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The Ri rht Stuff" 
-NY Times (Aug. 25, 1987} 

Strap yourself into Chuck Yeager's Advanced Flight Trainer. " 
The only flight simulatien co-designed by the greatest test 
pilot ever. And with'Bction so fast. even experienced pilots 

'auger in: The right stuff is right here. 

Test the limits of 14 diUerent 
aircrah using Yeage(s own 
evaluation checklist. From the 
c!assicWWI Sopwith Camello 
the mach-speed SR·71 Black­
bird. Push the e~perimental 
XPG- 12 tothe edge of space. 

and run . 
the ground at top speed, wlng­
lo-wing with your rival. View 
the action from a chase plane 
or the tower, 

Flyfonnalion onYeager's wing 
through Dead Man's Slalom. 
Catch the breathtaking fear of 
a Hammerhead stall. the 
adrenaline rush of an aileron 
rotl, the thrill of your first 
Cuban 8. 

Seat-of-the-pants flying in 
the only Simulation with over 
forty years of experience. 
Yeager insisted on aClUal air­
craft specs and his own night 
evaluation charts. Climb into 
the cockpit and see If you've 
got the 'right stuff 

HO\'J TO QRl)!:R: V>s>t yru' letaller 01 CIOI800· 
1_5-'525 lor cI1ffC1V1SAo< MMterC8fd «dell 
tin CA ea!l8(lO-S62·1112} _The d1f!C1 orde! 
puce IS SJ995 for tile IBM ~el$lO!l and m 95 
lor the C6' vers-on SemI aU,S clleck 01 
!TIO'ley ordellO E1eeUOIIIC Arlli Duec\ Sales, 
PO 8ID:. 7530, SaIlMateo,CA9~403_ Add 
S3 for shlppmg ilIId hand!>ng (S5 Car\Bd.a~) 
Pleasealow 1-2weel\sfo·US, delriery Comu"" 
lor tilt Apple II IBM IS a feg!Slel~ trademark 
oflmetnauooal SusiIlen Macn.nes. Inc C6' IS 
& reg'5tere(l trademarkol Commodore 
Elec:trrocsLmIl~ So~"'1re C 1981Ntd Lerner 
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CONNECT YOUR COMPUTER 1b A 
HIGHER INTELLIGENCE. 

CompuServe's reference 
databases make you more 
productive, competitive , 
and better informed. 

Remember the last time you tried to 
gel )'Our hands on hard· to-find facls? In 
a magazine article you read a year a~. 
In a news report you never saw. Or in a 
table of data you didn't know existed. 

Imagine those facts just a few 
keystrokes away on your personal 
computer. Through CompuServe. 

Your personal research center. 
Save hours of research I1j going 

straight to the reference information 
)'Ou need in seconds. 

Access thousands 01 sources of 
information in the areas of business, 
finance. medicine. education. 
demographics. science, law; news, 
popular entertainment, and sports. 

What you know can help you. 
Research an industry or company 

through articles, financial statements, 
and other sources. Analyze an 
investment. Assist in a job search. 
Follow market competition. Investigate 
a business opportunity. 

Check characteristics such as age, 

income, and occupation in any us. 
community. For a geography report, 
a business plan, or a family move. 

All you need 10 access CompuSern!'s 
unlimited world of information is a 
modem and just about any personal 
computer. VISit your computer dealer 
today. To order direct, or for more 
infonnation, call or write: 

CompuServeo 

~ SeM::M. P.Q ec. 20212 
5000 MIngtIn ~ 8M!. CoUrb.e. OH.a220 

BIJO.848.8199 
In 01'lIo and CInacl.o. c;a116!4 457<Il102 
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Second Prtzes (100) 
-Mindscape 
Powerplayers Club 
Joystick 

-~~~~:~ ,,;;;i'" 

(1000)ff' 

~( Club , 

Membership In the Mlndscape . 'Jj\~": Powerplayers Club Including: 
I\, • Membership Certificate · AdVanced notice of new 

games. Game Tips. DIscounts on Powerplayer Merchandise 

Look for the Game Cards in these specially marked Arcade Megahits. 
Scratch off the square to reveal your prize-instantly! 
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Last month in this column, we thanked those readers who responded to 
the "Gazette Readership Survey" in the December 1987 issue. The last 
few returns have trickled in, and we've tabulated the results. We're pleas­
antly surprised by the number of respondents, nearly 1300. This month, 
we'd like to share with you some of the more interesting results. 

In machine ownership, 74 percent have 64s, 38 percent have 128s, 
and 6 percent have Plus/4s or 16s. Quick addition shows that there are 
several homes with more than one Commodore model. More than 70 per­
cent of the respondents have no plans to buy another computer in the 
coming year. Of those who do, here's the breakdown: Commodore 128, 35 
percent; Amiga, 33 percent; IBM PC/compatible, 19 percent; and the rest 
are divided among Commodore 64, Apple II, Atari ST. and Radio Shack. 
Adding the numbers for 128, 64, and Amiga reinforces what's been said 
for years: Commodore owners have tremendous brand loyalty. 

Nearly half of the respondents use GEOS, while. surprisingly, only 28 
percent are members of a Commodore user group. In peripheral owner­
ship, 88 percent own dot-matrix printers, 23 percent own letter-quality 
printers, 45 percent own modems, and 12 percent have memory expan­
sion. Word processors and games were the most common software pur­
chases in the past year. Nearly 9 out of 10 readers program their computer. 
and the most preferred languages are clearly BASIC (72 percent) and ma­
chine language (20 percent). The Programming section of the magazine is 
the most widely read, and, accordingly, " Hints & Tips," "Simple Answers 
to Common Questions," and "Readers' Feedback" are the favorite col­
umns. More than 90 percent use the programs in GAZETTE. 

There's a correlation between the survey results and our reader mail. 
What they tell us is that the typical GAZETTE reader is not a passive user, 
but one who is active and, in varying degrees, one who spends time 
programming. 

As active Commodore users and programmers ourselves, we often 
wonder, as we're sure you do, about the future of the 64 and 128 in an 
industry that seems to spin as wildly as a whirling dervish. Our fea tures 
editor, Keith Ferrell, asked Commodore's Rich McIntyre. as well as some 
software publishing leaders, about how these machines will measure up in 
the hi-tech future. The results are in our cover story (p. 12). It's a must­
read. 

Lance Elko 
Senior Editor 
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Oops! 
In tht rtvif'W oflht CommodOTt 1581 disk 
drivt (Marcil issut), il WllS incorrtclly 
sill/I'd thaI IIltTt aTt no disk copy pro· 
grams availablt that will copy Iht tll tiTt 
contenls of a 154J or 15lJ disk to a 1581 
disk, or vict vtTsa. Super 81 Utilities 
from Frte SpiTil SoflWaTt dots just this, 
and Illtn somt. WI' Ttgrtl lilt oversigill. 
Drrails 011 Super 81 Utili ties may bt 
found in Fret Spirit's advtrtisemenl all 
pagt 95 i/l Ihis issut. 

Fastest Yet 
With "Final BASIC" (February) in­
stalled on my 128, the computer runs 
much better. It now executes nothing 
with blinding speed! Thank you. 

Gilbrrt Ca/lalts 
Salinas, CA 

Yes, Wt enjoy this program Vtry mucll, 
100. In fact. tach morning hert al tht 
office, we load Final BASIC, type tilt 
BEETHOVEN commalld, and pTt ttnd !Lot're 
IiS ltllillg 10 Iht Fiflh Symphony /IITough­
out lire day. 

No More Slip 
Here's an idea that costs almost nothing 
to try and makes your keyboard stay in 
place on a slippery desktop. Cui a piece 
of cardboard just a little larger than the 
keyboard. On one side of the card­
board, glue four pieces of rubber band 
(the half-inch variety found in most 
kitchens) that have been cut once and 
placed flat side down on the cardboard. 
After the glue has dried, nip the card­
board over and place your keyboard on 
it. Presto! Now it stays In one place. 

Switcheroo 

R. G. Borktllha8ell 
Lynnwood, WA 

In your January and February issues, 
many of your advertisers offered attrac­
tive prices on the Commodore 2002 
monilor. In your February Issue, you 
ran a review by Clifton Kllmes, describ· 
ing it as recently released. In mid ­
December, I phoned several of your 
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advertisers, attempting to order the 
2002, and all told me that Commodore 
had discontinued it. They had a much 
more expensive monitor, which was 
said to be a replacement fo r the 2002. I 
realize that magaZines go to press long 
before they are mailed. When is the 
February issue actually printed? 

Jt an P. Naner 
St. Jost ph, IL 

I was a bit surprised by your review of 
the Commodore 2002 monitor. [ had 
had one for about three months when it 
.. • .. ent belly-up. The Commodore dealer 
I bought it from said he could not get 
parts for it and s ..... apped it for a 1084 
monitor. The 1084 is not as pretty, but I 
like it better-it seems much dearer 
and brighter than the 2002. 

Carol L Hazltlt 
Issaquah, WA 

Mr. Kanr ts responds: 1 was as surpristd as 
our rtadtrs to learn Ihat the 2002 had 
betn rtplaced by lil t ntarly idtntical 
1084. We makt tVtry tffOrllo bt ItS up-to­
dal t as possiblt, bul t llch issue is prepartd 
for publicatioll about thrtt months befort 
you Stt il. In lalt Octobtr, whtn lht rt­
view WIlS wrilten, lhe 2002 was unques­
lionably Commodorr's flagship monitor, 
and Illert was no rrason to elqJtCl Ihis 10 
cha rt8t in Ille IIear future. Commodore of­
ficially discOlrlinued Ihe 2002 (bu t was 
sllippill8 them as latt as Jallua'!! of lilis 
year). As fa r as Iht quality of Ih t 2002 is 
cOllctmtd, Wt havt several hert al the of­
fice, and have erptrienced no problems. 
lncidelllally, al th is writing, Ihe price of 
the 1084 from various dtaltrs and wllole­
salers is aboul the samt or slighlly higher 
($20-$30) than tht fall price of Ihe 2002. 

Camping Computerists 
Here's an answer to the person who 
wants to use a computer in his travel 
trailer ("Simple Answers To Common 
Questions," February). Use your porta­
ble gene rator o r outs id e AC powe r 
through a 1I0·to- 12-volt converter to 
charge the trai ler'S auxiliary battery, 
and use a 12 volt-to-1I0 frequency· 
controlled inverter with enough power 
capacity for the computer, disk drive, 

monitor, and printer. The reason for not 
using the computer equipment directly 
off the outside ll 0-volt AC is because 
of the extreme voltage fluctuations that 
are usually encountered at campgrounds. 

Joseph Frappier 
Vienna, VA 

The real problem for traveling compu· 
terists was not asked about o r ad­
dressed by you, and that is protection of 
media. I've had several files corrupted 
on my disks as a result of placing them 
near power wiring concealed in walls, 
or leaving them near windows which 
were shaded when v.-e v.-ent out for sev­
eral hours, but were not when v.-e came 
back because of the position relative to 
the sun. You might caution traveling 
readers to be sure to store their disks or 
tapes of any type (video or computer) in 
a locker where heat, electric or magnetic 
fields, and/ or sunlight can't get them. 

William P. Brown 
Fallbrook, CA 

Undocumented Feature 
"Gradebook" (October 1985 and the 
1988 Special Is sue) claims that all 
grades must be less than or equal to the 
perfect mark for an assignment-that 
is, extra credit cannot give a student a 
better-thiln-perfect score. Such grades 
are rejected as invalid. To get around 
this, enter a perfect mark higher than 
the best g rade, enter grades, then 
change the perfect mark to its real val­
ue. Better-than-perfect scores are still 
indicated as errors when highlighted, 
but are used as entered in computing 
averages and grades. 

Pal COll llolly 
MiddltlOW II, R1 



Bring your Commodore® to life 
with a FREE modem and software! 
Now you can plug your Commodore into an exclusive 
network that's useful, easy. fun and inexpensive. Join 
Q-link now and we'll give you a free modem and 
software to get you started . 

Enjoy unlimited access to a wide range of Q-Link 
" Basic" services for a set fee of only $9.95 a month. 
Get help from Commodore experts - use the Hotline 
to ask Commodore questions, or search the database 
of information from Commodore to answer your 
questions on the spot. Access Grolier's Academic 
American Enc;yclopedia"', the latest news and enter­
tainment updates. 

Special Q-link "Plus" services let you expand your 
software library with more than 10,000 public 
domain programs - games, graphics, business and 
educational software and much more! Also. you can 
preview new copyrighted software before you buy. 
Get answers toyour software questions f rom Berkeley 
Softworks, Electronic Arts and Activision, to name a 
few. Participate in full-<:olor, multi-player games like 
Casino (includes Blackjack, Poker, Bingo and the 
Slots), Chess and Bridge. "Plus" services cost only an 
extra 8 cents per minute - and your first hour of 
" Plus" service usage each month Is free! 

C-.~o'_"''''~_' 01~.'_'''' _ftO_' ''' 
~-"-""""""', -"-_""_~."-, ,,,,,,,,,,, 
, Ionf ___ 

With Q-link, you can sharpen your computer 
skills ... connect with people ... discover new ways to 
get smart ... save money every day ... plus have a lot 
offunl 

No-risk guarantee. Try Q-Link without risk . If, at 
any t ime, for any reason, you are not completely 
satisfied, you may cancel your membership. 

Order your Q-link software and modem today by 
mailing this coupon to Q-link, 8619 IJ!kstwood 
Center Drive, Vienna, VA 22180 or for faster service 
call toll-free: t ·8DO·782·2278 I"t. , 5t4. 

,- - Q-UNK RESERVATION FORM - - ­
I Choose Om!: 

I 0 I ...... a modem.. S\Mt my OU'III: ~ by cNrging me now for 
my lim 4..-W at S39.80. rod -.I me !toe FRU ()link IOftwMe MId .. 

I flUE Con'vnodott lOOb.oud ..no-diallnClClem ~ '660-~v"'" $69.'151. 

I 
I 
I fuU""n;e 

I Add'H' ---- -, .. 0.;::;---------
I 

11<0'.0._ 

I 
I 
I 
I 

'" _ _ _______ Stat. __ " ____ _ 

"""'~ _c_c~~;_-_c_c------­
Choose your I"fIethod of payl"flent: 
1 PIt_ cNr~ "'1« ...... tMd. 

o MMlfi O<-d J v .... 

