes on the 
keyboard and watching them appear on the 
screen. 

If you make kids ' computer time synonymous 
with drndgery, with work, with tension, or with 
pressure , the kids won 't like computers. 

Don 't push the kids.Just open the do01-, and 
sit b<!,ck and watch. Computers fasc inate kids and 
that fascination will motivate them to learn on their 
own. 

And congratu late yourself on your accom­
p~ishment. You are bringing togethe r two very 
different worlds. And the results? The results are 
anybody's guess. © 



ATARI HOME COMPUTERS 


-------------­-------------­------------­-----­
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ATARI 800 
16K $669 
32K $749 
48K $779 

410 Recorder . . . . . • . • • . . . . • . . . 576.00 
810 Disc Drive . . • .. , •.•......... 5449.00 
822 Printe r . . 5269.00 
825 Printer 5629.00 
830 Modem 5159.00 
820 Pronler . . 5269.00 
850 lnler1ace . 5·169.00 
New DOS 2 Sys tem . . S29.00 
CX30 Paddle . 518.00 
CX40 Jo Slick . S18.00 
CX853 16K RAM ....... $77.95 
Mlcrotek 16K RAM •. . .... •.. . .•..•. •... . . ..• • 564.95 
Mlcrotek 32K RAM . . . • . . . • • . • • . . . . • . . • • • . . • • • 599.95 
Ramdlsk (128K) ..•. . . ••••..... . . . ....•• • ..• . $429.95 
lntec 48K Board ..•. .... •..•.. . • ... . ....... .. S199.95 
lntec 32K . . .•..•..••.....• .• ... .... . ..•..•. . . S99.95 

All RAM prices good through July 1982 onl 
One year ex tended warranty . . ....... ... ...... S70.00 


481 Entertainer ..... . $69.00 
482 Educator . . • . . . . . 5130.00 
483 Programmer s.49.00 
484 Communicator . $344.00 

ATARI HOME COMPUTER PROGRAMS 
HOME OFFICE 
CX404 ATARI Word Processor ......... ..... SI 19.00 
CX8102 Calculator . . . ... .... S29.00 
CX412 Dow Jones Investment Evaluator . .. ..... S99.00 
CX4109 Graph II. Joystick opl1onal 517.00 
CX4104 Ma iling Lisi . . . 520.00 
CX411S Morlqaqe & Loan Analvs1s . S13.00 
CX4103 Slalrslrcs 1 . . . . . S20.00 
CX8107 Sloe~ Analysis 570 llO 
CXL401S TeleLonk 1 . . . 523.00 
HOME STUDY 
CX410 1 An lnvilalion to Programming 1 ... _. .... $20.00 
CX4106 An Invitation to Programming 2 . ... .... S23.00 
CX4117 An Invitation to Programming 3 ... .... .. S23.00 
CX4107 Biorhythm . .. S13.00 
Conversational Languages (ea ) . $46.00 
CX4121 Energy Czar .. . S13.00 
CX4114 European Countries & Capi tJIS . S13.00 
CX4108 Hangman. Joystick oplional .. . . . .. S13.00 
CX4102 Kingdom ........... . .......... S13.00 
CXL4007 Music Composer . . ....... $34.00 
CX4123 Scram. uses joystick .. . .... S20.00 
CX411 2 S1a1es & Capitals . . 513.00 
CX4 I 10 Touch Typing . . . . S20.00 
HOME ENTERTAINMENT 
PAC MAN . .. . . . . ........... S3S.00 

CENTIPEDE . . .. .. . . . . . . . . • • • . . .. . 53S.OO 

CAVERNS OF MARS ...... . ....... 532 00 

CXL4013 Asteroids . . . . . . • . . . • . . $29.00 

CXL4004 Basketball . . . • • . • . . . . . . .. S27.00 

CX4105 Blackjack ... . .... • .. • •• ... . Sl3.00 

CXL4009 Computer Chess . . . . $29.00 

CXL4012 Miss ile Command .... . .... $29.00 

CXL4008 Space Invaders . . • . . . . . ... .. $29.00 

CXL4011 Star Raiders . . . . . . . . . • .......... ... $39.00 

CXL4006 Super Breakout . .. . •. •....•.•....... $29.00 

CXL4010 3.0 Tic-Tac· Toe ....... ... .. S27.00 

CXL400S Video Easel .. . .. . .. . . . . . . . .. S24.00 

PROGRAMMING LANGUAGES AND AIDS 
CXL4003 Assembler Editor . . . .. S47.00 
CXL4002 ATARI BASIC .... . . .... . . . .. . . .. S47 .00 
CX8126 ATARI Microsoft BASIC . . .....•.. ...... 570.00 
CXL4018 PILOT ..... . . .. S72.00 
CX40S PILOT (Educational) ............ . Sl05.00 

ATARI 400 
16K $329 
32K $419 
48K $519 

ATARI PROGRAM EXCHANGE: 
Eastern Fron I ·41 . . . . . . ... S25.50 
Avalanche .. . . . . . • . . . . . . . . . • • . .. .... SIS.50 
Oullaw , . ... . ..... . .....•.. . . . ..••••••.... S1S.50 
747 Landong Simula lion ..... .. .... . ... SIS.50 
Babel . . . . • • • • • . . . . . • . • . . . . S 15.50 
Dog Daze . . . .. ...... . .. ....... . . ... SIS.SO 
Downhill . .. . . . .. . . .. ... .. ... .... ... .. SIS.50 
Attack ! . .. . . . .. . . . . . . . . . . SIS.SO 
Blackjack-Casino .......•..••...•• ... . .. ...... SI S.50 
Reversi II .... .................. .... ... . . , . SIS.50 

Domination . . . . .............•. . ...... S15.50 
Solilare . . . .. . . .. • . • • SIS.50 
Disk Fh.er .. . ... S15.50 
Supersorl . . . .. . .. .... . .... ......... ....... St S.SO 
Data Management ....... ........ ... . ......... St S.SO 
Chameleon . .. . . . .. .. . . • • . . . . ...... . SIS.SO 
lnstedit .. . .. . . . . .. . . .. . • .. . . . . •• . . . ... . SIS.SO 
Insomnia ...... •• .•........ S15.SO 
My Fors I Alphabet ... . . . . . . • . . • • • . . . S2S.SO 
Mapware ...... . . .. . .. . . .. .. . • Sl8.00 
Number Blasl . . . . . ....... . ... S1 I .SO 
Family Cash Flow . . . . . • . . . • • . . . .. St S.SO 
Weekly Planner . ...... . .. . .. . .. . . . ...... SIS.SO 
Bowler"s Dat a Base ..... . ..•• . ••.•. . . . ... S13.00 
Banner Generator ..... . ........... . .. ......... St 1.50 

Crystal Software 

Bermuda Fanlasy .. • ..... . •... ..... S26.00 
Beneath Pyramids . • •.. . .•••.. . .. S20.00 
Galaclrc Ouesl •... .. ••...••••.... S26.00 
House al Usher .. . . . . .. . ........... S20.00 
Forgotten Island . . . . .... S26.00 
Haunled Palace . ... . . S33.00 

Compumax (Acct. Rec .. Gen. Ledger. 
Inventory. Payroll. ea .) ......... . . St 10.00 

Synapse 
File Manager 800 . . . . . ....... . ... . S69.9S 
Dodge Racer ..... . S19.00 
Chicken . . . . 524 .00 
Slime . ........ . S24.00 
Naut ilus . . . ... . ... S24.00 
Disk Man ager . . .... . . . •. . ..•.. •• ... S2•.00 
Forl Apocalypse ... . . .... •.... S24.00 
Assembler . . S39.00 
Protector . . ...... . .. . . . . . .... S24.00 

EXPY (Automaled Simulation) 
Ricochet ..... . ..... ............. .... . . . . ... s14.50 
Crush Crumble & Chomp ......•.....••• . .... S24.00 
Star Warrior ... ... .... .... .... . . . .. .... . ... S29.00 
Rescue al Rigel . . . . . . . . . .. • . . • . . . . . .. . . ... $24.00 
Dalestones ........ . .. . . . . . ..... ... . . . ..... Sl6.00 
Invasion Orion . . . . .. .... . • ... ... . . . .. . .... . S18.50 
Mission Asteroid . . . . . . . . • . • • . • . • • . .. . . . . .. S22.00 

K·Byle 

Online 
Jaw Breaker ........ . . . . . .... ...... ... .. S27.00 
MouskATIACK ......•.. .... .. S31.00 
The Nexl Step . . . .. .. . . 534 .00 
Soltporn ... . 527.00 
Wizzard & Princess ...... . ... 529.00 

Arcade Plus 
1

Ghost Hunter (cassellel . . . . . .. S24.00 
Ghosl Hunler (disk) .... . .. . • • • .. . . S30.00 

K·BYTE Krazv Shool Out (ROMI . .. . . . . . . •. S39.00 
K·DOS . .. . . . . . . . . . . . . . . . . . . . . . . . . . • . • . . . .. $69.00 

Vis icalc . . . . . . . . .. . . . . . ... . . $179.00 
Letlerper1ec l (Word Processor) . . . . . . . ..... .... St09.00 

Data Soft Textwlzzard ••.. . .••.. . . .. .. . ....... $89.00 

Texas Instruments 


Tl-99/4A 5299 
PHA2100 RF Modulator ..... . ..... .. .......... S29.00 
PHP 1600 Telephone Coupler ... ... . ... . .... . . S179.00 
PHP 1200 Peripheral Expansion Box . ......... $199.00 
PH P 1220 RS 232 Card . . . . . . . . . . . . . . . .. . . . . . $143.00 
PHP 1240 Disk Con I roller . . . . . . . . .. S 199.00 
PH P 1250 Disk Drive .. . . . . . . . . .. . .... $319.00 
PHP t 100 Wired Remote Controllers (Pair) .... $31 .00 
PHP 1260 32K RAM ................. . $229.00 
PHP Printer Solid Slale ............... ........ S319.00 
PHM 3006 Home Financial Decisions ........ . . . S26.00 
PHM 3013 Personal Record Keeping .... ... . .... 543.00 
PHO SOOI Ma iling List . . . . . .... .... . . . ... S60.00 
PHO S021 Checkbook Manager . . ... . •... .. Sl8.00 
PH M 3008 Video Chess . . . . . . . . . .. S60.00 
PHM 3010 Physical Fi lness ... . ..............• S26.00 
PHM 3009 Foolball . . . . . . . . . .. .. • • • • . . . . . . . . . 526.00 
PHM 3018 Video Games I . . .... . ........... S26.00 
PHM 3024 Indoor Soccer . . . . . . . . . . . . . S26.00 
PHM 302S Mind Challengers .. . . . ......... . .... S22.00 
PHM 3031 The Attack . . .. ... . .... S35.00 
PHM 3032 Blasto . . . . . . . . . . . . . . ... S22.00 
PHM 3033 Blackjack and Poker . . . .... S22.00 
PHM 3034 Huslle ............. . ............. S22.00 
PHM 3036 Zero Za p . . . .. .. . .. . . . . • .. • .. . . S18.00 
PHM 3037 Hangman .. . . . . Sl8.00 
PHM 3038 Connect Four . . Sl8.00 
PHM 3039 Yahlzee . . . S22.00 
Tombstone Ci ty 21sl Century . . . . . S34.00 
Munch Man . . . . . . . . . . . . . . . . . S34 .00 
TI INVADERS . .. . . . . . .. . . . . • • . • . . . . S34 .00 
CAR WARS .. . . .. . . .••... S34.00 

Printers 
Smith Carena TPI . . $699.00 
Centronics 739·1 .. SSl9.00 
Centronics 739.3 .... .. .. . . . . . ..... . . 5619.00 
Diablo 630 Special ..... . .... . .....•• 51799.00 
Epson 

MX80 wlGraltrax . . .. .. . . . , ..... . . . .. .. .. .. S449.00 

MX80FT .. . ........ . .. Call 

MX1 00 .......... . ..... Call 


NEC 
8023 . . . . ....... . •••••.••.•...... SS49.00 
7730 ...... . ...... . . Call 
7720 .. . . . . . • •• •• . • . •• . . Call 
7710 . .... . ........ . Call 

Okidala 
82A . S499.00 
83A ... . . .. S749.00 
84 ... . .... .. . SI 129.00 

Cit oh Slarwriter 
Ft0-40 CPS ... S1469.00 
FIO·SS CPS . . . Call 
Prowliler . .... $479.00 

Talley 

8024-L ....... ...... ... .. . . ... .... . .. . St629.00 
IDS 

Pr ism ... .. . ............. . .. .. SCall 
MPC Apple Parallel Board & Cable . . . . . . . . 569.00 
2 Meter RS232·RS232 •••... • •..••• • .. . ..•... •• $29.95 

Cables Available For Mos1 Interfacing Purposes 

Computer Covers 
ATTRACTIVE DUST CO VERS FOR YOUR 

COMPUTER AND DISK DRIVE . 
Commodore VIC -20. S6.99 

Atari 400. ... . . S6.99 Commodore 8032. S 14.99 
Atari 800.... S6.99 Commodore 
Atar i 810 . .... . . . . . . S6.99 805014040 ...... . . SI0.99 
All Alari Covers are All Commodore covers 
Beige. are Royal Blue 

Most software for Atari 400/800 available on cassette or disk. 

computer mail order west 
CALL TOLL FREE 800-648-33 11 

Franco 
Habla IN NEVADA. CAL L (702) 588·5654 
Espanol P.O. BOX 6689. STATE LINE, NEVADA 89449 

http:St629.00
http:S1469.00
http:51799.00
http:5�169.00


F//'PW HEWLETT 
~~PACKARD 
~-·~· · -c-
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[_ ...,.... :· - ..:=.g 

HP•85 51899 
HP• 86 . . . . . • • . . . . . . . . ... . ....... ca ll 
HP• 87 . . .. .. .. . . . . . . .. . . ... . .. . $1769.00 
HP•l25 ....... . ............... . . ......... Sl999.00 
HP•8516K Memory Module ..... • . ••. . ... .... . S169.00 
5'1• ~ Dual Master Oise Drive .. .....•. . • ..... $1769.00 
Hard Disk w/Floppy . . . . . . . . . . . . . • . . . . . ... 54349.00 
Hard Disk . . . . .. . . .. . . . . . . ... ... S3440.00 
" Sweet Lips" Plotter .... . ................... SI 149.00 
60 Column Prinler ...... .. . .... . ............ . S799.00 
87 CP/M .... ....... ....... .................. $399.00 
87 128K Mem ory •. . ..•.•. . ..•.. ... ..•. ..•. •• • $610.00 
87 Vislcalc .............. .. .. ... . ... . .. ..... . $205.00 

HP•41CV Calculator .. .. $239.00 
41C ..... .. .... 5189.00 
I tC ......... .. ....... .... . .. . . ..... .... St04.00 
12C .... .. .. .. .. . .. . ... . .. ..... . .... Sll4.00 
34C ....... ........ .. . .. ......... Stl4.00 
38C .. .. .... .. .. .. .. . . ................ Stt4.00 
HP• 41 Prinler .. ... .... ... .................. S340.00 

HPIL CALCULATOR PERIPHERALS 
IL Modual ... ... . .. . .... . . . .. . .... . . . Sl04.00 
Digital Cassette .. . . . . . . ..... ... ... .. S449.00 
Printer1'Plotter . . . . . . . . . . . • •. . . ... . .. •• • . ... 5419.00 
Card Reader ...... . . . . . .. • . . . . .. . .. S164.00 
Optical Wand . . . . . . .. • .. . . . . .. . . . ......... S99.00 

NEC 

8001 ·A . .. . .. . .. . . . . . 5749.00 
603 1 . . . .. . . . . . . . . . . . . . . . . .. . . . .. . .. . . . • . $749.00 
6012 ................ .. .......... $549.00 
Accoun ts Receivable S295 00 
Word Proce ssing . . . . .... S395 00 
General Accounting .. . ... S295 00 
lnvenlory Control . . .. S295.00 
Job Cost ....... .. . . ........ S295.00 

Disks 
Ma.ell 

MD I (bo• ol 10) . . .... . .......... S36.00 
MD II (bo• ol 10) ..... . ............. $46.00 
MFD1 (8") ...... .. ... . . ............ $44.00 
MFD II (8 • Double Density) . . S54.00 

Syncom (bo• ol 10) . .. . . S29.00 

Apple 
Call tor availability and prices 


on all Apple computers and peri pherals. 


Televideo 
910 . . . 5579.00 
912C ..................... S699.00 
920C . . . . . . . . . .. .. . . . $749.00 
925C . S749.00 
950 ..... . ......... 5939.00 

Call for com puters 
802 . . . . . . . . . . . . . . . ca ll 
802H . .. . . . . . . . . . . . call 
816 .. . . . . . • . .. . .. . .. . . . . ..... call 
806 . .. ............................... call 


~commodore 


BUSINESS MACHINES 
SOFTWARE 


Word Pro 5 Plus . . . . .. S3t9.00 

Word Pro 4 Plus . . . ... S299.00 

Word Pro 3 Plus . . . . • . . . . . . . • . .. . . SI 99.00 

Commodore Ta• Package . . . . . . . . . 5589.00 

Visicalc . . . .. . . . • . . .. . . . . S179.00 

Medical Billing . . . . .. . . . . . .. . . . . .. . .. . .... 5449.00 

The Source .................... • ...... S89.00 

OZZ lnlormalion System .. . . . . . . . . . . . 5289.00 

Dow Jones Portfolio . . .......... . .. . .. St29.00 

Pascal .. . . . . . . .. . .. • • .. . . ...... 5239.00 

Legal Time Account ing . . . . . . . . . . . . . . . . 5449.00 

Word Craft 80 . . . . . .. . .. . • . . . . . S289.00 

Power .. .. . .. .. . S 79.00 

Socket·2·Me . . .. .. .. • .. . .. . .. . . S20.00 

Jinsam . . . . . . . • . . . . . . . . . SC all 

MAGIS .. . .. . . . .. . . . . .. SCall 

CAA ...... . ... .. .. .. . .. .. ~~ 
Real Estate Package ............. . ............. SCall 
The Manager . . . S209.00 
Soft rom . . . St29.00 
BPI Inventory Control . . . . 5319.00 
BPI Job Costing . . S319.00 
BPI Payroll . . ...... S3t9.00 
BPI General Ledger . • . . . . 5329.00 
Creative I SAM . . . . . . . 579.00 
Creative General Ledger .. $229.00 
Creative Accounts Receivable ......... . ...... S229.00 
Creative Inventory . . . . . . . . . . . . S229.00 

VIC20 
COMPLETE 

CALL FOR AVAILABILITY AND PRICE 

FOR NEW VIC-64 


VIC 6 Pack Program . . . . . . . . . . S44.00 
VIC 1530 Commodore Datassette . . . . . 569.00 
VIC 1540 Disk Drive . .. .... ........ .. .. .. . . 5499.00 
VIC 1515 VIC Graphic Printer ..... . S339.00 
VIC 1210 3K Memory fapander .. .......... . .... 532.00 
VIC t 10 SK Memory Expander ... . .... S53.00 
t6K VIC E•pans1on . . ......... 599.00 
VIC 1011 RS232C Terminal lnter1ace ............ $43.00 
VIC\ 112 VI C IEEE-488 Interlace .... .. . • •.. .. : S86.00 
VIC 1211 VIC 20 Super fapander .........•..... S53.00 
VT 232 VICTerm I Terminal Emulator ............. $9.00 
VIC 1212 Proqrammers Aid Cartr idge .... . ...... 545.00 
VIC 1213 VICMON Machine Language Monitor . 545.00 
VIC 1901 VIC AVENGERS ................... 523.00 
VIC 1904 SUPER SLOT .. 523.00 
VIC 1906 SUPER ALIEN .... • ............... 523.00 
VIC 1907 SUPER LANDER . . . . . . . . .. . . • • . . 523.00 
VIC 1908 DRAW POKER ............ .. . 523.00 
VIC 1909 MIDNIGHT DRIVE ....... . ..... ~23 .00 

Monitors 
BMC 12" Green ................... . .......... $85.00 
Amdek 

JOOG . .... .. .. ...... .. ... $169 
Color I ... . . . . . ... . . . . .. . . . . . . ...... . $339 
Color II . .. .. ...... .. . .. .. . $699 
Color Ill .. .. .. .... .•. .. .. .. . .. .. $429 

Tl 10 · Color S349.00 
Zeni th 9 inch (Green) ..... . ....... . .. S\19.00 

CBM 8032 
51039 

4032 . . $969.00 
4016 . . . . . . . . . . . . . . • . . ... S769.00 
8096 Upgrade Kil .. . . . .. .. . . ..... .. .. .. ..... $369.00 

~~ft" ' Pet. : : : . : : : : : . : : : . . . . . . . .. : S~~~~ :gg 
8250 Doubled Sided Disk Drive . . • . . • . . . • . . .. $1699.00 
5 Megabyte Hard Disk ........ ... ......... .. $2399.00 
6050 . . . 5 1299.00 
4040 . . .. S969.00 
8300 (le tt er Quality) . . S 1799.00 
6023 . S769.00 
4022 . . . . ... 5599.00 
Pet to IEEE Cable ...... 537.00 
IEEE to IEEE Cable ... . . . • . . . S46.00 
Tractor Feed tor 8300 . . . . • • . . . 5240.00 

, ,.........-. VIC=20
_,
c;rtf3?0 ·:_
J· .. . . .. .. . .. 

Terminal . . . ........ .. S13.00 

Un Word .. Sl3.00 

Grall• Menagerie .. .. .. . ......... SI 1.00 

VIC PICS . . . . S15.00 

Ticker Tape . .. .. • .. • . Sl3.00 

Banner Hea dliner ... . . . .... $ 13.00 

RS 232 . . . .. . S39.00 

VT 106A Recreat·on Pack A . . . . . . .. . . 544.00 

VTl07A Home Calculation Pack A . ............. S44.00 

VT 164 Programmable Cha racterlGamegraphics. $12.00 

Household Finance . . . 527.00 

VIC Games . . . S19.00 

VIC Home Inventory ... .. .. . .. .. . . . 513.00 

VIC Rec/Ed II . . . . . . . S13.00 

VL IOI Introduction to Computing .. Sl9.00 

VL 102 Introduct ion to BASIC Programming . . . Sl9.00 

VM 110 VIC 20 Programmers Reference Guide ... S15.00 

Modems 
Hayes 

Smart .. . . . .. .. . • • . . S239.00 
Chronograph ...... ... .............. . .. .... $199.00 
Micromodem II ... S279.00 
Micromodem 1o() : : .. 5309.00 

Nova lion Aut o .. . .. Sl39.00 
DCat 516900 
Cat S\5900 

In-stock items shipped same day you call. No risk, no deposit on C.O.D. 
orders. Pre-pa id orders receive free shipping within the continental United 
States w ith no wa iting period for cert ified checks or money orders. All 
prices shown are cash prices . Add 3% for Mastercard and Visa. NV and 
PA residents add sales tax. All items subject to availability and price change. 

Nev. & Pa. residents add sa les tax . 

computer mail order east 

CALL TOLL FREE 800-233-8950 

Pat ricio 
INTERNATIONAL CALLS AND IN PA. CALL (717) 327-9575 Ha bl a 

477 E. THIRD ST .. WILLIAMSPORT . PA 17701 Espanol 

http:S3440.00
http:54349.00
http:Sl999.00
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With versions for the VIC and Atari computers, this 
program illustrates how to make games and learning 
programs easy for preschoolers to use. 

Answer 
Selection With 
Joysticks 
Stephen Levy 
Bowie.MD 

One of my m;uor objectives in purcha ·ing a com­
pute r· was to create educational programs fo r- my 
young son. Realizing that a preschool child might 
have difficulty using the keyboard , I decided that 
using the joystick to input response '' as the answer. 
Not that learn ing to u e the keyboard i not impor­
tant , but if that is not the purpose of the program , 
it might get in the way and cause fru stration. 

Al Baker's two articles in COMPUTE! 's First 
Book OfAtari gave me ideas and the little extra 
push I needed . 

The purpose of thi educational progr am is to 
give a young child practice in deciding which of 
four words·is different from the other three on the 
screen. The ch ild uses the joystick to make his 
selection and i allowed as many tries as needed. 
Once the cor rect response is picked , a hort expla ­
nation appears and the child can then decide 
whether to do another problem or to end the pro­
gram. All this is done with the joystick. 

The program is very straightforward . All data 
for problems are in lines 20 to 199, with even ­
numbered lines containing the words and explana­
tions in the odd-numbered lines. I have included 
on ly four series of words (lines 20,22,24,26) so that 
the reader may add his own. You must adjust line 
220 to equal the number of even-numbered data 
lines (total series of words); in my example there 
are only four. 

example: 220 Q=INT(RND(O)*A)+ lO:RESTORE Q*2 
where A equals the number of problems. 

Lines 210-215 randomly select the background 
colors. 

Since my purpose is to demonstrate the use of 
the joystick in an educational program , I have not 
added any graphic displays, but I would suggest 
"dressing up" the program for use with young 
children in order to maintain their interest. Below 

is an explanation of the program by line. 

Lines 
5-10 Initializa tion. 
20-27 Data for ques tion . 
28-199 	 To be used for additional d ata for questions. 

Data placed as follow : 
Four choices, thenjoystick positio n ofcorrect 
answe r. ln the o rde r that they appear in data 
line. If the first a nswer is correct then the 
number should be, 14; second , 11 ; third , 7; 
fourth , 13. 

200 Sets mode and turns o ffcursor-. 
210-215 Rando mly selects background color a nd print. 
220 Ra ndo mly se lects data to be used . T he number 

multiplied by RN D(O) sho uld be eq ual LO th e 
number ofquestions. 

230-270 Reads data and positions words o n sc reen. 
300-350 Position symbol in the direction of u e r's 

answer. 
360 Checks fo r cor-rect an ·wer. 
385-390 Clears from incorrect answer. 
395 Gives user another try at the same qu estion . 
400-420 Reads and prim explanations o n screen. 
440-470 Gives user the option ofanother problem . 

Program 1. Atari Version 

1 RH1 0: JJYffi ICl< 
2 R£t-1 STEPH8'l LEtJ,1 

3 RH1 3511 11JF~LOCK UL 80l·HL MO .20715 
4 REM 301-464-2052 

5 Olt1 01$( 2~1 ), t~f'.$( 20 )..03$( 2~1),1)4$( 20 ) , E$ 

( 40 ) , E,'$( 1 ),C$C 1), CLEAR$( 1) 

1110 B$= II : CLEAR:t=CHR$( 125 ) :Ct-= II~ II 

15 GOTO 	 C.'00 
20 DATA APPLE ..PEAR, HAT, ORAt·~GL 7 
21 DATA ~T t:; MOT A FRUIT 
22 DATA A, L LS, 13 
23 DATA •s • Is t·mT A IJOl·JEL 
24 DATA 5'LUE, GREEM ..RED ..SAD, 13 
25 DATA THESE l·KtRDS ARE COLOF.:~; 
26 DATA APE .. APPLE.. ATL FUt·~, 13 
27 DATA THE'.:;E l·lOF~o:; BEGrn mTH ·A· 
200 GRAPHICS 2:POKE 752, 1 
210 C=RMO< 0 )1:'. 16: SETCOLOF.'. 1"9, 2 :'.;ETCCJLOR 
4, C.. 8: SETCOLOR 2, 11 .. ::: 
215 SETCOLOR 0, C, 1 
220 (1:: ItH i.. Rt[J( 0 \M )+10 :RE~;TORE Ot2 
230 ~£AO Q1$ J G~2$ } G!3$ .'1)4$ .. A 
240 POSIT IOM 10-IHT( ( LHK 1)1$ ) )/2), 1 :F'F.: It·~ 
T #6 .i01$ 
~'50 POSITION 10-IHT( ( L8-K 04$ ) \·'2), 9: PRlt·~ 
T #6; G!4i 
260 POS ITIOM 14} 5:PR nn #6 i 03$ 
270 POSIT ION 7-LEW G!2$), 5 :PR I t·H #6 ; 02$ 
~"a0 PRHH :PRHff :PRHH 11 PU~;H STICK rn T 
~ OIRECTIOM OP 

http:Bowie.MD


ARTWORX.IT'SAWHOLE 

NEW WORLD OfSOFTWARE. 


Scene from BETA FIGHTER during creation using the DRAWPIC graphics editor. 

HODGE PODGE: by Marsha Meredith 
(Atari and Apple) 

NOW AVAILABLE FOR ATARI!!! This captivating 
program is a marvelous learning device for children 
from 18 months to 6years. HODGE PODGE consists 
of many cartoons, animation and songs which appear 
when any key on the computer is depressed. A must 
for any family containing young children. 
PRICE. ... . . . . .... . . . . .. ..$19.95 diskette 

0 PM EDITOR: by Dennis Zander (Atari . I 6K) 
Create your own fast act ion graph ics game for the 

Alan 400 or 800 using its player m1ss1le graph •cs lea· 
tures By using p layer data stored as stri ngs. players can 
be moved or changed (for animation) al machine Ian 
guage speed All this is done with str ing var rabtes 
(P0$(Y) =SH IP4) This program •s designed to per m it 
c reation of up to 4 players on the sc reen . store them as 
stnng data and then immediately try them ou l 1n !ht! 
demo game 1 n ~ l uded 1n the orogram lns1ruc t1ons for 
use m your ONn game are included PM EDITOR wa s 
usea to crea1e the ammated c harac ters tn ARTWORX 
RINGS OF THE EMPIRE and ENCOUNTER A T QUESTAR IV. 
PRICE $29.95 casselte $33.95 diskette 

lJ ROCKET RAIDERS bv R1cnard Peter sen I Atar> 24K I 
Defend your asteroid base aga inst oulsar bombs roe 

kets. lasers and the d readed steal th sa ucer'· as ahens 
attem ot to oenetrate your oro1ect1\le fo rce •eld Pree se 
target sight mg allows you to f ire at the enemy using mag 
net1c impulse missiles to help protec t you r colony and 
•t s vita l str uc tures 
PRICE Sl9.95 casset e $23.95 d•ske: te 

• FOREST FIRE TWO: by Rithard Petersen (Atari 2JKJ 
FOREST F' IR( has be-en en anted and now offers a I Ao 

playf'f mode for head to head com pernmn to see who ca11 
survive. suffer the least damage and put !tleu fue out first 
User input now determines landscape. wind and wealt" er 
condit ions. offering l1m1tless game va a1 1on. FO REST FIRE's 
e:.rcellen t color graphics have been made even better turn 11g 
your computer 1nlo a super-deta iled fue scanner 
PRICE . . Sl6. 95 cassette $20.95 d1ske1te 

D GIANT SLALOM: by Dennis Zander (Ata ri . 16K) 
Bring the Winter Olympics to your computer anyt ime of 

the year' Use the 1oyst1ck to guide your skiers path 
down a giant slalom course consist ing of open and 
closed gates Choose from three levels of dif11culty 
Take pra.c t1ce runs or compete against from two o 
eight add1t1onal skiers. 
PRICE Sl5.95 cassette Sl9.95 d1skene 

lJ THE PREDICTOR by Thomas Barker 
!Apple Ala" TRS 80. Nor1h Star and CP1M (M BASICJ 
Th•S is a coinplete oackage that covers least squa res 

f11t1ng of parameters tor two or more variables THE 
PREDICTOR can be used for pred •ctong sales and pro· 
cess behavior. !rend analysis. model budding and many 
other uses calling tor multll1near regression techniques 
Each opt ion ' " lhe orogram •s prompted with simple 
YES/ NO commands making •I very easy to use 
PRICE S29.95 d 1skette 

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

both 1oyst icks to control throttle and attack angle PILOT 
produces a true perspective rend ition of the runway. 
which is constant ly changing Select from two levels of 
pilot prof1c1ency 
PRICE . . . . . Sl6.95 cassette S20.95 d1skette 

D TEACHER'S PET: by Arthur Walsh (Atari . Apple. 
TRS·80.PET . North Star and CP1M i MBASIC) systems) 

This is an introduction to computer s as well as a learn 
•ng tool for the young computerist !ages 3-7) The pro 
gram provides counting practice. letter -word recogn1t1on 
and three levels of math skills. 
PRICE Sl4.95 cassette $18.95 d1skPtt e 

0 MAIL LIST 3.0: (Atari , Apple and North Star) 
The very pepular MAIL UST 2 2 has now been up· 

graded Version 3.0 offers enhanced ed1t1ng capab1l1ties 
to complement the manv other features which have made 
this program so popular. MAIL UST is unique on i ts 
ability to s1ore a maximum number of addresses on one 
diskette (typically between 1200 and 2500 names!). 
Entries can be retrieved by name. keyword(s) or by zip 
codes They can be written to a printer or to anolher 
file for complete file management The program pro· 
duces I. 2 or 3·up address labels and will sort by zip 
code (5 or 9 d1g1ts) or alphabetically (by last name) Files 
are easily merged and MAIL LIST will even fond and 
delete duplicate entries' The address files created with 
MAIL UST are completely compatible with ARTWORX 
FORM LETTER SYSTEM 
PRICE . $49.95 diskette 

D THE VAULTS OF ZURICH: by Fel ix and Greg Herlihy 
I Atari . 24K. PET ) 

Zurich is the banking capi tal of the world . The rich and 
pewertul depesit their wealth on its famed impregnable 
vaults But you. as a master thief. have dared to under· 
take the boldest heist of the century You will 1ourney 
down a maze of corridors and vaults. eluding the most 
soph1st1cated security system 1n the world . Your goal 1s 
to reach the Chairman·s Chamber to steal the most trea· 
sured pessess1on of all · TH E OPEC OIL DEEDS' 
PRICE . . $21 .95 cassette $25.95 d iskette 

D BRIDGE 2.0 by Arthur Walsh (Atari (24K). Apple 
TRS·80. PET. North Star and CP/ M (MBASIC)systems) 

Rated tt 1 by Creative Computing. BRIDGE 2 O is the 
only program that allows you to both bid for the contract 
and play out the hand (on defense or offense!). lnterest­
1ng hands may be replayed using the ..duplicate.. bridge 
feature. This 1s certainly an ideal way to finally learn to 

g::~e~~~~: ~rv~~l~~\~nto a game when no other (human) 

PRICE S 17.95cassette $21.95 diskette 

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

As helmsman of R1kar starship, you 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. This BASIC/ Assembly level program has super 
sound. full player missile graphics and real time aci.on 
PRICE $21.95 cassette $25.95 diskette 

NEW PROGRAMS! 


HAZARD RUN: by Dennis Zander (Atari , 16K) 
The sheriff has spotted you and you must make the 

treacherous run through Crooked Canyon past 
Bryan's Pond to the jump at Hazard Creek and safety. 
You can even put the joystick-controlled GEE LEE car 
upon two wheels to make it through some tight spots. 
A lead foot is not always the answer as you dodge 
trees, rocks and chickens in this nerve-racking game. 
HAZARD RUN employs full use of player/missile 
graphics. re-defined characters and line scrolling 
techniques to provide loads of fast action and visual 
excitement. 
PRICE.. . .. . . . $27 .95 cassette $31. 95 diskette 

BETA FIGHTER: by Douglas McFarland (Atari, 16KJ 
See who will be the ace gunner in this action game 

set on a spectacular Martian landscape. BETA 
FIGHTER can be P.layed with one or two players and 
uses player/missile graphics and delightful sound 
effects. 
PRICE. . . . ... .$16.95 cassette $20.95 diskette 

DRAWPIC: by Dennis Zander (Atari 16K) 
DRAWPIC provides the user with an unbelievably 

easy way to create screens in graphics modes 3-7. 
Just sit back with your joystick and use POINT PLOT, 
DRAW LINE. RUBBER BAND fill and COLOR SET to 
create beautiful images on your Atari. Full or partial 
screen images are saved as string data in the program 
and can be instantly recalled and combined into new 
images using machine lan11uage subroutines. These 
graphic images can be easrly incorporated into your 
own programs.The imagesof HODGE PODGE and the 
landscape of BETA FIGHTER were made using
DRAWPIC. 
PRICE .......$29.95 cassette $33.95 diskette 

POKER TOURNEY: by Edward Grau 
(Atari 32K, Northstar) 

You are entered in a high stakes Draw Poker 
Tournament facing six opponents including Lake­
wood Louie, Shifty Pete and Dapper Dan . Each has 
hisown style of play and of bluffing. POKER TOUR­
NEYuti lizes the Joker, has true tablestakes play and 
each hand is played based on pot odds. The Atari 
version's graphics and sound are superb of course 
(programmed by Jerry White) making POKER 
TOURNEY the class program of its type. 
PRICE .. .. ...$18. 95 cassette $22·.95 diskette 

ORDERING INFORMA110N 


Call ARTWORX toll-free number to order 

direct: 

800-828-6573 

In New York, 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% sales tax 

Quantity Discounts: 

Deduct10% when ordering 3 or more 

programs 

Ask for ARTWORX at your local computer 

store. 

Write for FREE Catalogue listing more 

Information about these and other quality 

ARTWORX programs. 


150 North Main Street Fairport . NY 14450 
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11290 	 PRnrr :F'R nn CORF.:ECT At·t::l·lEF.'. . II 

300 IF STICK( 0 )=15 THH1 POSITIOM 10,5 :PF: 
INT #6;C$:GOTO 300 
310 IF STICK(0)<>15 THEH POSITIOt·1 10,5 :P 
RHIT #6; E:$ 
315 SOUND ~L90 .• HL 10 :FOR S1=1 TO 20:t·E>::T 
Sl 

320 IF STICK(0)=14 THEM P1J::ITIOt-l HL3 :PP 
HIT #6;C$ 
33£1 IF STICK( 0 )=11 Tl-E~1 FiJS IT IOH :3 .. 5: PF.'.I 
NT #6;C$ 
335 SOUMD 0,60, 10,8 : F~: :::1=1 TO 20:i·E ;.::T 
Sl 
340 IF STICf<(0)=7 THHl POSITiDt-i 12,5:PF.:i 
HT #6;C$ 
345 SOUMD 0, 0.. 0, 0 
350 IF STICK( 0)=13 THEl-1 PO~:ITIOt4 10, 7:PP 

INT #6; C$ 

360 IF ST! Cl</ 0 )=A Tl-E:t-1 GOTO 400 

370 PF.:UH CLEAR$: PRHff :PR HH II F'LEA:3E TF.'. 

Y ~ITHEP A~t3l·£F.: 11 


372 FOR :>::=1 TO 100: MEKf >( 

375 FOR :;1=1 TO 150 : :3011·~[1 0, 200, 1€1 .• E: : t·1E:'.:-: 

T Sl 

380 FOF~ S1=1 TO 100::::0l140 0,230, 10 .. 8:t·(}( 

T Si 

381 SOUMO ~L 0..0, 0 
385 FOR ::·(=3 TO 7 STEP 4:F'OS ITI Ot-l 10 .• ;.; :PP 
HIT #6; 8$ :ME>ff >~ 
390 POSIT!OM 8, 5: FiU HT #6; 8$ :POSITION 12 
,5:PRHIT #6;5'$ 
395 GOTO 280 
400 RESTORE ( G!:*:2)+1 
410 READ E$ 
420 PRun CLEAR$; 11 Gooo, 11 

; E$ 
4~'5 FOR S2=1 TO 70 :S3= It·ff( Rt·10( 0 )l50 )+50 : 
SCUl'ID ~L S3, 10, 8: FOR S1=1 TO 7 : t·lE'.:-::T S1 
427 SOIJt-lO 0, 0.. 0, 0:t·lE>n :32 
440 PRUIT :PRHH 11 F'RE:::::: BUTTOt-t FOF~ AHOTH 
ER F'ROBLEM II 

450 	 PRit-H :PRHH PUSH STICK TO EHOII 

II 

460 IF STRIG(0)=0 THH1 GOTO :C.'00 
470 IF STICK((1)=15 THH1 GOTO 460 
480 PRUIT :PRHff :PRHH 11 G 
M OUER 11 

490 FOR >~=1 TO 1000 = ~E)::T X 

500 GRAPHICS 0 


Program 2: VIC Version 

10 DD=37154:Pl=3715l:P2=37152 
15 GOTO 200 
20 DATA APPLE,PEAR,HAT,ORANGE,l 
21 DATA HAT IS NOT A FRUIT 
22 DATA A,E,I,S, 2 

23 DATA 'S' IS NOT A VOWEL 
24 DATA SAD,BLUE,GREEN,RED,-2 
25 DATA THESE WORDS ARE COLORS 
26 DATA APE , FUN,ATE,APPLE,-1 
27 DATA THESE WORDS BEGIN WITH 'A' 
200 	 PRINT 11 (CLEAR} 11 

210 	Q=INT(4 *RND(l)+l) 
220 	 RESTORE 
230 	 FOR I=l TO Q 
240 	 READ QlS , Q2$ , Q3$ , Q4$ ,A,AN$ 
250 	 NEXT 
260 PRINT 11 (RED} 11 ;TAB(ll-LEN(Ql$)/2);Ql$; 11 (0 

5 DOWN}" 
270 PRINT 11 (GRN} 11 TAB(ll-LEN(Q4$)/2);Q4$;"(04 

uP} II 

280 	 PRINTTAB(l4); 11 (PUR}"Q3$ 
290 PRINT 11 {UP}(CYN}"TAB(7-LEN(Q2$));Q2$;"{B 

BLU} II 

300 PRINT 11 {04 DOWN}PUSH STICK IN":PRINT"DIR 
ECTION OF THE" 

310 	 PRINT 11 CORRECT ANSWER 
320 	 PRINT 11 {HOME}(04 DOWN} 11 ;TAB(l0) ;" Q" 
330 	GOSUB 500:IFH=0ANDV=0THEN330 ­
340 	 PRINT 11 {HOME}{04 DOWN} 11 ;TAB(l0); 11 11 

350 PRINT"{HOME}{03 DOWN} 11 ;LEFT$("{02 DOWN} 
", l+V); TAB ( 10+H); "Q" 

360 IF(V*2+H)=A THEN 400 
370 PRINT"{CLEAR}PLEASE TRY AGAIN" 
380 GOTO 220 
400 PRINT"{07 DOWN}":PRINT"{REV}GOOD , ";ANS 

410 	 PRINT: PRINT 
415 	GOSUB500:IF(V*2+H)=ATHEN415 
420 	 PRINT"{DOWN}PUSH STICK FOR ANOTHERPROBL 

EM" 
430 	 PRINT"PUSH {RED}BUTTON{BLU} TO END" 
440 	GOSUB500 : IF(HORV)THEN200 
450 	 IFFB=0THEN440 
460 	 PRINT"{DOWN} GAME OVER" 
499 END 
500 REM JOYSTICK SUB 
510 POKEDD,127:P=PEEK(P2)AND128 
520 H=- (P=0) 
530 POKEDD,255:P=PEEK(Pl) 
540 V=-((PAND8)=0) 
550 H=((PAND16)=0)+H 
560 V=((PAND4)=0)+V 
570 	 FB=-((PAND32)=0) 
580 	 RETURN 

SoM your dloc ~ buv I~ aafau 
~ o.,-n dlok-. All <><don ohlpped 

&om otock. wllhln 24 "°""" Ca1I toll FREE 
(800) 235-4137 lo< prtca and lnfonnallon. 

VIN and M.oter <An! ace.pod 

PACIFIC 
EXCHANGES 
100 Foo1h1!1 Blvd 
San Lu is Obispo.CA 
9340 1 (In Cal call 
(805) 543· 1037 I 



T he abuve i · a g raphics 8 screen p rin tout on che EPSO N, wilh our ne w A ESD ll(Lm). 

fl 1Vas drawn with Versa writer g raphics tablet. 

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


002 ATARI EPSON SCREEN DUMP II 
This is a screen dump program which allows you to copy 
anything from the screen. It also supports all graph ics 
modes and text modes. It supports all the features of the 
EPSON(tm) MX-80 and MX-100. The program is in machine 
language and is relocatable . .. . ... . .. . . . . . . (C) $26.95 

(D) $29.95 

005 BINARY LOAD CASSETTE TO DISK 
This utility will take binary load cassette files like SPACE 
INVADERS (tm) and allow their transfer to d isk. No more 
waiting for loading! The duplicate is AUTO-BOOTING and 
uncopyable.. . . . . . .. . . . . .. . .... . .. .. ... . . . (D) $21 .95 

007 DOWN LOADER 
This is a true SMART TERMINAL EMULATOR PROGRAM 
which allows you to upload and download files between 
computers and save to DISK, CASSETIE, or a PAINTER. 
ALSO WORKS WITH THE D.C. HAY'S SMARTMODEM. 

(C) $26.95 
(D) $29.95 

009 ELECTRONIC CALCULATOR 
This program is a tool for the electronics hobbyist. It makes 
the necessary resist ive and capac itive calculations for both 
series and parallel circuits. It shows formula, decodes 
res istors, plus power calculations for both AC and DC 
circuits.. . . . . ... . .. . . .. .. . . . .. . . ... . .. . . . (C) $19.95 

(D) $21 .95 

011 ELBBARCS 
This is a word game program which is in high resolution 
graphics . ........ . . ..... .... ... . . . . .. . . .. (C) $19.95 

(D) $21 .95 

012 UTILITY PAK 1 
These four ut ility 's are for the serious programmer. XREF 
is a variable cross reference utility which tells you where 
and when a variable is used in a program . VARIABLE­
CHANGER is a program that allows you to easi ly change 
the name of any or all of the variables in your program. Lister 
and Denumber are also included . .. . . . .. ... . (C) $19.95 

(D) $21 .95 

013 PIE BAR UTILITY 
This ut il ity is designed to provide a screen dump capability 
for the ATARI GRAPH IT(tm) using EPSON MX-80 
printer. Features STORAGE and RECALL of both Pie and 
Bar Charts. Runs in 32K of RAM Screen Dump feature can 
be used separately in 24K of RAM . .. .. ..... (C) $19.95 

(D) $21 .95 

014 BACKUP MASTER 
A machine language program that allows you to make 
backup copies of boot load diskettes. Also displays any sec­
tors that the disk drive had trouble reading and skips over 
them. . ... ... . .. .... . . . ... . . .. . . .. . . . . . . . (D) $39.95 

LrJ~PUTER fl(jE ~[]fll\lflRE 

9433 GEORGIA AVE. 


SILVER SPRINGS, MD 20910 

(301) 588-6565 


CASH, CERTIFIED CHECK, 
MASTERCARD & VISA ACCEPTED PERSONAL CHECKS 

FOR IMMEDIATE SHIPMENT. 
ALLOW IO DAYS TO CLEAR. 
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4. Lea rning the language sho uld p rovide aLearning -With Computers 
good basis fo r learning more advanced p ro­

Teaching 

Johnny To 

Program 

Glenn Kleiman 
Teaching Tools: Microcomputer Services 
Palo Alto. CA 

l expect withi n the next few years someone will 
write a book charging many schools with a mis­
guided approach to teaching children about com­
puter programming. T his book, probably entitled 
Wh)1] ohnny.Ca n't Program, wi ll claim that teaching 
LOGO is the only proper approach, and that teaching 
BASIC is alma t evil. Such extreme claims have 
alread y been mad e. For example, Seymour Papen, 
a leading advocate o f LOGO, has wri tte n in 
M indstonns: Children, Computers and Powerful Ideas: 

[It i ] as unacceptable fo r children to 
e nte r the o mputer culture by lea rnin g 
computer la nguages such as BAS IC as it 
wo uld be to confine their acces to English 
poetry to pidgin English translations 
(p . 2 11 ). 

BASlC is the standard language for a ll personal 
computers. LOGO is a newe1- language , ava ilable 
for Apple II and Tl 99/4 computer and being 
developed for several others. The advocates of 
LOGO claim it sho uld , and will , replace BASIC­
especiall y for teaching children . In order to evaluate 
this claim , we fit·st must consider what fea tures we 
want in a compute r language taught to children . 

What Children Need 
l. The language should make small but inte r­

esting programs easy to write . This is use ful for 
motivating.students and alleviating anxietie about 
programmmg. 

2. The language should make it easy to debug 
programs. Beginners quickly realize the need fo~­
exactness in p rogramming but have trouble gettmg 
all the details right. Clear en-or messages and other 
features that facilitate debugging prevent a lot o f 
frustration in teaching and learning . 

3. The language should be designed for 
working with pictures and word . Most people, 
particula rly youn~ people, wo~ld rathe r use com­
puters to create pictures and dialogues than to 

solve mathematical p roblems. 

g1·amming. T he tudents should maste r concepts 
commo n to all compu ter languages and d ' elo p 
good· programming techniques. 

5. The language sho uld be compatible with 
the ways chi ldren think , and work ing with the 
language should fac ilitate the development o f 
ge ne ral thinking ski lls. 

Comparing BASIC and LOGO 
Now that we have some criter ia, how do BASIC 
and LOGO compare? 

Ease ofgetting started. BASI C and LOGO were 
both designed with novice p rogrammers in mind . 
In either language, you can write small p rograms 
with a few simple commands. The programs will 
be o f diffe rent types. A typica l first BASIC program 
per forms imple mathematical ope rations such as 
converting between cemigrade and fa hrenheit 
degrees . A typica l first LOGO program creates 
shapes such as squares and triangles. 

Ease ofdebugging. BASIC and LOGO are both 
interacti ve o r conve rsational lang uages. When 
using an interac ti ve language, you can ge t im ­
mediate responses fro m the computer withou t 
having to go through any othe r steps (such as the 
compiling step requi red with man y languages). 
This makes it easier to find and correct er rors in 
programs. With either BASIC or LOGO yo u ca n 
stop a prog ram at any time, as k the computer 
questio ns such as the values o f va r iables, and then 
con tinue the program from where it was stopped. 
The two languages also give help ful in fo rmation 
about exactly where e rrors occuL 

W orking with pictures. LOGO contains an excel­
lent Turtle Graphics system which makes it easy to 
create pictures. The chi ld commands a "turtle" 
marker to move and draw on the screen . T he 
commands include mov forward or backward a 
number of steps, turn le ft or r ight a number o f 
degrees, select a pen of a specified co lo r , and raise 
or lower the pen to control whethe r the turtle 
d rav.is a · it moves . Here is a simple program to 

draw a squa re : 
TO SQUARE 

FORWARD40 
RIGHT 90 
FORWARD40 
RIGHT90 
FORWARD 40 
RIGHT 90 
FORWARD 40 
RIGHT 90 

END 

This p rogram ca n be condensed to : 

TO SQUARE 

REPEAT 4 [FO RWARD 40 RIGHT 90] 


END 

http:ohnny.Ca
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Turtle graphics, originally developed as part 
of LOGO, has since been incorporated into other 
languages , including Atari PILOT which I will 
review in next month 's column. See Dave 
Thornbu1·g's Friends of the Turtle column for 
more examples of turtle graphics. 

BASIC typically uses a coordinate graphic 
system in which yo u specify the horizontal and 
vertical locations of things to appear on the screen. 
Here is a BASIC program to draw a square: 

100 DRAW 0,0 TO 40,0 

110 DRAW 40,0 TO 40,40 

120 DRAW 40,40 TO 0,40 

130 DRAW 0,40 TO 0,0 


Each DRAW command draws a line between the 
coordinates specified. 

There are many dialects of BASlC. In some 
the graphic comma{1ds are limited to plotting 
point and d.-a\>ving lines. Others, such as the Radio 
Shack Color Computer Extended BASIC and the 
IBM Personal Computer BASIC, include more 
powerful g1·aphic commands for drawing ci rcles , 
arcs and boxes, filling areas with color, and moving 
pictures on the screen to create animations. Th 
ease of creating pictures· in BASIC depends to a 
large extent on which version is used. 

Worl<ing with words. In BASIC, sets of letters 
a re grouped together to form strings. Commands 
are available for testing whether strings match, for 
combining strings and for selecting parts of 
strings. 

In LOGO, letters combine to form words, 
which are analogous to strings in BASIC. In addi­
tion , LOGO ha list . A list consists of an ordered 
set of words or simpler lists. That is , you can have a 
list of lists. or a list of lists of lists, and so on . This is 
very usefu l for working with language - a list of 
words fo1·ms a sentence, a list of sentences forms a 
paragraph , and a list of pa1·agraphs forms a dis­
course. LO~O cont_ains proc~? ures for checking 
whether a list _conta ms a spec1f1ed word , testing 
wh~ther two list~ match, combining lists and se­
le~tmg parts o~ lists. The commands for working 
with language 111 LOGO a1·e far more powerful 
than those in BASIC. 

~earn~ng general programming conce/Jts . When 
learnmg either BASIC or LOGO, children become 
fami lia1: with many concepts important in all pro­
grammmg. These concepts include variables 
branching, ite ration (repetition of sets of ' 
commands), conditionals (if/then decisions) , and 
modules (subroutines or procedures). LOGO adds 
the concept of recursion (procedures that call 
themselves) . 

. Learni?~g good programming techniques. Program­
mmg techmques have advanced since BASIC was 

developed, and BASIC is often faulted for not 
encouraging good programming practices. As 
computers have become faster and memory less 

xpensive, emphasis has shifted from writing pro­
gn1ms which execute quickl y and take little memory, 
to programs that are easy to write, understand , 
test, debug and modify. 

An important part of good programming is 
dividing the overall goals of the program into 
simpler subgoals, each of which can be handled in 
it own part of the program. This is called modular 
programming. While modular programming is 
possible in .BASIC, the language does not facilitate 
this approach. 

LOGO was designed for modular program­
ming. You define procedures, each of which tells the 
computer how to do something. Once a procedure 
is defined, it can be used in other procedures in 
exactly the same way as any of the "primitive" 
procedures built into the language. That is , each 
procedure you create can be used as a modu le in a 
larger prog1·am. For example, once the SQ ARE 
procedure given above is created, it can be used 
in a procedure to create a more complex picture 
such as: 

REPEAT 8 [SQUARE RIGHT 45] 

Since a created procedure can be used just like a 
buil.t-in one, LOGO lets you design your own lan­
guage by creating a set of procedures to suit yo ur 
purposes. 

. Compatibility with children's ways ofthinking. 
Children are best able to understand things in 
terms of concrete images and .their own actions, 
rather than in terms of abstract concepts . Turtle 
graphics therefore provides an excellent means of 
introducing programming to children. Commands 
to the turtle are in terms of processes children can 
act out. A ch!ld might create a SQ ARE procedure 
by first ~rawmg a square with a penci l and pape1· 
(~r walkmg the shape of a square) and observing 
his own movements. The child can then tell the 
tunle how to follow the same pattern of movement. 
In contrast, the graphics commands typical of 
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BASIC require an understand ing of the coordinate 
system and do not reflect the proces es of drawing. 

Whi le the turtle graphics com ponent of LOGO 
suits children ve ry well, I am less ce rta in about the 
rest of LOGO. T he commands for working with 
words are powerful but may not be simple for 
chi ldren to use. tvlost teachers using LOGO have so 
fa r foc used on turtl e graph ics. I am waiting fo r 
more information from teacher and child1·en who 
a1· explori ng the non-graphics aspect · of LOGO. 

In BASIC, children ge ne rally find it easy to 
understand the individual strin g processing com­
mands and to write small programs with them. 
However, the difficulty of BASIC programming 
increase rapidly as the size of the program 
mcreases . 

Developing thinking skills. To program in any 
language, o ne must analyze the tas k the computer 
is to perform, divide it into sub- ·teps . carefu lly 
om municate the sub-steps to the computer, and 

test and debug the program. Many teachers repo rt 
that when children learn programming they also 
acq uire ways of approaching many types of prob­
lems and ga in an appreciat io n of the need for 
carefu l work . T his leads Lo improvements in much 
of their school work. 

I believe the cri tical facto r in whether lea rning 
to program facilitates gene ral thinking skills is not 
which language i ta ught. but wheth r the teaching 
encourages carefu l task analysis, problem solving, 
and test ing. However, LOGO does have some 
ad vantages ove r BASIC. Since it encourages mod­
ula r programming, it also encourages ca re fu l 
analysis of problems and good programming prac­
tices . LOGO contains features well adapted to 
certain problem solving stra tegies (such as progres­
sively reducing a problem to similar but simpler 
problems). And working with turtle graphics can 
lead children to an intuiti ve understanding of 
concepts of geometry and symmetry. 

Which Language Should Children Be Taught? 
More people know BAS IC than any other computer 
language and there are a greate r number of books 
and programs available to help teach BASIC. I 
know many children and adults who have gotten a 
great deal out of learning BASIC - knowledge 
about compu ters, an unde rstanding of general 
concepts of programming, apprec ia~ion of the. 
need for careful thinking and attenuon to details, 
and joy and pride in being able to control the com­
puter with their own programs. 

LOGO has been used in a number of test 
projects and is beginning to be tried in many class­
rooms. As I've discussed , it has several excellent 
features for teaching children, particularly. in the 
turtle graphics component. I expect matenals to 

help lea rn and teach LOGO will become ava ilable 
rapidly. 

Children enjoy and benefit from learn ing 
either BASIC or LOGO. Why ho uldn 't they learn 
both ? 

Versions Of LOGO For Apple II Computers 
Two versions of LOGO are now available for App le 
computers, one de\· loped a t lI T and the other 
developed by Logo Computer Syst ms, Inc. (LCS I). 
LCSI LOGO is marketed by Apple through its 
dealers. Two companies market the MIT \'ersio n: 
Terra pin Inc. (678 Massachusetts Ave . #205, 
Camb1·idge MA 02 139), and Krell oftwa1·e (2 1 
Millbrook Drive, tony Brook, Y I 1790) . Both 
versions req ui1·e a 48K Apple II with a 16K RAM 
card (01· language card) and one disk drive. The 
two ve rsions have far more similar ities than diffe r­
ence , but each ha severa l f eatu res not found in 
the oth r. 

The MIT version has three features which are 
particularly usefu l with children: (1 ) The abilit to 
change the shape o f the turtle. This is useful for 
animations - you an create you r own shape and 
move it on the screen with turtle commands. (2) A 
trace functio n which lets you run a prngrarn step-by­
step. This is useful for carefu lly analyzing programs 
and for finding bugs. (3) The ability Lo sav pictures 
to disk and retriev them from a program. [IT 
LOGO also has a feat ure fo r machine language 
programmers: it le ts you add your own mach ine 
language routines. 

LSCI LOGO, whit not having the features 
mentioned above, has everal fea tures not fou nd in 
the MIT ve rsion . T hese include mo re adva nced list 
processing capabilities, conve nient ways of workin g 
with sets of proced ures, the ability to re-defi ne 
primitive commands and good error trapping 
capabi lity. T hese feature are particularl y u efu l 
for adva nced program mers. 

An important part of a LOGO package is the 
documentation. LCSI LOGO comes with two man­
uals, an excellent turtle graphics tutorial and a 
good reference man ual. Terrapin has it.sown 
tutorial, which covers both turtle graphics and 
language processing. I on ly have a draft avai lable 
for review, but it looks like a very useable manual. 
Krell provides a minimal' amount of written 
documentation and a tutorial on disk. The Krell 
tutorial is severely lacking - it demonstrates many 
of the capabilities of LOGO but does not teach 
anyone how to use them . . 

The prices of the three LOGO packages, wtth 
documentation and back-up copy, are : LCS I ­
$ 175; Terrapin - $ 165 ($150 + $ I? for back-up 
disk) ; Krell - $ 179 . I recommend either LCSI or 
Terrapin. Krell cannot be recommended due to 
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the lack of adequate docume ntation. 

LOGO Books 
Fo ur books that tel l yo u more about LOGO a re 
available: 

Logo by Harold Abelson (B yte/McGraw Hill 
Publishers, 1982) . A g uide to u ing LOGO 
whi ·h i ·a good add iLi on to the LC I and 
Terrapin manua ls. 
SfJl'cial Technology for SjJecia.l Cltildrm by Pau l 
Goldenberg (University Park Press, 1979). 
Discusses uses of LOGO with se rely handi­
capped chi ldren. 
Mi11dston11s: Co 111/J// ll'rs ChildrP11 011d Powe1jiil 
Ideas by Seymou r Pape n (Bas ic Books, 1980). 
The ca e for LOGO, strongly stated. 
Turtle Ceo111 el1 )' by Harold Abelson a nd Andrea 
diS ssa ( [ lT Pr _s, 1980). A techn ical book 
o n u: in g turtle graphi s LO teach cone pts of 
plane geometry, vecwrs and topology and 
othe r a reas. 

An Inexpensive Turtle Graphics Program 
!'V[any p ople \ ant to Lr. turtle gra phics \\·ithoul 
investing in the full packag a nd the n c s ary 
memory ex pa ns ion. An excellent progra m which 
le ts yo u do so was published in N ibble magazine 

(Vol. 3, o. L, 1982). Th is program, written in 
Applesofl by David Krathwohl , provide the main 
turtle g ra phics commands, the abi lity Lo wri te 
procedures and ca ll them from other procedures, 
ite ration , ·ome minimal use of variab les, and saving 
programs to disk. You can find a copy o f the 
magazine and type the prog ram into our Apple 
or order a disk (with do um entat ion a nd two other 
programs) for $29.95 plus 1.50 postage from 
Nibble : Box 325, Lincoln MA 0 1773 . © 

TH E WORD PROCESSOR FOR 

RTRRI ~DD/BOO 
WITH CASSETIE DRIVE 

ACCU· WRITE IS FOR USE WITH THE A TARI 400 800 

COMPUTER AND THE EPSOM MX-80 PRINTER FULL 

DOCUMENTATION ALLOWS USER MODIFICATIONS 

TO SUPPORT OTHER PRINTERS AND COMPUTERS. 


THE SUGGESTED RAM IS 32K. 


ACCU-WRITE FEATURES INCLUDE: 

ON SCREEN CORRECTIONS AUTO-CENTER TITLES 


INSERT DELETE LINES LINE COUNTER 

OUTLINE FORMAT. PARAGRAPH. SUBPARAGRAPH 


FULL DOCUMENTATION & CASSETIE - - $49.95 

VISA AND MASTER CHARGE ACCEPTED 


CALL (504) 361-8594 

DREAM PRINT HOMES INC. SUITE 705 


1700 STUMPF BL VD GRETNA. LA. 70053 


ORIGINAL SOFTWARE FOR THE ATARI 400/800 AND THE APPLE 11/11+ FROM DON'T ASK 

Think your compu ter's an obedient w imp! 
Gu ess aga in ! 

® The high-speed dicti onary ga me 

Ava d,1bll• al your tompull'r store or cl11rt t from DON'T,\ K 
ln<ludt• S2 00 ' h1pp1n~ for t'Jl h pro~ r .rn t {(Jh l rt. • s idPnl ~ Jdd (, 11 ,. 1.t\ I 2265 Westwood Blvd. B-150 

Los Angeles, CA 90064 
(213) 397-8811 

Dealer inquiries welcome ATARI "·• '"'o .. m,111. of ATAR I INC 

APPL[ and AP I'll SOn .Ht> lradt•m.Hk" of APPL[ CO M PU fER II\: ( 

Try AEUSE 
The insult program. 
• 	 Fu nny • Unpredictab le • In teractive 
• 	 Guaranteed to ca ll you someth ing 

you've never been ca lled before! 

$19.95 
ATA RI : 40K - d1 sl.. - BASIC 
APPLE : 48 K - disk - Al'PLESOFT 

Al last. an educa tional game that 's really fun l o pldy! You 
sta rt e.ich turn w ith a word , 6 definitions. and a coun ter 
se t l o 600 poin ts. As tim e fJ.1 SS s the po int s t ick away. The 
sooner you r ick the correct defini ti on. th e mo re poin ts 
you get . but th e soo ner you guess wrong, th e mor point s 
you lose. 

3 levels of play on one d isk: 
• 	 Begi nner (ages 9 -1 4) • Regular • Challenge 

2000 word s and definition 
$24. 95 APPLE ve rsion ' l>l'aks! 

ATA RI : J2K - cli>k - BA IC 
APPLE: 48K - d isk - APPLESOFf 

Also ava ilable: 
The nex t d isk in the WORDRACE System. Use it 
along wi th you r WORDRACE disk to play: 

• 	 CIAIM TO FAM E 1&00 fa m o u> peop lc· 1n h1 storyl 

• 	 SPORTS DERBY 1&00 p ie< <'> of sport> triv ia) 

• 	 Plus more vocabulary word s 
$19.95 

Requires WO RDRACE d 1 k 

DON'T ASK 
Computer Software 
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Apple Game 
Paddles 
John K. Elberfe ld 
Roche ster, NV 

Underslanding the functions of the Apple game 
paddles was my first step toward interfacing Lhe 
Apple \\'ith the "1·cal world.'. ~he simp li ~i.ty of the 
paddles is a result of th e amazmg vcrsat1l1ty of the 
game In/Out connector (where the game paddles 
are plugged in) on the compucer mother board. 
The Apple Refere nce Manual, pages 23, 24, I 00 , 
and I 14, provides the basic facts about the paddles 
and the connector. This article will anempt to 

unify these facts into an understandable explana­
tion ·of the Integrated Circuit electronics used 
every time Little Brick Out is RUN. . 

The pu h button control on the paddles 1s a 
normally open momentary switch. No e lectricity 
may llow through this switch u ntil it is pushed .. 
down. As soon as it i · released, the flow of electncity 
stops. The source of voltage is pin 1 on the game 
1/0 connector, which supplies + 5 volts through 
the connectina wires to one side of the switch . 
When the but~on is pressed and the switch is closed, 
this + 5 volts passes through the switch and back 
through the wires to pin 2 on the 110 c.onnector. 
Pin 2 is connected to a standard Trans1stor­
Transistor Lorrie (TTL) Integrated Circuit (IC) on 
the Apple mod1e1· board. When + 5 volt~ is applied 
to pin 2, this IC causes the memo1·y location of 
(-16287) or ($C06 l) to be greater than 128. The 
actual circu itry allows three pus~1 b~ttons to be used , 
but this article wi ll supply details fo1· button 0 only. 

When pin 2 is grounded, the valu~ of (-1_6287) 
will fall below 128. However, not applymg + ::> volts 
to pin 2 is 1101 the same as grounding the pin. T~ 
make the pin grounded when no n>ltage 1s applied, 
a 560 ohm resistor is pe rmanently connected be­
tween pin 2 and ground . A.ny ~lectricity which 
might d eceive pin 2 inLO thmkmg that 5 volts wa~ 
being connected to it disapp~ars ~hrou.gh the re~1s­
tor and into the ground. This resistor 1s located 111 

the 16-pin DIP Header.- the. blac~ box at the e nd 
of the paddle wires. This resistor 1s small en<?ugh 
to effectively ground pin 2 when no voltage is . 
appl ied, but large enoughs~ the c~11Tent through It 
is very small when + 5 . vc_> lt~ 1s applied. 

Figure I shows this mformauon. 

The game controller analog. in puts (kno?s 

which turn) are physically very simple. The iol-


Figure 1. Push Button 

Pini +SVJPu•h Button 

Pin 2 74LS251 

560 J1_ 

Pin 8 _ 

lowing details apply to PADDLE 0. b~1t the concept 
is the same for a ll paddles.Just the pm numbers 
are different. 

Pin 1 again supplies + 5 rnlts through the 
connecting " ·ires to one end of a 150,000 ohm 
variable resistor. The other encl of the 1·esistor is 
connected through the wi1·es to pin 6. Turn ing the 
<Tame control var ies th e resistance between the 5 
~olt supply voltage and pin 6 on the game 110 . 
connector. \i\Thcn the resistor is turn ed so the resis­
tance in the circuit is large, ver~· little cu1-.-c11t can 
flow back to pin 6. A low 1·esistance ·etting of the 
game control allows a large current to !1ow back to 
pin 6. . . 

Pin 6 is a direct con nection to a capacitor on 
the mother board. A capacitor is d es igned to store 
e leclric charge, but this capacitor starts out witl~ 111~ 
cha1·ge. Electl"ic current which fl ows through pm 6 
to the capacitor will build up the char~e on the 
capacitor until it reaches a predetermmecl leYel. . 
When the Apple is instructed to read the value of 
the game control thro.ugh the BASIC C(?mmand. 
PDL(O) , it uses a machme la nguage momtor rn~1u.ne. 
T his command starls a counting routine, cons1stmg 
of a loop and a counter, to time how long it takes 
Lhe e lectric current through the game control ler 
resistor to charge the capac itor back ,u p from its 
zero starting charge. The number<>~ limes that the 
computer execu tes th is timing loop 1s the value 
reported whe n PRIN~ PDL(O) is RU~. 

To limit the electric current now mto the 
ca pacitor when the game contr?l is <~pplying zero. 
resistance, a small I 00 ohm resistor 1s con nected Ill 
series between the capacitor and the game cor~tro l­
le r. If too much current flowed into the capacitor 
in a Yery short time, the power supply 01· other 
circuits could be damaged. . . 

Hm.v can the computer tell when a capacitor is 
charged? The Apple uses~ 558 quad .time1· Inte­
grated Circuit which is designed spec1fically to 

http:rn~1u.ne
http:simpli~i.ty
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accomplish this. This ci1n 1it is simila r to four 555 
timers on one chip and allows up to four game 
paddles to be used at one time. The 558 IC is ca re­
full y designed to have a high output when the 
capacitor is cha rged to less than 2/3 of the suppl y 
voltage, and a low output after it reaches 2/3 of the 
supply voltage. 

The timing cycle is started when the 558 is 
triggered - accomplished by PEE Kin g at location 
49264 (-16272 or $C070). After the 558 is trigge red, 
the output goes high , and the capacitor is allowed 
to charge up from the current through the game 
contrnlle r. When the capacit<>I" reaches 2/3 o f the 
suppl y voltage, the output goes low and remains 
low until trigge1·ed aga in . T he 558 then automati­
cally discharges the capacitor and waits for another 
trigger. Memory location $C064 is high (greater 
than 128) while the output of the 558 timer is high , 
and low (less than 128) when the output of the 
timer is low. How a hig h o utput from the 558 
affects the ,-alue in a memory locatio n is a good 
topic for some other author. 

Figure 2 shcrn·s the circuit used for Paddle 0 
on the Apple. T he other game contrn lle1·s have 
sim ilar circu its but different memo ry locations. 

Figure 2. Game Control Paddle 

Pin 1 
+5V 

150,000.n. 

T .022p.r 

558 
TimerPin2 

Pin 3 Trigger 

Pin l Output 

T he App le Refe1·ence Manual, Page 144, lists 
the following monitor routine for reading the 
va lue of the game controller. These directions are 
permanemly stor cl in the Read Only Memory 
(RO tvl ) of the Apple and are used du1·ing the execu­
tion of BAS IC comma nds in regu lar programs. 
The following explanation assu mes some knowl­
edge of machine language programming. 

PREAD LDA PTRIG 
LST ON 
LDY # $00 
NOP 
NOP 

PREAD LDA PADDLO,X 
BPL RTS2D 
INY 
BNE PREAD2 
DEY 

RTS2D RTS 

PTRIG is location $C070. LOA to this location 
triggers all 4 timers on the 558 chip on the mother 
board . This forces all the ou tputs of the 558 chip 
to go high and remain high umil the capacitors are 
charged. This trigger also a llows the capacitor to 
start charging. 

LST ON is not a machine language command , 
but is probably a note to indicate that the timer has 
been Lrigge1·ecl . 

LOY # $00 loads the Y registe r with a value of 
zero to initialize it fo1· the timing loop. 

NOP means no operation. These arc dumm y 
commands used to take up some time before the 
timing loop is entered . 

LOA PAO OLO ,X sto res in the accu mulator (A) 
the value of the memory location indicated by 
PADOLO, with the location address increased by 
the va lue stored in the X register. This allows a 
single routine to time all four allowable game con­
trollers. T he number of the controller (0 through 
4) must be loaded in the X register before the 
routine is entered. PAOOLO is the memory location 
£C064, the memory location which is high when 
the current th rough paddle zern has not charged 
the capacitor. When registe1· X has 0 stored in it , 
this location is read. When register X has the value 
" I" sto red in it. the value in memory location $C064 
+ 1=$C065 i · loaded in the accumulator. $C065 is 
the me11101·y location whi his high when paddle I 
is in the process of cha1·ging its capacitor. 

BPL RTS20 commands the com pute r to 
branch to location RTS2D if the value loaded into 
A is positive. RTS20 conta ins the com mand RTS 
which stops the timing loop and returns contrnl to 
the BASIC commands which first called in the 
routine. A byte is considered negative when bit 7, 
the eighth bit from the right, is" l ,"and positive 
when this bit is "O." This seventh bit is also used as 
the flag to indicate that the o utput of the timer is 
still high. While the capacitor is in the process of 
being charged by the current through the game 
controlle1-, this seventh bit in location $C064 is set 
to" 1," the computer considers the value of the 
en tire byte nega ti ve, and no branching occurs. The 
compute1· cominues do\\ n the list of instructions. 
When the seventh bit is "O," it means the capacitor 
is charged enough, the timing stops with the value 
in\ indicating the numbe 1· o f times the program 
executed the loop, and the program branches to 
RTS20 which returns control back to the BAS IC 
prog1·am. This is the no rmal EN 0 for thi s monitor 
subroutine. 

INV com mands the com puter to increase the 
value of the Y register by I . T he Y register is now a 
counter \\ hich indicates how many times the com­
pute r passes this point in the loop. It is this value 
stored in Y which is the "value" of the game con­



94 COMPUTE! July,1982. Issue 26 

troller setting. 
BNE PREAD2 commands the computer to 

branch back in the loop to the location o f PREAD2 
(the LOA PADDLO.X com mand) if the value of the 
Y register is no/ eq ual to zero. If the resistance is 
' ery high in game controller, the Y register may 
have counted u p to 255. the la rgest number it can 
store. (All 8 bits a re se t to I). Add ing I more to 255 
does no/ result in 256, but changes all the I's to O's 
(255 +I= 0) . At thi s point the computer rea li zes it 
has gone too far, and it does not branch back to 

continue the loop. 
DEY decreases the value o f Y by one. Since Y 

must be zero to reach this point in the program, Y 
changes from 0 ba k to 255 because 000 - l = 255. 
This is the largest num ber that may be a paddle 
reading. At this point the timing loop is halted. 

RTS then returns control to the BASI C pro­
gram which ca lled the ·ubroutine. The va lue in Y 
is the value of the padd le reading. 

The loop of: 

READ2 LDA PADDLO,X (5CYCLES) 
BPL RTS2D (2CYCLES-NOBRANCH) 
INY (2 CYCLES) 
BNE PREAD2 (3 CYCLES-SUCCESSFUL 

J BRANCH) 
is repeated until the capacitor is charged or until Y 
reaches a reading of 256 (000). The loop uses 12 
clock cycles or about 12 microseconds. The 
maximum amount of time this program ca n meas­
ure is 255 loops or 3060 microseconds. The time 
needed to charge sufficiently the .022 mfd capacitor 
on the mother board through 150,000 ohm game 
controller is 1.1 * 150,000 * .022 E-06 = .0036 
seconds = 3600 microseconds. This extra time 
guarantees that the maximum value can be reached 
when the game controller is set for maximum 
resistance . 

Where can this in formation lead? It i po sible 
to substitute a thermistor in place of the game 
controller so the reading of a paddle wi ll indicate 
the temperature. A game controller with a resis- . 
tance differing from the 150,000 ohm Apple Con­
trolle r ca n be adapted to this circu it. A tilt sensitive 
switch could replace the pushbutton to indicate 
changes in position. The possibilities are endless 
and challenging. For more information on these 
circuits , see: 

Mims, F01Tesl M. 
Engineer's NoLebook 
Radio Shack, 1979 

Lancaster, Don 
TTL Cookbook 
Howard W. Sams, 1974 

Semiconductor Reference Guide 
Radio Shack, 1981 

In this interesting article, the author, a quadriplegic, 
describes techniques he has lea:rnnl to ef/ ecliveLy work 
with his comp11tN. His suggestirms 111oy be of interest to 
other handicapped jJrogramuwrs and, al the end, he has a 
prograni-t_ypi ng hint for everyone. 

Computing 
Techniques 
For The 
Handicapped 
George Leotti 
Glenolden, PA 

Being a physically disabled individual I faced some 
unique prnblems in making m y computer, and 
peripherals. usable. First, I'd like to briefl y desc ribe 
my disabilit y and then pass along some hints that 
may he lp other people, disabled and able alike . 

I'm a C5- 6 quadriplegic. What that basica ll y 
means is that m y legs are totally paralyzed. My 
arms are partially paralyzed . I can't move my finger. 
or thumbs at all, but I can flex my wrists . Now, on 
to the hints. 

There are man y devices ava ilable to hold 
pencil s, pens , and paintbrushes that will hold a 
stick which may be used to press keys on yo ur 
keyboard. I use a universal holder with an L bar 
that holds a pencil , eraser-side down. Use whatever 
is comfortable for you. 

To protect the faces on my small keyboard 
PET, I have omeone cut out the fingers of a su1·gi­
cal glove, put them over the eraser, and tape it 
securely to the pencil. This way the e rase r will not 
fragment and get stuck between the keys. Plus , 
wear and tea r on the keys is reduced. 

A New On-Off SWitch 
The first problem I encounte red when I bought 
my PET was how to turn it on and off by myse lf. 
As you know, the PET and Commodo1·e periphe rals 
have their power switches located on the back 
panels . Wh y? I don 't know. But I do know it is 
impossible for me to reach them . 

The solution was simple. I had another switch 
mounted on the front panel , above the keyboard . 
The new switch 'jumpers" the power switch in the 
rear. The Commodore switch now stays in the on 
position . The new switch turns power on and off 
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I ts switch is a toggle switch which can be purchased 
al a ny Rad io Shack, par t number 275-65 1. 

I had the same done o n my 2023 primer. T he 
witch is mou nted an inch Lo the ri ghL of the paper 

adva nce bun on . 
Who will insta ll switches for yo u? My brother, 

a n electro nics e nginee r , insta lled the m fo r me. If 
you have no one able to pe rform this operation for 
you I suggest you : con tact a local electronics/ 
com pute r ·to re, a pplia nce repair hop, o r te levisio n 
repair shop. If you go this route be sure the pe rson 
is insured and kn ows exacd y what yo u need . If 
yo u r machine is still unde r wa rran ty, contac t the 
man ufac ture r fi rst. T hey (or Lh e slo re where you 
bought it) may insLall a swiLch fo r you. 

Ano ther solution to the problem would be Lo 
have a swiLching center insta lled by a competent 
electrician. In this way you would not d eface you r 
machine and you could have a ll the power switc he 
in one conve nient loca tio n . 

Operating Tape And Disk Drives 
T he next problem was how to push the PLAY and 
RECORD keys at the sa me time. I fo und Lha t if 
you p ut something in the jaw · of a nutcracker to 
space the ends th e proper wid Lh , and then La pe Lhe 
ends to hold the spacer , yo u have a tool that works 
o n the ta pe drive. T his, whe n he ld in the mo uth , 
makes pushing those bu tto ns easy. ince most 
nu tc rac kers are mad ' of 111 ta l, ho ' eve r , it wo uld 
be easie r on your teeth to contact yo ur fri endly 
occupational therapist fo r something made of 
p lastic or wood. 