I ~.-----"".--I 5OgNIute _ _______ _ 

I 
I 
I 

c.lltoIl-frM '_'.:I·n, ••• L 11'. ~ 
mai'thil coupon 10: 
Q.Unk. 86,9 w ... twQod CftI\fi DtIW. 
'liMN. VA22,80 



All Together Now! 
Networking The Commodore 64 

Networking is becoming big 
business in schoo ls . Com­
puter labs, or classrooms with 
severa l computers, are reap­
ing benefits from linking the 
computers together under the 
control of the teacher's ma­
chine. The attractions of such 
a system are obvious: reduced 
file-loading time, enhanced 
monitoring ability for the 
teacher, increased security for 
storing data. 

The RTC Multi-Link 
Networking System allows as 
many as forty-e ight 64s, 128s, 
or PETs to be linked together 
with the teacher's computer 
serving as a central storage 
device and f il e server. 
Networking boards and ca­
bles plug into the computers' 
ca rtridge ports. RTC Multi­
Link is unique in that it comes 
with a 20-megabyte ICT Mini 
Chief hard drive. Designed to 
make the system especia ll y 
useful in computer labs , 
Multi-Link lets each tenninal 
in the network access its ha rd 
drive for loading or saving 
files. Terminals can work to­
gether on the same program, 
or they can operate indepen­
dently. Th is permits the 
teacher to tailor the system to 
fit his or her teaching require­
ments . While a majority of 
students in a class will typical­
Iy use the same program, stu­
dents with specia l needs can 
work on other programs, if 
the teacher wishes. RTC 
Multi-Link handles all the 
traffic am'lng the terminals, 
the hard drive, and as many 
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Thomas Netsel, Assistant Features Editor 

as four different printers at a 
time. 

Faster Loading 
Terminals can load programs 
from the hard drive or a flop­
py drive. Software can be 
loaded into the Multi-Link, 
and then sent to a specific ter­
mina l or range of terminals. 
This feature saves a substan­
tial amount of time in a class 
where a number of computers 
have to be booted from a lim­
ited number of disks. 

"A typica l problem with 
the 64 is the time it takes to 
load and operate;" says 
Charles Thompson, vice pres­
ident of sales and marketing 
at RTC Multi-Link. " We've 
incorporated a RECORD / 
PLAY function that speeds up 
the loading process. A teacher 
can load ten 64s in the time it 
takes to load one on a local 
basi s. This is achieved 
through a memory transfer." 

The RECORD function 
treats the teacher's computer 
somewhat like a tape record-
er. After the teacher loads a 
program, the PLAY function 
sends the program to the de­
sired termina ls. This lets the I:: 

students' terminals load from .,.~~ 
the teacher's, completely by- ... 
passing the ind ividual 64 _ 
drives. ~ 

"The result is thai a pro- .l' 
gram that would no rma ll y .... 
take about 90 seconds to load 1 
from the 1541 drive will now .... 
load in about 12 seconds per ~ 
term inal computer," Thomp- vt son says. 



For years, businesses have realized the . 
advantages of linking pes into a network. Off,ces 

boost efficiency by sharing common files and 
programs, and enjoy the convenience of being 

able to send messages to other computers on the 
system. Now schools that use Commodores in 
their computer labs can have the features and 
flexibility of a network, with files served from 

Monitoring Commands 
From the central un it, a teacher can 
monitor and control any of the ter· 
minals on the network. If a student 
has a problem with a program, the 
teac h er can call up a student's 
screen and offer input or assistance. 

This can be done without the 
teacher or st udents leaving their 
desks, or even speaking out loud, 
since the Multi -Link system sup­
ports bidirectiona l window messag­
ing. Messages can be sent from any 
terminal on the network to any or 
all of the othe r terminals. The 
teacher's computer contro ls this 
feature . When the teacher sets up 
the program, he or she has the op­
tion of allowing messages to be sent 
from terminal to terminal or from 
term inals to the teacher, Messages 
appear in a window on a terminal's 
screen, remaining there until any 
key is pressed, 

When setting up the system, 
the teacher has the option of imple­
menting other featu res or restric­
tions, It is conceivab le that a 
terminal can tie up the network for 
several mi nutes with a series of 
drive, pri nter, or message com­
mands. The teache r ca n prevent 
this from happening, The teacher 
can also determine the number of 
times an ind ividua l termina l may 
access the network bus before it is 
automatically halted . The system 
can also be configured to prevent 
students from renaming or scratch­
ing files, or from formatting the disk. 

Password Protection 
The teacher establishes the amount 
of security the system shou ld have, 
While any terminal can use a floppy 
drive connected to it, passwords 
can be used to restrict access to the 
hard drive or printers, Once the 

a 20-megabyte hard drive. 

teacher types passwords, their use 
becomes mandatory before any ter­
minal can access the system, Pass­
words must be on file in the central 
unit's memory. A student may use 
any termina l on the system, but any 
attempt to log on without the prop­
er password results in a Iwt allowed 
error. Another password locks the 
central keyboard if the teacher has 
to leave the room unsupervised 
while the ne""ork is active, 

Extra Commands 
In addition· to BASIC 2.0, the RTC 
Multi-Link Networking System 
provides 21 extra commands, Most 
commands are fo llowed by a specif­
ic terminal number or range of con­
secutive terminals, Appending the 
word ALL to the command sends 
that command to every computer 
on the network. The teacher ca n 
easily determine which terminals 
are online if a command is sent to a 
terminal that is not on the network , 

The EC HO command causes 
anything typed on the teilcher's key­
board to appear on the screens of se­
lected terminals, BREAK followed 
by a number or range of numbers is 
the equivale.nt of pressing the RUN/ 
STOP key on those terminals' key­
boards. BREAK returns the terminal 
to the READY prompt. The HALT 
command is similar, but it simply 
freezes the termina l's screen and 
prevents it from responding to its 
keyboard until the teacher issues the 
CONTINUE command, 

Other commands include DIS­
ALLOW, which prevents specified 
terminals from using the printer or 
hard drive; QUERY, which prevents 
termina ls from executing either 
printer or drive commands until they 
receive permission from the teacher; 
and SCREEN, a command that du-

plicates students' screens, letting the 
teacher monitor classwork. 

Classroom Tested 
The Canadian designers tried to in· 
elude features to make the system 
as flexible as possible, but they also 
wanted the teacher to maintain 
complete control of the network at 
all times , According to Thompson, 
when the system was 80-90 percent 
complete, offidals at Commodore­
Canada 's educationa l department 
suggested it be placed in a school 
for testing, After using the network 
in a classroom environment, the 
computer teacher offered several 
suggestions and improvements that 
were incorporated into the system's 
final design. 

The software and hardware for 
a ten-terminal system, including 
the 20-megabyte hard drive, costs 
$2640, Schoo ls working with a 
smaller budget can set up a similar 
network without the hard disk 
drive for $1640. Additional terminals 
may be added at a cost of approxi­
mately $175 each, Thompson says. 

Operating a computer lab on a 
network may 'be a new experience 
for some teachers. and RTC Multi­
Link is aware that schools may like 
to know more about such a system 
before buying it. " Since some 
leachers arc not fully comfortable 
teaching in a network environ­
ment," Thompson says, " we are al­
lowing schools to try the system on 
a 3~-day basis, Basically, if it 
doesn 't live up to their expecta­
tions, or they don't like teaching in 
a network environment, there's no 
cost." For information, write RTC 
Multi-Link, 110 Riviera Dr., Unit 
10, Unionville, Ontario, Canada LJR 
5MI; or call 1-800-387-422 1 in the 
U,S. or 416-479-6220 in Canada . • 
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The Future 
Of The 

, 

64&128 
Industry Leaders' Forecasts 

Keith Ferrell, Features Editor 

Five years after the introduction of the 64, Commodore's eight-bit superstar is still 
going strong. The continued strength of the 64-and the 128-have caught more than 
a few industry observers off guard, prompting repeated postponements of the machines' 
obituary notices. Many other computer manufacturers would be delighted to have sales 
figures for new machines that could match those of Commodore's long-lived duo. 

Recently, Gazette talked with Rich McIntyre, Commodore's Senior Vice President 
in charge of Sales and Marketing. We wanted to know what Commodore sees as the 
future of its two best-known machines. While Mcintyre is perhaps the world's 
preeminent Commodore salesman, he's also a shrewd and canny observer of the 
microcomputer industry, making points that are telling about the industry's tendency 
to embrace advancement for the sake of advancement. 

In addition, we gathered opinions from some software industry 
leaders, getting their perspectives on the place the 64 and 128 
will occupy in the next few years. 

Gazette: Despite all the rumors and predictions, the 64 is still going 
stmllg. Has tllat surprised people? 

McIntyre: The accounts of its death are greatly exagger­
ated, that's for sure. We'll sell over a million eight-bit 
64 and 128 units this year. 

Gazette: How many 645 and 128s have been sold 
by IIOW? 

Mcintyre: Over seven million. 

Gazette: Is that til e largest installed base for 
a sillgle family of machines? 

McIntyre: I don't think anybody's passed 
it yet-in units. In dollars, of course, it's 
been passed. But in units, I think we rank 
way up there . 
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Some people really like work­
ing on their machines. And then 
there are some who prefer to do 
their tinkering unde r the hood. For 
tllOse of you who can't wait to get 
your hands greasy, we proud ly 
introduce geoProgrammer. The 
most sophisticated machine 
language program ming tool on 
the market. 

With geoProgrammer, you gel 
the same kind of technology we use 
for developing OUf other products. 
Which means you can write super­
charged software. Pump your own 
programs.And assemble just about 
~ny k,ind of application you can 
Imflgme. 

It reads a nd writes and 
stomps on bugs. 

The first three tools that 
any serious programmer needs 
are an assemble r, a linker and 
a debugger. So we've inswlled all 
three, comple te with sample GEOS 
applications that teach you the latest 
programming tricks in seconds. 

geoAssembler not only reads 
directly from geoWrite files, but 
conta ins enough Pseudo Ops to 

......... 
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allow all kinds 
of conditional assem-
blies. It has all the state-of-the -art 
features you'd expect, including 
some you probably never thought 
possible. For example, integ rating 
graphics is as simple as cutting and 
pasting the image from geoPaint 
directly into your program. 

geoLinker ties your program 
modules together, supporting 
GEOS SEQ and VL II~ applications 
and desk accessories. You can even 
use geoAssemble r and geoLinker to 
create non-GEOS applications. 

D Berkeley 
. "'. Softworks 

geoDebugger allows your pro­
gram to be tested in memory with 
full symbolic disassembly, along 

with line assembly for patch ing 
code in memory. It also allows 

your code to be single-stepped or 
top-stepped , with sub-routines fu lly 
executed. It can stop a running pro­

gram with one key, or use up 
to eight conditional break­

points . When your program 

I hits the breakpoint, it prumi­
nently displays the error in an 

overlay window, leaving the 

I applications screen intact. 
Pro enough for you yet?Well , 

that's on ly ,I partial lis t of what 
you're in for. 

If you understood a ll that, 
rcadon. 

Chances are that we lost a lot 
of readers by now. But if you're still 
with us, hang in there. You have the 
mak ings of a real GEOS pro. All you 
need now are the r ight tools. 

And all of them come in this 
one handy box. 

So if you're serious about pro­
gramming,conside r geoProgrammer. 
Afte r all. you've got noth ing to lose 
- except your amateur SL1tuS. 

1b orderw/J 1-800-443-0100exl. 234 
geoProgrammer $69.95 

(Cali (ornia residents add 7% sales tax. ) 
$2.50 USI$5.50 Foreign for shipping ~nd 
handling. AIIOVo· six weeks for deli\'~ r}· . 

c-.'-, .... , 'UO __ ' .. c-..n_ .... ...""--.. _","-.,.,,- ,,_ .. ........ ""'-
GEOPROGRAMMER 

The brightest minds are working at Berkeley. 



Gazette: Dlle of the keys to Commo­
dore's success is the terrific brand ide,,­
lificatioll consumers have with the 
company name as well as its products. 

Mcintyre: Th is is a tremendous re­
source that Commodore has. Espe­
cially members of Commodore user 
groups-they're just devout. 

Gazette: MallY of those IIsers love th e 
machine's game capability. Sillce 
gamillg is aile of the 64's strellgths, 
the renewed strength of the video­
game cartridge illdustry has pllt sOll/e 
pressure all Commodore. Dlle of the 
keys to Nil/tendo's success seems to be 
its aggress ive TV marketing cam­
paign. Last willter you experimented 
wilh renewed TV advertising for ti,e 
64. YOllr commercials positiolled tile 
64 as a great gallle lIIachilie-and 
IIIllCh lIIore. Did IIrat payoff? 

Mcintyre: Yes, it did. We ta rgeted 
the machine toward the potential 
customer. The customer for that 
product, we feit, was around 12 
years old. We positioned the ma­
chine as, while a computer, also a 
very dynamic and rich entertain­
ment system. The number of games 
that are ava ilable for the 64 out­
number those for Nintendo and 
Sega. There are still new games be­
ing released. 

Gazette: For tire parenls of young­
sters i" that target market, you touted 
Ihe advantages of giv;rrg Ihe children 
someOring more than just a game 
machi"e. 

Mcintyre: The print ads that we ran 
in that December period ta rgeted 
toward the parents, ran directly 
against the message we were trying 
to get to the children. To the par­
ents we were saying that the 64 
could do more than play games. 

Recreation is certainly one of 
the major reasons to buy a system. 
Entertainment will always be a key 
element in 64 and 128 strategy. But, 
we asked the parents to consider 
the value of the investment and the 
fact that the computer can provide· 
many, many more functions than 
just recreation. 

It's an educational tool, a pro­
ductivity tool, as well as a learning 
device. We felt that the computer 
versus the game machine had many 
more advantages that would far 
and away compensate for the price 
difference between a 64 and a [car­
tridge] game machine. 
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The Golden Age Of 64 Software 
Robert Jacob of Cinemaware views the present as the beginning of a re­
naissance in 64 softwa re design. 

"The golden age of Commodore software got started just a few 
months ago," Jacob states. 

What's causing the renewed strength? 
"Several factors. Part of it is directly attributable to Deluxe Pai"t on 

the Amiga. All of our graphics are done on the Amiga and ported down 
to the 64. It's more powerful than any drawing package available. 

"Second, the inclusion of fast loaders by the major software pub­
lishers dramatically speeds up disk !fO on the 64. With a fast loader 
such as V-Max, we ca n load as much as 20 times faster than normal 
Commodore DOS," Jacob points out. 

"We no longer rely on character sets," he says. " Bitmapped graph-
ics give you bigger, more pO\vcrful games. . 

"Music is also a factor . The English are ahead of us in terms of mu­
sic drivers. Few people have fully tapped the abilities of the SID chip 
yet." 

All of which produces a renaissance. 
"Yes. Much better sounding games, faster disk access, better 

graphics-you can see why I'm so excited. 
" I am very bullish on the Commodore market." 

Gazette: And tlrat strategy paid off 
for Commodore as TUell? 

McIntyre: Yes, it d id. We included 
a free software offer and received 
tens of thousands of coupons, every 
one of them representing a purchase. 

Gazette: There are a variety of games 
tlrat we'll f1ever see 0" a cartridge 
machi"e. 

McIntyre: Exactly. The fact that the 
game is on a disk gives you more 
latitude as to the type of game you 
can play. 

Gazette: How else ,10 yOIl go abollt 
respo1ldillg to Ni"temlo? 

Mclntyre: Quite frank ly, if some­
one came up to me and said, " I've 
got a Nintendo and I'm playing X 
on it," I'd say, "That's great, I can 
play it on my 64. Can you do this? 
Oh, sorry, you can't even type any­
thing in, can you? I can save my 

scores on the disk drive. Can you 
do that on a Nintendo cartridge? I 
can play my games on line, can youT' 

The games that are being ported 
to the Nintendo are, for the most 
part, Commodore 64 games. They 
are going right after the 64 titles. 

Gazette: What about rumors of a 16-
bit Nil/tendo? 

McIntyre: Bring it on ! A 16-b it 
game machine, whether Nintendo, 
SEGA, NEC, or whatever else, will 
be a game machine that costs exact­
ly as much, if not more, than a 64. 
My good ness, I can't wait. 

Gazette: Is your primary outlet still 
tire general rt tailer? 

Mclntyre: II is still the mass mer­
chant. The largest percentage of our 
business goes through the Sears-, 
the Toys " R" Us-type channel, be­
cause of the price point. 
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Gazette: How does Commodore main/airl a successful 
mass-retailer presence wilen many larger computer com­
panies call1lol? 

McIntyre: Product recognition is high, obviously. It's 
been on the ma rket for five years now. Thai channel is 
very important to us. 

The support that we're still receiving from third 
parties allows that to be. There are still new titles being 
written fo r the Commodore 64. 

Gazette: Those dellelopers are continuing to stretcll the 
limits 0/ tI,e mac/line. 

"We cannot keep up with 
demand on the 128." , 

McIntyre: Programmers are stillieaming about the 64, 
still finding things they can take advantage of when 
they're writing software. 

As fa r as high quality, low-cost graphics machines, 
the Commodore 64 was the first , and is still an excel­
lent device to be used in that area. It does have limita­
tions, in terms of memory and speed. But, fo r the price 
performance, it 's still the best dea l. 

Gazette: What about the 128-specific market? Are you 
seeing any increases in 128-only software? 

McIntyre: In 128-specific software, rea lly, in the pro­
ductivity aspects, all you're going to be seeing is 80-
column software. There's no recreational software per 
se written fo r the 128. 

In productivity, though, there's GE05128. Time­
works has a large 128 insta lled base. 

Gazette: Does tile machine conthllle to sell? 

McIntyre: The 128 is a product that Commodore ca n't 
keep in stock right now. That product is still selling 
very well . We can not keep up with demand on the 
128D. 

Gazelle: Will we see, til en, t/lis sllccess broaden? Is there 
going to be a Commodore 256? 

McIntyre: No. We have a RAM Expander, the 1764. 
And of course we have the 1700 series, the 1700 and 
the 1750 RAM Expanders for the 128. That's how we 
will address memory expansion for these products. 

We're the world's largest purchaser of DRAMs 
(Dynamic RAMS), and \\-'e have been severely impacted 
by the price increases. So to bu ild an eight-bit machine 
today with more resident on-board memory would in­
crease the cost of it. 

For those who wish to utilize bank switch ing and 
increased memory, they're available to them with the 
1764 RAM Expander. 

Gazette: WI,at abollt a Commodore liard disk drive? 

McIntyre: You will not see it for the 64. 
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The 64 In A Squeeze: 
The View From Activision 
Bruce Davis, president of Activision, takes a differ­
ent view of the 64 's futu re, a view somewhat less 
sanguine than Rich Mcintyre's. . 

"The 64 is taking a lot o f heat from Nmtendo. 
Tandy is doing a good job of lowering prices and up­
ping the performance of its MS-DOS machines. And 
the 64 is getting squeezed," Davis says. 

How does Commodore s ucceed in su ch a 
market? 

" First, they need to improve the price-value re­
lationship. The 64 has been selling at the same price 
with the same basic features for quite a few years 
now. Commodore needs to either lower the price or 
add more features. Something's got to change, or 
they'll continue to lose market share." 

How does the 64 loo k from th e software 
perspective? 

" Again, ma rket share has gone down. We've 
also seen some price degradation on 64 software­
the only format where price degradation has 
occurred. 

"Th is creates problems for the publishers. The 
average selling price for a Nintendo cartridge is 
higher than fo r a 64-this is not a plus lor us." 

Doesn 't Com modore's large base of machines 
o ffset lower prices? 

" A top-selling videogame title easily sells in six 
figures," Davis notes. "It's rare for a 64 title to get six 
figures. So the argument thai a huge installed base 
justifies lower margins is not true anymore." 

How long, then, can you continue to support 
the 64? 

"Several more years. There are still decent prof­
it opportunities. Obviously there are some changes 
in product strategy. Where the majority of revenues 
two years ago ca me from the 64, it now accounts for 
less than a thi rd. " 

Gazette: Users can get liard drives from tllird-party man­
u/acllirers sllell as Xetec. 

Mcintyre: Yes, we don' t have to reinvent the wheel. If 
there is a specialized market for hard drives, and a third 
party wants to take advantage of it, we encourage it. 

Gazette: Doesl/'t ti,e level of interest iI/liard drives and so 
0'1 indicate tllat there are 64s and 128s being IIsed in ill­
creasingly sopllisticated ways? 

Mcintyre: Look at Berkeley Softworks. They're run­
ning laser printers off of 64s. Berkeley has really shown 



the world the productivity aspects of the machine. I 
was here during the launch of this product. I am very 
much a fan of it, and I am still not convinced that it has 
reached its full potential. 

Sometimes when people come into my office, I'll 
lake a letter off my desk and ask them whether the let­
ter was done on a Commodore 64 or not. How can you 
tell? The quality of the output is directly related to the 
quality of the output device. The processor is limited 
only by the quality of the output device. If you run a 
laser printer with a 64, you cannot tell the di(ference. 

If you can put an eight-bit machine into an envi­
ronment and be satisfied with its performance, recog­
nizing thai it does have certain limitations, and you're 
willing to live with those limitations, you will have a 
very powerful microcomputer. 

"If someone launched a 
machine today that was going 
to sell a million units in the 

next calendar year, would the 
developers support it? There 

would be a stampede." 

Gazette: Let's talk abollt a cOl/pie of tlzose e"virOllmellts. 
Commodore lias rededica ted itself to tire edllcatiOlllllarket. 
Will we be seei"g more 645 a"d 1285 ill scllools? 

McIntyre: The 64 is in front of more students, for a 
smaller amount of money, than any other microcom­
puter. That's how we position it in the education 
market. 

After all, the purpose of the exercise is to get as 
many students as possible exposed to microcomputer 
technology. We're not trying to expose them to 386 
technology; we're trying to expose them to computer 
technology. With budgets as they are today in educa­
tion, the 64 represents a tremendous opportunity. You 
can put more 64s in front of more students than any 
other machine in your budget. 

Gazette: Are YOIl see;frg a strollg edllcational response to 
yOllr new marketing initiative? 

McIntyre: We have gone back into Ihe field to estab­
lish educational dealers, and the response has been tre­
mendous. The 64 is still selling into the elementary 
levels. It 's not selling anywhere near the levels it once 
d id, but you have to put that into perspective. There 
are today a 101 more microcomputer systems available 
than there ",-ere when the 64 was launched. 

The 64 still has about a 20-percent share in the 
educational market, in terms of installed base. Accord­
ing to Market Data RetrievaL there are [in 1986-871 
130,908 Commodore units installed in public schools. 
That is a substantial piece of the business-as opposed 
to 68,000 IBMs, about twice as many. 

Gazette: Allotlfer efwiroflfnent is business. Are you still 
[illding 64s in tllat environment? 

Mcintyre: Yes. For those who are aware enough of 
computer technology to not fee l that they need a mini­
computer to accomplish their purposes, there's the 64 . 

Cable stations still use 64s as character generators. 
That's a cost savings! We're talking $20,000 for a char­
acter generator, as opposed to the cost of a 64. 

Gazette: YOII're coming off a sl/ccessflll year with the 64. 
How many more Sllc/I years /ie ahead? How /ollg call the 
mac/rille continue to sell? Already, some pllblishers are 
concemed about a deC/il/ ill8 sllare o[ tire market for 64 
software. 

Mcintyre: Software base and third-party support are 
the critical factors. 

Sometimes I listen to softwa re developers, and I 
get a little angry. I want to ask them, "Why are you try­
ing to kill this' product? Is there not a large enough in ­
stalled base to support your efforts?" 

The sales versus two years ago aren't as great. So? 
If someone launched a machine today that was going 
to sell a million units in the next calendar year, would 
the developers support it? There would be a stampede. 

Gazette: MS· DOS domiflates the software market in 
terms of percentage of sales, but the unit sales of 64 soft­
ware continlle to i"crease. Are there still opporfllnities for 
software developers ill tile 64/128 market? 

ac~u~t~~~ ~~i 
option. 
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IT'S THE NEXT BEST THING 
TO SKIING THERE. 

Or figure skating. Or cross<ountry skiing. 
Or even luging In short, rhe Games: Winter 

. that can bring you the 
Inntts arIa gt,ones of hi~o~'-making athletic 

competition. It was 
designed with the help 
ollormer U.S. Olympic 
Tham athletes. And ill 
the 

license from . Olympic 1ffim. 
Find out what it's like to be a human shock 

absorber in the Ski Jump. Double your blood 
pressure shooting down the chute in the Luge. 

Lean into a 30-mile-an·hour turn in Oval-
1\ack Speed Skatin~ And then cross your 
threshold 01 pain in the Cross-Country event. 

There are seven Herculean events in 
all. For one, eight players. With 
graphics so 

unique camera 
'liS''', .you"" view 

I and the 

thetJC~·person or 
camera-angle points­

. of·view. One moment 

youle looking over your ski tips. And the 
~"'I<!lChi,ng your perlonnance 

from the sidelines. 
17re Games: 

Winter Edilion. 
Incredible graphics. 

~~!E=:;:~. ~N~e;tl:work-style camera 
-; Excellent 

athlete control option& opening and 
closing ceremonies modeled after those 
at Calgary. 

Now you can get 
the thrills without 
the chills . 

~~ TIIE GAMES: WINTER EDmON 
c...n...octor.64II28, AppkI/<lC<ImP<>IiI1In. IB.Ir<l«n>PGIill(n BY ~ 

AlmIORfZWPURSWoNTnlJ6/J.l.C.SCC17ONJ80 ~~ 



Sir-Tech Sees The Future 
Robert Sirotek, vice president of Sir-Tech software, 
thinks Commodore and its eight-bit machine are up 
to the challenges facing them. 

" There's a heck of an installed base, so, from 
the software level, its future continues to be very op­
timistic, " Sirotek says. "That's why we're support­
ing the machines with many titles," 

What about the hardware itself? How long can 
Commodore continue selling 645 and 1285? 

"As far as the hardware side, Nintcndo and 
Sega are nipping at Commodore's heels. Commo­
dore has a real positioning problem, having to react 
by updating the 64's hardware in some manner or 
repositioning it to compete head-on with Nintendo." 

Can it be done? 
" I have complete confidence that Commodore 

will pull it off. They won't go away. " 

L-__ ~~".; _ J=. . . ~_...J 
' . • :':.1~J~..I.. ~ ;'""2 'fI 

" 
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McIntyre: Berkeley Softworks, again, is a good ex­
ample. This is a company that started out two years ago 
to support a product that at the time was three years 
old . Brian Dougherty [Berkeley's founder] feels that we 
haven't exploited the 64's capabilities yet-and he 
keeps showing us that. 

Gazette: At Ille sallie time, Commodore lias expanded its 
presence witJr tire AII/iga and willi your PC compatible. Do 
Ihese venlures take energy away from tire eiglrl-bit products? 

McIntyre: We are not going to walk away from that 
part of the business. The 64 and the 128 have been and 
will contjnue to be an important part of Commodore 
Business Machines, no matter what we do with Amiga 
technology, with MS-DOS technology. None of it is. 
done to the exclusion of our core business . 

Now, we have a problem, too. As soon as some­
thing reaches its peak in this cou ntry or levels off a bit 
or-worse than that-declines somewhat, we have a 
tendency to walk away from it. That's crazy! 

Gazette: B[II tlrat's b/lsiness. 

McIntyre: I have this discussion with merchants aU the 
time: " Well , sales aren't what they were this time last 
year." 

"How are your profits? How is the return on retail 
space?" 

If today we made a sales presentation on a product 
that would return what the 64 returns, the merchant 
would take it on. You have to keep things in their prop­
er perspective. 

Gazette: In terms of lIIarketillg, what other advQntages 
has the 64 acquired over ils history? 

McIntyre: The functionality of the machine has also 
grown. QuantumLink is a good example. Here's an on­
line service available to the 64 user. For about $350-
computer, disk drive, modem-you've got online 
shopping, banking, airline reservations, information 
services, and so on. 

Gazette: Despile this, the machines sometimes get rapped 
as being old-fashioned, obsolete. 

Mcintyre: Today, if we positioned tt'le 64 in the mar­
ketplace-forget RAM, bytes, bits-if we went out and 
functionally described the Commodore 64, it would be 
heralded as a fantastic advancement in personal micro­
computing. 

The proble~ is that if you start to talk to people 
who have been In this business since its inception, they 
start to get jaded: " It 's only eight-bit." 

Who cares? You arc buying this machine for a spe­
cific reason. If it satisfies that need, it is never obsolete. 
Only your requirements become obsolete. If you no 
longer require it, then you obviously would no longer 
need hardware to satisfy the need. The need ceases to 
exist-not the hardware. If the need continues to exist 
until the year 2000, then that machine is s till 
satisfactory. 