Just recently I purchased a 203 1 single d isk 
dri ve beca use of a n ove rfl ow o f cassette . lt is a 
remarkable, mac hine, of course, ve ry fas t and 
efficient, but when I tried to change its diet (remove 
o ne diskette and put in a nothe r) I fo und I could 
no t pull o ut the d iskette. 

Some ta pe and tooth picks solved this one. On 
the left side (front) of my d iskettes I have between 
fi v and six inches o f ta pe fo lded in half and fi xed 
to the to p a nd bollo m o f each diskette with a tooth ­
pick a t the fo ld in the ta pe. ow I can pull o ut a 
diskette with o ne fin ge r. 

I used strapping tape (ta pe with fibe rs) and 
round toothpicks. Instead o f toothpicks you could 
use small plas tic rings that you ca n put a fin ge r , o r 
yo ur pushstick, th rough. Be sure not to cove r the 
write-protect no tch on the d isk. 

Shopping For Machines 
If you are disabled and d eciding which computer 
to bu y, go to a compute r sto re. Try each mod el o r 
brand you a re interes ted in . Look fo r accessibility. 
I have found that the PET has ve ry accessible 
keyboards. Fo r me, the separa te numeric keypad 
reduces a1·m fatigu e when entering programs man­

ually. 
Also, anyo ne who has a disability that affec ts 

the hands should consider the tractor feed type 
pr imer. I have the p roblem o f my pa per coming 
out of alignm nt almost every time I tea r a sheet 
out of the prin te r. I have to use my mouth to grip 
the paper a nd pull it. So fa r , I've come up with no 
practica l solution to this problem ... 

Something For Everyone 
Here's a hint which mig ht solv a general problem. 
Whe n enterin g a program from COMPUTE!, do 
your eyes some times wa nder the page looking fo r 
your place? In the back of COMPUTE! you will fin d 
a card that is used for fo reig n sub criptio ns. I f you 
li ve in the US, o r subscribe, tea r this ca rd out. 

Use a sha rp hobby knife to cu t out a "window" 
in the ca rd . CLit out, on the address side, the word. 
(so1Ty abou t th i ) COMPUTE! Magazine. Yo u may 
need to widen it to equa l a whole line of a program. 
Place the ca rd o n the page that has the p rogram , 
leaving the lines you wa nt, showing through the 
window. As you e nter the p rogra m, just move Lh e 
card clown the page. 

T hese idea a re o ffered as suggestions. either 
COMPUTE! nor Mr. Leotti can be held res ponsible 
fo r any damages resulting from thei1· use . ~ 

SWEET-TALKER, 
IT GIVES YOUR COMPUTER AN 

U IMITED VOCABUIARY. 

As Featured in Ciarc ia's Circuit Cellar, 
Byte Magazine. September 1981. 

The Sweet - Talker voice syn1hes1Zer allows you 10 add speech ol 
unlimi ted vocabulary lo your computer. Utilizing the Votrax SC·01 A chip. 
you can output any message by programming individual phonemes. 
Comes in two versions: one plugs direclly into your Apple II. the other 
connects 10 any computer with an B·bil parallel printer port. - 12 vol ts 
and+ 5 volts requ ired tor parallel board. 

•Contains 64 different phonemes ST01 Sweet Talker Parallel 
accessed by a 6·bl t code. Port Board A & T . .......$139.00 

• Automatic and manual lnl lec­ ST02 Sweet Talker Apple II 
lion modes. 

•Parallel pan driven or plug· in 

compatible wi th Apple II. 
•Super 1ex1-to·speech algori thm 
on disk for Apple II. Makes 
Sweet - Talker equivalen t 10 
uni ts 311mes the cost. 

• On board audio amplitier 
• Sample program on cassette 
with Apple II board . 

•Opt ional power supply tor 
parallel board . 

plug In board ... .... .....149.00 
ST06 Text·lo-Speech 

algorithm on disk 
tor Apple II ..... . . . ... . .. . 35.00 

SC01A Votrax Speech 
Synthesizer chip .. . .......70.00 
5 or more • . . . . • .. . . ..55.00 Heh 

UPS01 Universal Power Supply· 
A & T.. . ...• . . .. ... ... . . . 35.00 

Add $2.00 for shipprng & handling. 

To Order: Call Toll Free H!00-645-3479 
(In N.Y. Stale Call: 1·516-374-6793) 
For lnlormabon Call: 1 ·516-374.-6793 

MICROMINT INC. 
917 Midway 
Woodmere N.Y. 11 598 
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For Commodore computers, this program allows you to 
add very large numbers together. 

Multidigit 

Addition 

Zoltan Szepesi 
Pittsburgh 

\mi rocomputer genera ll y cannot handle 
more than lo 12 digiL or precision. Howe\' r. 
special programs can be wriuen in BAS IC or 
machine language to increase the precision of Lhe 
calculation . 

In this program, l'vl ultadd, the addition is 
made in eight-digiL groups. The two numbers LO be 
added together (the addenda) are emerecl a Lwo 
strings between lines 70 to 120, us ing a modified 
ve1·sion of Garr Greenberg's simulated input 
rouLin e (COMPUTE! , lay~Jun e, 1980. #4). Thi 
way, up LO 254 digits cct n b ·nte recl !'or each 
number. Th Lwo addenda an ha,·e diffc1·enl 
numbers of digits. Lines J40 to 160 make them 
equal in length by p lacing zeros in from or the 
shorter number. 

Lines 170 10 2:10 di,·ide th e su·ings imo igh1­
cl igit groups and transform th ese subsLrings into 
numeric value . Then lines 260 to 300 do the addi­
tion, and 3 10 to 380 reco1we n the groups to eight­
dig it strings, taking care to fi ll up the e mpty p lac s 
with zeros , and eliminating th spacing b tween 
th e groups. The result is primed out as a cont inuous 
string. 

10 PRINT"(CLEAR} MULTIDIGIT ADDITI 

ON " 


40 PRINT"(DOWN}THE NUMBERS TO BE ADDED CAN 

HAVE MAX . " 


50 PRINT"254 DIGITS . TYPE THE DIGITS CONTIN 

UALLY , THEN PRESS 'RETURN '." 


60 PRINT " CORRECT WRONG NUMBER WITH 'DEL'." 


70 PRINT"(DOWN} FIRST ADDENDUM:A=":PR 
INT " (RIGHT}"; 


80 GOSUB 500 

90 A$="0"+Zl$ 

100 	PRINT : PRINT " SECOND ADDENDUM : B=":P 

RINT" (RIGHT} " ; 

110 GOSUB 500 

120 B$="0"+Zl$ 

130 	Tl=TI : PRINT : PRINT" (REV}WORKING 

140 LA=LEN(A$) : LB=LEN(B$) :D$="" 
150 IF LB<LA THEN TD=LA-LB:FOR I=l TO LD:D$ 

=D$+ " 0":NEXTI:B$=D$+B$ 
160 IF LA<LB THEN LD=LB-LA : FOR I=l TO LD:D$ 

=D$+"0 ": NEXTI:A$=DS+A$:LA=LEN(A$) 
170 M=INT(LA/ 8) :Q=LA- 8*M:IF Q>0 THEN M=M+l 
180 DIM A(M) , B(M) ,C(M) , D(M) , R(M) , RS(M) , F$(M 

) 
190 	 FOR 1=0 TO M:D(I)=0 : C(I)=0 : R(I)=0:NEXT ­

1 
200 IF M=l THEN A(l)=VAL(AS) :B(l)=VAL(B$) : G 

OT0260 
210 IF Q>0 THEN A(l)=VAL(LEFTS(AS,Q)):B(l)= 

VAL(LEFTS(BS , Q)):X=l : GOTO 230 
220 A(l)=VAL(LEFTS(AS , 8)) :B(l)=VAL( LEFT$(B$ 

, 8)): X=0 
230 	 FOR I=2 TO M 
240 A(I) =VAL(MIDS (AS, (I-1-X) *8+l+Q, 8)) : B(I) 

=VAL(MID$(B$ , (I-l - X)*8+l+Q , 8)) 
250 NEXT I 
260 FOR I=M TO l STEP - 1 
270 C(I)=A(I)+B(I)+D(I) 
280 D(I-l)=INT(C(I)/1E8) 
290 R(I)=C(I)-D(I-l)*lE8 
300 NEXT I 
310 PRINT:PRINT " THE SUM:A+B= " :RS(l) =ST RS( 

R(l)) : IF R(l) =0THENRS (1) ="(RIGHT}" 

320 	 PRINT R$(1) ; : IFM=l GOT0390 
330 	 FOR I=2 TO M:R$(I)=STR$(R(I)) 
340 	 P=LEN(R$ (I)) :R$ (I) =RIGHTS (R$ (I) ,P-1) : F$ 

(I)="" 
350 	 FOR J=8 TO 2 STEP - 1 
360 	 IF P<=J THEN F$(I)=F$(I)+"0" : NEXTJ 
370 	R$(I)=FS(I)+R$(I) 
380 	 PRINT R$(I); :NEXT ! : PRINT 
390 PRINT:PRINT" EXECUTION TIME :"; IN 

T((TI-Tl)*l00/60+ . 5)/100 ;" SEC" 
400 PRINT:PRINT"DO YOU WANT TO CONTINUE? (Y 

OR N)" 
410 	GET V$:IF V$=""GOTO 410 
420 	 IF V$="Y" THEN CLR :PRI NT "{CL EAR}(DOWN} " 

: GOTO 70 
430 	 IF V$<>"N " GOTO 400 
440 	 IF VS= " N" GOTC62e 
500 	 Z$="":Zl$=" " 
510 	 PRINT "!{LEFT}" ; 
520 	GET Z$:IF ZS=" " GOTO 510 
530 	 PRINT " (LEFT}"; . 
540 	 IF Z$<>CHRS(20) GOTO 580 
550 	 IF Z$="" GOTO 510 
560 	 ZZ=LEN(Zl$) : IF ZZ<l GOTO 510 
570 	Zl$=LEFT$(Zl$,ZZ-l) :PRINT " (LEFT}"; : GOT 

0510 
580 	 IF Z$=CHR$(13) OR Z$=CHR$(141) GOTO 610 
590 	 PRINT Z$; 
600 	 Zl$=Zl$+Z$ : GOTO 510 
610 	 RETURN 
620 	 END @ 

~t.\JJ\. • DISK•O•MATE TM (Wri te for P r ice) 
A must for 2040/40 40 d isk owners. Wri te protect indicators/ 
switches. power indicator and error beeper. 

• ttReal World" SOFTWARE 1s11 . s2s1 
Word Processor. Mailing List . Catalog . Ham Radio. Frequency Counter . 

r -"OLD" SK PETs- - - --------- --------- ., 
: e 21 14·T0·6550RAMADAPTER 1s1 M25J : 
I Replace 6550 RAMs with low cost 21145. Hundreds Sold! I 

I e 4K MEMORY EXPANSION 1s1s-se21 : 

-~~~~~;.;;i~~=~~~~~;;;~;~;~:n~_J 
Dept. C , P.O. Box 595 · Placentia , CA 9 267 0 ~ 

• 
DISK·O-MATE u•demark Oprlm lz.ed Data Systems ·• PET/ C8M tradema,1' Commodo1e 

http:Oprlmlz.ed
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For PETICBM or Atari disk users, any memmy size. This 
is a handy program ifyou ever need to update files. 

A Direct 
Access File 
Editor 
Charles Brannon 

Editorial Assistant 


What's in a file ? A payroll program might keep a 
list of employees , ocial security numbers, status, 
e tc., on a disk fil e. A check ba lancing program 
would probably save the information gathe red 
during the run of the program such as check 
number , payee, and amount paid on a file . 

Most fil es are very similar - a list of numbers 
and strings (words, names, etc.). Each line of the 
file is "sent" to the file with some variant of the 
PRINT statement, such as PRINT# l ,A$ or 
PRINT#l , ZX(I,j). [PR! T#l ; A$ on Atari.] Each 
line (also ca lled afield) ends with a ca rriage return. 

T his carriage r·eturn is used to separate each 
line in the fil e. Otherwise, the file wo uld be just a 
long block of cha racters. each line running into the 
next. T hes sepa rato rs are ca lled delimiter ·. On 
man y computers . the comma and colo n can also be 
used (but can ca use tro uble) a · delimiters. T hi 1s 
impo rtant, as we will see later. 

A File Editing Tool 
You probably use files every day even if . ou're not 
a programmer. If you use any commercial software 
such a a word processor·, or a prepackaged ac ­
counting program, you are unknowingly gener­
at ing fil es . uch oftware writes fil es to the disk to 
save the result of calculat ions and your input 
then later reads the file, when yo u run the program 
anew, to '·resto re" the original conditions and 
information . 

nfortunately, few program let you edit this 
information (excepting a word processor , of 
course)_. You m.ay have a check-balanci ng program 
that wntes to disk all checks that you enter in order 
to use this information for taxes at the end of the 
year. T his fil e simply accumulates information. If 
yo u later di ·cover that you've made a mistake on a 
check entered , there is no easy way to find or correct 
that check. What you need is a program that can 
read the entire fil e into memory, let you view it 

and make selective changes, then rewrite the cor­
rected fil e back out to the disk. 

The program he re is a fi le editor. Basicall y, it 
asks ou fo r the name of the file you wa nt to ed it, 
reads it in , and lets you "page" through the file 19 
lines at a time. You can edit, replace, inse rt, and 
delete lines, as well as search the file for any 
sequence of characters. 

T his program on ly works with a file orga ni zed 
in the common "list" structure previously men­
tioned (which li mits it co sequential files on the 
PET/CBM). 

T he two versions presented here, for the Atari 
and the PET/C BM, a re different, but they both 
perform imilar function . After you ente r the file 
name, the file is read into a string array. If the file 
is too large to fit into memory, the message "FILE 
TOO LONG" will appear. You can change the 
variable MAX (maximum number of lines in fi le) if 
you have enough memory. T he fil e is displayed as 
numbered lines in the top 19 lines of the sc reen. 
Your input is taken at the botto m. When prompted 
for a line, alway ente r the number of the line . 

Miscellaneous 
If you enter any command that you don 't want to 
perform (such as Replace when you meant to type 
Edit), you can u ually exit the command with a null 
input (just press <RETURN> ) on the PET/CBM , or 
by pressing the ESC (escape) key on the Atari. 

Since commas and colons a re used as deli m iters 
on the PET/CBM, you can't enter or edit a line 
containing commas. To enter such a line , hold 
dow n SHIFT when ou press the command ke 
such as SH IFT-E for Edit, SH IFT -1 for In e rt, e tc. 
A quote will au tomaticall y be printed at the start of 
the line, permitting you to ente r· commas and 
colons without the in fa mo us ?EXTRA IGNORED 
message. Afte r· you enter the line, a ll commas 
(C HR$(44)'s) are converted to " fake commas" that 
look like commas, bu t don't work as delimiters 
(CHR$(108)) . 

Create.A "Fake File" 
You could even use th is program to create fil es if 
you can create a "fake fil e" con taining on l one 
item such as : 

OPEN 1,8,8,"0:filename" (on the PET) 

PRINT# l ,"X" :CLOSEI 

OPEN# 1,8,0, " D:filename" (Atari) 

PRINT# I ;" X":CLOSE# I 


You can then Replace the first line (the "X"), and 
use Append to add to the file. 

I'll leave you with one impo rtant reminder: 
remember to re-SAVE a fil e after yo u edit it or 
your changes will have been in vain. 



98 July, 1982. Issue 26 	 COMPUTE! 

Editing Commands 

PET/CBM Atari Command 	 Description 
<RETURN> N Next page Displays the next 19 lines. 


E 
 EditE The primary "change" command. You enter the number oflhe line to be changed. 
The line i displayed at the bottom of the screen with the cursor on the first character. 
): ou can u e your compmer's editing keys to change the line Gust like in an IN PUT 
statement). Press< RETURN> when finished. 

-
R R Replace Youjustenter a completely new line to replace any line in the file. 

I I Insert Line For Atari: you emer the number oft.be line ou want to insena new line at. That line 
and all following line · are "pushed down," and !:he word"*** I SERT***'' is in­
sened. You can then u e Replace to add a new line. ForPET/CBM: you enterthe 
number of the line you want to insert a line at. and then you enter the line you want 
inserted. 

D D Delete Line Enter the number of the line to be deleted. The following lines will be ·'pulled up'' 
to fill the gap. For PET/CBM: Iryou useSHIFT-0 (shiftedD), you can enterthe 
starting and ending lines ofa block oflines you'd like deleted. 

A Append LineA After you type "A" you can enter a new line which will beadded to theend of the file. 

pp Print Emer the starting and ending lines of the block oflines you would like printed to the 
printer. Forthe PET/CBM, this is device number four. You can just hit <RETURN> 
to both prompt to print the entire file (Atari version). 

w Save/Write Stores the file on disk. PET/CBM: scratches the old file, then writes the new file. 
Ai.ari: Replace the old file, unless you save the file under anothe r name. 

s 

Exit/Quit Lets you end the program.x Q 

Atari version : Ifyou press the START key at the prompt "Which?" you can RU 
the program over again. PET/CB M version: Entering zero or one speci fies which 
drive to use for the next file you want toed it. You can then enter the new file name. 

Re-runOil [START] 

- Lets you" kip around'" in the file. Enterthe number of the line you want to see. Goto lineGG-
n/a There are two menus in the Ata1i ver ion, since Lhe bouom of Lhe screen can only hold 

so many commands. The orher menu cont.a ins the commands Lenglh, Search, and 
Next Search. You can add your own commands to this menu. 

Other menu0 

Unlike the Atari ver ion, lhe PET/CBM version doesn'tconstantly display all choices. 
Jusl type H to see a I isl ofall options. 

n/a HelpH 

Lets you scratch a fil e from within the program.n/a Kill FileK 

flips the character set.n/a -z 
You enteraseriesofcharacters you want lo find in lhe file. In lhe PET/CBM version, 

Q 
Find/SearchS*F 

all matching lines are displayed. Pres any key lO abort the sea rch. The Atari ver ionQuick Find 

Next Search 


'* 
only displays the firs1 occurrence of lhe match. The Next Search command is used 
to find the nexl occurrence of the amc search string. You can search either by 
character or by line. T he charactenearch will search the entire file cbaracler-by­
character for the string. whe.-e the line search only matches the search ·tring wi th*Use (O)ther 
the beginning of lhe line, and is natu ral!)' faster. The PET/CBM version has a . 
separate command, Quick Find. to search by line. 

Menu 

Displays the nu mber oflines in the file. ­LengthLL 

Program I. PET/CBM Version 

100 	 PRINT"{CLEAR}{REV}"TAB(l5-20*(PEEK(213) 
•79)) "*FIXFILE*" 

110 PRINTCHR$(14);:POKE59468,12 
120 MAX•l000:REM MAXIMUM NUMBER OF LINES AL 

LOWED 
130 DIMA$(MAX) :REM CHANGE TO SUIT MEMORY/FI 

LE REQUIREMENTS 
140 PRINT"{DOWN}ON WHICH DISK WILL WE WORK? 

,"· 

150 	GETD$:IFD$<"0"0RD$>"l"THENK•l-K:PRINTMI 
D$("{REV}{OFF}",K+l,l);" {LEFT}";: 
GOT0150 

160 	 PRINT" {OFF} "DS 
170 	OPEN15,8,15:FILE$=" *" 
180 	 INPUT"WHAT IS THE FILE'S NAME? *{03 LEF 

LEFT}";F$:IFF$="*"THENF$=MID$(fI$, 
3) 

190 	 FIL$=D$+":"+F$ 
200 	 OPENS,8,8,FILS+",S,R":J=0 
210 	 INPUTUS, EN I EMS 
220 	 IFENTHENPRINTEM$:GOT01420 



- - - - -

Make your SuperPET Super-Load 
in EM© and Dramatically Improve 
your Programming Productivity 

EMc is more than just aprogramming language. It is awell integrated data management system combining with one syntax what other operating systems would 
call 1) an application programming language; 2) a job control language; 3) alinkeage editor; 4) a database management system; and 5) a communications 

monitor. 

PROGRAM MANAGEMENT: 

EMc provides all programming management facilities needed to manage programs and program files. Programs can be created. edited. cataloged and 
debugged from within EM c:. Programs can be as large as disk capacity. A resident algorithm rids memory of least frequently used variables and program 

modules so that what you need off-disk normally resides in memory. 

STRING POWER: 

EMc makes string handling easy with its extensive set of string operations and functions.Variable length strings can be used routinely without the obstacles 

presented by most other programming languages. 

PATIERN MATCHING: 

EMc can "filler" user input with auseful pattern matching that will result in fewer user or device errors. For example: dates. zip codes and names can 

be tested for validity with asingle statement. 

GLOBALS: 

EMc obviates the need for traditional read and write operations on secondary storage devices by allowing data elements to be directly referenced as a 

set of subscripts; all the details of file organization and retrieval are handled by the system. 

TIMING: 

EMc enables a programmer to associate timing constraints with several operations. This feature allows testing for terminal malfunctions as well as 

prompting users in time - critical dialogue. 

DATA BASE MANAGEMENT: 

Sorts and merges are not necessary as EMc automatically stores data in adynamically allocated balanced tree structure. Random access to any data item 
requires at most three disk reads. 
EMC> UNMATCHED IN PROGRAMMING PRODUCTIVITY: 
System houses that program in EMc (MUMPS) find that their costs are lower than those of their competitors using other languages. Fewer lines of code 
are necessary per application. Dimension statements are not required. Subscripts may be alpha,numeric or any legal string.Data types need not be defined 
and can change freely throughout as EMc can recognize when it is dealing with alpha,numeric, integer or floating-point data types.EMc gives the professional 
programmer afull set of software tools designed for real-life tasks and problems he consistently encounters in the production and maintenance of application 
software. EMc adheres rigidly to ANSI MUMPS standards, which make it transportable to larger processors manufactured by DEC, TANDOM. DATA 
GENERAL. HARRIS and others. Additionally EMc gives the less-experienced programmer the tools to do a professional job on formidable programming 
applications. 

You may order EMc or SuperPET by calling ECLECTIC SYSTEMS toll-free at 
- -t ;;BO.Q-527-3135 trom tO AM to 4 PM CDT Monday through Friday, or you can 

; order-by-:mal(usrng the forml>elow. Texas residents call 1-214-661-1370. 

ECLECTIC SYSTEMS CORPORATION 
P.O. Box 1166, 16260 Midway Road, Addison, Texas 75001 
Here's my order for EM0 @ $299 plus $3.75 for shipping and handling (UPS surface unless 
specified otherwise). Residents of Texas, Louisiana, Oklahoma City and Tulsa, Oklahoma 
must add applicable taxes. 
D My certified check or money order is enclosed. 
D Please charge my VISA :ff or 

MasterCard :ff Expiration date ____ 

Name Signature 

Address 

City State Zip 
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230 	 CLOSE0:REM RESETS ST TO 0 
240 	 IFST=64THEN2S0 
250 	J=J+l:INPUTIS,A$(J) 
260 	 IFJ<MAXGOT0240 
270 	 PRINT"{DOWN}FILE TOO LARGE":CLOSES:END 
2S0 	 CLOSES 
290 	 K=0:SK=l 
300 	PRINT"{CLEAR}":K=SK-1 
310 	 K=K+l:IFK>JTHENK=0:GOT0360 
320 	 IFPEEK(216)=1THENSK=K 
330 	 N=K:GOSUB1300:PRINTN$;A$(K) 
340 	 IFPEEK(216)>=20THEN360 
350 	GOT0310 
360 	 PRINT:PRINT"COMMAND? "; 
370 GETCM$:IFCM$=""THENZ=l-Z:PRINTMID$("{RE 

REV} {OFF}", Z+ 1 , 1);" {LEFT }"; :GOT03 
70 

3S0 SH=0:CM=ASC(CM$):IF(CMAND127)<>CMTHENSH 
=l:CM$=CHR$(CMAND127) 

390 	PRINT"{OFF}";CM$ 
400 IFCM$=CHR$(13)THENPRINT"{CLEAR}":GOT031 

0 
410 IFCM$<>"I"THEN460 
420 NS=l:PRINT"{UP}INSERT AFTER WHICH ITEM" 

; :GOSU B1310:IN=VAL(IN$):IFRTTHEN45 
0 

430 J=J+l:FORI=JTOIN+2STEP-l:A$(I)=A$(I-l) : 
NEXT 

440 PRINT"ENTER NEW LINE:":GOSUB1310:IFRT=0 
THENA$ (IN+l) =IN$ 

450 	GOT0300 
460 	 IFCM$="X"THENPRINT" {CLEAR}" : GOTOS30 
470 	 IFCM$<>"K"THEN510 
4S0 INPUT"{UP}ARE YOU SURE? {03 LEFT}";X$: 

I FX$<> "Y"THEN290 
490 PRINT"(CLEAR}NOW KI LLING THE FILE .•. ":P 

RINT#l5,"S"+FILS 
500 PRINT FILS" HAS NOW BEEN SCRATCHED.":GO 

T01420 
510 	 IFCMS<>"D"THEN590 
520 	 NS=l:IFSH=0THENPRINT"{UP}DELETE WHICH I 

TEM"; :GOSUB1310:DL=VAL(INS) :D2=0 
530 	 IFSH=0ANDDL=0THEN300 
540 IFSH=lTHENINPUT" {UP}DELETE WHICH ITEMS? 

{03 LEFT}";INS,D2 : DL=VAL(INS) 
550 IFDL=0THEN300 
560 Z=l:DI=D2-DL:IFDI<0THENDI=l:Z=0 
570 	J=J-DI-Z:FORI=DLTOJ:A$(I)=AS(I+DI+Z) :NE 

XT 
5S0 	GOT0300 
590 	 IFCMS<>"S"THEN640 
600 	PRINT#l5,"S"+FILS 
610 	OPENS,S,S,FILS+",S,W" 
620 FORI=lTOJ:PRINT#S,A$(I);CHR$(13);:NEXT: 

CLOSES 
630 GOT0300 
640 IFCM$<>"G"THEN6S0 
650 PRINT"{UP}GOTO WHICH LINE"; : NS=l:GOSUBl 

310: IFRTTHEN300 
660 L=VAL(INS):IFL<lORL>JTHEN640 
670 K=L-l:PRINT"(CLEAR}":GOT0310 
6S0 IFCMS<>"R"THEN730 
690 PRINT"{UP}REPLACE WHICH ITEM"; :NS=l:GOS 

UB1310:R=VAL(IN$) : IFRTTHEN300 
700 	 IFR<lORR>JTHEN690 
710 PRINT"ENTER NEW LINE:" :GOSUB1310:IFRT=0 

THENAS (R) =INS 
720 GOT0300 
730 IFCMS<>"P"THEN80 0 
740 IFSHTHENFR=l:TU=J:GOT0760 
7 50 DN=4 
760 	 INPUT"FROM LINE,TO LINE";FR,TU 

770 IF(FR<lORTU<l)OR(FR>JORTU>J)OR(FR>TU)TH 
EN750 

780 OP EN1,DN : FORI=FRTOTU:N=I :GOSUB13 00:PRIN 
T#l,NS;A$ (I) : NEXT:CLOSEl 

790 	GOT0300 
800 	 IFCMS<> "l"ANDCM$<>"0"THENS40 
810 PRINT"{CLEAR}":IFCMS<>DSTHEND$=CM$:GOTO 

1S0 
S 20 GOT01S0 
S 30 GOT01420 
S40 IFCM$<>"F"THEN920 
S50 PRINT"{UP}FIND WHAT"; :GOSUB1310:S$=IN$: 

PRINT"{CLEAR}":Z=0:IFRTTHEN300 
S60 	 FORI=lTOJ:FORK=lTOLEN(AS(I)) 
S 70 I FM IDS (AS (I) , K, LEN (SS)) =SSTHENN=I :GOSUB 

1300: PRINTNS; AS (I) : Z= 1 :GOT0890 
S80 NEXTK 
S90 GETA$:IFAS<>""THENI=J 
900 NEXTI:IFZ=0THENPRINT"NOT FOUND." 
910 GOT0360 
920 IFCMS<>"E"THEN970 
930 PRINT"{UP}EDIT WHICH LINE"; :NS=l:GOSUBl 

310:L=VAL(IN$):IFRTTHEN300 
940 	 IFL<lORL>JTHEN930 
950 	V=l:Z$=CHRS(SH*29):PRINT"? ";Z$;AS(L);" 

(UP}":GOSUB1310:IFRT=0THENAS(L)=IN 
s 

960 	GOT0300 
970 	 IFCMS="L"THENPRINT"FILE LENGTH:";J;"LIN 

ES.{DOWN)":GOT01290 
9S0 	 IFCM$="Q"THEN1430 
990 	 IFCMS<>"A"THEN1020 
1000 PRINT"ENTER NEXT LINE:":GOSUB1310:IFRTT 

HEN300 
1010 J=J+l:A$(J)=IN$:GOT0300 
1020 IFCM$<>"H"THEN1270 
1030 UL=PEEK(5946S) :POKE 5946S,12 
1040 PRINT"{CLEAR}"TAB(7)"{REV}LIST OF FIXFI 

LE COMMANDS{DOWN}" 
1050 PRINT"A APPEND" 
1060 PRINT"D DELETE" 
1070 PRINT"D (SH I FT) DELETE RANGE" 
10S0 PRINT"E EDIT A LINE" 
1090 PRINT"F FIND A STRING" 
1100 PRINT"G GO TO LINE #" 
1110 PRINT"! INSERT LINE" 
1120 PRINT"K KILL (SCRATCH) FILE" 
1130 PRINT"L PRINT LENGTH OF FILE " 
1140 PRINT"P PRINT FILE TO PRINTER" 
1150 PRINT"Q QUICK-FIND" 
1160 PRINT"R REPLACE LINE" 
1170 PRINT"S SAVE FILE (DON'T FORGET!) 
11S0 PRINT"X EXIT FIXFILE" 
1190 PRINT"Z SWITCH UPPER/LOWERCASE 
1200 PRINT"0 EDIT A FILE FROM DRIVE 0" 
1210 PRINT"l EDIT A FILE FROM DRIVE 1 
1220 PRINT"{DOWN}HOLD DOWN SHIFT WITH COMMAN 

DS":PRINT"A,E,F,I,Q,R" 
1230 PRINT"TO ENTER COMMAS OR COLONS." 
1240 PRINT"PRESS A KEY TO CONTINUE • • . " 
1250 GETAS:IFA$=""THEN1250 
1260 POKE59468,UL:GOT0300 
1270 IFCM$="Z"THENPOKE5946S,12+2*(PEEK(5946S 

) =12): PRINT" {02 UP}"; :GOT0360 
12S0 PRINT"{REV}TRY{OFF} A,D,E,F,G,I,K,L,P,Q 

,R,S,X,Z,l OR 0 ":PRINT" OR {REV}H{O 
OFF} FOR HELP" 

1290 PRINT" {03 UP}COMMAND? {UP}"; :GOT0360 

1300 N$="{REV}"+RIGHT$(" "+MIDS(STR$(N) ,2 
),4)+"{0FF} ":RETURN 

1310 RT=0:ZS=CHRS(l60+SH*l26*(NS=0)) 



The Hard &·Soft of It: 

If you're into Atari , get into ASAP. When it 
comes to Atari. ASAP has it all - computers. 
a full line of accessories, and one of the 
most complete lines of software on the 
market Whether you use your Atari for 
work or play. make ASAP your source. Call 
today. 

The Atari® 800'" Computer features color 
graphics and English characters wi th truly 
high resolution,high quality sound.expand­
able memory and sleek modular appearance. 

Atari®400'" - 16K also available: $349.00. 

OPTIONAL ACCESSORIES PRICE 
ATARI®410'" Program Recorder . ... 80.00 
ATARI®810'" Disk Drive ..... . . . . 455.00 
ATARI®822'" Thermal Printer .. . . . 299.00 
ATARI 820'" 40-column Dot 
Matrix Impact Printer . .......... 279.00 
ATARI®825'" SO-column Dot 
Matrix Impact Printer . ... ....... 625.00 
ATARI®830'" Acoustic Modem . ... 159.00 
ATARI®850'" Interface Module .... 175.00 
ATARI®Paddle (CX3Q-04) and 
Joystick (CX40-04) (Pair) ......... 17.95 
ASAP 16K RAM Module .... .. .... 55.00 
COMPLETE SOFTWARE LIBRARY INCLUDES 
THESE POPULAR UNITS: 

Atari® 

Video Easel ROM . . . .. .. 25.00 

Music Composer ROM .. . 42.00 
Assembler /Editor ROM . . 45.00 
Mortgage Loan Analysis
Cassette ... . ..... .... 15.95 
Stock Analysis Disk ..... 19.95 
Stock Charting .... . ... 22.95 
Bond Analysis Disk ..... 22.95 
Mailing List Cassette .. . . 19.95 
Touch Typing (2 Cass) .. . 19.95 
Graph It (2 Cass) . .... . . 17.95 
Word Processor ....... 119.00 
Personal Finance . ...... 64.95 
Microsoft Basic . .. . . ... 75.00 
Basketball ROM . . ... .. . 27.00 
Super Breakout ROM .... 30.00 
Computer Chess ROM ... 32.00 
3D Tic Tac Toe ROM .. ... 25.00 
Star Raiders ROM ...... 36.00 
Kingdom Cassette .... .. 12.95 
Blackjack Cassette ..... 12.95 
Biorhythm Cassette ..... 12.95 
Energy Czar Cassette .. . . 12.95 

ATARI fromASAP 


Telelink ROM ...... . ... 24.00 
Space Invaders ROM ... . 30.00 
Scram ............. . . 18.95 
Asteriods ..... ..... .. 32.00 
Missile Command ... . . . 32.00 
Caverns of Mars Disk .. . 30.00 
Centipede Disk . ..... . .. 35.00 
Pac-Man . . ...... .... . 35.00 
Arcade. Plus 
Ghost Hunter Cassette ... 25.00 
Ghost Hunter Disk .. .. . . 30.00 
Oatasoft 
Atari Mailing List Disk . . . 19.95 
Atar i Character Generator 
Disk . ... .. . .. . ..... . 16.95 
Text Wizard Disk ... . . .. 89.95 
Micropainter Album 1 
Disk .. . .. . .......... 16.95 

Micropainter Album 2 
Disk .. .. .. ..... . ... . 16.95 
Le Stick Accessory .. ... 30.00 

On-Line Sys ems 
HI-RES Adv #0 - Mission: 
Asteroid Disk ... . . .. .. . 19.95 · 
HI-RES Adv #2- Wiz &Princess 
Disk ............ . ... 25.00 
Roadwork Disk . ... . ... 29.95 
Jawbreaker Disk ... . ... 25.00 

gfi~p~r·n· ~~~~~t~~~ ~~-~~t~~b.oo 
The Next Step Disk . .. .. 29.95 
Personal Software 
Visicalc Disk . ... . . .. . 169.00 
FOR HOME ENTERTAINMENT 
SYSTEMS: 
Activision 
Dragster Cartridge . .... . 18.50 

Boxing Cartridge ...... . 18.50 
Checkers Cartridge . . ... 18.50 
Fishing Derby Cartridge .. .18.50 
Skiing Cartridge ..... . . 18.50 
Bridge Cartridge ....... 23.50 
Tennis Cartridge ...... . 18.50' 
Laser Blast Cartridge ... . 18.50 
Freeway Cartridge .... .. 18.50 
Kaboom! Cartridge ..... 18.50 
Stampede Cartridge .. . .. 18.50 
Ice Hockey Cartridge .. .. 23.50 

11s1111 

computer
products, inc. 

1198 E. Willow St.. Signal Hill. CA 00806 

ALL PRICES SUBJECT TO CHANGE WITHOUT NOTICE. CALL FOR BEST PRICE 

ASAP offers a 15-day buyer protection policy: full money-back guarantee if not totally satisfied. 

Ordering information: name. address, phone; ship by: UPS or Mail. Shipping charge: add S2.90 up to 1 lb. (UPS 

blue). U.S. Mail add Sl.50 (U.S. only) (525.00 minimum order). 

Terms: We accept cash. check. money orders. Visa and Master Charge (U.S. funds only). Tax: 6% Calif. res.. 

COD's and terms available on approval (School PO's Accepted). 


Toll free outside California: (800) 421 -7701. Inside California: (213) 595-6431 (714) 891-2663 
Inside Canada call ASAP Computer Produc_ts. LTD .. 116 Viceroy Rd .. D-12 Concord.Toronto.Ontario,Canada L4K 1A9 (416)738-0500 (800)268-1996 
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1320 IFV=lANDSH=0THENZ$="{RIGHT)":V=0 
1330 PRINT"? ";Z$;:POKE205,0:PRINT"{03 LEFT) 

" I. 

1340 IFNS=0ANDSH=lTHENPOKE158,l:POKE623,ASC( 

" {RIG HT)") 
1350 INPUTIN$ 
1360 IFI N$=Z$THENNS=0 : RT=l : RETURN 
1370 IFSH=00RNS=lTHENNS=0:RETURN 
1380 FORI=lTOLEN(IN$) : IFMID$(IN$ , I , l)<> ", "TH 

EN1410 
1390 REM CHR$(108) IS FAKE COMMA . SAVEABLE ­

TO DISK 
1400 IN$=LEFT$(IN$,I-l)+CHR$(108)+MID$(IN$,I 

+l) 
1410 NEXT : RETURN 
1420 CLOSE8:CLOSE15:END 
1430 PRINT"{UP)QUICK-FIND WHAT" ; 
1440 FOUND=0 : GOSUB1310:IFRTTHEN300 
1450 S$=IN$:L=LEN(S$) : PRINT"{CLEAR)" ; 
1460 FORI=lTOJ:IFLEFT$(A$(I) ,L) <>S$THEN1490 
1470 N=I:GOSUB1300:PRINTN$;A$(I) :FO UND=l 
1480 IFPEEK(216)>20THENWAIT158,l:GETA$:PRINT 

"{C LEAR)" 
149~ GETA$:IFA$<>" "T HENI=J 
1500 NEXT 
1510 I FFO UND=0T HENPR I NT "N OT FOUND." 
1520 GOT0360 

Program 2. Atari Version 

100 F:81 FI:~FILE-Fi le Editor •Ji .0 

110 REM Char 1es Brannon) 1982 

120 R81 

130 GRAPHICS 0:SETCOLCR 4,9,4 

140 OLIST=PEEK<560)+256:t.PEEK<561)+4 

150 POKE OLIST-1,7+64:POK£ OLIST+2J6 

160 POSITION 6 .. 0:? 11 FI>~FILE 11 : POSITION 3+ 

20,0 :? 11 a. file editor 11 


170 DIM TEtf'$( 36)) FILE$< 14) 

180 ~X=200 : REt1 t·la~dinu1i1 number of 1ines 

in the file 

190 DIM DISK$( ~X:t.35)) Lt-K~:;~ ), KP($( 35) 

200 OPEH #1) 4) 0, 11 K: u :PCtKE 752) 1 

210 ? :? "(Press IF£TURHI aleine for· dire 


)11
ctor~ . :? 
a'0 ? : ? u Enter Fi 1ename - D : 

{12 LEFD 11 
; 

230 GOSUB 1340 :SETCOLll< 0, 10, 12 

240 IF TEMP$= 11 HE~~ GOSUB 1080 :RU4
II 


250 FILE$=11 D: II : FILE$( 3 )=TEt1P$ 

260 ? :? 11 {2 Lf')Readirt9 11 

; FILE$) 

270 TRAP 280 :OPEJ~ ~2 ,4 , 0, FILE$ :GOTO ~'90 

280 CLOSE #2 : ? : ? 11 {lf') Error - " ; PEEK( 19 

5 ), , : GOTO 220 

2'.:~ TRAP 350 : LI~S=0 

300 It-FUT 42; TEt1P$ 

310 L=LEN< TEtf..t ) : U¥ LHES )=l 

320 DISK$( LIHES*35+1, LHESi3:i+L )=TEMP$ 

330 LHES=LINES+l : IF LHES<t1AX Tl-EH 300 

340 ? =? 11 {lP)Error - Fi 1 e too Lar-se ! 11 

;: 


GOTO 0 


350 IF PEEK( 195)< >136 Tl£H 280 

360 CLOSE #2 . 

370 Cl.RR=0 :POKE 82, 0 : LHES=L HES-1 

380 GRAPHICS 0:SETCOLOR 4,9,4:POKE 752, 1 

:POKE 766 .. 1 

390 Fffi I =Cl.RF.'. TO CURR+ 18 

400 IF I>LIHE'.; HEH PCf :GOTO 450 

410 T81P$= II 000 11 

: TH1P$( 4-L84< STR$( I ) ) )=:ST 

R$< I) 

4C.'0 FOR .J=l TO 3: TE~1P$( .J, .J )=CHR$( ASC( T81 

F1< ._I ) )+128 ) : ~E~::T J 

430 ? TEt1P.$; II II; DISK$( 1:~35+L U35+U-K Li) 


44(1 HE>::T I 

450 POKE 766, 0 : POSITIOM ~L 19 :? II {40 R} II i 


460 POKE 703 .. 4 

470 ? 0 {CLEAPJ· 1Eldit IRlePlace I I Insert 

I0I e 1 ete IAIPPend IPI r i nt I~J Irite IQIuit 

IHlext Pase IGlot.o IO lther ISTARTl 11 


400 ? :? 11 l-i-iich? II j 


45'<l IF PEEK( 53279 )=6 THEH 1300 

500 IF PEEK( 764 )='-'55 THH~ 490 

510 P=PEEK( 702 ) : POKE 702, 64 :GET #1 , A =POK 

E 7(12, P 

520 IF A=ASC< 11 011 

) Tl-EH 1450 

530 IF A< >A'.3C/ 11 E") Tl-EN 580 

540 ? 11 {CLEAR) IEDITI = l-i-.ich Line? 11 

; :GOS 

LE 1200 : IF t·K0 OR H>LHES HEH 540 

550 ? 11 {CL&:f.'.} Enter chanses, Pr·ess IF~ETU 

RNI II 


56f1 ? II II ; 0 I SK$( t·tr35+ 1.. H*35+L~K M ) ) : ? 

II {lf'} II j : GO'.;l..18 1180 

570 GOTO 610 

5b°"lf1 IF A< >ASU 11 R11 

) HE}~ 620 

55'a ? 11 {CLEAP.} IREPLACE I = ~ i ch Line? 11 

; : 


GOSU8 1200 =IF t·K0 OR H>LHES Tl·H~ 590 

600 ? "Enter ne~J 1ine : 11 

: QJ.3UB 1180 

610 Lt¥ H)=LHK TH1P$ ) : 0 I SI<$( M*35+1 , t·ti35+L 

~Kt·~> )=TEt-1P$ :GOTO 380 

620 IF A< >ASC( II I II ) THH~ 670 

630 ? n {CLEAF~} Insert a 1 ine at line : II i : 


GOSUB 1'-'00 : IF t-K0 OR H>LHES HEH 630 

640 ? 11 Patience . . . " : L HES=L HES+( LI t·E::;-:J·1 


11 11
AX > : 01 SK$( LrnEs:t::35 ) = 
650 FOP I=LINES TO ~h1 '.3TEP -1 : TEt·1P$=Dl S 
K$( ( I-1 /r.35+1, I :~35): DISK$( Il35+1, I }.(35+35 
)=TH1P$ :LN( I )=lt-K I -1 ) : ~U::T I 

660 DI SK$( N:~35+L t·t~35+14 )= 11 1:0;:l H~ERT ~1: 


~~ 11 =LWt·D=14:QJTO 380 

670 IF A< >A'3C( 11 011 

) THH~ 730 

680 ? 11 {CLEAR}Oelete luhich line? 11 

; :GOSLJ 

B 1200 : IF H<0 OR M>LINES Tl£t·~ 680 

690 IF M=LHES T~M LHES=LINES-( Llt-ES>0 

):GOTO 300 

700 ? 11 Patience .. . 0 :LHES=Lit£S-( LHES>0 

) : DI ~;K$( LINES:t35+71 )= II II 




SJB DISTRIBUTORS. 
THEMOST COMPETITIVE 

PRICES ON COMMODORE 

PRODUCTS. 


~commodore 

REGISTER FOR OUR NEW 
SOFTWARE SUPPORT SERVICE! 

ORDER TOLL-FREE 
800-527-4893 800-442-1048 

(Outs ide Texas) (Within Texas) 

MASTERCARD, VISA, MONEY ORDER, 
BANK CHECK, COD (ADD $5) ACCEPTED. 

Add 3% Surcharge For Credit Cards . 

In Stock Items Shipped Within 48 Hours , F.O.B., Oallas, Texas . 


All Products Shipped With Manufacturer's Warranty. 


SJB DISTRIBUTORS, INC. 
10520 Plano Road 

Suite 206 
Dallas , Texas 75238 

(214) 343-1328 

Prices are subject to change without notice. 

AUTHORIZED SALES AND SERVICE 
FOR THE FOLLOWING PRODUCTS ­
HARDWARE: 
SuperPET SP9000, 96K . .......... • .. $1,599 (New) 
CBM 8032 Computer, 80 Col. . . . . . . . . . ·1,069 
CBM 8050 Disk Drive , 1 Mb .... . . .. . .. 1,299 
CBM 8250 Disk Drive, 2 Mb .. . . . . . . . . . 1,760 (New) 
CBM D9060 Hard Drive, 5 Mb . . . . . . . . . 2,795 (New) 
PET 4032 Computer, 40 Col. . . . . . . . . . . 950 
CBM 4040 Disk Drive , 340K . . . . . . . . . . . 969 
CBM 2031 Disk Drive, 170K .. ... . . . .. . 525 
CBM Memory Expansion , 64K . . . . . . . . . 399 
CBM 4022 Printer, Graphics . . ... . .. . .. 595 
CBM 8023P Printer, 150 CPS. . . . . . . . . . 769 
CBM 8300P Printe r, Ltr. Qual. . . . . . . . . . 1,750 
Commodore 64 Computer, 64K . . . . . . . . 595 (New) 
VIC 20 Computer, 5K . . . . . . . . . . . . . . . . 259 
VIC Datasette Recorder . . . . . . . . . . . . . . . 69 
VI C1540 Disk Drive, 170K. . . . . . . . . . . . 467 (New) 
VIC 1515 Printer , 30 CPS . . . . . . . . . . . . . 320 
VIC 8K Memory Expansion . . . . . . . . . . . . 50 
MONITORS: 
Panasonic CRT, 13" Color . . . . . . . . . . . . $ 405 
Panasonic CRT , 9" B & W . . . . . . . . . . . . 144 
PRINTER PAPER: 
9W' x 11 " Continuous , Blank 

2700 Sheets , Carton .... . . . . .. . .... $ 32 
SOFTWARE: 
OZZ Data Base System (8050) . . . . . . . . . $ 289 
Si licon Office . . ......... .. ... . ..... . 995 (New) 
Wordcraft 80 . ... . . . . ...... . . . . .. . . . 289 
Wordcraft Ultra ... . .. ... . .... . . . .. . . 429 (New) 
VisiCalc . .... . .......... . ......... . 199 
Personal Tax Calcu lator .. . ...... . ... . 59 
Dow Jones Portfolio 

Management System (RS232) ...... . 120 

Word Pro 4+ or 5... ... .. . ... . ..... . 299 

The Manager .... . ....... . . . .... ... . 199 

Galaxy One . ... ... . .... . . . ...... . . . 39 

Legal Time Accounting .......... .. .. . 449 

1.R .M.A . ................... . ..... . 380 

B.P.I. NR , GIL, Job Cost, 

Inventory, Payroll .... . . .. .. ...... . 325 / pkg 
VIC Games Cartridges .. .. ... .. . . ... . . 23 ea 
VIC Cassette Recreat ion Pack .... . .... . 44 
VIC Cassette Calcu lation Pack . ........ . 44 

DISKETTES: 
Verbatim # 18158 , 5W', 


SS/DD , Hub Ring , Box of 10 .. . ... .. $ 30 

3M " Scotch " #744-0 5W' 


SS/SD , Hub Ring" Box ot'10 ...... . . 
 33 

Memorex #3481 , 5%'', 


SS/DO , Hub Ring , Box of 10 ....... . 28 

SJB carries many other lines of equipment and 

products. Call us for a free catalogue. 
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710 FCR I=H TO Lit£S =TErN=OISK$< <I+1)*3 

5+1, <I+l )*35+35) 

7&3 DISK$( I*35+L 1*35+3S)=TEl"f'$=Ll'K I )=LH 

<I+ 1 ) : t-EXT I : GOTO 380 

730 IF ~ >ASC< "A0 

) TIEN 790 

740 IF LHES=t~"i< THEN ? 11 {CLB*}Hot enou 

9h roori! 11 :Fffi W=l TO 200 =f'EXT W=GOTO 470 


~ CLRR=<Llt-ES-17)*<Lil'ES>18) 

760 ? 11 {CLEAR} Enter 1i ne to be appended : 

II ; GOSUB 1180 ; IF TEt'P$= II Tl-EH 470
II 


770 LIHES=LINES+l 

780 UK LI!'ES >=LEN( TEtP$ ) : DI '3K$( LHES*35+ 

1 , LI t-ES*35+Lt-K LI HES ) )=TEMP$ :GOTO 380 

79d IF A< >ASC( 11P11 

) T~ 870 

~ ? n {CLEAR} IPRINT I : Turn on r:>r inter I 

Pt"e5S IRETURN I II =GET #LA: IF A=27 T~ 47 

0 

810 TRAP 820 =CLOSE #2 =0PEN #2 1 8 1 0, 11 P: 11 :G 

OTO 830 


? 
820 ? 11 {CLEAR) {B£LL) Printer not rea~ . 11 

= 


11 {00~Jt4JPress IRETURN I 11 =GET #11 A: CLOSE 

#2 =GOTO 470 

830 ? 11 Start i n9 Line? 11 

j = GOSUB 1200 =S=~~ 

840 ? 11 Endin9 Une? 11 

j : GCr3UB 1200 : IF H=0 

Tl·EJ~ ~Fl I~ES 

850 Fffi I =S TO t4 :PR IHT #2; DI SK:t< U:35+ L I 

*35+UK I ) ) =~EXT I 

860 LPIU tH :CLOSE i2 :TRAP 0: GOTO 470 

87.0 IF A< >ASC( 11 W' ) T~N 970 

880 ? 11 {CLEAR) I~JRITE I : :;.'3.\.1e f i 1 e to disk 


II 


&'90 ? 11 l.J5e sa.t1)e f i 1e naiY1e? <.,,/ H ) 11 
j 


90d GET #LA : IF A< >ASC( 11Y11 
) ANO A< >AS(:( II 


W > 00 A< >27 Tl-EH 900 

910 IF A=27 Tl-EN 470 


11
9'.'f1 IF A=ASC( 11 M ) Tl£N ? 11 {CLEAR}Enter f 
11 11
i 1e na.i1)e: ; : GOSUB 1340: FILE$= 11 D= =FILE$ 


(3 )=TH1P$ 

930 ? II {CLEAR)SAUIMG FILE TO j FILE$
II 


940 TRAP 950 :OPEN #2, 8} 0, FILE$: QJTO 960 

950 ? 11 {CLEAR} {BELL} Disk &--ror - 11 

j PEEK( 

195 ): CLO'.::E #2 :? :? 11 Press IRETURN I 11 : GET 

#1 , A=GOTO 470 

~...0 FC~ I=0 TO LINE:; :PRHff #2 ;DISK$( U:35 

+1 , I >,::35+UK I ) ) : t£>::T I : CLOSE #2 :TF.:AP 0 : GO 

TO 470 

97f1 IF A< >ASC( 11 Q11 

) THEN 103f1 
S«1 ? 11 {CLEAF.'.J I G.l\J IT I : Ar e ~ 51.t"e? ( Y/ M 

990 GET #LA 

1000 IF A=ASC( 11 H'1 ) OR A=ASC( 11 n11 

) OR A=27 

Tl-EH 470 


11 11
1011a IF A=ASC( 11
\' ) OR A=ASU 11 ~ ) Tl-Et4 GR 

Ff'HI CS 0 : EMO 
102f1 GOTO 9".70 

1030 IF A=ASC< 11 W' ) Tl£M Cl..l':R=C~~+19 : IF 

a.RR >=LHES 11£N CURR=0 

1040 IF A=ASC( 11W') Tl-EH 300 

1050 IF A< )Af;C( 11 G11 

) T~N 470 

1060 ? 0 {CL£AR} Go to which 1irie? 11 

; : GOSU 

B 1200 : IF N<0 OR ~em~ HEM 1~0 

1070 Clm:=H :GOTO 380 

1000 RB'1 !Print director~! 

1090 ? R {CLEAR} II : POSIT IOH 5, 0: ? 11 0IRECTO 


11
RV" : POSITION 20 .. 0=? _____________ 

II 


1100 SETCOLOR 0, INT< 16:t.Rt·m( f1) ) , 10 

1110 TRAP 1120 :OPEH #2, 6.. 0, 11 0: j,~ . *" =GOTO 

1130 

11~'0 ? 11 C:an 1 t read director~" :GOTO 1160 

1130 TRAP 1160: Hf'UT #2; TEtlP$ 

1140? 0 {TA8} 11 jTH1P$ =IF PEEK(84 )>15 TH 

EH POSITION 0 J 1 : ? II {DEL LINE} II : POSIT ION 

2, 15 =FOR ~!=1 TO 100 :MEXT ~l 
1150 GOTO 1130 

1160 ? :? :? 11 Press IRETURHI to continue 


II 


1170 CLOSE #2 :GET #1, A: RETUF~N 
1180 F'()(E 752) 0 :? : It-FUT TH1P$: POKII II j 


E 752) 1 : IF T8'f'$= 1111 HEN TEMP$= 11 

II 


1190 RETURN 

120€1 F£tl GET A ~JJt·lBEF~ 


1210 TH1P$= 11 011 =FOR 1=1 TO 4 

122f1 ? II I# I {LEFD II j 


1230 GET #LA :? (LEFT} II j : IF A=27 TIEN
II 


PCf' : GOTO 470 

1240 IF A=126 At-U I>l Tl-EN ? CHR$(A )_; :TE 

tp$( I-1 )= 11 

: I=I-1 :GOTO 1220
II
 

1250 IF A=155 Tl-EN PCP :GOTO 1280 

1260 IF A<48 OR A>57 CR I=4 Tl-EN 1220 

1270 IDF$< I~$(A):? C!-1($( A); :t-EXT I 

1280 N=0: P=1 :FOR I =LEN< TEMP$) TO 1 STEP 

-1 : N=H+( ASC( TEJ'P$( I I I ) )-48 )*f> :P=P*10 :t-EX 

T I 

1290 ? :RETURN 

1300 ? 11 {CLEAR) START QIJER : F'.re ~ sure? 

( y /N)II i : GET #1, A 


11 11
1310 IF A=27 ffi A=ASC< 11 N ) ffi A=ASC< 11 n ) 


TIEN 470 

11 11
1320 IF A--ASC< 11 Y ) OR A=ASC< 11 ~ ) Tl-EN RU 

N 
1330 GOTO 1300 

1340 REM GET FILE t-M 

13S0 TB'f'$= 11 

: FOR I=l TO 12
II 


1360 FCR 1=1 TO 12 

1370 ? u _{LEFT) II j : POKE 702, 64 

1380 IF PEEK< 764 >=255 11-EN SETCOLOR 0, IN 

T< 16*RNO<0) ), -10+2*INT< 3*RtCJ< 0 ) ) : GOTO 138 

0 
1390 GET #1,A :? {LEFT)"; : IF A=155 Tl-ENII 


POP :GOTO 1430 




1400 IF A=126 At-0 1>1 T~ TEMP$<I-D= 11 

II: 1=1-1:? Cl-R$( A)j : GOTO 1370 
1410 IF ( A<48 OR <A>57 At-0 A<65) ffi A>90 
) ~ A046 Tl-EH 1370 
1420 TEMP$( I )=CHR$( A ) : ? ~$( A) i : I-EXT I : 
l=l-1 
1430 P{l(E 764,255 
1440 RETURN 
1450 REM OTIER W11ANOS 
1460 REM AOO '·(ClR COttWCJS I-ERE 
1470 ? 11 {CLEAR) ILI ensth IS I eard·. IHI ex 
t Sea.rd·1 11 

1480 ? • At1~ other ke~--Other c0111<1"1:ands 11 

1490 ? "~ich? 11 
i 

1500 P--PEEK<702):P0KE 70"2,64 :GET #LA:PO 
KE 702,P 
1510 IF A< >ASCC1L11 

) Tl£H 1540 
1520 ? "{CLEAR}Lensth of Fi le: 11 iLHES+l 
j 

11 1iries . 11 

1530 ? :? 11 Press IRETURNI 11 :GET #LA :GOTO 
470 

1540 IF A< >ASC( 11 S11 
) HEH 1770 

1550 ? "{CLEAR) ISEARCH I : Enter character 
s to search for: 11 

1560 GOSU8 1180:IF TB1'$= 11 Tl£N 470II 

1570 l<EY$=TEtP$: ~«=0 
1580 KL=LEN(KEY$) 
1590 ? " {CLEAR)~ I C I hat:-a.cter or I LI i ne? 
II i :GET #1 >A: IF A=27 Tl-EH 470 
1600 TYPE=-1 
1610 IF A=ASC< 11 C11 

) ~ A=ASC< 11 C11 
) HEN T~1 

PE=1 
1620 IF A=ASC< 11L11 

) ffi A=ASC< 11 l 11) Tl-EN TY 
PE=0 
1630 IF T't1PE=-l Tl£N 1590 
1640 ? "{CLEAR) Sea.rehire .. . 11 

1650 Fffi l=t-iX TO Llt-ES 
1660 TEMP$=01SK$( 1*35+L I:t:35+L~K I )):T8'f' 
$<LEH< TEMP$ :>-t-1 )= 11 

II : REM 35 Sf'ACES 
1670 IF TYPE TrEN 1700 
1680 IF TEMP$( L KL F=KEV$ 11£N 1750 
1690 GOTO 1730 
1700 FCR J=1 TO 35-KL 
1710 IF TEMP$( J / J+KL-1)=KEV$ Tl·El~ 1750 
1720 t·EX:T J 
1730 ~F6T I 
1740 ? n {CLEAR) ~~Jt found . II : '? II {[J(J~t-0Pres 
s !RETURN! II :GET #1,A:GOTO 470 
1750 Cl.RR= I : I =L HES+1 : 1£i..'T I 
1760 GOTO 380 
1770 IF A< >ASU II t·t11 

) Tl£N 470 
1700 IF LEN( KEY$>< 1 Tl-Et~ 470 
1790 MX=CURR+( CJJ<R<LINES ) 

111800 ? 11 {CLEAR) ISEAF~CH I for : 

1810 ? KE'l$ =GOTO 1580 © 


NOW AVAILABLE FOR THE APPLE II 

Ali13aba 

att~ the fort'1 thieves 

By Stuart Smith 

A fantasy role-playing adventure for 
Apple II and Atari Personal Computers. 

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 great danger await you! 
One or more human players can guide up to 
seventeen friendly characters through the 
many rooms, halls, and caves. Some characters 
wander around randomly, making each 
adventure a little different 

ALI BABA ANO THE FORTYTHIEVES is written in 
high resolution color graphics and includes 
music and sound effects. Adventures can be 
saved to disk and resumed at a later time. 

Available for Apple II and Apple II Plus 48K or 
Atari 800 32K. 

On diskette only - $32.95 

FOR OUR COMPLETE LINE OF APPLE AND ATARI SOFTWARE 
PLEASE WRITE FOR OUR CATALOG 

ASK FOR QUALITY SOFlWARE products al your favorile computer store. If neces· 
sary you may order directly from us. MasterCard and Visa ca rdholders may place 
orders by calling us at (2 I 3) 344-6599. Or marl your check or bankcard number to 
the address above. California residents add 6% sales lax.Shipping Charges: Within 
North Ame11ca ordersmust include $1 .50 for sh1pp1ngand handling.Ouls1de North 
America the charge for au mall shipping and handling is SS DO Pay rn U.S. currency. 

.·~QU'AUTY 
-~ SOFrW'ARE 

6660 Resedo Blvd .. Suite 105. Resedo. CA 91335 ( 213) 34.d-6599 
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This exlraordi1u1rily useful Atari Disk technique lets you 
eliminate DU P. SYS and MEM.SA V from most ofyour 
disks and lo call a Junction menu directly from BASIC. 

MicroDOS 
Dennis Keathley 
Webster. 1X 

It's late at night and you 've been wmking on major 
rev isions to a huge BASIC program for four hours. 
You finall y finish and wa nt to save it back on disk 
as ULTIMATE.003 (versions 00 I and 002 are 
already on the disk). Upon SAVEing it, you get 
ERROR 162 (disk full). You think to yourself, ''I' ll 
ave it as version 00 l since that version is out of 

date anyway." You get anothe r e rror ERROR 167 
(file locked) . "Well I'll just type DOS and unlock 
the file. After all , MEM.SA V will preserve my 
program." So you type "DOS" and it back to 
twiddl your thumbs for a minute o r so. Wait! 
T here's something wrong. There was no ME I .SA V 
file on the disk. You deleted it because you needed 
more free sectors . Four hours of work are lost 
fore ver. 

Save Yourself 88 Sectors And 75 Seconds 
Would you like to eliminate the need for DUP.SYS 
and MEM.SAVon most of your disks? 

The Disk Operating System, version 2.0, is a 
powerful and well-designed piece of software. It 
also allows you more free RAM for programming 
use than DOS I by moving many of the utility 
functions into a separate fil e called DU P.SYS. The 
Disk Utility Programs are loaded into memory only 
when 1·equested by typing DOS. The trade-off is 
that the file DUP.SYS (42 sectors) must be on you r 
disk in drive# l , and it requires 15 Lo 20 seconds to 
load into RAM. 

Another trade-off i that the BAS IC program 
in RAM will be lost un less you have a MEM .SAV 
fil e (45 sectors) on yo ur disk in ·drive# I, and using 
MEM.SAV requires almost a minute longer. Elimi­
nating the need for DU P.SYS and MEM.SAV saves 
you 88 sectors and 75 seconds. 

When DOS is booted into RAM at power-on, 
the portion that remain · memory-resident al a ll 
times is called the File Managemem System. T he 
FMS allows you to perform some file manipulation 
and directo ry modifications. The most common 
way Lo do this.is to type DOS which gives you the 
DOS 2.0 Menu contained in D P. YS. Some 
schemes have been developed to access the RMS 
functions from BASIC, but they require you to 
either remember the exact XIO command or to 

have numerous shon programs on your disk that 
remember them for you (more time and sectors 
wasted). 

Wouldn 't it be nice to be able to call a funct ion 
menu from BASIC without using addi tional mem­
ory, losing your BASIC program, or performing 
disk 110? 

MicroDOS is a machine language program 
that is loaded into page six of RAl'vl (Decimal 1536 
to 179 1 ), an area conveniently left to the user by 
the wizards that designed the Atari Operating 
System. When executed, MicroDOS gives you a 
men u of FMS functions, which allows you to se lect 
the fun ction and desired fil ename. You may per­
form as many fun ctions as you wish, and then 
return to BASIC. And your BASIC program is sti ll 
there, intact. 

Program l is the assembly listing. For those of 
you who do not have an assembler, Program 2 
provides a BASIC program to accomplish the same 
result. If using an assembler, yo u may designate 
"D:A UTORUN .SYS ' a the binary output file. 
This" ill perform automatic loading of MicroDO 
when DOS is booted into RAM . If you are presently 
using an AUTORUN.SYS file, you may append it 
onto this one using the /A (append) feaLUre of the 
copy (C) option of the DOS 2.0 menu . The com­
ments in the listings make them self-ex planatory. 

For ease of use, we "steal" the DOS jump 
vector, DOSVEC ($0A or decimal I 0) and point it 
to MicroDOS. Perform POKE 10,0 and POKE 
11 ,6. When you type "DOS", BASIC jumps to the 
add ress specified in DOSVEC and DOSVEC + 1 
(low byte, high byte). Now it will jump to MicroDOS 
instead . One more deta il : when SYSTEM RESET 
i pressed , DOS restores DOSVEC to the original 
value. To prevent this , POKE 5446,0 and POKE 
5450 ,6 . DOS will now reload DOSVEC with $0600 
(the start of licroDOS) when SY TEM RESET is 
pressed . 

Note that the las t six lines of the assembler 
listing before the .EN D tatement will cause this to 
be done automatically when the fil e is loaded . In 
the BASIC listing, the last 16 numbers perform 
this. Omit them if you desire and subtract 16 fro m 
the 342 in line two. If you should desire Lo reset 
DOSVEC so that DUP.SYS may be loaded , POKE 
10, 159 and POKE 11 ,23. Now, typing "DOS" will 
load D P.SYS, but SY TEM RESET will cause 
DOSVEC to point to MicroDOS. 

Upon typing "DOS'', MicrnDOS will displa 
the menu: 

LOCK 
UNLOCK 
DELETE 
RENAME 
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Program I. Source ListingFORMAT 

MENU 

ADOS 


~ASIC 

Note: Underlined letters are inverse video. 

E~1ter the command you desire (only the first 
letter is necessary). You will then see: 

FN? 

Enter your filename and press RET R . You 
must enter the "D:'' or "D2 :" at the beginning of 
your filename so that Frv1S will know which drive w 
access (do not use quote , as in BASIC). The fun c­
ti~n w~ll be pe rformed and the menu will reappear. 
I\ote: tf you se lected RE AME, the correct 
filename input is "Dl:fnl ,fn2". Only one "Dn: " is 
needed and the comma is required. 

If you se lected FORMAT, instead of F ? you 
will see : 

~D# 

to warn you that the in formatio n on the disk will 
be destro)'ed. Type "D l ", RETUR (o r D2,D3. 
etc.) l~ format, or anyth ing else to abort formauing. 

ll you selected 1EN U, you will see: 

D#? 

as a prompt. Enter the drive number (s ingle digit) 
from which you wish to see a disk directory, and it 
will scroll across the screen. Use CTRL l to 
momentaril y halt the scrolling, and CTRL I to 
resume. The directory will stay on the screen until 
yo u press RET UR once more. 

Making Use Of The 6502 Stack 
Selecting ADOS will allow you to load DUP.SYS in 
the normal way if you have a need to do that (and 
yo u sho uldn 't often!). As a safety feature. to se lect 
this function you must type the first two letters . If 
yo u enter an invalid fil ename or if FMS is unable 
to perform the function , MicroDOS will just return 
to the">" prompt. To return to BASIC, type "B" 
(or any other letter that is not a selection letter). 

The most difficult part about writing Micro­
DOS was fitting it into ju tone page (256,bytes) of 
RAM. Due to this constraint, a Disk Di1-ectory 
option cou ld not be included in page six. In orde1· 
to add this feature, the MicroDOS selection menu 
and input buffe r had to be moved to the beginning 
of page one. What? You thought page one of RAM 
was used by the 6502 microprocesso r as a stack 
area? Well, it is, but the 6502 will never need more 
than the top one-third. So we will use the bottom 
one-third. 

If yo u spend a portion of you r time program­
ming in BASIC, you will probably find MicroDOS 
well wonh the time spent typing it in. It has saved 
me much time a nd fru stratio n. 

0100 
fH1€1 
0120 
013€1 
0140 
0150 
016€1 
0170 
01:;'0 
0190 
0"200 
0210 
02:!.'(1 
0230 
0240 
0250 
0"~'6f1 
027€1 
0280 
0290 
03f1f1 
0310 
0320 
0330 
0340 
0.350 
0360 
0370 
0.1<::0 
0390 
0400 
0410 
042f1 

0430 
0440 
0450 
0460 
0470 
0480 
0490 
0.500 
0510 
0520 
0530 
0540 

.TITLE 11 t·1IC:F.'.0-00:3 " 
REt1 CCfYRIGHT 198"2 
REt-1 ALL Cll11ERCIAL RIGHTS 
REt-1 RESERt..JED 8'-t OEt-tHS KEATHLEY 

.OPT t·[f.JECT 

DEF H£ EOUATE:; 

:~:=$0342 
ICCt10 :i;.=t+2 
I Cct-101=ICCt-10+ 16 
ICBAL t=t+l 
ICBAL1=IC8AL+16 
ICBAH :~~=:*:+3 
IC8AH1=ICBAH+16 
IC8LL :~=:~::+1 
IC8LL 1=ICBLL+16 
ICBLH t=t+1 
IC8LH1=ICBLH+16 
ICA>~1 t=t+1 
ICA>=: 11=I CA>; 1+16 
ICA>=:2 ::!~=:~::+1 
CIOU=$E456 
OFH~=3 
CLOSE=12 
GETC=7 
PUTC=11 
GETi?=5 
PUTF.:=9 
EOL=15-5 
CLR=125 
TAB=127 

*:=$0600 

OI:3PLA\' t'EHJ OH SCF:EEt·~ 

rnn 
LOY #tEIJF&255 

LO:~ #EOt·1-t1BUF 

LOA #PUTC 

JSR !Cf2 


0550 GRAB 
lf.£.0 JS~~ I tWT 
0570 
0.580 
0590 
0600 JS.r;~ !OP 
0610 Ef'l. HUT 
0620 Et1I GRAB If CIOU error, 'y')127 
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0630 

064f1 Hf'UT COMTROL ROUT HE 

0650 

0660 UPUT 
0670 PUT ~'Ot·lPT OH SCREEH 
0680 LOY #OOUF&255 
0690 LO:x: #2 
0700 JSR G! 
0710 GET Cot1t'1AHO CHO I CE 
0720 .JS1': rn 
0730 LOY #6 
0740 ST'l IUN11 To 11 open director'.::j 11 ht. 
er 
0750 LOOP 
0760 [fY 
0770 BEG! E:;; IT 
0780 LOA ASC I I -1 , Y 
0790 ctP KBUF 
0800 EtE LOOP 
0010 LOA GID-1, \' 

082(1 F~ Sa1,.1e coff11i1anj # 

003f1 CtlP #$FE 

0840 EtE com 
0b""'50 } l.JERIF'"i' FORt·~~T cot·1t·1At·m 
086f1 LO\' #G!b'UF+5t:255 
0870 LO:,:: #3 
08S'f1 ._t;R G! 
0890 ~SR IN 
0'3'-J0 LOA KBUF 

11 011 ?0910 CtP ·#68 Is first. let.t.er a 
092~3 EtE E>~IT t·~ , then 1 ea1•..1e t·HCF.fi-OO:; 
0930 E~Q RT 
0940 CONT 
0'350 PUT PROt·1PT OM :::CREEM 
0960 LOY #G!BUF+22255 
0970 LO>:: #3 
0980 .JSR IJ 
0990 GET FILHlAt·1E 
1017J0 JSR I tl 
1010 F~T 
1020 PLA Ret.r ie•.,ie H1S coii1ff1and 
1030 RTS 
1040 
105(1 PROMPT OH :3CF~EEt·l F.:OUT I HE 
1060 } 

1070 G! 
1080 LOA #PUTC 
1090 JSR IOE 
1100 RTS 
1110 
1120 EDITOP LHE rn F~OUTHE 
1130 ; 

1180 JSR IOE2 

1190 RTS 

1200 

1210 EX IT Al-0 I .lO ROUT HES 

1220 

1230 E>~IT 
1240 LOA KBUF 
1250 ctP #77 Director~ Re·=t1..1est? 
1260 EtE DOS tl), 90 to OO~; 
1270 LD"t #GBJF+6&255 
1280 LO:~ #3 
1290 JSR 1:;-i Put 0#? PrOffiPt. on screen 
1300 LO"t #SEUF+U<255 
1310 Lrn< #1 
1320 LOA #GETR 
132.0 J3R HE Get dr i1.,1e # 
1340 LOY #58 
1350 STY SBlf'+2 Restore co 1on 
1360 LOY #SBUF~:255 
1370 LOA #OPEH 
1380 JSF~ ICf'2 Open director'.:.! 
1390 AGAHl 
1400 LOA #19 
1410 STA ICfi.U 
1420 LOA #GETF~ 


1430 JSR !OP Get director'.::j entr'.:.I 

144{j Etll T!-f::'.U Last entr:::f!' Go tc• TH<U 

1450 LO"t #KBUF-1t255 Tab is f ir·st ch:ara. 

cter 

1460 LD:x: #C.'0 

1470 LOA #PUTR 

1480 .h~'. ICf2 Put director'.:.! entr'.:.I on sc 

reen 

1490 Efi AGAH~ Go set another entr!:!t 

1si.~ rn:~u 

1510 LOA #CLO::;E · 

1520 JSR IOP C 1 ose di rector!:!! 

1530 JSF~ IN H~:s.i t for RETURN i=-ressed 

1540 .JF• rnn Go to selection menu 

1550 ; 

15?".>0 DOS 

1570 CtF· #65 Is DOS desired? 

1580 EtE BASIC Uo.• e;< it t·1 I CROOOS 
1590 LOA #68 
1600 Ctf' Kb'Lf+1 Addi tiotn.1 check for s.:s. 
f et!:!t 
1610 E:t£ BASIC 
1620 .JP 6047 Load DI.JP .~;...-· :; 
1630 ; 
1640 Eil6IC 
1650 Jtf· $A040 l·lari11 start entr~ 
1660 

1140 rn 1670 1(£
1150 LOY #KBUF&255 1680 F~
1160 LO:~ #40 1690 LOA #ffi!JF/ 256
1170 LOA #GETF~ 1700 STA ICBAH 

http:let.t.er
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1710 PLA 
17~'0 EHT 
1730 sr···, ICBAL 
1740 sr;-~ IC5ll 
1750 LO>:' #0 
1760 srn ICBLH 
1770 srn ICf.lH1 
1780 EfI! IO 
1790 1(£2 
1800 Fffi 
1810 LOA #KBUF/ 256 
1820 STA ICBAH 
183€1 ~;TA ICBAH1 
1840 F'LA 
1850 Bl'E HIT 
1860 
1870 !OP 
18f:0 LO"( #KBUFt.:255 
1890 IOP2 
1900 SW ICBAU 
1910 LO:>:: #$W 
1920 IO 
1930 STA ICUD .. ::.:: 
1940 ~SP CI C~.,t 
1950 RT~; 
1960 
197t1 DEF IHE t·1ENU AHD BUFFERS 
1%'0 
1990 ASCII 
2000 .BYTE 76,:~5,68 .. 82 , 7£1 
2010 CMD 
2020 .E,·YTE :t23 , $24 .. $21 , $2€1 "tFE 
203€1 G!BUF 
2040 .B"i'TE -;:3 > II >FN? II ) 1%: " II D#? II 
205t1 PUT HE REST IM PAGE 1 
2060 t=$100 
2070 SBUF 
2080 .BYTE 11 01 : t. %11 

.. EOL.. TAB 
2090 KBIJF 
2100 :t.=~:+29 
2110 t1BUF 
2120 .BYTE CU:, 204, 11 0CK 11 

, EOL 
2130 .BYTE 213, 11 ~LOCK 11 , EOL 
2140 .BYTE 1%, "ELETP ,EOL 
2150 .BYTE 21(1 , "ENAt·1E" .. EOL 
2160 .E,'YTE 198, "0Rt·1AT" .. EOL 
2170 .BYTE ~'05 .. 11 ENIJ 11 

.. EOL 
11 0S 112180 .BYTE 193, 196, , EOL 

2190 .BYTE 194, "ASIC" .. EOL 
2200 EOM 
2210 :t:=1l1 
2220 .BYTE 0, 6 
2230 :t.=5446 
2240 .BYTE 0 
2250 :t.=5450 
2260 .BYTE 6 

2270 END 


Program 2. BASIC Loader 

1 CPEM #1,:3,0, 11 0: t11CROOOS.08J 11 

2 FOF~ 1=1 TO 342 
3 READ A 
4 PUT #LA 
5 t·E>::T I 
6 OCI 
10 DATA ~'55 .. ~'55, 0, 6, 253, 6, 160, 37, 162, 50, 
169.. 11J32, 209 .. 6, 32, 19, 6, 32, 221J6 .. 16, 239, 
48 .. 246, 160 .. 245, 162, 2 .. 32, 84, 6, 32, 90 
20 DATA 6,160,6,140,90,3,136,240,63,1S'5, 
234,6,205,8,1,202,245 .. 1&'5,239,6 , 72,~'01,2 
54, ;;:'08 .. 19, 160, 250, 162 .. 3 , 32) 84) 6, 32 
30 DATA 90, 6> 173, 8, L 20L 68> 2~ > 3~L240 .. 1 
0.. 160 .. 247 ·' 162, 3.. 32, 84 , 6.. 3'2 , 90, 6, 104 , 96.. 1 
69> 1L32.. 186..6, 96, 160, 8, 162, 40 
40 DATA 169,5 .. 32,20'3,6,96 .. 173,8, L20L 77 
.. 208 .. 62, 160..251 ..162, 3, 32, 84, 6, 160 .. 1) 162, 
1J 169 ·' 5, 32 ·' 209 ·' 6} 160 ·' 58) 140 .. 2 
50 DATA L 160.. ~3 .. 169 .. 3, 32, 223, 6, 169 .. 19, 14 
1..88 .. 3, 169 .1 5 )32 )221J6 .. 48, 11J160, 7} 162, 20 
.•169.r 9, 32 )2fr3 _, 6 .. 16) 233.. 169, 12 
60 DATA 32 .. 221..6.0 32 .. 90 .. 6..76, \:L 6, 201.. 65 .. 2 
08, 10) 169 J 68} 2(15 ·' 9} 1J 208 J 3, 76 J 159) 23 J 76 , 
77.. 160, 72, 169, 6.. 141.. 69, 3, 1l14 
70 DATA 140 , 68 .. 3, 142..72 .. 3 .. 162, 0 , 142 .. 73 .. 3 
.. 142, b'9 .. 3, 240 .. 19 .. 72, 169, i.. 14L 69, 3.. 141.. 8 
5, 3 .. 104 J 208 .. 228 , 16.0 .. :3, 14(1 , 84 , 3 
80 DATA 162 ., 16, 157 ..66, 3, 32, ~~6, 228 ..96..76.. 
~-· 68, f!2, 70 .. 35 ..36, 33, 32, :;:'54, ~~ ) 62, 70; 78, 
63 .. 198 .. 68, 35, 6.3, 0.. 1, 7 .. 1>68 
90 DATA 49 ..5:3,42 , 46..42,155 .. 127,37,1..86,1 
.. 125) 204179 ,67 >75, 155..213, 7~: .. 76, 79, 67 ·' 75 
)155 .. 1% .. 69, 76 .. 69, :34 ,69 .. 155, 210 ..69 
100 DATA 78 .. 65, 77, 69, 155 .. 198, 79, 82 , 77, 65 
.. 84 J 155 J 205.•69 )78 J :35) 155 J 193) 196 J 79, 83} 1 
55 .. 194 .. 65, 83, 73, 67 ) 155.. i0.1 0, 11J0, 0 
110 DATA 6,70 .. 21, 70, 21.. ~3 .. 74 .. 21. 74 .. 2L 6 © 

~ ALL ATARI® HARDWARE 15%-25% • 
~ OFF LIST PRICE .,II\,. 