There is no such thing as hardware obsolescence. 
That is a phrase that was coined by the naysayers in 
this industry. That's baloney. • 

<-__ ...... m.v~ __ ..... ""* •• _ 
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A Guide To 
Commodore 
User Groups 

Part 1 
Mickey McLean 

This annual GAZETTE feature provides an up-to-date list of user groups 
across the U.S ., throughout Ca nada, and around the world. Part 1 
includes states A through M (Alabama- Montana). Under each state 
head ing, groups are sorted in order according to zip code. 

User groups from the remaining states (Nebraska-Wyoming) and 
from outside the U.S (including APO addresses) will be listed in Part 2 
next month . 

ALAIJAMA 
V. lley CommOdore Uu n Gr<;J up (VeUG). 1'.0 , 

Box 835. D«~tur. Al35602·0835 
Scollsboro Commodort UI U $ Grnup. RI . 5, Bo~ 

255, Srott~ooro, Al35768 
St quoy.h Un" Group (SUG), 702 Wi1li~ms A,·e. 

N .. Ft . Payne, Al 35967 · 26 2~ 

MQntgomtry Aru CommodQrt Kompuler Sodtly 
tMACKS). P.O. Bo~ 2]on6, Montgomery. AI. 
36 12] ·0 ] 26 

Eut Alob.m~ Use .. ' GrQup, P.O . !lox H9, 
j,lCksonvil!e, AI. 36265 

The 8ytt lI unc h. P.O. Box HIS. h,",gr~en. AI. 
36401 

Amiga /CommQdQ.t Club of Mobil e. 3868·H 
Rue Maison. Mobil ... AI. 36608 

Commodore Mobi lt Ut trl Group (CMUG), P,O. 
Box 95N. Mobile. AI. 3669 1-0524 

The Llghlhouse 8BS Ul tr Group. Rt . 2 Box 196. 
Salem. AI. 36874 

Smiths Ab bom. CQmmQdore Usn Gmup, RI. 2 
Box 105, Smiths. Al 31'i877 

AI ASK A 
Ancho.oge Commodore Ult rl, 1'.0. 1Io~ 1O~ 615. 
AnchQt~ge. AK 99510·4615 

Silk. Commodore Un r'. Group, 1'.0 . Bo~ 220~ , 
S itk~ , AK 99835 

First City UStrs Group, Box 6002, Ketchlkdn. AK 
9990 ] 

AltllONA 
CQmmodore Usn Gmup of Ari zon • . 1'.0 . Bo~ 

21 291. Phoenix, AZ 85036 
Ari zQn . CommodQre U.e r. GrQup , 1'.0 , Box 

27201 , T~ml'''' AZ 85282 
Gllllhch .. , Rt. I Bo~ 34. Globe, AZ 8550 1 
CM/ 128 InformatiQn b ch'nge Gmup, 1345 S. 

Kolb Rd _345. Tucson. AZ 85710 
C. tdi". CommndQre Comp uter Club Inc, P.O. 

Box 32548. Tucson, AZ 8575 1 

ARKANSAS 
Th~ Sou ]hwu t ArklnUI CommodQre U!tr! 

Group, 404 S. GrH ning S1. , Hope. AR 71801 
Commodort Ut~ . G.oup. RI. 9 Bo~ 354·A. HOI 

Spring' , AR 71913 
CQmmOdOrf InfQrm' llon Astodatlon (CIA), RI. 

] Box 103·F. MayflQwer, AR 72106 
River City Commodore Club, P.O. Box 4298. N. 

Uille Rock, AR 72116 
The Commodort Co~nc il, 1821 Breckenridge Dr .. 

lillie RQC k. AR 72207 
Tht S.T.O.N.E. 64 Ul trl Grou p. r .O. llox 301. 

Rel'nO. AR 72462 
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The Pcrson~l Touch Commodore User Group of 
Il o~le and W.lnut RIdge, 503 Kaylynn Dr., 
\\'~lnut R1dse, AR 7U76 

IhulJOn Ulen Group, Rt . 1 Bo~ 15. Huriw n. AR 
72601 
(AlII ORNIA 

HollywQQd Ulrrs Group «IIUG) for Commodore' 
Compuler O wners. r .o. Box 383 ] ) Holl )· \\"ooo. 
CA 90038 

South B~y Commodort UIr .. Group (SBCUG) 
(suburban I~A ,) , P.O. Bo~ I ]76, RMondo !leach, 
CA 90278-0]76 

CI28 Wei] Commodoff ]28 User Group, 29 17 
ColofJdQ ,\v .... S~n13 Mnnlc •• CA 911404 

Commodore W Wt,t UJ~r. Club (Wnt l.A . • nd 
Sonto Monlc. I, P.O. Box ~06, S~nta Moni t~ . CA 
\10 406·0406 

Beg~bytes C64, 9802 S, C~lmJda Ave .. Whillier, 
CA 90605 

Wu t O •• nge CQunty Commodore Ult r. Grnup. 
r .O. Box 6441 , Buen3 P~tk.. CA \10622 

So~th ern C.Hforni. CQmmodort Un .. Group. 
llOI8 ro , ROkncrans Av~., Suhe 203, Norw~l k, 
CA 90650 

Commodorf Helpers of lQng Buch, 3736 Myrtle 
Ave .. lo"S !k.ch. CA 90807 

S~n FtrnandQ V.tl~y CQmmodQft U.tli Group. 
7017 Geyser ,\v .... Reseda, CA 91335 

C, IHQrni~ Arn CommodQre Termin al Use r 
Sodety (CACTUS). P.O. Box 1277. ,\ita 1.0 mJ , 
CA9 1701 

RQtemud An oci. ted ~ I rmberl tR AMI. 2636 
Willard M e .. RostmNd. c,\ 91770 

SQuth a.y Commodore U. t rl Group, 1',0 . Bo~ 
1899, Chula VlstJ, CA 920 ]2-1899 

Ocun,·6~ Comn.odort Un r Group, 1004 I'IQ"cr 
Way, D«>anside, CA 92056 

aock·Country Commodore Club, P.O. Bo~ 776. 
Ramona, CA 92065·0776 

Armod Forcu Commodore. 4631 Cainard Way, 
San DicKo. CA 92124 

S.n Di,,&o CQmmodore U,e rs Gmup, P.O. Box 
8653] . San Dicgo, CA 92138 

Gener,] Dyn 'mlcs CRA Commodore Cnmputer 
Club. Gene ral Dynamlu Electron ics, MZ . 
723M , P,O. Bo. 853 10, San DiegQ, CA 92138· 
53 10 

iii D.urt CQmmodore Unn GrQup. 62026 Sun· 
burst Cr .. Joshua T ........ CA 92252 

Club-64 (S.n Berna.dino). 1'.0. Bo~ 5] 4, Patton. 
CA 92369 

CommQdor t U,e ll Group of Riyerside (CUGR). 
p,O, Box BOBS. Riverside. CA 925]5 

I'own Surgt. , /0 Ora ngewood Academy. 13732 
Clinlon A'·e .. Garden Gro ,· • • CA 9264) 

Wr.1 Oungt CQun ty Commodore Unr Group. 
20311 Raven,,'OOd In., Hun tington lItoa,h, CA 
92H6, 

South Orange Commodore Klub (SOCK ), 25401 
Ch8mpl~in Rd .. Laguna Hills, CA 92653 

Southrrn OlAngr County CQmmodore 
Kompuler Suylcu Group ISOCCKS), The 
Wiurd 's b;ch~ngf, 2HI2 Holl)mk In. Apt. D, 
Llgun~ Hill" CA 92656 

CQn.mQdort Te"hnl"l1 U.er GrQUP (crUG), 1'.0. 
Box 8342, Or~nge, CA 92664 

Venturi Commodore Club 1306 Finch A,·e .• 
Ventura, CA 93003 

C!VICM, P.O. Box 2HZ, Oxn~rd, CA 9)OH ·2H2 
A Ibkrrsfiehl Aru CQmmodort Users Soddy 

(ABACUS), 3101 Oakridge Dr., Bakersfield , CA 
93306 

S~n lul l Obi ' PQ CommQdort Computtr Club, 
P.O. Box 3836. S~n lui' Obl.po, CA 9340)·3836 

Simp l y User. of CQ mpute .. CombIning 
E~pe rlfn ct for Stre n8th .nd Succr", 184 
S~ nta Ynez ,\\ ..... Paso RQblet , CA 93H 6 

Centr ~1 CQut CQ mmodort Un rl Group, 4237 
Plumeri. Ct .• Sanla MariJ , c,\ 93455 

Antelope VI lIe y Commndnre Ust r Group 
IAVCUG), r.o, Box 4436, Llncaste r. CA 93539 

Made ra UIU. Group (MUG). 1'.0. Box 783, 
Madera. CA 93639 

V~lIfy Commodo'f Un " Grnup. r .O. Box 3218, 
Salinu, CA 93912 

l'lUG (Plul/~ Ulrn' Groupl. Box 1001. MQnt~fI!Y. 
C,\ 93942 

Monterey Penln. ula Commodore Group, 1'.0. 
Box 2105. SeasIde. CA 93955 

FI. Oul CQmmodore Users (FOCUS). P.O. Box 
2180, Seasid ... CA 93955-2180 

CWEST Boy A.to CommQdore UHU, 850 
Burnell_I] , Sa" Frandsm, CA 94131 

l'ET·On·The-Alr, 525 Crt5tl~k .. Dr .. S3n Fr~n' 
n Ko, C,\ 9 ~ 132 

m.blQ V.ll ~y CQmmodo.~ UJ~ r Group, P.O. Box 
21155, Concord. CA 9~527 

Muln Commodure Compu ter Club. 665 1.3 ' 
CQ]indas Rd ., S3n Ra/Jel. CA 94903 

6~/Morr Commodore User Group, Inc .. P.O. Box 
268] 1. San Jose. CA 95159·681 1 

Stockton CQmmodo.e Unr's G.oup. P.O. Box 
835~ , Stockton. CA 95208 

l.ke County Computer UIN. Commodor~ SIG, 
1'.0 . Bo~ 385, C I ~ rLake. CA 95422 

Am~ttu" .nd A. luL.nl Compullng. 1'.0 . Box 
68 2. c/Q AI"" KR6C, Cobb Mountain. CA 95426 

Computer Uu r. Group of Ukl.h (CUGU!. c/o 
Wood Entcrpris.."S, 1107 S. Stale 51" Uki3h, CA 
95482 

Auburn Commodore Compuler Club. P.O. Box 
~270, Auburn, CA 95604 

F~ lrf;r1d Commodore Uler'. Group, 366 RO)'al 
Oaks Dr .. Vac.vLlL ... CA 95688 

Socr.menlQ Commodo.e Computer Club, 1'.0, 
Bo~ 13393. Sacramento, CA 95813·3393 

NQ. th V.lley Commodore UI U I Group 
(NVCUG), 1',0 . Bo~ 7658. Chiro, CA 95927 

Commodore Owners Use .. Group of Redding 
(COUGOR), 37 RIl'SC In., Redding, CA 96003 

COLORA IJO 
Cnlofldo Commodore Computer Club. 11 855 

Ada"", St .• NQrthglenn, CO 80233 
FI. Collins C3, P.O. Box 205 1. Ft. Collins, CO 

60522 
Front R'nge Commodort Club, P.O, lIo~ 272, 

Niwol. CO 8054~ -0272 
Commodore Club, P.O, Box 25851. ColoradQ 

Springs, CO 80936 
The l ocal Folks CQmputer Club. 1653-130 Rd .. 

Glenwood Springs, CO 8160] 

(ONNJTJ ll Ur 
C.pltil RegIon Commodore Computer Club 

(CRCCe). 1',0. Box 2372. ""rnon. CT 06()66 
lIartford County CQmmQdor~ U.ell Group, inc .. 

r .O , Box 8553. E~st H~rtfo rd, CT 06 ]08 
Eu tern Conn Co mmodore U.~u G roup. 227 

Jagger In .• Heblon, CT 06248 (8BS_ 20)'228-
1031) 

C omputrr UHfS Group . 6 S a nu Rd .• 
"brlboroogh. CT 06447 

Commodort Uff .. Group Qf S tl~tford. 1'.0. Box 
1213. Stratford. CT OM97 

Th t Naugatu ck Valley CQmmodQr t Un r. 
Group, P.O. 80. 622. WMerbury. CT 06720 



South Kent U~n Group (S KUGI. eo" 97. South Kent, CT 06785 
Fairfield County Commodore Uu r Group (fCCUGI. P.O. 80>; 212. D~nb\JJ)', 

CT 06813 
Stlmford Are~ Commodore Society (SACS). P.O. 80. 2122. Stamlord. CT 

06906-0122 

DElAWAIU 
Specl. llnt r rd t Groupl NUllIS'['G'NULLI. 2438 O,,,,n Dr .. \'"Llmington. DE 

19808 
Flnt Stlte Commodore Club. P.O. 80>; 1313.1)(1",,'1', DE 1990J 
!.ower Debwue Commodore Computer Club (LDCCO. 1'.0 . 8o~ 5JH, N..,· 

S;!U, DE 19969 

IIOIHDA 
I'ort Orange Commodore Ul<'r Group (POCUG). l2H Thomasina Dr., Pon Or· 

ange, FL 320)9 
Public DOmlin U,en Croup, 1',0. Box IH2. Or~nS~ I'ark, n .32067 
Welakl Commodore Uur' Croup, 1',0. Box ) 104, IWI.lkJ, Fl 32093·] 104 
Commodo~ CompUtN Club of Jncksonvill~. 84381.ynd.1 Sue L.:,.,e W, ' JM>:Jon ' 

ville. Fl 32217 
Iby Commodore UUfl Croup II!CUG). 1'.0 . Bo. 3187, I'Jna"", Cir)', FL 32401 
Fort W,lton Buch Commodore Uurs Group, 1'.0, Do..: 3, Slulima •• H .. 32579 
Co.ln ... vllle Commodore Use r Gro up .. P.O. 80. 14716. c"ln"vi]le. Fl.. 32604· 

4716 
Citrus Commodore Computer Club. P.O. Box 503, Bewrl y Hills. Fl. 32665 
I,..o.ke/Sumter Commodore Users Group. 1'.0, eo" 416.l.ft$burg, FL 32;49 
I,..o.ke County Edurol!O",1 U,ers Commodore Club. 1'.0 . Box 326. Ta\'d"", R.. 

32778 
TlIulv llle Commodo.e Club, 890 Allord St.. TItusville, Fl32796 
Cenlnl Florid, Commodore Uu r' Club, P.O. Bo~ 547326. Orlando, 1'1. 32854· 

7326 
E1 Shift O H. 1'.0 . 80>; 36 1348, Melbourne, 1'1. 31936·]3U 
Fdlsme«"s Club Compu·Mlnlo Inc" P.O. Do..: 629, Fel$m~ ... , FL 32948-0629 
Mlilm!lndividu.ls with Commodo~ Equipmenl (MICE), ] 1] 10 Bird Rd .• ~ ll· 

ami, Fl.. 33165 
Mi'mi 20601 Commodoft Ul<'rs Group. 115Jl S.\\'. 84 Sr., Mi~ml, Fl. 331;3 
Cold Co..,1 Commodore Group, P.O. Sox 375. DftTfidd Be~(h. Fl.. 33443 
Stilrcom User', Group of Marlin Counly. P.O. Sox ]446. Port Salerno. Fl.. 33492 
ClurlOtle Count y Commodore Club ((CCCI, 1',0, Bo~ 512103. Punta Gorda. 

Fl33951·2103 
Di ll and Byt ... Compuler Club, )859 Nertune Dr., Ensiuwood. 1'1. 34223 
Commodore Brooksville Ul<'r Group (C-B UG). P.O.llox 1261, BtoCIks\'ille, FI. 

34605 . 
Clurwoter Commodore Club In<, 1'.0 Box 11211. Clearwater, Fl. 34616 
RM.C.C. Users C roup 64/ 128. S032 B.o.nisl ... u.~ ron Richey. FL 34668 
Sunco.lllt Byles Commodore Compuler Club. 1'.0. Box nl. Elfers. Fl.. 34680 

(.IOI{(.I I\ 
Griffin Commodore l'rogrlm Exchange (GCI'E). 1820 Hallmar~ Dr .. Gnlfin, 

GA 30223 
Middle GA C-64 Ul<'r Group. 104 I\kKini")' Or .. Griffin. CA 30223 
Stone Mountain U.en Croup (SMUG 64/ 1281, P.O. Box 1762, lilburn, GA 

30226 
Alhens Commodore U.ers Croup, One !k>ech HJ>'cn, Ath.ens, GA 30606 
C-64 Friendly Usen Group, 775 King. Rd .. Alhen,. CA 30606 
Commodore Club of Augu.la, P.O. 80x 14337. Augusta. GA 30919 
Sovannlh Commodore Uur Group. P.O. Box 117L SavJnndh, CA 31402-117] 
Albany Commodore Amlt t ur Compuleri. l, 1'.0 . 80'<5461 . Alb.my, CA 31706-

5461 

HAWAII 
M,k.1 Commodore Uter Group (MeUG), 1'.0 , 80x 6381, ~Ionolulu, HI 96818 
Commodore lIaw,lI Uten Group (CHUG). ]'.0 . 80x 23260. Honolulu, HI 

96822 
If)AIIO . 

Pocillello Commodore Users Group (PCUG). Rt. 2 Bo. 48E, l'ocatello, 1083202 
PFP ~ Software bch.ange, 742 E, 191h. Jerome, (D 83338 
E'&le Rock Commodore Computer Club. l'.0. Ilox 3884. Idaho FJII •. lD 83403· 

"" Banan' Bell Commodore Users Croup IBBCUC), P.O. 80x ]2n. J.rw\slon, tD 
83501 

CEM-6-\. Ken RORCTln., 407 N. DeCbrl<. Emme!l, ID 83617 
Commodore TreHUfe VIlIey/Bolse Users Croup (TV/BUG), 1'.0 . Bo~ 685), 

Boise. ID 83707 

" II NOIS 
I'ET VIC Commodore Ut ers Group, 892 Knollwood, Buffalo Crove. II. 60089 
Fox V,lIey PET (Commodore) Users Group, 833 Pr05jX'Ct Ave., Elgin. 11. 60120 
Compulers Wesl, 1'.0 . Sox 3357. CIl'n EII)'11. II. 60138 
NlirlhEulern Compuler R' ppert ol lll lnllis 64-128 of Amerlc. (NECRIA), 2:10 

Connors. Lockpon. 11. 60441 
SoulhWu t Reglon.1 Auothtlon o f Prog .. m merl/U U.ers C ro up 

(SWRAP/~), 1'.0 . Sox 342, Brdford Park.ll 60499·0342 
Chlngo B-128 Users Croup ((BUG Inc.). 4102 N. Odell. Nonidgt'.ll. 606)4 
Knox Commodore Club, 675 Arnold Sr .• Gal~burg. II. 61401 
Survivors of th~ Sixly-four Users Group (SOSUG), P.O. So~ 6]08, Macomb, II. 

61~S5 
Western illinois CommOdore Ulers Group IWICUGI, 906 \'I, 61h Ave. Mon­

moulh.11. 61462 
C'nlon Aru Commodore Uurs Group, 13 N, 17th Ave" Canlon, IL 6]521) 
Meeling ~/1 28 Users Thrulhe M,lI, R.R. ] Sox ]51. St. Joseph.IL 6]873 

Ch,mr,ig.n ,Urblnil Commodore Uu r C roup (CUCUGI, S02 N. PMi:e 51., 
Tuscola, 11. 61935 

Ent Side Computer Club, P.O. Bo~ ]3~7, Alton. IL 62002·13~7 
G'tew.y Compuler Club. 1'.0, Bo~ 1839, Fairview Hcights.lI. 62208 
WH tern Illinois PET User Group (\\,Il'UGI, Rt. 5, Box 75, Quincy, 11. 62301 
Southern J11lnoi. Commodore·Amlgl Club, ]707 E. 1'-bin St .. Olney, 11. 62450 
O"':ltur Commodoft Computer Clu b (DO), 66-1 W. Gr.md, o..'C~tur, [1. 62522 
Copltol Cl ly Commodore Computer Club IS C.I. 1'.0 , Box 2961, Spring!i~l d, 11. 

62108 
SI'UG Compute r Club. 1'.0 . Bo~ 9035. Springr .... ld. II. 6279] 
ChtM PI.yers' Commodore User Gro up. 723 B.o.non 51 .. Mt. Vernon, Jl62864 

INDIANA 
Indiln.poli, Computer Club, Inc .. P.O. Box ] 1367. IndianJpol;" IN 46201 
MidwHI C-&I Users Group (MW64UGI. 1'.0. Box 9Jl l. Highbnd, IN 46322 
Ko$c: luJko Commodore Ose r'. Group, 312 E, Prairie. Warsaw IN 46580 
fo rt Wlyne Mel Commodore Club. 1'.0 . eo" 13107,1'0'1 W.lyne. 1:-< 46~67 
los,nsporl Commodore Club, 1',0. Ikl~ 1161. LoganJpotl . IN ~694 1 
Commodore Sm.1I Town Uteri Group ICSTUC), 1',0, Box ]61, \'e>'ay, IN 

47043 
QSI AmolRCe, 1'.0. 80x 1403, Ntw I\ll>.Iny. IN 47)50 
Frollern.l O rdrr of Pol ic~ Computer Club (FOPCO . 2535 Anlhony Dr .. E'·~M. 

,·me. IN ~ 771] 
Commodore Compuler Club, P.O. Bo:c 2332. E\"druville, IN 47714 
Wrsle.n Indi 'niI Commodore Users (WICU). P.O. Bo:c 1898, T ..... !\" Haute. IN 

H 808 
Commodore Owners of l,..o.{oyeU e ((DOW. 1'.0. Box 5763. l.ar~),.ttl·,IN ~ i903 

IOWA 
Commodore Ule" Group, Ame. Region (COUGAR), P.O. Box 2302. Aml"'f. IA 

500 ]I}·2302 
C'pitol Complr:. Commodore Computer Club, 1'.0. Box 212. Dt>s Moin<"$, IA 

5030] 
Commodore Compuler Ule r Group of low" P.O. 80x 3]40. Dt>s Moin"" IA 

50316 
Fl. Dodge Commodore U.en Group. 1606 2nd Me. N .. Fl. Dodge, IA 50501 
JC Uurs Group. R.R. 3, eo" 20, Charl ... Cily. IA 50616 
rroduci Englneering Cent tr Commodore Users Group (PECCUGI. 333 Joy Dr .. 

\\'at~rioo.IA 50701 
Trlromm Computer Unn Croup, JIO S. ~'oyd 61\'d . Suite 309, 5iou~ Cil)', IA 

5 1101 
Synlu Erro .. Anonymou. Commodore U,er Croup. 216 61h 51. S.W .. S~nrer. 

IA 5130 ] 
C .. wford County Commodore Users Group. 519 N. ]91h St. o..>nison, IA 

51H2 

~64'/2LIIII/..'I .. _,;.w",MtitIl"~ 
G4.V/1.....a...,c;"..·AOOot'trII:G.o,'fCIIA /'ffI5)(I.UUf1:Wo1:IOJI.'''''''' 1t.t.0:l<U>I." 
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Get ready for four of Ihe mosl challeng- Permanently. You 11;11 when you endure 
ing, rugged, rump, bumping cross Ihe longesl winler of your life in Ihe ice, 

sleel and slosh of The Michigan 
Course, The Georgia Red Clay 
Course has enough mud 10 keep 
you a human fossil for 2,000 years. 
And Ihen Ihere's Dealh Valley. 
Gel il. D,E,A+H Valley. 

Start with pre-race strategy. 
country road racing courses this earth Select and customize your personal 
has 10 offer. vehicle, Your supplies. Your repair equip-

Fighllhe lorlurous lerrain of Baja, menl. Believe us. You'll need everyth ing. 

,- ' 

There are boulders, rivers, pOlholes, 
and mudbogs 10 conlend wilh, Whal 
are mudbogs' You'll find oul. (Jusl afler 
you find oullhere's a Demon 4 x 4 chas­
ing you alllhrough Ihe race. A Demon 
hellbenl on your deslruclion,) 

If you win enough races, collecl 
enough points, only Ihen wililhe 
Victor's Cup be yours. II's 
Ihe leasl wecan dQ After 
all, you did go Ihrough 
hell 10 gellhere. 

Rocks, boulders, sk id-sand, even a few 
spikey cactuses, And of course, heal 
Ihat's hOi enough 10 fillel any forehead. 
Ever had your hands sluck 10 Ihe wheel? 

4x4 OFF-ROAD RACING 
BYEPYX 

, . 



'l!'Wl City Commpuler Us.;, r, Group UCCUGI, P.O. Bo~ 2H2. low~ Cil)'. IJ\ 
522H 

Washington Are. Commodor~ Usen Group, P.O. Box 445, Washington. IA 
52353 

KANSAS 
Li wrence Commodore User's Group, 1'.0. Box 22 1).1 , l.;lw..,n(~. KS 66045 
Fint Commodore Us.;,rJ Gro up. 606 E. Chipp.·wiI, P~Oli. KS 66071 
TCCUG. In< .• 1'.0.Bo. 8U9, Top<!ka. KS 66608 (BBS<o 913·862-1604) 
Newton Are~ Commodore Club, 112 tlroaksid~. N('Wlon. KS 671 14 
l'usons Commodore Computer Usen Group, 714 S. 35th 51., P~~, KS 

67357 
Commodore User's Group 01 McPherson tCUGOM). 1009 S),camo.., PI., 
Mcl'hc~, KS 67460 

SlIl Cit)' Commodore Club. P.O. Box 26014, Hutchil\5Ol\. KS 67504 
Mid-Kansu Commodore Club. 1509 Hubbard. C..,at Bend, KS 67530 

KENTUCKY 
j'urchlse C&I User', Group. Kt . I Box 209A. C~lvert City, ICY 42029 
GIlSguw Commodore Use r', Group. 1'.0. Box 154. Glasgow, KY 42 141 
login County Commodore Uter. Club. P.O. !lox 302, l.l!Wuburs. ICY 42256 
Commodore U&en Croup of l\lIdisonvllle (CUCOM). 1'.0. Box g49. Madison· 

vill~. KY 42nl 

LOUISIANA 
New Orlelns Commodore Ktub. 370] Division 51. Suite 14(/. Meta irie, LA 

70002 
Southeut LoulsilnA Commodore Us.;,rs' Croup. P.O. 80. 1138. Gray. LA 70359 
Commodore Us.;, .. Croup of Slidell !CUGS). 11] Marche Ol\'d., Slidell. LA 

70458 
Audi'n~ Commodore Computu Club (ACCQ, 1'.0 . Box 31412, I ... fayette, LA 

70593 
lI.ton Rouge Are. CommodQre EnlhusiatJ (liRACEI. 3540 Olive Ave , 

Zachary. LA 70791 
Ark-Lo-T"" Computer Club. P.O. !lox 6502, Sh",' ·el"'rt. LA 71106-6502 
PAGE U.C .. P. O. Box 7703. AI ~andria. LA 71306-7703 

MAINE 
"our Uurs Croup (YUGI. P.O. Box 1924. N. WiodhJm. ME 04062 
Compum~ni., 81 Nmth 51., $.100. ME 04072 
Southern M~lne Commodore, r .o. Box 416, x..rborough, ME 04074.1).116 
Commodore Ustn CrQur of CQ., tal I'hine. !OJ MJln St .. Topshom. ME 04086 
CQmmodore UH r. Srn:iety of l'tnQb5«lt (CUSP). rIo 101 Crosby H~Il. Unin .. · 

sit)' Qf Maine al Orono, Orono. ME 1).1469 
Island/Reuh CQmputer Usus Croup. 1'.0. Box 73, ~ Isle, ME 04627 
Southern Arooslook CQmmodore Uter's Croup <SACUG). 1'.0. Box 451. 

Houlton, ME 1).1730 
Northtrn M.ine Commodore Uler', Croup. 1'.0. 80x 493~ Loring AI'lI, ME 

0475 1 

MARYLAND 
Feder~tlQn of CommQdore User Soclttl~, Inf. (fOCUS DC/MO/VA), r.o. 