Atari 800 16K ....... . ..... . ..... . . . ..... . .. 740 .00 

Atari 400 16K .... .. .... . ..... . . .......... . . 359 .00 

Atari 410 Cassette . . . . . . . . . . . . . . .. . . .... 80 .00 
Atari 810 Disk ... . ...... . ........ . . . . . . . ... . 480.00 


ATARI® ACCESSORIES 10%·20% OFF LIST PRICE 
BK Memory Board . ........... . .. . ...... . .... . . 40.00 

16K Memory Board ... . .. . .. .....•. . . • .. . . . . ... B.0.00 
Joysticks (pair) ...... . .•...•.......•........ . .19.00 

Paddles (pair) . . . . . . . . . . . . . . . . . . . . .... 19.00@
0

, 

0 

•· ro order Call 617 964 3080 

Ask tOf mail atder or wt11e 

PLUS l 0%·20'lo OFF 
ALL AT ARI "' SOFTWARE 

~ 0 BBi Mail Order Also 3H o PARTY HARDWARE 
1'1"'~ ' P.o Box 36~ AND SOFTWARE AT 

New1on Hrghlands. MA 02161 COMPARABLE SAVINGS 
(617) 964.3080 



tele- . .
commun1cat1ons 

for the Atari 400/800 
Send E-mail. download programs and lies. cha . bu 
merchandise. access rhe Source* and mher exc1 1ng 
da a bases WI[ rhe MICROCONNECTION. a qu /1ry 
d1rec connec mod m or your A an 4 I e 
Autod1 I/Au oansw r MICROCONNECTION a o­
ma 1cally dials o her compu rs and nswers ool 
The bussdecod1ng MICROCONNECTION elrnnares 
he nee or rhe 850 Expans10 In erface and he 

··obsoler ·· acous ic coupler Term1nal so are 
included 

BussdecocJ1n MICROCO NECTIO / tari 4 /800 1249 00 
wrlh Autodial/Au/Oanswer S279 00 

RS-232 MICROCONNECTION for Al r1 4C0/800 S199 
vrt Auroda11/Au oan e S2 9 CXJ 

TSMART /Smart erminal p'ogr rl/ S 79 95 
TYPER-A /Users ICROCO ECTIO o rive serial S 19 95 

print is o rov1d rrrned outpu1and l1slln s/ 

the m!cropenpheri!! corporC!t!on 
2643 15 1Sl Pl E. Redmond. WA 98052 

(206) 881-7544 

"ATARI HAS THE CAPABILITY­
ACE GIVES YOU THE KEY'' 

RIGHT IN YOUR POCKET!! 
···.·· · : : .::.~"> 16 comprehensive pages 

-
~= CB 

,;;::, UH ~ ~8W~:~'~::ons 

• machine language aides 
• much. much more! ! 

only
Get Yours Now $9.95 

(dealer ad space available) 
ORDER NOW·CASH, CHARGE OR C.0.0. 

ADVANCED COMPUTING ENTERPRISES 
5516 ROSEHILL 

SHAWNEE. KS. 66216 ~ 
0..fr::J~ (913)262-2875 • (913)631-4180 ­

• BOOT CASSETIE MAKER places ANY dos 
binary loadable machine language program 
on a boot cassette . 

• BOOT CASSETIE MAKER converts even 
MULTIPLE machine language files to boot 
file format and then places them on a boot 
cassette . 

~ ATARI IS A REGISTERED TRADEMARK OF ATARI I C 

• BOOT CASSETIE MAKER creates a boot 
cassette on which all run and initialization 
jumps are executed . 

• BOOT CASSETIE MAKER is user oriented, 
fully documented and written in mach ine 
language. 

$29.95* 
(POSTAGE INCLUDED) 

To order, send check or money ord er al ong with your name and add ress to: 
NUDMEHI SOFTWARE• 495 OLD YORK ROAD , SUITE 425 

JENKINTOWN, PENNSYLVANIA 19046 

Our o rder lines are open 24 hours a day. 
MasterCard Glad ly Accep ted. 

(215) 635-2722 

Dealer Inquiries Invited 
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The past, present, and predictedfuture of the VIC.Jim 
Butterfield, an internationally recognized expert on 
Commodore Computers, discusses VIC software, add-ons, 
and VI C's place in the world ofcomputing. 

Whither VIC? 

Jim Butterfield 
Associate Editor 

VIC has been around for about a year now. It is 
catch ing on? Old hat? Will it surv ive in the turbulent 
marketplace? 

A Little History 
The first VIC units had problems. Some were 
physical in nature. The unit ran too hot -you 
could ha1·dly touch the ROM plug-in area. The 
picture was of poor quality. Rad iation emission 
standards were not met. T hese were cleaned up in a 
redesign. 

VIC had another problem, too. People didn t 
perceive it as a computer. There were few programs 
available, and the only peripheral was cassette 
tape. Memory was limited , and memory expansion 
was a distant promise. 

And to top it a ll off, VIC was an unknown 
quantity. The VIC-20 User Guide - the "friendly 
computer guide" was brightly written and by far 
the best user documentation that Commodore had 
yet put out, but it was limi ted in scope. A Program­
mer's Reference Guide was hinted at, but seemed 
slow in making an appearance. 

By late summer of I981, the hardware prob­
lems had been resolved, but the VIC had sti ll not 
established itself as a mature product. Disk, printer, 
and modem were still promises. Software was still 
limited. 

VICs sold in quite respectable numbers during 
the Christmas season. A number of games had 
materialized, a llowing the machine to be nicely 
demonstrated. The economical price and educa­
tional potential seemed to appeal to many buyers. 

In early spring of 1982, VIC suddenly started 
to grow up, and a new class of users developed an 
interest in the machine, not as a game, but as a 
computer. 

New Hardware 
The 1540 Single Drive Floppy Disk unit made a 
dramatic appearance. It looked good and behaved 
wel l. It proved to be compatible with the Commo­
dore 4040 un its, allowing easy transfer of programs 
and data files . Speed isn't up to the PET/CBM 
standards, but fo r most applications it's quite 

usable. 
Printers are now avai lable in limited quantities . 

The style is fam iliar to the Commodore user, but 
the price is more econom ical. 

Other devices are on the horizon. An IEEE-488 
interface, which allows connection to the PET/CBM 
range of machines, has been demonstrated. An 
inexpensive modem is almost ready. 

Several sizes of memory expansion are on the 
shelf, from the tiny 3K to the huge I6K. A mother­
board system is promised soon which will allow the 
expansion of the VIC to a full 32K system. On the 
full system, BASIC wi ll have about 27 ,500 bytes 
free; not quite as much as a full PET, but enough 
fo r most of us. The remaining memory isn't avail­
able to BASIC, but can be used for high-resolution 
screens and other special applications. 

New hardware is appearing from non­
Commodore sources. I t looks like there will be two 
types: some will extend the capabilities of the V IC, 
making new things possible; and others will com­
pete with existing products, hopefully keeping 
prices interesting. 

New Software 
Commodore has now made available three major 
software s·upport modules: a Monitor to allow 
machine language program writing and debugging; 
a Super Expander, to make graphics ea ; and a 
Programmer's Aid to help in the writ ing and de­
bugging of BASIC programs. 

These three modules are not essential to the 
VIC's operation. You can write machine language 
without the Monitor; you can draw graphics without 
the uper Expander; and you can certainly write 
BASIC without the Programmer's Aid. But a job 
can be made much easier with their help. 

The Super Expander, in particular, seems to 
be very popula1· among programmers with artistic 
inclinations. Computer art, geometric figures, and 
animated sketches have been enthusiastically pro­
duced by users. 

T he initial games library is being beefed up 
with new offerings. I have seen several prototype 
games which are nearing release and they look 
good - an order of magnitude better than the 
satisfactory, existing games on plug-in ROM 
carti-idges. 

I'm pleased to see good quality programs 
coming from non-Commodo1·e sources. There's a 
lot of good stuff already out (see Table I) and 
high-quality programs are a vote of confidence in 
the VIC by the software houses . 

New Information 
Commodore has nmv released the Programmer's 

. R ef erence Guide, which contains a great deal of 
reference information on the VIC. That's the kind 



Quantum Data's new Video Combo Cartridge brings you: 40 

• Provides RS-232 voltage conver­
sion for VIC serial port 

• Allows use of a wide variety 
of RS-232 peripherals including 
printers, modems and voice 
synthesizers 

• Low power CMOS circuitry 
requires no external power supply 

• Small size: 21/i x 3 inches 

Printor . . . . . .... . .. . . $49.95 

or 80 column display, plus 16K RAM and PROM socket. lfl'I'liW 
With the Video Combo Cartridge from Quan­

tum Data you can now have 40 or 80 column 
display, 16K RAM and PROM all in one cartridge. 
It comes set for 40 column Display compatible 
with the VIC videctmodulator and your home T.V. 
Then. when you are ready to upgrade to 80 col­
umns and a video monitor.just make a simple, 

·- - - ~-

I 1111 

I 1•1 
·­ Ill 001I I....... expandor: 


i '- ­

• Expands Basic user memory up to 
24K in BK steps 

• PROMS may be mixed with RAM 
in BK blocks 

• BK can be assigned to machine 
language area 

• Plugs directly into VIC expan­
sion port 

• Low pow er; no additional power 
supply required 

• Professional Quality, full buffering 
on all signals 

no-cost change inside the cartridge. Instruc­
tions are provided. .Also provided is a socket for 
a PROM 16K of memory and AC adaptor. If 
you don't need memory, then 80 columns can be 
yours for only SJ99.50. A listing of the driver soft­
ware is provided at no charge. A programmed 
PROM containing this software is also available 
for 519.95. 

001 
Minimother: 

001 Printor 
RS-232 
interface: 

• Adds 3 slots to the memory 
expansion port 

• Removable card guides allow 
either boards or cartridges 

• Requires no additional 
power supply 

• Fused to protect VIC power supply 
from overload 

• Simple plug-in installation 
Minimother . . ........ $69.95 

•Small size: 6 x 4.5 inches. I QUANTUM (714) 966-6553 
16K expandor . . . .. .. . S149.95 DEALER HOT LINE (714) 754-1945 
24K expandor . . . . . .. $199.95 DATA, INC. 3001 Redhill Bldg. 4, Suite JOS. Costa Mesa, CA 92626 

VISA and MasterCard accepted. 
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Non-Commodore Software 
This is software that I've seen that looks good. 
There's undoubtedly lols more. All games listed run 
in the 5K VIC. 
Amok - Nicely animated joystick chase game. 

Sim ilar to the arcade game Berserk. 
U niled M icrowa re Industries, Inc. 
3431 H Pomona Blvd. 
Pomona , CA 9 1768 

VIC Pies - Many high resolulion pictu1-es derived 
from TV camera. v\ ith explaralory bookleL 

ice slide show for your fr iends. 
Un-Word Processor- Simple, but does the job. 

eeds prinler, of course. 
Midwest Micro Associates 
P.O. Box 6148 
Kan a Cit)' , MO 64110 

S11akma11- Fast joystick graphics game. imila1· 
lo the a rcade game Pacman. 

Microd igital 
752 John Glenn Bl vd. 
Web ter. NY 14580 

The Q11be - Draws, scra mbles, and solves Lhe 
Rubie's Cube. 

Qumax 
GRW Laboratories 
P.O. B x 17010 
Rochesle1-, \ 146 17 

technology-driven era, it would be optimistic to 
expect any machine to have an economic li fe that's 
much longer. 

he box isrJ't the only part of the question, 
however. If you move on in two years, how com­
patible will your software be? The Commodore 
line has been relatively stable for some time. There 
are occasional grumblings from long-time users 
(myself included) when Commodore introduces an 
improved line which calls for adjustments in some 
specialized programs, but most program move 
fairly easily. Commodore's adoption of the " Kernal" 
standardized program system is like ly to help . 

Some things aren't likely to transport. Those 
plug-in games, for example, are in ROM memo1-y, 
and can't be trimmed up for a new machine. That's 
OK ... keep the VIC for the games, or delight the 
kid who eventuall y buys your VIC by tossing in the 
games as part of the package. 

At a computer club meeting in 1976, I asked a 
member what type of system he had. He replied , 
'Tm waiting for prices to drop to zero." I don't 
know if he's still waiting. But prices are down to 
the point where obsolescence in a couple of years 
shou ldn't be a n important factor in the decision. 

Exciting things are happening with the VIC. 
There are user groups there are lots of programs, 
and new hardware is appearing very quickly. It's 
go ing to be fun. © 

of resource we need Lo exploit the capabi li ties of 
the machine. 

On the learning level, Commodore has released 
An Introduction lo BASIC. This ·is a beginner-level 
text wh ich comes a a book and two cassette tapes. 
At first glance, it looks quite attractive. 

What Next? 
It look good. User are now seeing a computer 
svstem rather than a toy. There's a new level of 
i ~terest in the VIC. 

Are there clouds on the horizon? Commodore 
has announced new products - in particular, the 

ltimax and the Commodore 64 - which have new 
capabilities (and some of the new features won't be 
VIC-compatible). Will VIC be obsolete befor it 
really gest started? 

I think not. In their first incarnations, Ultimax 
and Commodore 64 won't be direct com petitors. 
Ultimax is too small, and the 64 is twice the price. 
[ore to the point: it will be some time before these 

products mature, just as it took the VIC some time 
to reach its present state. 

I su pect that it will be a couple of years before 
VIC begins to fade away from the retail market. 
To a buyer interested now, that makes it a worth­
wh ile investment. Less than $300 for a couple of 
years' computing? A bargain price. Indeed, in this 

~ Ed~;~~~m•M~ Foe Yo"' Pet Foe Only 

· b)~-111JJ $4 8 &~ 
For 8 Issue Subscriptions ,t.,." 

!<, 
Each "MALA" comes to you on •q_ 
cassette with 4 brand new pro­
grams to load and run on your 
Pet . - - / 

comm•CJPiTPi 
SYSTEms. HlC_ 

P. O. BOH 325 
m1 lFOfla . m1cH1ufln 4804 <' 

[313) 61i5 - 0113 

GAMES FOR YOUR VIC 
; VIC TREK• HANGMAN 

TANK• YAHTZEE 
DAMSEL• NAB PLUS 
AND MANY MORE 

()~ $7.95 Each 



NEW SOFTWARE 

*VORTEX*™ EXPANDThe enemy is at the center of swirling rings of energy. 
Your mission - penetrate and destroy. 

YOUR VIC-20*PHANTOM FIGHTER*TM 

Defend Superstit ion Mountain from UFO's. $4995 
... Each $17.95 on cassette ... 

UN-WORD PROCESSOR .. . $14.95 
What else do you coll o program which does what o word 
processor does. yet it is just too simple and easy to use? 
Enter tex1 . Edi t . .. List . .. So ...e . .. just like a program. 
Send to printer for fin ished copy. Save paragraphs 
sepororcly, then merge in any ord e r for pr in ting . Re · 
quires only two lines of BASIC to access the M/ l routines; 
over JK avoilab le for text . Con be used with memory 
expansion. For VIC· 1515 or RS·232 printers . • 

TERMINAL-40 ... 

fr-tom 
mlDWEST m1CAQ 

GRARX MENAGERIE ($11 .9 5). O.momlrnl• whot you• SJOO m..ocl• con do! Two·p1og1om 
utt unlea shes V1C's ·graphics. SHOWOFF toMoins Color Kaleidoscope , Arcade C1it1tus. Cu~tom fonts_ 
Etecttoniu Schemotrc. and MuUc Notation. PlOTIING U\el dot·plot ond tine· p!or routif'le\ to moke equa 
tlom, perform <omputer vicfeo·ort on your ween, Chon~ equot6on vo l1.1es. a nd crcofe your o wn 1nter«n t1ng 
pottem•. Pk>f routines may be tot,ily included in your own progroms. 

BANNER/ HEADLINER ($14.9S) . Two·p•og•om '"'mo••• GIANT heodl ;no, ond bonne' ' on 
your printer . HEADLINER. prinh. lorge cli,o rocta rJ ocrou rhe po911: in three sins. BANNER fu rns the 
characters sidoway•, pflnting contlnuous.ly down the pope< roU. Up 10 three line• of titar. neorly unlimited 
in tc,,grh . (How about c ten·foot long "WELCOME tfOME"?) Fo.r VIC·1S1S or RS ·237 printe r1. · 

l ICKERTAPE ($1 4 .95). lnierrupl·driven l W01ch yov• message gl;de •moolhly o«o» 1he "'"'en ;n 
color. Add• motion ond interetf lo any meu agc d isplay . Position on c ny lin e. even mix with normal 
printing. Two buih-tn chorotte' sett: ltondord and 80LD {or use tuttom •ef\ from our LIBRARY VOL 11 
Me-uage <o pacity: @ 2K byre• LIBRARY VOL. 1 ($ 12.95 ). Add "yle 10 d;•ploy• wo1h '" 

fotl sers of coitom chorocter font' ; UPPERCASE. lowe1co\e, nvmerol\. 
punctvotion. e1(. Simpi& to foncy ,ryJe, Upper and faw1u <out l.tored 
'tJ:po rot., ly; food upper a lone to iove ipoce .. . lood bet"' fo, o full 
Wtt. Moy be uied with TICkEATAPE. 

NEW. 1mp1o"rd TERMINAL· 40 program displays 40 u ppe1col.e char · 
oc te t ' pe1 line (3x6 d o1 mo11i11 ) fo1 eo•uH rrod1ng Enable\ VIC to 
emula te o uandord 1erminol. Add a BIZ COMP or VIC modem 
(or RS·232 modem wilh in rerfa ce' ) and o cceu SOURCE. TELENET, or 
any of the free Bulletin 8oard1a round the coun tr y jl1s1 in cluded ). 300 
baud : full or hall duplex; 1u pporh conlrol codes; screen dump to All programs on h1g li q ua lity 
p11n1er . Requ ires VIC -20 and BK memory expon ~1o n . dig ita l ccslett e lope 

GRAFIX DESIGNER ($ 14.95 ). Two·p•og•om ,., help• you de..gnTERMINAL· 22 ($14 .95 ) Som• 0\ TERM· • Oe>Cepl n 

chorocl1H lme1 and luU duple x only Runs on ' londord Sk VIC 
 cuitom groptuu charoc1en GEN / EDIT d 11plcy\on enlarged e ~ S \quore . mOYt' th e 

cunor a roun d 1n 1t and lurn dou on or o ff 10 fo rm a chorocte1 thold; 100 1 Ero\e 
ed11 or recall 01 r~ndom load OATAMAKER w,..en lin1\hed d~\1gn1ng (haroch!•r\•mi..---... VIC-PICS .... digitized pictures! $18.95 o utomo r1cally become num ber ed da ra \lo temen11 Save rhem on rope 1u11J.l.e o 

Nineteen fasc inating high · resolution pictu res to display program . ln1 rr uc l1ons included for a ppending 10 ony nt!'w or old p rogram 

on yo ur VIC screen. Crea ted by dig itizing video ca mera lhrow away lhe graph poper1 

images . Includes portraits, models, scenery, end muc h 
more. Over 16K points onolyzed in eo ch picture . Three RS-232 INTERFACE ($49.95 ). Ge1 mo•o OUT ol you• VIC Pl ug ·on '" '•" 
styles: hi·conlrost, dithered, and colorized . Compa tible face communicalCH with moil 1ta ndo rd ~eri o l prrnlel\ and modem\ Simply p lug 

inlo U1 er Po rl; neod\ no ex1ernol powe r 616<:11rect1o nol ope rot.o n 90 day wa11ontywith bo th color and B/ W se ts. 
Full 1n11 ru c1io ns for u1e . lnclude i M/ l handsho~e "wedge " 

VIC.20 11 o 1todemo1 k ol Commodore Su1tne \s Machine\ Deale r tnqumr\ 1nv1led · R5 ·232 orrnle rs require on 1n 1edac~ .See ou1\ above 

Mfi611: l:fiRPET 

P.O. Box 351 15 Phoenix. AZ 85069 

GAMES FOR VIC-20 ALSO AVAILABLE 

••• Q •• 

V TMID IAMES•Sl.11 V 
I SPACE LANDER*More than jusc a I 

G 
game . This program presents a "real time" 
simulation of a spacec raft landing on var- G 
ious heavenlv bodies.The computer analyses 

• and scores successful landin~s . Contains •ZColo r , Sound and Graphi cs. Z 
DOTS WH/TE*Nim- like game pies you D• 	against the VIC . Flip dots all white and you 
win. Contains Color, Sound a n d Grapnics . 

Send check or monev o rder($ 7.95 Eor both games) 

DTC SOFTWARE 
P.O. BOX 916 ooa 752-3434 

JANESVILLE , WI. 53547 

PLUGS INTO THE SINGLE EXPANSION PORT 
OF THE VIC-20, AND PROVIDES THREE 
SWITCHED EXPANSION PORTS FOR SELEC­
TIVE OR SIMULTANEOUS USE OF ANY VIC-20 
CARTRIDGES. ADD MEMORY, PROGRAMMERS 
AID , SUPER EXPANDER, GAMES, WORD 
PROCESSOR , OR WHATEVER YOU CHOOSE. 
SEE YOUR DEALER OR ORDER FROM: 

PRECISION TECHNOLOGY, INC. 
COMPUTER PRODUCTS DIV. COD
2970 RICHARDS ST. VISA 

(801 )487-6266 MI CSALT LAKE CITY. UTAH 84115 

Include S1. 25 for p ostage end h a ndling . 

M jssouri re:s idenfs odd 4 .6 % ~ote~ toJli .mlDWEST mlCAQ ~ssociates PO Dax G141 

for only 

THIS NEW 
CARTRIDGE 
EXPANDER BOARD 

http:IAMES�Sl.11
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Q11rulraPET (COMPUTE!,Ju11e1981, # 13) is a machine 
language /Jrogram that let. you "fJartition " the memOI)' of' 
a 32K PET with Upgrade BASIC in to fo ur, BK areas. A 
BASIC progra m ca n resid1' in each partition. Each 
/Jrogmm ca n be run independently. It's lik<' havingf our 
com/Julers in one. 

Super QuadraPET convert QuadraPET to run on 
-1.U machinrs (4032 and 8032) with 32K. Also includr!d 
is a hruu/_v utility proarnm that. mal<es QundraPET easy lo 
use. IL can even relocate itself into one of the partitions ­
ready lo go, but out of the way. 

To use QuadraPET 4.0, tyj;e in and save Program 
J. ft j;/na s thr machine la nguage j;rogram in upper 
111 e 111 01)'· Progra m I mw t hi• R UN before you load n nd 
R U Program 2. 

Super 
QuadraPET 
David Sole 
Acton. Ontario 

Severa l anicle have appeared in COMPUTE! dea ling 
with memory partition for th PET compute r. l 
cou ld see the val ue of this procedure for program 
development , espec ially since " Dungeon" could be 
neat! tucked away in one o f the partitions to keep 
my son happ when I took a break. 

nfortunateIy, the very usefu I prog ram by 
Charles Brannon (COMPUTE!,June 198 1, #1 3, p. 
I 02) was written for pgrade RO Ms and will not 
o pe rate o n 4.0 machines. In revi ing h is program, 
I made seYeral changes: 

I ) T he program has been relocated to the top 
of memory to leave the cassette buffer ava ilable 
for mach ine language program development. 

2) Ca lls to BAS IC ro utines a re rev ised fo r use 
wi th 4 .0 RO If s. 

3) Memor y partiti ons have been changed to 
make areas mo re nea rl y equa l in size rather 
than hav ing the first pa rtition (the most eas ily 
acces ible) be the sma llest. 

To crea te the partitions, load Program 1 and 
type RUN. Four SK pa rtitions will be created. By 
choos ing PET #1 , you can then load the uti lity 
p rngra m (Prog1·am 2) that\\ ill simplify many tas ks 
in volved in program development and in "Quadra­
PETting. ·· I use the uti lity prog ram to relocate 
itself in to partition four where it is available when 

needed to perform the fo llowing tas ks: 

l ) Co nverting decimal numbers to hex and 
vice versa. 
2) 1oving p rograms to and from the first 
partition . 

T his is necessary to avoid having to use machine 
la nguage SAVEs or a \\ kward loading p rocedures. 

3) Printing a directory to show which a reas 
a re available for use to avoid accidenta lly 
destroying a program. 

Moving Around In The Partitions 
In relocating progra ms, the program to be mov d 
is duplicated in the desired pa rtition wi th a ll 
pointe rs reset LO enable it to o perate correc tl y. It is 
not e rnsed from the origina l area. This makes it 
possible to revise a program in one area and then 
compare the results with the original in anothe r. 

If you a re workin g in the pa rti tion that conta ins 
the utili ty prog ram yo u ca n move to anOLhe r a rea 
easily using its routine # 6 . If you are in anothe r 
a rea , yo u can move using SYS 325 13. Once you 
have moved to a new a rea , the program contained 
in it will ope rate norma ll y. To e1·ase the program 
or enter a new o ne , simply type NEv\ . 

One word o f caut ion : the relocation routines 
wi ll move only BAS IC programs. Programs con­
ta in ing machine language must be left in pa nition 
one o r reloca ted using "Supermo n" (COMPUTE!, 
Dec. 198 1, #1 9, p . 134) . If youwantto pac k "Super­
mon" into the top of parti tio n four fo llow this pro­
cedure : 

I ) Load and run Quadra PET. 
2) Choose PET # I . 
3) POKE 53 , 127 Lo te mporar ily remove th e 
pa rtiti on. 
4) Ty pe NEW. 
5) Load and run "S upe rn1 o n.'' 
6) POKE 53,35 Lo resto re the pa rtition. 
7) PO KE 3262 7, 12 1 to protect "Su pe rn1 o n." 

If you have saved "Superma n" at the top of 
memoq1 rather than at 0600 you wi ll need to foll ow 
a slightl y di ffe rent procedu re : 

I ) Load "Supern10n ." 
2) Relocate it to 7933 hex using its transfe r 
fun ction . 
3) Load Quadra PET and run it choos ing 
PET # 1. 
4) POKE 32627, 12 1 to protect "Supermon ." 

"Superman" is now sa fely tucked away a t the top o f 
memory under the Quad ra PET program read y for 
u e with SYS 3 1027. 

No do ubt you will discover more uses fo r 
these programs once you begin to explore their 
possibilities . 



THE 
BUS~flESS 

ml1fll1UEA ... 
FULLY INTERACTIVE ACCOUNTING 
SYSTEM. NO DISKETTE CHANGING! 
FINALLY ALL THE FEATURES YOU'VE 
BEEN WAITING FOR - IN ONE 
COMPLETE INTERACTIVE SYSTEM . 

FULL SO.FTWARE SYSTEM 

ONLY$995.00 

c:.\UESTAR MANUAL ONLY - $40.00'--lii INTERNATta-IAL REFUNDABLE UPON 
~INC SYSTEM PURCHASE. 

HARDWARE REQUIREMENTS: 

- Commodore Model 8032 or SuperPET or 
8096 Micro-computer 

- Commodore Model 8050 One Megabyte Dual Disk Drive 
- Commodore Model ·4022 (or Larger) Printer 
- Commodore PET - IEEE cable 
- Commodore IEEE - IEEE cable 

[]~SHSHAAE 

q[][][] 

WORKS WITH ALL COMBINATIONS 
PET/CBM 1QQO/o HARDWARE. NO 
SOFTWARE REQUIREOI UP TO 8 
USERS SHARE DISK AND/OR PRINTER. I 

CONNECTS IN MINUTES - NO TOOLS r 
II I// II II/ II I/1111 111111111111111111111 I I I I I I I I II II \\\\\\\\\\\\\\\\\\\ 

REQUIRED . INCREASES PRODUCTI ­ llllll/lll II If I I I I I I I I I I I I I I I I I I I l \ l I 11111 I II II I I\\I I\\\\\\\\\\\\\\\\\ 
VITY - REDUCES COSTS . IDEAL FOR 
EDUCATION AND BUSINESS. CABLE 
LENGTHS UP TO 50 FEET. 

ONLY $749~U~S .l 
8 USER SYSTEM ONLY $ 1 149 

DEA LER CA:\UESTAR 
INQUIRIES \__"V INTERNATIONAL 

INC WELC O ME . s.,.,,.. tG1 ' 'o wuoac:ion. A. wiw 
t,1.4n n..m Ont•100 CMlMs• lli-l IA4 
l• i Oll H~ t 

mu~1•
LI se r 

Sys1ern 


http:ONLY$995.00


118 COMPUTE! July. 1982. Issue 26 

References: 
Brannon , Charles , "QuadraPET: Multitas king On Your 

PET?," COMPUTE!,June 198 1 #1 3, p. 102 . 
Butlerfield , Jim , e t al , "Supermon : A Prima ry Tool For 

Machine Language Programming," COMPUTE!, 
Dec. 198 1, #19, p. 134. 

Program 1. 

10 REM 
20 REM QUADRA PET HIGH MEMORY 
30 REM VERSION 4.0 
40 REM COMPUTE!JUNE 81 
50 REM REVISED BY DAVID SALE 
60 REM NOV.17 1981 
70 REM 
80 POKE 52,255: POKE 53,127 
100 FOR I = 32513 TO 32645 
110 READ A 
120 POKE I,A 
130 NEXT 
140 SYS 32586 
150 PRINT"{CLEAR}{05 RIGHT}QUADRA PET DIVID 

ES THE AVAILABLE" 
160 PRINT"{DOWN}MEMORY INTO FOUR SK AREAS T 

HAT CAN EACH" 
1"70 PRINT"{DOWN}STORE A SEPARATE PROGRAM." 
180 PRINT"{02 DOWN}{05 RIGHT}YOU ARE NOW IN 

PET"PEEK(32611)+1". TO MOVE TO" 
190 PRINT"{DOWN}ANOTHER AREA TYPE {REV}SYS ­

32513{0FF}." 
200 PRINT" {02 DOWN} {05 RIGHT} PROGRAMS MAY B 

E LOADED OR SAVED IN" 
210 PRINT"{DOWN}THE FIRST AREA IN THE NORMA 

L MANNER." 
220 PRINT"{02 DOWN}{05 RIGHT}PROGRAMS IN OT 

HER AREAS MUST EITHER" 
230 PRINT"BE SAVED BY MACHINE LANGUAGE OR M 

OVED" 
240 PRINT" {DOWN}TO PET #1 USING THE UTILITY 

PROGRAM." 
250 END 
995 REM CLEAR END OF STRING 
1000 DATA 169,0,141,133,127 
1005 REM STORE PRESENT POINTERS 
1010 DATA 174,99,127,165,42,157,104,127,165, 

43,157,108,127 
1015 REM SELECT NEW AREA 
1020 DATA 169,116,160,127,32,29,187,32,228,2 

55,41,15,240,249,201,5,176,245 
1030 DATA 170,202,142,99,127 
1035 REM SET ALL POINTERS & CLR 
1040 DATA 169,1,133,40,189,100,127,133,41,18 

9,104,127,133,42,189,108,127,133 
1050 DATA 43,169,0,133,52,189,112,127,133,53 

,32,238,181,96 
1055 REM INITIALIZE EACH AREA FIRST 
1060 DATA 162,0,169,0,24,157,0,4,157,0,35,15 

7,0,66,157,0,97 
1070 DATA 232,224,3,144 ,238,76, 1,127 
1075 REM POINTER DATA 
1080 DATA 0,4 ,35,66,97,3,3,3,3, 4,35,66,97,35 

,6 6,97,127 
1085 REM WHICH PET QUESTION 
1090 DATA 147,87,72,73,67,72,32,80,69,84 ,63, 

32,40,49,45,52,41,0 

Program 2. 

100 PRINT"{CLEAR}PET UTILITY PROGRAMS" 
110 PRINT"####################" 
120 REM VERSION JANUARY 10, 1982 
130 REM DAVID SALE 
140 REM ACTON ONTARIO 
150 REM FOR USE WITH QUADRA PET 
160 REM VERSION 4.0 HIGH MEMORY 
170 PRINT"{DOWN}{REV}l{OFF} DECIMAL TO HEX" 

180 PRINT"{DOWN}{REV}2{0FF} HEX TO DECIMAL" 

190 PRINT"{DOWN}{REV}3{0FF} RELOCATE TO PET 
# 1 n 

200 ·PRINT" {DOWN} {REV}4 {0FF} RELOCATE FROM P 
ET #1" 

210 PRINT"{DOWN}{REV}5{0FF} PRINT DIRECTORY 
" 

220 PRINT"{DOWN}{REV}6{0FF} MOVE TO ANOTHER 
PET" 

230 PRINT"{02 DOWN}TYPE IN THE NUMBER OF YO 
UR CHOICE" 

240 GET A:IF A<l OR A>6 THEN 240 
250 ON A GOTO 260,440,590,1040,1490,1670 
260 PRINT"{CLEAR}DECIMAL HEX CONVERSION TY 

PE {REV}M{OFF} FOR MENU" 
270 PRINT"################################# 

######" 
280 PRINT"{DOWN}TYPE IN DECIMAL NUMBER (MAX 

65535) {DOWN}" 
290 INPUT A$:IF A$="M"THEN 100 
300 A=VAL(A$) 
310 IFA>=16.4THENPRINT"ILLEGAL QUANTITY":GO 

T0280 
320 IFA>=16.3THENB(l)=INT(A/(16.3)):A=A-B(l 

) * (16.3) :GOT0340 
330 B(l)=0 
340 IFA>255THENB(2)=INT(A/256):A=A-B(2)*256 

:GOT0360 
350 B(2)=0 
360 IFA>15THENB(3)=INT(A/16) :A=A- B(3)*16:GO 

T0380 
370 8(3)=0 
380 B(4)=A 
390 C$="0123456789ABCDEF" 
400 PRINTTAB(8)"{UP}= {REV}"; 
410 FORX=lT04:B=B(X)+l:B$(X)=MID$(C$,B,l) 
420 PRINTB$(X);:NEXT 
430 PRINT"{OFF} HEX":GOT0290 
440 PRINT"{CLEAR}HEX TO DECIMAL TYPE {REV} 

M{OFF} FOR MENU" 
450 PRINT"###############################" 
460 PRINT"{DOWN}TYPE IN HEX NUMBER (MAX FFF 

F) {DOWN}" 
470 DC=0:INPUT HXS:IF HX$="M"THEN 100 
480 IF LEN(HX$)>4 THEN 530 
490 IF LEN(HX$)<4 THEN TM$="000"+HX$:HX$=RI 

GHT$(TM$,4) 
500 FOR I=l TO 4:IN=ASC(MID$(HX$,I,1)) 
510 IF IN>47 AND IN<58 THEN IN=IN-48:GOTO 5 

40 
520 IF IN>64 AND IN<71 THEN IN=IN-55:GOTO 5 

40 
530 PRINT"ILLEGAL QUANTITY":GOTO 460 
540 DC=DC+IN*(l6.(4-I)) 
550 NEXT 
560 TM$=" "+STR$(DC):DC$=RIGHT$(TM$,5) 
570 PRINT"lUP}"TAB(8)"= {REV}"DC$TAB(l6)"{0 

OFF} DECIMAL" 



Aid for Search and Retrieval of Text 


One year later... ASERT is now indispensable to many businesses across the U.S. and in 
Europe. From Employment Agencies and Travel Services to Schools and Libraries ASERT is 
helping to make the filing cabinet obsolete! Flexible in format and simple to use, ASERT 
can more than pay for itself in a short period of time. 

The NEW COMPILED ASERT features: 

* 11,000 CHARACTER "VIRTUAL" RECORD LENGTH 
* 21 "FIELDS" AND 180 "SEARCHWORDS", ALL USER-DEFINABLE 
* "FREE-TEXT" FIELD FOR EXTRA COMMENTS 
* ABILITY TO RESTRUCTURE FILES AT ANY TIME 
* SEARCH ON ANY COMBINATION OF FIELDS AND SEARCHWORDS 
* "MUST HAVE", "MUST NOT HAVE", "OPTIONAL", "OR" OPERATORS 
* WORKS WITH POPULAR WORD PROCESSING PROGRAMS &. PRINTERS 
* PRODUCE FORM LETTERS, REPORTS, AND MAILING LABELS 
* USER FRIENDLY - MENU DRIVEN - OPERATOR ORIENTED 

AND MANY OTHER NEW FEATURES 

C. F. I. HOTLINE AVAILABLE TO USERS 

OTHER CFI .SOFTWARE AVAllABLE FROM YOUR 
Federal Income Tax Preparation System' 

Personal Tax Calculator· (:r: commodore 
Emergency Control Program· 


VIC Animat ion Tutorial 
 DEALER 

CFI ... computer solutions 
201 West 92nd Street'• New York, N: Y. 10025 • (212) 724-1711 
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580 GOTO 470 
590 PRINT"{CLEAR}RELOCATION PROGRAM TO PET ­

11" 
600 PRINT"llllllllllllllllllllllllllll" 
610 IF PEEK(l026)=0 THEN 670 
620 PRINT"{DOWN}PET 11 CONTAINS A PROGRAM" 
630 PRINT"DO YOU WANT TO DESTROY IT ?" 
640 GET R$:IF R$="" THEN 640 
650 IF R$<>"Y" THEN 100 
660 PRINT TAB(30)"{UP}{REV}YES{OFF}" 
670 PRINT"{DOWN}WHICH PET HAS PROGRAM TO BE 

MOVED ?" 
680 GET N$:IF N$="" THEN 680 
690 NO=VAL(N$):IF N0<2 OR N0>4 THEN 680 
700 PRINT TAB(37)"{UP}{REV}"NO 
710 PRINT"{DOWN}ARE YOU SURE ?" 
720 GET R$:IF R$="" THEN 720 
730 IF R$<>"Y"THEN 100 
740 PRINT TAB(l7)"{UP}{REV}YES{OFF}" 
750 PRINT"{DOWN}TRANSFERING CONTENTS OF PET 

I "NO 
760 PRINT"INTO PET #1" 
770 REM SAVE POINTERS IF IN PET NO 
780 IF PEEK(326ll)<>NO-l ~HEN 810 
790 POKE 32616+NO,(PEEK(42)) 
800 POKE 32620+NO,(PEEK(43)) 
810 REM CORRECT POINTERS IN PET 11 
820 NO=NO-l:Vl=PEEK(32616+NO) 
830 POKE 32616,Vl: REM VAR. LOW 
840 V2=PEEK(32620+N0)-3l*(NO) 
850 POKE 32620,V2: REM VAR. HIGH 
860 MH=PEEK(32624+N0)-3l*(NO) 
870 POKE 32624,MH: REM MEMORY LIMIT 
880 SU=N0*7936: REM SUBTR. FACTOR 
890 SA=SU+l025: REM START ADDRESS 
900 REM CORRECT POINTER TO NEXT ADDRESS 
910 PA=PEEK(SA)+256*PEEK(SA+l) 
920 BY=PEEK(SA) :POKE(SA-SU),BY 
930 SA=SA+l:BY=PEEK(SA) :POKE(SA-SU), (BY-SU/ 

256) 
940 REM TRANSFER REST OF LINE 
950 SA=SA+l:FOR A=SA TO (PA-1) 
960 BY=PEEK(A) :POKE(A-SU),BY 
970 NEXT 
980 REM CHECK FOR END OF BASIC 
990 IF PEEK(PA+l)<>0 THEN SA=PA:GOTO 910 
1000 POKE PA-SU,0:POKE PA+l-SU,0 
1010 PRINT"{DOWN}PROGRAM TRANSFERRED" 
1020 FOR A=l TO 3000: NEXT 
1030 GOTO 100 
1040 PRINT"{CLEAR}RELOCATE FROM PET 11" 

1050 PRINT"#l#l####l###l##lllll" 
1060 PRINT"{DOWN}TO WHICH PET? (2-4)" 
1070 GET N$:IF N$="" THEN 1070 
1080 NO=VAL(N$) :IF N0<2 OR N0>4 THEN 1070 
10~0 PRINT TAB(22)"{UP}{REV}"NO 
1100 PRINT"{DOWN}ARE YOU SURE ?" 
1110 GET R$:IF R$="" THEN 1110 
1120 IF R$<>"Y" THEN 100 
1130 PRINT TAB(l6)"{UP}{REV}YES{OFF}" 
1140 IF PEEK(l026+(N0-1)*7936)=0 THEN 1200 
1150 PRINT" {DOWN}PET"NO"CONTAINS A PROGRAM" 
1160 PRINT"DO YOU WANT TO DESTROY IT ?" 
1170 GET R$ : IF R$="~THEN 1170 
1180 IF R$<>"Y"THEN 100 
1190 PRINT TAB(30)"{UP}{REV}YES{OFF}" 

1230 IF PEEK(32611)<>0 THEN 1260 
1240 POKE 32616,(PEEK(42)) 
1250 POKE 32620,(PEEK(43)) 
1260 REM CORRECT POINTERS IN PET NO 
1270 NO=NO-l:Vl=PEEK(32616) 
1280 POKE 32616+NO,Vl: REM VAR. LOW 
1290 V2=PEEK(32620)+3l*(NO) 
1300 POKE 32620+NO , V2: REM VAR. HIGH 
1310 MH=PEEK(32624)+3l*(NO) 
1320 POKE 32624+NO,MH: REM MEM. LIMIT 
1330 AD=N0*7936: REM ADD. FACTOR 
1340 SA=l025: REM START ADDRESS 
1350 REM CORRECT POINTER TO NEXT ADDRESS 
1360 PA=PEEK(SA)+256*PEEK(SA+l) 
1370 BY=PEEK(SA) : POKE(SA+AD) ,BY 
1380 SA=SA+l:BY=PEEK(SA) :POKE(SA+AD) I (BY+AD/ 

256) 
1390 REM TRANSFER REST OF LINE 
1400 SA=SA+l:FOR A=SA TO (PA-1) 
1410 BY=PEEK(A) :POKE(A+AD) ,BY 
1420 NEXT 
1430 REM CHECK FOR END OF BASIC 
1440 IF PEEK(PA+l)<>0 THEN SA=PA:GOTO 1360 
1450 POKE PA+AD,0:POKE PA+l+AD , 0 
1460 PRINT"{DOWN}PROGRAM TRANSFERRED" 
1470 FORA=lT03000:NEXT 
1480 GOTO 100 
1490 PRINT"{CLEAR}DIRECTORY FOR PROGRAMS IN ­

PARTITIONS" 
1500 PRINT"l # l #l llll## I# # ################### 

###" 
1510 FOR A=l TO 4 
1520 PRINT: PRINT"{DOWN}PET #"A 
1530 PRINT"##I### # #" 
1540 READ B 
1550 IF PEEK(B)=0 THEN PRINT "EMPTY"; :GOTO 1 

610 
1560 PRINT "CONTAINS PROGRAM"; 
1610 NEXT 
1620 DATA 1025,8961,16897,24833 
1630 RESTORE 
1640 PRINT:PRINT"{02 DOWN}PRESS {REV}M{OFF} ­

TO RETURN TO MENU" 
1650 GET R$:IF R$=""THEN 1650 
1660 GOTO 100 
167~ SYS 32513 
1680 PRINT"{CLEAR}"TAB(3)"{02 DOWN}YOU ARE N 

OW IN PET#" PEEK(32611)+1 "{LEFT} ." 
1690 PRINTTAB(3)"{02 DOWN}ANY PROGRAM IN THI 

S PARTITION IS" 
1700 PRINT"{DOWN}UNDISTURBED AND MAY BE RUN ­

OR MODIFIED . " 
1710 PRINTTAB(3)"{02 DOWN}TO ENTER A NEW PRO 

GRAM FIRST TYPE {REV}NEW{OFF}" 
1720 PRINT"THEN PROCEED IN THE NORMAL FASHIO 

N •" 
1730 PRINTTAB(3)"{02 DOWN}TO MOVE TO ANOTHER 

PARTITION TYPE" 
1740 PRINT"{DOWN}{REV}SYS 32513{0FF} . THE PR 

OGRAM IN THIS AREA" 
1750 PRINT"{DOWN}WILL BE PROTECTED UNTIL NEE 

OED LATER." 

1200 PRINT"{DOWN}TRANSFERING PROGRAM TO PET ­
#"NO c ·oMPUTE! The Resource. 

1210 PRINT"FROM PET 11" 

1220 REM SAVE POINTERS IF IN PET 1 
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A disaster-prevention techniquefor Apple Disk systems. RAM. It wi ll not work with less than 48K, without 
T eachers should find this especially valuable. For DOS changing the addresses that the changes are POKEd 
3 .3 with 48K RAM. 	 to. Since the vast majority of Apple owners have 

the 48K, this is hardly a limitation. 
After the program is RUN , the changes can be 

Apple DOS 
Changer 
Robert Swirsky 
Cedarhurst NY 

If there is an Apple in a classroom, there is usuall) 
a student who gets immense pleasure out of typing 
"INIT" and watching the drive whir and click as it 
erases the disk! 

There is a strange phenomenon which occurs 
when you mix microcomputers and young people. 
Most of them will treat the computer with reason­
able care , but there is always someone who feels 
compelled to try to "mess up" the computer's fil es. 

I know from experience; I used to be such a 
student. What can be done to stop people from 
tampering with dangerous DOS commands? The 
answer is simple - just change the names of com­
mands that you don't want available to users. Since 
the DOS i stored in RAM, it is relatively easy 
to find the table of commands, and modify it 
accordingly. 

This program will change the DOS commands. 
When run , it displays each command followed by a 
prompt. If you want to change the command.just 
type in you r revision . To leave it unmodified, hit 
the RETURN key. The next DOS command will be 
displayed , and the same procedure is followed. 

A few words of caution are needed. First of all , 
don't make the new commands so that they match 
the beginnings of other commands. For example, 
if you change "CATALOG" to "C'', conflicts will 
arise if you try to use the CLR, CLOSE, or other 
commands that begin with C. Second, don 't put 
spaces in your command. T his tends to make 
strange things happen. Also, avoid making your 
commands excessively long. There is only so much 
room in memory for the command table. Note, 
however , that the commands can be of different 
lengths from the original ones. 

HowTo HAHAADlsk 
The program will work on DOS 3.3 with 48K of 

saved as a permanent part of DOS. Insert a blank 
disk, and type the INIT command, followed by the 
correct parameters. Of course, if you have changed 
the INIT itself to something else , you would type 
that in insiead. When the initialization is completed, 
the disk will have your DOS modifications stored 
on it. Whenever DOS is booted from that disk , 
your custom commands will be the ones that the 
Apple knows. · 

A great deal of protection is offered with this 
program. If you decide to change INIT to HAHA, 
nobody can init the disk. Anyone who tries will be 
greeted with a ?SYNTAX ERROR (beep). However , 
when you go to HAHA your disk, you will be 
successfu l. 

0 ONERR GOTO 1000 
1 DIM C0$(28) 
2 p 	 = 1 
10 FOR X = 43140 TO 4 3271 
20 CO$ (P) = CO$ (P) + CHR$ ( PEEK (X)) 
31 IF PEEK (X) > 128 THEN P = P + 1 
32 IF P = 28 THEN 70 
40 NEXT 
70 HOME 
80 PRINT "DOS CHANGER BY ROBERT A. SWIRSKY 

" 
160 	VTAB 24: PRINT "HIT 'C' TO CONTI NUE";: ­

GET R$: IF R$ < > "C" THEN 160 
1 70 	 HOME 
180 PRINT : PRI NT "YOU WILL SEE ALL 28 DOS ­

COMMANDS" 
190 PRI NT "IF YOU WISH TO LEAVE IT UNCHANGE 

D, PRESS RETURN" 
200 PRINT "TO CHANGE THE COMMAND, SIMPLY RE 

TYPE IT WITH YOUR 
210 PRINT : PRI NT 
220 LL = 43139 
221 HL = 43271 
230 FOR Q = 1 TO 28 
235 PRINT CO${Q); 
240 PRINT TAB( 20);" 
250 INPUT R$ 

CHOICE." 

--> 	"; 

260 	 IF R$ ""THEN R$ = CO${Q) 
261 IF LEN (R$) = 1 THEN PRINT "PLEASE 

TWO OR MORE LETTERS": GOTO 240 
270 	FOR W = 1 TO LEN (R$) -1 
280 	 POKE LL+ W, ASC (MID$ (R$,W,l)) 
290 	 NEXT 
295 IFASC(RIGHT$(R$,1))>127THENPOKELL+W,ASC 

(RIGHT$(R$,l)):GOTO 501 
300 POKE LL+ W,ASC(RIGHT$(R$,1))+128 
501 REM 
510 LL=LL+W 
520 IF LL > HL THEN 600 
530 W=0 
599 NEXT 
600 PRINT "CHARACTER LIMIT EXCEEDED" 
1000 PRINT "RUN TERMINATED" @ 
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A Monthly Column 

This month, columni t Michael Day tac/des some of the practical as/Jects ofadding a modem to 
your computer. A modem will let your computer talh to other computers over the 
telephone lines. Ifyou 're shoppingfor a modem, you'll need lo answer some questions first. 
Will you want the computer lo be able lo "pick up the phone" by itselfand answer 
incoming calls automatically? To place its own calls au/omaticall)1? H ow can you use a modem 
with a "Princess" phone? Will you need an extra inte1face lo connect the modem lo 
your computer or will it just plug in? 

Telecommunications: 

Choosing A Modem 
Michael E. Day 

Chief Engineer. Edge Technology 

There ·ire a number of diffe rent types o f modems 
o n the market. In order to unde1·stand each 
modem's capability in each a pplication , we need to 
break them down into different groups. 

One aspect to con ici er i the way the mod em 
auaches LO the phone line. There are three bas ic 
methods: 

I . Acoustic coupler: a modem that communi­
cates through a telephone by sound . 
2. Inductive couple r : a modem that com­
municates through a te lephone by elec­
tromagnetic induction. 
3. Direct connect: a d evice which allows a 
modem to con nect directly to the phone line 
instead of using th telephone to communica te 
th roug h. 

The acou tic couple r and direct con nect are 
the most common ly used methods. The inducti ve 
coupler is actua ll y a modification of the acoustic . 
couple r , and ge ne ra ll y still requires that the trans­
mitte r portion o f the modem be acoustically 
coupled . The usua lly stated advantage of the in­
ductive coupler is its avoidance of the d istortion 
and interference cau ed by the extra translation to 
sound and back occu ring in the acoustic cou pier. 

This is of little help , however , since the m;;tjority 
of problems with acoustic coupling involve the 
transmitter portion, which needs to be acoustica ll y 

coupled anyway . T h inductive coupler a lso has its 
own set o f prob! ms which can o fte n make it more 
difficult to work with if ca re has not been exe rci eel 
in its d esign . 

Each telephone has its own quirks "·ith rega1·d 
LO inductive coupling, and thi can sometime 
make it difficult to ge t a mod em to work properl y. 
Also, because of the sensitivity involved in prope rl y 
picking up the weak electromagnetic signa ls the 
inductive couple r is more sensitive to stray magnetic 
fie lds , fi e lds gene1·ated by a compute r or termina l 
can inte rfe re with the operation of the modem . 

Portability Of The Acoustic Coupler 
The acoustic couple r modem has been aro und for 
some time. The adva m age of the acoust ic coupler 
i. it portability. It can be used with an y telep ho ne 
that has a standard handset (referred to as a 500 
style phone). This means that you are no t limited as 
to the electrical connections to the phone line, only 
to the ph ysica l construction of the phone handset, 
wh ich must fit into the rubbe r or plastic "cups'' of' 
the acoustic coupler. 

This can be a problem if you have a princess 
or flip phone or some other style wh ich does no t 
use the standard 500 serie handset. Other prob­
le ms with the acoustic coupler are a resu lt of the 
acoustic coupling itself. Because of the signa l's 
conversion from electrical to acoustic and back to 
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electrical again, some amount of distortion is gen­
erated. This can be held to a minimum with proper 
modem design. but cannot be eliminated entirely. 
The telephone itself is a major contributor to this 
problem. A great portion of the distortion can be 
cured simply by replacing the carbon microphone 
in the telephone handset with a condensor 
(capacitor) microphone. 

The standard acoustic coupler used to com­
municate over the telephone i referred to as a 103 
compatible modem. This is a full duplex type 
modem - that is, it can send and receive data at the 
same time. Because of the method used to encode 
and decode the data to be transmitted by this type 
of modem , the maximum communication speed 
that can be used reliably is 300bps (30 characters 
per second). 

This limitation is the result of man y things, 
including the bandwidth Qf the phone line, the 
encoding scheme, and the signal distortion caused 
by the acoustic coupling. Although it is possible to 
push the speed a bit higher, reliability will suffer. A 
very good modem might let you push it to 400 or 
450 bps, but, because of acoustic distortion , this i 
about the maximum . 

Another problem with the acoustic coupler is 
its limited sensitivity. Most are not able to operate 
at a receive level of less than -30db to -36db. This is 
equivalem to a whisper. About 90% of the phone 
ca lls placed will provide a communications link 
allowing a signal thrnugh stronger than this. There­
fore, this is not a great problem. However, the 
strength of the transmitted signal is of major im­
portance, since the weaker the transmiued signal 
is, the weaker the received ignal at the other end 
is going to be. Generally, it is desirable to have a 
transmitted signal strength of between -6db and ­
I Odb. This is equivalent to loud talk ing. 

Direct Connect Method 
The other method of atlaching a modem to the 
phone line is the direct connect me thod . Here you 
attach the modem directly to the phone line , rather 
than acoustically through a telephone handset. 
This eliminates the problem of distortion by not 
going through the translation to sound and back. 

There are many types of direct connect mo­
dems. The type that most computer users need is 
the 103 compatible type. It uses the same conversion 
scheme to communicate as the I 03 compatible 
acoustic coupler, although the translation to sound 
and back is, of course, not necessary. 

The main advantages of the direct connect 
modem are reduced signal distortion and improved 
sensitivity, (since the sound translation is elimi­
nated). Some direct connect modems are able to 
communicate at up to 600bps (60 characters per 

second). However, some reduction in reliability 
should be expected at these high speeds. Other 
modems are designed so that they cannot operate 
at speeds above 300bps - in order to achieve a 
higher degree of reliabi lity at the normal speeds. 

Another attractive aspect of the direct connect 
modem is that it allows the computer to access the 
phone line directly to answer, and even make , calls 
by it elf This cannot easily be done with the acoustic 
coupler because it goes through a phone which 
must be physically lifted off a receiver to start 
dialing. The disadvantage of a direct connect 
modem, however, is that it must be physically 
attached to the phone line. This can be a problem 
with a business phone setup, pay phone, etc. As a 
resu lt, the direct connect method is usually used in 
a fixed location where the phone line is easily at­
tached. Often a phone line is solely for the use of a 
computer. 

Three Types Of Direct Connect Modems 
The three main types of direct connect modems 
are the "auto answe1·,'" "auto answedmanual origi­
nate ,'" and "auto an wedauto originate."' 

An auto answer modem can answer calls, but 
is unable to p lace any. An auto answer/manual 
originate modem can answer calls as well as allowing 
you to manua lly make a call (after which control is 
transferred to the modem). Finally, an auto answer/ 
auto originate modem let the computer answer 
calls au tomatically as well as place them by itself 
without operator intervention. 

While most acoustic couplers are separate 
devices that attach to a computer or terminal 
through some sort of interface (usually an RS232 
serial interface) , a few a1·e built into the equ ipment. 
If the acoustic coupler is to be purchased as a sepa­
rate de,·ice , be sure to find out ifthe separate 
inte rface will be needed and include it in the cost 
of the modem . Often a computer already has an 
RS232 port avai lable to which to attach the modem. 
If this is the case, the additional interface may not 
be needed . 

Direct connect modems come as either a sepa­
rate unit that attaches to the computer, or as a 
device that can be mounted inside the computer. If 
it is a separate external un it, the interface must be 
taken into account. Generall y, modems wh ich are 
designed to be installed inside the computer provide 
their own interface to the computer, and the extra 
cost need not be considered. 

Although the fina l decis ion must be made 
according to your own needs, a general rule of 
thumb is that if you have no need for automatic 
operations, an acoustic coupler will probably serve 
best. If, however, you do desire automatic functio ns, 
then you wi ll need the direct connect type modem.© 
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In this, the first ofa two-part series on the inner workings 
ofAtari Graphics, the author reviews the computer's 
system ofscreen management and defines several impor­
tant ternlS including color clock, playfield, mode line, 
and display list. Next month, the article concludes with 
techniques for using color indirection, a powerful 
graphics tool, and explores the new GTIA chip in detail. 
This new chip costs nothing ifyour Atari is still under 
warranty. Ifyou have an older ma.chine, the nearest 
authorized service center should be stocking it by now and 
will install it for about $60. 

Part I: 

Atari Vi.deo 
Graphics And 
TheNewGTIA 
Craig Chamberlain 
Birmingham. Ml 

The GTIA is an exciting new graphics chip now 
being shipped in Atari 400/800 computers. Among 
its special features are a sixteen color mode with a 
resolution eight times better than the Apple's, and 
the capability of generating 256 color variations. 
The GTIA ch ip provides three new graphics modes 
in addition to the normal fourteen, to tally different, 
full-screen modes. This article defines a few terms 
re lating to graphics, explains the normal graphics 
modes , then introduces the new modes provided 
by the GTIA. 

ANTIC Is A Busy Chip 

We all know that the Atari 400 and 800 have 
superior graphics capabilities . This has been 
achieved by designing special chips to handle video 
display tasks , ta king that burden off the main 
microprocessor. In Atari computers these special 
chips are known as ANTIC and CTIA. 

The ANTIC chip is actually an advanced 
DMA (direct memory access) controller that qual­
ifies as a true microprocessor. It has an instruction 
set (mode lines and "load memory scan" operation), 
a program (the good 'ole display list) , and data 
(display memory and character sets). 

This special chip is a rather busy fellow. Its 
responsibilities include doing OMA for the display· 
list, the display data (playfields) , the character set, 
and player/missile buffers. Besides that, it sets the 
playfield width, controls horizontal and vertical 

fine scrolling, keeps track of the vertical position of 
the scan beam, and handles NMI interrupts. It also 
supports a light pen. 

The GTIA: Three New Modes 

The other chip is the CTIA, or Computer Televi­
sion Interface Adapted integrated circuit. This is 
the chip which handles all color and luminance 
(brightness) information to send to the television 
screen. This is a complicated process, but the chip 
designers at Atari got carried away and created 
whole new functions which we know as the player/ 
missile graphics system. It is the CTIA which pro­
cesses the horizontal ·position, size, priority, and 
color of the players. The CTIA also watches for 
player/playfield collisions, joystick triggers , and 
console keys. Like the ANTIC, it is a busy chip. 

The new GTIA chip replaces the CTIA. Rumor 
has it that the "G" stands for George. Apparently 
some fell ow named George was still not satisfied 
with all the special functions of the CTIA, and 
gave it the ability to generate three tota lly new 
graphics modes . When you find out what these 
new modes can do, I think you will appreciate 
"George" and his GTIA. 

The three new modes are 9, 10 and 11. The 
operating system and, therefore, Atari BASIC, 
supports these new modes. But before describi ng 
all the features of these new modes, I want to define 
a few essential terms and review the normal 
graphics modes 0 through 8. 

In order to full y understand Atari graphics, 
one must have a solid concept of how a television 
d isplay is generated . And no discussion on "televis­
io n theory" would be complete without a definition 
of the "color clock." The term color clock derives 
from the fact that there is a problem in measuring 
distances on a television screen. Different televis ion 
sets have different screen sizes, with 9" , 13" and 
I 9" being common diagonal measurements. All 
te levision sets, however, have a scanning beam 
which translates a signal from the computer into a 
picture on the screen. 

The signal coming from the com puter contains 
two characteristics. It has a frequency, which defines 
a color, and it has an amplitude, which defines the 
luminance of that color, often referred to as the 
brightness or intensity. These qualities of the com­
puter signal affect the way in which the scanning 
beam shoots electrons at the phosphors on a televi­
sion screen. This electron shooting process is done 
horizontally, one line at a time , but it is done so 
quickly that it is not noticeable to the human eye. 

When drawing a line, the scanning beam starts 
at the left edge of the screen and proceeds to the · 
right edge, shooting electrons the whole time. 
Since the beam has a finite amount of time it can 
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spend drawing one line , the beam will seemingly 
have to move faster to cover more area on a larger 
screen. Thus the problem of trying to measure 
horizomal distances is further complicated by the 
fact that different canning beams not only travel 
different amounts, but also at different rates. Our 
unit of measurement cannot really be a distance; it 
must be a uni t of time. The hint I gave a moment 

The ANTIC knows how to 
handle fourteen different 

kinds of mode lines. 

ago was that the scanning beam has a certa in 
amount of time it can spend on one scan line. How 
fast or how far the beam travels is insignificant. 

Understanding Color Clock 
The fact that our unit of measurement is based on 
time explains the word clock in the term color clock. 
A color clock is the amount of time the computer 
needs in order to sufficiently change the frequency 
of the signal it generates so as to produce a different 
co lor. What a mouthful! This is my own personal 
definition; it has worked for me, but some people 
ma not agree with it. Here's another definition. A 
scan line is the horizontal path of the scanning 
beam from the left edge of the screen to the right 
edge. 

Scan lines extend horizontally across the 
screen, but it takes a lot of them stacked vertically 
to fill up the screen from top to bottom. Therefore, 
hori zontal resolution is usually expressed in te rms 
of color clocks whi le vertica l resolu tion is ex pressed 
in scan lines. Of course, on different te levision sets 
the actual length wi ll differ, but the resolution 
horizontall y to vertically is always proportionate. It 
turns out that, on any screen, one color clock ap­
pears to be equal in length to two scan lines. 

Now we have to get even more technica l for a 
moment. T he scanning beam starts at the upper 
left corner of the screen and travels horizontally to 
the right. By the time it hits the right edge it has 
d1·awn one scan line tha t is 228 olor clocks wide. 
The team then shuts off for a short period while it 
returns to the left edge, only one scan line lower. 
This period is called the "horizontal blank" for 
obviou reasons . The beam then turns on again 
and tarts drawing the next scan li ne. Thi sequence 
of drawing scan lines continues 262 times. At that 
point, the scanning beam, at the lower right corner 
of the screen, shuts off and returns to the upper 

left corner of the screen during a period known as 
the (guess what!) "vertical blank." 

This whole process of drawing 262 scan lines, 
each of 228 color clocks, plus th e blanking periods, 
constitutes one "frame." The television draws sixty 
of these frames every second, because your home 
power line is 60 Hz (cycles). The name given to this 
display method is "raster scan." The fact that your 
Atari follows a broadcast standard referred to as 
"NTSC" makes it one of the few home computers 
that can be video-taped without special equipment. 

Just because the scanning beam generates all 
those scan lines and color clocks doesn't mean that 
the computer is generating that much d isplay data. 
Even if the computer did you wou ldn t see the 
whole image since most televis ion sets display a 
littl e less than 200 scan lines of about 170 color 
clocks. The part where the true picture exists is 
ca lled the playfield , and now it's time for anothe1· 
definition. 

Playfields And Mode Lines 
1 he playfield is the portion of each scan line for 
which data read from memory ca·n produce colors 
and luminances . The background exists at the 
ends of each scan line; the playfield is in the middle . 
From the viewpoint of one frame, the playfi eld 
appears as a rectangular region which extends to 
the sides of the screen. 

Two th ings control the size of this p lay fi e ld 
area . The height in scan line is controlled b the 
display list as you will see in a moment. Recall that 
the width in color clocks is set by the DMA control 
r gister of the ANTIC. 

SDMCTL $022F 559 shadow 
DMACTL $D400 54272 hardware 

05 1 display list DMA enable 
0 display list DMA disable 

Dl ,DO 00 
01 
10 
I I 

playfield DMA disable (no playfie ld) 
narrow playfield (128 color clocks) 
standard playfield ( 160 color clocks) 
wide playfield (I 92 color clocks) 

The OS screen handler always uses a standard 
width playfield. T he advantage of the narr.ow 
playfield is that less DMA is required, so programs 
execute faste r . Unfortunately, the screen hand ler 
routines do not work properly when the playfield 
width is other than the standard. The wide playfield 
generates more data than the television can display; 
its uses are rather limited. It's even possible to turn 
off playfield completely, in which case A TIC fills 
the screen with scan lines of the background color. 
As will be shown in a moment, the playfield also 
requires a "display list" so bit five must be set fo1· 
any playfield type to be generated. 

Remember that a byte is made up of e ight 



Orderline: 
(303) 427-9036 
Free Catalog
available upon request 

ACR 
A Point of Sale 
• 350 Inventory Items 
• Purchase Orders 
• Report Generator 
• Receiving Records 

1or2 Drives 
32K (Disk) 

$169.95 
Dealer Inquiries 
Invited 

exclusively distributed by: 

HCMS 

3489 W. 72nd. Avenue 
Westminster, CO 80030 

Another First!

1. SOFTWARE 
•. STORES 

for the ATARI 400/800* 

PRESENTS 

Copycat 
High-Performance 

Disk Copier 
• Handles non-standard formats 

64HRAm 

• All Machine Lahguages 
• Super-Fast Execution 

• Supports 1 or 2 drives 

$29.95 

Cassette 
Checkbook 

Program 

for the ATARI 400/800* 
Use by itself or add to existing 

memory for up to 96K RAM 

A Simple Peek & Poke 

Puts Your A TARI in a League 


By Itself · 

manufactured by: 


MaxRam Datawave Corporation 

•ATARI is a registered trademark of ATARI, Inc. 

Balancer Program 
• Multiple Accounts 

• Creative Use of Graphics 

$14.95 

$2.00 Shipping and Handling. 
Please add s1.50 for COD. 

Colorado residents, add 6.5% tax. 
VISA and MC accepted 

Send for our FREE 
Software Catalog for the 
Atari 400/800 Computer 

LARGE SELECTION 

JI~ 
ATARI. 

SAVE A MINIMUM OF 10% 
All PROGRAMS PRETESTED 

FREE SHIPPING 
MOST MAJOR BRANDS 

=tAni>om 
ACCi:ll 

1i1 iC=IO\VA:re 
P.Q BOX 1704 
BREA, CA 92621 

(714) 671-1093 
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binary "bits.' If playfield and display list OMA is 
enabled, bits may be read from the computer mem­
ory during the course of one scan line. The bit 
pattern determines the frequency and intensity 
changes of the scanning beam, with the result 
being different color/luminances . The same bit 
pattern may be repeated for several scan lines . 
And the bit pattern can be interpreted in different 
ways . This leads us to yet another definition. 

A mode line is a contiguous group of scan 
lines for which display memory is read only once. 

There are two main types of mode lines. In 
direct memory map modes, the bit pattern produces 
the same image on each scan line. Text modes a1·e 
a more complicated mode type which use a char­
acter set. 

The ANTIC knows how to handle fourteen 
diffe1·ent kinds of mode lines . Each mode line 
cor respo nds to a different method for interp1·eting 
a bit pattern. A full screen graphics mode is actuall y 
just a series of identical mode lines. 

The display list is merely a sequence of bytes 
in memor y that, among other things, tells ANTIC 
the proper sequence of mode lines fo r one screen. 

Whenever the screen is opened (accomplished 
in Atari BASIC with the GRAPHICS statement), 
the screen handler establishes a display list of man y 
mode lines to produce a screen of the desired 
mod e. Modes can be mixed by manually changing 
the display list. Display lists produced by the screen 
handler always contain the proper number of 
mode lines for exactly I 92 scan lines of play field . 
Alte1·ing the d isplay list can affect the total number 
of scan lines, which is how the vertical size of the 
playfield is contro lled. 

The display list also has other functions , such 
as control of fine scrolling, horizontal blank 
interrupts, and loading the memory scan counter 
of the ANTIC so it knows where to sta rt reading 
memory. 

A mode line divided into several parts forms 
pixels, which are single plotting points somewhere 
within the playfield area. A pixel's vertica l resolu­
tio n is the same as the mode line in which it is dis­
played, so there can be just as many pixels vertically 
as mode lines in the display list. The number of 
color clocks over which one pixel is spread is also 
determined by the mode line . Here is a little chart 
to show you the pixel size for the primary mapping 
modes: 

MODE COLOR SCAN RESOLUTION 
CLOCKS LINES (full/split screens) 

3 4 8 40by 24/20 
4,5 2 4 80by 48/40 
6,7 l 2 160by96/80 

Note that each time the width of a pixel is 

reduced , its height also decreases, so a single pixel 
appears to be square in shape regardless of the 
g1·aphics mode. 

Some Observations About Memory 
Now to talk about memory. In the one-color modes, 
o ne pixel is represented in memory by one bit. If 
the bit is on , playfield zero shows. If the bit is off, 
the background shows. Modes 4 and 6 a re the one­
color modes. For more color, modes 3, 5 and 7 
a llow three colors. The tradeoff is that a sin gle bit 
is no longer sufficient. Two bits, a pair, are required. 
T he total value of the two bits selects either one of 
three playfields or the background: 

BIT PATTERN COLOR PLAYFIELD TYPE 

00 0 background 
0 l l playfield zero 
10 2 playfieldone 
11 3 playfield two 

Playfield zero is the same thing as COLOR 1 in 
Ata ri BASIC. Playfield one is really COLOR 2, and 
so on , with COLO R 0 being the background . 

Althoug h modes 4 and 5 both have the same 
resolutio n, or pixel size on the screen, mode 5 will 
require twice as much memory. In the lower resolu­
tion modes which require little memory in the first 
place, the additional memory needed is rather 
insignificant. You might have noticed that mode 3 
had no single color counte rpa rt. Consider that in a 
48K system it is possible to have abou t 150 different 
mode 3 screens in memory simultaneously. The 
chip designers p robably decided it wasn't worth 
the effort or memory sav ings to provide a o ne 
color mode \·Vith such low resolu tion. 

Therefore, the size of a pixel on the screen is 
determined by two things: how many scan lines 
high , and how many color clocks wide. T he amount 
of memory required for a mode is also determined 
by two things: how man y separate pixels to one 
mode line, and how man y color possibilities pe r 
pixel. The only real connection between pixel size 
on the screen and size in memory is that bigger 
pixels fill up a screen faster , so there are fewer of 
them, and less memory is needed. 

Now, three colors means two bits must be 
used . Does that mean we are always stuck with only 
three colors which can't be changed? No. The 
CTIA is capable of gene rating 128 color/luminance 
variations. It can produce sixteen different colors, 
each in eight diffe rent degrees of luminance . But 
128 possibilities means seven bits would be required , 
and, in most cases, seven bits per pixel is simply not 
feasible. There is a limit to how much memory can 
be devoted to a screen. The solution to this problem 
is a sort of compromise, but it also presents some 
powerful and flexible advantages, too. The solution 
is to use color indirection. C 



CASDUP 

This program allows you 
to make backup copies 
of those expensive 
machine language 
programs you bought. 

Single or multi-file 
copies on any 

ATARI 400/800 

Cassette only $20.00 
(California residents add 
6% tax) 

Send check or money 
order to: 

VERV AN Software 
10072 Balsa Street 
Cucamonga, Calif. 91730 
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NEW.I ~IRSTRIKE FOR THE ATARI 400/800 16K 
e INTRODUCING THE NEW ARCADE-STYLE GAME FOR ATARI COMPUTERS ! 
e SUPERB FINE SCROLLING GRAPHICS AND DAZZLING ARRAY OF COLOUR. 
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POSTAGE. SEND YOUR VISA/MASTERCARD NUMBER TODA YI 

ATARI IS A T.M. OF ATAR I INC. 
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All About 
PET/CBM 
Character Sets 
Louis F.Sander 
Pittsburgh. PA 

Commodore's unique assortme nl of' g raphics cha r­
acters , combined with th e i1- numen)Us ROM sels 
and keyboard configura Li o ns, make the va rious 
PET and CBM characl r sets maddening ly hard to 
comprehe nd. Occasio nal inaccuracies in published 
documenta tion have onfusecl Lh e situaLion even 
more. But as of today, the mysLery is ove r - this 
a rticle describes a ll the PET/C BM cha rac te r sets in 
specific d e ta il. and shows ho w th y rela te to each 
other and to the sta nda rd ASC II characte r set used 
by ma ny other ma nu facLurers. Such informati o n 
will be useful to an y PET/CBM owne r wa nting to 

get past th e beginning stages o f programming, a nd 
" ·ill be invaluable to anyo ne u ing the IEEE bus o r 
the use1- port to communicate with a no n-Commo­
dore d evice. 

First, some definitio ns. Man y computer d evices 
can display a group of symbols, or characters, on 
paper or o n a CRT. T he symbols so di splayed a re 
called printing characlNs, and Lhe consist o f le u rs, 
numbe1·s, punctua tio n ma1·ks, specia l cha raCLe rs, 
etc. 

With in a give n piece o f ha rdwa re, each char­
acter is 1·epresented by a pa tte rn o f bits, which can 
be slo1-ed , ma nipula ted , and transmiued e lectri .. 
ca lly. The binary numbe rs corresponding to th ese 
bit patterns are called character codes. In th e PET 
and CBM , all characLer cod es a re 8-biL binary 
numbers, and they a re usua ll y refe 1Ted to by Lhe i1· 
decimal equi,·a len ts. 

Fo r example th e cod e fo r a J>Rl Teel as le1·i k 
(*) is 001 0 101 0 bina ry, o r 42 d ecimal. Eight b iLs 
allow 256 di ffe re nt cod s, which can be represenLed 
as decimal numbers in Lh e ra nge 0-255 inclusive . A 
g i,·en cod e ca n represent cli ffere m cha1·acle r in 
d iffe re nt machines, or eve n wiLl1in o ne machine . 
de pe nding on context. In the PET/C B. 11, for 
example, di ffe rent cod es a re u eel to pul a given 
cha racter on the screen b PRI NTing 01· by 
POKEing. 

So me cha racter codes do noL re present a pri 11 ted 
characte r at a ll. In tead , Lhey instrucl the hardwa re 
to take a certa in non-p rinting actio n . T hese codes 

are called control codes o r control characters. 
RETU RN, C RSOR DOv\ N, and RVS are some 
fa milia r PET /CB M control ac tio ns. If you have 
ever mad e yo u r machin do a RET Rt by exe­
cuting th e slate me nt PRI T C I-IR$( I 3), yo u have 
used a control code (the 13) to genera te a contro l 
action (the RET URN) . 

A device's character set is iL com plete . e l of 
priming and comrol characte rs. a lo ng with the ir 
assoc ia ted codes . Man y compu te r dev ices use a 
standard characte r set ca ll ed A C/I , p ro no un ced 
ask-ee, which sta nds fo r American Sta ndard Cod e 
for In fo rm atio n Interchang . 

ASC II and Lhe PET/C BM cha rac te r seLs ha ve 
quite a bit in common , buL there a re la rge diffe1·­
ences between them which have Lo be Pesol ved 
whenever a PET/C B (is to communicate with a n 
ASC II d ev ice. The informatio n in Lhis art icle will 
a llow you to resolve these diffe rences quickl y a nd 
accura te ly in yo ur o wn programs. 

The Printed Set 
ow le t's look in d epth a t the PET/C B J'v( charac te r 

sets. T o keep things simple, we' ll fi1·s t i1w estigate 
the printed character S<' l, o r Lh e complete set o f sym­
bols tha t PET/CBM ca n display on its screen . The 
Characte r Set De mo prog ram will a ll o w us to d o 
just tha t. Type it in and R N it ~- i ghL no \\' , being 
sure to include th e e micolo n at the end of lin e 
2 I 0. If yo u have a n 0-column machine, you need 
to substitute line 3 I 0 fo r line 200. 

If everything has been ente red pro perl y, you 'll 
see 256 evenly-spaced cha rac te rs on th e creen. 
You 'll a lso see th e nota lion ·'59468 = 12" (o r 14 ), 
indicating the curr nl com e nls of' me mo ry loca Li o n 
59468. Press a ny ke)' severa l times, a nd obse rve 
tha t th e notatio n a lLe rn aLes be tween I '.2 a nd 14, 
a nd , as it d oes, some of the displa yed cha1·acte rs 
a lte rnale as well. As you press a k y, Lhe de mo 
progra m is cha ng ing the contents o f 5Y468, and 
PET/CBM is cha ng ing ce rta in p1·inted charac te rs 
as tha t happe ns. o characte r codes are bein g 
a lte red a t a ll . 

We a re de mo nstra tin g th a1 eve ry PE.T/C Bl'vl 
has two sets o f prin Ling cha rac te rs. A g i,·e n cl1a racLc r 
code will p roduce cha racte rs from o ne se l o r Lh e 
other , d epending on a num ber POKEd into 59468 . 
A I 2 in tha t locatio n p roduces \\'ha t is o ft en ca lled 
Lh e "standa rd " set o f' p rimi ng characte1-s. It is Lh e 
sa me in all PET/CB ls. an d we ,,·ill ca ll it C ha racte r 
Sel S fo r "standa rd. " PO KEing 59..J6( " ·ith a 1..J. 
produces what is o ften ca lled th e "a lternate" cha r­
acter set. T his nomencla lure is a m biguous. beca use 
the re are two differl' 11I al te rnale cha racter sets. 
v\ hich o ne yo u have d e pe nds o n the RO!\ l set 
insta ll ed in yo ur ma ·hine . In thi s article . we' ll ca ll 
th e alte rna te characte r seL insta lled in the O ri ginal 
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" Probably the best· " The strongest points of this 

documented programs I've system are Its unsurpassed v Ic 
seen for PETICB~~·~ert Baker 0 wN E RS ' ~~C,::a~e;;;:~~:r~~g_ '.!s 

Microcomput ing Ralph Bressler, The Paper 
September 1981 • Nov/Dec. 1981 

Utilities & Games 
GAMES FOR VIC 

Skier Thrill to downhill skiing, using your joystick to hit 
flags and avoid obstacles. Great graphics. 3 levels of dif· 
ficulty. $17.95 
Maze of Mikor Adventure-like game with stunn ing 
graphics challenges you to steal the Warlock's gold as 
you evade the demon. $17.95 
Tank Wars Match your wits against the evasive enemy, 
maneuver around obstacles and avoid mines. $17.95 

Victrek Graphics and sound add to the excitement as 
you scan galactic maps, maneuver through star bases, 
and battle klingons. Enhanced version included for BK 
VIC. $17.95 

Pinball Score points with flippers through bumpers and 
alleys. This game is the real thing. $15.95 
Simon Four squares light and sound at random. Then 
you imitate the sequence. It gets tougher as you get 
better. $15.95 
Fuel Pirates Protect your stock of atomic fuel from 
raiding pirates using your particle cannon. $15.95 
Lazer Blitz Terrific graphics as you destroy enemy air­
craft from your flying saucer. $17.95 

Pak Bomber is dropping bombs that you must catch. 
Great challenge for eye-to-hand coordination. $15.95 

NEW FOR SK VIC 20! 
Tank Trap You 're challenged to protect your citizens. 
4 exciting levels, each tougher than the one before. 
$17.95. 
Concentration Test your recall skills, when you try to 
remember what you saw beneath the block, and match 
it. $15.95. 
Dam Bomber You must break the dam while under 
cannon fire . $15.95. 
VIC FORTH Full FigFORTH implementation with 
compiler, interpreter and complete editor. Runs on 
standard VIC 20 with SK. $59.95 on cartridge. 
HESMON Machine language mon itor. Contains 50% 
more commands than Commodore 's. $39.95 on 
cartridge. 
Turtle Graphics Based on LOGO. Perfect for learning 
computer programming. Great for kids. Very versatile. 
$39.95 on cartridge. 
VIC-Riter Word processing . $39.95 on cartridge. 

SPECIAL ANNOUNCEMENT 
TO OUR CUSTOMERS AND 

DEALERS 
HES has relocated to the San Fran­

cisco Bay Area and is now a division 
of USI International. We now have 
greater resources to provide you with 
excellent software on cartridge, 
cassette, or diskette in superior quali­
ty packaging. 

Watch for more exciting products 
from HES. 

UTILITIES FOR PET & VIC 

6502 ASSEMBLER PACKAGE 
HESBAL is a 1- or 2-pass Assembler using standard 
MOS mnemonics and operand formats, has pseudo­
opcodes and over 25 error messages. HESEDIT is a full 
screen text editor for use with HESBAL or alone. 
Assembler package runs on PET or VIC with 1 cassette 
and minimum BK, (specify PET or VIC). $23.95 on 
cassette, $26.95 on diskette. 
HESCOM transfers data and programs bidirectionally 
between PETs, VICs, or a PET and VIC at 3 times the 
speed of the disk. Set up VIC as a terminal to PET and 
create games for 2 players. Or use VIC as a peripheral to 
PET for hi-res graphics and sound. Only $49.95 on 
cassette, $52.95 on diskette. 
HESCOUNT monitors BASIC program 's execution and 
accumulates data. Essential for debugging and op­
timizat ion. Discover how many times your program 
looped, and when IF statements were true or false. Fast 
execution . Runs on PET or VIC. On cassette $23.95. On 
diskette $26.95. 
HESCAT Complete hi-speed diskette cataloging system. 
Five programs let you sort names, print reports 3 ways, 
and locate file names in memory or on disk, and much 
more. Works with any PET/CBM , 16K and dual drives. 
$39.95. 
HESLISTER takes complex BASIC programs and prints 
(to screen or printer) in an easily understood manner. 
Lets you analyze BASIC programs to alter or debug 
code. Works on any PET/CBM and 1 disk drive. $23.95. 
HESPLOT Very fast hi -res graphics subroutines for VIC. 
Includes line drawing routines. With BK VIC plot within 
field of 176 x 160. On cassette $17.95 

All products available at your dealer or directly from HES. 

Add $2 postage. Calif. res. add 6% sales tax. 

We accept VISA and MasterCard. Dealer inquiries invited. 


PET, CBM, and VIC are trademarks of Commodore. 

I It: \... Human Engineered Software 
l\:.__J~ 71 Pork Lone• Brisbone, CA 94005 

~ Div. USI International ( 415) 468-411 0 r------------------,I Send today for your FREE CATALOG 
I of VIC and PET/CBM Software I 
I Name

IS~reet 
I 

: 

I City I 
: State Zip I 
I 
L 

Mail to Human Engineered Software 
71 Park Lane • Brisbane, CA 94005 · 1 

1 

~-----------------~ 
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TABLE 1 - SCREEN POKE CHARACTER SETS FOR PET/CBM 

POK.Es shown are made to locations 32768-33767 for 40-column screens, and 32768-34767 for SO-column screens. Character set selection: 

S - POKE 59468, 12 in all machines. AO - POKE 59468, 14 in PETs with Original ROMs. A • POKE 59468, 14 ih all other machines. 


POl<E S A AO 

32 Space 

33 
34 II 11 II 

35 # # # 
36 $ $ $ 

37 % -% % 
38 & Si: & 
39 • • • 

40 ( ( ( 
41 ) ) ) 

42 * * * 
43 + + + 

44 • 
45 
46 . 
47 / / / 

48 0 0 0 
49 1 1 1 
50 2 2 2 
51 3 3 3 
5a 4 4 4 
53 5 5 5 
54 6 6 6 
.55 7 7 7 
56 8 B 8 
517 9- 9 9 
58 : 
59 ; ; ; 
60 < < < 
61 = = = 
.62 > > > 
63? ? , ? 

POKE S A AO 

64 
65 • A a. 
66 I B b 
67 c c 
68 D d 
69 E e 
70 F f 
71 I G g 

72 I H h 

73 "' I i 
74 ... .j j 

75 .J K k 

76 L L l 
77 '\ M m 
78 / N TI 

79 r o o 

80 j p p 

,81 • Q q· 

82 R r 

83 • s s 
84 I T t 
85 r U u 

86 x v v 
87 0 l.d OJ 

88. xx 
89 I Y y 

90 • z 2 

91 + + + 
92 I l l 
93 I I I 

94 11' * * 
95 ~ ~ ~ 

POKE S A AOPOKE S A AO 

128 8:!l 8!1 D96 Sh Space 
129 l;J 11 =97 I I I 
130 I;! Iii ~ 

99 
98 

131 DI 181 DI 
100 132 l!1 l!I l!1 
101 I I I 133 ml II ml 
102 134 Lil 11 Lil 
103 I I I 135 I!! fl I!! 
104 136 l:J GI l:J 
105 ,. 1Z ~ 

• va u 
137 U D U 
138 m n m 106 I I 
139 II II II 

108 • • II' 

107 I- I- I­
140 I! 0 l! 

109 l l l 141 Iii liil Iii 
110 , , , 142 Ill Iii Ill 

143 00 IHI 00111 .... - ­
144 Iii 11 Iii 

113 ...L ..L. ...1. 

112 ,, r r 

145 LlJI 1E1 LlJI 

114 146 l;j Ii l;j 

115 -I -I -I 147 1!:11 g l!:!I 
116 I I I 148 ... ii ... 

149 l!I l!J l!I 
118 
117 

150 W 11 11 

119 151 U!J !ID 1D1 

120 152 g II Ill 
121 153 D 11 a 

154 • ii • 
123 
122 .J .,,. v 

155 11 ll II 
156 ••• 

125 
124 • • • 

157 IJ 11 11 
158> n n n 126 • • • 
159 mII 11127 ...... 

0 
1 
2 
3 
4 
5 

6 
7 
8 
9 

10 
11 

A AO 

@ @ @ 
A a 
B b 
c c 
D d 
E >?< 

F f 

G q 

l!i h 
I i 

J j 

K k 

12 L l 

A 
B 
c 
D 
E 

F 
G 
H 
l 

J 
K 

L 0 
0 
I: 
"D c... 
I!! 

13 M m M 
14 H 11 H 
15 (l 0 0 

16 p p p 

17 Q q Ill 

18 R r R 
19 s g s 
20 
21 
22 
23 
24 
25 

26 
27 

28 
29 
30 
31 

T t T 
u u u 
v v v 
w w w 
x x x 
y y y 
z 2 z 
[" [ [ 

' ' ' 
] ] ] 
:t 1' 1' 

+- +- +­

POKE S A AO 

160 ••• 
161 y ll u 
162 11 111 111 
163 ill ill El.I 
164 B U U 
165 111!1 111!1 111!1 

166 0 11 fl 
167 ...... 
168 ti ti ti 
169 11 II II 
17-0 DD D 
171 D D G 

172 " " " 
173 == = 
1:74 11 II II 
175 ••• 

176 00 00 00 
177 u u u 
178 g l!!8 g 
179 ~ ~ IJ 
180 II et ~ 
181 k!ll 11!1 11!11 

1s2 c;, c;, m 
183 ..... 
184 lll8 lll8 B; 
185 rJ ~ &;! · 

186 B B B 
18? e e e 
188 II B II 
109 Eil a a 
190 ••• 
191 ••• . . 

POl(E S A AO 

192 === 
193 ~ i=i m 
194 11 i;i l!I 
195 =~ IP.I 
196 ii Ill l!I 
197 ii ~ t5I 
198 !! Lil lJ 
199 11 I!! fl 
200 11 ~ IJ 
201 ft u u 
202 • m n 
203 u ti Ll 
204 • " 0 
205 ~ Iii !iii 
206 ~ Ill Iii 
207. • oo m 

208 • Iii 11 
209 D 00 a 
210 !! ~ 11 
211 (; I!!! g 
212 11 U ii 
213 II! l!I l!J 
214 D II 11 
215 l!l U!J rm 
216 ~Ill 1111 
217 11 D 18 
218 c • g 

219 ==·=: 
220• .... 
221 U BR 
222 a 9S 9S 

223 ~ ~ ~ 

POKE 

224 
2-25 
226 
227 
228 
229 
230 
231 
232 
233 
234 
235 
236 
237 
238 
239 

240 
241 
242 
243 
244 
245 
246 
247 
248 
249 
250 
25l 
252 
253 
254 
255 

I I•,.. 

• I • 

... ~ ~ 
I I I 
H It e 
rrr 
-= a: a: 

r. r. r. 
u .... 

........ 




BATTEPi~E5 
~nCLLJDED vi llage by the grange, 71 mccaul st. (f6) toronto m5t 2x1 te lephone 596-1405 

ARBITER 1.4 MUL Tl-USER DISK SYSTEM FOR COMMODORE 4.0 COMPUTERS 
OVER THREE HUNDRED IN USE ACROSS ONTARIO 

Since September 1981 BATTERIES INCLUDED has been instal ling the ARBITER system in classrooms of Commodore BASIC 4.0 
computers. The computers are connected to CBM Disk Drives and printers. All users have access to all disk drives and printers plus a host of 
commands to make this system configuration really usable! 

THE ARB ITER 1.4 SYSTEM IS READY TO GO! 
FEATURES 

1) Easy insiallauon. 

2) Uses no RAM or Utility Socl<ets. 

3) Up to 32 computers 1n one system. 

4) System self ini tializes on power up. 

5) Operation is completely transparent to the user. 

6) Extended commands allow a friendly multi-user environment. 

7) System design virtually eliminates interleaved printer output. 


SPECIAL COMMANDS 
<11 S - Al lows students to protect files with a five charac ter passwo rd . A three charac ler user ID is forced into the file name . 

(11 L - Allows the students to load protected files if the password code 1s known . 

LISTC-U sed to produce program lis ings wi h a Commodore prin er. Clumsy OPE . CMD . LI ST . PRINT# . CLOSE sequence not needed. It over­


comes the lis ting problems found on other mul ti-user hardware systems . 
LISTP - Used to get program listings on systems •1hich ha e an ASCII prin ter The cursor control characters are expanded and displayed m brackets 

e. g <home > 

ALL FILE TYPES ARE SUPPORTED - During relative or sequential fil e access a delay has been built in so the com puter will retain con tro l of the system 
until the file 1s closed . 

TEACHER UTILITY -A ut ility is supplied on disk to allow he cacher to produce a hardcopy listing and output from any of he protected or unprotected 
files selected . Once the files are chosen from he disk directory the teacher may do other tasks while the 1ob is completed 

IF YOUR CLASSROOM WAS DESIGNED TO TEACH COMPUTER LITERACY OR 

STRUCTUR D BASIC THEN THIS SYSTEM WAS DESIGNED FOR YOU. 


Arb1t rand Arbiter 1 .4 are copyrights o f Batteri es Included. 


JUST PLUG IT IN 
• No so ldering • No messy wires 

SOFTWARE 
SELECTABLE 
1. Software select one of two 

operat ing systems. 
(BASIC 2.0 I BASIC 4.0) 

2. Software select utility ROMs 
at conflicting addresses. 

VISA accepted. 
Master Charge and ­

~1 
·­



There -are over 500 reasons to 
own this reference encyclopedia. 
Here's one of them. 

Dealer inquiries 
are invited. 

"Your book is EXCELLENT!" 

JIM STRASMA. 
From a letter to tl1e author. 

A COMPUTE! Books Publication 
In conjunction with Level Limited. 



Programming The PET/CBM 

by Raeto Collin West 

The book described by Jim Butterfield as 

11 
...unquestionably the most comprehensive 

and accurate reference I have seen to date-. ••" 
The Reference Encyclopedia for Commodore 2000, 3000, 4000, and 8000 series computers and peripherals. 

Here's just a sample of reviewer and reader reaction : 
From reviewers: 
Educational Computing Review by Stephen Potts 
"Of all the books I have read on the PET this book Programming 
the PETICBM by Raeto West must rank as one of the most 
comprehensive and readable accounts on the PET that I have ever 
had the pleasure to see... 

"'If you wish to get more from your PET than arcade games 
and simple teaching programs then this book is a must for your 
bookshelf. It does not matter whether you run on BASIC 1. BASIC 
2. or BASIC 4 since all routines are supplied with addresses and 
changes to make them run on any machines wherever possible ... 

··... th is book. with its lucid explanations of the PET. its useful 
routines and programming hints. is an essential purchase ... 

IPUG Magazine Review (British PET User Group) by Ron Geere 
"This publication represents over a year's intensive research ... and 
the resulting product is a valuable work of reference. A tremendous 
amount of useful information has been packed in this 500 + page 
work at which I w as so over-awed that I did not know how to 

start this review at first... 
"'This book is a must for every CBM/PET user.·· 

From readers: 

" ...a book the average to advanced user cannot afford nor to 

possess... ·· 

"My copy ofyour 'Programming the PETI CBM has been in daily 

use for nearly a month and I am find ing it totally addictive. 

suffering severe withdrawal symptoms whenever I try half­

heartedly to move on to other reading matter. It is without doubt 

the best book on its subject available today ... .. 


··1 have recently acquired a copy of your book Programming the 

PETICBM and must congratulate you on its concept and on 

packing in so much detail. It's so very much better than anything I 

have had up to now that it'll be my constant reference manual. .. 


"'I have received my copy of Programming the PET/CBM by Raeto 

West and I have recommended it to several of my students. This 

book is so valuable that I cannot now afford to be without it... 


Publ ished exclusively in North America by COMPUTE! Books. The book is an astonishing 
reference manual of useful information. Contents include this and much more: 

1 Introduction and overview: Plan of the book. sources 
of information. features and chronology of CBM hardware. 

2 BASIC and how It works: Storage of BASIC and its 
variables; tokens. pointers. syntax; optimising BASIC. 

3 Program and system design: Capabilities of the 
equipment; charts. algorithms. space. timing. 

4 Effective programming In BASIC: Seventeen examples. 
including subroutines. dates. DAT A. INPUT. rounding. 

s Alphabetic·reference to BASIC keywords: Full 
descriptions. w ith examples. of all keywords. with methods for 
adding additional commands not present in CBM BASIC e.g. 
AUTO. DEL. OLD. POP. PRINT USING. SORT, VARPTR. 

6 DI k d I 
. s . r ves_: Descriptions of operation and workings of 

disk drives. with BASIC and machine-code examples; bugs. Al h1 P abetlc reference to disk BASIC commands: 
BASIC 4 disk commands with examples and notes. 

8 Other peripherals and hardware: Tape storage and 
handling; printers; modeff!; keyboard; EPROMs; reset switches. 

9 Graphics and sound: Tables of CBM characters; CRT chip; 

animation. bar plots. 80 by 50 etc.; user-port sound. 
10 The transition to machine-code: Introductory concepts; 

a BASIC monitor; use of MLM. Superman. Extramon; easy 
examples. 

11 More 6502 machine-code: 6502 hardware features; 
eighteen common problems in programming; debugging. 

12 Alphabetic reference to ·6502 opcodes: Examples. 
notes. and explanations on each opcode from ADC to 1YA. 

13 Using ROM routines: IRO. NMI, RESET; the Kernel; 
examples - modifying UST; ordinary and relocating loaders. 

14 Effective 6502 programming: Assemblers; CHRGET 
and wedges; PIAs. VIA. IEEE; common mistakes. 

15 Index to BASIC ROMs and RAM: Memory map of RAM 
and ROM detail ing and comparing BASICS I. 2. and 4. 

h16 M at .emat1cal programming: Precision; equations; 
statistics; s1mulat1on; finance; calculus; machine-code. 

17 Programming In business and education: Examples. 
applications and pitfalls in business and education. 
Appendices: 6502 reference charts; Superman listings; 
ASCII ; glossary 

Plus many programs, diagrams and charts. Paperback, 504 pages. ISBN O 942386 04 3. $24.95. 

To Order 

Programming The PET/CBM 
Call 

TOLL FREE 800-334-0868 

In NC Call 919-275-9809 


Or send coupon to 
COMPUTE! Books, P.O. Box 5406, Greensboro, NC 27403 

In England, order from Level L1m1ted. P.O. Box 438. Hampstead. London. 
NW3 IBH. Pnce 1n England is E.14.90. including P & P. 

:········ ········· ······································ • 	 Please sehd copy Jcopies) of Programming The 
PET/CBM'ac 524.95 each. (In tMe US ana Canada; add S3.00 
shif?ping and handling. Outside North America_adc:I S9.00 fer air 
mad delivery, S3.00 for surface dellveiy). 
All orders must be prepaid in US funds (mor:iey order, check. 

or charge). 

O Pa}'!Tlent Endosed 

Please charge my - O VISA O MasterCard O Am. Express 


Accounr No. Expires / 

Name 


Address 
City Stare Zip 
Counuy 
Allow <Ho~ fordciflleiy fOlelgil ~ dtlivey alJow 2-'4 monim. .............................. .. .........................~ 
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TABLE 2 - CHA$ CHARACTER SETS FOR PET/CBM 

Control Codes in 
The CHA$ function prints all characters shown. Business keyboards do not print codes 161-191. 

ITALICS apply only to 80-column machines and the newest 40-column machines. Character 
S . POKE 59468,12 in all machines. AO · POKE 59468,14 in PETs with Original ROMs. A ­

No keyboard prints codes 96-127 or 224-255. 
set selection is as *ollows: 

POKE 59468, 14 in all other machines. 

S A AO 

193 + A a 
I B b 

CHF!S S A AO 

224 Sh Space 
225 I I I 

226 - - -

CHAS ACTION 

0 
1 

2 

3 Stop 


4 

5 


6 

7 Bell 

8 

9 Tab 


10 
11 
12 
13 Return 
14 Text 
15 Set Top 

16 
17 Crsr Down 
18 Reverse 
19 Home 
20 Delete 
21 Delete line 
22 Erase End 
23 
24 
25 Scroll Up 
26 
27 Escape 
28 
29 Crsr Right 

30 
31 

CHAS S A AO 

32 Space 

33 ....34 II 

35 # • • 
36 $ $ $ 

37 % % % 
38 & 8c 8c 
39 • • • 
40 ( ( ( 
41 ) ) ) 

42 * * "' 
43 + + + 

44 I • • 

45 ­
46 • 
47 / / / 

48 0 0 0 
49 1 1 1 
50 2 2 2 
51 3 3 3 
52 4 4 4 
53 5 5 5 
54 6 6 6 
55 7 7 7 
56 8 8 8 
57 9 9 9 
58 
59 ; ; ; 
60 < < < 
61 = = = 
62 > > > 
63 ? ? ? 

€HR$ S A AO 

64 4) 4) @ 
65 A a. A 
66 B b B 
67 c c c 
68 D d D 
69 E e E 
70 F f F 
71 G g G 
72 H h H 

73 I i I 
74 J j .J 

75 K k K 
76 L l L 
77 M m M 
78 H 11 H 
79 0 0 0 

80 p p p 
81 Q q Q 

82 R r R 
83 s s 5 
84 T t T 
85 u u u 
86 v v v 
87 w w w 
88 x x x 
89 y '=' y 

90 z 2 z 
91 [ [ [ 

92 ' ..._ ' 
93 ] ] ] 
94 t t t 

95 +- +- +­

CHA$ S A AO 

96 Space 

97 !. 
98 ti "II 

99 • # # 

100 $ $ $ 

101 % :-:; ~ 

102 8c 8c ~ 

103 • • • 
104 ( ( ( 
105 ) > ) 
106 "' "' * 
107 + + + 

108 
109 
110 
111 / / / 

112 0 0 0 
113 1 1 1 
114 2 2 2 
115 3 3 3 
116 4 4 4 
117 s 5 5 
118 6 6 6 
119 7 7 7 
120 8 8 8 
121 9 9 9 
122 ~ 

123 ; ; ; 
124 < < < 
125 = = = 
126 > > > 
127 ? ? ? 

CHA$ ACTION CHA$ S A AO CHA$ 

128 160 Sh Space 192 
129 161 I I I 
130 162 194 

163 195 c c 227131 Run 
164 196 D d 228132 

133 165 I I I 197 E e 229 I I I 
166 ••• 198 F f134 230 

I I I 

- - -
,. ~ ~ 
I I I 
I- ~ I-

• • • 
L L L 

, , , 

r r r 
..L ..L ..L 

T T T 

-I -I 
I I 

_J v v 

• • •
• • • 

J .J .J 

• • • 
'ff * ~ 

11 11 ~ 
135 167 I I I 199 G g 231 
136 200 H h168 .. - ­ 232 

169 ,. ~ ~ 201 .., I i 233137 T<Jggle Tab 

170 I I I 202 "- ~T ji3S 234 
171 I- I- 1- 203 .J K k139 235 

236140 172 ••• .204 L L l 
L L L 237141 Sh Return 173 205 \.. M m 

238142 Graphic 174 , , , 206 / H n 
239143 Set Bottom 175 207 r o o 

240144 176 r r r 208 I P P 
145 Crsr Up 177 ..L ...h ..L 209 • Q q 241 
146 Rvs Off 178 T T T 210 R r 242 
147 Clear Scrn 179 ~ ~ ~ 211 • s s 243 -I 
148 Insert 180 I I I 212 I T t 244 I 
J. 49 Insert line 181 I I I 213 r U u 245 

246150 Erase Begin 182 I I I 214 x v v 

247151 183 215 0 w w 
248152 184 216 + x x 
249153Scrall Dawn 185 - - - 217 I Y ':I 

25015~ 186 _J v v 218 • 2 2 

251155 219 + + + 187 • • • 
252156 188 • • • 220 I I I 

.J .J .J 253157Crsr Left 189 221 I I I 
254158 190 • • • 222 'ff ~ ~ 

159 191 ...... 22'3 ~ ~ ~ 255 

i 
C) 

.. c... 
!!! 



versacalcT.M. 

A UNIQUE VISICALC(tm) ENHANCEMENT 


NOW AV!\[J.AllLE FOR PF:T 


If you use Visicalc(tm) but are 
bumpin g into its l imi tation s , you need 
Versacalc( t m) ! Ve rsaca lc runs within 
Visicalc but uses no extra memory; in 
fact, it effectively in creases memory by 
letting you call in mo dule s from disk as 
needed . 

A Tutorial section makes clear such 
features as @LOOKUP, DIF , @NA , QERROR , 
which are not well explained in the 
Visicalc manual . 

A Utilities section makes it easy to 
create your own menu-driven modules which 
condense hundreds of commands into four 
keystrokes. You can build in sophist ­
icated error checking (e. g . Is the input 
value between certain limits ?) . Now it is 
possible for people untrained in Visicalc 
to perform the weekly upda t ing without 
constant instruction . 

for Comnodore Pet & CB:·t 2040 - DOS 1 . 0 
avni lahlc fo r 8 0 50 on re~ucst 

Ret:i i l S12 5 

SORT 	 Visicalc, and Other Usef ul Wonders! 

:-<OW YOU CAN: 
SORT 	 a Visicalc screen on any column, 


ascending or de scend i ng , and all 

related fo r mulas and labels are 

sorted too . 

put t he en t ire disk CATALOG on the screen 
at once! 

easily do Year- To-Date accumula tions! 
"pound" fo rmulas to expose the full 

formulas in place on the sc reen! 
appe nd two Visicalc files! 
print the ·contents of a /SS fi l e! 
print the contents of a /PF fi le! 
AND our EASEL BINDER is so nice that you 

will 	put you r othe r manual in it! 

Dist ribut ed by: 

Anthro-Digital Software 
P.O. Box 13 5 

Piu 	field, MA 0 1202 
4 13-448-8278 

Versaca1c 11a1raidema1k o r Verucaic Ente1011ses tnc 

V1s1ca1c is a ltademari.. o r Personal Sollware.1nc 

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-either80 column or 40 
column. Includes both programming aids and disk handling commands. 

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 ott. 
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 stri ngs or variable 
names. Either exact search or wild card search supported. 
RENUM BER: 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 DUMP: displays the contents of float ing point. integer, and string variables 
(both simple and array). Can display all variables or any selected variables. 
TRACE: SM-KIT can trace program execution either 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 aprogram in memory,overwriteany part of aprogram, load starting with any 
absolute memory location. and load without 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. 
DELETE: allows any program segment to be deleted 
REPEAT KEYS: allows repeating functions if not already available on specific 
PET/CBM model. 

SM·KIT 
for Commodore Computers 

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 

252 Bethlehem Pike WRITE FOR CATALOG. 
Colmar. PA 1s915 21 s-a22-1121 A B Computers Aaa s1 2"""' '"0"' '"''"'PP·'ll; 11.. : .. ,: ....... ·•uP'""' "" "·'~"' 

111 .t ll ;vro.tirl 111(]p1.., Pr 11 .,.., ,,..,ft •i! t' • ' 1n ,t..,'' ,1.-.1 ••1,111 :1.1-. ... R1•qu11• 

;111(('... ..,1,qt'l l ' \. t itJht>I 
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PET ROMs Character Set AO, for "alternate, origi­
nal," and the alternate character set in a ll other 
ROMs Character Set A. These two allernate sets 
contain the ame characters. but in a different 
order, as we will see late r· on. 

About 75 % of the charncters in all three sets 
ar·e identical. Sets S, A, and AO differ only in the 
characters produced by the alphabetic keys A 
through Z, and in four other characters, all 
graphics. At "power on," graphics keyboard PET/ 
CB M's have Character Set S enabled, while 
machines with business keyboar·ds have Character 
Set A. 

Character sets can be switched by POKEing 
59468 with 12 or 14, or with other numbers as 
well. Numbers having a binary representation of 
the form XXXX l lOX will produce character set S, 
while any other number will produce your 
machine's alternate character · t. In machines 
having the GRAPH IC and TEXT commands, 
these can also be used to switch character sets. 

Now back to the demo program. Without 
touching the keyboard , study the characters dis­
played on your screen. Notice that there are 256 
characters, a ll different, and that the first 128 of 
them are repeated in reverse field to make up the 
second 128. (There may seem to be two identical 
SPACE characters, but there aren't- the second 
one is SH IFTED SPACE, and your computer 
treats it as a separate character altogether.) This is 
the complete set of printing characters from the 
currently activated set. In other words, you are 
looking at every character your machine can display 
at this moment. 

Now press any key and study th character in 
the other set. Again, there are 256 unique symbols, 
128 regular and I 28 in reverse field. Pr·ess a key 
everal times, and notice which characters change 

as the character sets are toggled. If you count 
them, you' ll find 60·characters that change - 30 
regular and 30 reverse field. Note which ones they 
are, and notice that certain combinations of char­
acters can never be on the screen at the same time, 
the HEART and the lowercas "s," for example. 

You have now seen every character that your 
machine is able to.display. All other PET/CB M's · 
have the same printing characters, but in some 
machines they are gotten at in a slightly different 
way. Altogether, there are 316 different characters, 
256 of them available at any one time. 

Since we've now looked at the complete reper­
toire of printing characters, let's look further into 
character codes, the other part of the character set. 
A character can be di played on PET/CB M's screen 
in one of three ways: by POKEing a code into a 
screen memory location, by pressing a key, or by 
executing a PRINT statement. Additionally, your 

machine can send characters to, or recei ve them 
from, devices connected to the IEEE, user, recor­
der, and memory ex pansion ports. In every case, 
character cod are used to ·p cify which characte r 
is to be di played, r·e orded, or transmitted. 

The Screen And CHR$ Sets 
Our demonstration program POKEd characters to 
the screen, using the 256 character codes from 0 to 
255 inclusive, which produced 256 different 
printed symbols. POKEing a 1 gave an A, a 2 gave 
a B, and so on through all the printed character·s. 
This particular combination ofcodes and characters 
is valid only for screen POKEing, and is summarized 
in Table I . We'll call it the Screen POKE Character 
Set. 

All other character manipulation in the PET/ 
CBM uses a completely different group of codes to 
print these same characters, and it is ummarized 
in Table 2. Many of the printing characters and 
control functions in this set can be activated directly 
from the keyboard , and a ll of them can be activated 
by using the CHR$ function. We will ca ll this the 
CHR$ Character Set. 

Some people ca ll it PET ASC II , but that ter­
minology is misleading- PET/CBM 's CHR$ char­
acter set has twice as many codes as ASCII, and 
on ly about half of the I 28 ASCll codes have the 
same meaning in the ASCI 1 and CHR$ character 
sets! 

All PET/CBM keyboard and PRINT opera­
tions use the CHR$ character set; it is also used 
whenever characters are sent to or received from 
external dev ices such as print rs , files, or modems. 
If you tell PET to send an asterisk to your printer , 
it wi ll , in fact, send 00 I 0 I 010, or 42 in decimal 
notation. And whenever PET receives a 42, what­
ever the 42 may have represented in the send ing 
device's character set, PET interprets it as an 
asterisk. 

There are 256 CHR$ codes, numbered from 0 
to 255 inclusive , and the CHR$ character set differs 
substantiall y from the POKE set, although both 
can be used to display the same symbols. Here are 
the essential differences : 

•Very few characters have identical POKE 
and CHR$ codes. 
•There are no CHR$ codes for reve rse field 
characters. Instead, the RVS ON/OF F key or 
its corresponding CH R$ codes are used to 
produce them. 
•The CHR$ set includes 14 control characters 
(28 in 80-column machines and newer 40-col­
umn machines) in add ition to its 128 pr·int.ing 
characters. 
• Since ·there are 256 CHR$ codes, and only 
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THEnUFEKDP FOR 

HARD SOFTWARE TO BEAT 

ANY 5 $42.00: ANY 3 $27.00: ANY 1 $9 .95: OUR CATALOG FREE! 

SEARCH - Dr ive through a grant maze of rooms encounte1ing money bags. fuel tanks , and mov ing oll slicks that 
s l ide you back to start. Nobody here has ever gotten all eigh teen bags - bu we're s Ill at 1 and soon .. 

ALIEN PANIC - C l rmb ladder s, dig holes and d1op aliens .•. Qurckly' 

KRAZY KONG • You have to clim b to the top but this crazy monkey keeps rolling barrel s'? 


VIKMAN - Sweep up dots before monsters mop you up. 


QUIRK - Arcade type game whe1 e 11 you 're not awake the fl oor literally moves out l1 om under youi fee t. 

Fortunately for the carefu l fand the Qu1 c ) the rewards roll into your pocke t. 

RESCUE from NU FON - A Gra phic Adventur e game played with the keyboard . Some commands are N.S.E.1' . 101 drree11on, T 101 
u ansport, U and O fo1 the 5 fl oor cleva to1 . Unde1 you1 watchfu l eye t th e1e J1c certai n undesrreables 1n 
these rooms ) your guy frnds and ransports humans to sa fety . One pldyer ave1age 20 min . 

DODGE CARS - Fast fun on crowed freeway. Th rs cololful game keeos top 5 & compares agains t las t 50. 
INVASION - Prot ect energy pods horn berng stolen by enemy ships. Sr rnple and challenging. 

******* SPECIFY KEYBOARD OR JOYSTICK ******* 
.. 

nUFRDm DEPT. 
EXTENDED MEMORY & DISK GAMES 


AVAILABLE BY TIME OF PRINTING 


WRITE FOR NEW CATA LOG 


Also 32K Krazy Kong fo r the ATARI 


WRITE nUFEKDP 
P.O. BOX 156 

SHADY COVE , OREGON 97539 

OR CALL 	503 - 878 - 21 13 
MASTERCARD - VISA - C.O .D . 

VIC20 

VIDEO 


HERE ARE THE SAME PROGRAMS 

OUR TELEVISION PROOUC TION 

TEAM USE FOR MAKING COM · 

MERCIALS ANO SPECIAL EFFECTS. 
COLOR BARS, COUNTDOWNS, AUTO 
SLATES, GRIDS, PULSATING SINE 
WAVES, STAR BEDS+ MUCH MORE. 

EASY TO CUSTOMIZE a. SAVE 

ALL CRAMl.4EOIN ONE TAPE! 

. . . . . . . . . 20.00 
SEND Z.00 FOR CATALOG OF 

UNIQUE VIC ACCESSORIES . 

1820 NE 142 St 
PENTHOUSE 7 
MIAMI, FL.33181 

VIC 20 IS A T.M.OF COMMODORE 

WALLBANGER - Blast your way through the 
dodge'm, blast'm, and attack modes. If you 
destroy the bouncing balls before they destroy you, 
the walls close in for the next round . Wallbanger is 
written in machine language, has great sound, and 
encourages complex strategies . 

CASBIBKl40 COl llCREENJOU».IEW AOMB • • • • • • • • • • • S 15•00 
[CAUF. RES. AOO 8 % llAllB TAX) 

MILLIPEDE - Exterminate the oncoming millipedes 
and fleas as they descend through the mushroom 
patch . Blast giant bouncing spiders before they 
pounce on you. Shoot a millipede in the body and 
su.d.denly ~o r:nillipedes descend toward your ship . 
Millipede 1s written in machine language, has 
excellent graphics, and great sound. 
CASBIBKl40 COl llCREENJOU».IEW AOMB . . 515.00 

[CALIF. RES. AOO 8 % llAllB TAX) 

Write for FREE game details: 
ON LINE SOFTWARE 


P.0.BOX 2044 

ORCUTT, CA 93455 


WARNING! These games cause high panic levels! 



English Names of the Special Characters: Key to Control Code Abbreviations: 

Acknowledgement33 - Excla.matio11 poi11t ACK 
34 - Quota.tio11 mark BEL Bell 
35 - Number s ig11 BS Backspace 
36 - Dollar sig n CAN Cancel 
37 - Pet-cent CR Carriage return 
38 - Ampe rsa.nd DC1 Device contTol #1 
39 - Apo st t-o p he DC2 Device control #2 
40 - Opening . pa.rent hes is DC3 Device control. #3 
41 - Closing parenthesis DC4 Device control #4 
42 Aste risk DEL Delete 
43 - Plus DLE Data. link escape 
44 - C9mma. EM End of me dium 
45 - Hyphen (Minus) EHQ Enquiry 
46 - Period <Decimal point) EQT End of transmission 
47 - Slant ESC Escape 
58 - Colon ETB End of transmission block 
59 - Semicolon ETX End of text 
60 - Less t ha.n FF Fo rm feed 
61 - Equals FS Fi le separ.a.tot­
62 - Greater 

at 
bracket 

bracket 

than GS Group sep .a.rato r 
63 - Questio11 mark HT Ho ri2onta. l tab 
64 Commercial LF Line feed 
91 - Opening NAK Negative acknowledgement 
92 - Reverse slant NUL Null 
93 - Closing RS Record separator 
94 Circumflex SI Shift in 
95 - Underline so Shift out 
96 Grave accent SOH St.a.rt of heading 

123 - Opening brace SPC Space 
124 - Vertical line STX Start of text 
125 - Closing brace SUB Substitute 
126 - Ti l.de SYN Sy11c hronous id l.e 

us U11 it s e parat o r 
VT - Vertical. tab 

TABLE 3-AMERICAN STANDARD CODE FOR INFORMATION INTERCHANGE (ASCII) 

The ASCII Codes in Decimal Form: 

0 NUL 32 SPC ~4 @ 
1 SOH 33 65 A 
2 STX 34 u 66 B 
3 ETX 35 # · 67 C 
4 EOT 36 $ 68 D 
5 ENQ 
6 ACK 
7 BEL 
8 BS 
9 HT 

1,0 LF 
11 VT 
12 FF 
!3 CR 
14 so 
15 SI 

16 OLE 
17 DCl 
18 DC2 
19 OC3 
20 DC4 
21 NAK 

•22 SYN 
23 ETB 
24 CAN 
25 El'I 
26 SUB 
27 ESC 
28 FS 
29 GS 
30 RS 
31 us 

37 ~-:: 

38 ~< 

39 • 

40 < 
41 ) 

42 * 
43 + 

44 I 

45 -
46 
47 / 

48 0 
49 1 
50 2 
51 3 

52 4 
53 5 
54 6 
55 7 
56 8 
57 9 
58 
59 ; 
60 < 
61 = 
62 ) 
63 ? 

69 E 

70 F 
71 G 
72 H 

73 I 

74 J 
75 K 
76 L 
77 M 
78 N 
79 0 

80 p 
ai Q 

B2 R 
83 s 
84 T 
85 u 
86 v 
87 w 
88 x 
89 y 
90 z 
91 [ 

92 ' 
93 ] 
94 ... 

95 

96 • 

97 a 
98 b 
99 c 

100 d 
101 e 
~02 f 
103 g 

104 h 
105 i 
106 j 

107 k 

108 l 

109 m 
110 11 
111 0 

112 p 

113 q 

114 r 

115 s 
116 t 
117 IJ 

118 v 
119 w 
120 x 
121 y 

122 2 

123 { 
124 
125 ) 
126 ... 
127 DEL 

s 
I:... 
c... 
!!! 
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128 + 14 = 142 CH R$ characters (156 in some 
machines), many of the CHR$ codes have no 
meaning at all in the PET/C BM, and in many 
cases one printed cha racter has two d ifferent 
CHR$ code! 

Table 3 shows the standard ASCII characte r 
set. I t is presented in a simila r format to Table 2, to 
fac ilitat comparison of the ASC II and PET/CBM 
charact r sets. Stud y the two table carefu lly, and 
you 'll see that PET/CBM has all but seven of the 
ASC II printed characters, (94-96 and 128-1 26), 
but often with different cha racter codes. 

You' ll also notice that A C II , being a se\ en-bit 
code, has no cha racter codes above 127, and lacks 
many o f PET/CB M's printing cha racte r·s. 

Because the re are so many ASCII control 
codes, most ASCII keyboard u ea special CON ­
T ROL key, similar to the SH IFT k y, to generate 
them. CTRL A often sends a I code (SO H), CTRL 
B a 2 code (STX), CTRL Ca 3 code (ETX) , etc. 
Also, the meanings of the ASC II con trol code , 
established with commer·cial message traffic in 
mind , are a l mo~t completely fo reign to PET/C BM . 

No wonder it's ometimes ha rd to use non­
Commodrn·e dev ices with yotu- machine! But now 
that you have Tables 2 and 3, you can \Hi te prn­
grams for perfect conve1·sions between ASC II and 
PET/CBM codes. Table 2 show · you exactly what 
code PET /C BM ends whe n a given character is 
trans mitted, and Table 3 shows yo u exactl y how an 
ASC II device will interpret that code. Conversely, 
Table 3 shows you the in tended character 1·epre­
sentation or eve ry ASCII code ·ou r machine re­
ce ives from outside, while Table 2 shO\ s which 
code it has to be converted to to have the same 
representation inside your PET/CBM. 

Some Example Conversions 
A few examples will illustrate the conversions . 
Suppose that your PET, with Character Set A 
enabled , is connected through a modem to an 
ASC II termina l, and that yo u are sending messages 
back and fort h . The ASC II terminal nd the 
lowercase letter "a." Table 3 shows that the code 
actua ll y transmitted will be 97 decima l, or 0 11 0 
000 I . If your PET receives that code and displays 
it o n the sueen as a PRI Ted cha racte r, Table 2 
shows that it wi ll be displayed as an exclamation 
point! 

So you' ll need some softwa r in your PET that 
converts received ASC II in put to C H R$ format 
before display ing it. In this case, whenever PET 
receives a 97, the program should conver t it to a 65 
before PRI NTing it. Ofcourse, the program shou ld 
also be smart enough to convert (or not conve rt) 
any of the othe r ASCII codes between 0 and 127 so 
that they give the proper display on your PET. 

Going the other way, suppose that you press 
the unshifted "b" key on your PET, and want the 
distant ASC II termina l to see it as a lowercase "b." 
Table 2 te lls us that yo ur PET will send a 66, which 
Table 3 te lls us the ASC II te rminal will inte rpret as 
an uj;percase "B," which is not at all what yo u want. 
So your program has to convert the 66 to a 98 
before transmitting it , and to make conve rsions 
on any other transmitted cha racters where it's 
appropriate . 

If you study Tables 2 and 3, yo u'll be able to 
determine every sending and receiving conversion , 
and to write your programs accordingly. If the 
remote device has a character set different from 
standard ASC I l (many of them do), a ll yo u need to 
do is compare it to Table 2, and you'll be able to 
program the conversio ns. 

100 REM *** CHARACTER SET DEMO *** 
120 REM 
130 REM SHOWS EVERY PET/CBM CHARACTER 
140 REM (KEY PRESS CHANGES CHAR. SET) 
150 REM 
160 PRINT"{CLEAR}" 
170 FORCH=0T0255 
180 POKE(32768+2*CH+40*INT(CH/20)),CH 
190 NEXTCH 
200 FORI=lT023:PRINT:NEXT 
210 PRINTTAB(32)"59468=1"; 
220 IFPEEK(59468)=14THEN250 
230 POKE59468,12:POKE33767,50 
240 GETA$:IFA$=""THEN240 
250 POKE59468,14:POKE33767,52 
260 GETA$:IFA$=""THEN260 
270 GOT0230 
280 REM 
290 REM ** LINE 200 FOR 80 COL. CMB'S: 
300 REM 
310 FORI=lTOll:PRINT:NEXT 

Simulative Strategy Games 
for the 

VIC-20 

from P.R. So~twaR€ 

These simulative strategy games combine graphics and strategy 
situations to offer maximum e njoyment and challenge . No 
joysticks required. Non-arcade games. 

• STAR DEFENDER • CONVOY ESCORT 
• CONVOY RAIDER • COMPUTER BASEBALL 
• BOXER'S CORNER • DUNGEONS OF KAL 

$11.95 each 
Send check or money order plus S 1.50 poslage and handling to · 

P. R. Sofhllare, P.O. Boa 169, Soath Saa FraaclON:O, CA 94080 
Calif. Res. add 6% sales tax 

Dealer lnqulrle• Invited Programmer• sought 
VIC-20 is a regislered lrademark of Commodore Business Machines 
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In the May issue a/COMPUTE!, Steve Steinberg's article 
''Language Lab" was inadvertently jmblished with the 
wrong program accompanying it. fl is reprinted herf' in 
its mtirety. 

An ATARI Learning Program 

Language Lab 


Steve Steinberg 
Washington. DC 

Language Lab is a progi-am to use yo ur ATARI lo 
help ou build vocabulary in a foreign languag . ll 
is basica ll y a computerized version of that old 
sland by o f' language ed ucation , the flash ca rd set, 
and I have fou nd it extremely simple and effective 
to use . It is structured so that you can drill and 
sco re yo urself on as many words as you like . bul J 
find it most useful if yo u display a fifteen or twenty 
word \'ocabula ry clr·ill on the screen, spol the cnors 
and review them, then try aga in. If yo u have enough 
m mory, o u can al o use it to create a fa ir sized 
foreign. language cl ictionary. 

I ha\'e us cl a handful of French words in lhe 
program example but you ca n eas il change lhis to 
a n language yo u wanl. Simply change line 55 
LA 1 G$ = "FRE C H" to LANG$ = "GERMAN", 
" P IS H", "N \ AJO" or whatever you like and 
enter the appropriate word pairs in DA TA. 

T he DATA, beginn ing on line I 000 is easy lO 

expand as yo ur language skill increases and can be 
used in conjunction with either a self teaching or 
school language course. .Just enter the DATA in 
wo rd pairs , the first in English , the second in 
whateve r language you are working with. 

The key to the vocabu lary drills is the random 
word subroutine, lines 500 through 550. In line 
5 10 X=(I + INT( RNI1( 1)*25)) the 25 is equal 10 

the number of word pairs entered a DATA. As 
you increa e the number of word pairs b add ing 
new DATA this number should also be approp­
riately increased. You can also alter this line to drill 
yourself on only part of your total fore ign language 
vocabu lar . 

Let's as ume, for example, that ou ha,·e 600 
wo1-d pairs in DATA but on ly want to drill yourself 
on the last I 00 words you have entered. In that case, 

change line 5 10 to X = (500 + INT( RND( I)* I 00)). 
Lines 160, 180,260,280,330 and 430 use the 

ATA RI cursor advance and line "up" arrow keys 
to provide a format that will displa y as much of 
your language drill or tran la tions on the scree n a t 
one time as possible, but you can replace these with 
j ust "PRINT" statements if you pre fer. T hi s would 
be use ful if you want to use the program for drill 
and translation of whole phrases and sentences 
instead ofjust single words. Don 'l forget, howeve r , 
to increase the size of the appropriale stri ng di­
mensions (ENGLI SH$ V\ ORD$ ,TRA SLATE~) 
in line 50. 

One final note; if' ou happen to own IRID IS 
2 (a nd if you ha\·e an AT RI computer I don' t 
think yo u can find a better ba1-ga in in softwa re) 
you can easil y add the appropriate subroutine to 
use Language Lab for Russian, Greek, Hebrew or 
whatever yo u wish by adding the fore ig n alphabe t 
in lower case. I am currentl y using the prngram lo 
teach myself Classica l Greek. I hope this program 
wil l be useful for budding language students and 
in any case good luck with it , bon chance, and auf 
wedersehen . 

40 REM LAl'LUAGE L~ 

41 REM 

45 REM b"'i' STEIJE STEINBERG 

50 DIM LAtL$( 15 ) , ENGL ISH$( 20), i..arJ$( 20 ) , 

TRAHSLATE$< 20), Q$( 2 ) 

55 L~$= 11 FREl'(;H 11 

11 1160 PRINT 11 {CLEAR) 11 
= PRrnT ; L~ 

$; 11 L~11~AGE 
65 PRHIT =PRUH 
70 PRINT 11 D 11 ;Lft.IG$; 11 TO ENGLISH IJOCABU 
L~ CRILL 11 

75 PRINT =PRUn 11 2> EHGLISH To 11 
; Lft-IG$; 11 

l.OCABULARY a<ILL 11 

80 PRHIT =PRnn 11 3) 11 ;LJi·K;t; 11 TO HLLISH 
TRAHSt.ATOR II 

85 PRINT =PRnn 11 4) Et-U..ISH To 11 ;Lft4G$; 11 

TRAHSLATOR 11 

90 PRUIT :PRnn "ENTER ~Ut18ER OF DESIRED 
PROGRAM 11 

; : UFUT 0-Kl ICE: IF Cl-rt ICf >4 THEH 
GOTO 90 

95 GOTO Cl£JICE*100 
100 REM LtH:;UAGE TO Et-CLISH DRILL 
110 PR! NT :PRnn =PRUIT 11 ~~J t~tw ~lJRD:; 11 

; : I 1'PUT N: CMIT=0 = SCORE=0 
1~ ? 0 {CLE® 11 =? 11 TRf::t·t.3LATE Tf-E FOLLmn 
1-L ~o:; IHTO EtU.ISH" :F'F~HH 
125 GOSUB 500 
130 IF COUNT=H THHI GOSUB 600 
135 IF COlt-IT=N THHI GOTO 100 
140 PR HIT li[JR0$, 
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150 I!'FUT TF:At·~'.;LATE$, 
160 IF TRAHSLATE:t=EHGLI'.3H$ THEM '.;CORE=SC 
f»:+1 ;CoutH=CCtJNT+1 :PRHH II {UP} {30 RIGHT 
)~RECT 11 

170 IF TRAH. THH~ GOTOSLATE:t=HK;LISH$ 125 

180 IF TF..'At·t;LATE$<>ENGLISH$ THHl COUNT=C 
ClNT+1: PRINT II {Lf') { 11 RIGHD~JRONG ! IT Is 

11 jENGLISH$ :mTo 125 
200 REM ENGL I S"H TO L~UAGE OR I LL 
210 PR INT :PR nn :PR nn 11 1-0~J t1At·rr l.JOF:o'.; 11 

j:Il-f'UT H : C~T=0 : SCORE=0 
~"'0 ? u {CLEAR} II : ? 11 TRAtf.;LATE THE FOLLOW! 
t{; ~OS INTO II i L~·C$ : PRHH 
225 GOSUB 500 
230 IF COUNT =tl THEM GOSUB 600 
235 IF COUNT=N THEH GOTO 200 
240 PRINT HLLISH$, 
250 Hf'UT TRAHSLATE$ .. 
260 IF TF~·6LATE$=~~JRO$ THEt·~ SCORE=SC~'.E 
+1;COUNT=COUNT+ 1:PR INT II {UF'} {30 RIGHT} co 
F$£CT 11 

270 IF TRAMSLATE:t=HORO:t Tl·Hl GOTO 225 
280 IF TRAtf3LATEt< >l·(JRO$ THH~ COUtH=COUH 
T+1 ;PRHH II {Lf') {11 RIGHT)l·.IRONG I IT 1 

'.; II; ~J 
ll<D$ :GOTO 225 
300 ? a {CLEAR) 11 

: PRitH LJt4G$; 11 TO HlGLI~;H 
TRAt~SLATOF: 11 :F~'.HH :PRHH 11 EtHEF: II j LAHG$ 

;II ~:011 

310 ? : IHPUT TRAt·6LATE$ 
320 P£AO HQI SH$ , ~Jll<O:t 
330 IF ~j:JRO$=TRAHSLATE:t Hf}~ PRHH II {UP} 
{15 RIGHT) 11 i : PF:nn EHGLI'.31-1$ : F.'.ESTORE :GOT 
0 410 
340 IF Et~GLI '.31-1$( >TRAt-t;unE:t Tf-EJ4 GOTO 32 
0 
400 ? 11 {CLEAR) 11 

: PRnn 11 Et~::;usH To 11 
_; LAt·~::; 

$i II TRAM'.;LATOF:11 :PRitH :PRHH 11 EtHER EttGL 
ISH ~JOR0 11 

410 ? : INPUT TF:At·6LATE$ 
420 READ HtGL ISH$, l·JOF:D:t 
430 IF Et~L I:3H$=TRA~t;LATE:t THH~ F'RHH II { 

LJ>) {15 R1GHT} 11 
j : PR un l·[IF.'.[1$ : RESTOF:E :GOT 

0 410 

440 IF l·JORO$< >TRAM:;LATE$ T~t-~ GOTO 42£1 
:JOO R81 F:Arum1 mF.'.0 SUBF.:OIJT I~~E 
510 ~!.=< 1+HIT( RJ[J( 1)t25 )) 
52t1 RESTORE 
53f1 FOR t1=1 TO >~: READ ENGLI:;H::t, l·JORD$ 
540 HE>n t1 
550 RETUF:M 
600 F:EM SCORE Sl.I>F.'.OIJT IME 
610 PRHn :PF.:Hn 11 0UT OF 11 

j Mi 11 uocABULAF.'. 
'·( l£JRO:; 'IOU HAUE CORF.'.ECTL\' TRAt·6LATED 

II j SCORE j . IIII 

620 PRHn PRHH 11 \'0UR :;coF:E rs 11 
; nm: ::;c= 

ffiE>.~( 10fVH ) ) j II PEF.'. CHIT II 

D11630 PRHH =PF.'. HH 11 GO AGArn ( y OR t· _; : rn 
PUT G.1$ ; IF Q$= II Y11 THEM F.:ETUF.'.t-l 
640 IF 0$= II ti II Tl·EJ~ Et[J 
1000 DATA O~E ) U~l , HJO , DEU~L T~:EE , TROIS, FO 
~, QUATRE, RED .. F.'.CttJGE, BLUL BLEU, GF:EHL l.JEl:T 
, ~-L HCt1t1E, C'HILO, Et·FAtH 
1010 DATA HAT, ffi'.:lPEAU, P&~CIL , CF.'.A"r'Ot-LHAt·1, 
.$t1BOM, EGG, OEUF , CITV, IJILLE, COUtHF.'.\' .•PA'·,,S , 
Cf , OE, LJl'[J£R, '.;otJ:; , t'()MOA\' , LIJt40 I 
102t1 DATA TUESDAY, t·tf<DI ..lJEOt·~E::;OA\' , VIEF.f;F.'.E 
DI, SATURDAY, SAt1EOI, SUt.[JA\', DH1At·~CHE .. \'E'.:;.. 0 
UI , HO, t·~ON, OLD .• At·~: IEM © 

FORTH programmers: 

COMPUTE! is 


looking for screens 

and a pplications 


articles. 


ti>t:l~'61E~~~.4J~Jl0 )ll
~@~ljjlWA~~ ' ­

.. PROUDLY PRESENTS: AFFORDABLE .. 
: ATARI® : 

• ANOPiOIO ATTACH 
SOFTWARE 

P I CHT !OUR WAY THJ!OU::H 1.EVELS OP 
DEADl.Y AN DROID CUAl!OS TO SAVE THE 
RUN AWAY NUCI.£Alt REACTOR , THEN TRY 
TO SAVE YOURS El.PI 

A ~AST, P!WITIC CHASE Al!OUNO THE 
SCRU.• TRYIN~ TO CATCH SOME CRAZY 
CREATURES . IP rou CATCH THE 

• 	 ' • Sl!P£R - AAA.R RHGGC t • • rou ·LL GET A 
SUP!!! BONUS, Btll' DON ' T GET PO I SONEDI 

• STAPiBASE ASSAULT 

HOW l.ONC CAN YOU PROTECT YOUR 
, STAllJWlE PhOK THE ATTACKING .U.I EN 

AJ!JUD.A? EACH HIT WEAKENS !OUR PORCE 
, ~i~A~l=C~I~~ NOW THEY ' RE ATTACKING 

PCB 161 CASS SI'rB OR 24K DISK 
' ;~; ADOACTl~N, SUPE!I Ci!AJ>rl!CS , ONl.Y f l8 . 95 EACH 

, 2 . 00 PE!! OiOE!I POR SHIPPINC. 

• 	 I HTRODUCTORY OPPER: 
llJ!HTI O.• THIS AD ANO TAXE 


OPP CA.11!: 1
, f l . CO U CH Pretlelland Software · 
2005 A WHITTAKER AD. 

YPSILANTI, Ml.. 48197 
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A map of the significant machine lang uage routines in 
the VIC Super Expander. You can translate these 
/11•.wulecima / numbers into decimal, th.en SYS lo them and 
natch the effect . 

VIC Super 
Expander 
Memory Map 
Chuan Chee 
St Catharines. Canada 

General Input/Output Routines 

AOOO-AOOI Vector: RESET( · A044) 

A022-A003 Vector: 1 II ( A077) 

A004-A008 ROM id e ntifica tion ('aOC:B. I') 

A009-AOIO Table: l"unctio n kc y numh rs 

AO l l-A043 Table: initia l l"un c1ion key ddiniiions 

A044-A076 RESET routine 

A077-A08A NM I routine 

A08B -AOBE Parse KEY (ger parameter a nd chec k s ·niax ) 

AOBF-Al3 l Displ;i y a ll function key definitions 

Al 10- A I IC Print ·0 + r hrS('.14)' a nd an opriona l · +· 
A 11 D- Al3 I Pri111 · 0 + chr$( I :I)' and an opiiorJal · + · 

A 132-Al35 Table : r\SC I I tring for output (' key' backwards) 

Al36-Al3F 	 Table: ASCII s iring forou1put ('0 + chrS( 13)' 
hack wards) 

Al40-A l 49 Table: A C ll s1ringfo ro111p111 ('0 + c hr$(:~ · 1)' 
backwards) 

A 14A-A 17A De le te current l"unnion kc)· siring (key nu111bc1· 
in .X) 

Al 7B-A I BO Insen sr r ing inro runction key clclinition area 

A I BI-A I BE 	Loca te 1"11 nc1ion kc " definition (kc\' number in 
.X, return index in ,_Y) · 

A IBF-A213 Table: new BAS IC ke y1\'orcls in ASCI I form 

A214-A237 Table: vccwrs corresponding 10 new BAS IC: 
rokcns ( C:C: lO DD) 

A238-A2A I 	 lniri a li ze kernal 1·ccto rs . 110. RAi\I 

A2A2-A2C I 	 Table: ke rnal 1T nors (L. 1-1 ) 

A2C2-A2C7 \\'arm sta rt rou tin e 


A2C8-A3 l 7 Ou1pu1 a ch a racier to devi ce 3 (char in .A) 


A3 l 8-A336 End music mock 
A337-A365 ln1 c rpn:1 keylmanl marrix inp111 

A366-A369 Table: ke y boa rel matrix cod for l"u nctio n kcys 

A36A-A3 71 Table: rnn version pa n cm for 1'11 ncr ion keys 

A372-A394 I RQ routin e 


A395-A3A5 Inpul a r har J'rom an · clcvicc (d e1·ire number 

in 99) 


A3A6-A3B3 Our pur a char 10 a n y d e1·ice (char in .:\ , de1·ict' 

num in 9.-\ ) 


A3B4-A3Fl Input each char from kc ·board hu ffer 


A3E8- A3FI H a ndlc'RET RY key 

A3F2 -A3FC Inpul from device 0 
A3FD-A406 Print a n e r ror message in G RAPH IC() mode 

(e rror roken in .A) 

A407-A4B9 Lcxica ll y anal )'se 13ASIC sou rcc line (11·anslatc 
lO rokens) 

A4BA-A503 Print BASIC tokens in ASCI I form 

A504-A529 Start new 13AS IC s1a1ement 

A515- A523 1-landlc nell' tokens ( CC lo SDti) 

A52A -A58A ( ;c:t and c1·a lua1e an express ion 

A558- A58A Ha ndle ne w J'11n ction 1okens (~ D7 to SOD) 

A58B -A596 Table: BASIC vccrors for RA I 

A597-A5A4 Change BAS IC 1·ccwrs during RESET 

Music Routines 

A5A5-A5DO Sa1·e c11rrcn1 sound rahlc (aclclrcss 01' 1ahl c: in 
.X .. Y) 

A5Dl-A601 IRQ music driver 

A602-A625 Table: co1wersion for note index LO frequency 

A626-A6E5 In1crprc1 music mod e characrers (char in ./\) 

A629-A643 Exccure ·o· command, default :I 

A644-A65D Excnnc 'T command . default() 

A65E-A674 Execute S command. d e fa uh -I 

A675-A686 Execu te ·v· rn111111and. defau lt 7 

A687-A693 Exccurc 'R' rn111mand 

A694-A69B Excnllc ·p· command 

A69C-A6A 7 Execute ·Q' co111ma nd 

A6A8- Pla r ne '" no re (no te indt'x in. i' ) 

A6AB-A6B3 S;l\'e ne w sound table when prel'ious 1101c: 
rinishcs 


A6B4-A6B9 Common 1·ct1ll'n ro111i11e 


A6BA-A6CD Play llOlCS ·x lO ·c· 

A6CE-A6DA Execurc '#' command 


A6DB-A6E5 Exccult' · · 'command 


A6E6-A6EC Table: conn: rsion ror IH>l es IC> llOI C i11d ex 

A6ED-A6EF Table: convcrsion for ocravc 10 liast' 110lt' i11dcx 

A6FO-A6F9 Table: nm1·e rsion l'or re m po IO dura1io11 ( jiffies ) 

Parsing New Command Routines 

A6FA- Look J'or a nd c1·a l11a1c li1·s1 1-hytc a nrl I 1rn 2-b ~ · i c 

paramerers 

A6FD- Look for and Cl'alualc 11,·o 2-hyic pa1·an1 c1c1·s 

A700- I .ook for and eva lu a re one 2-hvle p a rametcr 

A714-A71B Sal'eo11 e l-h~·1eparame 1c r ( paramctcrin .:\ . 
index in. i' ) 

A7 I C - Look l'orand c1·a lua1 c lll'O 1-hyr c pa1·;1111 ·1crs 

A 71 F-A72B l.ook for and c1·alua1c one I - Ii ~ I L' para 111 c1 er 

A72C-A73F Parse GRr\l'H IC (gc r paramclcrsan cl ch ec k 
syn rax ) 

A740-A762 Pa1·se Cl RC:LE 

A763-A7A4 Pa rseD R/\\\' 

A7A5-A7BC Parse POl 1 T 
A7BD- P;wc CO LOR 

A7C8-A7CE G o 1ocxecu1 ccomm;111dsaf'1 e rpar in g 

A7CF-A7D8 Pa1·sc REG ION 

A7D9-A7DC l'arscSC:NC:l.R 

A7DD-A7E9 Parsc ·ocl\D 
A7EA-A809 ParseC:H .-\R 

A80A-A810 	 Parse P . .\INTA3B4- A3E7 	Handle 'R U Y kc1· 

http:hrS('.14
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VIC-20® VIC-20~ 

GRAVE ROBB ERS Sl3.9S 
lnlroducing lhe firs! G RAPHI C 
ADVENTUR E ever available on 1hc 
VIC-20! With rcalislic audio-visual 
cffec1s, you explore an old descried 
graveyard and actually sec 1hc perils 
1ha1 lie beyond . 

NIGHT RID ER SJ2.9S 
High speed nigh! rime driving 

TREASURES simulaio r. 
OFTHEBATCAVE $19.95 

STREET SWF.F.PERS SJ4 .9SBaille 1he vampire bats as you 
search !heir cave for gold bullion . Gobb le up a ll of 1he do1s in 1he 
Fast, real time ac1ion wi ll keep you maze before the ensuing nemesis 
playing for hours. or course, you gels you. The maze is diffcreni 
are in a d ifferenl cave every time every rime, and if you succeed in 
you play . gell ing a ll 1he dot s. you gel progres­

sively harder mazes to comple1e as 
COSM IC DEBRIS Sl4.9S your skills increase. Does !his sound 
Thi highly addictive arcade type like Pac Man? II isn't ! Highly rec­
game will keep you ball ling 1he ommended and extremely addicting. 
aliens for days. 

Sl'nd for free cotolo~. 


All proJ!roms fit in tht standard l'IC mtmory. and can be controllf'd from thr keyboard. 

All proj!roms on COS.St'llt tape. 


Orderinx-Plta.st add S/ .50 pmtDJ!f and hondlmK pn order. 

PA residents please add 6~ softs tax. 


VICTORY SOFTWARE INC. 
2027-A S. J. Rus.stll Cirri•. Elkins Park. PA 19 11 7 

(215) 576-5625
VIC-20® VIC-20® 

NEW VIC-20 AND PET PRODUCTS 
***COMMUNICATION CARTRIDGE-~""'* 

Makes VIC into dumb terminal with selectable 
parameters. 
Model MW-300 48.85 
***V-DATA BASE CASSETTE*** 

Allows user to input mail lists. and mini 
inventories. 
Model MW-301 29.95 
***8 BIT DIGITAL TO ANALOG CONVERTER 

AND 8 CHANNEL ANALOG TO DIGITAL 
CONVERTER*** 

Allows your VIC or PET to output analog signals. 
Plugs into your parallel users port. Has capability 
for 8 channel analog to digital conversion . 

Model MW-304p PET 
Model MW-304v VIC 

MICRO WORLD ELECTRONIX INC. 
6340 W. Mississippi Ave. 

Lakewood, Colorado 80226 (303) 834-1873 


138.85 
128.85 

VIC·20 
Asse1nbler 

E DITOR U~d t o cru u •nd updue the UH•bly h.n9u•9e 1ou rce­
pr o9 r m ltbracy, st •ynt•a-chtt•• e•ch at•tment • • s t 11 entert-d, 
•ll°""1n9 only v.sl t d .11.ne11on1c• and addrHasn9 t:iode•. Jten u Optton• •re 
Cre•te, Pnnt, Lo.ad, D"lete, Inae rt, Change , and s.ne. 

AB8EMllLER Inp ut • aoutce-proqr• H9tent• cuut'd v ith The Editor . 
It llata t h e o r191nal aource •• 1o1ell •• the 9ener•hd machine lanqu1gr 
in l'leudirC1Nl or dec1Nl, and Opti onally produce• i:ach1r.e lan9u19e 
load HQ en ts for The LOlidu. Pr int er ou tp1.ot 11 •uppor ud, 

LOAD&R The Lo.d u t n puta the lo.ad Hpenta fi oa the l tbrary 
c ruted by Th• Aueeblu. The uchine lan9ua9e proqrc i • PO JEd in t o 
ne" o r y •nd BA.SIC' • top-of-.11.H1ory pointer aay be a utauuc•lly reaet to 
• value a pitc1fu,d ln the sourc e proqr•. The 10&der ••)' be uaily 
i ncorporated i nto another BASIC pr09r• er 1t MY be run atand-alone­
•nd "' :11 SYS to the •nuy add re-s• •prettied in the eource proqr• . 

BIQNIFICANT FEATURl!8 

':'h• Auecble r can .uuobl• progroci N'q&enta o! up to 99 stat~ent s 
o n th • Sit VIC-40 and aev•r•l hundr..ct at1t•111 enta on 11rqer ayatHas . It 
c an .uue ble an unln•it•d nu11ber o f such aeqa:enta 1n uq1Jence, creaun9 
• load ••9r:•nt f u r ••en. It u neceaury only to include an tOU t or 
ever y referenc ed l U>el "'1'1 1Ch occura ou tatde the Mqment. Ther• h no 
l H•U t o t h• nu11ber ot hbel a u•ed or referenced, and label a s ay be o f 
an y hnq th. 

The BY'T pa e udo-op oia y define literal and hu 1trtn9a o r any lenqt h 
aa well a.a decuw l da u and addrn• conttanta 1n htqh-low f o r " at. 

Ope rand f i e- l da 111ay tnclud• COl"pha alqebraJ.c ••prua1 on1 ut: lu in9 
t h• • - • I I 1nt e9er and frae uona l po we rs supported ) , ' lloq1ca l 
ANO>, ' 1loqtca l ORI operator s , and any nu111b&"r of ten!a in co~b1nat1 on& 
o t dec:eal, heudecu111 l, 1yabol 1c address and lit.c al formats. N•qattve 
number.a 9enerate t wo1 cowipl eaent v•lu• •· 

Fveryth i n9 runs !aat, 11 easy t o use, pleasant t o look at, and 
does J ust w~1 at you u:peoct 1t t o . 

JH.9~ • JJ.00 poat.19" ' handl1n9. VISA / MC accept~ with JJ. 00 t ervice 
ch 11 9e a nd tnch:uon o f acct. I and e•p1ut1 on dat•. Send p.tymtont 
Frenc h St h , P. ("1 .801: 20'1, C'•nnon ralll MN, SS009. 

WUNDERWARE~ 
PRESENTS 


GAMES FOR 

YOURVIC-20 


These games and many more! Send SOC (refundable wilh order] for 
c ololog a d free program lis11ng 

THE MAD PAINTER SPACE RESCUE! SNAKE! 
T IS game IS a hrtle Ul"IO\Je fv ,.: forces hove trapped A lost Of'd 1~ octlOf" game 
ar'd a 101 of Ln. vru contrci mree of you meri deeo It" 

pain! bruSh. 1ne peflloos deo s 1ne 
orourd a C'::>lorful mo7e Oreoded Dromedorv Co•· 
Vour IS IO 00 I fhe ef"hrc erris on tne pie~! 0 1 am El 

rr:'J7e Ihis IS r'OI OS eosv OS Vru con 1oscue mom 
se 101 els vou nave 10 

morn w1Th you a rc two voro chcmbOf 1s ronow arid tuu be Quick - rr.e targets don f 
co..is Br;sNe B11ers {lhey love 01 hazards. A Slf"'IQle plover sroy IOI long The moon prob· 
pent brushes) Occos1onollv game ogo1ns1 rime. Space ltim IS, you Ol\•,.'OVS seem 10 
you w ill receive o v1s,it trom Rescue ~""P' the loP SCOle be l\JJVll"IQ into tr-.e wall or 
on Invisible Stempel v.tho c t "he dov Of1 The saeen Re· inro vowselt (tne longet" vou 
teoves roo1pnnts in vou lresh Qures1 Slic k OV. lhe looge<. aXl hCl'de< 
por'1 ReQUH s J TIC'< $9.95 10 ovOld vour 10111 1 SPo< ' 

$9.95 M:eeps h igh 5COfe and ro 

Quires o kQvs1ick 
$9.95 Price includes Posloge & Handling. 

Foreign orders and COD's: Please odd 53 00 
Cololog is included wilh order. 
Prices ore subjecl lo change wilhoul nolice 
Send check or money order lo : 

m!l Y.t.~n6~~ra'!flli~[q~30 
VIC-20 is o regislered lrodemork or Commodore Business Machines. 

St'Ol.:e room 

seteen Mice rabo11s eggs 

Vo.Jr mission 1 life ss 10 011 

http:Orderinx-Plta.st
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A811-A817 Pa rse RPOT 
A818-A81B Pa rse RP EN 
A81C-A81F Parse RS N D 
A820-A823 Parse RC:O L 

A824-A827 Parse RC R 

A828-A842 Pa rse ROOT 

A843-A846 Pa rse RJOY 

A847-A84E Look fo r first I-byte pa ramete r 
A84F-A866 Ind irect j ump to execute new <.:omma nds (poi rne r· 

10 (Ml"< tlll eter·sa \'e area in .X,.Y. <.:o m ma ncl 
inde x in .A) 

A867-A878 Table: vecto r 10 exe<.:u te new comma nds (H ) 
A879-A88A Table: vecto r lO exen11e ne w <.:omma ncls (L) 

Execute New Command Routines 

A88B-AA22 Execu te ( ~ R A PH IC 

A8AB- A94E Ha ndle G RAPHI C 1.2.3 if pre\'io us was 0. 
A8D4-A942 Tra nsfe r BAS IC progr-; 1111 lo abo \'t' 

$2000 a nd exerntc C LR 
A943-A94E Ma ke SCl'een al $ I EOO a nd d 1a racter sc i 

al $ I 000 

A94F-A9AB H a ndle G RAPH IC 4 
A967-A9AB Transfer BAS IC prng ra m down to old 

loGrLio n a nd exern te C LR 
A9AC- A9 B 7 Ha ndl e GR APH IC() ir pr·cvio us was 1,2.3 

A9B8- AA22 Se1 up p ro pe rCR APH IC scr-ce n 
AA23-AA28 Exern te RG R 

AA29-AA6A ExernteCO LO R 

AA6B-AA84 Exern le RE<; ION 

AA85-AA8B Exern1e RC:O L 
AA8C-AAE6 Exeu 11e RDOT 

AAE7-AAFI Execute PO l \IT 

AAF2-AB12 ExernteSCNC LR 

AB13-AB22 Exenll e DR AW (<.:TO x.y ... ) 

AB23-AB34 Execu te DRr\ \/\I (cx .y TO x . ~ · .. . ) 
AB35-AB54 Exen11 eSOLN D 

AB55-AB69 Execute RSN D 
AB6A-AB76 Execute RPOT 

AB77-AB7D Execute RPE N 
AB7E- Pl o t a sin gle poin1 f'ro m par·;rn re te r save a rea 

AB86-ABE4 Plo t a sin gle po int f'rom heginnin g sca led X,\' 
roonlinaies 

ABE5- Set up po imers to d 1aracter a nd colo ur me mo n 

ABFA-ACOA Set up po int e r LO co lour m emcn)' 

ACOB- Dra w a line with a ne w s1a rtin g coordin ate 

ACI 1-AC92 Dra11· a line stanin g from previo us coordin ate 
(using a ve rsiDn ofB r-csenh a m's DDJ\ a lgo rithm ) 

AC93-AD 12 Execu te Cl RC LE (using p r incipa l o f dig ita l 
d iffe re ntia l an a l ~·se r (DOA)) 

AD13- Co nve rt s1a nin ga ng lc to radia ns 

AD19-AD22 Di,·ickFAC# I by 16 

AD23- Cakul a te ne \\' sca led X a nd Y <.:oonlin ;1te 0 11 lou1s 

AD39-AD6B Calcula te unir offset* sca led radius 

AD6C-ADDE Exccu te PA INT 
ADDF- Chec k for poss ible new lo we r· bound pi vot 

coo rdinate 

ADE8-AE01 San : pivo t rnordin ate 

AE02-AEOB C heck fo r possible ne w upper bound pivo t 
coordinate 

AEOC- Check if a ble lO PA INTarnordina te 
AEOF-AElE C heck ifable to PA INT a coordinate (X ,Y 

in .A,.Y) 

AEIF-AE23 Move beginning sc1l ecl X.Y rno rd ina te to .A .. \' 
AE24-AE3B C he<.: k if'coo rd ina1e has been a lread y plo tt ed on 

AE3C-AE44 Move beginning s<.:a led X coordina te to the rig ht 
AE45-AE5 l :'vlu ,·e beginning scaled X coo rdin a te 2 to the le f't 
AE52-AE56 Flag'FO R'.\ifU Lr\ T O O CO MPLE X' er ror 

111 essage 

AE57-AED9 Execut cC: H AR 
AEDA-AF13 Execute RJO\' 

AF14-AF33 Set up correu V IC d1ip screen registe rs 
AF34- Save n umber ofcoo rdinates a nd <.:o lo ur registe r 
AF39-AF3E Sa,·e rnlo u r registe r 

AF3F-AF47 Copy beginning fro111 e ndin g sca led X. \' 
coo rd ina te 

AF48-AF75 Sca le X a nd Y coordin a tes 

AF76-AFBO Sca le X 01· Y coordin ate to the range 0 10 159 
(. X = .A *coo rdina te*2/251)) (n umbe n Jr columns 
orro ll's in .A) 

AFB 1-AFBA Table: vecwr to 111a p \' coo rdinat e 1.0 colour 
me mo ry (L) 

AFBB-AFCE Table: vecLOr 10 ma p X coo rd ina te lo character 
me mo ry (L) 

AFCF-AFE2 Table: vecto r to ma p X coo rdina te to cha rac te r 
111e 111o ry (H) 

AFE3-AFE5 Table: bi1 set fo r co lo ur mc mo n · 
AFE6-AFE6 (not 11sed-com a i11 s $00) 

AFE7-AFEE Table: bi t mas k fo r hi g h res mod e 

AFEF-AFF6 Table: bit mask for multicolour mod e 
AFF7-AFFA Table: h)•tcs to plot i111nultirnlou r rnocl e 
AFFB-AFFE Table: <.:o n ,·er·sio n factor fo r V IC: chi p su-ec n 

registers 

AFFF-AFFF (no t used-con ta ins $AA) 

No te: 


(H): hi g h hvt e ol' a two-by te address 


(L): lo ll' byte ofa urn-byte add ress 

Vector: two-bvte address used fo r indirection o f' 


exeu11io 11 
Pointer: two-by te address l'o r da ta 
Index: o nc-bvte o ffset f'o r a 1a blc 

General RAM Area 

0024 N umbe r o f coordinates 
0024 Flag: colo ur registe r mod e ($FF= multi colour. 

$00 =hi gh res) 

0024-0025 Pointer: 1ew st a n o f ,·a ria blcs I start of' BAS IC: 
me mo ry 

0026 Temp a1·ea fo r buildin g \ ' IC: chip registe rs I f'or 
buildin g cha racie r byte / for savin g stan o f 
BAS IC:( L) 

Current Coordinates 

0062 Endin g sca led X coo rdinate (0 to 159) 

0063 Begin11in g sca led X coordin a te (0 10 I ;)9) 

0064 S<.:a led X diffe re nce (a hso lu1 e \'a lue) 
0065 Endin g scaled\' rnordina tc (0 to I 5~J) 

0066 Beginning sca led Y rnordinate (0 to 159) 

0067 Si:a led Y di ffe re nce (a bsolute va lue - I) 



World's Most Cost Effective Development System 
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Cassette and manual. .. U.S. $24.95 

IU S and Canada sh1ppmg/hanclhng S1.50) 


!Foreign sh1ppmg/ handllung S3.00) 


TAYLORMAOE SOFTWARE 
. Box 5574
EJ P.O

Lincoln. NE 68505 VIS4' 
(402) 464·9051 

.- : 

RE 	 • TAYLORMADE 

•Type your programs directly 

from your Commodore VI C-20 

keyboard into the built-in 

4 kilobyte ROM emulator 


•Jumper direct to target 
ROM socket 

•Test programs in circuit 
•Burn them direct to EPROM 

with built-in EPROM pro­
grammer and power supply 

• Burns & runs EPROMS 
for the Commodore VIC-20 , too 

•Software on EPROM included 
•Comprehensive 25 page manual 
• Fits EXP PORT or SUPER EXP 

Leaves user PORT free 

PROMQUEEN CARTRIDGE COMPLETE ONLY $169.50 
manual available separately for $20.00 credited on cartridge purchase 


Jumper Cable , 2 ft: $18.50 with cartridge; 2732A EPROMS $12.50 each with cartridge 


Gloucester Computer Bus Co. s Brooks Rd61~~~~~~~W· MA o1930 

Shipping charges for all items ex tra , Mass. resid ent s add 5% tax . 

VISA AND MASTERCARD ACCEPTED 


for the COMMODORE VIC-20 
 VIC-mendous 
AEROBICS POINTS 


CALCULATOR 
 Software 
Now you can monitor your lilness program. 

Enter your time and (distance) to learn your 


• 	 exact aerobics points earned and calories - Clowns 

used. For distance activities learn your 
 Air Targets 
>'ards/min .. M.P.H .. and min./mile . Save -	 Depth Charge your weekly. monthly. and year aerobics 

• points totals on the tape datasselte. See a • Easy Hi-Res. 

MIGHTY " V" 

TO THE 

RESCUE 

VIC20 ' 

BUSINESS AND HOME SOFTWARE 

That'll KNOCK your Mainframe OUT !! 


BYTSASA 
Now available on cassettes ­
0 1 THE MORTGAGE CALCULATOR C 
0 2 THE GASOLINE UN-GUZZLER C 
0 3 THE BILLING SOLVER 
0 4 THE CLIENT TICKLER C P 

n 5. THE TAPE GENI C P 

I l 6 THE ACCOUNTANT C P 

L 7 THE BAR CHART CP 

I J 8. CASH FLOW C 

I 9 THE DEPRECIATOR C 

I 10 BUSINESS INVENTORY C P 


) 11 THE BIDDER C 

I 112 THE TE MPERATURE CONVERTER C 

I 113 FIND THE WORDS C P 

I 114 DEAR DIARY C 


115. PROFIT SHARING PLAN C 

l, 16. LEASE1BUY? C 

. l 17 RATIOS C . 