Bo~ 153. An .... polis Junction. MD 20701 (Ne,,: This i, ~ l"lrr~lju't (ollsisliltg 01 
IS ~str 8'oul's in IlI r VA / AiD/DC ~'r~. nOI a tI~b Offn;"8 jndil,iau~1 
mrmN-rship1J 

MUMPS Usen' Croup (MUG). 4321 H"rtwkk Rd . Suite 510. CQllo.>ge Park. MO 
207~0 

Rockville CQmmodore Usen Group. P.O. !kJx 8SlJ5, Rock,~l1e. MD 20856 
N~tiQnallluruu Qf St.nduds CQmmodore Use rs GrQup. 8 Cross Ridg~ Ct. . 

c..rmJntO\<o'TI, MD 20874 
Montgomery County Commodore CQmputer Soddy, P.O. Box 2689. Sil\'CT 

Spring. MD 20902 
VIC Apprecl~tor. (VICAI'), 10260 New Hampshlre A'·f .. Siker Spring. MD 

20903 
Ibrfmd CQunty CQmmodore Use rs Group (HCCUC). 1'.0 . ik)x 209. Fallston. 

MD 21(}.17 
CUM-HACC. 1427 York Rd. at 5f'm;nary Me .. Balrimore, MD 2]Q93·601oI 
HAYCUC. 110 Danbury Rd .. Rei,terstown. MD 21136 
Baltimore Aua Commodore Usen GrQup (BA Y-CUC), 4605 VOGT A"" .. B.>I· 

rimore. MD 2]206-
R.nd~llstown Commodore User Group. 3702 Omit')' tn .. Bahimmc. MO 21207 
The Fi .. t Sector Users GrQup (FSUC). 113 E. MonlgQm('ry SI. ]51 H .. ll.>hlmo,e, 

MO 21230 
The AnnapQIl, CommodQre U, .rs Croup. 1'.0. Box JJ58. l\nnJl"'llJ. MO 

21403 
Fredtrl ck Function...,n. P.O. Box 1913. Frtderick, MD 21701·]0]0 
Ibgen town User Group (HUGI. 23 Cuvent').' tn .. HagC1510wn. MO 21740 

MASSAClIUSEns 
I'lo"eeT V~lIey Commodore Club. 6 Laurel Te ..... Westfield.. MA 01085 
E~Slern Mus Commodore Use r Gmup. 6 Flagg Rd .• Marlboro. MA 0 17' 2 
Fo~borQ Area Commodore UserJ Croup, 1'.0 . Bo~ 322, Fo~bolo. MA 02035 
CommodQre UHn Croup of C.pt' Cod. 1'.0. Box ]490. Cotuit. MA 02635 

MICIIIGAN 
MI(hI8,n CQmmodore Uters CrQllp, 1n c~ 1'.0. Bo~ 539, East [Nlff)U, MI ~ &l 21 
Wu hlenlw CommQdQre Use.., Cmup. 1'.0. Bo~ 2050. Ann Arbor, M148106· 

2050 
Soft-T)"I,e UHrs G,QUp. 2023] Westmoreland. [)('ooit, MI48219 
Northtrn Gene$te County CQmmodort Usen GfQUp (NGCCUC). 1'.0. Box 

250. Clio. MI 48420 
Commodme Computer Club, 4 ]06 ElSlm~n Rd .. Midl~nd. 1\11 48640 
Llnslng Aru CQmmodore Club. P.O. Box 1065, E' M Lansing. MI48826· 1065 

Kil .m.ulX> V.lley IIQme Uten Group. P.O. Ik>x )()g5, Kalam~zlX>. M1 49003 
BI ltl t CI~k CQmmodore and VIC Enthus i~s ts. 1299 S. 24th. Batll~ Cn'<'i:. MI 

49015 
Edwudsburg Commodore Use ..... Group <ECUG). 1'.0 . !kJx 130, Edw;>rdsburg. 

M( 49112 
Columbl' Commodore Compuler Club (C~). 133 F.m~t. Bf'O()klyn. MI ~ 9230 

MINNrSOTA 
Commodore Ownen Area CQmruler Club (COACq. 2380 oI th A,·c. NW. 

Owatonna, MN 55060 
IIlbblng Aru CQmmodort Klub lII .A.C.K.!. 2709 3rtl Ave. E .. H;bhing. MN 

55146 
Rochester Arc. Commodore User'. Croup. 2526 6th ,\vc . NW. Roch~"!ilcr, MN 

5590! 
Albert leo Commodore UUIS GfQUp. 22]7 N. Bridge. Al~rt tea, MN 56007 
CQmmodore Users The"py C roup. 1309 N. Gorton Ave .. Willmar, MN 56201 
Redwood F.Jls Aru Computer Ex(hnge, 717 E. W)"Oming SI .. Rnl .... vod F.lls, 

MN 56283 
Hurtl. nd Are. CQmput~r Coope"tlve. Bo~ J6O. All~1ny. MN 56307 
CommodQre lIemldjl Use r Group. Rt. J, 80. 392. ~midjL MN 56601·83 ]3 

1\IISSISSII'I'1 
Softwlle Source .• 550 IV. !ka(h Blvd. _12 Edgewat~r Villag~. Uiloxi. MS 3953 ] 
Coutline CQmmodore Computer CLub, P.O. Box I U. Biloxi. MS 39533 (BtlS>< 

601·374·CI.UB) 
Columbus CommodQre&l/128 Club. 504 N. 20th 51. East, Columbus. MS 39702 

1\!ISS0UIU 
CQmmodore US<'.., Gmup of SI. wuls, 1'.0 . Box 28424. St. I.ouis, MO 631 46· 

''"' NQ,thust Mbsouri Commodme U.., .. CrQup (NEMOCUC). 1'.0. Box 56), 
M~oon. MO 63552 

lIu rll.nd Ute.s Group, P.O. Box 1251. Ca~ C'rartlNu. MO 63702· 125] 
Jt>plin Commodore CompUler U..,f Group, 422 S. Florid~ A,·e .. Jurlin. MO 

"801 
Mid-Missouri Commodore Club, P.O. Box 7026. Ct>lumbia. MO 65205·7026 
s..uthwnt Missouri CorRmodorr Us.;,rs Croup, 15]0 South St" Auror • . MO 

65605 
CQmmodorr Uset GrQup of Springfield (CUGOS!. Box 607 jc .... ,,11 Stalion. 

Springfield. MO 65SDI 

MONTANA 
Cunde County Usen Group In( .• 1'.0. Box 739. Gr~al Falls, MT 59403 {BtlS_ 

406·761·3268) 
CQmmodQre CI,ssic User Group, r.O. Box 3454, C"'at Falls. MT 59403 
CommQdQre I'rogr~ms Inc .. 740 Easlslde Rd. Dee. lodge. MT 59722 {mail-in 

S""'P) 

It's nuclear winter 
till year round. As -nt!, the 

futuristic warrior in the year 
2500 A.D .. you11 need to collect 

the ancient flying tlnTIor that will 
make Ule difference between life 
and half-life. Watch out for the 
giant sloths, vicious subhumans 
and mutant aliens. They've had 
tI hard winter. 



111 this fast-paced action game for the 64, you euter a 
strange new universe where your skill and ell1ming are pllt to 
tile test. To survive, you must trap a constantly moving sphere 
before your time rWls Oll t-or you trap yourself. A joystick is 
required. 

"Trap" takes you to another uni­
verse, another dimension. Trap's 
world consists of an array of col­
ored blocks hanging in ink-black 
space, set against a blanket of dis­
tant, sparkling slars. 

Two beings inhabit this 
strange place, each with a geometri­
ca l form: a sphere, which continu­
ously bounces from block to block, 
and a flat square, which lies atop 
the blocks, blinking patiently. In 
Trap, you're the blinking square, 
and you r objective is to trap the 
bouncing sphere and use its kinetic 
energy for your survival. 

Getting Started 
Since Trap is written in machine 
language, you'll need to enter it 
with the "MLX" machine language 
entry program found elsewhere in 
th is issue. When you run MLX, 
you'll be asked for the starting ad­
dress and ending address of the 
data you' ll be entering. Here are the 
values to use for Trap: 
Stullng Addrr .. : 0501 
Ending Addrr .. : 1360 

Follow the MLX instructions 
carefully, and be sure to save a copy 
of the Trap data before you leave 
MLX. To start Trap, simply load it 
as you would any BASIC program, 
and type RUN. 

When you first run the pro-
26 COMPUTEI', Gazalfa May 1988 

gram, you'll see the title screen and 
hear an ominous sound effect to 
help set the mood. Press the fire but­
ton on the joystick to begin the game. 

The game screen consists of a 
4 X 4 matrix of colored blocks dis­
played in three-dimensional space. 
At the top of the screen is your CUT­

rent score, the number of lives you 
have left, and your high score for 
the session. At the bottom of the 
screen is a bar which represents the 
amount of time remaining. Use a 
joystick (plugged into port 2) to 
move the blinking square from 
block to block. 

Staying Alive 
In this universe, all life depends on 
motion. There are two life forms. 
The 100ver life form is a small sphere 
that must stay in constant motion in 
order to survive. The sphere can 
bounce in any direction, but it can't 
leave the grid. You, as a higher form 
of life, don' tlrave to move, but you, 
too, depend on motion. The sphere 
is your prey, and you must Irap it 
and use its kinetic energy. 

A quirk of your character is 
that you spawn a trail of four dis­
colored blocks that follow you in a 
snake-like manner. These special 
blocks are the key to trapping the 
sphere. The ball can't jump onto 
them, so you can force the sphere 

into a position where it can't move, 
trapping it between the discolored 
blocks and the void of space. 

There is a specia l situation, 
however. If the ball is already in 
midbounce and you move into a 
position where it must land on a 
discolored block, it will do so. It 
can't change direction in midair. 
Also note that you can't move over 
your own trail, so you must be care­
ful not to maneuver yourself into a 
corner. If you do, you'll be helpless 
until time runs out. 

StU/millg graphics comp/eme"t the 
exctlltnt playability of 'Trap." 

The time bar at the bottom of 
the screen indicates the time you 
have left. It continually d£7creases, 
and when it's depleted, your sys· 
tem goes into shock (shown on the 
screen by a pulsing light). You can 
survive two shocks, which will be 
recorded as small representations 
of your square at the top of the 
screen, but with the third shock, 
you cease to exist. The screen 
pulses and fades, and you're al­
lo\vcd a brief period of mourning. 



Trapping The Ball 
When you trap the sphere, you 'll 
receive one point for every unit of 
time remaining on the time bar. 
Anything over 200 represents very 
good play. After a successful trap, 
you advance to the next level, and 
the blocks change color. 

You 'll quickly discove r tech­
niques fo r trapping the ball, but 
since the ba ll speeds up every three 
screens, the game becomes increas­
ingly more difficult. You don't have 
corresponding acceleration, so as 
the game progresses, planning be­
comes more important. Luckily, the 
ba ll ce ases to accelerate after it 
reaches a certain speed. 

If you need to pause th e game, 
p ress the RUN/STO P key. The 
screen blanks, however, so that you 
can' t analyze your pos ition . Th e 
screen also changes to blue so you 
won't worry that something is wrong 
with your computer. To resume the 
game, press RUN/STOP again. 

Modifying The Game 
One nice feature of Trap is that it can 
be adjusted for your preferences. If 
you find that the game's too fast, 
you may want more time or a slower 

pace. Or perhaps you've got super 
reflexes and you'd like more of a 
challenge. In either case, the follow­
ing POKE statements allow you to 
customize Trap. Load Trap and type 
any of the fo llowing in direct mode 
before running the game. 
To adjust the overall speed of the 
game, type 
POKE 2910, n 

where " is a number between 1 and 
255. A value of 1 gives the fastest 
speed and 255, the slowest. The 
normal speed is about 170. 
To control the ball's speed, type 
PO KE 4211, n 

where /I is a value beh\'een 0 and 9. 
Using 0 will result in the ball even­
tually becoming a gray blur. Using 
9 will cause the ball to never accel­
erate. A normal value is 2. 
If you want to change the rate at 
which time decreases, type 
POKE 3258, II 

where /I is a value behveen 1 and 
255. A value of 1 will leave you 
with someth ing less than one sec­
ond to react. Using 255 will let you 
trap the ball at your leisure. The 
normal rate is 42. 
See program listing 011 page 93. • 
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One disk, 25 business programs, 519.95 
The Intelligent 80ftware Packaga is the one product for your Com· 
modore that con take care of oil your data processing needs. 
Cuatomers write: '''What 8 bargain!" 
"/ am amazed Bt BI there is " these progrtmS . .. 
"This letter is to tel you that yoc.r package is absolutely rhe best I have 
fOlJld, " 
"At last! Something to make my computer do re81 WOf'k . .. 
There ere no hidden fees for shippi/1Q or docunentation. and no clubs to 
join. The package is not public domain software. end is sold only direct 
to customers by moil: it ~ all aveilatJje pri'lters. and ...... rul on soy 
Commodore computer [eJleapt Amigo J with a milirun of 10k RAM. 
irD..dng the C-12B in C-128 mode. 
Whet you get when you order the Package: 
O..,.b ..... A compIet.e dat.ab8se mao- DBBUt, DEl8tH2_~11I 0/8 , .... 
"9f!I". AI fields ~ o.ser-O!ff'lallla, ASCtl_CQIY\/VlIf text fJe-s "otto PI'O'TIIm 
Can be used fcrln/ f"I.1'I"tlet' of teaks. nc:U:I- flies 
ng 1ICC<lI6lIhg. dlecItboak n ta. f'1ICO"CIs. C""'._ll~ thed<bcIot<. 
~ .... ~ CO'CroI. 0IIUII0g ITS'\- , ..... nt.ary-Mlontam ~~. 
t.-.ca . .,..IIS .. eIeato"IC roIode>.. A c.. Pap..- Rout_A,Iq fer _ t"CII.UI. 
\.Orr« wnteII: •• , '"' ~ nvn:t«I loti .. A ... J"pI~ t.wa\amll. 
""" DII~. «tdfl8v8lAeli( ((I...... prrM~. 
~httf.awnr:xlw·~·-In::e~ ar-1l .... ,,-<X:JTp..l.eS~1!I'III/fBoI. 
IfIitd_ ~... Dapraaln lan-crntea depreciat ion 
Word Proc: • • • ar-A ~reat\rlld ........ ~. 
crNen wcrd prOC8UCJ'. /!JoW8 It.It control a..t>.Iar-croatelllbels. 
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Treasure Diver 
Brian Casey 

What chalice does a bubble stand in an ocean full of sharks? 
Not much, but if he thinks fast, he may collect a lot of treasure 
before he pops. An enjoyable, high-speed game for tile Commo­
dore 64. Joystick required. 

If you like finding treasure-and 
who doesn' t?-you'U enjoy "Trea­
sure Diver," an adventurous under­
water game that's packed with 
action. 

In Treasure Diver, you are a 
small bubble, floating at the top of 
the ocean. At the ocean's bottom is 
a treasure chest which drifts slowly 
along in the current. All that you 
have to do is hold your breath and 
dive to get the treasure. 

Of course if it were that easy, it 
wouldn ' t be much fun . That ' s 
where the sharks come in. A screen 
full of blue sharks swimming in 
hunting patterns, hoping to come 
across a morsel of food. Stay dear 
of them. Pay special attention to the 
two black sharks (they' re smarter 
than the blue ones) because they' ll 
try to hunt you down. 

At the top of the screen is your 
air indicator. When you dive, the 
indicator will move through the 
safe green area, into the yellow 
warning area, and finally into the 
red danger area. Be sure to surface 
for more air before you run out. 
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Brave the detp, shark-infestl'd sea to 
bring back sunktn /rtasurt. 

When a shark takes a bite out 
of you, he does permanent dam­
age-you'll leak air faster. With 
each bite, things get worse. In \vaters 
this dangerous you won' t last long, 
so collect as much treasure as you 
can as quickly as possible. 

Typing It In 
Treasure Diver is written entirely in 
machine language. Type it in using 
"MLX," the machine language en­
try program found elsewhere in this 
issue. When MLX asks for starting 

and ending addresses, respond 
with the following values: 
Stuting ~ddlU5: COOO 
Ending ~ddreu: C80 

After you 've finished entering the 
data, be sure to save it to tape or 
disk before leaving MLX. 

Plug a joystick into port 2. To 
load Treasure Diver, use a state­
ment of the form LOAD"TRE A-
5URE ", g , 1 (for disk) or 
LDAD"TREASURE",l,l (for tape). 
If you saved Treasure Diver as 
something other than TREASURE, 
use the filename with which you 
saved the program. 

To start the program, type SYS 
49152. You'll be asked to select the 
game speed. Enter a number be­
tween 1 (fastest) and 4 (slowest). 
For your first game, try speed 4. 

When the game begins, ma­
neuver down between the sharks to 
the treasure. To capture the trea­
sure, just touch it. It will disappear, 
giving you 200 points. If you get 
into a jam, hold the fire button 
down as you move-you'll go fast ­
er, but you 'll also use up a lot of air. 

Treasure Diver keeps the high 
score on the screen. If you want to 
pause the game, press SHIFT­
LOCK. Press it again to resum e 
play. To quit the game, press F7. 
See progrtml listillg ot! page 91. • 
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FUll. SIZED KEYBOARD $145.50 

I ~~;~ ~~:.:rEt::~;~style key board which plugs Into the 

FM COMPOSER AND SOUND EDITOR $ 45.50 
to get the most out 01 the SFX Sound Expander! 

_,_",., .seQuencer and voice editor programs allow you to 

-:::;;;;:;,;:and playback music and to create custom 
~ can 810re 'Of use In your music, 

SFX SOUND SAMPLER 
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real time echo or pitch shifter. 
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You're Coil Cop. 
The last remaining play­

thing to survive a toy factory 
takeover. You must stop a master 
computer tlmes gone haywire. 

('I:lCUV;/'I A computer intent onbuilding 
hideous, deadly toys. What 
should you do! 
Spring into ac­

tion. What else? 

COIL 
BY EPYX 



Airborne Ranger 
Although an afterword in Airbonu 
Rlluger's documentation has the pro­
grammers and artists at MicroProse 
quaking at the thought of creating an 
arcade game-after building their repu­
tation on simulations-they have none­
theless done it with their usual fla ir. 

A! first glance, it may even seem 
that they have simply produced their 
own version of a popular coin-operated 
game for the Commodore 64. A closer 
look reveals that MicroProse has both 
enlarged and rounded out the classic 
scenario of a single warrior operating 
behind enemy lines, making of it a 
mOTC com plete adventure than the 
game that may have inspired it. 

Mission, Please 
There aTC 12 missions in Ranger, and 
two methods of play. You may assign a 
practice ranger, whose score will not be 
recorded; or use a veteran ranger, who 
must be saved to a separate data disk. 
Mission selection offe rs such tasks as 
blowing up a munitions depot, captur­
ing an enemy officer, disabling a SAM 
site, freeing hostages, and many more 
in between. 

Some missions may also combine 
two or more major tasks; these are ex­
plained in the briefing message that fol­
lows your selection. Scoring is based on 
whether or not you have accomplished 
your prime objective, as well as upon 
the number of enemy soldiers killed 
and the number of enemy emplace­
ments destroyed. Besides the numerical 
pOint scores, you may also win promo­
tions and/or medals. 

Each session hilS a definite begin­
ning. In rounding out the game and 
making of it a full-blown mission-as 
opposed to a set of scenarios in which 
you suddenly find yourself on a field of 
combat with no past and little future­
Airborne RIlIIger begins each mission 
with an airdrop. There is an overhead 
view of the mission area, much like 
what you'd see if you .... 'ere looking at a 
map, and skimming down from top 
screen is an aircraft. The craft may be 
controlled right or left by the joystick in 
order to help you avoid obvious trouble 
spots. And when you think you are 
ready, you begin by dropping the three 
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supply packages-with luck, marked in 
your memory so that you can find them 
later. Once you've used the weapons 
you carry, you can replenish them only 
by finding and recovering your supply 
packages. 

Your own drop comes afte r the 
three supply chutes have deployed. Be­
cause you are using a paravane instead 
of a parachute, you have a good 
amount of maneuverability while sti ll 
in the air. This, again, is controlled by 
joystick. The freedom to move will help 
you avoid landing atop a gun emplace­
ment or a tank and can make it possible 
for you to land in a place of conceal­
ment such as a trench. 

Because the name of the game is 
infiltration, it will not do to try to land 
on your objective, the reason being ob­
vious: Anything worth destroying is 
also worth defending. You won't want 
to land in a hotbed of security and be 
shot down on the spot. 

All arcade-style game from 

MicroProse? Yes, and a darned 

good one. 

Throughout the game, control is 
via joystick, with only minor access to 
the keyboard required. In contrast to 
the almost full keyboard use of previ­
ous MicroProse outings, Airborne Rlmger 
makes you wonder why a keyboard 
overla y was included: Four function 
keys select current weapon; the spare 
bar determines whether you walk or 
crawl; a cursor key toggles between run­
ning and walking; three number keys 
detennine the fuse delay on time bombs; 
and two other keys will either call for an 
air pickup or get you first aid. It ~s this 
welcomed simplicity of control which 
makes the game easy to learn and which 
goes a long way toward helping tq clas­
Sify it as arcade-style entertainment. 

A New Perspective 
Once your soldier is on the ground, the 
viewpoint shifts from a long shot to a 
medium shot. Your view is still from 
above, but is now at an angle that 

brings perspective and rounding to the 
3-D landscape. Enemy soldiers, pillbox­
es, gun emplacements, and trenches are 
all done with a wealth of detail that adds 
both realism and urgency to your task. 

Slightly ahead of your soldier is a 
floating crosshairs pointer. This is used 
to aim the weapon precisely as you turn 
the soldier about. Depending upon the 
target, your chosen weapon may be a 
carbine, a hand grenade, a LAW rocket, 
or a combat knife. You aim by turning 
you r soldier until the crosshairs is 
pointed at the target, and fire by press­
ing the joystick button. 

The enemy can be wounded or 
killed. Wounded, he will fall to the 
ground, but will rise again when your 
back is turned. Dead, he will fall to the 
ground and, a moment later, disappear. 
Quite obviously, this particular type of 
house cleaning comes under the head­
ing of conservation of sprites: Sweep 
the dead ones away to make way for 
more live ones. Yet it also serves to re­
inforce another tenet in the afterword 
of the documentation: One of the aims 
of Airborn e RQ71ger wa s to emulate 
deadly combat without blood and gulS, 
in order to preserve the game quality. 

Once a mission has been complet­
ed-or when the countdown mission 
clock has reached O-a rescue craft 
hovers over the Pickup Point. It is up to 
you to know where this is and to be 
there on time. Other mission endings 
involve your death at the hands of the 
enemy. In either case you will then be 
presented with a mission assessment in 
which you are awarded paints, promo­
tions, medals, or any combination of 
these. Then, of course, it's time to vol­
unteer again. 

Although not quite as thick as 
some created by MicroProse for other 



games, the manual for Airbomt Rangtr 
is no less complete. Each mission is de­
tailed and tactical tips for each mission 
are provided . In addition, there is a fas­
cinating short historical description of 
Army Rangers that helps to put your 
computer missions in perspective. The 
3-D graphics are very good, as is the 
sound, and the animation in the move­
ment of soldiers and in the explosions is 
as good as most of what you've seen on 
coin-operated arcade games. 

No matter what protests Micro­
Prose may make, they have created an 
arcade game, and a darned good one. 

- Eroin Bobo 

Airborne Ranger 
MicroProst 
120 LaktfrOllt Dr. 
HUllt Valley. MD 21030 
$24.95 

COMPUTEi 's GAZmE 
TOLL FREE 

Subscription Order Line 

1-800-727-6937 

Sub Battle 
Simulator 
I never knew what hit me. 

The first explosion knocked out the 
radio, and within seconds other detona­
tions had ripped through the subma · 
rine 's pressure hull, knocking out the 
deck gun and torpedo tubes . I had 
meant to scan the horizon from the 
sub's control tower, but in the excite­
ment of surfacing off the coast of Japan 
in 1942, I hil Ihe periscopt key by mis­
take. I was still trying to train its narrow 
field of view on my unseen attacker 
when other explosions rocked the boat. 

No time to order a crash dive. Dam­
age reports fl ooded the screen almost as 
fast as the Pacific Ocean flooded my un­
lucky boat. With the radio out, I couldn't 
get off an 50S, so my order to abandon 
ship only prolonged the inevitable. My 
CTe\'1 and I were not rescued. 

Such arc the fortunes of war when 
you sign on for a tour of duty aboard 
5ub Battle Simulator. In this premier of­
fering of Epyx's Master Collection, you 
assume the role of an American subma­
rine skipper facing the might of the Jap­
anese fleet , or a German U-Boat captain 
out to sink as much Allied shipping as 
pOSSible. Sub Batlle offers 24 American 
and 36 German missions, aboard six 

Software 
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different historically accurate subma­
rines. The object is to complele the mis­
sion and return safely 10 base. 

Pick Your Year 
As an American, you can sail on a sin­
gle mission during any year between 
1942 and 1945. As a German com­
mander, you can select a patrol be­
tween 1939 and 1945. The type of sub 
you command, and its armament, 
speed, and auxilia ry equipment will 
vary depending on the yea r selected. 

You can choose Target Practi ce 
mode against an enemy convoy, Single 
Mission, or Wartime Command. The 
latter places you in comma nd at the 
start of hostilities. You'll sail on mission 
after mission, throughout the course of 
the entire war, until either peace is de­
cla red or you become a casualty. Be 
sure to select the level of d ifficulty you 
want first. The lower difficulty levels 
offer features denied you as you take on 
more difficult levels. 

If you're fresh out of sub school, 
it's best to select a di fficult y level of 1 or 
2. You r weapons are more reliable, ene· 
my convoys and planes are easier to 
find, and it's harder 10 sink your boat. 
After a few thousand miles of saltwater 
have passed under your keel, or over 
your conning lower, and you can com­
mand a sub in your sleep, then opt for 

Bird'. T. I .. I or II 
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f<lster action, zanier game play and slicker graphics with 
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Antics"'~y vs Spy m:" Boulder Dash"'Construction Kit'" 
Coil Cop. Spiderbot:" And Death Sword:" They're easy on 
the wallet. And easy to get. Just visit your nearest software 
dealer or order by phone (408) 848'·304 2. Only $19.95 
(+ S2.95 shipping and handling). 
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:.o bodillo:lll5tred) ONLY' $Z4.99 

SAMPLER 
..I Tl1o ___ ..... """_ .... 
_~...,_oodl1loo'"ll>J. ... ~~.-..1 ....... ' ___ .... --_. 
..I "'"'_'._OiIO:<I,I_"~ --J ""& .. ~ ... _/olIC_ J ImI ____ _ 

( .... Do:.ol1:lll1r t.»j5)" ..1""'_-=_1'101_...., ,-
..IUOO ...... "' ....... _ ........ 

..I--.... ~-

..10».1--. .. _ ...... _ 

J~_~_IB9.99 

CALL TOLL I'lIEE 

1-800-782-9110 
IlllllBVADA 702·734+9100 

~ TOOIJ(IT III ~ 
H !be ultimate clJsk wolldtfDr the 1640/1641 H 

:J" ¢Ilk IOOIIdIliloIlibUult _Ilr lilt MI10uI 
dJU IIIcler 'IboW1l\" 1IAa IlION IAIuNIlIl&n .­...... 
.J DISK IXlCTOR '12 - IIeId .nlhrr.I"I~Wtl 
l.1li\ __ ~ utr&1.III\ NlIIICIbmd 
Wl;b.Rqo!t~_ 1lIOk~ 

""-
O Hl'.AD!lVOOmmtR - ~1IlCI 
~AlJ.r..der~~~ 
~ II1II ~r POI. "-tIle l1li tn~ ~r 
&lid IIM.Iltt caP- II!D.:mbu -. AlIo IIU &Ill' 
_\&liN. 

<oJ DW LOOK - S:ln cIlrtdory ReacMr *' 
k CIoI;IIv tu.lWf/eIId ~ 
1XIuMchIt1lq"m. ~ ¢:.~ !'rom !be 
<bk 10 SCRWI or P!Wn!lI tncIudlIII 
·,*"men~ opxdoI. !C lk=..lfuth. =ch -. 

o nil: COll t.\CroR - can <>ImpII;t IIIACIUnI 
~to'l4IlO~ s. .... c:u.1pQ 
~Pf'O(I'&:I>II\III .. 1X:I':II1. 

a M DISK COY!' - Copy III tlIll. .. ~ III 
2 c!auIII or _1lIIDC ~ l54l 

a Nt' rtL! OOPY - Stleol!w me eopy WJtI:s 
a:. up 10 8 tiCIM aor-..&I1PMd. 

a roRILI:ITI:1I - 10 ~ ilfmaIlIl tnllrl 
dlIt or ~ allY IIIdJVI4ualll&<:k or ball Wtl 
010 41. 1Id~ ""'" oUO pe.....-rt 10 CI'MIe 
or I'IICI'II&It \I:rIlquI dJU IcrmaIa 

U !AAOIUIIT - ~!IDII&rId~1Il! 
IWod etftI/I ~ U'JaWrtIl&:bmId 
t:acb or Ii!CtIlr'I &III! baIIt:acb Iro:I 0 10 4L 
~ I'IIC:'S&IlII da:I. ""'*'..rIft l.1li\ 1DcIoI)QI 
:.o"'~""'-r~ 

ONI>' $14.99 

DEEP SCAN BURST NIBBLERTM 
J 1bt _ ..,..~JI W II!Wtr a'4l:4t* """'~ a:. a.v PMCIt' 

:l _ rl.bIWr .. ~ a _ 1111.:' I)W::I - • IIlftwaN ~ "'" a pualItJ cabIt 10 ~ lilt 
15oI11S70115711O&4l l2S(.w.w,.t) 

o ~ Cl'" ~ 1I;bb/tr 1:.1 J)OWtf'1 CcnwnllCM! nl~N 1\1", 10 ~ 1.1'>1 <ilia ~ Il1o dill 
bdol"l!tc.\ll lrL"''' ' ""'1nCllltlel'l,llllull - when DOn ~(\W. ~'I\OOUIl~<tI(\ lIICYlI1 btlI 
t.nr. ~±bIot t/'IIlI6I" da:I. ....... OCR DIlde ".\IlI puaIlll Will W\\IIOO.I\ 1111 MIld 10 dIo:Idt 1llO)'III,I 
11(' pr.!lICl \IlII1 oflhl~ 

. W'.ll~1.;f041I1&<:U . QIpy.wboll:4:$lI;.~~2-",* . 1'IIll1ll$lnlCll;l"l 
• P¢:IlI' ~ .. a.""VI1oh;! \IlI1&:oa • l':;.ed III =alii DO ICIl6mr.t ~,.qomd 
• ruD a", \l"k:b • r;o 1M 10 Ilu p&I'I!;eI cable It JOU bPll'I'oIIIIIorI.. OOS ~ 
• ~ II.u ~ ... ..uicII b- cUlt, adil ani. 