I 18 PRESENT VAL UE C 


I 19 THE SYNOICATOR C 

I 120 MOTHER "S RECIPES C P 

1 121 THE TAPE WORM C. 

I l 22 THE CLUB LISTER C 

I ) 23 ATHOME INVENTORY C 

I 124 UTILITY BILL SOLVER C 

I ) 25 . VICKY-CALC C . 

n 26. BIRTHDAY GUESSER C 

I I 27 THE METRIC BRAIN C 

I I 28 ROLL DA" DICE C 


129 THE TICKER TAPE C 

I I 30 THE SUPER BROKER C 


131 THE MORTGAGE COMPARER C 

11 32 . THE RULE OF '78 C 

r J33 . MATH-A-MAG ICIAN C 


J34 . HOME BUDGET C 

135 IT'S TRAVEL TIME C 

)36 YOUR MEDICAL RECORDS C P 

137 THE INVESTMENT ANALYST C 

138 THE PHONE DIRECTORY C P 

I 39 THE AMORTIZtR P 


I 40 THE CHECKBOOK BOOK Y C P 

I 41 THE INCOME & EXPENSER C P 

I . 42 THE LOAN REPAYER C 


I 43 MY CREDITCARDS C P 

I 	 44 GRADE MY KIDS C P 


145 NET WORTH STATEMENT C P 

I . 46 THE SAVINGS ACCOUNT MIZER C 

I 47 CALENDAR MY APPOINTMENTS P 

I 48 MIXED UP WORDS C 


I 49 THE BUDGETER C 

I 50 PRINT MY PROGRAM P 


JUST RELEASED 

I 51 JOGGER 'S LOGGER C 


152 NUISMATIC PHANATIC C 

I 53 SUPER SHOPPER C P 


154 PERT MYVICC 

I 55 LINEAR REGRESS C 


156 STATISTIC SADISTICS C 

I . 57 TRACK MY WEIGHT C 

I 58 LIGHTNING SORT C 

' 59 GOLF SCORECARD C 


60 ORDER TRACKER CP 

c Copynghl TSASA 1981 


FREE CATALOG 
Specify CRT TV (C) or (P) Printer 

S 8.95 

S 8.95 

519.95 

519 .95 

S 9.95 

529.95 

S 8.95 

$13.95 

Sl0.95 

S18 95 

$14 .95 

S 8 95 

S10 95 

S12 95 

S18 95 

514 .95 

S 8.95 

S12 95 

S15 95 

$1 2 95 

S1 2 95 

S1 3.95 

S12.95 

S12.95 

S12 .95 

S 8 95 

510.95 

S12 95 

516.95 

S 12 95 

S 8 95 

S 9.95 

514 .95 

S1 2.95 

510.95 

S14 .95 

S1 2 95 

S 9 95 

S24 95 

512 95 

51 4 95 

S1 0 95 

S14 95 

Sl • 95 

$14 95 

S1 3 95 

$16 95 

S 8 95 

S15 95 

S 8.95 


Sl 1 95 

51 2 95 

S12 95 

S16 95 

S16 95 

S16 95 

S1 2.95 

Sl 2. 95 

S11 95 

S18 95 


bar graph on the screen of your average 
week ly aerobics points lor each month. 
Easy to use . all selections are made from a 
menu by a single keystroke. 

Two programs come on one tape cassette : 
• 	 One for the basic VIC-20 (3583 bytes) will 

:;alcufati: aerobics points !or running. walk · 
• 	 ing . cycling and swimming . The second 

program ·equires 3K memory expansion . 
• 	 and will also calculate aerobics points !or 

25 add1t1onat activities . 

Guided Missi le Gunner 
Nuclear Attack Replace 
Robots Tank Battle 

Each For Only s9_95 
Chomper . .. ... . .. .. s12.95 
Brain Warp .. ... ... . . $12.95 
Music Machine . . .. . . s12.95 
CW Trainer . . .. . ..... s15,95 

0 
m 
en 
0.,, 
.... 
:E 
l> 
:JI 
m 

.... 
J> 
,..."' 0 
:JI 
s: 
l> 
0 
m 

Tank Invader 

Break-Away 

Dungeon X 

Easy Multi-Color 


RANDOM ACCESS 

COMPUTERS 


120 Benning Drive 

P.O. Box 1453 


Destin, Florida 32541 

Ph: 904-837-7201 


Programs available direct from TSASA or at hne 
Computer Dealers Nationwide 

DEALER INQUIRIES WELCOME 

Send check or MO w1lh S1.50 TSASA 
Postage & Handling 
COD add $1.50 

NAME _ _____ _ _ ___ 

ADDRESS _ _____ ____ 

CITY _ __________ 

STATE ZIP _ ___ 

n SEND FREE CATALOG 
Mail to : 2 Chipley Run 

West Berlin. NJ 08091 
Telephone (609)346-3063 
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For Scaling Coordinates 

0069 

006A 

0068-006C 

For DRAW 

0069 

006A 
0068-006C 

0060-006E 

1'. lulliplica nd - I 

I fi-b i1 prod uu 

10-hil 11111hiplit:r 

Scaled X 1mi1 din:c1ion - I 

Scaled Y u11i1diren ion 
1 umhcrof'scalcd Y uni1s lcr110 plo1 before ne x1 
scaled X 11ni1 (coun1 up) 
Numberofpo in1 s k:f1 lo plol (<"011r1111p) 

For PAINT 

0069 Index: pi\'lll <"oordi na lcs san: area 

For CHAR 
0069 C:urTenl r<l\\" (0 10 19) 

006A Cuncnl col11111n (fl 10 I ~l) 

0068 Lcng1 h ofsl r·ing 

006C-0060 Pointe r: SI ring loc;1tion 

General RAM Area 

0098 

0098-009C 

0090 

009E 

009F 

009E-009F 

OOAC-OOAO 

OOC3 

OOC3-00C4 

OOF8-00FC 

For Key 

028F-0290 

02A I 

02A2 

02A3 

02A4 

For Music 

02A5 
02A6 

02A7 

02A8 
02A9 

02AA 

02A8 

02AC 

Index: beginingofcunc nl fun ctio n key 
dcf i ni1 ion 


Pointer: n n-rt·n1 <" ha r sci addn.:ss I h \' lt' in <" ha r· 

sci I posi 1 ion in screen mcmor~· / dcs1i11a1 ion or 

hy1c of Br\S IC prog ram to transfe r· 

Index: e nd of fun u ion kcv d e finiti o n a rea 

Cuncm hmc1 io n key n11111be r·/ le ng1h ofn11Tc m 

r11n nion kc · sir ing 

Length of'currcnl function key strin g (count 

down) 


Pointer : b)'le in colour nre n1or~ · 


Pointer: cu 1-rc n1 by1c (funnion key ck li nitio n. 

lape. scro llin g) 


Flag: 0 = hal't' 1 ransl'crrcd BAS IC prngTam 10 a 

new location 


Pointer: ke rnal se t np I curre 111 m11si c tabl e I 

para me te r save a r-c;1 ($03 ~~( :) 

Pointer: lo p o r Bi\S IC: men ion· (11s11ally same as 

$02841- 028:-i) 


Vector: interpre l key boa rd inpu1 (Sr\337) 


Number of brtes taken by Super Expande r in 

hi gh 111e111ory ( 88) 


N11111 hcn1fcha ran e rs in ru nu ion kc.:y dc.:lini1 ion 


Index: current by1c.: or r11n ct ion key st ri11g 


Lengt h of functi on kc.: y sll-ing (a moum le f'L to 


OUIJ)Ul ) 

Prc1·ious charac1e r in m usic mode 


~I usic mod e ( 80 = 011) 


Su-een cdw (S?i fl = on. 00 = of'f) 

Cu rre lll \'oin: (sound r-cgis1 c.: r - I) 


C:unc.:n l nmc index 


Curren t duration (jiflies) 


Current sound amplitude (\'l> lumc * 2) 


Current octave (base no te index) 


02AO \Ioice I not e index ( + SHO) 
02AE Vo ice I duration co11n1 down (jiffies) 
02AF Voice 2 not e index ( + ~ HO) 

0280 Voice 2 durati on co11111 do\\' n (jiffies) 
0281 Voice :1 nol c indc.:x ( + . HO) 

0282 Voice 3 dura1io11 count down (jirflcs) 
0283 Voice 4 nole in dex ( + $HO) 

0284 \loicc4 dura1ion C<H lnl dmrn ( ji fflc.:s) 

0285-028F (l'or ex pansion) 

For Execution Of New Commands 

02C0-02C2 

02C3 

02C4 
02C5 

02C6 

02C7 

02C8 
02C9 

02CA 

02C8 
02CC 

02CO 

02CE 

02CF 
0200 

0201 

0202-0203 

0204 

0205 
0206 

0207 

0208 

0209 

020A-02FF 

Jump table: cxernl c new commands (IMP SA8-ff) 

C:urrc111 \'IC <" hip le rt 1naq~in regi s1er 

Curren I \! IC chip lo p margin reg is1c r 
C11rre n1 \! IC chip nu m bcr or col11 m ns registe r 

Curre11 1 \ ' IC chip number of rows register 

Cu 1Tc n1 roll'o r cursor 

Curre n! CRJ\l'H IC mode 
(for expansion ) 

C urre ll! colour 1-cgistc.:r para mete r (1d1i lc 
plouing) 
C u rTc n1 sc reen co lo 11 r 
C:urren1honlcrrolour 

Curren! cha rac1c.:rcolo t'1r 
C:11rr ·111a11xi li an · 1"01011 r 

Index: pa ra me1 e r· sa vc arc;1 (whil e p lo11 in g) 

( :unent charaCICr SC I address page 
Us ua l cha racier sel ;uldress page( . HO) 

Pointer: o ld li111i1 of Br\S IC nu.: rnon· 

O ld scrc.:c n mc mrny page 
Lasl scal ed X coordinate (0 10 I :19) 

Last sca led\' coordinate(O to I:i9) 

Flag: $00 =DRAW c.x.y TO . $0 I = DRA '\!\' c TO I 
cunent 11un1hc rofou1 ofr;1ngecoo nlin a1es 
($OO=wi1hin range ) 

Old 11 umbcr or ou 1of range coordi nales 
($OO=wi1hin ra nge ) 

Index: paranw1 c r· save area (w hile ge llin g 
p:11·;1mc1t-rs) 

(ro r ·x pansion ) 

O perating System Vectors 

0300-0301 

0302-0303 
0304-0305 

0306-0307 

0308-0309 
030A-0308 
0314-0315 

0316-03 I 7 

0318-03 I 9 

031A-0318 

031C-03 I 0 
03IE-031F 

0320-0321 

0322-0323 

Vector: e rrnr message 

Vector: BASIC wan n s1ar1 
Vector : lc.:xica ll y anal )'sc BAS I ( : 'tH nTl' 
line 
Vector : pr·int Br\SIC: 1okc11s in r\SC I I 
form 

Vector: s1an nc \\' Br\SIC: s1;11 c mc r11 

Vector: ge l and e1·a lua1e a n express io n 
Vector: I RQ 
Vector: BRK i11s1rurt io11 

Vector: ' .\II 

Vector: B,\ S IC 01'1-: N s1a1c.: 111e 111 

Vector: BASIC CLOSE s1ate n1c.:n 1 

Vector: sl' I inpu1 
Vector: sci 0 111pu1 

Vector: restore 1/0 

($ :\:l Fil) 

(Sl :-18:1) 

( r\ ·107) 

(S A413 .-\ ) 

( · .-\ :i fl ·I) 

($ :\ :"•'.! ..\) 

($ .U7'.!) 
(S..\2C'.! ) 

($ FL \D) 

( ~ F40 .-\ ) 

( F:l·I..\ ) 

( F'.!C7) 
(S F30~l) 

($ F '.ff~) 



0324-0325 Vector: input a cha rane r ( ' r\ 395) 
0326-0327 Vector: oulpu l a charane r ($ A3A6) 
0328-0329 Vector: lcsl STO P key ( F770) 

032A-032B Vector: BASIC GET statcm c 111 

032C-032D Vector: abo rt 1/0 

032E-032F Vector: use r BRIZ i11 s1ructi o n 

0330-0331 Vector: BASIC l.OAD stateme nt F5-19) 

0332-0333 Vector: BASI C 1\ \'E . tate m en t ( F6 ' 5) 

0334-0338 (for cx pa11 sio11 ) 

Save Area 

033C-03F8 Save area: paramete r passing I pi,·o t coordinat es 
(PA I NT) 

For Circle 

033C Index: X or Y 
0347-0348 Old sca led X coo rdinate o n locus 

0349-034A Old sca led Y coordina te on locus 

034B-034C °C\\' Sca l cl X<:oord in a tc on locus 

0340-034E 'cw sca led \' roordinatc 011 lorus 

034F-0353 Floating poi1111111it offset X coordinate 

0355-0359 Floa tin g poi11t 1111it o ffse t\' coordinate 

Your VIC-20 Will · Smile ... 

SUPERFONT 
Desig(1 programmable characters on your VIC-20 
with this easy-to-use program. Especially useful 
when creating animations, since you can edit four 
characters at once as a 2 x 2 block. 

SAFARI 
You are a photographer on an African Safari in this 
great game. The jungle animals run past as you try to 
snap their pictures. An excellent example of how to 
use large blocks of programmable characters on the 
VIC to create animation effects. 

QUIX 
How good is your memory? OUIX presents patterns 
of color and sound that gradually get longer. and 
harder to remember. 

These three excellent programs are available on the 
VIXEL #2 cassette for the standard SK VIC-20 for 
on ly $12.95 in the US and Canada. Foreign orders 
add $3.50 for shipping. CA residents add 6% tax . 
VISA and MasterCard welcome. 

VIXEL is a Jrademark of The Code Works. 

VIC·20 1s a Jrademark of Commodore Business Machines. 


The CodeWorks 
Box 550. Goleta. CA 93116 805/683-1585 

TRANSFORM GRANDPA "PET"" 

INTO A YOUNG VIBRANT "PET"" BY UPGRADING 


TO 4.0 BASIC 


Socketed P.C. Board that will plug 
into your ROM Sockets and accepts 
Commodore's 24 Pin ROMS 4.0 
BASIC Interpreters (ROMS not 
included): When used with l.C. Clip, 
soldering is minimal. Please check 
number of pins on your ROMS 
before ordering. 

RB-4 (for 28 Pin ROM "PET'"") $49.95 
RB-4 with l.C. Clip 69.95 
RB-4A (for 24 Pin ROM "PET'" ") 49.95 
RB-4A with 1.C. Clip 69.95 

Please include $1.50 each for shipping and handling. 
California residents, please include 6% Sales Tax. 

10% User Group Discount for Purchase of 5 or More Units. 
Send S.A.S.E. For Free Catalog. 

Lr.i IBETTER SOLUTIONS I;i 
L.:.J 505-589-1100 @--1 

4605 RIPLEY STREET• EL. PASO, TEXAS 79922 

FINALLY, 1200 BAUD 
At A Reasonable Price 

$175 PET Terminal Emulator 
$495 U.D.S. 212 Modem 
$600 Our introductory Price 

PET Terminal Emulator 

• Choose from 3 terminals 
• Up to 4800 baud 

Universal Data.Systems 212 LP 

• 1200 baud modem 
• call for modem only price 

AMPLIFY, INC. 

2325 Macbride 
Iowa City, Iowa 52240 

319- 35 1-4775 " PET" 1s a trad emark of c 1982 BETTER SOLUTIONS 
Commodore Business Machines, Inc. ALL RIGHTS RESERVED 
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This concludes a three-part series on gelling started in machine language. 

Part Ill 

Machine Language: First Steps 

Jim Butterfield 
Assoc iate Editor 

In the two previous episodes , our in trepid hero, F. 
R. Vescent, has coded the following ba r graph 
program in machine language: 

027 A A2 30 LDX #$30 
027C AO 00 LDY # $00 
027E ES YLOOP INX 
027F EO 3A CPX # $3A 
02Sl DO 02 BNE SKIP 
02S3 A2 30 LDX #$30 
02S5 SA SKIP TXA 
02S6 20 D2 FF JSR $FFD2 
02S9 CS INY 
02SA CC 00 03 CPY $0300 
02SD 90 EF BCC YLOOP 
02SF A9 OD LDA #$OD 
0291 20 D2 FF JSR $FFD2 
0294 60 RTS 

After finis hing the coding job he enters it in to 
memorr us ing the machine lanauage monito1· like 
Lhi 

027A A2 30 AO 00 ES EO 3A DO 
02S2 02 A2 30 SA 20 D2 FF CS 
02SA CC 00 03 90 EF A9 OD 20 
0292 D2 FF 60 

ith the mach in e lang uage program in place , 
F. R. returns to BAS IC and \Hiles: 

200 DATA 15,10,30,35,2S,2S,l5,0 
210 READ V:IF V =O GOTO 300 
220 POKE 76S,V 
230 SYS 634 
270 GOT0210 
300 END 

The program runs properly, but the machine 
language i in the first cass u buffer, and this 
make · il hard to SA E. F. R. u e · the fo llowing 
piece of tri ckery to make the IL cod ing more 
tractable: He types: 

FORJ =634 TO 660:PRINT PEEKQ);:NEXT J 

634 is the add res of' the stan o f the ML p ro­
gram ($027 A) and 660 is the address of the lasl 
byte ($0294) . So what F. R. is doing is \.\ riting a line 
to cause the program to be clumped, byte by byte, 

to the sc reen. He will get something like : 

162 4S 160 0 232 224 5S... 

There will be two spaces between each pair of 
numbers. Now F. R. does som clever screen 
ed iting. He places the curso r just before the 4 o f 
48, and presses the DEL key a nd the comma. Now 
the two numbers read 162,48 .. . and F. R. moves 
the cursor ahead to just before the 160 and repeats 
the sequence. Eventua ll y, he gel. a long line of 
numbers with commas between. He does not press 
RETU R , but backs up to the beginning of the 
line and types everal Insert keys; now he ha room 
to ente r the extra in formation" I I 0 DATA". 1 ow 
he pre es RET RN and th byt of his mach ine 
language program are en le1·ed as part of a DATA 
sta tement. 

There's another line le ft o,·e r and he must 
re pea t the ed iting sequence to create a 120 DATA 
.. . line and com pl te the DATA recording o f hi ­
program . ow he types in line I 00: 

100 FORJ=634 TO 660:READ M:POKEJ,M:NEXT J 

Th e whole program shou ld now read: 

100 FORJ=634 TO 660:READ M:POKEJ,M:NEXT J 
110 DATA 162,4S,160,0,232,224,5S,20S,2 , l62 ,48, 13S, 

32,210,255,200,204,0 
120 DATA 3,144,239,169,13,32,210,255 
200 DATA 15, 10,30,35,2S,2S,15,0 
210 READ V:IFV=O GOTO 300 
220 POKE 76S,V 
230 SYS 634 
270 GOTO 210 
300 END 

'ow: wheneve r we say RU , the machine 
language program is POKEd imo place (line I 00) 
before the main program uses it. We may now 
safely SAVE the BAS IC program lo Lape or disk 
without worrying about how to sa,·e the machine 
language part. The BAS IC prog1·am ma kes its ow n 
machin e languag where it needs it. 

Serious programmers will think of more 
e fficient ways to convert the p rogram in to easi ly 
SA VEable code. More ad vanced machine lang uage 
programmers will find beuer ways than DATA 
statements. But this is a sta rt. 

We've traced a machine language program 
through its conception , asse mbl y, and implementa­
tion . It's not too hard a job, and there are aids to 
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help yo u along the way. 
T his example was picked because it presented 

a fa irl y easy hall enge. Eve n so, it took u three 
insta ll m nts to see it through. T he biggcrjobs a re 
not much harde r ; most of the wo rk wa in the 
hous keeping. 

Fo1- beginners who have neve1· foll owed .the 
whol p rocess throLwh, it's a worthwhile exe r isc. 
One yo u've s · 11 th e trick do ne, yo u ca n see how 
wdo your own . © 

Use the card 

in the back 


of this magazine 

to order your 


COMPUTE! Books 


V IC PET APPLE SOFTWARE 

~CRAl'HY ICS • ful I scrtt n 1uper ar•ph l o p u .. .ta t fo r th t VI( , Add i 18 
• 	 cC>rTTN nd s to BAS IC. 0 1.1w ck1 1 lltd p lc 1uru u\ln& 1S2 X 160 p oints. 

Hir es I Mu lticolor 11• ph lc IT'Odet on u me sc1tenl Switch !Mt wtf' n a kt 
.1 nd 1 r.1 pt'i lcs H rttn 1 wl 1h fu n ction k f' V'- S• vt /lo •d plc l ur u t o/ fr °'" 
l • P t o r dh li. Rt" qul r e s JK or 8K t•p• ndtr. With ' """"'" pro1 r • mu • nd 
user' • man u • I. Pr ic ir S 1S; ~nu .1 1 only 1 S . 

VIC/,ET YICll - ln1er .1 c1 1ve G1n'1f' 1 l.u~ a u • tt • Proa r• m your °""" or 
pl1y t h t 9 a•rnet include d. With 60 • pow e rful COfm\.ands. Eu v l o 
l e• rn . VIC 1tf'nlon h•s color ( req u i r es )Kor &K e•p•ndr rJ. Corrolete 

w l 1h usrr ' ' ma nu .a l. Price S J5 ; r•u1n u• I on l y S lO. 

V IC/ PET PIPEI - thr MUSIC MACHIN( - S1noo l P1t ....... f P l 10 COl'Jl)OH, 
conduct .and pl•., ""4 1 i c. CO'T1>1 it lt" """1 ic con11ol of notit1, 1u t1, 
volurf'e , r p p p1 t1, lttr1)0, itlc . Wr l 1trn In f.ttt rnach i nit l.anau•ait. Wi t h 
1 u re> l e COl'Y1:IO•lt1on1 41nd utrr ' t manu.tl. P11c p S 1S , m•nu.tl on l v SS. 

VI C HIRESjMULT ICOLOI. CV.P'HICS UllllT I ES - Attd 1r•ph 10 10 VIC BAS I C. 
Re qul ru no t"•lfl memory, Pio ! po i nts, lln r \ 41nd bo-.et i n line 
d e t.a i I • 10 ' X 152 p o1n 1t. With Urf1>1e pro1r.uni •nd u1er' 1 ma nu .a l. 
Prlc it S lS ; rninu .a l o nly SJ . 

PfT T INY P.a u :• I PLUS• · t lr uc t urf'd l.an1u • 1 • .al1rrn • tlY I!' t o BASIC, 
Wl 1h Editor, COTC> ilrr ,rnd l nle r p ritt tr . All pro1ramnl n 1 con s tr uct ' 
luppott pd, Wi l h uJ t r's "°"nu.al. G,.phics O f non · 111phlC \ vitn lon t. 
ror N(W/ , , 0/80 ll. W/ 1,.ph1cs ( J1K) - d1tk BO ; CU UI U SS S. W/ 0 
1r.aph1e1 ( l6K• ) • tl i s • SlS , C.&Hf'llf' S • O, rn.t nu1I on l y S 10. 

.rAPPl E II OVHASOrT Pu c •I • c~l•I~ Puc1! f'lf'YitlOP"'f'nl \Vlt t m w i th 
...,. 	 l ditor, Cc:wrolhr, lnltrp r it l rr .tnd Supe 1 Y1so 1 . All pro1 r 1nT!'lln 1 

con H ruc1 1 .a n d d .a t• l't'PPS : •c•l.tn, chou , 41rr.ay, po1nlitr, in t e a e r , 
Hl tt 1, lore1 .a nd mach in e hn1u•• r 1ntrrl•cr. With Urrc>lt p r o1 t1 ml 
.and u u· r' 1 m11nu.1. n11\. s sn, 011 \. with c~le l e m.1ch l ne r e•d•hlt 
sourc e code S &S ; rNnuo1 I only S lO. 

PfT TI NY BAS IC CCM PILU - P1oducu t•ut 6'i07 codf', Supporn , 11 
flo •t 1n 1 poln 1 Ot"1e t• t inn1. Su but o f t he f ull Pf l RASIC . CQ1TOllf' r 
lhtln 1 option .ti w i 1h 16K venlon (lncl11tl it d). Wi 1h uHr ' , ma nu•I. 
fo r OlO/ N(W/ '4 .0/80 )1 .a nrf ftK• . Prlcf' S lS , rn•n11.tl onlv S S. 

PET MAC>t l HE l NO...IN:l QJ I ()( ·Now In I t' ninth p11nt l n1 . l u 1n 1h1• 
hidde n u l e nu of vou1 Old, New 0 1 • .n R°"' P I T /( ~. JO • ro u lln"' 
f ul l y deto1 ll ed . Price , 9 , , ,, lo rr l an) • 

.:!l.~MNJJS - fleo1u1dully cr.1f l itd Chlneu .tb1cu1. Tuch ch ll dr f' n h• s lc' 
"'" of m.a t h or ule . , lo1t e lv d t co r •11on. W11h fr ee SO • o • a e rn.nu • I 

f't pl • l nln1 ll U Price JH. 95 • S1 .nn f'\Oll•I P ( S.t:tJtr'fo re l 11' ) , 0 

This is the saf ety net you need to avoid losing hours of 
programming time when a jJower failure or a keyboard 
lockout strikes your Atari. 

Atari Variable 
Table Refresh 
And Program 
Backup 
Jon Harding 

Rochester. NY 


Writing ne\ program , e pecia ll long ones, u uall 
requ ires ma ny hou rs of ed iti ng and typing which 
can lead to two p roblems: ( I ) the va ria ble name 
table grow · too long and (2) th editing ession 
ma y be catastrophicall y te rmina ted by a keyboard 
lockup or power fa il ure. Even commercial o ftwa re 
may have va r iable name tables wh ich are la rger 
than nece a ry. And power fa ilures occur on ly at 
the wor t pos ible time: a fter t ping in the 252nd 
line o f that new ga me you re so anxio us to tr y! The 
fo llowing ro utine liminates the fi r t problem and 
minim izes the losse of the second . 

T ype in these two programs (bu t delete REMs 
to conserve memor ), A VEing the first a 
"WRKLOAD.SAV" and LISTing th se o nd as 
"BAC KUP.LST." The meaning o f the ex tensions 
should be clea r. T hese routines wi ll become part of 
yo ur prog ram, bu t can be deleted when you 've 
fini shed ty p ing. Init iate a new program or add to 
an ex istin g progi-am, alread y LO Ded , b E 
T ERing" :BAK P.LST". Afte r typ ing and/o r 
ed iting. five to ten lines, type G.32000 <RET R 
T he program in RA f i LISTed to the disk as 
"WRK," the RA I a rea cleared , and "WRK" re-
E TERed . Ed it or add more cod and t p 
G. 32000 aga in . 

T his time the old "WRK" is RE A fEd 
"WRK.B A K," th program in RAM b come 
' WRK ,' and is re-E TERed . The next time, and 
therea fter , "WR ! .BA K" is deleted , "WRK" b ­
comes" \!\ RK .BAK," and the program in RAM 
becomes "WRK" (and is re-E TERed ). 

T his procedure pro ides fa ther-son (mother­

http:rn�n11.tl
http:option.ti
http:rninu.al
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dau.ghler) backup and keeps the variable name table 
as small as possible. When you fini sh a se sion , type 
G.32000 once more to save the la test change in 
"WRK." When you sta rt a new sess ion just type 
E TER"D:WRK" a nd you pick up whe re you left 
o ff. If you use this ro utine to back up o ther pro­
g rams on your disk, be sure to save the la test version 
by its proper na me, e.g. "D: A BI LL. T L." '\ o u 
ould a lso delete the "WRK" fil es be fore usin g the 

routine o n a nother p1-ogra rn , but it 's not necessa ry 
since they will be re placed anyway. 

The beauty of thi routine is th at it onl y takes 
a short comma nd to invok · a nd can 't be sta rted by 
the prog ram in RAM becau e of the STOP at 3 199 
T he XIO... code is the sp cial 110 comma nd, 
explained on page 29 of th e Atari BASIC Ref erence 
Manual which a ll ow you to access DOS utilitie. 
without callin g DOS, among o ther thin gs . 

Other Possibilities 
More generall y, this sche me suggests the pos ibility 
o f a disk with man y hort u tility routines which can 
be SAVEd fo r use by the mselves or LISTed for use 
during progra m writing/editing. Exampl s might 
include : Ii ting the di sk d i1·ecto ry to the screen 
(without ca llin g DO ) priming the disk directory, 
a screen viewing of a dumped machine la nguage 
progra m , a nd hex tu decimal conve rsion . 

A note of caution : if you write a program 
which will res ide in RAM with th e progra m you're 
workin g o n. it must be comple te within itse lf. In 
other words , \\'h en execution is comple ted , eve ry­
thin g d e fin ed must be unde fin ed (va riables, di ­
mensions. a rrays) , a ll devices OPENed must be 
CLOSEd , a nd th e re mu st be an END. (T he C LR 
command ta ke ca re of unde finin g anything 
DI Me nsioned and clears a ll variables. ) The closing 
sta te me nt of such a routine should look like this : 
lineno C LO E #I :C LR:E D. 

Program 1. 

3'.'039 F~8·1 t::~~~::;;(~:: :*:t:*t ::;:::*: -.~=:~=:t: :~:::~::t:~:::~f. ::;:: ::;::t::~: ::;::::~:~:: 
32040 ENTEF: II: ~P.K" 
32041 R81 ::~::~:~~::*::~~~(:~ :~~::;:: ::~: :~:*::*::~:: :~:::~~ :~:::!;::tt:::~::);:: ::~:::*: t::;:: 

Program2. 

31997 F.:Et·1 ::;:: :t.~~~:::*::*::~::Jtt: :~::tt*:~::t::~::::;::t ::;:::*t::~: ::;::::;::t ::;:: 

31998 ? 11 SHOULDM' T BE HEF~E ! 11 
= ::;mp 

31999 Rm ::nF 'L·lPK .. t:A~c La::;T'.:; _. DELETE 1 
T% 
3200~1 TRAP 320H3 :>~IO 33,#L J.3 , 0.. 11 l·lF.'.K1 E:AK 11 

=TRAP 40000 
JZ£105 RH1 t IF 1 ~~K ' E~a '.:;T; , F.:EMAt·iE IT 1~l·l 
~: . 5'AI< I :t 
1201~1 TRAP ~'02~1 =>~IO 32..#1 ..0, 0.. 11 0:l·lF.:K , l·lR 

K.BAK II : Tl\'AF' 40000 
:U.'015 REt1 :=;~usT PROGRAt·1 To m::;K As 'l·lPt=:: 1 

*32016 F.'.81 :*I l\U~ l·l<KLOAO .SAU ' ERA::;E::; F.'.At-1 
At-[J RE-Et-HER::; 'l~'.K It 
3202~1 LIST II 0:l·!F:K II : Rlt·l II 0: l·!F.:f<LOAD .::;Ai.) II 
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CAN NONS •S 101one er 1wo play.-1 rs Each na s. ?O c;nots ano ,, ••mt> l 1m1 110 t111 .t mo11•nQ 1.1rq t_•I l<: •dS 

really en1oy 1negame ATARI 1321'(1<11sc only SJ 9 

Send s 1 oo 1rel undablel tor catalog Vi sa and Mas1er Charge acceoled All order 
shipped W1 lh1n 48 hours Sa11slac l•O n guaran1eed Include S1 50 per o rder lor 
poslage & handling Dealer inQumes welcome 

ARMA DESIGN GROUP 

1201 Bridge S1ree1 . Asbury Park NJ 07712 

1201) 774.9099 
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QUALITY PRODUCTS FOR ATARI COMPUTERS ~ 

Sw1FTWARe\ I 
FROM SWIFTV 

ORDERED BY NASA 
Yes, the National 

Aeronautics and Space Ad· § 
minsitration selected these 

~ three quality products. 

I
§ 

s ,._<r, ~I~~~!~~ TM 


'>" All lntelleoen1 dlglUI actesSO<)' lo< your ATARI 810 Olsk 
'> '> Drive. lets you selec11vely write dalll ID both sides DI single 

sided and wrhe protected disks. DISK SENTRY cannot h.,m 
yOU< drive or disks. Installs and removes easily: no solderingS required . DISK SENTRY"s LEO signals system stalUs . prewn·S ng accldonlal emure ol data . DISK SENTRY Is a coovonienl 

ush button wrtte·prolect override whlcn can pay lor ilselt 
th vour llrst box ol disks. S39 .95 

sS 
_,,., *~ 

~.,..-

i 

~ * 

§ 

~ 


I

I
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SOFTWARE 	 §
§ 

SWIFTY TACH MASTER™ 
An accurale disk speed dlagnosllc u1 1hty program designed 
specrhca lly lor ATAR I BIO Dtsk Droves . Prov1oes easy·lo· 
read V1Sual 1nd1ca11an ot lhe speeo of any drrve connecle<I 
10 your syslem Using lhe accuracy ol machine language. 
TACH MASTER displays live RPM readings per second 
with a work ing rachometer accurate to v. RPM . Allows 
you 10 ad1us1 your drrve(s) 10 factory specs easily and al 
any lime in the convenience al your own home Comes 
complele w11h easy 10 lollow user s rranual S29 95 

SWIITT OATAUNK TM 
High Oualily Smart Terminal Communk:a1ions program . Easy 
lo use Mull i·Opt1011. Menu Driven Full pertonnance 
uploading/ downloading . Works In Duplex or Simplex modes 
supporting ASCII and ATASCll tra nsmission . Prinlor Dump . 
Screen Dump and Dtsk Search opllons. Use as remote ler · 
minal S.n<t/recelvo and 1tn programs anti data Illes . Savas 
tonnect lime ch.ii rges with commerctal serJk:es. Requires 
24K RAM . 810 Disk Drive. 850 lnlortace or equlvalenl. 830 or 
olher 300 Baud modem . (Prlnlor opllonal) S39.95 

.r:ic~oo~~ac.~=o:~~:IOl::cac)CC:.co~~io:icc.~QO!::aoc~ 

EWGAMES T 
HAUNTED HILL M 
In this super game you fi ght bat s and ghosts In 
the dark ol a cemetery. This exciting, all 
machine la nguage game has arcade quality 
graphics and speed. Requires Joystick. DISK 
ONLY. $29.95 

TRIVIA TREK TM 
A multiple choice game of tr ivia for one or two 
players or teams. Comes complete with fift y 
categories of trivia questions and over two 
thousand mult iple choice answers. A prog ram 
for creat ing your own tr ivia questions and an· 
swers is also Included. Play It for fun, test your 
knowledge or entertain friends Parents and 
teachers can also make up quest ions Great a1 
parties . 32K Disk Only. $29.95 

~f.X~::ioCiOO'!:icc~~..r..ocr:icc~ 

vlOeo cha!actors . VARIABLE UST ano VARIABLE PRINT 
programs help you prepare alphabetized annoLlted lisl of your 
program variables. A delete lines ulllity provides convenience 
ol llne deletion while a DOS CALLER gives you coovonient ac· 
ceu ID many DOS ulililles while your program Is In core 
Olsklisl prepares disk jackef labelJ. Many ol tnese programs 
work coresldenl with each olher and with your program Ofsk 
Dr iveand minimum ol 24K roqulroo S29 95 · 

· · 

UTILITIES 
DISKffiE INVENTORY SYSTEM TM 
Use this syslem to g.ain control ol your expanding 
disk/ program Inventory Ouk:kly get locations ol single or 
mutt1ple copies of your programs and all your voluable Illes. 
An Invaluable IDOi. this system ls aasy and convenient to use 
and lo updale . 24K disk syslem required . S24 .95 Prlnlor 

::::~IUTIES 
A valuable collecllon ol progr>mmmg ulilmes tor tne ATARI 
programmer. Tnls DISK ONL y packago Includes ol11 
Programming Aids I and addillonal programs deslgnecl 10 
make programming time more efficient Special MENU 
program runs both saVed anti liSlod programs . REM 
REMOVER elim1na1es REM st'11!menls so programs Like less 
core and run laster. PRINT 825 and PRINTEPS custom print 
programs prepare condensed . lndenlod anti paginated 
program lislings on your ATARI 825 or EPSON MX·80 pr1n· 
ler .Listings 10ent11y machine code. graphics anti inverse 

..:L PERSONAL DATA MANAQEMEHT 
~ 

~ 

§ 


I 

llI 

~ 

FILE-ITZTM 
This Is Jerry White' s popular database system 
for filing and managing personal and financial 
Inform ation . Create, store, man ipulate and 
retrieve all types of data. Special financia l entry 
and report programs create a powerful personal 
accounting system. Monthly Bar Graph 
program shows f inancial data on the screen 
and/or prinler. Support s up to four disk drives as 
well as the Ax ion Ramdlsk (If you have one). 
Malling lis1 program generates mall ing labels In 
one or two across format. Extensively 
documented In a ring binder. 24K Disk and Prln· 
ter. $49.95 + $3.50 for s~lpplng and handling. 

FUN ... .. &AMES fl TM 
WORDGAMES . POSSIBLE anti LEAPFROG giving you hours ol 
tun . challenge and entertainmenl. WORDGAMES . iwo games 
in ono. contains GUESSIT · a doducllvo alphabellc reasoning 
game lor one or IWO players and WOROJUMBLE · a multiple 
-d descrambllng puzz le wltn pLly-on·-d hints and 
myslery answers. lnslrucOons shoW how you can substitu1e 
your own words . Use POSSIBLE lo help descramble word 
jumble puzzles 0t to create your own. All lener /number com­
blnallons or permulallons of inpul are printed 10 screen or op­
lional printer. LEAPFROG is a Chinese-Checker type jumping 
game tn whk:h you lry to posttlon IWO sets ol animated jum· 
ping lrogs In a minimum number ol moves. I6K C.ssene 
St9 .95 : 24K Olsk S24 .95. Disk version of GUESSIT works 
wtth VOTRAX Type ··n·· TALK . A rul crowd pleaser 

~ COM ING SOON I 11*'1 S- ­
~ ReaHime Space Flight Simulations 


COMING SODNI Tllo Fl-AMlldor TM 

I 
-rII AN easy lo use llnancial package . 

ACCESSORIES 
VINYL DUST COVERS 
Custom sewn upholstery 

SorlM TM 

grade vinyl dust 

covers for ATARI 800 and 400 computers and 
the 810 and 825 peripherals. Protecting your 
equipment when not in use, lhese crisp black 
covers go well with any decor. Specify model(s) 
when ordering. $14 .95 each. 

I

I 


lii.OOl:lrCX:llOl:MX'CIO!:»CXllCIOCICXICIOCICXllCel 

send check or money order Including $2.50 

Shipping and Handling to· 


1'1106AAMMINQAIDSPACKA&EI TM EBSSWIFTY SOFTWARE INC 
Four ulillty programs IO help Increase programming eHrclency 	 ' lij'iiiiiil]i~
and learn more about your cornpuler. RENUMBER handles EB 54 BROAD HOLLOW ROAD II 
relorences and,... variables . Generales Olagnoslic Tables Maot.CGrd ME~~\~~54';:.~;l~747 VISA 
lor programming error delectlon PROGRAM DECODER N y R lcltnta 1dd 7y. % II1 ~1 11--···~i 
DECI MAL 10 BCD and BCD 10 DECIMAL programs give you ~ 	 I ··H u 
pracllcal way of sludying inlornal program represenL11ion and Hod fw "- crlliooM d- .-.Ion ud c.1.d. a lcceptN 
ATARI number·converslon procedures. Cornes with corn- ©t981 . t982SwittySollwate. Inc . 
prohenslve user 's manual. t6K cassene s14.95: 24 K disk §NOTE: ATARI• is a reglslored lrademark ol Atari Inc .. a 
St9.95 Warner Communicallons Company and all reforon<:es togATARI• shoulO be so noled . 

~===CICICl~c:ICI CICICl'Gr::ici Clr::ICI CICICICaCICI r::ICICla:r.....-~/~ 

I 
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How-To Use The 
6560Video 
Interface Chip 
Dale Gilbert 
Henegar.AL 

The ?560 Video ln~erface Chip. the VIC chip, 
provides low cost, high resolution , color video to a 
color monitor or a color television, and it also in­
corporates a sound generator, AID converters 
[analogldigita[], and even a light pen fea ture . 

The 6560, some RAM, a crystal, a few bus 
drivers, and a little decode logic is all the hardware 
that is required to add color and sound to a micro­
processor that has an expansion bus. 

The VIC capabilities include on-chip sync 
generation, screen grid size of up to 192 horizontal 
dots by 200 vertical dots , two character sizes three 
ind.epen?ent programmable tone generator~, a 
white noise generator, an amplitude modulator, 
screen centering, on-chip DMA address generation, 
and two modes of color operation. 

The 6560 VIC is manufactured by MOS Tech­
nology, Inc.. Commodore Business Machines 
incorporates the 6560 in their VIC-20 Computer. I 
purchased my chip from Falk-Baker Associates, 
382 Franklin Avenue, Nutley, ew Jersey 07 110, 
for $ 14.95. 

6560 Software 
To produce colored characters , VIC addresses two 
blocks of memory at the same time. This address 
method produces twelve bits of data . The eight bit 
block of memory is called the Character Pointer 
Block (called the screen memory on the VIC-20). 

The second block of memory is called the 
Character Color Block (called the color nibble area 
on the VIC-20). This block contains four-bit char­
acter color data. 

VIC takes the character pointer data, left 
shifts it three times, and adds the result to the 
character cell ba e address contained in bits ze ro 
through three of register five. 

VIC then puts the result on the address bus 
which addresses another block of memory called 
the Character Cell Block (called character bit maps 
on the VIC-20). This block of memory is eight bits 
wide. The data obtained from this address is video 
information on an 8 x 8 character matrix. The 
matrix is eight bytes high and eight bits wide. 

VIC takes the four-bit character color data 
and , if the MSB is 0, the character matrix wi ll be 
displayed in high resolution mode. If the MSB is 
one, the cha racter matrix will be displayed in the 
multicolor mode. 

When the high resolution mode is selected 
and when bit-3 of register-Fis a zero, a ll one bits of 
the character cell data will be displayed in the 
background color and all zero bits will be in the 
foreground color. The three remaining bits of the 
character color data specify the color of the fore­
gro~nd . The color of the background is specified 
by ~its fou: through seven of register-F. If bit-3 of 
reg1ster-F 1s 1, the one bits of the character cell 
data wi ll be displayed in foreground color and the 
zero bits will be displayed in background color. 

If bit-3 of register-Fis one, all the character 
c~ll n:atrix will have the same color background. If 
bit-3 is a zero, all the character cell matrix will have 
common character colors. 

When the multicolor mode is selected (MSB of 
the character color data is one), there is a pairing 
of bits of the character cell data. The character 
matrix now is a 4 x 8 dot matrix with each dot's 
color determined by the code of each pair. T he 
code has four possibilities: 00,0I,I0,11. If a dot 
cod~ is 00 , its color is the background color specified 
by bits four through seven of register-F. If the 
code is 0 I , the dot color is the same as the external 
bor?er color specified .by bits zero through two of 
reg1ster-F. If the code 1s ten , the dot color is the 
foreground color specified by the three bits of the 
character color data. If the code is 11 , the color of 
the dot is specified by bits four through seven of 
register-£. 

VIC produces a TV raster of up to twenty-two 
columns by up to twenty-three rows of character 
matrix surrounded by a border. The ba e address 
of the character pointer block contains the first 
upper left pointer for that character matrix. The 
base address plus one of the character pointer 
blocks contains the pointer for the next right char­
acter matrix. It is the responsibility of the M PU to 
manipulate the pointers in the character pointer 
block of memory. A whole raster of repeated char­
acters (character matrix) can be obtained by just 
repeating the pointers in the character pointer 
block. 

6560 Hardware 
The 6560 VIC has fourteen address pins (AO-A 13) 
and twelve data pins (DO - D 11 ). When the 02 clock 
is high , the MPU can place an address on the ad­
dress pins and read or write data into any of the 
sixteen eight-bit registers via data pins DO - D7. 
VIC decodes the address pins and selects registers 
zero through F when address 1000 through lOOF 
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Teach your commodore 
to use the telephone. 

Telecommunicate with McTerm 
Don't miss out on the 

computer/telephone revolution. 
With our McTerrn package and a 
modern, your Commodore 
becomes an intelligent terminal. 
You can interact with large and 
small computers anywhere in 
the world . 

Access databases like the 
Source ••, or Micro Net •• , or Dow 
Jones for up-to-the minute 
news, sports, stock market 
reports, etc. Write programs on 
your micro and run them on 
distant mainframes. 

McTerrn actually saves you 
money and time while you use 
it. There's no need to read data 
line-by-line as you receive it. 
Instead, you can quickly save it 
all to disk or printer and sign­
off. You save on expensive 
computer time and long 
distance phone rates. 

McTerrn sends and receives 
faster than anything else on the 
market - up to 1200 baud. 
Adjustable duplex, echo, and 
parity. Runs on any Commodore 
4000 or 8000 series computer with 
BASIC after version 1 .0. Works 
with most RS-232 moderns and 
supports auto dial. Write/Or Phone 
for Data Sheet. 

MCTenn connects you with the rest Of the world. 
Madison computer, 1825 Monroe, Madison, WI 53711USA.608-255-5552 

~(> FOR THE 

VIC 
Multiple I mcrface C onnm or 

~ This All-/11-011e Powerful Co1111ector /11 cl11des: 

MIC MO ... 	 Machine Langu age Moniwr 
A mus[ fo r machine language programmers 

and can b<O u ed wi[ h any memory size. 

M IC ED... 	 Editing Utili[ y Aid 

Gives programmers 26 new co mmand and 

can be used wi[h rhc Ml MO . 

MIC SET... 	 Rem Buuon 

Firsr [imc on VIC. Rese[ inscand y 


wirhour swit ching o ff computer. 


MIC SLOT. .. 	 Peripheral Slot 


Permits connection to any IEEE device , 


3 K upcr Ex pander fo r graphics or 


ex ternal memory. 


MIC SWITC H.. . 	 Memory/ Peripheral witch 


Gives the cho ice o f sc lcc[ing added 


periphera l memory or IEEE periphera ls. 


BASIC MIC PRICED AT $249.95 


MEMORY OPTIONS 


Selecr from Built - In JK, SK, 16K, 24K, or 32K 


RAM M EMORY BOARDS 


THE COMPUTER WORKS 

2028 Wcs1 Camdback 


Phoenix , Arizona 850 IS 

Tdcpbonc (602)/249-0611 


0 C"alC"r Inquiries ln\•i1c-d 
VI A 	 MASTERCHARGE 

VI CW'are 
By: MicroSpec Ltd. 

DATA BASE MANAGER : Create, Add, Delete, 
Change, Sort, Se arch, Pr i nt, Write, Read an d 
Browse are the commands available to you. 
You can manage your ow n data base. 8- k 
expansion required ...•......•.....••.. $17.g5 

HOME INVENTORY MANAGER: Keep track of all 
your household belongings for insurance 
purposes. Allows you to add, delete, search, 
so rt, etc . Will print totals and subto tals 
while listing your complete inventory. $14.9~ 

STOCK PORTFOLIO MANAGER: Will categorize the 
stocks you own and allow you to post both 
earning~ an d current quotes. Tracks the last 
s i x quotes and will graph the s tocks 
perfor•ance. Prints a comprehensive report 
with subtotals by category alo ng with 
percentage an d yield figu r es •.••.••... $17.95 

Many more progra1s available. Write for free 
catalog. 

VISA and MASTERCARD Accepted 

O'Call Ct. 
Texas 

(214) 867-1333 
75075 
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(the VIC-20's VIC chip ignores the A 15 line) is 
placed on the address pins. 

The address pins are input pins when 02 is 
o?e; if 02 is zero, then these pins are output address 
pms. 

When the 02 clock is one, the MPU can also 
write or read data to the character pointer RAM , 
the character color RAM, and the character cell 
RAM. The character cell memory may be RAM, 
ROM, or both. The base address of the character 
cell block and/or the character pointer can be 
changed by modifying a register in the VIC. 

When the 02 clock is low, the VIC addresses 
memory in such a way that the character pointer 
RAM and the character color RAM is selected at 
the same time. VIC must receive character pointer 
data on DO through D7 and character color data 
on D8 through D 11 at the same time. 

The R/W pin four is an input only pin and 
must be driven by the MPU when 02 is one and 
held high when 01 is one. 

Pins 38 and 39 are the master clock inputs. 
The 6560 VIC requires a 14.31818 MHz, two 
phase , five volt, non-overlapping signals. The 
master clock uses a standard 14.31818 MHz crystal 
(4x color) and the delay of 74LS gates to give a 
non-overlapping signal. Resistors RI and R2 are 
used to give extra pull up to CMOS levels. CMOS 
gates don 't seem fast enough for this clock. 

Pins 35 and 36 are the system output clock 
used for system timing and driving the clock of the 
6512 MPU (if used). A 6502 MPU can be used by 
feeding pin 36 to the 00 IN pin on the 6502. 
Removing the original 00 signal and wiring this 
new 00 is the only alteration needed on the mother 
MPU . 

Because the 6502 address lines are active 
when 01 is 1, the expansion address lines to the 
VIC and its associated memory must be isolated 
from the MPU bus during this time. 

The data bus should also be buffered and 
gated for this same reason. 

The system clocks are five volt, non-overlapping, 
l.02 MHz signals. 

Pin 19 provides the sound output which must 
be fed to an amplifier to a drive speaker. The 
output impedence is approximately 1000 ohms. 

Pin 3 is the output pin for the composite sync 
and the luminance signal. This pin is an open 
drain which makes it easy to shift to the needed 
voltage level for a RF modulator, TV first video 
amplifier, or a black and white CRT monitor. 

In the following wiring diagram, diodes K3, 
K4, K5, and K6; resistors R5, R6, and R7; and Cl 
make up the level shifter for a TV output or video 
monitor output. 

The VIC is a superior CRT controller for a 

B/W monitor due to the varying levels of luminance 
required for a color picture. VIC can produce 
varying shades of gray. 

Pin 2 provides the composite color signal. This 
signal contains the color phase and amplitude 
information plus the 3.58MHz burst signal. Pin 2 is 
a high impedence output buffer which can be 
applied to the first chroma amplifier of a TV, color 
monitor, or RF modulator. 

Pins 17 and 18 are the input pins fo1· the Pot-X 
and Pot-Y analog to digital converters. A pot is 
used to charge an external capacitor tied to the pot 
wiper and fed to pin 17 or 18. These pins are sys­
tematically pulled to ground afte1· each charge 
voltage reading. The voltage is digitized and depo­
sited in register 8 or 9. 

Pin 37 is the light gun/pen pin. The voltage of 
triggering is approximately 2.5 volts on the falling 
edge. Holding this pin low clears registers 6 and 7. 
The values of registers 6 and 7 represent the hori­
zontal and vertical positions of the current dot 
being scanned. The light gun/pen option is only 
available on a 6560-10 I which is sometimes iden­
tified by a white dot on the case of the IC. 

Address decoding must be provided so that 
the character color nibble RAM will be selected, 
when the character pointer RAM is addressed by 
the VIC, but not selected when the MPU addresses 
the character pointer RAM . A data bus transceiver 
must be provided to isolate the nibble bus from the 
byte bus along with the logic for this transceiver. 
The logic must enable the MPU to read or write to 
the nibble bus when the 02 clock is one. 

The expansion 02 may be used as the £(02) if 
the expansion 02 has no more than one LS gate 
delay and it is the true MPU 02. If these provisions 
can't be met, connect E(02) to the V02 (pin 36) . 

This author used addresses I000 through 
IOOF for the VIC; 2000 through 23FF for the 
character pointer block; 2400 through 27FF for 
the character color block; and 2800 through 2BFF 
for the character cell block. 

The addition of a 6560, a few RAM chips , 
and a few gates will free up and complement many 
a MPU. 

Color Code 
Auxiliary/Background/Border/Foreground 

0 BLACK 8 ORANGE 
l WlllTE 9 LIGHTORANGE 
2 RED A PINK 
3 CYAN B LIGHT CYAN 
4 MAGENTA C LIGHTMAGENT A 
5 GREEN D LIGHT GREEN 
6 BLUE E LIGHT BLUE 
7 YELWW F LIGHTYELLOW 
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VIC Control Registers 
Register 

RO l=I 
O=N 6 

Data 
Horiz. Center Vx4 Dots 
5 4 3 2 I 0 

Address 

1000 

RI 

R2 

R3 

R4 

R5 

R6 

R7 

RB 

R9 

RA 

RB 

RC 

RD 

RE 

RF 

Vertical Center Vx2 Dots 
7 6 5 4 3 2 I 0 1001 

~~ No. of Character Matrix Columns 
6 5 4 3 2 1 0 1002 

RV No. of Character Matrix Rows 1 l=D 
0 5 4 3 2 I 0 O=S 1003 

Raster Value 
8 7 6 5 4 3 2 I 

Base Char. CellBase Cfi 
Al3 Al2 A I AlO Al3 Al2 All AIO 

LP Horizontal Position 
. 7 6 5 4 3 2 1 0 

LP Venial Position 
7 6 5 4 3 2 I 0 

Pot·X 
7 6 5 4 3 2 I 0 

Pot·Y 
7 6 5 4 3 2 1 0 

Sw Frequency Osc. ·I 
l=On 6 5 4 3 2 I 0 

Sw Frequency Osc. ·2 
l =On 6 5 4 3 2 I 0 

Sw Frequency Osc••3 
l=On 6 5 4 3 2 1 0 

SW Frequency Noise Gen. 
l=On 6 5 4 3 2 I 0 

Auxiliary Code Audio Amplitude 
3 2 I 0 

Background Code 
3 2 I 0 

Abbreviations: 

I= Interlace 

3 2 I 0 

l=B I Border Code 
O=F 2 I 

S=8x8 Matrix 
D = I6x8 Matrix 

0 

1004 

1005 

1006 

1007 

1008 

1009 

IOOA 

IOOB 

IOOC 

IOOD 

IOOE 

IOOF 

N=None Interlace 
CP=Character Pointer 

Base-Address 
R=Raster 
V=Value 

B =Common Background 
F=Common Foreground 
LP= Light Pen 
Sw=Switch 

Color + 

Output MO, 
M02 

w LP 
N, V02 

N2 vo, 
N1 Al3 

A12 
All 

AIO 
A9 

AB 
A7 

A6 
A5 

A2 

AO 

COMPUTE! Books 
P.O. Box 5406 Greensboro. NC 27403 

Ask your retailer for these COMPUTE! Books. 
If he or she has sold out, order directly from 
COMPUTE! 

For Fastest Service 

Call Our TOLL FREE US Order Line 


800-334-0868 

In NC call 919-275-9809 

Quan. Title Price Total 

___The Beginner's Gulde To 
Buying A Personal Computer $ 3.95 
(Add $1.00 shipping and handling. Oulside US odd 
$4.00 air moil; $2.00 surface moil.) 

___	COMPUTE!'s First Bookof Atari $12.95 
(Add $2.00 shipping and handling.Outside US odd 
$4.00 air moil; $2.00 surface moil.) 

___	Inside Atari DOS $19.95 
(Add $2.00 shipping and handling.Oulside US odd 
$4.00 air moil; $2.00 surface moil.) 

___	COMPUTE!'s First Book of 
PET/CBM $12.95 
(Add $2.00 shipping and handling. Oulside US odd 
$4.00 air moil: $2.00 surface moil.) 

__Programming the PET/CBM $24.95 
(Add $3.00 shipping and handling. Outside US odd 
$9.00 air moil; $3.00 surface moil.) 

___Every Kid's First Book of 
Robots and Computers $ 4.95 __ 
Available in July. (Add $1.00 shipping and handling. 
Outside US odd $4.00 a ir moil; $2.00 surface moil.) 

__COMPUTE!'s Second Book of 
Atari $12.95 __ 
Available in July. (Add $2.00 shipping and handling. 
Outside US odd $4.00 a ir moil; $2.00 surface mail.) 

__COMPUTE!'s First Book of VIC $12.95 
Ava ilable in August. (Add $2.00 shipping or.d 
handling. Outside US odd $4.00 air moil; $2.00 
surface moil.) 

.................................•.••••....•......••.•••••• 

All orders must be prepaid (money order, check. or 
charge).All payments must be In US funds. NC 
residents add 4% sales tax. 
O Payment enclosed 
Please charge my: O VISA O MC O Am. Exp. 
Acc't. No. Expires 

Nome 

Address 

City 	 State Zip 

Country 
Allow 4.5 weeks for delivery . 

....••...........•••••.......•.••••.•.•...............••••.• 
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is available in Microform. 
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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. bidirectional. 50 to 19,200 baud rate, full 
modem controls. parity allOVl(S for two RS-232~ CBM 
ports. installs easily inside CBM: $199.95 

SX-100 IEEE-488/PET MODEM SORWARE: 
Best 810 modem software, by 8010 developer, 
works with Source!Micronel/CBM to disk/CBM to 
CBM; Intelligent Terminal Software: $79.95 

MX-200 IEEE-488/PET PARITY 
MODEM/SORWARE

Talk to a host computer requiring parity. all features 
of SX232: $399.95 

MX-113 THEn PROTECTION ROM: 
Plug 1n ROM. displays owner's name. etc. when 
computer turned on : $49.95 

ECX COMPUTER COMPANY 
2678 NORTH MAIN ST. 

WALNUT CREEK, CA 94596 
(415)944-9277 

For additional new product information and catalog 
send self addressed, stamped envelope. 

•••PET/CBMNIC? SEE SKYLES••• 

PET owners everywhere sing 

)) Thanks for the Memories)) 
to good old Bob Skyles 

. they hould . . . because Bob Skyle is the o nl y 
complet e o urce fo r memory boards fo r any PET ever 
so ld. O ld Bo b won' t forget yo u . 

And 1he kyle memory 'Y"Cm ha'e 1he highc,1 quali1y conirol o any 

compu1er-produ ·1 ever. Q,er I million bii' of kyle memof) boards are 

already in 1he field. Firs1 qualil) 1a1icand dynam ic RA'.\I S. 'olid soldered on 

(ip.,t quality gla~\ L'PO\ ~ . That i' ,.. h~ the~ arl' gu::ara nlerd -111 spite ofthe n l' h ' 

/(} h'ef prices- for 1.1 rull f\\O ~('a.rs . 


The boards. in,idc 1hc P -T CB:'>!. nNall in 1111nu1e\ "i1hou1 \pecial iool' or 

cqu1pmcnt ... ju t a ~CTC\\drhcr. 


Be.:amc of our ne" dynamic memor) de,1gn . and 1ocelebra1c old Bob'' 30;~ 

birthda). here arc 1he mashing ne" price : 

BK Memory .s:rsrem ori?.. 5150.00 now 5100.00 Sa1·e 5 50.00 
/6K Memory System oril!,. S-150.00 noH" SJ00.00 Sa 1·e 5150.00 
NK Memory Sy rem ori?.. 5650.00 no,.· S.J00.00 Sa 1·e 5250.00 

... For any P£Te1-er mode. \\'hen ordering . ju'I de\cribc) our PET by model 
number and indi a1e 1he amoulll and 1ype (or brand) of memor)' currcn1ly in 
the unit. 
Slupping and Handling ..... (USA I CanodoJ SJ.SO (Europe/ Asia) 15.00 

California residents must add 6% 16 V, 0osoles tax. as required. 
Visa / Mastercard orders: call 1ollfree (800) 227-9998 (excep1 Cali forn ia). 
Cal ifornia order : please ca ll (415) 965- 1735. 

i Skyles Electric Work 
2311:: oulh Whi mun Road 
Mou n1 ain View, California 94041 
(415 ) 965-1735 

NEW FOR '82 

•PAYROLL SYSTEM • 

C CB!"' 

• 
~commodore 

s2g500 

(INTRODUCTORY PRICE) 

• OVER 100 EMPLOYEES 

• 25 DATA FIE LDS PER 
EMPLOYEE 

• MULTIPLE RATES 

• OVERTIME 

• VACATI ON 

• SUBS ISTENCE 

• 16 GEN . LEDGER 
CATEGOR IES 

• PR INTS CHECKS OR 
CHECK STUBS 

• W2 FORMS 

• CALIF . OE3 AND 
DE3B , 94 1 ANO 
OTHER RE PORTS 

FOR MOD 8032 (4040 OR 8050) 

OTHER BUSINESS PROGRAMS AND PRICE LIST AVAILABLE 

oRn c-J/f:\~11~436 MENooc1No AVE .
u~L_SLJ~ SANTA ROSA, CA 95401 
SOFTWARE CO. (707) 544.3425 

•••PET/CBMNIC? SEE SKYLES••• 
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This compactor anal)'zes and compresses BASIC al 
lightning speed. For PETICBM, Upgrade and 4 .0 
B ASIC, with disk drive. 

Machine 
Language 
Compactor 
David L. Evans 
Ca ldwell.ID 

When the programs "Compactor" and "Un­
Compacto r" by Robert Baker appea red in the 
Sept./Oct., l 980 and May, 198 1, iss ues , res pecti vely, 
of COMPUTE! I immediat~ l y typed them in and 
tried them out o n several of my programs. 

To my dismay , compacting a 16K program 
required approximately 48-52 minutes . I am a 
colleg studem and spend a limited amoun t o f 
time o n my com pute r (a 16 K 4.0 PET ) due to study 
time a nd my j ob. T hat compacting time ate heav ily 
into the time I spend on my PET and I decided to 
do something abo ut it. This p rogram is the result. 

I tri d several d iffe rent BASIC ' e rsions of the 
program, but could come up with no no ti ceable 
increase in speed . I then decided to give machine 
language a tr y. T he resul t? A 947% increase in 
speed ! Even th is phenome nal increase in speed ca n 
be im proved a bit furth e r by eliminating the e1Tor 
checkin g in my input subroutine. 

T he program consists of fi ve diffe rent sections. 
The in put sectio n p rints the directi ons and inpu ts 
the in put and ou tpu t file names. The scanning 
sectio n sca ns the BAS IC prng1-am fo r ta rget line 
numbe rs and prints them f'o1· you to see, while also 
storing them for u e by the compacti ng section. 
T he compacting section compacts the p rogram 
(where poss ible) and prin ts "DO NE" when 
fini shed . 

A fo llowing ubro utine section conta ins an 
inpu t subrou tine , a line number checking rou tine, 
and a disk error routine. Following these four 
sections is the data and wo rk storage a rea. T his 
progra m was desig ned to run on both Upg rade 
and 4.0 RO Ms. It will au tomatically adjust itself to 
work on either ROM set, so all the user has to do is 
to LOAD the PROGRAM and type RUN. 

Running the progrnm is fairl y simple. Load 
the program into memo1·y with the LOAD o r 
DLOAD command, depending upon which com­
pu te r you have. If you do not have DOS 2.0 or. 
highe r , make sure that both drives a re initialized . 
T ype RUN , and the computer will print a short 
greeting along with some brief directions. 

Typing In Compactor 
Below a re the step-by-step instructions 
fo r enterin g and SA VEing Compactor. 
COMPUTE! generall y provides BASIC 
loaders so that reade rs who don't know 
machine language can easily type in and 
use mach ine language subroutines and 
programs. T hough it cou ld be do ne , we felt 
that creating a BASlC loade r fo r Compacto r 
would be too complicated to be wo r thwhi le: 
Compacto r sits in memory starting at ad­
dress 1024 (like a BAS IC program). A 
loader wo uld involve an awkward p rocess 
o f writing ove r itse lf and checksums wo uld 
be equall y di ffi cult to use. 

Instead , Compactor is presented as hex 
dump. To enter it into the computer: 

1. T ype: SYS I 024 (to e nte r the 

mac hine language mo ni tor). 


2. V\ hen prompted by the pe riod (.) , 
type M 0400 0460 and the screen will revea l 
(in hexadecimal numbers) the con tents of 
the memo ry cells between address 0400 and 
0460. You ca n type over these numbers and 
hit RETU RN on· each line , thereby entering 
the new numbers in to memory. So, for the 
first line, you type : 00 OB 04 FF FF 9E 3 I 
30 (RETU RN) . Continue on un til you've 
typed and entered line 0460 as it a ppea rs in 
the magaz ine listing. 

3. T hen do the next block o f memory. 
Type: M 0468 0500 and continue on , re ­
placing the values on creen with Compac­
to r 's numbers as p rinted . When yo u've 
typed in the las t line , (0870), you a re done. · 

4. ow Compactor is in your com­
pu te r 's memory and it must'be SAV Ed onto 
a disk. T ype : S "O: COM PACTOR", 
08,0400,0B 78 (RET URN ) and it will now 
be available fo r use as a program call ed 
"CO MPACTOR" on the disk in Drive zero. 

5. If the power we nt offjust before you 
fi nished (and you lost everything, includ ing 
yoUt- tempe r), you migh t prefer to take up 
the autho r's offer (at the end of the article) 
to make a copy for you. 

http:ldwell.ID
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After readin g the directi o ns, type in your 04E0 BE A9 0F B5 02 B5 03 A9 
input fil e name preceded b r th e dri ve number the 04EB 0B B5 04 A9 00 B5 Dl 20 
fil e is on. Example: O:COMPACTOR. You will 04F0 63 F5 20 F7 09 A2 00 BO 
th en be a keel for th e o utput fil e na me; do the 04FB 50 0C C9 00 F0 04 EB 4C 
same with it as yo u did with th e input file na me. 0500 F7 04 A9 2C 90 50 0C 90 
The compute r will then scan a nd compact yolll· 
program. If any disk e r ror is detected, th program 
will re port it and wi ll re turn to BASI C. Afte r yo ur 
program has been compacted , LO AD it into mem­ 0510 52 90 53 0C EB EB EB EB 
ury and t pe the CLR command ; thi s wi ll fix a ll th e 051B BE B6 0B B6 01 A9 05 S 5 
line links. Be sure to reSAVE the corrected cop y. 0520 02 B5 03 A9 0B B5 04 A9 

Clea rlv , machine language lends itself to input / 052B 50 B5 DA A9 0C S5 DB 20 
outpu t program more read il y th a n BAS IC does. 0530 63 F5 20 F7 09 20 CE 09 
O nce th e ba ics or how to o pen fil es from machine 053B 20 CE 09 lB AD 7S 0B 60 
la ng uage a rc lea rned ( ee COMPUTE! , Ap ril , 198 1, 0540 79 0B B0 0 7 C9 00 00 03 
# 11 ), it is easy to ge nerate inpu t/o utput prog1·ams 054B 4C Al 06 20 CE 09 AD 7B 
in machine la ng uage which \\'ill run at a phe no­ 0550 0B BO 7A 0B AD 79 08 BO 
me nal spe cl. 055B 7B 0B 20 07 09 AD 79 0B 

For those o f you who do not want co type this 0560 C9 00 F0 04 C9 S9 F0 0S 
in , I will make yo u a copy o f it if yo u will send me 056B C9 BO F0 04 C9 A7 0 0 EA 
$3 .00 and a self-addressed , stamped mail e r a nd a 0570 A9 00 SD 7C 0B BO 70 08 
bla nk tape or disk. For those who send a disk , l 057B 20 07 09 AD 79 0B C9 .3A 
have DOS 2.0, so all di k wi ll be written in DOS 2.0. 05B0 B0 DB 90 03 20 07 09 AD 

Da vid L v (//I S 05BB 79 0B C9 20 F0 EA C9 3A 
2202 Dli.1Ave. 0590 B0 5S C9 30 90 54 A9 0A 
Calrfo 1ell , ID 83605 059B B5 01 A9 00 SD 7E 08 A2 

05A0 0B 0A 2E 7E 0B 06 01 9 0 
05AB 09 lB 60 7C 0B 90 03 EE 

0400 00 0B 04 FF FF 9E 31 30 
05B0 
0588 

7E 
AD 

08 
70 

CA 
0B 

00 
0A 

EC 
B5 

80 
01 

7C 
0A 

08 
0A 

040B 33 37 00 00 00 AD 50 C3 05C0 lB 65 01 6D 7E 0B BD 7D 
0410 C9 2E F0 3S A9 24 BD F0 05CS 0B 3S AD 79 0B E9 30 SD 
041S 04 SD 30 05 SD EC 06 SD 05D0 79 0B lS AD 79 0B 6D 7C 
0420 09 07 A9 AE SD 69 06 SD 05D8 0B SD 7C 0B 90 03 EE 7D 
042S 6E 06 SD A7 06 SD S9 09 05E0 0B 20 D7 09 AD 79 0B 4C 
0430 SD 91 09 SD 99 09 A9 D9 05ES BE 05 AD 7C 08 80 S3 08 
0438 SD SS 06 SD SE 07 SD DA 0SF0 AD 70 0B 80 S4 0B 20 9C 
0440 0S A9 DC SD 89 06 SD SF 0SF8 09 AD BS 0B C9 FF F0 71 
0448 07 SD DB 08 A9 78 BS 01 06 00 AD 87 0B C9 00 00 07 AD 
04S0 A9 0B BS 02 A0 00 A9 00 
04S8 91 01 CB 00 F9 E6 02 AS 
0460 02 C9 16 D0 EF A9 0D SD 
0468 88 0B A9 00 SD B7 0B A2 0610 0B SD lE 06 AD SB 0B 80 
0470 00 BD 48 0A C9 00 F0 07 061B lF 06 AD 7C 0B SD FF FF 
0478 20 D2 FF ES 4C 71 04 A2 0620 EE 87 08 AD 87 0B C9 00 
0480 00 20 CF FF 90 S0 0C C9 0628 D0 0A EE BB 0B AD BB 0B 
04B8 00 F0 0S EB E0 12 F0 03 0630 C9 16 B0 22 AD B7 0B 8D 
0490 
0498 
04A0 
04A8 
04B0 
04BB 
04C0 
04C8 
04D0 
0408 

4C 
0C 
C9 
3A 
C9 
4C 
9D 
E0 
70 
D0 

Bl 
AD 
31 
D0 
00 
AD 
70 
12 
0C 
9S 

04 
50 
D0 
C4 
F0 
04 
0C 
F0 
C9 
AD 

EB 
0C 
CB 
A2 
07 
A2 
C9 
03 
30 
71 

A9 
C9 
AD 
00 
20 
00 
0D 
4C 
F0 
0C 

0D 
30 
Sl 
BO 
D2 
20 
F0 
BD 
04 
C9 

9D 
F0 
0C 
09 
FF 
CF 
08 
04 
C9 
3A 

50 
04 
C9 
0B 
EB 
FF 
EB 
AD 
31 
D0 

063S 
0640 
0648 
0650 
06S8 
0660 
06'6B 
0670 
067S 
0680 

44 
AD 
0B 
EE 
BO 
D2 
20 
60 
F0 
06 

06 
7D 
AD 
BB 
39 
FF 
E2 
A2 
07 
AE 

AD 
0B 
S7 
0B 
0B 
EB 
F2 
00 
20 
7C 

BB 
BD 
0B 
4C 
C9 
4C 
A9 
BD 
D2 
0B 

0B 
FF 
C9 
71 
00 
58 
0F 
lF 
FF 
AD 

BD 
FF 
00 
06 
F0 
06 
20 
0B 
EB 
70 

45 
EE 
D0 
A2 
07 
A9 
E2 
C9 
4C 
0B 

06 
87 
03 
00 
20 
05 
F2 
00 
73 
20 



commodore 

SHOW SPECTACULAR 


8032-32K 80 COL CRT 
REG $1495 $1065 

64K ADD-ON MEMORY 
REG $500 $395 

9000 134K SUPER PET 
REG $1995 $1795 

4032 32K 40 COL CRT 
REG $1295 $965 

4016 16K 40 COL CRT 

REG $995 $765 

8050-DUAL DISK 950K 
REG $1795 $1295 

4040-DUAL DISK 343K 
REG $1295 $995 

2031-SINGLE DISK 170K 
REG $695 $525 

C2N-CASSETTE DRIVE 
REG $75 . $65 

4022-80 COL PRINTER 
REG $795 $595 

8023P-136 COL PRINTER 
REG $995 $849 

8300P-40CPS LTR QLTY 
REG $2250 $1995 

8024-MANNESMAN TALLEY 
REG $1995 1595 

8024L-LETTER TALLEY 
REG $2495 $1995 

25CPS-STARWRITER 
REG $1895 $1445 

CBM-IEEE MODEM 
REG $279 $229 

VOICE SYNTHESIZER 
REG $395 $329 

PET TO IEEE CABLE 
REG $39.95 $34 

IEEE TO IEEE CABLE 
REG $49.95 $39 

VIC 20 
REG $299 $265 

VIC 1540 DISK 170K 
REG $599 $499 

VIC 1515 30CPS PRINTER 
REG $395 $349 

VIC 1011 RS 232 INTER 
REG $49.95 $39 

VIC 1112 IEEE INTER 
REG $99.95 $79 

*Winchester Disk 
*Commodore DOS 2.5 

• 24 Megabyte 

---- $6475 --­Strobe 100 Plotter 
·PET Interface 
• Software Pack 

---- $975 ____ 
SCHOOL SPECIALS 

3 for 2 Pricing 

--- CALL US! --· 
-· 20% Off on Software 

Special pricing on Atari, Apple, Digilog, Epson, Hayes Modem, Printwheels 

PHILADELPHIA COMPUTER DISCOUNT © 

P.O. Box 170 St. Davids, PA 19087 (215)687-8540 PREPAID ORDERS SHIPPED FREE 

VISA & MASTERCARD ADD 3% 
COD - UPS 

PA RESIDENTS ADD 6% SALES TAX 
MAIL ORDER PHONE 1-800-345-1289 

H11 81C 



162 COMPUTE! July, 1982. Issue 26 

06SS S3 CF AD 79 0B C9 2C 00 0S30 FF EE 7F 0B 20 07 09 AD 
0690 03 4C 70 05 C9 20 F0 03 0S3S 79 0B C9 22 F0 97 C9 00 
069S 4C 50 05 20 07 09 4C SA 0S40 00 El AD S2 0B C9 00 F0 
06A0 06 20 cc FF A9 05 20 E2 0S4S 00 A9 00 BO 79 0B A2 06 
06AS F2 A2 00 BO 49 0B C9 00 0S50 20 C9 FF 4C lC 07 A2 06 
06B0 F0 07 20 02 FF ES 4C AB 0S5S 20 C9 FF A9 22 20 02 FF 
06BB 06 A2 00 BO 70 0C C9 00 0S60 20 cc FF EE 7F 0B 4C 9C 
06C0 F0 04 ES 4C BB 06 A0 00 0S6S 0S AD 79 0B C9 3A F0 03 
06CB B9 70 0B C9 00 F0 0S 90 0S70 4C 05 07 20 07 09 AD 79 
0600 70 0C cs ES 4C cs 06 S6 0S7S 0B C9 20 F0 F6 C9 3A F0 
06DS 01 A9 06 S5 02 S5 03 A9 0BS0 F2 C9 SF F0 BA C9 00 F0 
06E0 0S S5 04 A9 70 S5 DA A9 0BSS 13 A2 06 20 C9 FF A9 3A 
06ES 0C S5 DB 20 63 F5 20 F7 0S90 20 02 FF 20 cc FF EE 7F 
06F0 09 AE S6 0B S6 01 A9 05 0S9S 0B 4C E9 07 AD 82 0B C9 
06FS S5 02 S5 03 A9 0S S5 04 0SA0 00 00 07 AD 7F 0B C9 AB 
0700 A9 50 S5 DA A9 0C S5 DB 0SAS 90 00 A9 00 so 79 08 A2 

0SB0 06 20 C9 FF 4C lC 07 20 
0SBS CE 09 lS AD 7S 08 6D 79 
0SC0 0B B0 07 C9 00 00 03 4C 

0710 09 A2 06 20 C9 FF AD 7S 0SCS 63 09 20 CE 09 AE 7S 0B 
071S 0B 20 02 FF AD 79 08 20 0SD0 SE S3 08 AD 79 0B SD S4 
0720 02 FF 20 cc FF A9 00 so 0SDS 0B 20 S3 CF 20 9C 09 AD 
072S 7F 0B 20 CE 09 AD 7S 0B 0SE0 S5 08 C9 FF F0 2C 20 07 
0730 so S0 08 AD 79 08 SD Sl 0SES 09 AD 79 08 C9 BF 00 03 
073S 0B A9 00 SD S2 0B lS AD 0SF0 4C 0F 0S cg 20 F0 EF C9 
0740 7S 0B 60 79 0B B0 07 cg 0SFS 3A F0 EB cg 00 F0 8S A2 
074S 00 00 03 4C 63 0g 20 CE 0900 06 20 cg FF A9 3A 20 02 
07S0 09 AE 78 08 SE S3 08 AD 
07SS 79 08 SD S4 0B 20 S3 CF 
0760 20 07 09 AD 79 08 C9 20 0910 E9 07 A2 06 20 C9 FF A9 

076S 
0770 
077S 
0780 
0788 
0790 
079S 
07A0 
07AS 
0780 
07BS 
07C0 
07C8 
07D0 
0708 
07E0 
07E8 
07F0 
07FB 
0800 

F0 
F0 
09 
A9 
AD 
06 
02 
AD 
08 
04 
00 
A9 
A9 
82 
cg 
20 
0g 
C9 
Ag 
C9 

F6 
0E 
AD 
01 
SS 
20 
FF 
S3 
20 
SD 
F0 
3A 
05 
0B 
FF 
cc 
AD 
S8 
01 
00 

C9 
C9 
79 
so 
08 
C9 
AD 
08 
D2 
7F 
12 
20 
n ....
OU 

4C 
AD 
FF 
79 
F0 
SD 
D0 

3A 
SF 
08 
82 
cg 
FF 
81 
20 
FF 
0B 
A2 
02 
7F 
Eg 
79 
EE 
08 
04 
82 
03 

F0 
00 
C9 
08 
FF 
AD 
08 
02 
20 
AD 
06 
FF 
0B 
07 
0B 
7F 
C9 
cg 
0B 
4C 

F2 
19 
00 
20 
00 
B0 
20 
FF 
cc 
S2 
20 
20 
Ag 
A2 
20 
0B 
89 
A7 
AD 
9C 

C9 
20 
00 
9C 
9B 
0B 
D2 
AD 
FF 
0B 
C9 
cc 
00 
06 
02 
20 
F0 
00 
7g 
08 

00 
07 
F6 
09 
A2 
20 
FF 
84 
A9 
C9 
FF 
FF 
8D 
20 
FF 
D7 
0B 
0S 
08 
C9 

091S 
0920 
092S 
0g 30 
093B 
0940 
0948 
0950 
0gss 
0g60 
096S 
0970 
097S 
09S0 
0988 
0990 
0ggs 
0gA0 
0gAS 
0gB0 
09B8 

00 
FF 
02 
20 
20 
F0 
F0 
20 
20 
4C 
Ag 
20 
BD 
02 
20 
20 
20 
Ag 
08 
08 
D0 

20 
20 
FF 
cc 
07 
F6 
04 
cg 
cc 
E9 
00 
02 
65 
FF 
E2 
E2 
E2 
00 
01 
01 
EC 

02 
02 
AD 
FF 
0g 
cg 
C9 
FF 
FF 
07 
20 
FF 
0B 
ES 
F2 
F2 
F2 
S5 
01 
01 
E6 

FF 
FF 
84 
A9 
AD 
3A 
SF 
Ag 
A9 
A2 
02 
20 
C9 
4C 
20 
20 
60 
01 
D0 
F0 
02 

A9 
AD 
08 
04 
79 
F0 
00 
3A 
00 
06 
FF 
cc 
00 
78 
F7 
F7 
A9 
A8 
09 
13 
AS 

01 
S3 
20 
so 
08 
F2 
00 
20 
SD 
20 
20 
FF 
F0 
09 
0g 
09 
0C 
AA 
CB 
SB 
02 

20 
08 
02 
7F 
cg 
C9 
A2 
D2 
S2 
cg 
02 
A2 
07 
A9 
A9 
A9 
BS 
AD 
AD 
cs 
C9 

02 
20 
FF 
08 
20 
00 
06 
FF 
08 
FF 
FF 
00 
20 
06 
05 
0F 
02 
83 
84 
cs 
16 

09C0 D0 DE A9 00 BD 8S 08 60 
09C8 A9 FF 8D BS 08 60 20 D7 

0810 
0SlB 
0S20 
082S 

D7 
F6 
22 
AD 

09 
4C 
D0 
79 

AD 
9C 
46 
0B 

79 
0S 
A2 
20 

0B 
AD 
06 
D2 

C9 
79 
20 
FF 

00 
08 
C9 
20 

D0 
C9 
FF 
cc 

09D0 
09D8 
09E0 
09E8 

09 
05 
01 
09 

AD 
20 
A9 
AS 

79 
C6 
01 
01 

0B 
FF 
8D 
8D 

8D 
20 
89 
79 

7B 
E4 
08 
08 

0B 
FF 
20 
A9 

A2 
8S 
F7 
00 



e 	We Stock More VIC-20 
Programs and Accessories 
than anyone in the USA! COMMODORE VIC 

• 	 We Stock " United Micra's"PERSONAL COMPUTER 
VIC-20 Super Programs! 

60% more powerful than VIC-20 Arcade Quality up to 256 
Levels-Super Graphics 
Sound-Fast Action 
Unrelenting Challenge. 

• 	 VIC-20 Owners Write for$299°0 
Free Catalog. 


Special Sale Price 


FOR THE SPECIAL SALE PRICE OF 
$299.00 you get the COMMODORE 
VIC-20 computer plus WE ADD 3000, 
BYTES OF MEMORY to give you 60% 
MORE PROGRAMMING POWER! This 
powerful fullsized extra featured com ­
puter includes the 6502 microprocessor 
(LIKE APPLE) 20,000 bytes ROM with a 
16K extended LEVEL II Microsoft BASIC, 
8000 bytes RAM plug in expandable to 
32,000 bytes RAM , 66 key typewriter pro­
fessional expanded keyboard with 
graphic symbols on keys , color com· 
mand keys, high resolution graphics, 512 
disp layable characters , text display is 22 
lines 23 characters, sound and music, 
real time, upper lower case, full screen 
ed iting cursor, floating point decimal and 
trig funct ions, string arrays, scrolling, 
multi statement lines, file managment, 
PEEK AND POKE. Assembly machine 
language is available. We have easy to 
use self teaching books and programs. 
Accept TAPE-DISK-PLUG IN CART­
RIDGES, connects to any TV, includes 
AC adaptor, R.F. modulator, switch box, 
self teaching instruction book, comes in 
a beautiful console case for ony $299.00. 

LOW COST PLUG IN EXPANSION 
Expansion accessories plug directly into 
this computer, extra RAM memory, Con­
trollers, a Cassette, A Telephone Modem 
for only $109.00, an 80 Column Printer for 
$375.00, even the HOK Disk Drive plugs in 
direct. You do not have to buy an expen­
sive expansion interface. 

WHY SUCH A LOW PRICE 
WE GIVE YOU 60% to 400% MORE PRO­
GRAMMING POWER THAN VIC-20! You 
can't beat our prices for the VIC·20 with 
increased programming power added! 
We sell direct to customers. We save 
you the prof it margin normally made by 
computer stores, department stores, and 
distributors. We are willing to take a 
smaller margi n to develop volume ! 

INVEST IN YOUR CHILDREN 
Educate your children while they play. 
Every kid wants to play electronic games. 
(We have some of the best). The next 
natural step for their curiosity is to try 
simple programming. They can do this in 
20 minutes with our simple self teaching 
instruction book. High schools are 
teaching computer math, science and pro­
gramming - some start in grammar school. 

If you provide this computer as a Teacher 
and Tutor at home, before you know it 
your child will be writing computer pro­
grams. You can use your T.V. to EDUCATE 
not frustrate your fam ily and eliminate 
T.V. boredom with programs that 
challenge, stimulate and entertain the 
whole family. We have a wide variety of 
games, recreational, home finance and 
educational programs to choose from. 
Why pay $140.00 to $295.00 for an elec­
tronic game wnen you can buy this power­
ful computer for only $299.00. 

COMMUNICATE WITH THE WORLD 
Plug in your VIC telephone modem. Now 
you can get a world of information through 
your telephone, plus electronic mail. Just 
dial up the information you want. UPI wire 
service, stock market, historical informa­
tion by topic from over 60 magazines, in­
cluding New York times. Airline informa­
tion , order tickets, get weather informa­
tion anywhere in the world , restaurant and 
hotel information , thousands of 
categories are on line for you, bus iness, 
finance, education, entertainment , games 
etc. YOU'LL BE THE TALK OF YOUR 
NEIGHBORHOOD. Our telephone modem 
price is by far the lowest available. · 

IMMEDIATE REPLACEMENT WARRANTY 
If your computer fails because of warranty 
defect within 90 days from date of pur­
chase, you simply send your computer to 
us via United Parcel Service prepaid. We 
will "immediately" send you a replace­
ment computer at no charge via · United 
Parcel Service prepaid. No one we know 
gives you this kind of warranty service. 
Most computer warranty service takes 30 
to 90 days to handle · this fantastic "im­
mediate replacement warranty " is backed 
by COMMODORE COMPUTER, a MAJOR 
national brand electronics manufacturer. 

SPECIAL SALE PRICE $299 
FOR ONLY $299 you get the POWERFUL 
28K COMMODORE VIC with 60% MORE 
PROGRAMMING POWER THAN VIC-20 ! 
28,000 bytes total memory (20,000 bytes 
ROM , 8000 bytes RAM and extended 
LEVEL II BASIC), the professional 66 
keyboard, color, sound, music self 
teaching instruction book, A.C. adaptor, 
R.F. modulator, T.V. switch box, owners 
manual plus all the other features listed, 
in a beautiful console . 

SPECIAL SALE PRICE $379 
FOR ONLY $379 you get the 41K COM­
MODORE VIC with 400% MORE PRO­
GRAMMl NG POWER THAN VIC-20! We 
add 16,000 bytes memory to the VIC-20. 
You get a total of 41,000 bytes memory 
(20,000 bytes ROM, 21 ,000 bytes RAM 
and extended LEVEL II BASIC) plus all 
the extra features shown for the 28K 
COMMODORE VIC. 

SPECIAL DATA CASSETTE SALE 
THIS SPECIAL DATA CASSETTE has 
spec ial electronics that elim inates 
loading problems and loss of programs 
recorded on tape! Includes tape counter 
and your selection of any $14.95 " GAME 
PACK" program FREE! !! Reg. Price 
$90.00 Sale Price $69.00 (A standard tape 
recorder will not work). 

15 DAY FREE TRIAL ,........................•........... 

DON'T MISS THIS SALE -ORDER NOW 

Please send me the 28K D Commodore VIC Computer for 
$299.00 

O 	Please send me the 41K 
Commodore VIC Computer for 
$379.00

0 Special Data Cassette $69.00 
We ship C.0 .D. and honor Visa and 
Master Card. 

Address ---------- ­

City ------------ ­

State _____ Zip Code _____ 


D VISA D MASTER CARD D C.O.D. 


Credit Card No. _________ 


Expiration Date _________,_ 

Add $10.00 for shipping, handling and In· 

surance. Illinois residents please add 

6% tax. Add $20.00 for CANADA, PUER· 

TO RICO, HAWAII orders. WE DO NO EX· 

PORT TO OTHER COUNTRIES. 

Enclose Cashiers Check, Money Order or 

Personal Check. Allow 14 days for 

delivery (21 days for Personal Check 

orders,) 2 to 7 days for phone orders. 

Canada orders must be in U.S. dollars. 


~••...•.••........•........••.....••• 


we are PROTECTOcommodore VIC 
experts!! 	 ENTERPRIZES 

BOX 550, BARRINGTON, ILLINOIS 60010 
Phone 312/382-5244 to order 
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09F0 80 89 0B 20 cc FF 60 A2 0AB8 40 5 0 4C 45 3A 20 20 20 
09F8 0F 20 C6 FF A2 00 20 E4 0AC0 30 3A 46 49 4C 45 4E 41 
0A00 FF C9 00 F0 07 90 A0 0C 0AC8 40 45 00 00 44 4F 20 54 

0AD0 48 45 20 5 3 41 40 45 20 
0AD8 57 49 54 48 20 54 48 45 

0Al0 
0Al8 
0A20 
0A28 
0A30 

20 
0 0 
01 
00 
00 

cc 
08 
60 
BO 
F0 

FF 
AD 
A9 
A0 
04 

AD 
Al 
00 
0C 
E8 

A0 
0C 
20 
20 
4C 

0C 
C9 
02 
02 
29 

C9 
30 
FF 
FF 
0A 

30 
00 
A2 
E0 
68 

0AE0 
0AE8 
0AF0 
0AF8 
0800 

20 
46 
45 
50 
20 

4F 
49 
2E 
55 
4E 

55 
4C 
00 
54 
41 

54 
45 
00 
20 
40 

50 
20 
00 
46 
45 

55 
4E 
00 
49 
20 

54 
41 
49 
4C 
3F 

20 
40 
4E 
4 5 
20 

0A 38 68 AD 89 0B C9 0 0 F0 07 
0A40 A9 00 80 89 08 68 68 60 
0A48 93 20 20 20 20 20 20 20 
0A50 40 41 43 48 49 4E 45 20 0810 54 20 46 49 4C 4 5 20 4 E 
0A58 4C 41 4E 47 55 41 47 45 0818 41 40 45 20 3F 20 00 93 
0A60 20 43 4F 40 50 41 43 54 0820 46 4F 55 4E 44 20 54 41 
0A68 4F 52 00 00 00 42 59 3A 0828 52 47 45 54 20 4C 49 4E 
0A70 20 44 41 56 49 44 20 45 0830 45 20 4E 55 40 42 4 5 5 2 
0A 78 56 41 4E 53 00 00 00 45 0838 00 93 54 4F 4F 20 40 41 
0A80 4E 54 45 52 20 46 49 4C 0840 4E 59 20 4C 49 4E 45 53 
0A88 45 20 4E 41 40 45 20 57 0848 00 93 43 4F 40 50 41 43 
0A90 49 54 48 20 54 48 45 20 0850 54 49 4 E 47 20 4C 49 4E 
0A98 44 52 49 56 4 5 20 4E 55 0858 45 20 4E 55 40 42 45 52 
0AA0 40 42 45 52 0 0 00 50 52 0860 2E 2E 2 E 2E 00 93 12 44 
0AA8 45 43 45 44 49 4E 47 20 0868 4F 4E 45 00 00 00 00 00 
0A80 49 54 2E 00 00 45 58 41 0870 2C 5 0 2C 57 00 00 00 00 © 

SMITH CORONA® 

Daisy Wheel Printer/Typewriter 


with Letter Quality Printing. 


RS232 or IEEE-488 

Interface Included. 


Use with CBM, Apple, Atari, 

and Others. 


TP-1 
Available 

at $789.00 

Albany Typewriter & Computer 
923 San Pablo Avenue 
~ Albany, CA 94706 • 
- (415) 526-1959 

NEW FOR ATARI 
FROM 

MMG MICRO SOFTWARE 

••• • ••••GAMES•••••••• 
CHOMPER · All machine languag arcade game One of 1he only 
compu1er games wit h 1nt elhgent monsters Des 11ned to become a classic 

Requires 16K . l Joystick .. . . .. ... .. . . . ... ...... . .. .. $24 .95 

ASTEROID MINERS · Race against l ime! Your mission 1s to mme 
all 1he asteroids before lime runs out BASIC and machine language 

Requires 32K. l Joystick .... . ..... . ... . . . ... . . .. .. .. .529.95 

••••••••NECESSITI ES•••••••• 
DISK COMM ANDER · Jus1 save 1h1s program on your BASIC 
disks and 11will au1oboo1 and au 1oma11cally hs1all programs from the d isk 
on10 you r screen. Simply run any program by lyping in a number 

Requires 16K. Disk only ... . . . .. .. . .. . . . . . ... . . .. .. $ 19.95 


RAM TEST · The most thorough and fas lest memory tesl available 
for !he a1ar1 This dll machine langu.>ge prog ram lakes 4 mm 10 1es148K 
h's !he only program 1ha1 1 ts the CdCtridge area of RAM G ood lor n<'w 
400 800 compu1 r owners dnd for t sling n w RAM hoards 

Requires K..... . . . . . .. . . . . . . . . . . .. . .... $ 19.95 

••••••••BUSIN ESS/HOM E•••••••• 
MAILING LIST - Extremely fas! BASIC and mar hme language 
prog ram. Each da1a disk holds over 500 files Sor1 on any of 6 fields a1 
machine language speed Use any size labels or envelopes. 

Requires 16K. D isk only . . ... .. .. . . . ....... ... .. ... .. S39.95 


Unless 01herw1se specified , available on casse 11 e anci disk Please spec1ly 
when ordering 

MMG is s~ek i ng new Aturi Aul hors Please call o r wrile for details 

Please send check or money order to: 

MMG MICRO SOFTWARE 


P.O. Box 131 

Marlboro, New Jersey 07746 


or call (20 1) 583-4362 For C.O.D. deliveries 

New Jersey res1den1s add 5'\i stat e tax. 
ATARI IS d reoglSH'rrd 1ri)(j~m.uk of ATARI. Inc 

http:1ri)(j~m.uk
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Insight: Atari 

Bi ll Wilkinson 
Optim ized System s Software 
Cupe rtino. CA 

This month I will fir st respond to ome of that 
una nswe red mail; th en pa rt six of Inside Atari 
BASIC [a ro 11ti1111i11g ni11s within this ro/1111111] will 
delve furth e r into string and arra y magic; and 
finall y we will do a prelimina ry ex plora tion of the 
d ep ths of Atari's FM . 

Graphics Revisited 
Actually. th e title of this section might bene1· be 
"machine la nguage revisited .'' Probably none of 
my columns has generated as much res ponse as 
part four of Ill )' Atari 1/0 serie . subtitled 
"Grap hics," in the Fe bruary, 19 2. issue of' 
COMPUTE! nfonunatcl y. most of the re ponsc 
has bee n of the "I can 't make it work" va rie ty. Of 
course, my first res ponse i. "but I /wow it works!" 
'i et ·till the len e rs ask. ''Hu\\':- " 

I d o no t inte nd Lo turn this column inw a 
tutorial on machine language. There are severa l 
good books available on 6502 machine language 
(including the Inmans' book specifically for The 
Atari Assembler), and any struggling beginner who is 
trying to ma ke do without a l least one of them is 
simply a masochist. However, my ego ·ays that it 
will be beller fed if mo1·e readers understand m y 
articles. 

For the most part, it seemed that those who 
had trouble with m y Februa1·y art icle assumed tha t 
what was published was some nea t program to be 
used as is. Not so! I had simpl y given yo u a set of 
subroutines to use with your own programs. For an 
example , le t us ta ke a simple BA IC routine and 
its machine la nguage quiva lent. Fir l , th e BASIC: 

30000 POKE 20,0 : POKE 19,0 

30010 IF PEEK(19) = 0 THEN 30010 

30020 RETURN 


Now, you would not mistake that for a comple te 
BASIC program. But, if I told you that e nte ring 
this routine and then executing a GOSUB 30000 
from your program wou ld produce a 4.2667-second 
pause , you would know when and how to use it. So 
le t's do the same thing in machine language: 

PAUSE 

LDA#O 

STA 20 ; "poke 20,0" 

STA 19 ; " poke 19,0" 


LOOP 
LOA 19 
BEQ LOOP ; "if peek( 19) = 0 then loop" 
RTS ; " return" 

Again, this is 1101 a complete program! But if 
you enter it (say at the end of you1· own machine 
language program) and then execute a JSR PAUSE, 
it wi ll produce a 4.2667 second pause. Note, then , 
that J R in machine language is the equivalent of 
GOSUB in BASIC. 

The graphics routines (Program 5) in my 
February article are just subroutines, to be placed 
in your own machine language program a nd then 
JSRed to perfo rm their actions. Perha p the bigge t 
mista ke I mad e was in presenting the e as a n as­
sembled listing (complete \\·ith "* = $660"). I cer­
tainl y neve r used them as such. In point of fact, I 
tes ted them by .I CL DEing them in m y test 
programs, which were written with the OSS EAS ID 
Assembler/Editor. And one of the test programs I 
used was , indeed , the example given on page 77 of 
that same article. 

So how do yo11 get these subroutines in and 
working for you? First and foremost, yo u obviou ly 
must t p in a ll that code. Perhaps the be L thing to 
do \\'Ould be to type it in exactly as shown, including 
even the"* = $660 'and the ".E D '.Then assemble 
it and carefully compare the object code generated 
with that in the magazine. When a ll a ppea rs correct, 
re move the' '* =" line and the ".EN D" line, re­
number the whole thing (I would suggest REN 
29000,5 or something similar), and LIST it to 
diskette or cassette. Now use EW a nd write your 
mainline code. When yo u are r aso nably satisfied 
with it, LIST it to di k or cassette a lso. 

Now what? Obviously, if you have OS/A + , I 
suggest you use .INCL DE (an assembler pseudo­
op which allows you to include one file while as­
sembling another). In fact, I te nd to write assembly 
code tructu red as follows: 

.INCLUDE #D:SYSEQU.ASM 
<my mainline code> 
.INCLUDE # D:library-routine-number-1 
.INCLUDE #D: library-routine-number-2 

.END 

If my "mainline" code is big enough, I may 
even break it into two or three pieces and 
. I CLU DE each of them separately. 

But what if you don 't have .I CLUDE capa­
bility? Well , several assemblers have "FILE" or 
"CHA IN," which are not quite as nexible (since 
yo u don 't return to where you left off after yo u 
have asse mbled a chained-to file .. .thus making the 
procedure next to useless for zero page equate 
files , etc.); but the principle is generally the same: 
put your mainline code first and then CHAIN to 
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th e subro utine fil es. 
And what if you have the Assemble r/Edi to1· 

ca rtrid ge? (Fo r a ll or iLs fa ults. it is still a rema1·kably 
fl exible too l. especia ll y consideri ng tha t it is usable 
wid1 cas eue-based systems.) Ao-ain , th e princip le 
holds. T he o nl ) 1·eal di ffe re nce is tha t you must d o 
the INC LUDEs yourself. How? V ia the ENTE R 
comma nd. If ~ ·o u have n 'L noticed it up until now. 
get yo ur ma nua l a nd read u p o n the··. ,[ op tio n or 
ENTE R. Yo u ca n me rge two o r mo re machine 
la ng uage p rogram fi les (incl uding cassette fil es) \·ia 
Lh e ··. M" o ptio n !J ust as yo u can with BASIC, exce p t 
that BAS IC always presu mes you wa nt to merge. 

Are there thi ngs to wa tch o u t fo 1·? O f cou rse. 
Wo uld I eve r g ive yo u a meth od witho ut a handful 
o f caveats? ( I) If you ENTER/me rge a fil e with line 
numbe rs which maLch so me (or all ) of those in 
me m01· "you will overwri te the in-memo r y lines. 
(2) [ f you EVE R fo rget the", ['"optio n , you will 
wipe o ut eve rything in me mo r y so fa r. (3) Yo u 
wo n 't find o ut abo ut duplicate labels umil you 
asse mble the whole thin g. 

But even with a ll these ca utio ns, I st rong~Y 
recomme nd Lhal yo u sto1·e each o r your ha re.l­
ea rn ed routines o n its own fi le/casse tte. It th e n 
beco mes a lmos t easy to wri te the next program 
Lh at needs some o f th ose same ro utines. 

By th e wa)' , cau tion number I in t he prev io us 
pa ragra ph is th e reaso n I suggested RE um be1·ing 
th e g..-aphics mu Lin es tu 29000 . o r some such out or 
th e way place. Ir you ma ke no Les of wh a t each file 
(or cassette) d oes, as well as wh a t line numbers it 
occupi es, you ca n bu ild a powe rful library. And a 
P.S.: ge ne ra ll y . . INCL DE, FILE, a nd C H \I N 
comma nds do no t req uire unique line numbers. so 
you need no t worry about RE umberin g sub­
rou tines fo r use in such en vironmenls. 

Gozinta and Gozouta 

As lo ng as \\'Ca re on Lhe subject o r machine la n­
g uage tec hniq ues, l wo uld like to po in t o ut th e 
absolute necessity of es tab lishing entry a nd ex it 
con\'cntions fo r each and ever y subroutine. Agai n. 
if ~·ou will 1·e l'e1· LO Program 5 from the February 
iss ue, you will no te tha1 each routine (G R . ..\PH JCS . 
CO LO R, POS IT ION, PLOT, LOCATE. 
DR AWTO, and SETCOLO R) specified ENT ER 
a nd EX IT co nd itio ns. For exa mple, G RA PHI CS 
requi res tha t 1he cl es ired graphi cs mode n umbe r 
be p laced in the A-regisLe r befo1·e the J SR 
G RA PHI CS. pon re turn (RTS) , the \'-registe r is 
g ua ranteed to conta in a comple tio n status. 

O n mac hines with mo1·e 1·egi ters . it is good 
p rac tice Lo \H ite su broutines in a way Lha t a ny 
registe rs no t specifica ll y des ig nated in the E TE R 
and EX IT conditio ns a re re turned to th e calle r 
uncha nged . On th e 6502 micr o p rocessor , thou gh , 

it is ge ne rall y ha rd to write an y signiVica m routine 
that d oes no t affec t a ll t h ree registe rs. T herefore. I 
have ad o pted the opposite com ·en tio n fo r this 
C P ': I f th e ENTE R/ I:: :'\ IT commc nls d o n't say 
o th e rwise, 1 pres u me thaL all registe rs a re ga rbagc 
whe n Lhe routine re turns. v\f ha t CO ll\'entio n \IO U 

ad o pl doesn't reall y mauer: just be sure to st.ick to 
one, a nd o nl y o ne, me t hod and you wo n ' 1 go 
wro ng. 

FILL From Machine Language 
Fo r those o r yo u who a rc expe ri enced mach ine 
la ng uag-c progra m mers and have no t been ke pt 
ente rta ined up 10 Ll1is po int . take hea rt. T he oLhe r 
question mnsl as ked a bo ut m y F ·bn1a r y a nick was 
so meLhing like ''so how d o ~1o u call FI LL rro m 
asse m ble r?" I g uess my commem th a t fl LL fro m 
asse mbl y language was cx·1ctl y th e sa me as fro m 
BAS IC did n't ma ke a vc r )' good impressio n . o , 
o ka v, I kn ow wh en I'm lic ked . He rcw iLh is a Fl LL 
subi·oULinc . which I \\'ould hope you wo uld include 
with the res t o f Lhe graphics ro u tines and keep in 
your libra ry for futu1·e use . 

T his tim e , I won't make th e mista ke o f putting 
in line numbers a nd using "* = .. a nd ". E D" T his 
is a stra ig ht subroutine; type it in and.JSR to it 011/y 
afLc r yo u have satisfi ed its ENTER conditions . 

FILL H ,V 

ENTER: Al 11.1 / /11 111/' /m •vio usly t! m11• 11 lh 1• right ha 11t! I'll gt• 

ufth l' arl'll tu he Fl LLcd 11i11 J S R \ f () P LOT a11d 
DR. A H T O.} 11sl priur to.fS H Fl LI .. it 11111.1t lt 111 11· 
/mj11n11NI a.JSU /'LO T 1111·.1 111 /Jli.'h !hr lo/1 (o r 
/111 // 11 11111(Ihi' Ii 111' wit irh H•ill 1fr/iIll' fIll' !1jI 1•t!gt of 
/h f'(lf('(/ lo lw 1-·11 .l .1•d. Fii .i . / m •.1111111'.' Iha! /hi' 
rnlur lo/ ill 11 •ilh is 1/111/ wltirh wrt., 111 11s/ rl'Cl' ll llv 
rlt()s1•111 •i11 J S H. COL OR. Finrt l!v. 11111·1t1ry. FI LL 
1'.\'jn•r/., lh1• l"l'/.!;is/1•rs lo .,pni/y !hi' ending /1wili1111 
of lh1• li1ll' ll'hirlt u•ill t!r//111 · /hi' /1'fI l'rlg1•11(1 111' 
/I/Irr! au·a. (/.1 /111/1111 •.1: 

h (lwriwnlril) /w.1ilio11 i11 X.r\ l"l'gisll'r.1 
(X hrts LSN 1{posifi() 11 . r\ has \J SR J 

1•(1•nlirn/) /m.1i/i() ll in )" rl'gi.1/n 

EXIT: >"· rl'gi.1/t'f hf/I rn111 /1frti1111 ,/nl"·' / ro111 OS/ ill 
r1111Ii11 1' 

FILDXI. /(-)~, :11·hcn.: :\1 0 wa11 1s t h e li ll color 
CFILL 18 :li ll i, :\1 0 I H 
: rest <11' cquatt's are frc 111 1 Ft'hruan· anirk ;11ul pr<>gra 111 : 

FILL 
JSR POSITION : s11 bro ut in c f'rn m Feb. I ~18'.? 

art icle 
LD A SAVECOLOR : 1·; ilu t't's t;1lil i,h cd 1·i;1.JS R 

COLOR 
STA FILDAT :scc BAS JC: m a nu a l:rolo rused 

f'o r F ILL 
LDX # 6*$10 : lilc 6 . .11·h c rc S: 11orn1a ll y is 



STATISTICS 
FOR 
RESEARCHERS 

R-STAT 
Friendly, easy to use, 
well docwnente d . 

INCLUDES: 
e Dalabase with IIansformations 
e ANOVA N - way 
• Ana lysis of covariance One - way 
• Stepwise Multiple Regression 

(with Ridge-regression) 
e Univariate Statistics 
e Mulitple range tests 
• C rosstabs 
• t - tests 

e Graphics 

• Menu·driven 

DISKETI'E 
&MANUALS 

A.TARl®DOS II---~ 
For a FREE BrochUie or furthe r 
information please call or write . 

P.0 . BOXI035 
CO: CENTRALIA. WA 98531 

('206) 73s.n1•Dso 
VlSA & MASTERCHARGE ACCEPTED 

" ..-.- .. / ·".;,~ 

SOFTWARE AUTHORS! 
for Apple, Atari, TRS-80, NEC, Hitachi. •.. 

Brdderbund Software is looking for new authors to join its 
international team of programmers. If you have a product for 
the micro market, let us show you the advantages of working 

. ·. - ­ · with our team of design, production and distribution 
·­ · ·:. ;. . . specialists. .. ... ., .. ~~~":" · 

Call or write for our free Authors Kit today or send us a .. _.... ·.: 
machine readable copy of your work for prompt review und~r" ;.-'(.: ';~;:-:=' ·' 
s trictes t confidence. · - : :''~·:_;<.'.. { 

derbund Softwar 
'.;-.~ :.- - .. · 1938 Fourth Street. Son Rafael. CA 94901 

}! .., ...... ., 

RAM 

For ATARI 


48KRAM BOARD FOR THE 400 

• Increases memory capacity 

• Reduces power consumption 

• Reduces heat 

48K Board $240 
32K Board $100 

INTEC 

PERIPHERALS 
CoRP 

906 E. Highland Ave. 

San Bernardino , CA 92404 


(714) 881-1533 

A Revolutionary Concept In Software 

For The ATARI" 400 and 800 Computers 


fhe lrtterattiw Storyboolt 

Sammy The Sea Serpent 

A Storybook Program For Children Ages 4 to 7. 

Sammy The Sea Serpent 
is the story of an imaginery sea creature who 
is lost and trying to find his way home. The 

story is read aloud to your child by a 
professional actress. While the t.ale is being 

told, the child uses the joystick to help Sammy 
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LDA #CFILL 
STA ICCOM,X 
LDA # 0 
STA ICAUXl ,X 
JSR CIO 
RTS 

; the fill command (X IO 18) 
; ... is specified 

; re member, XIO 18. #6, 0 
; and let the 0 do the work 
; .. .and give us status in the Y-reg 

By the way did you notice that we didn't actu ­
a lly specify "S:" for the XIO. as specified in the 
BAS IC manual ? T hat's because the BASIC manual 
doesn't te ll the whole truth . lf you perform XIO 
on an already open file , the operating system ig­
nores any filename yo u give it! Want to save a little 
space in yo ur BA IC programs? se 'XIO 18,#6 
O,O,junk$' where junk' is any string variable you 
happen to be using for any other purpose in your 
program. 

Inside Atari BASIC: Part 6 

Last month , we de lved in to the hopefully-no­
longer-m ysteriou deta ils on ho\\ string and array 
space is a llocated from Atari BASIC and BASIC 
A +. We showed how to foo l BASIC into believinrr0 

that a perfectly ord inary ·tring was located smack 
in the middle of creen space. The advantage of 
such deceptions is that BASIC can move strings of 
bytes at ex tremely high speeds, faster than you 
could ever hope to accomplish with any BASIC 
subroutine. 

We did not discuss one other significan t use of 
such string mov s: Player/M issil e Graphics . Obvi­
ous ly, if you can move the screen bytes around , 
you can move the players arou nd just as we ll , and 
just as fast. Aga in , seve ral ga mes and utilities now 
avai lable on the market use just th is technique. 

I also promised in the las t co lumn to tell of 
possible uses for multiple variables in the same 
address pace (that is, having a string and an array 
occupy in g the sa me hunk of memory). If the idea 
interest yo u. read on. 

One thing which BASICs in gene ral lack is a 
good means of handling record input/output. How 
many times have you seen programs doing disk 110 
using PRI T# and INPUT#? Yueh. (I have evera l 
1·easons for that "yuch," but the be.tone is simply 
that PRI 1T#ing an item means that the number 
of disk bytes occupied depends upon the contents 
of the item. ) But what is the alternative? With 
man y BASICs there is none. With Atari BASIC 
there is at least GET# and PUT#, but they are 
slow. So let us examine a way to make PRINT# 
and IN P T # work for u , instead of against us. 

First, we will examine a mall program: 

100 DIM RECORD$(1) ,NAME$(20) ,QUANTITY 

ORDERED(O) 

110 OPEN #1,8,0,"D:JUNK" 

120 VVTP = PEEK(l34) + 256*PEEK(l35) 


130 POKE VVTP+4,27 POKE VVTP+6,27 


140 GOSUB 900 


150 PRINT "GIVE NAME AND QUANTITY:" 


160 INPUT NAME$ 


170 INPUT TEMP : QUANTITYORDERED(O) = 

TEMP 

180 PRINT #l;RECORD$ 

190 CLOSE #1 

200 REM --- READ FILE WE JUST CREATED 

210 OPEN #1,4,0,"D:JUNK" 

220 GOSUB 900 

230 INPUT #l,RECORD$ 

240 PRINT "WE READ BACK IN:" 

250 PRINT ,,NAME$ 

260 PRINT ,,QUANTITYORDERED(O) 

270 CLOSE #1 

290 END 

900 REM CLEAR THE VARIABLES -- ­

910 NAME$=" ":REM 
20 BLANKS 

920 QUANTITYORDERED(O)=O 

930 RETURN 

Surp1·ised? Even though we cleared the va1·i­
ables in line 220, the input of line 230 re-read 
them from the file. How? Because line 130 set the 
dimension and length of RECORD$ to 27 , which 
includes the origina l single byte of RECO RD$, the 
20 byte of A lE$, and the six bytes of the single 
element of the array QUA T ITYORD ERED. So 
PRINT# thought it had to prinl 27 bytes for 
RECORD$, and INPUT# a ll owed RECORD$ to 
accept up to 27 bytes. 

Wow! With one fell swoop we have managed 
to allow fast disk I/O of any sized record , right? 
Wrong. Unfortunately, there are several limitations 
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to this technique . ( I) The record cannot be over 
255 bytes long or I PUT# won ·t be able to retrieve 
it a ll. And an y size ove r J27 bytes will wipe out 
routines/data in the lowe r ha lf of page $600 mem­
ory. (2) The record cannot contain a RETUR 
(155 decimal, 9B hex) character. IL will print fin e , 
but the I PCT# will terminate on the first RE­
T RN it sees. (3) The o ther strin gs in the record 
( AME$ in our example) will no/ have their lengths 
set properly b)' the IN PUT# , thus necessitating 
someth ing like the routine al line 900. But if ·ou 
insert ' 280 PRINT LE N( AME$r. you "·ill always 
get a result or 20. 

Wel l, limita tions one and three a rc easy eno ugh 
to predict and understand , but how do you insure 
that your data does not con ta in a RETURN code? 
For strings which have been INP T by a user, 
that's easy: the RET R code will neve r appear in 
such a su·in g. But what about numbers? Remember 
that we will be printing the imernal form of Atari 
decimal f1oating poinL numbers. Can such numbers 
contain a byte with a va lue of 155 ($9B)? Yes , but 
such a number wou ld be in the range or -l E-74 to ­
9.E-73, which is unlikely enough to ig nore for most 
purposes. 

So, in summary, is this make-a-1·ecord tech­
nique usefu l? I'm not sure . Certainly BG ET/BP T 
or RGET/RP T from BASIC A + or th e i1· USR 
equivalents under Atari BASI C a re much easier to 
code and u e . And, ye t, the1·c i ·a certain elegance 
to record-oriented techniques which is not entirely 
lost to me. I probably will stick with the constructs 
we invented for BASIC A+, but I would re peel a 
program using the above techniques . 

A few las t commments: the pokes of line 130 
depend on RECORD$ being the first variable 
defined. Recall my comments from last month 
about LISTing and reE TERing a program to 
insure a particular order of definition. Also, if you 
need to alter a variable other than va riable number 
zero , remember· that the formulas are: 

VVTP + 8 * VNUM + 4 for the LSB of the length 
VVTP +8 * VNUM +6 for the LSB of the DIMension 

(and , aga in. see last momh's art icle for full er 
explanations). 

And , fina lly, I reall y would be interested in 
hearing from anyone who uses the techniques I 
have devised here to produce a unique, real-world 
program that does thin g · that can 't be clone 
otherwise. 

Fun With FMS, Canto The First 
Remember that fix for burst 110 I gave yo u in the 
\fay, 1982 , is ·ue? Did you try it ?. Diel it prevem 
burst 110 errors? Yep. Did it slow down every kind 
of disk read? Yep. Oooooopsy daisy. Well, you 
can't be completely right all the time. This month , 

we will try again. 
First, I would like to ex plain , in te rms of the 

FMS list ing a nd the commentarr (Chapter 12 ­
B RST 1/0 , Inside Atari DOS, COMPUTE! Books) 
wh y the fix l gave you in the May, 1982, issue 
worked insofar as it fixed the btu-st 1/0 problems. 

To begin with , examine the code at locations 
$09 F8-$09FD and $0AD2-$0A D7. The e a re the 
locations in PUT-BYTE and GET-BYTE, res pec­
tive ly, where the burst 1/0 routine is called . But lo! 
In PUT-BYTE, the JSR to burst I/O is directly 
preceded by a BCS, mea ning that burst 110 won't 
occur unless ca rry is clear. But, in GET-BYTE, the 
JSR to burst 1/0 is directl y preceded by a BCC­
bur t 1/0 occurs in read mode only if ca rry is set! 

Now, if you examine the label "WTBUR" at 
$0Al F you will note that the first thing that occurs 
i a test of FCBFLG to find out if we a1·e in update 
mode or not. If we are updating, \Ve don 't burst. 
But note tha t GET-BYTE ca lled the label 
"RTB UR" AFTER the test, and so would always 
burst, whether in update mode or not. What l tried 
to do was change the "JSR RTB UR" (at $0AD4) to 
a "JSR WTB R" and then use the carry f1ag to 
distinguish between the t pe of request (I changed 
the BMI at $0A24 to a BCC). Great! It worked! 
Except. .. it worked too well. Unfortunately, FCBFLG 
is zero (and therefore plus) when we ha\'e a file 
o pen for read only; so, the refo1·e, the burst I/O was 
supp1·essed for all read . Nuts. 

We try again, using a slig htly different ap­
proach. We will still count on the carry being set 
when called from PUT-BYTE and reset when 
called from GET-BYTE. This time , though, we 
will exam ine the actual 110 mode in u ' e. FMS 
receives the 1/0 mode from CIO when the file is 
opened and places it in FCBOTC. Recall that the 
only legal values are 4 , 6, 8, 9. and 12. Well, burst 
110 is only illegal i~ modes 6 (read directory) and 
12 (update). But mode 6 is handled separately (see 
$0AC5-$0ACB), so 12 i a ll we are really concerned 
with. Anyway, without further ado, here's the 
listing of the FMS patch : 

* =$0AlF 

' ; first, patch the code where WTBUR used to be 

' WTBUR 
BURSTIO 

LDA FCBOTC,X ; Open Type Code byte 
EOR #$0C ; check for mode 12... 

update 
BEQ NOBURST ; it IS update...don't burst 
ROR A ; move carry to MSB of A 

register 
NOP ; filler only 

TBURST 
; ... and the STA BURTYP remains ... but now BURTYP is 
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negative if BURSTIO was called from GET-BYTE and 
positive if it was called from PUT-BYTE. 

* =$0A41 
; so we must patch here to account for the sense of being 
; inverted from the original. 

BPL WRBUR ; called from PUT-BYTE 

* =$0AD4 
; finally, we must patch the GET-BYTE call so that it no 
; longer JSR's to RTBUR. 

JSR BURSTIO ; call the common burst 
routine 

.END 

And for those of you who don 't want Lo type 
a ll that in you might simply use BUG to do the 
fo llowing changes: 

C A20 < 82,13,49,0C,F0,24,6A,EA 

C A41 < 10 

C AD5 < IF 


And , last but no t least, from BASIC you may use 
the followin g: 

POKE 2592,130 

POKE 2593, 19 

POKE 2594, 73 

POKE 2595,12 

POKE 2596,240 

POKE 2597 ,36 

POKE 2598,106 

POKE 2599,234 

POKE 2625, 16 

POKE 2773,13 


Fun With FMS, Canto The Second 
ot long ago, an OSS cus to mer told me that he 

cou ldn 't use Ata ri DOS to SA VE (option Kon the 
menu) the contents of RO 1. "How sneaky." cried 
I, "Best to use the SAVE command under OS/A+ . 
We wouldn 't do anything that nasty to yo u! " 

But we did . And we do. And it isn 't because we 
or Atari are sneaky or nas ty; it is ye t anothe r 
phenomenon of burst 1/0. Recall that whe n th ~ 
burst 1/0 test is passed , Fr•vlS ca lls IO to transfer 
the sectors of data directly from the use r 's buffer 
space. In order to do o , though. it mu~ t write th~ 
secto r link information (last thr e ph ysica l bytes 111 

a sector) into the cor rect spot in the user 's buffer 
before calling SIO. Then , when SIO returns , it 
restores those three bytes and tri es to write the 
next sector the same way. Again. if you have Inside 
Atari DOS, yo u can fo llow this happening at ad­
dresses $0A52-$0A7A. in the "WRBUR" cod e. 

Ah ... but what happens when you try to do 
burst 1/0 writes from ROM? F 1S blindly tries to 
put its goodies into those three bytes. and call SI(_) . 
SIO does what it i · to ld , and FMS thmks that all ts 
OK. Except that all is not OK! Thos~ three bytes. 
did not get changed , so what was wntten to the disk 
is garbage. And even ERAsing the file won't work, 

because the sector links a1·e badly messed up. 
Crunchy, crunchy goes the disk, under worst-case 
circumsta nces. 

Now this restriction is fairl y easy to ge t aro und: 
one simply writes a progra m (in BAS IC or machine 
language) which writes the d es ired bytes Lo the disk 
one at a time, thus preventing burst 110. So I do n't 
fee l that I am gi ing awa y d eep , dark Atari sec rets 
when l give yo u an eas ie1· method to preve lll burst 
110. Simply do eithe1· o f the following: 

from BUG: C A2E < 0 

from BASIC: POKE 2606,0 


Aga in , for those of you with the FMS listing. 
note that what we are d oing is changing th A ND 
# $02 which checks for text mode (the read and 
write text line commands are $05 and $09, neither 
of which have bit $02 turned on) into an A D 
# $00 in struction. thus fool ing the BEQ that fo llows 
into thinking that FMS can' t do burst l/O becau ·e 
it 's doing text mode I /0 . ot too te rribl y tricky, 
and it works well. 

I cannot recommend that you make this patch 
a permanent part of most system di sks, ince it 
completely disables burst 1/0 and makes the system 
load and save fil es considerabl y slowe r. Cha ng-e it. , 
use it, and then forget it. © 
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Ajler you've written a FORTH program, you can 
metacompile, leaving out words which are not a working 
/Ja r! of the application. 

The FORTH Page 

Headless 
Metacompilation 
Ric hard Mansfield 
Assistant Ed itor 

So mehow. the prefix meta a lways so unds bo th 
glamo ro 11s and forbidd ing . Au ached to a word , 
meta usua ll y adds a specia l meaning involving 
"over" or "beyond" o r "transform ed " - it can seem 
parado xical. A meta/ruck wo uld be a truck th at 
car r ies o the r trucks. Meta FORT H, likewise, means 
using FORTH to compile itself. 

" FORT H fo r PET," an ada pta tion o f FORT H 
by L. C. Ca rgile and 1i hae l Rile , uppo rt a 
FORT H le tacompi le1· (fo r pg rade o r --LO BA IC 
with 32 K RAM) which can be purchased sepa ra te ly 
for $30. " FORT H for PET " itse lf d oes no t requ ire 
th e ex tra me mo ry. 

T he goal of me tacompi la tio n is to reduce 
me mo ry size o r modify FORT H itse lf by re ·0 111 ­

pi ling the entire FORTH d ictio na ry. Obvio usly. 
yo u canno t elimina te wo rds like D P a nd S\i\ A P. 
T hey ar in the d efi nitions o f' ma ny o ther wo rd · 
a nd will a lways be cem ra l in ·111 y working FO RT H 
a pplicatio n . 

H owever , the re a rc a pplica tio ns which will no t 
need keyboa rd e ntry, disk access , or othe r such 
no rmal FORT H capabilities. I f' yo u wri te a ga me 
which d o s not in volve the disk. yo u co uld metacom­
p il a specia l FORT H which d oes not have such 
wo rds as FLUS H , LO AD, tc. 

Clear, Step-by-step Instructions 
T he Metacompile r 's instructio n bookle t is writte n 
so clea rl y that a r ela tive novice in FORT H will have 
li ttle d ifficul ty with it. T he process o f metacompi la­
tion is essentiall y stra ig ht fo rwa rd a nd th e manual 
lead s yo u through it , step-by-step , expla ining wha t s 
happe ning alo ng the way . Yo u load your o rdinary 
FORT H in to the compute r , load screen ten fro m 
the le tacompile r disk, a nd it requests a ta rget 
address for a new , te mpo ra ry FORTH . Since regu­
la r FORTH starts at hex $0400, you can respond 
with $4000 as the sta rt o f the new version. Both 
wi ll be resident in me mo r y sim ul taneously, bu t 
a fte r metacompila tio n , contro l o f the compute r is 
passed to the upper o ne . 

A fte r you 've indicated your ta rget address , 

you can sit back and watch the dictio na r y being 
recreated a t the new location . The words are pu t 
o n screen as they a re recompiled . Or you can leave 
and come bac k abo ut six minutes la te r to find two 
FORT Hs in the compute r . Yo u'll be able LO com­
municate with the uppe r ve rsio n a nd it will respo nd 
normally. 

The fin a l ste p is to compi le back d own , g iving 
$0400 as th e ta rget this time , a nd ma kin g any 
cha nge you wa nt to the Metacompile r 's d is k 
screens. T hese changes wi ll b re f1 ected in the new 
FORTH you a re creating. 

The manual ta kes you ca refu ll y thro ug h an 
en tire editin g process· where you crea te a ra nd ­
a lo ne "Calendar" prog ra m . T h is calendar a pplica­
tion is tru ly a FORTH tra nsfigured: when run , it 
uses DU P a nd othe r ke words, o f course, but it 
wi ll no t recognize them fro m the keyboard . lt can 
do noth ing wi th the disk. In fan, it unde rstands 
o nl y the few words tha t relate to th e ca le nda r func­
tions to which it is d ed icated . What's mo re, it's 
headless. 

Removing Heads 
In FORT H , th e r a re fo ur " fi Ids" to an ord ina1·y 
wo rd : th e name , link, cod e, and pa ramete r fi e lds. 
The "head" o f a wo rd is the na me and li n k fie ld s, 
ta ke n togethe r. I f a wo rd in your new FO RTH 
a pplica tio n wi ll o n ly be used in f'urthe r d e fin itio ns 
a nd will neve r be i11de pe nd e nLl y ex cu ted , yo u ca n 
type DROP-H EA DS before it o n the Metacomp iler 
disk. T ha t word a nd any wo rds afte r it will be 
compiled witho ut name o r link fi e ld s ,,·hen the new 
FORT H is crea ted. To resume head com p ila tio n , 
type CO MP ILE-H EADS. 

An Excellent FORTH Adaptation 
It is g ratifying to find th is me taco mpilation capa­
bility , a va luable a nd soph istica ted tech nique , ava il­
able o n PET/C B 1 compute rs. Equa ll y pleas ing is 
th excellent FOR-I H imple men ta tio n by the same 
a uthors "FORT H for PET" ($50, 16 o r 32 K, Up­
grad e o r 4.0 BAS IC, with di k) LO wh ich this 

[e tacompiler is an optio na l addi tio n . 
" FORT H fo r PET " is a fu ll FI G FO RT H 

system (a llo wing a ll FORT H 79 extensio ns as a n 
o ptio n) , a comple te assemble r , seve ra l sample 
progra m s, ma ny uti lities , a nd introductory and 
refere nce ma nuals. Pe rhaps most a ttracti ve is the 
fact th a t the f'u ll , powerful Commod o re screen 
editing syste m wo rks th e sa me way th a t it works in 
BASI C. Yo u move anywhere fas t a n<l modi fy 
screens with great ease. Other ve rsio ns o f FORT H 
a re sometimes encumbered by awkward ed iting 
p rocedu res . 

"FORTH f or PET ," and "M elaco111piler for 
FORTH" are both available from A B Computers, 525 
Bethlehem Pike, Colmar, PA, 189 15. © 
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Ifyo11've ever wanted to thoroughly document, explore, 
and 1111dersland your comjJllter's BASIC or Operating 
Syst1•ms - the techniques a11(/ fJrogra111s here are your 
tools. Written for OSI th ese ideas rr111 b1> modified for 
other co 111jJ11ters. Next 111011th this artic/1' co 11c/11des with 
additional /Hogra111s and examples. 

Resource Part I: 

Mapping 
Machine 
Language 
Code. 
T. R Berger 
Coon Rapids, MN 

Have yo u ever tried to document your machine 
oftware by annotating di assemblies? Have you 

ever tried to move these programs by reconstructing 
assembler source listings from disassemblies? If so, 
you know what a huge investment of time is needed . 
This article covers a group of BASIC programs 
which will facilitate regene rating full y documented 
assembler source listing: starting from machine 
language programs in much less time than the 
painful direct route. 

When I undertook to write these programs, I 
did not even dream how powerful they wou ld be. I 
never rea ll y anticipated regenerating a source 
listing of 8K OSI Microsoft Disk BASIC. When I 
realized that this task could be done , what was one 
simple program expanded into the four presented 
here. A much modified and improved version of 
the single program which started this a ll off is also 
included here. If OS65D would allow six buffers to 
he open at once, these programs could be vastly 
speeded up and simplified. 

These programs are written in BASIC for di k 
based OSI computers. However, the programs are 
carefully documented so that those using other 
6502 machines with different disassemblers should 
have no difficulty in copying the idea. The pro­
grams accept as input an ASCII file produced by 
the OSI version of the Apple disassembler (see Dr. 
Dobbsjou.rnal, September, 1976, p . 22) . The output 
is a collection of ASCII files which include the 

following: 

I. An assembly source listing of code which 
will reassemble at the same location without 
further editing. 
2. Equate files necessary to run the assembly 
source through an assembler. 

3. Separate cross reference files for each of 
the following: 

a. Zpage addresses , 
b. Jumps and jumps to subroutines, 
c. Memory calls, and 
d. Branches. 

A single pass program RESOURCES in in­
cluded for resourcing small programs. On a 48K 
C8PDF it has no trouble handling OS65D. Since 
only symbols and cross references are kept in me­
mory, a 32K machine should also have no trouble. 
Cross reference strings in RESOURCES are of 
limited size so that the program will crash in 
attempting to cover SK BASIC. The Zpage cross 
references to $AC overrun about halfway through. 
Since RESOURCES is a compressed version of the 
program package presented , I will comment very 
littl e on it. When there are a very large number of 
cross reference strings, the program slows way 
down due to garbage collection . In Microsoft 
BASIC, garbage collection times go up approxi­
mately as the square of the number of string in 
memory (and not their siz ). 

Run Times Approached 24 Hours 
I have written this package so that hobbyists can 
understand their most commonly used language: 
BASIC. A source file for SK BASIC is colossal. 
Therefore, many shortcuts are necessary to com­
plete the resourcing task. I originally tried to en­
large RESO RCE S to cope with the job. OS65D 
has only two disk buffers requiring that a large 
amount of information be kept in memory for a 
single program. So man y strings were generated 
and garbage collection time became so great that 
run times approached 24 hours. Clearly this is not 
the way to go. I broke the task into small pieces , 
each being completed in a reasonable amount 
of time. 

On 8" floppies the BASIC disassembler source 
($03A 1 - $2300) takes 28 tracks (84K). Those u ing 
minifloppies must tackle BASIC in three or more 
pas es, using the cross re ference tables to properly 
join the final product. 

The final product, scattered through several 
files, takes up about 36 tracks. There is no hope of 
assembling these files without a linking assemblei-. 
(Leroy Erickson has written such an extension for 
the OSI Assembler.) However, printout of the 
source and the cross-reference tables greatly im­
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plifies the annotation and documentation process. 
After o-ne pass of RESOURCES over OS65D, it 
was possible to reassemble OS65D at the same 
location. After about two hours of editing, a file 
was obtained which assembles anywhere. 

Using my maps of OS65D andJim Butterfield's 
maps of BASIC, you should be able to obtain fully 
documented source listings of both BASIC and 
OS65D. I wou ld hope to see more articles using 
specific parts of OS65D and BASIC. Namely, what 
are some subroutines, how do they work, how does 
one use them, and how does one resource them? 

The enti1·e program package presented here is 
written in BASIC. This sped implementation and 
modification time. It also makes the programs 
easier to understand. The price paid is runtime, 
which is considerable over SK BASIC. Efforts have 
been made to optimize runtimes, especially on 
inner loops. This adds steps to the process, but 
significantly reduces program running times. 

Of cotu-se, one must edit the files generated by 
these programs. I use a group of utilities which 
constitute a useful BASIC text file editor and 
processor. I will describe these utilities in a future 
article. 

The three most useful utilities are a transfer 
program to move large text files around, a print 
program to output large files to a printer, and a 
fast sorter to sort symbol tables. A further useful 
add ition is a large text file single pass character­
oriented line editor. 

How It Works 
The first program (PASS 1) takes the disas embly 
listing (which I will call SOURCE) and compresses 
it in to a scratch file (which I call SCRATCH). The 
main working file is SCRATCH. It is about 25 % 
smalle r than SOURCE and serves as input to the 
other programs. A typical line of SOURCE looks as 
fo llows: 

1A3D BDl IBO LDA $8011,X. 

In SCRATCH this same line would be: 
1A3D LDA HHBOl l,X. 

T he code field has been eliminated and $BO LI has 
been changed to a six letter symbol. All four digit 
operands $XXXX are changed to six letter symbols 
HHXXXX, which is the maximum size for symbols 
in OSI's Assembler. Except for immediate oper­
ands, two digit operands $YY are replaced by six 
letter symbols HHZZYY. Further, the first Hin 
every operand is always aligned as the eleventh 
letter in a line. BASIC is much too slow to search a 
line for a symbol. Aligning symbols makes them 
easy to find when editing. For example, 

MID$(1N$,l l,6) 

removes a symbol from a line IN$. The 'H' in 

position eleven distinguishes a symbol. The 'Z' in 
position thirteen distinguishes a Zpage reference. 

A line in SOURCE 

1A40 FF ??? 

would appear in SCRATCH as 

IA40 .BYTE $FF. 

This step makes the resource file assembler read y. 
Bad disassembl y ofopcodes must be fixed by editing 
the final file if a true source file is needed. In par­
ticula1·, tables and text are not resourced correctly. 
only made assembler-ready. 

The first program also builds a table of two 
byte operands (which I will call SYMBOL). SYM­
BOL is used in PASS 2 to generate labels and an 
equate fi le of two byte operands. Since SYMBOL is 
searched repeatedly in PASS 2, it must be sorted_ 
Sorting SYMBOL means a fast binary search can 
be used which is many times faste r than a sequentia l 
search . (f01- BASIC, this add ition reduced line 
process times in PASS 2 from about 5 seconds per 
line to less than 1 second per line.) Since BASIC 
requires 800 symbols, this search method cuts 
hour off PASS 2. Accordingly, PASS l keeps a 
sorted symbol table. 

PASS 2 generates the 1·esource file (which I 
call OBJECT). It reads one line of SCRATCH: 

1A3D LDA HHBOl l,X. 

It searches SYMBOL for I A3D. If l A3D is found, 
a numbered line 

10000 HHIA3D LDA HHBOll,X 

is output to OBJECT. Since IA3D is now defined 
by a label. it is marked as 'used ' in SYMBOL. If 
IA3D is not fo und , a numbered line 

10000 LDA HHBOll ,X 

is output to OBJECT. After OBJECT is complete, 
the unmarked symbols in SYMBOL are operands 
which are not defined by labels in OBJECT. Th us, 
an equate file (which l call EQUATE) is written 
using these unmarked terms from SYMBOL. For 
example , if IA3D is unmarked, it would be written 
to EQUATE as a numbered line 

5000 HHIA3D =$1A3D. 

Except for Zpage labels, OBJECT and 
EQUATE are ready for the assembler. 

PASS 3 generates the various symbol tables. 
The symbols are picked out of SCRATCH along 
with thei r addresses. A symbol H HXXXX is stored 
in a string SS$(1) as XXXX. A check is run to see if 
the symbol already appears in the table. If it does 
not, the counter SN is incremented and the symbol 
is added. This list is stored as a sorted table. 

Suppose that HHXXXX appears in Line YYYY 
and that SS$(1) = XXXX. Then UYYYY is ap­
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pended to the right hand end of SA$(I) where U is 
chosen to give information about the opcode on 
line YYYY. Some thought went into the choice of 
U. In the branch table, the middle letter of a branch 
instruction comes closest to distinguishing all 
branches. Thus U is the middle letter of the opcode. 
Again in theJMP and JSR table, the middle letter 
distinguishesJMP from JSR. Thus U is Mor Sin 
this case. The first letter of the opcode is chosen 
for the memory table. 

In decoding programs, I have found that the 

Example I. 

10000 .BYTE $17 

10010 LOA 1$16 

10020 STA HHZZC7 

10030 HH18DD JSR HHlBED 

10040 JSR HH19Dl 

10050 STA HHZZC5 

10060 STY HHZZC6 

10070 DEC HHZZC7 

10080 BM! HHI922 

10090 BNE HH18DD 

10100 HHlBED JSR HH19B~ 
 .
10110 LOA (HHZZC5,X) 

I< 10120 TAYI>· 
10130 LSR A 
10140 BCC HH1901 
10150 LSR A 
10160 BCS HH1910 
10170 CMP #$22 
10180 BEQ HH1910 
10190 AND #$07 
10200 ORA ftSBO 
10210 HH1901 LSR A 
10220 TAX 
10230 LOA HH17A5,X 
10240 BCS HH190C 
10250 LSR A 
10260 LSR A 
10270 LSR A 
102BO LSR A 
10290 HH190C AND #$OF 
10300 BNE HH1914 
10310 HH1910 LOY #$BO 
10320 LOA #SOO 
10330 HH1914 TAX 
10340 LOA HR17E9,X
10350 STA HHZZCl 
10360 AND #$03 
10370 STA HHZZC2 
103BO LOA HHZZC8 
10390 BNE HH1923 
10400 HH1922 RTS 

10410 HH1923 TYA 

10420 AND !lS BF 

10430 TAX 

10440 TYA 

10450 LOY tS03 

10460 CPX #SBA 

10470 BEQ HH1939 
104BO LSR A 

10490 
 BCC HH1939 
10500 LSR A 

10510 LSR A 


most important fact to know about Zpage opcodes 
is their addressing mode. That is, is an opcode 
indexed or not? Thus, U is the extreme right hand 
symbol of the disassembly line. This includes) , X, 
and Y. It is not possible from .this to tell whether 
the Y means indexed or indirect indexed. However, 
given the simplicity of this approach, it is adequate. 

If SA$(1) becomes too long, it is written to a 
cross reference file and SA$(1) is emptied. (In 
RESOURCES this step is not performed, the 
program bombs when SA$(I) becomes too long.) 
These "long strings" will appear out of order in the 
file. (The first few cross references may be out of 
order.) The symbol table can be resorted by most 
any sorting program . As it stands, the table is 
"almost in order." 

PASS 4 generates the Zpage equate file which 
I call ZEQUATE. This is done using the Zpage 
cross reference file genernted in PASS 3. The file 
resembles the EQUATE file . 

In resourcing a large program, there will not 
be enough room on one disk for all the files gener­
ated. SCRATCH, and various other files may be 
moved using a transfer utility. Symbol and cross 
reference files may be sorted using a sort utility. 
Final files may be printed using an output utility. 

Example I shows the OBJECT file (resourced 
assembly language) for the beginning of the disas­
sembler in the Extended Monitor. Example 2 gives 
the two equate files. Example 3 gives the output 
from the Assembler using these three files. Example 
4 gives the four cross reference tables. The first 
address in each row is the symbol. The other ad­
dresses following are the cross references, with 
some indication as to opcode. 

How To Use It 
STEP I) Creating a SOURCE fil e. 

If you plan to resource BASIC, you must 
move the Extended Monitor since it overlays part 
?f BAS~C . In another article , I will give explicit 
mstrucuons on how to do this. I find it hand y to 
have the Extended Monitor available while BASIC 
is resident. 

After trying several methods, I've decided that 
the following is the easiest way to generate a 
SOURCE file . It uses the disk output capabi lity of 
OS65D. The _code you a re resourcing should not 
overlay th~ disk buffer used . (Video with polled 
keyboa1·d 1s ass umed; otherwise, recheck the 1/0 
flags.) 

a) Initialize a fresh disk. 

b) Copy the directory Track D onto this disk 
using OS65D's copy utility (Dis Track 8 on 8" 
floppies). 

c) Create fil es for all empty tracks except 
Tracks 0 and D. Delete all directory entries on 
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the new disk. 

d) Load the machine language program to be 

resour ed. 

e) Lo<1d and run the Extended Monitor. 


. \!\ e must now set all the various pointers for a 
disk buffer. To resource ~ASIC you need a very 
large fil e. Let the first available tra k be N where 
the director is on Track N-6 (N = 9 on 8" floppies). 

f) Choose a first track number for your 
SO RCE file. Let M be the la t track number 
on the disk (M = 76 on 8" floppies). Do not 
choos~ . so that ~ ith e 1· N = 0 o r the directory 
track 1s mcluded 111 the range of to M. 
g) Using the "at"(@) sign command , set the 
fo llowing buffer va lues. (These are valid for 
OS65D V3.2, i.e. 8" floppi es. The co1-rect 
va lues for minifloppies are giv n in the OS65D 
U. er's Guide.) 

ADDRESS($) ADDRESS(D) VALUE 

2326 8998 7E BUFFER START ADDRESS 
2327 8999 31 
2328 9000 7E BUFFER END ADDRESS 

2329 9001 3D 

232A 9002 N FIRST TRACK OF FILE 

232B 9003 M LAST TRACK OF FILE 

232C 9004 N CURRENT BUFFER TRACK 

232D 9005 0 DIRTY BUFFER FLAG 

23C3 9155 7E ADDRESS DlSK OUTPUT 

23C4 9156 31 (CURRENT BUFFER ADDR.) 

h) Mount the fresh disk . 

I) From EM type (i.e. turn on disk output) 


!IO ,22 <return>. 

The next few steps write directly to the disk 
without error correction. If you make an error, per­
form step 1) and restart at step g. Presumably you 
know the start ($XXXX) annd the finish ($YYYY) 
addresses of the code to be resourced. For BASIC 
these are $XXXX = $03A I and $YYYY = $2300. 
For OS65D these are $XXXX = $2336 and $YYYY 
= $2ElE. For the ROMs these are $XXXX = $FDOO 
and $YYYY = $FFFA. 

j) Commence disassembly with 

QXXXX <return>. 

k) Put your finger on LINEFEED. Hold it 

there until $YYYY has been disassembled. 

Then hit RETURN . 

All but the last track of the SOURCE file is on 


the disk. The last track is still in the buffe1·. This last 
part is also missing an "end of file " marking. The 
next few steps turn off the disk output long enough 
to make corrections , then turn it back on to write the 
final track to the disk. 

The next step turns off disk output by creating 
a syntax error, and puts a mark to help find the end 

of the SOURCE file. 

1) Type 
!XIT <return> . 

m) Search for the end of the file 
W!XIT >3 l 7E,3D7F. 

If all has gone well, you will receive a message 

(*) VVVV/21 

where Y_VVV is the address of! in the expre sion 
!~IT. If you .do not receive such a message, it is pos­
sible (but unlikely) thata "disk write" occurred in the 
middle ~f the word !X IT. Go back to step g) and 
sta rt ~garn,- When you reach step k), hit RET R 
five umes 1~stead ofjust once, then proceed. If you 
do not receive the message(*), something is definitely 
wrong somewhere. Start a carefu l search (B eware: 
some va lues given only work for 8" floppi es). 

n) sing quotes and "at'' check the follow ing 
VVVV/21 "! 
VVVV + 1/58 " X 
VVVV + 2/49 "I 
VVVV +3/54 "T 

o) Make the fo llowing change. 

VVVV/21 OD 

Now the "end of fil e" marker is properl y in­
sta lled. Next we write the buffer to the disk. 

p) Make the following pointer change. 

23C3NY 7E 
23C4/WW 3D 

q) \!\rite down the value T K 

232CrfK 

r) Type 
!IO ,22 <Return> 

The enti1·e SO RCE file is on the disk. It 
starts on Track N and ends on Track TK. We must 
now create a directory entry for this fil e. 

s) Load BASIC and CREATE, but do not run 
CREATE. (You may need a different disk to 

do this.) 
t) Delete line 20290 (which would erase all the 
work you have done). It reads : 

20290 DISK!" IN "+ T$:DISK!"SA "+T$ +",l = 
317/"+ P$ 

u) Run CREATE and name the SOURCE file 
on your new disk. 

STEP 2) Create a SCRATCH and SYMBOL fil e 
entry. 

These files must be on the same disk as 
SOURCE. Be sure to reload CREATf. so that line 
20290 is not missing. SCRATCH can be about 25% 
smaller than SOURCE. SYMBOL can be 1-2 tracks. 
On 8" floppies, SK BASIC needs two tracks for 
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SYMBOL (4K file size). You may put these files 
anywhere as long as they do not overlap the 
directory track, Track 0, or the tracks used by 
SOURCE. 

STEP 3) PASS 1. 
Run the first resource program. Prompting 

will tell you what to do. The new disk must be in 
the drive throughout the run. The screen will 
display the current status. On large programs, be 
prepared for several-minute waits for garbage 
collection . A five minute wait between screen data 
lines probably means there has been a system crash. 
This program will not work with ROM BASIC 
since the garbage colleclOr i defunct. (See 
PEEK(65), March 1980, p. 3 for a fix.) 

The SO RCE, SYMBOL, and SCRATCH file 
may fill a disk, so you may have to move some files 
to other disks. SOURCE is no longer needed , but 
should be saved in case of trouble. Symbol is needed 
for PASS two and SCRATCH is needed for P ASSes 
two and three . Using a transfer utility you may 
move SCRATCH and SYMBOL to a new disk. 

STEP 4) PASS 2. 
The second resource program generates an 

EQUATE file and the resourced assembly listing 
OBJECT. Create such files on a disk containing 
SCRATCH and SYMBOL. EQUATE need not be 
large , usually much less than a track. OBJECT 
should be slightly larger than SOURCE. 

The next step creates all the cross reference 
tables . Each table needs its own file . SCRATCH is 
the input file . The branch table will probably be 
the largest file . 

STEP 5) PASS 3. 
Repeat this step until all cross reference tables 

are complete. Only Zpage cross references are 
essential. However, I find the Zpage and JSR tables 
the most useful. You may wish to ort these tables, 
even though they are "almost sorted." 

STEP 6) PASS 4. 
Create the Zpage equate file: ZEQUATE. 

Input to this program is the Zpage cross reference 
file. This step is the final one which creates the list 
of Assemble1· Zpage equates. 

Any of the files generated may be dumped to 
a printer using a printer utility. The process is 
much simpler than it sounds. The single pass re­
ource program eliminates most steps if only small 

programs are being resourced. 

Moving ASCII Text Files To The Assembler 
For small programs, the resource can actually be 
assembled by the OSI Assembler. The three files 
(OBJECT, EQUATE, and ZEQUATE) must be 
merged and the program counter location given 
( 10 * = $XXXX). 

The resourced files are ASCII text files with 
an end of file (EOF) marker: 

XIT <return>. 

Since OSI's Assembler does not keep an ASCII 
file , more is needed. We must transfer the disk text 
files into the Assembler/Editor. In OS65D it is easy 
to reset output flags with: 

IO ,02. 

However, only one input is recognized and, if this 
is not the keyboard, then keyboard input is dead . 
During disk input, the keyboard is disabled. "In 
particular, OS65D has no way of recognizing the 
e nd of a file except by an operating system error. 
This is a definite deficiency in OS65D. When an 
operating system error does occur, the· IO flags are 
properly reset to default values. 

If a file is on Tracks 2 and 3, inputing these 
tracks will result in a system error as soon as Track 
3 is finished. The trouble is that the actual file may 
end halfway through Track 3. The rest of Track 3 
may contain absolutely destructive information, 
such as Assembler commands or operating system 
commands. My favorite is the following . The ASCII 
charncter "left bracket" occurs as input opening 
the Indirect File. This file fills up memory, wiping 
out everything in the way. It eventually reaches the 
disk addresses. You hear a thunk and the disk goes 
dead. If input continues, it next reaches the screen 
memory filling the screen with jazzy characters . It 
goes on to the color memory, tone generator, etc. 
You've·probably had this occur and wondered 
what happened. It's just the Indirect File, filing all 
the garbage away. 

One solution is to remove the destructive 
information on the track . Another simpler one is 
to create an operating system error at the end of 
the file , in this case, midway through Track 3. 
Input errors to the OSI Assembler do not cause 
the IO flags to be reset. We must be more subtle 
than just having an input error. If E<return> is 
sent to the Assembler, it exits to the operating 
system. In the operating system command mode, 
any line which is not a legal command creates a 
syntax en-or. .For example, another E<return>, will 
do the job. The following changes to PASS two and 
PASS four will prepare files for entry into the 
Assembler. Add the following lines: 

PASS Two 
642 PRINT #7,"E" 
644 PRINT #7,"E" 

842 PRINT #7,"E" 
844 PRINT #7,"E" 

PASS4 

472 PRINT #7,"E" 

474 PRINT #7,"E" 


There is yet another problem. In their normal 
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positions, the disk buffers occupy the same space 
as program memory. This problem can be solved 
by moving the buffers. Use the following steps to 
load first the file ZEQUATE, second EQUATE, 
and third OBJECT into the Assembler. 

a) Load and run the Extended Monitor. 
b) Suppose the file we wish to load starts on 
Track N and ends on Track M. Perform STEP 
1) g) from "HOW TO USE IT." Be sure to use 
the values given below (or larger values where 
you have RAM). 

ADDRESS($) ADDRESS(D) VALUE 

2326 8998 00 
2327 8999 so 
2328 9000 00 
2329 9001 SC 
232A 9002 N 
2328 9003 M 
232C 9004 N-1 
232D 900S FF 
23AC 9132 00 ADDRESS MEMO RY 
23AD 9133 SC BUFFERED INPUT 

Note that 232C, 232D, 23AC, and 23AD have 
strange values. These values track the disk into 
loading the first track of your file into memory. 
Otherwise you would have to do that job separately. 

c) If you have already loaded the first file , skip 

this step. Initialize the Assembler-. 


d) Re-enter the Assembler. 

e) Get input by 


!IO 20 <return>. 

f) Repeat a) - e) until all files are loaded. 

Your files are now merged in the Assembler. Be 
sure to inspect them carefully before assembling. 

Remarks, Refinements, Additions 
Resource will execute on SK BASIC in a reasonable 
amount of time. The longest pass (PASS One) will 
run slightly less than an hour on a 1 MHZ machine. 

This package of programs is, in a sense, incom­
plete. Using the cross reference tables, one could 
give mnemonic names to all of the various labels and 
equates. These could be entered into a file. Then 
one extra pass over OBJECT could exchange 
address labels with mnemonic labels. 

A big file line editor utility could be added to 
edit any one of the files created. If tables are known 
at disassembly time, they can be edited into 
SCRATCH. Incorrectly disassembled code could be 
corrected. These steps could be performed also on 
SCRATCH or OBJECT. 

If table locations are known in advance, disas­
sembly can be cleaned up considerably by replacing 
all table bytes with $ FF (or any other value not equal 
to a 6502 opcode). Then, all tables will appear in the 
resource as a sequence of lines: 10000 .BYTE $FF. 

Using an editor, it then would be a simple task to 
replace each $FF by its correct value. I used this 
procedure on BASIC. 

OS65D cannot be changed in this way since it 
will crash. But there is a simple solution. Move 
OS65D from addresses 2XXX to addresses, say 
5XXX. When SCRATCH and SYMBOL are com­
plete , go through them, changing the leading 5's 
back to 2's. A program to do this is simple to write. 
SYMBOL must be resorted and repetitions deleted. 
This way, I was able to use the trick with $FF in 
tables to obtain an accurate resource of the code in 
OS65D. 

A simple, but useful, utility would be a com­
menter. Such a utility would allow the user to add 
comments to the end of each line of the resourced 
file or to insert lines into the file. I have used this 
technique to produce the various listings in this 
article. I hope to present a future article on this 
editor. 

Even though I am careful to fully document 
the machine software I write, I still find it useful to 
run the resource program over my machine pro­
grams. The cross reference files often reveal infe­
licities and logical inaccuracies. 

I am still improving these programs. If you 
think of a nice enhancement, I'd be glad to hea r 
about it. 
Example2. 

1000 ;EQUATE FILE .
1010 , 
1020 ;ZPAGE 
1030 ; 
1040 HHZZCl = $Cl 
1050 HHZZC2 = $C2' 1060 HHZZCS = $CS 

1070 HHZZC6 = $C6 

1080 HHZZC7 = $C7 

1090 HHZZCB = $C8 

1100 ; 

1110 ; 

1120 ;TWO BYTE 
.
1130 , 
1140 HH17A5 = Sl7A5 
1150 HH17E'9 = $l7E9 
1160 HH1939 = $1939 
1170 HH19BC = $19BC 
1180 HH190.l = $1901 

·Example3. 

10 1808 * = $1808 
1000 ;EQUATE FILE 
1010 ; 
1020 ;ZPAGE 
1030 ; 
1040 OOCl= HHZZCl = $Cl 
1050 OOC2= HHZZC2 = $C2 
1060 OOCS= HHZZCS = $CS 
1070 OOC6= HHZZC6 = $C6 
1080 OOC7= HHZZC7 = $C7 
1090 OOCB= BHZZCB = $CB 
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llOO Cl 191B 
1110 C2 191C 
1120 ; TI·70 BYTE CS 18E3 )lBFO 
1130 C6 l 8ES 
1140 171\S= Hlll 7 AS $1 7AS C7 18DB 18E7 
1150 l 7E9= !!!ll 7 E9 $l 7E9 CS l 91 E 
1160 193 9= HHl 93 9 = $193 9 
1170 19BC= HH1 9BC $19BC 
1180 l 9Dl= HH19Dl $19Dl JMP & JSR 
10000 18DB 17 . BYTE $17 
10010 l BD9 A916 LOA # $16 18ED Sl8DD 
10020 lBDB 85C7 STA HHZZC 7 19BC Sl8ED 
10030 lBDD 20ED1B HHlBDD JSR HH18ED 19Dl SlBEO 
10040 18EO 20Dll9 JSR HH19Dl 
10050 18E3 R5CS STA HHZZCS 
1 0060 !BES MC6 STY HHZZC6 MEMORY 
10070 18E7 C6C7 DEC HHZZC7 
10080 18E9 3037 BMI HH1 922 17AS Ll903 
10090 18EB OOFO BNE HH18DD 17E9 Ll91S 
10100 18EO 20BC19 HHl 8ED JSR HH19BC 
lOllO lBFO AlCS LOA (H HZZ CS,X) 
10120 1BF2 AB TAY BRANCH 
10130 1BF3 4A LSR A 
10140 1BF4 900B BCC HH1 901 18DD NlBEB 
101SO 18F6 4A LSR A 1901 ClBF4 
10160 1BF7 BOl 7 BCS HH 1910 190C Cl906 
10170 1BF9 C922 CHP # $22 1910 Cl8F7 ElBFB 
101BO 18FE F013 BEO HH1910 1914 Nl9 0E 
10190 lBFO 2907 AND #$07 1922 t.11 BE9 
10200 18FF 09 80 ORA #$BO 1923 Nl9 20 
10210 1901 41\ HH 1901 LSR A 1939 El92C Cl92F 
10220 1902 AA TAX 
10230 1903 BOAS1 7 LDA HH17AS,X 
10240 1906 B004 BCS HH 190C .PASS 1
102SO 1908 4A LSR A 

1 0260 1909 4JI. LSR !'. RESOURCE 1 ** BUILD SCRATCH AN D 
10270 190/1. 4/!. LSR f, SY MBOL FILES ** 
1 02 80 1903 t,A L.SR A 
1 0290 190C 290F l!Hl90C AND #$OF TWO BUFFERS ARE REQUIRED 
10300 190E 000~ B!l E HH1 914 
10310 1910 A080 HH1910 LIW f, $80 
10320 1912 A900 LDA #$0 0 
1 0 3 3 0 1914 AA HH1914 TAX 
10340 191S BOE917 LOA HH17E9,X 
103SO 191B B5Cl STA HHZZCl 
10360 191A 2903 AND #$03 100 REM *** RESOURCE 1 *** 
10370 191C B5C2 .STA HHZZC2 110 REN T . R . BERGER 11/80
103BO 191E ASC8 LOA HHZZ C8 120 PRINT 
10390 1920 DODI BNE HH1923 
10400 1922 60 HH 1922 RTS 130 PRINT"RESOURCE ** STEP 1 - BUILD
10410 1923 9B HH1923 TYA SCRATC H AND SYMBOL FILES"
10420 1924 298F AND # $8F 
10430 1926 AA TAX 140 PRINT
10440 1927 9B TYA 
10450 192B A003 LOY # $03 ** REMOVE COMMA AND SEMICOLO N ** 
10460 192A E08A CPX # $BA lSO POKE 2972,13:POKE2976,13
10470 192C FOOB BEQ HH1939 
104BO 192E 4A LSR A 160 INPUT"SOURCE FILE NAM E";SF$10490 192F 9008 BCC HH19 39 170 INPUT"SCRATCH FILE NAME";JF$lOSOO 1931 4A LSR A lBO INPUT"SYMBOL FILE NAME";SM$ lOSlO 1932 4A LSR A 190 PRINT:INPUT"NUMBE R OF SYMBOLS";NS 
Example 4. 

** DIMENSION SYMBOL AND POINTER ARRAYS 
CROSS REFERENCES ** 

200 DIM SS$(NS), V(NS)
ZPAGE 


** MAIN PROGRAM ** 
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210 DISK OPEN,6,SF$ ** TWO BYTE, STRIP ADDRESS MODE ** 
220 DISK OPEN,7,JF$ 420 A3$=MID$(IHS,K,4): A4$=MID$(INS,MI 

** LOOP BACK HERE ** ** PUT SYMBOLS IN TABLE ** 
230 INPUT #6,IN$ 

** SEARCH TABLE FOR SYMBOL ** 
240 IF INS="XIT" THEN590 
250 IF LEN(IN$)<15 THEN230 ** THIS IS A BINARY SEARCH ** 

430 L=O:R=SN 

** ADJUST SOURCE, PICK UP SY MBOLS ** ** SYMBOL NOT FOUND, INSERT IT ** 
440 I~ L>R THEN490 

AlS=XXXX ADDRESS 450 H=INT((L+R)/21 
A2$=0PCODE + 
A3$=0PERAND (SYMBOL) ** SYMBOL IN TABLE SO QUIT ** 
A4$=ADDR MODE 460 IF A3$=SS$ CV(M)) T!IEN550 
OU$=Al$+A2$+A3$+A4$ 470 IF A3$>SSS(V(M)) THEN L=M+l: GOT0440 
INS=INPUT FROM OSI DISASSEMBLER 480 R=H-1: GOT0440 

. ** ADD SYMBOL ** 
260 A3$="": A4$="" 490 SN=SN+l: SS$(SNl=A3$ 

** GET ADDRESS ** ** POINT TO ITS PROPER POSITION IN ORDE 
270 Al$=LEFT$(IN$,4) RING ** 

500 IF L=SN THEN540 
. ** DO ERRORS ** 510 FOR I=SN-1 TO L STEP -1 
280 IFMID$(INS,13,l)="?"THENA2$=" .BYTE $" 520 VI I+l) =VCI I 

+MIDS(INS,6,2) :GOT0550 530 NEXT I 
540 V(L)=Stl

** DO REFORMATTTING ** 
** GENERATE LINE FOR SCRATCH FILE ** 

** ELIMINATE END SPACES ** 550 OUS=AlS+A2S+A3$+A4$ 
290 IN$=MID$(1N$,121: L=LEN(IN$) 560 PRINT #7,0US
300 IF MIDSCINS,L,11=" " THEN L=L-1: GOTO 570 PRINT OUS 

300 580 GOT0230 
310 INS=LEFT$(IN$,L) ** LOOP BACK NOW ** 

** DO IMPLIED AND ACCUMULATOR ADDRESS! ** CLOSE SCRATCH AND SOURCE FILES ** 

NG ** 590 PRINT #7,INS 


320 IF L<7 THEN A2$=IN$: GOT0550 600 DISK CLOSE,6 
610 DISK CLOSE,7 

. ** DO IMMEDIATE ADDRESSING ** 
330 IF MIDSCINS,6,1)=" 1 " THEN A2$=IN$: ** END OF MAIN PROGRAM ** 

GOT0550 

• ** ADJUST OPERAND POSITION ** ** WRITE SYMBOL FILE ** 
340 IFMID$(INS,6,1)="$"THENK=7:A2$=LEFT$( 
INS,51+" HH":GOT0360 620 DISK OPEN,7,SMS 

350 K=8: A2$=LEFT$(INS,6)+"HH" 
** WRITE SYMBOLS IN ORDER ** 

** Z PAGE CHECK ** 630 FOR I=O TO SN 
360 M=K+2 640 PRINT #7,SSSIVIIll 

650 PRINT SSS(V(l)) 
** DO Z PAGE OPERANDS ** 660 NEXT I 

370 IF M>L THEN A3$=RIGHT$(INS,21: A2$=A2$ 670 PRINT #7,"XIT" 
+"ZZ": GOT0550 680 DISK CLOSE,7 

. ** Z PAGE, STRIP ADDRESS MODE ** ** OUTPUT DATA ** 
380 IF MID$(IN$,M,ll>"/" THEN400 6 90 PRINT: PR INT 
390 A3$=MID$CINS,K,2): A2$=A2$+"ZZ": A4$= 700 PRINT TAB(9) SN" SYMBOLS .USED" 

MID$(IN$,MI: GOT0550 710 PRINT TAB(lOI "SCRATCH FILE: "JFS 
720 PRINT TABllOI "SYMBOL FILE: "SM$ 

• ** TWO BYTE OPERAND CHECK ** 730 PRINT:PRINT TABClO) "PASS 1 COMPLETE" 
400 M=K+4 740 PRINT:PRINT:END 

• ** DO TWO BYTE OPERANDS ** 

410 IF M>L THEN A3$=RIGHT$(INS,4): GOT0430 
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Review: 

Caverns Of 
Mars 
Charles Brannon 
Editorial Assistant 

Caverns ofMars is a new action-packed game from 
Atari, Inc. Originally sold 'through the Atari Pro­
gram Exchange (APX), Caverns of Mars is now 
available through dealers. 

The object of the game is to maneuver your 
spacecraft in to the depths of the planet Mars. As 
you penetrate the five layers of defen e you can 
blow up fuel silos (to provide additiona l fue l for 
you r ship), Martian missiles, and "spy stations" that 
supposedly warn the Martian headquarte rs of your 
approach. 

Your first challenge is to weave your way 
through the twisting subterranean (subma1·tian?) 
tunnels. The screen continuously scrolls upward , 
so you move left and right mostly, although your 
craft can also move vertically. When you pres the 
fire button on the joystick, your craft shoots twin 
photon torpedoes that detonate any target they 
contact. 

After surv iving these levels, you face an armada 
of Ma1·tian spacecraft. They don 't fire at you ; they 
just try to overwhelm you with shee r numbers, 
forcing you to dodge them and fire furiously to 
avoid a fata l collision. If you can make it past this 
defense, you slowly descend into the very center of 
the Martian stronghold , where you'll find a giant, 
glowing, egg- haped bomb. By landing on it, you 
"arm" it , and the timer starts ticking at 30 seconds, 
29, 28, 27 ... The destruction of the base is inevitable, 
but your survival is at srake too. If yo u don't escape 
from the Martian base before the time is up, you 
a re ruined in a brill iant o range explos ion . Assuming 
that you make it o ut (not very likely in your fit·st 
games), you watch the explosion lighting up the 
mouth of the cavern, and you can then valiantly 
en ter ... cavern two. 

Each new cave rn is progressively harder ­
most noticeably when making your escape - you 
ascend twice as fast , making a collision with the 
"ceiling" rather likely. I've played the game for a 
week, and I still can 't escape Cavern two. 

You get five ships , each with 99 units of fuel. 
Here's the catch - if you run out offuel, your ship 
explodes. I t is not uncommon to meet this fate just 

moments before arming the bomb, or before rising 
triumphantly to the surface. If your ship blows up 
in a ce rta in level , you have to start over at the 
beginning of the level. 

The graphics are impressive. Apparently, the 
game is constructed using a custom character set in 
the special four-color IRG graphics mode (a rather 
unexploited feature of the Atari until now). Most 
of the animation is performed with vertical fin e 
scrolling, and the ship is a player. It also uses a 
modified display list to show your status, and I 
think it even uses display list interrupts . All in all, 
an exce llent use of the Atari 's graphics capabilities. 

Caverns ofMars is currently o nly ava il able on 
d iskette. You' ll also need ajoystick. 

A curious feature of the program is that it 
names its skill levels as Star R aiders does: Novice, 
Pilot, Warrior, and Commander. Will Caverns of 
Mars replace Star Raiders in the hearts of Atari 
space-game fans? If so, we may soon hear a new 
phrase: 'Old Star Raiders never die, they just 
move to Mars .. . " 

Caverns OfMa.rs 

Available through dealers. 

$39.95 

1: r:1~~'1[]r:la9~l .;~ 

CRT'S • PRINTERS • TELEPRINTERS 

*LOW**NEW* *NEW* 
Letter Quality JM WHISPERDEC LAIOO 
DIABLO 630 WRITERDual Mode 

• TWXMatrix Printer $1949.00 •TIME SHARE 
•Computer Terminal CAU. FOR PRICE! 

CALL FOR OUR LOW PRICES ON 

NEC, QUME, ANADEX, 

TELEVIDEO, DEC, T.I., 


TELETYPE,_DIABLO, C.ITOR 

TOLL FREE (800) 854·6028 

SAVE ON MASTERCARD C.O.D 
REQUIRESPREPAID VISA 

15% DEPOSIT ORDERS ACCEPTED 

FOR ORDERING IMICROMAILP O Box 3297 INFORMATION Santa Ana CA 92703 
Phone 714 731·4338 

PLEASE CALL TWX 910 595 1146 

c 
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Review: 

Two Programs 
From The VIC 
6Pack 
Ha rvey B. Hermo n 
Associate Editor 

Car Chase 
T hi i a cle \'e r ga me which m kids ra ted 8 (out of 
10). There ar nm cars (the blu e one is your ) 
traveling in o pposite directions in a square, fo ur­
lane track. T he object o f the game is to score the 
mo t points be fore you crash into the o ther car. 
Yo u can cha nge lanes or speed up o r slow d own to 
avo id a co lli . ion. Points are ored by riding ove1· 
dot (and late r di amonds) on the tracks . This ga me 
i ve ry imila r· to the PET prog ram/\ AB sold by 
Cursor magazine. 

\i\ c (my kids and l ) particula rl y liked seve ra l 
features of the BASIC game. Color and sound are 
integrated into the progra m. Effecti ve use o f a 
custom character set makes the track lavour much 
nic r than if onlr th e standard cha racte rs ha I be n 
used . T he othe r.ca r i smart and vo u must be o n 
vour toes to avoid a crash. 1 o sco~e well yo u must 
change speed at ap propriate ti me or yo u're stuck 
in the wro11 g lane headed for disas ter . 

T he one feature I did not like (and th is did 
not seem to bother my kid s) is that the keyboard is 
used as the car controll er. I prefer ajo>"stic k or the 
number pad on the old PETs. The 'T and '·K .. 
kev used 10 change lanes arc close together and 1 
wa·s fo rc\'C.T confu in a whi ·h was "move in" and 
"move o ut. " You don 't ha\'e to think as much wiLl1 
a j oystick. 

A help fu l hint : the instructions say not to use 
Ca r C hase \\'ith any memory expansion in place. 
Bul lkather·s! lf rou have added the 31'. memory 
expan ion a s pc~ i a l load cqu ·nee 1 nccessan -. 
Type: 

POKE 44, 16 

POKE 4096,0 

NEW 

LOAD 

Before load ing other progra ms, POKE location 44 
back to normal or turn the V I off and on. 

Blue Meanies From Outer Space 
This is an ln\'ad er. -like ga me which my kids rat d 
6 (out of I 0). T he blue m an i - (frownin g face ) 
are dropping from the skies trying to knock out 
your protected power ce ll s inside yo ur star base . 
You are able to blast them with fix ed laser gu ns as 
they fa ll e rra tica ll y. Points are added when yo u kill 
a meanie o r d educted if you hit yo ur own suppl y 
ship wh ich is com ing to recharge yo ur e ne rgy. You 
must have e ne rgy to fire }'Ou1· weapons. Ene rgy i 
lost when shooting and for \'arious other operat ions. 
l f the sup p ly shi p makes it , yo u get a n energy 
bonus. IL is possible to repa ir damage (holes in 
your starbasc) using a robot, but at the cost of 
e ne r·gy . Whe n the meanies reach the power ce ll s, 
the game is over. 

T his BASIC game like Car Chase , is conside r­
abl y enhanced by good u e of color. sound. and a 
custom characte r s l. It wa fun to shoo t the 
meanies but it wou ld have been even more fun if 
they we re a little smarter. (H ow ve r. the instruc­
tions do promise' mea ner meanies" after 20 are 
shot.) Aga in . I pref r ajoys tick to the use of the 
keyboard fo r gam contro l. I get confused if the 
required a ·ti ons a re not re nexi,·e . My kids com­
mented that the instructi o ns for the repair robot 
" ·ere not clear and they did not ca re for negati,·e 
e ne rgy or a suspended robot. I b lieve they have 
been spo il ed b playin cr ln\'ader: on th e PET. Blue 
Mea ni es is a good prog ram , but it doesn't quite 
match up to that \'ery good simula tion of the video 
arcad e game. 

l\otc : if you ha\'e add ed a :-n~ memory expa n­
sio n, use the same tri ck as abo \'C for Ca r Chase to 
LOAD Blue Mean ie ·. 

Co 111111 odort' /311si11ess 1\/achi111•s 
68 1 Moofl' Rd. 
f...:i11gvf Pm.1sio , PA 19-106 

$ 43.95 Uora /1 6 ) 


*VIC-20* 


FROG 

Take control of an animated fly zapper . 


Requires NO extra equipment. 


... Each S17.95 cassette ... 

M~Eile e~RPET 

P.O. Box 35115 Phoenix . AZ 85069 

GAMES FOR THE PET ALSO AVAILABLE 
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SoftBox­
cP/M For PET/CBM 

considerable amount of software requires the di k operating system 
known as CP/M. Originally developed in 1973, it has since become a n 
essential pan of man y word processo r , accounting, data base manager 
a nd other commercia l software product . CP/M means "Control 
Progra m/ lonitor" a nd was intended for use wi th th e 80 0 and Z80 
microprocessors. "SoftBox," manufactured by Small Systems En­
ginee ring, however, a llows yo u to use C P/M-based software packages 
on the PET/CBM com puter. . 

Auac hed b tween your PET and disk drive , this "interface­
compute r" contains 64K RAM , a ZSO chip , IEEE and RS-232 interfaces 
with softwa re-de fin able baud rates, and a Corvus hard di k imerface. 
The unit \\·ill wo rk with any PET/CBM using pgrade or 4 .0 BASIC 
and KRA M. An o ptiona l cassette program ca n be used with Origina l 
PETs. Any combination of from o ne to e ight Commodore fl oppy di sk 
drives (2040. 3040, 4040, OJ" 8050) may be attac hed . res ulting in up to 
a potential e ig h t megabytes mass memory available at one time. lemory 
can be furth er increased by auaching Corvus hard disk drives. A tota l 
of 80 megabrtes is po · ible. 

Simple To Set Up 
Adding CP/M to you r PET takes only a f"ew minutes . \ ou p lug a sta n­
dard PET-to-IEEE cable be tween th e So ftBox and your disk dri ve . 
(Another of thes cable goes from the clriYe to the PET.) When yo u 
po\,·er-up th e three units, everything is normal a nd , in fact, you a n 
work with the compute r a nd the di sk drive as if oft Box were not 
conn ·ted. 

For CP/ M, yo u place the suppli ed di sk (CP/M Versio n 2 .2) into 
Drive zero. LOAD, and RU it. That's it. PET is no \\" under the control 
of CP/ r. T he disk contains a variet of C P/l'vl utilities, specia l Corvus 
files, a nd a SoftBox me mory test diagnostic program. 

If you·ve no t worked with CP/ M, t.hc Soft 8 ox Use r 's manual is an 
excellent introductio n. It ta kes yo u th ro ug h th e major C P/ 1[ 

........ 
-

Ric hard Ma nsfield 
Assistant Editor 

commands, step-by- tep, and clea rl y demon­
stra tes their uses and termino logy. Specia l 

commands a llow yo u Lo control th e PET 
SCl'ecn (uppe r/lowe rcase, g1·aphicsltext), th e 
T I$ fun ction, an d , when yo u want to return 

to normal PET BA 1c:simpl y type "co ld" 
a nd yo u '1·e back in the Commodore. 

And for the more adva nced u er, eve ra l 
a ppe ndices provide technical in formation, 

a map of SoftBox's memory, sugge tions 
on modifying CP/M itse lf, and 110 details. 

TBE DATA HANDLER 
for VIC 

A word processor and catalog 
program for the VIC-20 plus BK 

·over 15 edit functions 
·sort ing 
"data formatting 
·expandable 
·screen scrolling- 7B character lines 
·full documentation 
·works with cassette and 
standard VIC printer 

•disk version available 
·easy to adapt for RS-232 printers 

Price $29.95 

C.O.D., check, or money order 


(Specily disk or casselle) 

MW Software 
P.O. Box 126 

Urbana, IL 61801 
(217) 356-7511 

Dealer inqumes welcome 

VIC 1s a trademark of Commodore. 


r 

VIC-20 SOFf\V ARE 
Over 100 programs on tape 
and cartridge for the VIC 
computer- both educa­
tional and fun!! 

Write or call for your free 
catalog. 

Sunrise Electronics 

7057 Lompoc Court 


Citrus Heights, California 

95610 


(916) 969-8319 


VIC-BACKGAMMOll-VIC 
Plays a great game by the rules and 
won't let you cheat. our best seller. 

SK version $12.95 
Advanced BK version $19.95 

BLACKJACK TUTOR 
Learn when to HIT, STAY, SPLIT PAIRS 
and DOUBLE. You can beat Vegas for 
just $12.95 

GRAPHICS GENERATOR 
Create. edit. reverse. save special char ­
acters. Unique DEMO feature included. 

$9.95 
MAZE-MAN 

Arcade game with fast munching 
action. Key or joystick. $9.95 
All programs fit into SK VIC ·20. send 
for free catalog 

Send check or money order to: 
<Add soc for postage! 

RAR-TECH 
Box 761 . Rochester. Ml 4B063 


VIC·Traaemark of Commodore 


So(tBox, $895 
S 111all Systems E 11gi11eai11g 
222 B \ iew Street 
Mollntai11 View, CA 9-1041 © 
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Review: 

SYSRES For 
PET/CBM
Charles Brannon 
Edito rial Assistant 
SYSRES claims to be the "ultimate program 
manipu lation system." Like its predecessors, the 
Toolkit and BASIC Aid, SYSRES is a programmer's 
aid package. SYSRES "wedges" into BASIC and 
adds 33 commands (including six improved BASIC 
commands) plus 11 extended DOS Support (the 
original "Wedge") commands. All of the commands 
are used for the development and maintenance of 
BASIC programs. 

The primary tools needed by a programmer 
are: auto line numbering, renumbering, find, and 
trace . SYSRES supplies "deluxe" versions of all 
these. Automatic line numbering provides the line 
numbers when typing in a program. If you start at 
line 100, it will automatically print 110 when you 
press RETURN on line 100 (assuming a step size 
of ten). SYSRES permits as unique variation: auto­
matic statement generation. If you are typing in a 
long set of DATA statements, SYSRES can provide 
the line numbers and the word "DATA." SYSRES 
offers a "fill in the blank" line where you only need 
to enter a single number. It can even press RE­
TURN for you giving it the capability for automatic 
line entry. 

Advanced Renumber 
Most Renumber commands change the line num­
bers of a BASIC program by an even increment 
and update all line references made by GOTO, 
THEN, GOSUB , etc. The entire program is re­
numbered. SYSRES permits partial renumber. 
You can renumber just a subroutine, for example, 
preserving all other. line numbers , and updating 
any line references 1f necessary. . 

Perhaps the most useful command 111 a package 
like this is a Find command. Many programmers 
find it indispensable. sing Find, you can locate . 
any variable, phrase, or keyword used any>~here 111 

your program. Another related command is . 
Change, which permits you to replace any vanable , 
phrase or keyword with anything else. 

Fo'r the Change command especially, it is vital 
that you exactly specify the search string. You may 
want to change A$ to B$, but you don't' ant ZA$ 
to become ZB$. To zero in on whatever you are 
searching for, SYSRES permits you to use several 
wild card and limitation symbols (such as V for 
Variable, B for Beginning of line, or a quote to 

signal quote mode), which together permit over 
700 possibilities. 

Debugging a program is much easier with a 
Trace command. Trace (as implemented by 
SYSRES) permits you to display program variables 
as they change or are defined. So, you could display 
the index of a FOR/NEXT loop, or watch how 
certain variables interact. (You can also type DUMP 
in direct mode to display all variables.) 

The advanced editor commands let you use 
the BASIC editor as a general purpose ASCII line 
editor. The commands GET and PUT let you save 
this ASCII file to disk. SYSRES even partially 
tokenizes this fi le to save disk space. These ASCII 
fi les can be used to develop EXEC files, which are 
a sequence of direct commands that are executed 
as if they were a program. This gives the PET/CBM 
the power found formerly only in CP/M's .EXC 
files, Apple's EXEC fi les, or Atari's ENTER files. 
An important feature of EXEC fi les is that they use 
no program memory as they execute. 

When using SYS RES, you get a feeling that 
careful design went into the system. All keys repeat, 
and the cursor keys "take off' quickly. Full up/down 
scrolling of your BASIC program is supported, 
and it works perfectly. If you display the directory 
with the improved ">$0" command, these line 
numbers cannot be accidentally entered as program 
Ii nes or activate the scrolling f eatu re. 

Full p1·inter support is also included with fu ll 
ASCII translation. Any command can be sent to 
the printer if preceded with an asterisk. For exam­
ple, *LIST would list a program to the printer. 
You can also dump the screen by holding down 
both SHIFT keys and pressing RVS. Speaking of 
keys, with SYSRES you can define any shifted key 
to equal any sequence of keys or keywords. When 
you define any key, all the alphabetic keys '.'come 
alive" with convenient single-key abbrev1at10ns. 

Improvements To BASIC Itself 
The improved BASIC commands are another 
example of the care taken to produce a complete 
"operating system." The LOAD, SA YE, ai:id 
VERIFY commands default to the disk dnve, and 
the save with replace ("@ ") works on an y disk 
drive. (It first SCRATC Hes, then resaves the pro­
gram.) Nevertheless, none of the commands are 
programmable. Therefore, programs developed 
with SYSRES are fully transportable As the manual 
says, "SYSRES is designed to be 'addictive to pro­
grammers not to programs.'" 

SYSRES 
Solidus lntem atio11a/ Corporation 
Suite 6 - 144 W est I 5th SlrPet 
North Vancouver, B.C. 
Canada, V7 M 1 R5. 
$75. 
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ki ds , and a nxio us professionalsj usl ge ttin g sta n dReview: 
on the ir new computer. The proble m start easy 

Fun With 
Microcomputers 
And BASIC 
Fred D'lgnoz10 
Associate Edito r 

Do yo u like puzz les and ga mes? 
Are yo u lookin g for a quick, pain less way to 

lea rn how to program a persona l compute r? 
re you a kid , a n adult , or so mething in 

be tween? 
If yo u a n we red yt' S to a ll th ese questio ns, th en 

this book is for o u. 

and ue t harde r. Almost all com with actua l " olu­
tio n" 

~ 

prog ra ms you ca n swd y. Th r a r even 
occasio na l exe rcises for you to tackle . 

T his is wha t th e book offe rs. 
What does it lack? 
It is o nly a n introductio 11 to microcompute r 

BASIC , so don 't ex pect to be a prog1·amming whi7. 
when you are do ne - e pecia lly wit h regard to a 
pa rticula r machine . lso, the re is a lmo t nothin g 
on sound o r graphics - t\.vo po pu lar features o f th e 
ne \\' , lo w-cost personal compute rs. 

Still , it's a good tart. Whether )O u ' re o ld o r 
yo un g . Whethe r you' re cocky abo ut compute r · o r 
afra id to touch one fo r fear it mig h t bite o ff yo ur 
ha nd . Or explode. 

F1111 with 'vlirroro111jn1/ers and BASIC 
by Do nald 0. Spencer 
R . ton Publishing Co. 
11 480 Sunset Hills Rd. 
Reston , VA 22090 
128 pages 
9.95 I aperback 

I am a pe rson who has a low pain thres ho ld 
whe n it comes to plowing through "introdu cto r y" 
g uide· to pe rso nal compute rs. "O uch !" I cry whe n 
I see guides set in a midget-sized typeface that 
resembles foo tprints made b a ta pdancing fl ea. 

The same goes when I see g uides \\'ith no 
p icLUre , o r g uide · that a re too technica l, too se ri­
o us, too sombe1-, o r too u-iYi a l. T hese books g ive 
me indiges tio n - th e sa me lumpy d iscomfort I 
ex pe ri ence \\'h en I S\,·a llo \,. a plateful of spagh tti 
and meatba lls I forgot to chew. 

Don Spence r's book is d iffe re nt. It's fun . it 
rea ll y tea he ·. and it 's an a lmost painless imrocluc­
tio n Lo microcomputers a nd BA ' IC prog ramm ing. 

The book sta rts at a lofty level. In th e fi rst Le n 
pages, Spencer skims over compute rs' socia l impact, 
com pute r dev ices , trends , and ca ree rs. 

T he n yo u geedown Lo business . You p lan a 
prog ra m. le a rn a littl e a bout fl owchartin g , get a 
rew tips o n how to write yo ur first progra m . 

T hen you dive into BASIC. For twenty pages . 
yo u swim thro ug h co nstants a nd va r iables , a r ith ­
me tic ope rations and DATA stateme nts. You ~ini s h 
by looping through arrays. 

Th n come e ,·e nty pages o f programs in­
clud ing Manhattan Island , Sam's Mon ke :, T he 
J o ll y Green Giant , a nd Roge r Goe to the C ircu . . II 
you are m<Jth-or ie m ed o r a compu l ive ga mble r , 
yo u'll rea l! )' li ke th e e programs. 

I recomme nd this book to teache rs o f intro­
d uctor)' programming courses , and to pa rent 

)I~ (:t 
SERVICE... 

a nonexistant word in 
computer language? 

Now you can get FACTORY AUTHOR· 
IZED service for your Commodore or 
Atari computer and peripherals at reason­
able cost. Minimize your down time 
frustration and expense. Extended war­
ranty available for most products, too! 

CALL 

717-327-1450 

Micro Computer 

Service Center 


477 E. Third St., Williamsport, PA 17701 
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COMPUTE!'s Listing Conventions 

Many of the programs which are listed in COMPUTE! use 
specia l keys (cursor control keys. color keys. e tc.) To make it 
easy to te ll exactly wha t should be typed in when copying a 
program into the computer. we have established the fo llowing 
listing convent ions . 

For The Atari 
All the edi ting and cursor con trol characters are spelled o ut 
and surrounded by brackets in the program listings: I CLEA R l 
for "clear screen." Other characte rs, such as CTRL-T (the 
"'ball "' characte r) will be listed as the "normal'" character. but it 
will be within brackets: IT l. A series of iden tica l contro l 
chara ters will be indicated bra number within the brackets : 
(:\DOWN! means t pc ESC C "RSOR-DOWN three times: 
( 12 R l would mea n type CTRL- R twelve times. Re member to 
press the ESC (escape) key befo1·e each cursor control key. If 
you should see { ESCJ itself in a program list ing . you would 
press E C twiCI'. 

Two of the control characters , ( = l and ( -l , should be 
shift ed. Any reverse field text will be enclosecl within ve rtica l 
lines . (In other words, any ti me you see a vertical line wi thin a 
program list ing in COMPUTE!. p1·ess the Atari logo key (...f..l .) 

Atari Conventions 
{Cl.£AR}= SHIFT-< <Cl ear &.-reen) 
QP)= CTRL-111i~ <Cl.rsor LIP) 
<IXWO= CTRL-equals <Ll.rsor Down) 
QEFD= CTRL-Plus <Ctrsor left) 
{RIQID=CTRL-aster i sic ( Drsor r i 9ht ) 
<BOCK S}= 8'tK S (Back SPa.ce ) 
a:ELET8= CTRL-CE..ETE <Delete character ) 

<IE... LUE)= SHIFT-DELETE <Oe1ete Line) 

{!HSERD= CTRL-IHSERT (Insert character) 


OHS LUE}= SHIFT-INSERT Clnsert line) 

<ESO= ESC ( ESCa.Pe k~ PreSSed twice ) 

CTAB)= TOO <Tab k~) 

{ClR TOO}= CTRL-TJ'.:e <Clea.r tab settlne) 

{SET TOO}= SHIFT-TOO (Set tab st.of> ) 

<BELL}= CTRL-2 <R l n9 buzzer ) 


For PET/CBMNIC 

(;enerall y, any PET/CBM/V IC prngra m listi ngs will cont ain 

bracketed words \\·hich spell out any specia l characters : 

(DOW l wou ld mean to press the cu1·sor-down key: 

(3DO\I\ N} would mean w press the cursor-down key three 

times. 


To indicate tha t a key shou ld be shifted (hold down the 
SH I FT key whi le pressing the o the r key). the key would be 
unde rlined in our listing. For example,~ would mean to type 
the S key while holding the shift key. T his woulcl result in the 
"'heart" gra phics symbol appea rin g o n yo ur screen. 

Sometimes in a program listing. especia lly within quoted 
tex t when a line runs over into the next line, it is d ifficu lt w 
te ll where the first line e nds . How man~' time · should you type 
the SPACE bar? In our convention. when a line breaks in this 
way, the - symbo l shows exactl y where it broke. For example: 

100 	PRINT "TO START THE GAME 

YOU MAY HIT ANY OF THE KEYS 

ON YOUR KEYBOARD." 


show th at the program's au thor intended fo r you to type 1wo 
paces after the word Gi\ME. 

For The Apple 

Programs listed as ·'M icrosoft" are written for the PET/CBM. 


Apple, OS I. etc. Although the programs are general in na tu re . 
you ma>' need to make a few changes for them to run corre tl y 
on your Apple. Microsoft BASIC programs written for the 
PET/CBM sometimes comain specia l cu1·sor comrol characters. 
T he fo ll owing table shows equiva len1 Apple words. Notice 
that these Apple commands are outsidP quotations (and even 
separate from a PR I T stateme nt ). PR INT"( RVS]YOU 
WON" bernmes INV ERS E: PRI NT"YOU WON ": NO RM AL 

[CLEAR[ (Clear Screen ) HOME 

[DOWN] (Cursor down) 

Apple II + : Call -922 

POKE 37,PEEK(37) + (PEEK(37)<23) 


P] (Cursor up) 

PO KE 37.PEEK(37)-(PEEK(37)>0)) 


[LEFT] (Cursor left) PRINT C HR$(8): 

[RIGHT] (Cursor right} 

PRINTC HR$(2 1) 


[RVS] (In verse video on. T urns off automatica ll y a ft er a 
carriage return. To be safe. turn off inverse ,·ideo after 
the print statemem with i\:OR~ I AL unless the PRI l'\T 
statement ends with a semicolon .) 

I ' VERSE 

[OFF] (Inverse video off) NO RM AL 

Shi fted characters can re present e ither gra phics characte rs 
or uppercase lette rs. If within text.just use the non-sh ifted 
cha racier. o therwi ·e substitute a space. Some "'gene1·a li zed" 
programs contain a POKE such as POKE 59468, 14 . Om it 
these from the progra m when typing it in. One final note: yo u 
will probabl>· want to insert a question mark or colon wi thin an 
INPUT prompt. PET/CBM and many other BAS ICs a utomat­
ica ll y print a q uestion mark : 

INPUT "WHAT IS YOUR NAME";N$ 

becomes 


INPUT "WHAT IS YOUR NAME?";N$ 


All Commodore Machines 

ClearScreen {CLEAR} Cursor Left (LEFT} 
Home Cursor { HOME} Insert Character {INST} 
CursorUp {U P} Delete Character {DEL} 
Cursor Down {DOWN} Reverse Field On {RVS I 
Cursor Right {RIG HT} Reverse Field Off {OFF} 

VIC Conventions 

Set Color To Black { B LK} Function Two l F2} 
Set Color To White {W HT} Function Three ( F3} 
Set Color To Red {RED} Function Four { F 4 } 
Set Color To Cyan ( CYN} Function Five {FS} 
Set Color To Purple ( PUR} Function Six ( FG} 
Set Color To Green ( GRN } Function Seven ( F7} 
Set Color To Blue { B LU} Function Eight { F8} 
Set Color To Yellow { YEL} Any Non-implemented 
Function One (Fl } Function ( NIM} 

8032/Fat 40 Conventions 

Set Window Top (SET TOP} Erase To Beginning{ ERASE BEG} 

Set Window Bottom (SET BOT} EraseToEnd {ERASE END} 

Scroll Up { SCR UP} ToggleTab (TGL TAB} 

Scroll Down { SCR DOWN} Tab (TAB} 

Insert Line (INST LINE} Escape Key ( ESC} Q 

DeleteLine (DEL LINE} 
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COMPUTE! Back Issues 


Here are some of the applications, rutorials, 
and games from available back issues of 
COMPUTE!. Each issue contains much, 
much more than there's space here to list , 
but here are some highlights: 

January, 1981: Load PET Programs Into 
The Apple II, Player-Missile Graphics for 
Atari, The Atari DOS, The Kernel of the 
OSI Operating System, Fixing LOADing 
Problems on the PET, Spooling with the 
PET Disk, Expanding KIM. 

February, 1981: Simulating PRINT USING, 
Using the Atari as a Terminal for Telecom­
munications, Attach a Printer to the Atari, 
Double Density Graphing on CJP, Commo­
dore Disk Systems, PET Crash Prevention, 
A 25¢ Apple II Clock. 

March, 1981: Machine Language Pro­
gramming for Beginners, Getting the Most 
from your PET Cassette Deck, Apple and 
PASCAL, Flipping your Apple Disk, 
Designing your own Atari Character Sets, 
Renumber for Atari, An Atari Disassembler, 
Six-gun Shootout Game for OSI ClP, PET 
Machine Language Graphics. 

April, 1981: How to be a VIC Expert, 
Resolving the Applesoft and Hires Graphics 
Memory Conflicts, Atari SuperCube, String 
Arrays in Atari , Memory Partition in PET, 
Pet Relative Files, Working with BASIC 
4.0, Commodore File 1/0, ROM Expansion 
for Commodore PET. 

May, 1981: Named GOSUB/GOTO in 
Applesoft , Generating Lower Case Text on 
Apple II, Copy Atari Screens to the Printer, 
Disk Directory Printer for Atari, Realtime 
Clock on Atari, PET BASIC Delete Utility, 
PET Calculated Bar Graphs, Running 40 
Column Programs on a CBM 8032. 

June, 1981: Computer Using Educators 
(CUE) on Software Pricing, Apple II Hires 
Character Generator, Ever- expanding 
Apple Power, Color Burst for Atari, Mixing 
Atari Graphics Modes 0 and 8, Relocating 
PET BASIC Programs, An Assembler In 
BASIC for PET, QuadraPET: Multitasking? 

July, 1981: Home Heating and Cooling, 
Animating Integer BASIC Lores Graphics, 
The Apple Hires Shape Writer, Adding a 
Voice Track to Atari Programs, Machine 
Language Atari Joystick Driver, Four Screen 
Utilities for the PET, Saving Machine 

Language Programs on PETTape Headers, 
Commodore ROM Systems, The Voracious 
Butterfly on OSI. 

August, 1981: Minimize Code and Maximize 
Speed, Apple Disk Motor Control, A 
Cassette Tape Monitor for the Apple, Easy 
Reading of the Atari Joystick, Blockade 
Game fo r the Atari, Atari Sound Utility, 
The CBM "Fat 40," Keyword for PET, CBM/ 
PET Loading, Chaining, and Overlaying. 

September, 1981: The Column Calculator, 
What is a Modem and Why Do I Need 
One?, PET, Apple, Atari: On Speaking 
Terms, A Tape "EXEC" for Applesoft, A 
Self-altering Program for Apple II , Posi­
tioning PIM Graphics and Regular Graphics 
in Memory, An Atari BASIC Sort, Shoot, 
an Arcade Game for Atari , Exploring OSI's 
Video Routine, PET Tape Append and 
Renumber, All About LOADing PET 
Cassettes. 

October, 1981: Automatic DATA State­
ments for CBM and Atari, VIC News, 
Undeletable Lines on Apple, PET, VIC, 
Budgeting on the Apple, Switching Cleanly 
from Text to Graphics on Apple, Atari 
Cassette Boot-tapes, Atari Variable Name 
Utility, Atari Program Library, Train your 
PET to Run VIC Programs, Interface a BSR 
Remote Control System to PET, A General 
Purpose BCD to Binary Routine, Converting 
to Fat-40 PET. 

November, 1981: SuperPet: A Preview, 
Japanese Micros: A First Look, Introduction 
to Binary Numbers, An Apple Primer, Page 
Flipper for Apple, An Atari Database 
System, A Program for Writing Programs on 
the Atari, Atari Texcplot, OSI Relocation, 
The PET Speaks, Inversion Partitioning, A 
Personal News Service on PET, Bits, Bytes, 
and Basic Boole. 

December, 1981: Saving Fuel$$ (Multiple 
Computers: versions for Apple, PET, and 
Atari), Unscramble Game (multiple 
computers), Maze Generator (multiple 
computers) , Animating Applesoft Graphics, 
A Simple Printer Interface for the Apple II, 
A Simple Atari Wordprocessor, Adding 
High Speed Vertical Positioning to Atari P/ 
M Graphics, OSI Supercursor, A Look At 
SuperPET, Supermen for PET/CBM, PET 
Mine Maze Game. 

January, 1982: Invest (multiple computers), 
Developing a Business Algorithm (multiple 

computers), Apple Addresses, Lowercase 
with Unmodified Apple, Cryptogram Game 
for Atari, Superfont: Design Special 
Character Sets on Atari, PET Repairs for 
the Amateur, Micromon for PET, Self­
modifying Programs in PET BASIC, Tiny­
mon: a VIC Monitor, Vic Color Tips, VIC 
Memory Map, ZAP: A VIC Game. 

February, 1982: Insurance Inventory 
(multiple computers), Musical Transposition 
(multiple computers), Multitasking 
Emulator (multiple computers), Disassemble 
Apple Programs from BASIC, Plotting 
Polar Graphs on Apple, Atari PIM Graphics 
Made Easy, Atari PILOT, Put A Rainbow 
in your Atari, Marquee for PET, PET Disk 
Disassembler, VIC Paddles and Keyboard, 
VIC Timekeeping. 

March, 1982: Word Hunt Game (multiple 
computers), Infinite Precision Multiply 
(multiple computers), Atari Concentration 
Game, VIC Starfight Game, CBM BASIC 
4. 0 To Upgrade Conversion Kit, Apple 
Addresses, VIC Maps, EPROM Reliability, 
Atari Ghost Programming, Atari Machine 
Language Sort, Random Music Composition 
on PET, Comment Your Apple II Catalog. 

April, 1982: Track Down Those Memory 
Bugs (multiple computers), Shooting Stars 
Game (multiple computers), Intelligent 
Input Subroutines {multiple computers), 
Ultracube for Atari, Customizing Apple's 
Copy Program, Using PET/CBM In The 
High School Physics Lab, Grading Exams 
on a Microcomputer (multiple computers), 
Atari Mailing List, Renumber VIC Programs 
The Easy Way, Browsing the VIC Chip, 
Disk Checkout for PET/CBM. 

Back issues are $3.00 each or six for $15.00. 
Price includes freight in the US. Outside the 
US add $1. 00 per magazine ordered for 
surface postage. $3.00 per magazine for 
air mail postage. All back issues subject to 

ava ilab iii ty. 

In the Continental US call 

TOLL FREE 800,334,0868 


(In NC Call 919-275-9809) 

Or write to COMPUTE! Back Issues, P.O. 
Box 5406, Greensboro, NC 27403 USA . 
Prepayment required in US funds. 
MasterCard, Visa and American Express 
accepted. North Carolina Residents add 4% 
sa les tax. 



64K RAM for AIM-GS®and SVM-t®from 

AT LAST, EN OUGH MEMORY TO GET THE JOB 

DONE RIGHT! AND AT THE RIGHT PRICE! ! BYTE MICROSYSTEMS 
• 	 EASY. PLUG-JN JNSTALL.4 TIO. 

• 	 NO SOLDER ING REQUIRED 

• 	 APPEARS AS 2 MEMORY BANKS. 
EACH 32K BYTES LONG 

• 	 OCCUPIES ADDRESS RA VGE 0000-7FFF 

• 	 DES/G1\ED FOR COMPATIBILITY WITH 
ALL A IM A.VD SYM PROGR.4 .\/.\f!NG 
LANGUAGES. A. 'D WITH BYTE-DOS 
Al/11-65 DISK SYSTEM * 

(Effec tive 9/1/82 will be S475.00)• 	 ALL ADDRESS A. D DATA Ll.\IES 
FULLY BUFFERED 

Inclu des assembled, tested board , 
• 	 USER UPGRA DABLE TO ADD connectors and complete instructions. 

PIGGYBACK COLOR VIDEO GRAPHICS Dealer inquiries invited. SEND ME THE FULL STORY! 
BOARD (SOON TO BE RELEASED) 

: Nam•----------~ 

SPECIAL INTRODUCTORY PRICE 

: Company __________BYTE MICROSYSTEMS 
· Address ___________CORPOR A TION 

: City_____Scate __Zip ___ 
107 ElKAAV'£NU£, SA"4 JC>Sf . Cl\9~129 

O home : Telephone ______ 
0 work

*BYTE-DOS $499 SYSTEM INCLUDES DISC CON­
®AIM-65 is a trademark of Rockwell InternationalTROLL ER CARD, TEAC FD-50A DISC DRIVE SYM-1 is a trade111ark of Synertek Sys telll!I Corp, 

CAPUTE!: 
Modifications Or 
Corrections To 
Previous Articles 
Further Notes on "Fast Sort For PET/CBM" 
T he fo ll o wing information from Jim Ru sso wi ll a id 
in adapting the PET/CB 11 machin e language so n 
utility LO work within a BA IC p rogra m. "Fast 
Sort" appeared in COMPUTE!, May, 1982, #24 , 
pg. 160: 

This routine operates on trings of' eq ua l length 
\\·hich occup )" co nti g uous memory locatio ns. It 
does not kn ow about variable names or a rra ys. The 
example give n in the article uses Prog ra m 2 to 
co llect so me data , and then Program '.3 LO read it , in 
order, into a fresh stri ng data space. without any 
extra string ,·ar iables . Both functions cou ld be 
done in th ame program if the data was \\TiUen 
into an ar ra y as it was collected , and then the fo l­
lowing line was used to move the data into 
a co ntig uous area a t the b g in n ing or su-ing 
memorv: 
FORI=0TOTN-l: A$(I)=A$(I) : NEXT 

In a larger program with more th an o ne a r ray, 

this same techn ique cou ld be used to 1110\'C each 
a r n 1y to th e app ropr iate place wh nit was time for 
it to be oned. 

Line 150 in Program 3 will f'ail for certa in 
va lues of le ngt h and number of reco rd s. A bette r 
wa y to write it is: 
150 AA=256*HA+LA+LN+2:POKE179,AA AND 255 : PO 

KE180 , AA/256 

The t\\'O extra bytes used in each st rin g by 
BASIC 4.0 a re a pointer back to the variable data 
a rea. where the st rin g le ngth and start ing add ress 
ar stored . After a . on, th ese point 1-s a re not 

va li d . o harm wil l be done as /011g us 11011e of th l' 

sorted strings is redtfi11ed by the progra m. If some o f 

the sorted strings are redefined by the program. 

then a subseq uent garbage co llect ion \\·ill ca use 

chaos . To illustrate thi , try addi ng the following 

li ne to Prog ram 3: 

175 A$(l)="NEW STRING #l":X=FRE(0) 


If there is enough room fo 1- two copies of th e 
array data in st rin g memory. then th e fo llowing 
t\\'O lines wil l fix th problem: 
125 IF FRE(0) < 270+TN*(LN+2)THENPRINT " NO R 

OOM" : STOP 
175 FOR!= 0 TO TN-1: A$(I)=A$(I): NEXT 

Line 125 fo1-ce a garbage co llectio n. and 
makes sure th re wi ll be eno ug h room for line 175 
to execute without causing a nothe r garbage coll ec­
tion _ Line 175 fix es the pointe rs by re\\'ri tin g a ll of' 
th e sorted strings. © 
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Hayden Announces 
Tetrad: A New Way 
To Play Tic-Tac-Toe 
Telrad is a game of straLegy and 
me nlal daring L11at enables a 
pla) er Lo maLch wit aga inst a 
compu ler. Based on Lhe popular 
game of T ic-Tac-Toe, Telrad 
a llows the tension to bu ild be­
tween opponenls as each tr ies to 
get f'our X' 01· O's in a row in any 
direCL ion o n any or all four p lay­
ing boards . 

Tetrad has a board Lhat 
offers 16 squares on four differ­
e nt levels. The add itio nal squares 
a nd boards allow 76 possible 
winning combinations - nine 
times more than conve ntional, 
Lwo-dime nsio nal T ic-Tac-Toe. 

Players can choose f'rom 
three le ,·e ls: no,·ice, ime rmed iate 
or professional. Colorfu l graphics 
accompanied by unique sound 
e ffecls make Tetrad a new way LO 

pla y an o ld favo rit e . 
Tett·ad is written by Philip 

Hess and can be u eel on an 
Apple II disk with 32 K. 09809. 

19.95. 

f-lawle11 Ruuh Co., /11c 
50 -Esso.: St. 

R uclll'lle Pmk iY/ 07662 

Toll.fin· (800)63 1-085 () 

11r NJ: (20 I )8../3 -0 5 -u 

Corvus Announces 
Mass Storage And 
Network Systems 
For Atari 800 
Corvus Sy te ms , Inc. announc cl 
th e availability of \!\ inchester 
disk systems and th Corvus 
Multiplexer loca l a rea ne twork 
for the Atari 800 microcompULe r. 

This announcement mea ns that 
Atari 800 ow ners can join micro­
computer use rs who enjoy the 
speed, re liability, and storage 
ca pac ity of Corvus 6, l I , and 20 
mega byte disks stems. It a lso 
mea ns that , with the Corvus 
Multiplexe r loca l ne twork, Atari 
use rs can shar·e mass storage as 
well a · printers and othe r expen­
sive pe ripherals . Corvus will al so 
offer its lirror backup syste m 
wh ich uses video Lape Lech no logy 
for Winches te r disk bac kup. 
Prices of Cor·vus disk systems for 
Lhe Atar i 800 sta rt at $3, 195 
complete with interface and all 
required sof'nva re. 

Curv us 5}1ste111s, I nr.. 

2029 O'Toole AvPll /1 1' 


Srl//jos1', CA 951] / 

(-/08)94 6 -7700 


Software Publisher 
Releases P/SAT 
Preparatory 
Ed u-Ware has anno unced two 
so ftwa re tutorials for co llege­
bound students on maste ring 
vocabu lary and d eciphering new 
words. PSA T Wo rd Attack Ski lls 
and SAT Word Attack Skills 
prepare tudents pecificall y fo r 
th e "anton yms" portion of the 
Sc holastic Ac hievement T es t. 

PSAT and SAT V\ orcl Attack 
Skills each com a in two diske ttes: 
P1·efix es and Roots . Vocabulary 

words , selected for their fr quent 
appearance on the PSA T /SAT, 
are grouped in to lesso n (s ix pe r 
d i ·keue). In each lesso n, students 
first pinpoint a word 's rneaning 
b selecting its synon ym . T he 
word is Lh en rev iewed Lhrough 
definiLion , sampl sentences, 
analys is of its component (root 
and/or prefixes) , and a test ques­
tion. A Limed test the n prepares 
stuclems to fun ction unde r 
pressure. 

PSA T Word Auack Ski lls 
and SAT Word Attack Skills a re 
inde pe ndent tut0t·ia ls, ye t ca n be 
purchased and used toge th e r as a 
comprehensive seq uence. Both 
systems are ava ilable for the 
Apple II and II Plus computers, 

VIC* OWNERS 


TELEGAMES 
BRINGS YOU MORE SOFTWARE: 

BREAKAWAY - A breakout game 

using paddles - $8.95 

TARGET ZAP - Move man around 

screen to hit randomly appearing 

objects - $8.95 

HANGMAN - A fun and educationa l 

game for all - $7.95 

SUPER TREK - Track down Klingons: 

then destroy them (3K exps. req.) 

$9.99 

LEARNING SERIES # 1 - First of a 

series of tapes and reference 

material put together to help the 

new computerist learn computing 

the fun and easy way!! #1 - $14.95 


CANADIAN OR US FUNDS!! 

Send check or M.O. to: 


TELEGAMES 
P.O. Box 152 

Hampton. Ontario. Canada LOB 1JO 

Wri te For ·rrodemork of 
Free Catalog Commodore 
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48K, DOS 3.3 . Each two-disk 
package retail for $49.00. 

Edu-Ware Services, In c. 
P.O. Box 22222 
Agoura, CA 9130 1 

Discover FORTH 
Announced By 
Osborne/ 
McGraw-Hill 
Osborne/McGraw-Hill has re­
leased a new book by Thom 
Hogan entitled_DiscovPr FORTH: 
Learning and Progrru11mi11g the 
FORTH Language. 

T h is in1ro luCLion LO 

fORTH. the ·ompu1er lang ua re 
or building blocks, is wriuen in a 
fr iend!)'. informal style. Begin­
ne rs " ·ill find information on this 
111ulti-f'accted language and 
ins1 ruction to guide thci r pro­
g ramm ing ski lls up to an inter­
mediate le,·e l. l\fore experienced 
programmers can use Hogan 's 

book as a reference tool. 
In the text, Hogan describes 

FORTH syntax, spec ifically 
applicable to both FO RTH-79 
and FIG-FORTH. otes are 
included on logical extens ions 
and alternatives to the current 
standard FORTH syntax. 

Discover FORTH provides a 
history of the language and a 
synthesis of material from pro­
gramming manuals, independe nt 
programmers, and p ublications 
of the FORTH Interest Gro u p. 

Discover FORTI-I: Lear11. i11g a11rl 
l'rogrr1111111i11g tht FORTI-I 
La11g11age 
by Tho111 I-loga 11 

SJ 5 .00 Pa/Jerback 
250 /Jagf's 
O.,bome/1\ I rG raw-I-I ill 

630 lfo11cro(I ll'ay 

Bnl<1'11•_)', Cr\ l.J-17 10 


To place an order call: 
(415)54 -2805. 

Apple Announces 
Price Drop For 
Monitor 111 And 
Apple II Stand 
Apple Computer, Inc. announces 
a price reduction for its [onitor 
III video display, and introduces 

... The Computer Outler is an 

({©". . ~ associa te of The Computer.' 
r. Learning Center For Chit·JI~ ·•• .......... dren. We are experts in
ATARI. ATARI educational technology and can custom·•·-:-:-::-.- ­ ;ze educational softwa1e curriculums for 

school distflcts, individual schools, or tor 
the child ar home. Please contact us 
about your sol/ware and equipment re­
quirements and leer free ro stop by our 
school in Las Vegas. 122: 

) 

We have one of the world's largest 
educational software mventones leatur· 
ing our own Computer Learning Center 

' 
·-­

sol/ware. 

80016K . .$665 
Ten Lilt le Robols(ATARI) . ........$12.95 
80048K .$799 Pre-School Math (ATARI) ........ $19.95 
Fun bunch (TRS·BO) .. . . . $15.95 40016K. .$320 
Jack & Jill (TRS-80) . . ... . ... . ...S12.95 


New Software for A t ari 
TempleofApshai ... . . $ 30 

SPECIALS OF THE MONTH 

BMC 13n Color Monitor $309 
 I §\ 
Tl 99/4A Computer .... $325 (k commodoreAxion Ramcram . . .. . . $142 

Hayes Smartmodem .. $229 
 VIC20 .... ...... $249
Elephant Disks .. (box)$ 22 

SAVE UP TO 35 % on Personal 
 VIC Softwa re 

23and Busi ness Computers, Peri· Avenger · · · · · · · · · · · · · · · .s 
Supers lot .... .. ......... S 23 

pherals and software from these Super Allen .. . .. ...•.•. . .........s 23 

leading manufacturers: Jupiter Lander .. . .... .. • . . ... ... .s 23 

Computers - Altos. Commodore. Draw Poker . .......•.• ..•.•.. .... S 23 
Dynabyte. Televideo, Texas Instruments. Midnight Drive ...... . .. •. . .•. .. .. $ 23 
Xerox . Starlleet Orion .... .. .. . . .... .. . S 19 

Modems - Hayes. Lexicon. Livermore. Morloc·s Tower . .... . . .... . •. .... $ 16 
Noxatlon. Dragon's Eye ...... .. ..•..... . ... S 19 

Monitors - Amdek. BMC, NEC. Sanyo. Spiders of Mars .....• ... . •.•. .. . . S 42 
Printers - Anadex. Diab lo. Epson, Robot Blasters . . ...........•.. . .. S 30 

MEG. Okodala, CITOH. OUME, Texas In· Me1eor Run . . ... .... . ... . .. . .. . . $ 42 
strumen1s. Blastoids . ... · · · · • · · · · · · • · · · · · .s 15 

Miscellaneous - Axion . Sorge Sentry. Amok ·· · · ···· · · ·· · • ··· ·• · · · · . .. S l5 
A I p · $ 23 1--- ----------- -'---- --:-----:----:----"1 Alien Bl i tz . . . .....•... ... • .•. ... . S 19 

PP e anic · · · · · · · · · · · · · · · s 23 The absolule lowest prices on all Apple purer, Howard Sol/ware. tnlocom. lnnova· Skymath . . . . .. . . · · · · · · · · . S 12 
Raster Blas1er . . .... • ....... . $ 23 Software from Adventure International, live Design. ISM. /US, LJK. Micro Lab. Space Division .. .... •.• ..........S 12 
Bug Altack · · · · · · · · · · • · · · · · · · · · · · $ 23 Asrar. Arr sci. Automated Simulations. Micro Pro, Microsoft, Muse, On· Line, Pie· Long Division .. . . . .. · · · S 12 
Bishops Square . ......• .. ........ $ 30 Avalon Hill, Avant·Garde, Beagle Bros.. cadll/y, Phoen ix. Software, Quality Solt· Gobbler .. . ..... . ... .. ..... . . .. $ 19 

Graph ics Master .... .•.. . ..... ... S 23 
 Bez, Broderbund. Budgeco. California ware, Riverbank. Sensible. Sentient, The Alien . . . . . . • . .. ....•.•....S 19 
Dung Beetle .. . . S 23 Pacific, Cavalier Computer. Continental Sierra. Sirius, Sir· Tech, So/rape, Stone- Invader Fall ...•... . . . • ... . .... .. S 17 
Action Ouesl software, Dakin. Datamost, Darasotr. ware, Strategic Simulations. Sub/ogic, Stars Wars .. .. .. ...• . . · .. · • · · · . $ 14·s 23
Cross fire .. .. .....•.. ..•. ..•. . . .. S 30 Detra Sol/ware. Denver Software. EDJ· Synergistic, Turnley, United Sol/ware, Laser War . . . .. ...... •· . .. • · .. ... S 15 

Threshold ... . .... . ... S 26 Ware. Gebelli. Hayden. Highlands Com· Versa Computing. Videx. Visicorp, ere. Dragon Maze . ....... . ..... . ..... S 14 

Frogger · · · · · · · · · · · · · · · · · · Space Intruders . .. ...............$ 16


17Compu1er Stocks& Bonds ··· · · · ·· . $ MARKETPLACE Computer Stocks& Bonds. . . . . $ 13 
GunsofFortDefiance ... ..... .. $ YOUR ONE STOP GunsofFortDeliance ............ $ 1617 

Mousekaltack . . ..... .. ........s 26 FOR ALL YOUR COMPUTER NEEDS 
K-Razy Shootou1 .. . . . . . . .. .. . ... S 36 • AMI Apple Disk Drives 
Jawbreaker . . . .. .. .... . .. $ 23 If not listed, please ask. 
Black Forest ... . ....•... . .. .. ... .S 20 40 Track . . . ... . . $345 

80 Track . . . . .... $399Gh;,::e:;::~ · ~;~~~~~rs on . ~l; · ~~A: Computer Outlet 
For Fast Delivery. send certified or

sof tware from Adventure International, 
Arcade Plus. ARTSCI, Automated S1mu· 
larions. Avalon Hiii. Broderbund, Budgeco. 
Cavalier. Computer Magic, Crystal Com· 
purer. Datasof/. Edu·Ware, Gebelli, lnno· 
var ive, J. V. K-Byte, LJK, On-Line. Quality 
Software, Spectrum Strategic Simulation, 
Sublogic, United Software. Versa Com· 
outing, Vlsicorp. 

cashier checks , money orders. or dfrect 
bank wire transfers . Personal checks 
allow 2 to 3 weeks ro clear. 25% deposit 
on all C.0 .D. ·s. Prices are mail order only 
and are subject ro change. Shipping·Sof/· 
ware ($2.00 Minimum}, hardware·call. 
Nevada Residents all sales tax. Foreign 
inquiries invited ­ add 15% for shipping. 



computer Software Associates music 

a stand whi h pe . T h e Appl II
th e Monito r III r~nl1 ts easy use of sig ned to t i Stand is d e ­

w it 1 t h e A A . i e exact . l h 
r o n a l co mpuL r pp le II ivlon itor III · , w1ct of th e

i to a llow a I .P 
nl gra Li o n · SL 1 tiThe. su gges Le d . r · . InLO th

th [o n1to r II I . ta d pn . of sys te m . T h e st Pr.le II 
22 o red · 1 now $249 00 uc u o n and . . , a access ibi lity t a~d p e rm1L eas 

o th whit a d , < a ppl1e LO A pp l II. T ho t e back o f the 
b n gre h 
ver io n s. h e n. p o phor pric is . 29.95. u ggestecl retai l 
r d e n ew pnc· 

U C s t h L()ta l m g . S" t AjJjJ/e ·omp11!1' 1· o r both th A J .c m os t 20-r .f ) _ f\l/a.na 11 i Ave Apple Ill. pp l 11 a nd th 
Cupertino, CA 950 1.4 

CALL FORTHE 
BEST. P.lt.t{:.t~.

Remember , 
P.R.\.C .E. will beal anY 
\egilimale otter on in­

Call P .R.1 .c .E. \or big siock items. 
savings on home corn· Just pick up the 
puters . video cassette phone. dial our toll·iree 
recorders. car stereo , number , and ask ior 

home stereo ,portable P.R.\.C .E. quotes . (Or 

radios and tape re­ ask us to mail you our 

corders, telephone an­ P.R.\.C .E. list.)
swering machines . P.R.\.C .E. is what 
video games , tape . 

you want. and movies . 
eommodore VIC·20 


illustrated. 

composer program cassette 

Atari 400 home computer . . . ... . . $319 ior VIC .. ... ........ . . .. . . . . . ... 59 .95 
Atari 410 recorder .............. . . . . . $75 
 Mattel 2609 tnte\livision video 
Atari 810 disk drive .. . . .. . .. .... . . . $439 game computer system .... . s229.95 

p.tari CX481 entertainer package . . .. $82 Magnavox 7600 Odyssey video game 
computer system . .... . .. ... S1 39.95 

Atari C2600 video game computer system . .. . .. . .... $139.95 CALL FOR PERIPHERALS ANO PROGRAMS 
commodore V\C-20 home computer..$249 
commodore 1530 dalacassette . . .. . $68 
commodore 1211 super expander ... $52 

commodore 1901 avengers 
cartridge ior VIC ... . ... .. ..... s22.50 


Hours: 9 lo 9 Mon.·Fri . . , ~ 

Prices subject to change after 7 / 31 / 82. 

10 10 5 Sat. • VISA" .67 i eed Drive . COM 782. Randolph. MA 02368 

Miera 
Whalesale 
BEST PRICES 

5VIC $ 248 
States ~r~~r~ms $19.95 
Countries& Cap~t ols, Jackpot 
and Hangm p1 ols, BlackJac~ 

an. 

COMMODOR
VIC Printer E EQUIPMENT 

VIC Disk 
PET 4016 
PET 4032 

CBM 8032 
Super PET 
Oatasette 
Single Disk 
4040 Disk 
8050 Disk 
4022 Printer 
8023P Printer 
8300 P D ·aisy Prin ter 

Xerox 820 
Atari 400 
Atari 800 
Atari Disk 
Box of 10 El

No. 1 S. S.e~.~ant Diskettes 
Anadex 9 

501 
p .· Soft Sector 

2 
ooc rrnt er 

S . PS Matrix-Graph · 
m1th Corona D . ics 

$ 320 
$ 467 
$ 789 
$ 952 

$1087 
$1636 
$ 63 
$ 541 
$ 983-. 
$1333 
$ 613 
$ 768 
$1732 

$2447 
$ 347 
$ 697 
$ 447 

$ 21 

$1197 

Letter Quart aisy Printer 
Comet I, 124 i;- Parallel or Serial S 787 

Bidir. ParallelPS SMatrix Prin ter 
Epson MX70 or er~LmtdQty $ 302 

Epson MX80 $ 344 

Epson MX80FT $ 444 

OtherBrandsC . S 547 

~~;:o. D~~BD~o~~~~~Eg:11DTA~~ NORTH 

SAN, CITOH Z~N~AXELL , SCOTC:E~~-
' H and More , -

A1k For Catalo . . 
North Sia g . Spec1 ly Commlc:::s r. or Peripherals. odore. Atari. Apple. 

Micro Wh
276 N un· . olesale 

· 1versity p
Provo, Utah 84 ' .0 . Box 1243

603 (801 ) 373-2 

Prices are lo 901 
Bank Cards. r~repaymenl by certi fied 
sh ipment. Whe~rsonal checks acceo1:heck. add3'lb tor 
collect. All sal possible. all items sh · d. bu\ wi ll delay 
____ e_s subjec1 lo availab·1· •oped UPS. fre ight

i ily and stock. 
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Sybex Releases 
Book For 
Business Managers 
Executive Planning with BASIC by 
X. T. Bui has jusl been re leased 
by ybex . Wilh Lhis book . Lh e 
business manage r \\'ill lea rn LO 

use a pe rso na l computer to ac ­
cele ra te decisio n-m a kin g and 
pla nning me Lh ods. . . 

U p-to-da te BAS IC dec1s1o n 
model co rnpule r prog rams fo r 
business manage me nL a re pre ­
sem ed including : Cost/Volume/ 
Pro fi t, Linea r Prog ramming , 
Inve m o r y Manage me nl, C riti ca l 
Pa th Analysis a nd PERT, Ex po ­
ne nti a l Smoothing, Linea r a nd 
l\lulti-Linear Regression , Fina n­
cia l Ra tio Analys is, Di counted 
Cash Flo \\' , Po1:tfolio Ma nage­
me nt and mo re. 

T he de\'e lo pmenL, ratio na le 
and proper use of each decisio n 
mod el is care full y outlined . True­
to- life a pp licati o n examples are 
provided a nd p roblems a re fo l­
lowed up a nd solved 1n sa mple 
runs of th e programs. Three 
appe ndices complete th e te~t : a 
summary of BAS IC 111 ~trnc~ 1 o n s; 
a collectio n of' subrouun es fo r 
ma trix Algebra; and a su n~ma ry 
of th e most importa nl busmes 
sta tistics too ls alo ng with BAS IC 
programs th a t pe1·fo rm th ese 
algo r ithms. 

ExecuLi ve Plannin g With BAS IC 
by X. T. Bui 
s ·12.9s 
Ref'. B~80 ISBN : 0-89588-083-0 
Sybex 
234-t Six th Strec1 
Be rkeley, CA 94 7 l 0 
(4 15)848-8233 

[BIZGOMP 1 u 

Intelligent Modem 
From BIZCOMP 
BIZCOMP Corpo ration announces 
the immedi a te ava ilability of 

lode l IO I 2, a microproce sor­
basecl 1200/300 baud lnte llige m 
Mod em . T he 101 2 fea tures full 
Be ll 2 l2 A compatibility a nd 
BIZCOMP's keyboa rd dia ling . 

An in tegra l se ria l a uto-dia le r 
a ll ows keyboard dia lin g while th 
low-power , LSI circuit d.esig n 
g ives reliable , cool runrnn._g o pe r­
a ti o n. A T hompson pre-bi te r 
assu res exce ll ent data integr ity . 
T he built-in micro processo r 
provides a Full compleme nt o f 
power ful commands fo r control­
lin g dialing, au to-a nsw.e r , self 
testin g and programming mod e m 
pa ramete r . 

Fro nt pa ne l co n tro ls h.ave 
been e rgono metrica lly d es igned 
fo r efficie nt and simple use by 
nontechnica l offi ce personne l. 
T he IO I 2 is fu II y FCC re g ist red 
f'or direct conneCL io n a nd is 

Pac kacred in a sLyl ish . low-profil e 
o . I

inj ectio n e nclosu r~ wh ic 1 may 
be used as a base for a des k 
te lephone. . . 

Applica tions 111 cl ude remote 
d a tastati o ns, store-and- fo r\\' a rcl 
electroni c mail , compu te r­
com p uter fil e tr ansfers and 
a u LO matic po lling o f una tte nded 
locatio ns. 

Jn qui ries ,\Ila11ager . 
BIZCO \IfP Corporat1011 

P .O. Box 7498 
Menlo Park, CA 94025 
(-11 5)966-15-15 

EPYX Releases 
Exciting New Quest 
Game For The Atari 
EPY X has re leased King Arthur 's 
H eir, a new famasy quest ga me 
fo r th e Atari 400/800 home 
compute r. 

In this legenda r y rea lm , the 
p laye r serves a t the Ki1 g's rig ht 
hand . Arthur, King o f the Bri­
ton s, has na med him he ir to th e 
thro ne. 

But the playe r must p ro ve 
himself wo rth y to ho ld th e cro wn 
o f Camelot. Arthur commands 
tha t he sha ll go in que ·t of the 
treas u1·ed Scro ll o f TruLh , hidde n 
b)' th e great wiza rd, Merlin. 

By moving his jo:vsti ck, the 
playe r's compute r displ ays , _in 
full co lor g ra phics . th e magica l 
world o f Ca melo t and its m ys tical 
su rro u ndi ngs. 

Be in g fa ithful to th e Crown , 
the playe r accepts th e royal com.­
mand to retrieve the scro ll. ~ l e rlm 
fore warns him o r mys Leri o us 
places, grueso me creatu res, ev il 
forces and magica l o bjecLs th a t 
e nte r his que t a l every turn. 

De fying a ll pe rils, the playe r 
j o urneys throug h an ominous 
fo re ·t, a supe rn a tura l castle, 
t reache ro us caves and magica l 
cities - a few of the seven ty pes o r 
realms tha t enti ce him. Some 
hold necessary ·u ppli es and e \'C ll 
t reas ures, but in o thers he is 
surro unded by evil. . . 

T he p layer must do a ll m his 
powc1· LO ,,·arc! o ff d ragons, ba r ­
cra in with wi za rd , a nd subdue 
fhe d evil himself, as mo re than 
thes will try to \\·ay la y him in his 
quest. . 

But, amaz in g treasures will 
spur him on . A staff Lha t ema- . 
nates th , mos t powe r fu l of mag IC 
and a ring with supernatural 

powers a re amo ng th e \\'(mcle r 

the playe r may find . 


http:auto-answ.er


.95 

THE MONKEY WRENCH™ FOR ATARI 

ABASIC and machine language 
programmers aid for BOO users. 

$49.95 Plugs into right slot and works 
with ATARI BASIC.Adds 9new 
direct mode commands in· 
eluding auto line numbering, 
delete lines, change margins, 
memory test. renumber BASIC, 
hex/dee conversion, cursor ex· 
change, and machine language 
monitor. 

The monitor contains 15 commands used to interact with 
the 6502.Some are display memory/registers, disassem· 
ble, hun~ compare. hex/dee convert, transfer memory, and 
printer seticlear. Uses screen editing. 

CASSETIE BASED MACRO 
~~ .,. ASSEMBLER/EDITOR 

"The Compatible Assembler/Editor" 
•Macros, Conditional Assembly, String search and/or 

replace, standard mnemonics, (Ex: LOA (LABLEl, Y) 
• Long labels, MOVE. COPY, AUTO, DELETE, PUT, GET, etc. 

EPROMS - HIGH QUALITY, NOT JUNK 

Use with PET, APPLE, ATARI. SYM, AIM, etc. 450 ns. $6.50 
for 2716, $12.50 for 2532. 

EPROM PROGRAMMER 

FOR PET ANO ATARI COMPUTERS 


The BRANDING IRON is an EPROM programmer especially 
designed for PET and ATARI computers.Programs 2716 
and 2532 type EPROMs. The PET version plugs into the 
cassette and 1/0 port and comes with software which adds 
the programmer commands to the PET monitor. The 
ATARI version plugs into controller jacks and comes with 
afull fledged machine language monitor which provides 
30 commands for interacting with the computer and the 
BRANDING IRON. 

PET - $75.00 ATARI - $119.95 

5Y. INCH SOFT •
SECTORED DISKITTES 

Highest quality. We use them on (l • 
our PETs, APPLEs, ATARls, and other I 
computers. $22.50110 or $44.50120 

PET TERMINAL SOFTWARE 

A buy you RS-232 users can't pass-up. Includes 
RS-232 hardware with a sophisticated software 
package. May be controlled via keyboard or from 
BASIC. Asuper buy. $129.95 

STARWRITER F-10 DAISY WHEEL PRINTER 
PARALLEL - $1495, RS-232 - $1680, TRACTORS - $210 

SIGNALMAN MARK I DIRECT CONNECT 
MODEM - $89.50 

Standard 300-baud, full duplex, ~ 
answer/originate. Powered by v • • • 

long lasting 9-volt battery (not 
"included!. Cable and RS-232 
connector included. 

MAE SOFTWARE DEVELOPMENT SYSTEM 
FOR PET, APPLE, ATARI t169 
"The Compatible Assembler" 

• Professional system for development of Machine Lan­
guage Programs. 31 Charactersper label. 

•Macro AssemblerfText Editor for Disk-based systems. 
• lndudes Word Processor for preparation of Manuals, etc. 
• Standard Mnemonics - Ex.: LOA (LABEU, Y 
•Conditional Assembly, Interactive Assembly. 
• Editor has string search/search and replace, auto line 

numbering, move. copy, delete, ucllc capability. 
• Relocating Loader to relocate object modules. 
• Designed with Human Factors Considerations. 

BEFORE YOU BUY THAT OFF-BRANO ASSEMBLER. 
WRITE FOR OUR FREE OETAILED SPEC SHEET. 
~ EH~ Ki n•-nt h• • doci de<l 
t o 1l l ow S~.00 cred i t t o AS"fT ED
°""' rs, ~o want to upgrade t o MA(. 
To get t his crt'dit , ~turn ASl1 ED 
.anua 1 wi t h order fo r MAC . 

Dlvmoic

Sales 
CO"IDDB'D'V 


CABLE : .. OL YRAV" LSA 
Main Showroom & Offices: 

216 So . Oxford Avenue 
(P . 0 . Box 74545) 


Los Angeles, CA 90004 

Telex : 67 34 77 

WE HONOR VISA 

and MASTERCHARGE 


~-ORDER DESKS 
open 6 days a week! 

7:00 am to 7:00 pm Mon- Sat 
Order Desks: (213) 739-1130 

TOLL-FREE TOLL-FREE 

{outside Cal if.) (within Calif.) 

(h~ ~!~KL:~6 -- ~OO%T{-19~~~1:~e~~: Basic 
or Tl-LOGO Re:S1300 Y/C:S$689.95 

HP-87 $1885.00 I lnstnments 
32K Bytes rundord . • Texas 
82907A 32K Mem. mod. -~· · Home Computer239.00 · 
82908A 64K Mem. mod. 337.00 
82909A 128K Mtm. mod. 537.OD 
HP-85A Computer $1985.00 Tl·99/4A
HP-125 Computer 1985.00 Only
HP-41 C Prog. ocient ific 188.00 
HP-41 CV Prog. a:itntific 2411.00 

$29995
HP-41 Cerd r"drr 169.00 
HP-41 Printu 297.00 RETAIL Your Cou 

HP-41 Optic.I wand 99.00 1 O" color monitor high res 374.95 339.95 
82106A 41 CMemory module 26.00 32K memory module 399.95 314.95 
82170A 41C OUld mom. mod. 84.00 Extended Basic 100.00 75.00 
82160A HP-IL interfau 109.00 Sj>Hch synthtsim 149.95 129.95 
82161A C.nane driw 437 .00 Disk memory dri'l'I 499.95 394.95 
82162A HP·IL pr inttr 397.00 Telephone coupler (modoml 224.95 119.95 
HP-97 Prog. a:ien/prinltr 584.00 Printer (sol id suttl 399.95 319.95 
HP-67 Hand -held fully prog 389.95 Tl -LOGO 250.00 99.95 
HP-32 E Scientific 58.95 
HP-33C Prog. scientific 93.95 t SAN-a
HP-34C Adv. prog. scientific 114.00 I ' MONITORS y..,, 
Hft.J7E Businus 77.95 iitf'I ru.olut1on. numbn Ont"'""' R,,, ,, Cost 
HP-JIC Prog. fi01ncial 119.00 VM4509 9.. B 5 W 190.00 !SUS 
HP-11 C Prog. scientific 114.00 VM4215 15"" B & wlbolow 0 ""°''1 l-19.00 111.15 
HP-12C Pro1. finenciel 127.00 OM51D9 9'" Grtt.n vJtU.11,,.,•.,,"'o'~' 200.CO 169.15 
12905A lmpoct prinltr 619.00 OMIDl2 12" B& W lS0.00 Ill.IS 
82901M 5 ~"' dUll drive l&99.00 OM1112 1l"" G111n 260.00 ZOUS 
919SA , .. du111rivt 4499.oo :~;~ ;r ~:::; · ~G\"::· ; :, ~~:gg ~;:I~ 
26318 lmpoct printn 2999.00 OM2012 INEWJ 11 .. B 5 W 179.00 t:l9.15 
2601A L1n1r qUll . ptr. 2999.00 OM2112 INEWJ 11.. Grotn 199.00 15U5 
:rn~u ~:i~r:~0R,,11M :mg F•••1, ....~:!.:.~.~·-"'·.;.n:..:::.'!~.!/co ....... 

85-15003 110 ROM 239.00 c 

15.15004 MotrixRoM 124.oo •commodore 
15-15005 Adw. prOf. ROM 124.00 • 
15-15007 Ammblcr ROM 239.00 VIC•20
12903A 16K mom. module 169.00 SK Perso01I Computer • 
12937A HP-18 inttrfoct 321.00 (Expands 10 32K) Works with 1ny TV! 
12939A S.rill intorl- 331.00 Rttail:s:J00.00 Your SPECIAL C<lst:S259.95 

ATARI® IN STOCK 

COMPUTERS 
FOR ATARI 400 & 800­
GHOST HUNTER (similar 10 Poc-M.rn) 
Disk $34.95 Cuselte $29.95 
Model Rtu11 Your Co\I 
800 16K 1080.00 689.95 
800 48K 1280.00 789.95 
800 160K 
(800-32K + 128 RAM disk ) 1299.95 
810 Disk drive 600.00 469.95 
Atari VisiC1lc 200.00 169.95 
825 Imp.wet P1r 1000.00 779.95 
~TARI400~~~~~-

Computer ~~~g:;~J_ 
System 

SUPER SPECIAL - ATARI 400 (16K ) 
Rm ot SS95 00 Your Con $299.95 

400 La ng. wd opt. S49.95 

I 0 S Ptism Ptinters ­
& Software for Apple fAmputers • 

12940A GPIO intorlKO 408.00 FREE with purch of VIC-20 one $49.50 LCO Ptn W11ch! •call for our LOW, LOW prices! y 
12941A BCD intt<ha 408.00 Commodore Dalliette Rtcorder Immed iate delivery- R.u,,1 C:,~' 

800-421-8045 800-252-2153 
Prtcn lhown ar1 for Nil or phone ord1n; 12M9A Panllel pu. int . 239.00 for VIC-20 Your Cost:S58.95 We cony 111 poriphmls. 132 column (color) 1995.001795.00W1lk·in difhtly hitlhtr. 

HP-7470A Hi·lll"dplt~~lt, wr rl 1269.00 software & 1ccess. lor the VIC-20 (we will but any price!) 80 column (B & W) 1196.00 999.00 
Goods subject ro availability; 
OSC w ill meer or bear almost While supply lasts ~ Mln'r!L Aa •-&1 
any adW!rtistJd price as long as CLOSE-OUT ON PRINTERS n !L.!c:Tl'>CNC:S" ~UV~~ H... OualityManoton
the comperl rion has the goods PAPER TIGER by I 0 s INtELUViSiON ---------------'---- ­,,.,r#, 1tm" °"' eo.1 w, s.11 PRINTERS Model Oetcriplion R ~outon hand; not responsib l~ for 1 
rypO?_raph ica l erron; prices & ~ ~ 1 ~~:-~ m~ :;rn Mm ~9';5 s2299s 100 12" B/W, 12 MHz 1a'o'.oo 149'.oo
specrficarions subjecr to change 445 795·00 55s·oo 531·00· 11xao,.;111p1hru .419.15 300 G 12" GrHn, 18 MHz 269.00 199.00
without notice; this ad supercedes CENTRON1'cs . . MXIO FT • • 591.DO Color I 13" Color, NTSC comp. input,Judio 1mp & ipkr499 .00 359.00
all previous ads; min shpg & hndlg lll·I 895.00 &50.00 550.00 MXtDO 741.DO Rm.i S325.00 Color II 13" Color,RGB input.hi rugrephics, ipkr 1295.00 799.00
$5.95; S.nd $2 for 112-pg caralog 737 895.00 610.00 411.DO G11Jhtru dliJ 95.DO ani<Nltd TV 11oum! Color Ill 13" Colot, RGB 240 line rrmlution 699.00 459.00 

http:input.hi
http:ipkr499.00
http:1a'o'.oo
http:1995.001795.00
http:Cost:S58.95
http:Poc-M.rn
http:C<lst:S259.95
http:Rttail:s:J00.00
http:intorl-331.00
http:Y/C:S$689.95
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He may discove r a magnifi­
ce nt a rk . which acts in his favor 
if'. and only if' he has ce rta in 
magic in his possessio n. 

I I" he uses his powe rs wisely, 
Lh ey will haste n his quesl a nd 
safely relurn him Lo Camelot and 
th e Crown. 

Kin g Arthur's H e i1· is ava il ­
able now on disk for the Ata ri 
400/800 (32 K) with joystick con­
troller. The suggested retail pri ce 
is 29.95. 

/:'/'} ',\' 

l '.O. U11x ·12-17 
Mo1111tai11 \ i1w. CA 9-10-10 

Microcomputer 
Index To Go 
Online With Dialog 
Microcomput e r Inform aLio n 
Se rvices, publishe rs o f Micro­
co111puler Index. has announced 
the a vailabiliLy of licrocomputer 
Index o n the Dialog In formation 
Retri eva l Service. The index will 

a rticles from 32 pe riodical 
sources including: BYTE, In­
foWorld. Intcrface Age, C reative 
Computing a nd COMPUTE!. T he 
in l'orrnaLion cove red includes 
micrncompule r anicles, so ftware 
1·eviews, hardware rev iews . book 
reviews, new product descripLions 
a nd more. 

Each citalio n conta ins a n 
abs tt·acl describing th e a rLicle, 
complete bibliographic informa­
tion and ass ig ned descriplors. 
T he printed version o f' J'vlicro­
compu te r Index . which is pub­
lished quarterly , is $30 pe1· year. 

For additional in fo rma tio n . 
contact : 

\l irrorn111/J11/n / 111/ex 
2-16 -1 El C11111i 11 0 Real. S11ite 2·17 
Santa Clam . CA 9505 1 
(-108)98-1-1097 

()/' 

f) ia lug fllj in'/l/alion Sl'n1if'1's 
3-160 I/ ii/view A11e1111e 
Palo A /tu. CA 94 304 
(·I I 5 )8 -8-J 73 5 

begin on lin e r vice with over 
I0.000 citatio ns during the 
summer o f' 1982. 

licrocomputer Index. 
\\'hich is a lso a \' a ilable in a printed 
\'ersion, began publicaLion in 
1980. T he index is a subjecl and 
abst ract guide to microcomputer 

Disk-0-Mate For 

CBM Disk Drives 

Optimized Data y. terns a n­
nounc s the PH -003 Disk-0-M ate 
for Commodore 2040/4040 disk 
drive . With Disk-0-l\llate th e 

user nm,· has write protect 
S\\'itches/indicat01·s !'or each 
dri ve, a powe r 0 · indicato r a11d 
audible e rror beeper. The case 
of write protecting drives hy 
switch ve rsus diske tte la be ls 
e ncourages good ope1·ating pro­
cedure LO prevent accidentalh· 
e rased files. The po\\'e r incli ca LOr 
and erro r beeper pro,·idc ,·a lu ­
able disk unit sta tu s to the 
operator. 

A ll s,,·itchcs and indicators 
are mounted in a small ('.r°x~"x I") 
co rlln> I box th a t may be placed 
0 11 the di sk unit or near the com­
pute1·. The con trol box conn ects 
lw ca ble 10 a circuit board \\'hich 
" j)iggrbacks" o nto a '.W-10/-10-10 
inten1a l co n11 ec1or. Insta ll a tion 
invo lves simple reconnection o f' 
inte rnal di sk unit cabl es. ,,·hi ch 
can be accomplished witho u1 
spec ial tool s or skills o r an y 
so lde rin g. F1 1ll inst ru ci io11s ;ire 
prO\·idecl . 

Disk-0-Matc is shipped full y 
assembled and 1estecl. Pri ce is in 
th e $70-. :xo range. 

Oj1ti111i:1·il /)11/11 \y.111'111.1 
P.O. /fox 595 

P/1m •11ti11. (.' ,.\ 926/() 

( / 1·1)9()6 . ']2() / 


Educational Game 
Drill From School 
CourseWare 
Journal 
Students ol' an y age ma y now 
begin to find th e I )'(JCllTite r and 
comput er keys by 1oucli and 
witho uL looki11g , in a 11 e11· educa­
tionally designed game dr ill by 
School CourscW;rrc .J ou rnal 
(previously CorseWare 
Magazine). 

"TVPI NG" prese n ts o n the 
screen the names o f' th e ke\'s for 
a single typew riter row. Tl~ i s 
prese n ta ti on e 11 cou 1·ages lea rn e rs 
to keep thei1· eyes a 11· a~ · from 
thei r fingers . As the user re­
sponds LO le tte r or characte r cues 
correctl y, the key nam s begin to 
di sa ppea r from the screen . If' a 
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SMITH-CORONA 

TP-1 

s599 
Letter Quality 

Daisy Wheel 

12CPS 

Low Cost Text 

Printer 


(~ OTHER GREAT 

~

1 

PRINTER VALUES 

NEC 6023 . . . ....... . . .. .... $479 
 Diablo 630 ......... . . ... . . $1975 

NEC 7710 . ... . . . •• • .... . . . $2299 Citoh Prowrlter . . . . ...•. . .•. $479 
Okidata 82 ... . ... . ...... . .. $479 
 CBM/Olablo Special . ..... . $1649 
Okldata 83 ... ... ....... . . . . $719 
 Trendcom 100 .......... . ... $269 

Epson MXSO .... . .......... S429 
 Centronlcs 739-1 . ..... . . . . . . $479 

Epson MXSOFT .. .. . ........ $519 
 Centronlcs 739-111 .. . . . . . .. .. S579 
Epson 100 .. .. .. .. .. .. • .. .. 659 

computer mail order 

east west 
800-233-8950 800-648-33 fI 
In Pa. Call (717) 327·9575 In Nev. Call (702) 588-5654 
4n E. Third St. P.O. Box 6689 
Williamsport, PA 17701 Stateline, NV 89449 

I . ATA R 
800 (16K) 649 
400 ( 16 K) 319 
410 Recorder 74 
810 Disk Drive 439 
822 Printer (THERMAL) 269 
825 Printer (80 COWMN ) 589 
830 Modem 149 
850 Interface 164 

853 Memory(l6K) 79 
ATARI SOFTWARE 

8AS:C CARTRIDGE 45 483 Tl-IE PROGRAMMER 
ASSEMBLER EDIT 4 5 484 THE COMMUNICATOR 
SUPER BREAKOUT 33 404 WORD PROCESSOR 
MUSIC COMPOSER 4 5 405 PILOT (EDUC) 
SPACE INVADERS 33 4106 PROGRAMMING 2 
COMPUTER CHESS 3 3 41 17 PROGRAMMING 3 
STAR RAIDERS 37 8126 MICROSOFT BASIC 
MISSILECOMMAND 33 8121 MACRO ASSEM&EDIT 
ASTEROIDS 33 813 CAVERNS OF MARS 

CALL OR WRITE FOR FREE CATALOG 

COSMIC COMPUTERS 
228 N . PROSPECTORS RD. SHIPPINGu~~~~r~~ M1N1MUM 
DIAMOND BAR. CA . PRICES SUBJECT TO CHANGE 
9

~~l~m: ~:~s (714) 8L6r=i265D
TAX 

.. " •
• 

••
•••
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•
•
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ara 
Com12uter PfoClucts 

Introductory 
T arn Computer Products 
;)6•18 Soulh\\'eS l c rn Bl vd . 
Orcha rd Pa rk. !'\ \' 1-1127 
(7 16)662- 72 1 ~i 

Tara Compu ter Products 
l lj:'i .'> Sism c1 Rd .. Un i1 :rn 
;o.J ississau ga. O nta ri o 
Ca 11 ada L-1 \V IZ-1 

Offer $}99
(-11 fi)<i2 ­ l- :'Jfi:">:'i 

PUT AN END TO YO R 
ME l O RY EX PAN ION 

PROBLEMS ! 
With 1. he on ly logica l l10in : fo r 4 K 
me mor y e:-;pansion or th 1a ri L!OO. 
Upgrade with th e new Tara Co mpu te r 
48 K RAM ca rd for the 400 . 
Features: 
• Eas insta ll a ti< n. 

• .oolcr. le - po1Vcr hu ngr · ope rat io n 
compared to sta nda rd 16 K o r 32 1 
prod ucts. 

• Uses · tate-o f-th e-art 64 K D 'na mic 
RA "5. 

• Ex tend 400 uscablc me mory to -I t K. 

• /\ ll o \\' s hig her perform a nce 800 ·o ft ­
wa rc 10 be run on yo u r400. 

• Qua lit y con Lructi o n 1,·ith go ld ed cre 
conn ecto r . 

• /\ ll o\\'S fo r di sk opera1io 11. 

~0 

I 11 creasc th e pe r for ma nee of' yo ur 
pe rson<1l sys tt: m effi cie nt ly a nd econo­
mica l! ~ · " ·ith th ne\\' a1·a Co mpu te r 
-l8 K R \ 1\tl card. Ava il a ble clircc t f'rom 
Tara Compute r or f'rom ·e lt:n dea lers. 

l' Ll 'S 
SI 111'1'1 :-.:c; 

(Dealers' Inquiries Welcom e) . 
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cue is mi ssed , Lhe key name wi ll 
reappea r LO he lp th e use r. The 
ol~ject or the dri ll is to ma ke all 
th e key nalll cs disa ppear f"rom 
th e sc reen . A summ a r y of" s peed . 
accuracy a nd sco re is presented 
at th e e ncl of each game with the 
previous be. t speed, accuracy 
ands o re also disp layed. 

Students a re e ncourao·ecl to 
double the a m o unt of thei r drill 
by the question DO YO WISH 
TO T RY TO BEAT YOL R 
SCORE~ 

Volume 2. l\ulllbe1' ~ or 
School CourseWare J o urn <d. 
\1·hich includes the l.\1·0 prngTa ms 
"TYPING" and "S IGi\ DRILL," 
cos ts $ 15.9:) f"or th e c 1ssc ttc 
, ·e rsion of Llic two programs (a nd 
$6.SO for each prog ram \\'hen 
included in a schoo l year sub crip­
tion ). ' J he prog rams are available 
on c;1 ·seue or diskctle f'or the 
Apple l l l 6 1\.. T RS-80 l 61\. , a nd 
PET 8K m icrocompute rs . 

For a !'rec caw log: 

Srlwul C11 111 -.,1·\\ 'ar1'.f 1111n111/ 
·19 19 .\' . .\J i l//mwll . S11i/1•2221\ 
Fn·.,1111 . C.-1 93726 

Data Perfect Atari 
From LJK 
I..J I\. Ente rp r ises, I 11 c. announced 
th e re lease o r its newest program 
Data Pc rCect Atari. f'or the :-\rari 
400 and ' 00 compute r. WritLe11 
in tll ac hin e language. Da ta Pe r­
fec t req uires no disk S\1·appin g. 
and is f"ulh· illle ract ive \1·ith L.J K 
Word Processo r . Leuer Pe rfect . 
T his user friendly prog ram 
allows th e operator to d esign his 
0 \1·11 scree n mask . The sin g le-load 
program , whi ch is me nu dri .'·~ 1.1. 
has inco rporated into it a uultu es 
section . as we ll as ;1 repo rt ge ne r ­
aLOr a nd a mail in g labe l ge ne r ­
ator. l\ lulti p le searches a nd son s 
are a ll o \1·ed. Comple te formula 
o pe rations . as well as mathe m a ti ­
cal operaLions. m ay be performed 
o n a nd bet\\'een fields. T he pro­
g ra m suppons o.ne or L\1'.o _disk 

drives. and require · a 1111111mum 


of'~2 K me mory. se wiLh a n )' 
parallel p1·ime 1· is allowed. The 
int roclu ctorr cos t for th e program 
is $~19. 95. 

IJf.: L11lf'l'/1ri.\I'.'· lii r. 
P.O. Bux 10827 

St. l .ouis. MO 63 129 

( 3 1-1 )8 -16-6 12-1 


Improved Version 
Of DOS For 
Atari 800 
Thi · command-drive n K-DOS is 
completely compatible \1·iLh the 
Atari 2.0S a nd other re lated 
softwa re . In addition , K-DOS 
suppo rts the Atari 850 h a nd le r 
whi h a llo ws the use of' p r ime rs 
a nd mode ms . 

h -DOS feaLUres: a machin e 
language m o nitor which allows 

... .: 
': 

FROM , ­
~~BYTE 

e xamination and a lte ra tion or 
m e mory in hexadecima l a nd 
di sp lays AT ASC II representa­
tio n: inte rceptio n or the break 
in:tru ction does not c ras h the 
sys te m , but takes th e use r back 
into K-DOS ; ne w, powerful 
commands rese n ·e and e rase 
m e m o ry and may be executed 
\\'h e n th BASI C or Asse mble r 
ca rtridge is in control ; K~DOS 
allows the use r to c rea te his own 

com m a nds. 
Th 40-page, K-DOS in­

st ructio n ha ndboo k. with disk 
auached, is easy-to- read and 
d esig n cl to acq uaint program ­
m e rs with all of' the K-DOS f'ea­
tures, and will g ive p ersona l 
compute r buffs g rea te r re liability. 
fl xibi lity a nd control. The hand ­
book is divid ed into fi ve incl i­
\'icl ual section s fo r quick refer­
e nce a nd a lso contains a poc ke t 
Command Summary Ca rel. 

Fo r add itiona l details a nd 
pri ce information on K-DOS and 
the !\.-DOS Handbook please 
contac t : 

J uh11 Mathi1·.1 
r..·-lffTF: 
170- Ausli11 , P.O. Box -156 
Troy. ,H irhiga 11 -18099 
(3 13 )52-1 -9878 

NewVIC-20 
Program By RAK 
Electronics 
Buclget II - .a new home budget 
program th a t m ainta ins a Cull 
cale nd a r year's budget data on 
tape for rev ie w a nd upda le . The 
data requires input or each 
month's ET IN COM E and I6 
budget catego r ies . After a ll of 
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•
• DISCOUNT•
•• 

'APPLE• 
YOUR 

LIST PRICE 

Oav u:i s M 1C1n1ght Magic s J -4 '!f~ ~ 25 00 

Tne A1 c1de Macn1ne .u 9!> 3300 

T1ac 11F. A\la c • ?99!> ,, 00 

DOS Bou ,, 00 17 00 

Ras1e1 B1u1er 299> ,. 00 

Tne Hom~ A. c..:uun taMI , .. 9!) "'00 
Hori 1on 3' 115 2>00 

Casl lt' w onenste•n ,,, 115 21 00 

Suoe1Te..t II 150 00 10000 

F1 ogger 34 115 2500 

Mous\a1101c ~ 3' 95 2' 00 

B;a ndUS 3'"' 2500 

Gorgon 199!> ?99!> 
J eHyt1sti '995 21 00 

Joypon " 115 "'00 
\"b1;arc2r..,. ,,, 5 , 00 

PFS ' ' , ,.. 1mpro ~eo 1 12!> 00 95 00 

v1s 1c a1c 33 25{)00 19900 

V1st tfenaJVJ SIPIOI 30000 2.cooo 
Ce 11 1r-.o Ze10 2995 21 00 

D : Disk T : Cassette C : Cart ridge 

STROM= 
Systems, Inc. 

P.O. Box 197 
Plymouth, Ml 48170 
(313) 455-8022 

ATARI• 
YOUR 

~IST PRICE 

:J A1t•t~l {C) s « 115 33 00 
::J s1 a1 Raloaui (c) •9115 3'1.00 
::J F1ogge1 (d) 3'.115 25.00 

'.J Bug Attack It . d} 211115 21 .00 
!'.) Raster Bl a.ster (d) 211115 21-00 

O J aw0t...k.ar (Cl , Ii 211115 21 .00 

O Tut Wizards (d} 99.115 75.00 

O Apple P•n lc (dl 211.115 21.00 

0 J.'91crt Reeers (d) 211.115 21 .00 

C lnvu lOn Otlon (d , 1) 24 .~ 11!LOO 

0 Vl1lc• IC(d) 25000 1~. 00 

::J J1 .,..bre1ke r (d, t) 211.9> 21 ,00 

O Sur-..l • 1UAoventu1e (I) 2• "" 18.00 

0 Sl'la1t1ra<1 AIU &l'l ce (d) 311115 211.00 

O 51 11 warrb ld'I 311.115 211.00 

SOFTWARE • 
ACCESSORIES •

•
• 

YOUR 
TRS·80. UST PRICE 

0 Allen Armada (I) s tA.95 11.00 

O Space Rocks Ill 19115 16.00 

0 Star Scout (d) 20115 1700 

t1 Lun11 l a noer tdl 20115 17 00 

U Etl mlna101 IOI 19.95 1000 

fJ Ml1altaA11ack ttl II 00 " 115 
O PianatOld a ··Aa1a1old~f · (1) II 00" 115 
O CfUan, Crumo e 

& ChOmp (d) 211.115 22.00 

0 Rescue al Rigel 211.115 22.00 
D Morloc: 's Tower (II 19115 1600 

O ln•HIOn Orlon (0 2• 115 1600 

O Compu1 er Stocit1 

end Bonds (I) 1600 1200 

0 Super No v• I "> 19115 18.00 

D 0.fenu Commana Ill 15115 12.00 

O Ga lacllc Revol uuon II) 1' 115 II 00 

0 Condo1 Ill 

O Ol.Mck ScrMn 

0 Wor0 1la1 

D C.lcSu r 

0 BHlceC> 
0 CPO... TRs.80 MO<I II 

0 Suo.rC&lc 
O Spell atu 

O TutWrllerlll 

0 Sl• IP• t 
0 BSTAM 

$700.00 

~.00 

14SUXI 
....oo 
290.00 

:!50.00 
1M.OO 
200.00 

250.00 
125.00 
• 115.00 
20000 

SPECIALS =	Zenllh Green Screen $1 20.00 

Monitor 

L: Verbat im 5'/• inch 

di sks 

:-- A1a ro Joyst icks 

Include System Requiremen ts With Order 
MANY MORE PROGRAMS AVAILABLE 
WRITE OR CALL FOR FREE CATALOG =· Name__________ l" Paymen t Enclosed '."-: C.O.D. Add SS:" 


Address _____ _____ ' Visa :-- Mas tercard 


City' __________ _ _____Exp . Date ___ 


SI ale Ip, _____ 


MTG TECHNICAL ~ommodore 
SALES VIC::20 

TVPE-'N-TALK . 

m 1 i:n,;n ea \_A ~ ATARI SPECIAL OF THE MONTH $329 
ATARI 800 w 48K $1957
810 DISK DR IVE REG. OUR LOW CALL TOLL FREE 850 INTERFACE PRICE $249 

1-800-343·0854EPSON MX-80 OR 
DATASETTE 67C. !TOH 85 10 In MA (617) 969-1790 1540 DISK 525NOW $1849PR INTER & CABLE 
EXPANSION MODULE 145 
1515 PRINTER 345.7'*''N j data 8K MEMOR Y 52 

_ .... 800 
systems:-=;;--- • ATARI ~ ATARI 'GiJ 

SUPER EXPANDER 59ATARr 400 r .1_ 
PROGRAMMER 'S AID 52Z-89 w48K 2075~~ . $679 VIC AVENGER 25wi th 5 114 DISK DRIVE 2295$329 ·-~ 

Z-90 w 64K 2295 INTRO TO BASIC 21 
wi th 5 1/4 DISK DRIVE 2549 CALL FOR VI C-20PASCAL AVAILABLEATAR I 800 16K 679 Z-47 8" DUAL DISK DRIVE 2995 SOFTWAREw48K 789 REQUIRES 2 810 SU PER CALC 225 DISCOUNT PRICES $42ATAR I 400 16K 329 DISK DRIVES 

810 DISK DRIVE 449 MTG Technical Sales 
410 PROG REC 84 M'SOFT BASIC 69 281 Needham St., Newton, MA 02164
8501 NTERFACE 189 AX LON RAMDISK 429 Out Of State 800-343-0854 - In MA 617-969-1790 820 IMPCT PR INT 264 VISICALC 	 159 

Do not send cash . Personal checks take 2 weeks to clear. Add 4% for822 THERM PR INT 264 ATARI WORD PRO 119 
825 80 CL PRINT 629 MasterCard and VISA. 20% deposi t required fo r COD . UPS charg es 
830 MODEM 

PER FINN MNGMT 59 
added . We cannot sh ip to P.O. Box . All prices subject to change 

16K RAM MODULE 
134 ASSEMBLER/ED . 47 
84 STAR RA IDERS 42 wi thout notice. Del ivery subject to availability. In-store prices may

32K RAM MODULE 125 CAVERNS OF MARS 32 vary . Not responsib le for typographical errors.
48K RAM MODULE 249 PAC-MAN (CART) 35 IN STOCK ITEMS SHIPPED WITHIN 48 HOURS 

WE CARRY A COMPLETE LINE OF MICROCOMPUTER AND VIDEO EQUIPMENT 
AND ACCESSORIES CALL FOR PRICES 
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the month 's da ta i input, th e 
da ta is aved via subro utine o n 
th e Budget I I Data Tape whi ·h i 
in luded . T he da ta can be re­
load ed fro m th e Data Ta pe a t 
an y la te r time fo r rev iew o r up­
date. Bud <Te t I l can disp lay each 
mo nth's da ta in d o lla r amount , 
pe rcenrages a nd colo r ha rg raph . 
l n ad d it io n LO th e 12 mo nths. 
Budget I I ca n di splay th e to ta l 
yea r amo unts and the monthl y 
average of the mo nths wil11 da ta 
e nte red. 

Fo ll o \\'in g a re the rou tines 
a \·a il able fro m the l\ lenu of 
Budget I I: 

I. !N P 'T :\ EW D, TA: All <H\'s 
in p ut o f' nC\\' budge t d ata o f' each 
of the 12 months in 16 budget 
categon cs. 

2. LOA D DATAT. PE: a ll ows 
the load in g of' budget data from 
th e Bud get II Data Tape. 

IC. Command · include LOAD , 
S VE, PRI T, ADD, C H ANGE, 
SORT. DELE~I E, and mo re. 
Ex pands to a\'a ilable m mo ry 
a u tomatica ll y. Allows printe r 
op tio n . In'i::ludes ma nual and 
da ta ca seu e. Requires m inimum 
of'3 K ex pa nsion "·ith yo ur VIC 
com p ute r. $9.95. 

vVA RECORD. an Am­
ate ur Radio progTam , main ­
ta ins vou r v\ o rked All States 
rccorcl fo r H A ·I Radio " ·i1h a 
nee cl/\\'o rked/con Ii r mcd stall! 
a nd th e ca ll o f th e sta tion worked 
for each Sla te. Su mma ry o r 
worked and confirmed to ta ls and 
printed ro u tine. Req ui res a \ ' I C 
and 3 1\. memor · expa nde r and is 
a \·a ilab le o n cas. ette ta pe for 
$11.95. 

R.-\ f.: Ell'<'tro11in 
P.O. Rox 1585 

Ora11gr l'mk FL 32()/3 


specific so!'tware, tailo red for 
specia l needs. $250. 

Orl'a11 l 11.1/r111111'11/a/io11 Co11\/ tl/a 11 /s 
-,% l\i11gstmu11 Ruad 
Pr'rll'nla l1'. RI 02882 

New Education 
Microcomputer 
Literature From 
Commodore 
A n w in fo rm atio na l brochure is 

a llows the sav in g o f bud get d ata Plug In BCD For a ail ble fro m Commodo re Busi­
o n 1.he Budget I I Data 1 ape afte r Apple And PET 

3. C REATE ~ E\·\ DATA TA PE: 

ne s lachines Limited. Sca r­
inpuuing ' EW DATA fro m I borough . O nta ri o to max im izeComputers the unde rstandin g of Com mo­above. 

4 . VIEV\ DATA: a llo ws th e 
display orth e selected month's 
budget data in do ll a r amo unts. 
pe rcentag and color ba rgraph 
for th e 16 bud ge t ca tegories. 

5. PRI NT (YEAR) BUDG ET: 
sin g an o ptio nal print r. p ro­

,·idc printed copy o f each mo nth . 
tot a l yea r and ave rage month 
bud g.et d ata. 

Budget I l can be u eel each 
month to acid th e amo unt of 
that month's budget d ata and ca n 
be ·a \'ed o ,·e r again on th e Darn 
Ta pe . At the comple tio n o f th e 
yea r a new vea r can be sa \'ed on 
a 111'1:, Data Ta pe a llowin g multiple 
yea r · file s to be ma inta in cl . 

Budge t 11 requires th e lC­
9 () VlC- 1530 Datasette and the
Vr'C-1 I I0 8 K Memo ry Expander. 
Budget II including documenta­
tio n and Budget l l Data T ape 
se lls for $9.95. 

VIC FILE is a multi-pu1-pose 
cassette based fil e syste m for 

Ocean Instrume nta tio n Consul­
lants announce a lo \\' cost, gen­
e ra l purpose, BCD inte r face 
mod ule fo 1· Apple I I a nd Com­
modo re com pu tc1· . Des igned fo r 
th e research labo ra to ry req uire­
me nt, this unit prov ides an instant 
inte r fa to most O.E.M. lab 
instrum ent · fro m dig it a l vo lt­
mete rs to mas spectromete rs. In 
o pera tio n , up to eight digits of 
BCD plus status inforn1ation , 
such as sign. ·'off scale," e tc., may 
be cl irec tl v e nte red as a B IC 
n riable . At prescm , applica tio n 
incl ude use with ORI01 701 A 
a nd COR ING 11 2 pH mete rs, 
HI AC pa rticle coun te rs, a nd 

I IC ROM A S mass spectrome­
te r. The sta nda rd pac kage comes 
with interface cable, user 
specified plug a nd diske tte con­
ta ining mac hine lang uage ~ub­
routines and a demo nstrauon 
p rogra m. T he input is exp~nd ­
able to 16 digits and the unit may 
also be purchased with user 

do re microcompu te r ca pabilities 
in th educatio na l fi e ld . 

T he brochure. entitl ed "The 
Ed ucatio nal Ex pe rie nce." co,·e rs 
a ll aspects o f' Co rnm od o n.: pro­
ducts as d1er a p ply to educa tio n . 
Included a re descriptions o f th e 
fo ur Com modo re product Ii nes, 
ava ilable du ca ti o n g rants, edu ­
catio nal so ftw a re capabilities and 
o the r fea tures. T he e n ·ice re­
ords are also d scribed , as well 

as the inte lli ge nt pe riphe ra ls. the 
full prod uct line compatibilit )' . 
the local suppo rt in the form of 
mate ria ls a nd d ea le rs, and the 
netwo rkin g ca pability of Com­
mod o re equ ipme nt. 

Fo r fu nhe r in for malio n : 

Ia 11 Ke1111 1·rlv 
\.larkel Supiwrl M r11wga 
Cummodure Business lvlacli i11es 

L imitl'<I 
3370 Phan11a()' Av<'1111e 
Agi11co 1ll'I, 011/~ll'iu 
\II I w 2J..:4 

(4 16)499-4292 




SOFTWARE STREET 
PRESENTS 

'6GGG~&UG0~~>v') 

o~~ · II " 

J2 K ATAAI OOK 

$34.95 

• 
. . - . . - . . . 
---. -· ·· -· 

800 Computer 16K . .. . . .... . . $639.00 

41 o Recorder .. . .. . . . .. .. . ... $79.00 

850 Intl. Mod ........ . ..... . $159.00 

830 Modem ... .. ... .. . ..... $149.00 

Special Software Packages 

The Entertainer ......... .... . $84.00 

Star Raiders, Missile Command, 
and Joysticks. 

The Programmer .. .. ......... $54.00 
Basic Programming language, 
Self teaching guide to Basic 
and Basic reference manual 

The Educator ..... .. .... .. .. $115.00 
41 ORecorder, Basic programming 
language, and States and Capitals. 

• 

TOP SELLING PROGRAMS 

Missile Command ...... .. .... . $33.96 
Asteroids ........ . ..... . ..... $33.96 
Invitation to Prog. 2 . . . ........ $21.21 
Invitation to Prog. 3 .. .. . .... . . $21.21 
Assembler/Editor ......... . ... $48.96 
Jaw Breaker ... .. .... .. . ..... $25.95 
Cranston Manor .......... ... . $24.95 
Dodge Racer ... . . . ......... . $19.95 
Star Raiders ..... .. .. ........ $39.96 
Sammy the Sea Serpent . . . .... $14.95 
Krazy Shootout . ......... . ... . $35.95 
Space Invaders .. . . .. . .. .. ... $35.95 

810 Disk Drive ...... . . . ..... $429.00 

Prices subject to change 

THE ABOVE PRICES ARE FOR PRE·PAID ORDERS. 

Software Street 
3392 Clipper Dr. 
Chino, CA 91710 

We also feature tremendous savings from: 
Atari 
Atari Program Exchange 
Adventure International 
Crystal 
P.D.I. 
L.J .K. 

Dynacomp 

Quality Software 

Avalon Hill 

Epyx 

Computer Consultants 

Synapse 

Datasoft 

United Software 

On-Line 

O.S.S. 

Software Street 


Software Street is your mail order ATARI 
discount center. 

Shipping costs: 

Software - minimum $2.00 

Hardware - prices will vary (please call ) 


JI\. 

ATARr ·- --o 

Call or write for your (714) 591-3061 

FREE catalog_ ATARI IS A REGISTERED TRADEMARK 
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Promqueen 
Cartridge For 
VIC-20 
The Gloucester Computer Bus 
Co. Inc. Promqueen Cartridge 
provides EPROM programming, 
operating, and emu lating capa­
bility for the Commodore VIC-20 
computer. All necessary connec­
tions are made when the Prom­
queen is plugged in to the VIC's 
ex pansio n port. The internal 
programming voltage power 
supply includes current limiting 
to prevent damage to the ca r­
tridge or the computer in the 
ev nt of operato1· e rror or fau lty 
EPROMs. The Promqueen sup­
ports 2716, 2732A and 2732 
EPRO ls. 

The Promqueen conta ins 
four kilobytes of RAM for testing 
prngrams before burning them 
on EPROM. A MIMIC switch 
pe rmits an externa l computer to 

access programs written into 
Promqueen RAM . In MIMIC 

·mode a jumper cable connects 
between the Promqueen zero 
insertion force socket and the 
socket in the external computer 
for which an EPROM is desired. 
This feature allows use ofa VIC 

with Promqueen as a develop­
ment system . A DIP switch dete r­
mines which of the four VIC 
expansion blocks is occupied by 
the Promqueen . This allows the 
Prnmqueen RAM to be used to 
expand the user BASIC memory 
of the VIC. It a lso a ll ows the 
Promqueen to be used in the 
Commodore Super Expande r in 
conjunction with other cartridges, 
such as Com modore's VICMON , 
without address conflicts . 

EPROM in the ZIF socket 
can be rnn directl y on the VIC. A 
ZIF socket isolate switch permits 
EPROM changes with the VIC 
on . Thus a variety of' routines 
from different EPROM s can be 
used to develop new programs in 
the Promqueen RAM . 

The Promqueen has a reset 
buuon fo1· recove ry from crashes, 
eliminating the need to sto re 
programs before testing them. 

A toggle switch sets the 
Promq ueen for either 2716 or 

64K ·RAM 
for ATARI 

ATARI 400® 

ATARI 800® 

32K BOARD 
64K BOARD (factory installed) . 
32K BOARD 
64K BOARD (includes software). 

128K BOARD (includes software) . 

$149.00 
$289.00 
$149.00 
$399.00 
$499.00 

Featuring: Complete software compatibility. 
Gold-plated contacts for long life & dependability. 
90-Day warranty. 

The Memory Mill 
P.O. Box 317 Dept. C 

Potter Valley, CA 92469 
Phone (707) 743-1666 

Repair of the 400, 800. 

Custom Designed software & hardware development systems for 400. 800. 
Dealer inquir ies welcome. 
FREE PRODUCT CATALOG. UPON REQUEST. Visa 

Mastercard 
Calif. reS> dents add 6 'n 'l'o sales tax. 'ATARI . 400. BOO are trademarks o f ATARI. Inc Accepted 



ECLECTIC SYSTEMS CORPORATION ~~~ P.O. Box 1166 · 16260 llkhlaJ Road 
Order TOLL FREE _1_-800-527-3135 =~=- == Addi-. TX 75001 (214) 661-1370 

~1,..,1 

Authorized l~, Commodore service center 

Sales and Service of the complete line of Commodore products 
In a hurry? Check our modular exchange program 

ANS MUMPS Programmer's Reference Manual S17.50 BOOKS: 
MUMPS Pocket Guide 200 Commodore Software Encyclopedia 
Computer Programming 1n ANS MUMPS 17 50 2nd ed ition 9.95 
RS232 Interface for Commodore VIC 20 
EIO has· two serial asynchronous RS232 ports. two parallel ports 

with handshaking. one shift register. two 16 bit timers. and room 

39 95 The PET Revealed 
library of PET Subroutines 
PET Interfacing 

19 95 
1995 
16.95 

for two optional buffer IC s. 
EIO -C Alternate character generator ROM board for screen display 

allows you to display characters or graphics of your choice. 

18800 

Alternate characters are soft selectable. EIO boa rd required. Cal l for price 
EIO-TX Termi nal ROM for EIO firmware to turn your CBM into a 

communica l ions terminal. Store and tra nsmit from disk to 

PET Basic 
PET and IEEE 488 Buss 

OTHER: 
EPROM Burner for CBM · burns 2716. 2732 & 2532" 

12.95 
15.00 

89.95 
remote host and terminal. EIO board requ ired. 49.95 Software for EPROM Burner on CBM 15.95 

EIO-RS232 Cable for EIO board. 2800 D.C. Hayes Smart Modem 239 00 

ESC-100 RS232 interface manual selector 
-switch select between device A. B. 
or C; switching 25 conductors. 
Requires no input power and uses re­
ceptacle type DB25S 140.00 

ESC-120 M43 TTY-EIA/CURRENT LOOP 
in terface unit-converts TTL level 

seize any of the peripherals by trans­
mitt ing a simple escape sequence to 

conta ined. or rack-mounted models. 
The PR EDITOR can be programmed 
by firmware to funct ion as a prompter 
and ed itor in a distributed processing 
network. transforming 4 dumb 
asynchronous terminals into 4 inte l­
ligent terminals commun icating with 

the · Esc-150· 488.oo 
ESC-170 RtCKETYMETEr-lndispens­

abte hand-held tool for trouble­
shooting. checkout and installation 
of RS232 type serial line communica-

Call for equipment not listed 

Order TOLL FREE 1+800-527-3135 
10 AM to 4 PM CDT Monday through Friday 

Texas residents call 1+214-66 1-1 370 

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 manufacture(s warranty. 

Residents of Texas, l.Duisiana, Oklahoma City and Tulsa, Oklahoma must add applicable taxes. 

Be sure to write to the address at the top of this ad for more information. Dealer inquiries welcome. 

signals from the M43 to EIA or 20ma 
outputs. Convert EIA or 20ma inputs 
back to TTL level signals for the M43. 
Single printed circuit mounts inside 
the M43 Comes with interface 
cable 65.00 

ESC-140 RS232 standard interface cable 
kit. Build your own cable. 

7 conductor 16.00 
12 conductor 19.95 
ESC-150 The Electronic Switch/ Poller 

allows a single computer ser ial port 

to selectively communicate with an 

assortment of peripheral devices. As 

many as seven serial asynchronous 

and six parallel devices may be 

selected This concept effectively 

creates a s1mplif1ed multi-drop, polled 

environment. The computer main­
tains control of the network and may 


tions systems 69.95 
ESC-180 RICKETYTRAp is a small 

hand-held device which when inter­
posed in an EIA/ RS232 line can 
monitor a1<d trap on any specific 
ASCII . binary. or control character. 
The RICKETYTRAp can also monitor 
and trap on any specific range of 
characters bi t selectable. This 
device can also check for type of 
parity being sent and proper framing . 
The RICKETYTRAp is switch select­
able for 1 or 2 stop bits and can 
operate at speeds of 150 to 
9600 baud Call for price 

ESC-200 PREDITOR 1s a small micro­
processor with ROM firmware, RAM, 
and 8 RS232 asynchronous serial 
input/output ports. The PREDITOR 
is ava ilable in either stand-alone. self ­

4 computer asynchronous input/ 
ou tput ports . Call for price 

ESC-86 1 M The DATA CONCENTRA­
TOR accepts data from a multitude of 
inputs-printers. CRTs. parallel 
ports. status lines. etc.- then trans­
mits the composite (multiplexed) 
data stream down a high speed 
synchronous serial l ine to a remote 
DATA CONCENTRATOR. The re­
mote DATA CONCENTRATOR 
separates (demuxes) the composite 
data into its orig inal form to be trans­
mitted to the computer ports 
Alternate ly. multiple computer port 
data 1s multiplexed. transmitted 
down the high speed synchronous 
serial line. demuxed. and finally dis­
patched to the 1ndiv1duat 
terminals 850 00 

• HARDWARE: 

CBM 8032 Computer. 80 Column $1 065 
CBM 8050 Disk Drive 1299 
CBM 4032 Computer. 40 Column 965 
CBM 4040 Disk Drive 965 
CBM 4022 Pri nter 595 
CBM VIC 20 Computer 259 
CBM VIC 1515 Printer 349 

; CBM 8300P (DIABLO) 1799 
~commodore CBM vs100 Cassette 65 

PET to IEEE Cable 33 
IEEE to IEEE Cable 39 

SOFTWARE: 

ozz 
Wordcraft 80 
The Manager (Data Base) 
Wordpro 5 + 
Wordpro 4+ 
VISIC ALC 
MUMPS for Super PET 
CMS Accounting System 
Assembler Development 

Package 
BASF Diskette, Box of 1O 

289 
289 
240 
319 
299 
169 
299 
call 

77 
30 
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ATARI 800~ (:: com·modore 
COMPUTER16K $669 

32K $749 Thr fr1tndh· computtrJI\_48K $819 VIC==20
ATARI" 

$249 

A Watner Commun.cations Company 0 

ATARI810'" 
Disk Drive 

VIC Disk Drive . .. . . . .. ...... , . . . . . . . . • . . . 499
$449 
VIC Datase tte · ............................. 69 
Avenger . . . . . . . . . . . . . . . . . • . . . . . • . . . . . • . . . . 23 !> 0 

Supers lot ..... . ........... , . . .. . . • . . . . . . . 23 '" Hardware Super Allen .. . . .. .. . . . . .. . . • .. .. . . • .. . .. . 23 '" 
410 Program Recorder . . . . . . . . . . . . . . . .. .. . . 79 Wizard of Wor di s k 31 " Jupiter lander . . . . . . . . . . . . . . . . . . 23 !1" 
825 80 Column Printer . . . . . . . . • . . . .. . . . . . 639 Ghostly Mnnor disk 19'• Draw Poker .. .. . .. .. .. .. .. .. . 23 '" 
820 40 Column Printer . . . . . . . . • . . . . . • . . . . 269 Frogger casseHe or disk 27Q" 

Jawbreaker . cassette or disk 23 Q" PRINTER SPEC IAL 
830 Modem . . . . . . . . . .. .. . • .. . .. . . . .. . • .. . 155 

C .ITOH Prowriter $539.00Solt Porn Adventure disk 23" 850 Inte rface .. .. . .. .. .• .. . . .. . .. . .. •. .. .. 159 
Threshold . . . di sk 31 " Parallel (NEC PC 80231

161< RAM .. ...... .. .. .. . .... .. . . .... .. ... .. 79 
"ELEPHANT DISKS Box of 10 23" Ze nith 12" Green Monitor . . . . . . . . . . . . . . l 291rnGames 

Chess . . . . . 34 '" Missile Command . 34'" Prices Are For Phone/ Mail Order Only. No Sales Tax On Out of State 
34!> 11Pac Man ... 34" Space Invaders . . . . 

Orders. Ordering Information: We accept VISA/ Masterca rd . Cashier or36' 11 

Asteroids . . 34sn Caverns of Mars . . . 31 su Certified Check, Money Order, or Pe rsonal Check (Allow 14 days to clea r). Add 
Software 3% for Shipping, Handling & Insurance, Calif. Residents Add 6% Sales Tax, 

Centipede . 34 '" Star Raiders . . . . . . 

Ent.ertainer 79°0 Programmer . . . . . . . 54 uu Credit Card Orders Add 3% Surcharge. We Ship All Orders UPS. Catalog $1°0 

Educator . 1 t 9 °0 Communicator ... 319uu 


Apple Panic (for Atari! disk 23" 

Raster Blaster disk 23" 

Pool 1.5 . disk 27" SPORT'N' 21999 Van Buren Street 
Zork I or II di sk 31 " ea . Grand Terrace, CA 92324
Tumble Bugs disk 23" SOUND 

Mousekattack dlek 27" (714) 783-0556 
ELECTRONICSGorf . .. . . disk 31 " 

2732A EPROMs, changing the 
voltage as required. 2732s can 
be programmed afte r readjusting 
a pot. 

A ge nera l purpose hex 
loader program on EPROM is 
included. The program loads 
in to the V IC's me mory, free ing 
th e EPROM socket. The he.x 
loade1· pe rmits conve nie nt 
loading of code for processor 
other than the VI C's 6502. It 
includes labe l ·, block move, 
offset calcul a tion , number o n­
ve1-sion a nd mo re . It a lso runs 
th e burn pro ess, checks EPROM 
erasure , a nd verifies burns . Soft­
ware for storing BASIC prog1·am. 
o n EPROM is included. Th 
user's manual includes step b)· 
step instruction as " ·ell as tabula r 
summaries of th e Keystroke 
command opt io11 s. 

The Promqu en ca rtridge 
costs $ 169 .50, plus hipping. 

Gloucester Co111/1u./er B us Co. Inc. 
6 B rooks Road 
Gloucester, MA 01930 
(6 17)283-77 19 

Career Planning 
Moves Into The 
Home 
TSC, a H oughto n lifflin Com­
pany subsidiary, announced that 
350 o uthern Ca lifornia hou e­
holds now have ace s Lo car e r 
planning and guidance informa­
tion. The Guidance Information 
Sys tem (G IS), a computerized 
ca1-ee1- d a ta base mainta in ed by 
TSC, is 011 e o f the rvi ces made 
a \·a ilable du ri11 g a six -nine momh 
Los Angeles Tim es Mirror Vid­
eotex experiment. Both two-way 
ca ble and te le pho11 lines a1·e 
de li ver in g this i11forrnation to 

t lev i ion scree ns i11 th e home. 

Richard T. Bueschel, presi­
d ent of the ew Hampshire­
based ed ucational and in forma ­
tion al sofrwa re ompany, 
explained that th e computerized 
G JS database is a lread y being 
used by over one million cus­
tomers at 4000 institutions across 
th ountry. The se rvice, which is 
updated and ver ified a nnuall y, 
pe rmits subsc ribers to quickly 
identify and compare on the T \ 
se re n optio n th a t a ns,,·er their 
individual vocational o r academic 
11 eeds and int r sts. T he awesome 
information bank provides four 
major categories of information 
in tantaneousl y: 

I . The OrcujJalio11 al !nfonna­
lion cove rs 8 7 5 occupat ions, with 
d escriptions ofjobs, educatio nal 
requirements , tra in ing routes, 
wage leve ls, workin g conditions, 
and more. Additiona l informa­



3.\SIC A , AllOOS •' · 101 .. .... . . . .... ;;o oo 120 00 

PERSO AL SOFT RE 
ISIC i. lC 101 ..... . ..... .. .... ... . . ....... .. . . I 149 00 

UALI TY SOFT R 
OS 0 I~ (01 . . . ............ . . . . . . . . . .. 7 J 63 95 

SPECTR UM CO PUTER S 
GALACilC CH ASE 1it01 . ... ..... . 19 95123 95 

SUB LOGI C 
24 95 
2•1 95 
24 95 

IL M.\ '! AGER 800 101 . . • . . .• . •. • . •.• •• .•.• . •.•. 9 79 95 
PROi CTO IT OJ . . . . . .. . . . .. . 2• 5 2 19 95 / 23 95 

at 
ATARI* SOFTWARE & DISCOUNT 


~sI from 

I I I 
AD E TU RE INTERNATIO AL .Lis R tall OUR PRICE 

'<D E URES ' THAU <12 EACH ( J .. % 15 95 
LU '. AR LANDER (I 'OJ .. . . . . . .• .. . . . . i .! J, i9 95 1195 / 15 95 
REA GJf,RD (1 ·01 . . . . . . . . . . 9 g5, 2 ~ 95 15 95 / 19 95 
s·.-,R E~ J 5 (1 IOJ .... . . ..... ... .. ....... 9 95. 24 % 15 95119 95 

ARC DE PLUS 
GiOS fi U ER 1 I P . • .•.. . ... ... ... . .. .•. 29 95134 9!> 23 95127 95 

A ARI 
800 CO l~ PU ER n .. . .. . . . .... .. . . .. . .... . . .. 8 639 00 
ASSE MBLER EDITOR !Ci . . . .. .. ...... . . .. ... ... . .. 59 5 •7 .95 
ASiEROIOS !Ci . ........ . .. • . . . ... . • . ..• . . .. ... .• :.: 9 35 .95 
MISSILE CO MM NO (CJ . . . . . . . . . . . . '" % 35 95 
S A RAIDERS !Cl .. . . . .• . . . •. .. . • . . . . 4 5 39 95 

ATARI PROGRAM EXCHANGE 
CA ERNS or MARS (T or Di. . . . . •.•. •• •. . . ... . 2 5 25 45 
EASTER FROil( l -ll)llo1D1..... .. .. 2 95 25 .45 

AUTO ATED SI MU LATIO S 
CRUSH CRU MBL CHO MP 1T or D; . . .. •.• .. . . 29 23 95 
RICOCHE i Ii or DJ .. . • • . . •. • . . ... ' 9 15 95 

BUDGECO 
RASE BLASIE iDI .... ... . . .... ... .... ... . ... . 2 95 23 95 

CA LIER CO lPU T 
BUG AT.ACI< tOJ .. . . .. .. ... .. .... ... .......... . 29 % 23 95 

CODE OR S 
I IOIS >1 fi'01 ...... . .......... .. .. ...... . 95112 .5 7 95/ 10 JS 
IRIOtS • Z , - 0> • ............ .. . • . • • •.. .. . . l5 95, 18 95 12 75/ 15 15 

D T SOFT 
LE SllC !JOYS IC KCO llROLL R1 . ..• . •.•.• .• . . ... 39 95 31 95 
1 WI/ARO 101 . . . ,,, .. , , , . . .... .. , . , , • , . , . .. 9 5 79 95 

GE BELLI 
A~ DROMEDA 101 . . . . . . . . . . • . . . • . • . • . . . . .. . 3 31.95 
M;\TCH RACER IOI .. .. .. . .. .. .. . .. .. .. .. . 29 23 95 

K·BYTE 
·RAZ SHOOT OUI 1C1 . .. • . . . •. . .. . •. . . •. . •. .. . . • 9 5 39 95 

0 ·LI E SYSTE S 
23 95 
23 95 
27 95 
31 95 
26 35 

(C) ROM CARTRIDGE (D) DIS KETTE (T) CASSETTE TAPE 

REPRESENTING OVER 50 COMPANIES WITH 500 
PROGRAMS ANO HARDWARE 

Write for a FREE catalog to : 

COMPUTER HOUSE 
P.O. Box 369 . De pt. 10 . Mammoth Lakes . CA 93546 

(714 ) 934-6538 

rer ms FO R FAS T OE LIVERY . und cenllled checks. money ord er s or Visa or MnterCard numbe1 
and uplr rt lon d1t1 Pu1on1I ch eck s n qul re 3 wee ks to clu r. ADO $1.50 101 postage. Or ders 
om Sl 00 .00 we p1y shipping All lorelgn ord ers 1dd Sl 0.00 CALI FORNIA ros ldo nls • dd 61\ 
lH Prices sub}ecl to ctu nge 

• AT ARI is 1ne tud emuit ol Au rl , Inc 
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tion is also available for armed­
services occupations. 

2. The College Information 
describes 3,300 two- and four ­
year colleges , universities and 
technical institutions in terms of 
over 500 characteristics, such as 
programs of study, location , 
enrollment, competitiveness. 

3. The Graduate and Profes­
sional School Information lists over 
1500 schools offering both doc­
tora l and nondoctoral programs. 
Degree requirements , placement, 
financi a l aid, residence faci lities, 
and costs are all described . 

4. T he Financial Aids Infor­
mation file describes in detail 
national fund ing sources and 
such as foundat ions, business, 
the military , trade and labor 
organizations, and religious and 
charitable groups , in additio n to 
federal programs. 

TC 

Box683 

H anover, N H 03755 

(603 )448-3838 


The VIC Enters 
The World Of 
Radiocommunication 
Computer World in the Nether­
lands developed an interface 
between the standard VIC-20 
computer and a radiotransmitter 
or receiver. I t's easy to use. You 
plug it in the back of the VIC, or, 
if you have an expansion unit , it 
can be put in the expansion unit. 
The 4K machine language soft­
ware is in EPROM. On the ca rd 
vou find a Morse a nd RTTY 
converter and decoder. You on ly 
need the output from a 
loudspeaker or head phone. You 
ca n e ithe r transmit or rece ive 
RTTY or Morse signals. On 
RTTY vou have a ll baud rates ­
i.e. , 45 ,50,57,75,110,200 and 300 
Baud . There are three pro­
grammable buffers. each of 150 
characters. Five buffers are pre­
programmed , with: talion de ­
scription , CQ call, CW ID, Auto­
start message. T he user can call 

each of these messages with the 
fun ctions keys. 

The Morsedecoder reads 
every message in lorse code 
between 67 to 60 words per 
minute. 

The callsign of the user will 
be transm itted every I 0 minutes 
in Mo rse code. 

There is also a version 
for users who have an RTTY 
converter. 

For more information 
contact: 

Com/mler World 
H ilverlsweg 99 - 121 4 JB 
H ilversum, Holland 
3 1-35- 12633 

• ·- " a • ., ; 

... ... .. , !: '!'.~ .. .. . . 


• -:t• • --· ' f \ 
. • f , .. °" ,, A

• 

VISICALC: Home 
And Office 
Companion 
Authors David Castlewitz, 
Lawrence Chisauski and Patricia 
Kronberg have compiled a com­
pendium of VisiCalc models in 
\!/S ICALC: Home and Office 
Companion. 

Fifty ready-to-use VisiCalc 
models, complete with sample 
print-outs. descriptive narratives, 
and coordinate list ings a re pre­
sented. Users enter their own 
da ta in place of the sample data , 
or substitute a label or li st of 
entries, to tailor the models to 
their specific needs. Algorithms 
and modeli ng techniques provide 
the experienced user of VisiCalc 

with the opportun ity to custom­
design new and useful models. 

The models cover seven 
areas of application: Loans and 
Im estments , General Business, 
Inventory Control , Advertising 
and Sales, Personnel and Depart­
ments, Personal Fi nance, and 
Household Aids. All models are 
designed to accomodate most 
computers and versions of Visi­
Ca lc. The models can be entered 
o n SuperCalc, too. 

To place an order, con­
tact the Book Order Dept. , 
(4 15)548-2805 . 

\llSJCALC: 
H ome and Officl' Companion 

Osborne/M cGra w H ill 
$ 15. 99 jJajJerbac/1; 182 j)(lges 

New Product rP!eas11s r1rf selfffNI 

Ji'om submissiowjrJr rNlsons of 
timeliness, available .1jJace, and 
ueneral interest to our readers. ltVe 
regret th.al we are unable lo select a!! 
new fnoducl submissio11.s{or jmbli­
catiun. Readers should be aware th.at 
we present here some r•dited venion 
ofmaterial submitted b) vendors and 
are unable to vouchj(Jr it.1 accuracy 
at ti11le r~{publica.lion. © 



Lyco Computer Marketing & Consultants 

At Lyco Computers we offer our expert services to help our customers make their first computer purchase, 

schools establish a computer program, or evaluate multltermlnal systems. 

717-435-5197 

0 A Warr.er Communications Company 

<C 1\lll l A IAHI INC 

ATARI HARDWARE 

ATARI 800 16K ................ $665.00 

ATARI 400 16K ................ $329.00 

810 DISK DRIVE ........... .. ... . . . ...... . . $455.00 

410 CASSETTE RECORDER ....... .. . . .. . .. $ 75.00 

850 INTERFACE ... . ............. . ....... . . . $164.00 

830 PHONE MODEM ... .. . . ...... . ........ $159.00 

825 PRINTER ... . . .. ..... . ..... . ... . ....... $585.00 


32K MEMORY BOARDS· .. $9900 
for ATARI 400 & 800 with 1 year warranty!! • JULY.. 
ATARI 800 16K ............ $665.00
SPECIAL•JI\. 

• 

.. ATARI 400 16K ............ $329.00 

16K MEMORY BOARDS torvic-20 •••••• $ 99.00ATARI~ •

• 

CX4101 
CX4106 
CX4117 
CX8126 
CXL4002 
CX405 
CX4018 
CXL4003 
CXL4015 

PROGRAMMING SOFTWARE 

INVITATION TO PROG I . ... . . $21 .00 
INVITATION TO PROG 2 .. . .. $ 24.00 
INVITATION TO PROG 3 .. . .. $ 24.00 
MICROSOFT BASIC ....... . . . $ 69.00 
ATARI BASIC CART . . ........ $ 45.00 
PILOT EDUCATOR .......... $109.00 
PILOT HOME ... ... ..... . .. .. $ 65.00 
ASSEMBLER EDITOR .. ..... . $ 45.00 
TELELINK ......... .. . . .. .... $ 24.00 

ENTERTAINMENT & EDUCATION SOFTWARE 

CXL4012 MISSILE COMMAND ......... $ 35.00 

CXL4013 ASTEROIDS ...... . ....... .. . . $ 35.00 

CXL4011 STAR RAIDERS ... . . . . .. . ... . $ 37.00 

CXL4006 SUPER BREAKOUT .... ...... $ 35.00 

CXL4009 CHESS . ............ . ......... $ 35.00 

CXL4004 BASKETBALL ........ . ....... $ 30.00 

CXL4005 VIDEO EASEL ...... ... . . . . ... $ 30.00 

CX4015 BLACKJACK ......... . ....... $ 13.00 

CX41 07 BIORHYTHM . .... . .. . ........ $ 13.00 


CXL4008 SPACE INVADERS ROM .... . $ 35.00 
CXL4022 PACMAN .. . .............. . ... $ 35.00 
CX8130 CAVERNS OF MARS .. . ...... $ 33.00 

STATES &CAPITALS ......... $ 12.00 

CX4114 EUROPEAN COUNTRIES ... . $ 13.00 
CX4108 HANGMAN ... . . ..... . .. ..... . $ 13.00 
CX4102 KINGDOM .... . .... . . .. ...... $ 13.00 
CX4121 ENERGY CZAR .... . ... . .... . $ 13.00. 
CX4123 SCRAM ............ . .. ... . . .. $ 19.00 

CX4119 FRENCH ... .. . . ..... . .. .. . ... $ 45.00 
CX4125 SPANISH .. . .. . ........... . .. $ 45.00 

CXL4007 MUSIC COMPOSER . .... . . .. $ 45.00 
CX4110 TOUCH TYPING . .. . ...... .... $ 19.00 

CX4103 STATISTICS .......... ... ..... $ 19.00 

CX404 WORD PROCESSOR ....... . $129.00 

CX406 PERSONAL FINANCE . . ...... $ 62 .00 

CX40 ~~~STICKS .. . . .. .. ....... . .. $ 18.00 

CX853 RAM .. .. . .. . . .... . ...... $ 85.00 


THIRD PARTY SOFTWARE 
for atari 800 or 400 

AUTOMATED SIMULATION: 
Invasion Orion . .... .... . . ..... . .... .. . . ... .. $ 22.00 
Rescue at Regel .. . .... . . .. ... . . . .... . ..... . $ 24.00 
Crush, Crumble, & Chomp . ...... . .... . . ..... $ 24.00 
Star Warrior ........ . . ... .. .... . ....... .. ... . $ 35.oo 
ATARI PROGRAM EXCHANGE: 
Eastern Front ... . . .. .. .. .. . ... . ... .. .. .. . .. . $ 25.50 
My First Alphabet ....... . .... . .... ... ....... $ 25.50 

K BYTE: K-RAZY SHOOT OUT . .......... .. $ 35.00 


[tcom1 nodare 
VIC-20 ..........................$259.00 
VIC1010 EXPANSION MODULE . .. ... $135.00 
VIC1530 DATASSETTE . .... . . .... .. . .. $ 67.00 
VIC1540 DISK DRIVE . ..... . . . . . .... .. $499.00 
VIC1515 PRINTER ..... . . . ...... . . . .. . $355.00 
VIC1210 3K RAM .... . . . . ... . .. .... . .. . $ 35.00 
VIC1110 SK RAM . .. .. .. ... . . ... .. . .. .. $ 52.00 
VIC1211A SUPER EXPANDER ..... .... . $ 53.00 

VIC·20 SOFTWARE 

VIC1212 
 PROGRAMMER AID ..... . ... $ 45.00 
VIC1213 VICMON ..... .. . .. . . . .. . ... . . $ 45.00 
VIC1906 SUPER ALIEN ........ . .. .. .. $ 19.00 
VIC1914 ADVENTURE LAND 

ADVENTURE ............ ... .. $ 3500 
VIC1915 PRIVATE COVE ADVENTURE ... $35.00 
VIC1916 MISSION IMPOSSIBLE ..... . . $ 35.00 
VIC1917 THE COUNT ADVENTURE . . . $ 35.00 
VIC1919 SARGON II CHESS . ... . ..... $ 35.00 

THIRD PARTY SOFTWARE 

ALIEN BLITZ .. . . ..... ........... . ........... $ 21 .00 

SIMON . .. . .. .... . .... . ................ . . . ... $ 10.00 

SATELLITES & METEORITES .... .... ... .. . . $ 21 .00 

KOSMIC KAMIKAZE .. . .. ...... ....... ...... $ 21 .00 

AMOK . .. .. . .. . . ... . ...... . ... . .. . . .. . ....... $ 21 .00 

SUPER HANGMAN ........ . ..... . ... .. .. . ... $ 16.00 

SPIDERS OF MARS .... . .......... ... ....... $45.00 


To Help evaluate your needs or 
If you wish to make a purchase 

CALL US AT (717) 435-5197 
LYCO COMPUTERS 

P.O. Box 10 
COGAN STATION, PA 17728 
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N3AP Computer Products. Inc. . ......... .... ..... ........ .. ... ....... 101 

Aardvark ........ .. . .... .. .. .. . . .. ... ... ...... ....... . ...... .. .. .... .. ... . ... 79 

Abacus Software . .. .. .. .. .. .... .. . ... .... .. .. .. .. . .... .. .. ...... .. .. .. .. 151 

Advanced Computing Enterprises .. ....... . . .. ... .... .. . .. . . .. .... 111 

Adventure International ... .. .. . ... .. ..... .... . ...... ... .. .. .... . . ..... 23 

Albany Typewriter & Computer ..... . .. ..... .. .... ............. .... 164 

The Alien Group .. .. .... ..... . .. . ... .... .. ... ... . .. ... . .. ... .. ... .. ... .. 125 

Amplify, Inc. ... .. . .... .. .. ... . .. .. .... . .. .... . .. .... .. . .. .. .... ........... 149 

Anthro-Digitol Software . .. ..... . ... .. ... .. .. ..... .. .. .... .. .. ... . ...... 137 

Ap ogee Software . .. .. .. .. ......... ..... ... .. ... .... . .. .... .. ... .... .. .. 33 

Arma Design Group ........ •. ... . ...... ..... .. ... ...... ... .... . .. .. ... 152 

Artworx .. .. .. .... ........ .... .... .. .. ... . . .......... ... . ..... . .. . ..... . ... .. 85 

Atari, Inc. . ... .... ... .. ...... . ... . .. ..... .. . ... .. . ... .. ... .. .. ... ... . .. . ... .. .. 7 

Automated Simulations. Inc... . ... .... . .. .... . . .. ... .. .. ... . .... ... ... . 73 

Batteries Included .. .. ........ ..... ....... . ... ... .. ... ... .. ... .. .. •.. .. 133 

Better Solutions ... . .. ... .. .... .. . ... . ...... . .. ... . . ..... ... ... . ... ... ... 149 

The Bit Bucket ... . ... .. ... .. . ... . .. ... .. ... . .. .. .. .......... ... . .. . ....... 110 

Brnlderbund Software ..... .. . .... ...... .. .. ..... . .... .... .. ... . ... .. .. . 167 

Byte Microsystems Corp.. .. .. .. .... . . .... ... .... . .... . . .. ..... .. . . ... 190 

Byte-A-Bit Computing Co..... . ....... .. ... .•.... . . ... . ... .......... . .. 173 

C -Mort .. .. .. ..... .. ... .. .. ... . .. .. .... .. .. .. .. .... .. .... .. ..... .. .. .... .. . 205 

CFI .. .. ......... ... .. . ... ... . ... .. . .. ... .. .. .... .. .. .. . .. .. .. .. . ............ . 119 

CMS Software Systems .... .... .... . .... . ... . ... . ... ... .... ........ .... . 2,3 

Canadian Micro Distributors ......... .. .. .. ... .... . ..... . .. .. . . .. . 29.31 

Comm"Doto Systems. Inc. .. ...... .... ... .. .. ..... ................. .... 114 

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

CompuServe ... ... .. .. ... . ....... .. ... .. .. .... . .. ........ .. .. .... .... .. . . 38 

COMPUTE! Books .. .. .. .. ... ........... . .. .... .. .... . .. ..... . ........ . .. . 157 

COMPUTE! Books Programming The PET/CBM .... ... .. .... . 134,135 

COMPUTE' Publications . . ...... .. ...... .. .. .... . .... .. ............... ... 41 

Computer Age Software ..... . .. ... .... ... . ....... . .. ... .. .. .. .... .... . 87 

Computer House .. . ..... ... ..... .. ... . .. .. .. ............ .... .... .. ..... 205 

Computer Moil Order . .. .. . ... .. ...... ... ... .... .. ..... ........ 82.83.197 

Computer Outlet ..... .. ... .. ..... ... ..... . .. ... ... .. ... ... . .. ..... . ... . 192 

ComputerMot .. . .. . .. .. .. ... .... . ...... . .. ... ... ... . ... .. ... ....... ... .. . 79 

The Computer Works .... . ... ...... .... ... ... ..... ....... .. ....... .. ... 155 

Computertime. Inc....... . .......... ... .. . ... ...... ... .. .. .. .. .. . ....... 43 

Comquest ...... ... . .. ....... ... .. ... . ...... .. ... ... . .. ... ............ .... 43 

Cosmic Compute rs Unlimited ... .... .... ... ...... ... .• .. ....... . .. .. 197 

Creative Software .. .... ... ......... ..... .. ... . .. .. . . .. ... ....... ... ..... 16 

DTC Software .... ..... .. ... .•...... . .. . ... . .. .. .. .... ... ..... .. ... ... .. ... 115 

Dotoview Ltd. ... ... .. . ..... . ... .... .................. .... •........ .. .... .. 53 

Delta Software Co. .. ....... ... ......•. ... ... ..... .. ..... .... .. .. .... ... 158 

Don'! Ask Computer Software ..... .... ........ .. .. .. ..... .. ... ... ..... 91 

Dream Print Homes. Inc. . ..... .. .. .. .... . .. .... ... ..... ...... .... . .. .... 91 

Dunham Software and Consulting Co... . .. ...... . .. ... .. ......... 167 

Dynocomp. Inc... . ............ ...... .. .. .. .. ....... ... . . ....... ... 47,48,49 

ECX Company .. .. ....... .. .. . .. . . ...... .. ... .... .... . .. ... ... ..... . .... 158 

Eastern House Software .. ... .... ... .. .... . .. .....• •.... .. ... . ...... .. 195 

Eclectic Systems Corp. ... .. .... ... ... ..... ... .. ........ ...•.... . .. 99,203 

The English Software Co mpany .... ........ .. ........ ..... ... .. .... 129 

Frenc h Silk .... ... ... ... ..... .... ... . .. ... .. .... ..... ... .. . . .. . .... .. .. .... 145 

Gloucester Computer Bus Co... .. . . ..... .. .. .. .. ... .... .. ........... 147 

HW Electronics ... . .. ... .. .... .... .... .. . .... .... .... .... . .... .... .... .. .. 107 

High Country M icrosystems . ...... ..... .. .. .. ....... . ..... . ..... . ..... 127 

Human Engineered Software .. ....... .. ... . ...... ..... .............. 131 

Hypertech ... ...... . ... . .. .... . .. .......... .. .... . .......... ...... . ... ... 139 

IC S Micro Wholesale . .. .. .... .. .. .. . . ... .. .. .... .. ..... .. ... ... .. ..... 193 

IDSI ... .. . ... . ...... .... .. ............... ... .... .. . ... .. ... .. .. ........ .. ..... . 17 

Inhome Software .. . .................... ..... .. .. .... .. .. .. . ...... ...... . 171 

lntec Peripherals Corp................ . .... .. .. . . ..... ... .. .. ... .. ..... 167 

Interlink Inc. . ... ... ...... ...... . .. . .. ... .. ... .... . .. . ..... .. .... .. . .... ... . 38 

Jini Micro-Systems Inc. .. ... .. .. ... .... . .. ..... . ... .. . ........ ..... .. .. .. 11 

Krel l Software Corp. . ....... .. ..... •... .. .. .... .. . .. . ... .. .. .... .. .... .. 65 

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

London Software . .. . ........ .... ..... .. ..... .. . .... . .. ..... .. .. ...... .. .173 

Lyco Computer Marketing & Consultants .. .. . ... ... .• .. .... .. .. 207 

MMG Micro Software ...... ... .... .... . .... .. .......... . ...... .... . .. . 164 

MTG Technical Sales ... .. . ..... . ..... .. ..... .. ..... ... .. .... ... ... ... . 199 

MW Software ..... . .. . ...... .. ..... .... .... ... .. . . .. ...... . ........ . ... .. 185 

Madison Computer .. . .. . .. ........ . ... . .... . .. .. ..... . ...... .. . ... .. . 155 


Advertisers Index 

AB Computers .... .... .... ..... .. ...... .. .. .... . .... .. ........ ... 44.45.137 
 Magic Carpet .. . .... .. ............. ...... .. .. .... ........... ...... . 115.184 


The Memory Mill .. ..... ......... .. ..... . .. . ....... . .. ..... . ...... .... .. . 202 

Micro Computer Service Center .... . .. .. .. .. .... ... ..... ... .. .. . ... 187 

Micro-Ed, Inc. ... . ............ . .. ....... ... .. ... .. . .. .. .. ... .. ..... . .. ... ... 77 

Micro Printer Marketing .. ...... .. ... . .. . ......... . .. ... ....... .. ... ..... 21 

Micro World Electronix. Inc... .... .... .... .. .. ..... ............. .. .... 145 

Micromoil . .. . .. . .. .. .. .. .. ... .. . ..... . .... ... .. .. ... ... . ... ... ..... .... .. 183 

Micromint. Inc. .. . .... . .. .. .. . .. . ... ... .. .. .. .•. .... .. .. .... ........ ... ... 95 

The Microperipherol Corporation .. . ... . ... .... . .. ... .... ... ... .. .. 111 

M ic rosoft .. .. ......... . .. .. ... .. .. .. .. .. .. ... . .. .... .. ... ... ... .. ....... ... . . 4 

Microspec Ltd. .. .. .... .. . . .. ... .. ... .. .... ..... .... .. ...... .... .. .. .... . 155 

M ideastern Software .. .... .... ..... .. ... .. ... . .... . ... .... .. .... . . ... .. 172 

Midwest Micro Associates ... .. .... .. .. .. ...... .. .. .. .... .... . . . ... .... 115 

Mosaic Electro nics. Inc. .. .. ... ... .... .. .... ... .. .•• ..... . ... •. . .. .. .. ... 19 

New England Electronics Company .... ...... . .... .... ..... . .. . 36,37 

Nudmehi Software ........... . ......... ... .. .... .. . .. . .. .. ...... .... ... . 111 

Nufekop ...... ... .... .. ..... . .. .......... .. . .. ..... .. .. .... .. . ............ 139 

Olympic Soles Company . ... .... .. .... .... .. .... .•... ... ........ ... . 195 

On Line Software .. ...... ... ..... .. .. .. ..... . ..... ......... . .. ... . ... .. . 139 

Optimized Doto Syste ms ........ .. ........ . .. .. ..... .. . .. ... .. . .. ..... 96 

Optimized Systems Software. Inc....... .. .......... .... .. .... ........ 51 

P. R. Software ..... .. .... .... .. .. ... .. ........ .... ... .... .... ... .. ... .. ... . 141 

P.R.l.C.E. . ........ ..... .. .. .. . .... ... ... .. ..... . .. .... . .. .. ... . .. ..... .. .. .. 193 

Pacific Exchanges ... . .. .... . .. ... .... . .. ..... ... .. . .... . .... 20.26.62.86 

Percom Data Company, Inc. .. .. ...... . ...... ... ................. .. IFC 

Peripherals Unlimited .. .. ... .. . ... .. ... ... .... ....... ... .... .... ... .... 32 

Philadelphia Computer Discount .. . .. ... ... .. .. ... ............ ... . . 161 

Precision Technology, Inc . . .... .. ..... . .... .. ... .. .. ... .. .. . .. ... ... .. 115 

Pre!zelland Software .. . ... ..... .. .... ...... .. ....... .. ... .. .. .. . ..... . 143 

Professional Software Inc............. . ...... . .. .... ... ......... .... .. . 1.9 

Program Design, Inc. .. ......... .. ... ....... . ... . .... ..... •...... . .. 69,167 

The Program Store .. ... ... .... .. ... .. ......... . ... . .. ..... .. .. ........ 70.71 

Protecto Enterprizes .... . . ... ...... .... .. .... .. .. . .. ... . ..... .. ........ 163 

Quantum Dato. Inc.. .. .... ............ .. . .... .. .. ......... .. .... ........ 113 

Questar International Inc . ...... . .. .. .. ... .... .•.. .... ............. .... 117 

Quality Software . .. ...... . .. .... ....... .. .... .. .. ... .. . .. ............... 105 

RAR-TECH .......... ..... ...... ........... ..... . .... . .. ............. .... ... 185 

RC Electronics Inc. .. . ..... .. .. ..... ..... .. .. ... ......... ............ .... 25 

Random Access Computers .......... . ... ... .. .. .. ... . ..... .. ....... 147 

Random Access Microware ........ ... ... .. . ... . .. .. •....... ..... .. .. 127 

Renaissance Technology Corpora tion . .. .. ... ...... ... . . .... ..... 39 

Royal Software . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 169 

SJB Distributors. Inc. . ... ... .. .. .. ...... .......... . .. .. ..•.. ............. 103 

Santa Cruz Educational Software .. ... .. .. . ....... . ... ..... . ..... .. . 63 

Sheridan College .. . ... ...... ... . . .... .. .... ... . .. .. ... .. . ..... .... .. ... 65 

Skyles Electric Works .. ... .... . ....... .. ...... .... .. .. .. . .. ... ...... . 61.158 

Small System Engineering .. ... .. .... ..... ....... . ... . .... . .. .... ..... 35 

The Software Connection .... . .... ..... .. ... .. .... ....... ..... ..... . 129 

Software Galore ... .. .. ... . ...... ..... ... ... . ....... . ... .... ... .. .. ... .. . 38 

Software Street . . . . .. . .. .. . . . . . . . . .. .. . . . . . . . . . . . . .. .. . . . . . .. .. . .. .. . . . . 201 

Solidus lnternatinal Corp. .. .. ............ . .............. .... ...... .. .. 59 

Sport 'N Sound Electronics .... . .... . ... . ... ......... . .. ... ... ..... ... 204 

Starbound Software .. ...... .. . . .. ... ..... ... .. .. •.. ..... .. ... . ... ... ... 33 

Strategic Simulations Inc.. .... ...... ... ..... .. .. .. ... . .... ... . ... .. .. . .. 13 

Strom Systems Inc... ...... .... .. .. .. .................. ............. ..... 199 

subLogic Communications Corp. .. ..... . .. .... .... .. . .. .. .. .... .. .. 67 

Sunrise Electronics .. . .. ... ... .. ............ .. . . ...... . .... . ..... ...... . 185 

Sunrise Software .. ... .. .. .... .... ....... ........ . .. .... ... ... ... .. .. ..... 25 

Swifty Software. Inc. . .... .... ... ... .. ... ..... . .. . .. ... . ..... . ... . .. . .... 153 

Synapse Software ........ .. ........... .. .. ......... ... .. .. .. .... .. .. . 15.26 

T.H.E.S.l.S. ... .... . ... . ..... .. ... .... ..... . ... ...... .. .. ... . .... ... .. · · · · · · ... · 65 

TSASA ..... . ........... ....... ..... .. .... ... .. .. .. ... .. .. .... .. .. ........ .. .. 147 

Taro Computer Products .. ..... .. .. .. .. .... . .. ..... .. ... ..... .. . .. .... 197 

Taylormade Software ... ... .......... ... ... ... .. .. . ....... . .... .. . . .. .. 147 

Telegames .... . .. ..... .. ..... .. .. .. . ... .. .... . .. . ..... .. ..... .. .. .... .... 191 

University Microfilms .... .... ...... . .. .. ... .. .. ........ . .... . ....... 158.171 

VERVAN Software .. ...... ... .. .... ..... .. .... .. .... .. . .... ........ ... . 129 

Victory Software Inc. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 145 

Vixel. The Code Works .. .. ..... . ......... .. ...... ... .... .. .. .. ...... . 149 
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COMPUTE! 

My Computer Is: 

OPET O Apple O Atori D OSI 


For Fastest SeNice, 

Call Our Toll-Free 


US Order Line 

800-345-8112 

In Pennsytvanla coll 800-662-2444 

D Other D Don't yet hove one... 

D $20.00 One Vear US Subsc ript ion [Readers ou tside of the US. please 
D $36.00 Two Vear US Subscription see our foreign readers subscription 
D $54.00 Three Vear US Subscription cord or inquire for rotes) . 

Nome 

Address 

City State Zip 

D Payment Enclosed O VISA 
D MasterCard D American Express 
Account No. Expires 

1.1 11 1:-i 

COMPUTE! Books 
For Fastest SeNice 

Quan. Tiiie Price S/H Total Coll Our TOLL FREE 
__ The Beginner's Gulde US Order Line 

to Buying A Personal 800-334-8068
Compuler $ 3 95 + $1.00' In NC call 919-275-9809 

__ COMPUTE!'s First Book 
ofAlarl 

Inside Atari DOS 

1295 
1995 

+ 
+ 

?00' 

200 ' 
All orders must be prepaid (money
order.check. or charge). All pay­

__ COMPUTE!'s First Book ments must be in US funds.NC 
olPETICBM 12.95 + 2.00· residents add 4% sales tax. 
Programming the 
PET/CBM 24.95 + 300" D Payment enclosed 
Every Kid's Flrsl Book of r1ease charge my: 
Robots and Compulers 495 + 100· D VISA D MC D Am.Express 
COMPUTE!'s First Book 
of VIC 129b 

' $4.00 I " $9.00 For au mail outside US 
+ 2.00· 

Acc't No. 
Expires 

Nome 

Address 

Ci ty State Zip 

Count 
AJlow 4 -5 week!. !or delivery 

COMPUTE! Foreign 
Subscription rotes outside the US: ReadersD $25.00 Canada F1 = 2 

D $38.00 Europe/Ai r Delivery n= :i 
D $48.00 Middle East, North Africa. Central America/Air Moil F1=5 

D $88.00 South America. South Africa. Australasia/Air Moil r-1= 7 

D $25.00 International Surface Moil (lengthy, unreliable delivery) Fl=4.68 

Nome 

Address 

C ity Postal Code 

Country 

Payment must accompany this cord. 
Payment in US Funds d rown on a US Bonk; International Money Order; or 
charge cord· D VISA D MasterCard D American Express 
Accoun t No. Expires ---~----

It! •• •. 

The Editor's Feedback: 
Computer: 0 PET 0 ATARI 0 APPLE 0 VIC-20 0 OSI 0 OTHER _____ 

Are you a COMPUTE! Subscriber? O Yes O No I would like to see: 

n Mare O F ewer Specific applicohons O More O Fewer Gomes 
programs. O More O Fewer Reviews of game 

O More O Fewer BASIC programs sottwore 
O More O Fewer Machine language O More Fewer Reviews of business 

programs. sottware. 
O More O F ewer Tuloriols O More O Fewer Reviews of educational 
O More OF ewer Educational articles. sottwore 
O More O F ewer Delailed explanal1ons O More O Fewer Reviews of hardware 

of programs. 
What do you like best about COMPUTE!? 

What do you like least? 
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On the new. slicked-up. 
mmmed-down Starwmcr F- 10. 

It's C. ltoh' latest gencra ­
uon of letter-quality nmc rs. 

I cranks out fla wless copy 
at ~O cps: and its full 15· 
carnage lets it ouble in brass 
fo r borh letter processin and 
business applications. You 
can plug it into almost any 
micro on the market l s~nal or 
arallcl) s1m Iy by pluggmg 1t 

in. And then make it kee on 
trucking with 1:1expensive. 
easily available Diablo com-

pa ible daisy wheels and 
ribbons. 

Jn its erial mode. 1 can 
print I st abou t anything 
l1ncludin boldface. under­
lines. sub cripts and super­
sc rip s). and sna the carriage 
back to start the next line 
in less than a second. Jn its 
line mode. it prints in both 
directions. fo~ even faste r 
throu hput. 

!While making abou t as 
much noise as a ca t walking 
on Kleenex.) 

It's a nice. rtable 30 
pounds-abou t 10 pounds 

Ii hter than the Starwriters 
before it. And 11 stands 
exacrly as rall lor prernely as 
small! as a ollar bill. 

Speakmg of which: 
Incre ibly. the Starwmer F-1 

sells for about the same 
preposterously low rice as 
its predecessors. Which 1s to 
say. abour 5800 less than a lot 
of other pri me rs that don't 
even come close ro measur­
ing up. Or even better. 

Measuring down. 

Dism'buced Exclu­
s1vely '.}' Leading 
Edge Produces. Inc.. 
225 Turnpike Sc reel. 
Cancan. Massachu­
seus 02021. Call: col/­
free 1-800-343-6833: 
or m Massachuseccs 
call col/ea (617/ 
828-8150 Telex 
951-624. 

LEADING 
EDGE. 
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COMMODORE 
"THE WONDER COMPUTER 
OF THE 1980s.UNDER $JOO: 
-WILLIAM SHATNER 

"The best computer value in the 
world today. The only computer I 

1you'll need for years to come!' t-----·_,_______________.:..________ 

:lll_UG· lrl 
PROGR.l> '.iS 

!.!001: '.I FQq 
TElEP"iO,iE A.N:l 
TCLECQ".I PUT INQ 

•Manur1e1arer\ 1uuca1cd rcuil price Mar. I. 1982 ---,
Commodore Con ... um~r Produc1' Dh·i:. ion 
487 Dcrnn Park Dri'e . \\'ayne . P.-\ I908 I 
Canadian Reside nts: Commodore Compuh: r Sy~11.:m:. I 
3370 Phmnacy Ave . . t\gincoun . Ont.. Ca nada. \ 11\V 2.K-l I 

I 
I 

Pica.SC o;c nd me more informati on un !ht.· VIC-20 

Nam<---------------~ 1 

, Add rcS> - - -------------- 1.. I City ------- State ____ Zip ___ ~ 

I Phone ICOMPUTER 
 L ----1 

VIC-20® VS. OTHER HOME COMPUTERS 


Produ ct Feu lu rf:S 
Commodo~ 

VIC-20 
Aln ri " 
400·· 

Tl 
99/4,\ 

T RS-80' 
Colo r 

Compuler 

Price $299 95 $399 .00 S45-l .OO SJ99 .00 

i\1 aximum RAM Memory .1 2K 16 K -l8K 32 K 

Keyboard Styk 
Full·S11c 

Typcwnu:r 
St yk 

Fial 
Plasti c 

Membrane 

Full -Size 
Typewriter 

S1ylc 

Calcul:itor 
S1~ l e 

Num be r of Keys 66 57 -1 8 .5 3 

Prog rammab le 
Funct io n Key> -l 0 0 0 

Grap hic Symbob 
On Keyboard 62 0 0 0 

Dis playa ble Characte r> 5 12 256 192 256 

Micro processor 6502 6502 TM S9900 6809 

Ac cessi b le 
Machine La nguugt: YES YES YES YES 

Upper/ Lower 
Case Characte rs YES YES YES NO 

Operates with all Pcriphcrnl s 
1Disk. Prinle r amJ Mo dem\ YES NO YES YES 

Fu ll Screen Edi to r YES YES YES NO 

~ 1 icro !-io fl lJ a!'o iC ~ l :uxl:trd NIA NIA s 99 .00 

Te lep hone M odem SI 10 .00 S.199 .95 S-150 .00 $ 154 .95 

-~ ' L3G2
Vlt"SUPEJI ~ FIVE oal\W 
AUE! CHESli ADVl!NTURE POIU!IL 

DAMES 

l!I
MtDNIOllT 

DRIVE ROAD 

R""1 


JUl'IT£ll 5UPUUl.UlCD•
LANDEll 

Read the chart and see why COMPUTE! Magazine' ca:ll the VIC-20 computer 
"an astounding machine for the price." Why BYTE2 raves:"... the VIC-20 
computer unit is unexcelled as a low-cost consumer computer. •· Why Popular 
Mechanics 3 says "... for the price of around $300, it's the only game in town that is 
more than just a game." And why ON COMPUTING INC.4 exclaims: "'What is 
inside is an electronic marvel... if it sounds as ifl 'm In love with my new 
possession , I am." 

The wonder computer of the 1980s. The VIC-20 from C odore, world 's 
leading manufacturer of a full range of desktop computers. the VIC-20 at your 
local Commodore dealer and selected department ~ 
I Aprll'RJ luuc 2 M1y "HI Issue .l NMetllber 'Ill wuc 4PJill 'Uluul 

http:5UPUUl.Ul
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