ONLY '39.99 COMPLETE 

SOFTWAREONI>' $19.99 CABLEONI>' $19.99 

EPROMMER 64™ 
J~----" __ ~~oow"" 
EiWlIlo~-= 

J 'Q --.. :mt.r.=."", :maoodr.3_ 121,11. ZI ...... J 1:Io\ClO_pottbr....,.. ___ ,.". _____ .... 
..1"" __ 41 ______ ""'" 

..I .. _r;....orMMIIII_--..._~ ___ br_ 
_._brIlllMI .. 
J~_br~_.~~IIroOta. ___ .. _ 

""--- ONLY ..1______ ,ullll ...... ~ S69.99 COMPLETE 

ORDIIRS 
BOBJW.L1' 
Sl!ll'P!D 
wmmttBHn. 

ADD $3.00 Sb1n i..nUBandJln, 

DMEL COMPUtERS 
76 C01JlmlY CLUB LAIIE 
LAB VEGAS 

ORDERS 
ONIl'CHEOK MOIiJlY OBDER - COD ACCEPTED == '-___ .J HV 89109 



the more difficult missions. Epyx in­
cludes a handy chart that explains the 
numerous differences between the dif­
ferent levels. 

The flip side of the card lists all the 
keyboard functions you'll need to com­
mand your vessel. This reference is a 
tremendous aid to game play, si nce 
there are dozens of options available to 
sub skippers, and it's easy for novices to 
fo rget which key to press in the heat of 
battle. The function keys alone provide 
a pe ri scope view, binoc ular view, 
bridge view (good for spotting aircraft), 
side view of submarine and surface ves­
sels (which show depth charges), sonar, 
radar (if installed), five levels of maps, 
and a chart showing the status of the 
boat'sequipment. food, oxygen, and es­
timated repair time of damaged items, 

At the start of each patrol you are 
given specific orders, These may dis­
patch you and your boat to seek and de­
stroy enemy shipping, rendezvous with 
s ho re units, o r rescue downed air 
crews. As you leave port, you can set 
your own course and speed to your as­
signed sta tion, or, at the lower levels, 
let the computer handle the navigation 
for you. It will suggest a course and 
speed, tell you how many days it will 
take to reach your destination, and the 
amount of supplies you'll use. 

I seldom have problems letting the 
computer do my navigating, but my'U­
boat crew and I starved to death several 
times trying to reach Germany follow­
ing extended patrols off the North 
American coast. The next time I sail thai 
mission, J'\l handle the navigating and 
see whether I can do better. 

Realism 
The designers have included a number 
of realistic touches in this outstanding 
simulation. If you get a radio message 
from headquarters, the Morse code you 
hear is accurate, even if the keying is a 
little sloppy. Don't worry about deci­
phering the dots and dashes yourself: 
The computer prints the message on 
the screen as it comes across. 

Simulations can be made too real­
is tic, though. In real life, it could take 
weeks to reach distant patrol area s. 
Most computer skippers would mutiny 
if they had to wait that long before be­
ing called to battle stations. Fortunate­
ly, Sub Battlt lets you compress sailing 
times to speed up play. As a result, a 
single mission usua lly can be complet­
ed in less than an hour. When you come 
in contact with the enemy, the time 
compress ion drops automatically. [t 
a lso drops whenever you are sub­
merged, so you have to keep an eye on 
your oxygen and the charge remaining 
in your battery banks. 

Your engines automatically change 
from diesel power to battery when you 
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dive, but you have to give the order to 
switch back when you surface. More 
than once I've popped up and increased 
speed to catch a fleeing convoy, only to 
get a message a short time later inform­
ing me that my batteries were dead. 
Don't forget to recharge them a ft e r 
you've switched to diesel. 

Time compression can also be a 
problem when you're sailing near land. 
I was taking a U-boat up a narrow bay 
off the western coast of lreland, curious 
to see if I could see anything on shore. 
(You can't.) I thought I had turned the 
boa t toward the open sea when I in­
creased speed and called up the maxi­
mum time-compression mode. Actually, 
I was still sailing toward land. I imme­
diately got a We are IIgroulld message. I 
called up an overall chart of Ireland 
only to see my sub's cursor sail right 
across the island and emerge in the 
Irish Sea-a remarkable feat for any 
vesse\. The same thing happened when 
I was commanding a U.S. sub off the 
northern coast of Australia. I sailed in­
land for a few hundred miles, turned 
right, and powered my way out some­
where \Yest of Darwin, without even 
scratching the paint . 

In most cases, when yo u run 
aground, you'll stop. I don't remember 
seeing it mentioned in the manual, but 
if you keep reducing speed, the boat 
will go in reverse. That's a handy way 
to get off a beach. Try not to run ashore 
too often; it's hard on the torpedo tubes. 

I noticed another minor flaw when 
I was trapped by enemy escorts. I was 
forced to stay submerged until the elec· 
tricity in my battery \vas depleted. My 
boat still had oxygen, so I waited to see 
what would happen. After a few mo­
ments, [ was surprised to discover the 
boat was still under \veigh. Even with a 
dead battery, I could maneuver and 
change speed as if nothing were wrong. 
It helped us survive, but I wouldn't ex­
pect that to happen on a real submarine. 

The same thing proved true whcn 
my sub's pressure hull was damaged by 
enemy fire . I ordered a crash dive to es­
cape the murderous shelling. fully ex­
pecting either to sink or get a message 
telling me that I couldn't dive. To my sur-

prise, the sub " 'Cnt down, survived a 
depth-charge attack, and behaved nor­
mally. Maybe the damage wasn't as bad 
as I thought, but I think we got off a little 
too easy for a simulation of this scope. 

Frustrated U-boat Captain 
The missions supposedly are based on 
authentic historical data, although de­
tails are sketchy on many of the Ger­
man patrols due to the number of U­
boats lost at sea. I re ca ll that the 
Germans were very successful in sink· 
ing Allied shipping during the early 
years of the war. But whenever I as­
sume the role of a U-boat captain, I'm 
lucky if I can spot smoke on the hori­
zon. I played for weeks before I even 
saw a ship, much less got one centered 
in my periscope. 

As an American commander, I've 
sent half the Japanese fleet to the bot­
tom. Once, when my periscope was 
damaged, I even sank a destroyer with 
a difficult bow shot using only sonar 
bearings. My score to date as a U-boat 
commander is one tanker and a PT 
boat. Those victories came in my latest 
game, and now I'm under attack by 
three destroyers. I' ve tried to lose them 
for several days. (You have the option 
of saving single missions for later play.) 

I' ve zigzagged. I've reversed 
course. I've tried silent running. I've 
dived so deep that rivets popped, and I 
still can't shake them. Now my oxygen 
is low, I'm out of torpedoes, and these 
escort vessels are still stuck on me like 
lint on Navy blues. I get the feeling that 
all navies aren't created equal. 

Never A Dull Moment 
Sub BatJIe can be frustrating at times, 
but it's never boring. I've been sunk by 
my own mines. At other times I've sailed 
through convoys without a scratch, bow 
and aft torpedo tubes blazing, finishing 
off damaged tankers with my deck gun, 
and knocking out waves of enemy 
fighters with my anti-aircraft weapons. 

It's an addictive game. After an un­
successful patrol, I'll sail into home wa­
ters, vowing to tum the computer off as 
soon as I get to port. Then, like a losing 
gambler who knows his luck is bound 
to change, I'll say, "Just one more pa­
trol; just one more." Before I know 
what I'm doing. I've packed my sea bag 
and signed up for another mission. 

Sub BaltIc S;mulal;ou is more se­
ductive than a silver·tongued recruiting 
officer. 

Sub Battle Simulator 
Epyx 
600 Galveston Dr. 
Redwood City, 0\ 9406J 
$J9.95 

-Tom Nelstl 



PRICE & QUALITY 
APR01t:K. YOU CAN DEMAND IT FROM OTHERS- BUT YOU CAN EXPECT IT FROM 

The Great 
Communicator 

THE DIRECT·CONNECT HAYES' AND COMMODORE' 1670 
COMPATIBLE 1200 BAUD MODEM FOR ONLY $89.95 

Everything from Electronic Mail (E-mail) to stock quotes and huge 
databases 01 every imaginable type is now on line to the small 
computerowner. Youcaneven send and receivemossagesanywhere 
in the world. All you need is a telephone and a modem which allows 
your computer to communicato with others. 

Almost all modems (and services) are sel up locommuniC8to in 
oneollhree speeds; 300, 1200and 2400 Baud. Most computer users 
prefer 1200Baud. (1200Baud is aboul4 timesas fast as300which 
means you spend about Y. the lime and money geUing the dala 
you want and more time enjoying it.) 

24OO'sare great (and quite expensive), only If you havoadedicaled, 
data.gradephoneline.HerO'swhy.Thorogularphonesystemusually 
doesn't have the signal clarity and bandwidth 10 suppori more Ihan 
about 1200baud end es a result, 2400 Baud modems run at either 
12ooor, on a real bad line, 300 Baud. They adapt to IheworsH:ase 
line conditions and will slow Iransmlsslon accordingly. Why buy a 
2400 Baud modem for a lot more money when It's going to transmit 
at 1200 Baud much of the time anyway? 

Youwillalsonotice afewverycheap 1200sonthe matketat "too 
good to be true prices." They are. The reason is that they are not 
truly Hayes andk:lrCommod()(e 1670compalible therefore not usable 
in all si tuations and with all serivces,The Aprotek Minimodem.c'~ 
is both Hayesand Commodore t670 compatible ar'ld 3OOfl200baud. 
WhynotgotamodemthatwillsatisfyyourpresentANOfutureneeds 
by going directly to an inexpensive AprOlek Minimodem·C'~ 
especially when we have it on sale? 

What do you get forS89.95?Everythingl You don't need toworty 
about cables, compatibility or anything else! We don't just sell 
hardware, we sell solutions, The Aprotek Minimodem·C " plugs 
directly inloyourCommodore C·64, C·64C or C·128 USER port , II 
Is unique In that it has two separate (switchable) emulation modes 
(Hayes and Commodore 1670) to make it compatible wilh ALL 
available software. The Aprotek Minlmodem.c' " Is a full feature, 
12OOBaudmodemwithAutoAnswer,AutoDial ,Touch·Toneorrotary 
dialing, has the lull complement of status indicatorson the top panel 
and hesa built-in speaker. Justplugit intoyourcomputerandstandard 
phone jack with the attached cable, Mlnlmodem'''ls supplied with 
"Mullilerm" 64 and 12& 

Also IncllJcled Is a froo trial otfer 
subscription to Compuserve, a 
very useful user database with 
local access numbers and about 
every feature imaginable. 

Do you have more than one 
compoter or do you plan to gel 
anothercornputel'1 '1tIu can ~ 
your cake and eat it too." ,::-,.,..,..,.......,:::::::-..,._...J 
Simply order our Universal RS·232 Interface (15232) or the now 
Com·Modem'" adapter (,15100) along wilh the standard Aprotek 
Mlnimodem·H"· which you can use with any computer that has a 
RS·232 serial pon aswell aswith your Commodore, The Universal 
RS·232 Interface can also be used to connect your Commodore 
10 any other RS·232 device. Aprolek Mlnimodem·C'" is !lny. Onty 
4:V~ ~ long, 2lH ~ wide and lH~ high. The smallest yet best featured 
modem on the market. Order yours today! 

NO RISK POLICY 
Try any Aprotek product for IWO weeks, If you ale not satisfied, send 
it back lor a prompt refund. 

NOW FOR THE BEST PART, THE PRICE! 
Order ' Item Oly 
6212 MINIMODEM·C (Commodore) _ 
6214 MINIMOOEM·H (RS.232) 

Price Shipping Totat 
89.95 _____ _ 
9995 ___ _ 
9995 _____ _ 6216 MINIMOOEM·AM (Amlga) 

_-:,-:--."-.,--- IS",,fy} 
Modem ~ US $6.00. UPS Blue. CAN, AK, HI, APO $1000 

Aprospand-64 Gives your Commodore 64 or 128 lull ex· 
pandabllity! This superbly designed expansion modulo plugs into the 
expansion port and gives you lour switchablo (singly or In any com· 
binallon) oxpanslon connectors-plus luso protOClion - plus a rosot 
button! Beforo you buy an expand or, be suro that It has a fuse to pro­
tect your computor and that you can activalo your cartridges In any 

combination allowed by the cartridges. 

ONLY $29.95 + SOH 

UNIVERSAL RS-232 INTERFACE 
wlrh Commodore USER Port expanllon. ONLY S39.95 +S&H 
Now you can connect and communicate with any ollha popular 

RS·232 peripherals using your Commodore USER Port. This superb 
e~pander opens a whole now world 10 your Commodore computer's 
capabilities. You can now connect to printers, modems and any OIher 

R5-232 device. " you already have something that connects 
10 the USER Port, don', worry because 
the port Is duplicated on the outside 
edge 01 the Interface. Simply plug it in 
and turn on the device you want to 
communlcato With. Comes complote 
with sampte driver program listings, 
Compatible with all Commodore home 
computers with a USER port, I·year 
warranty. Order 'S232. 

NEW! "COM·MODEM" ADAPTER - Use any Hayes' 
compatible modem with 08-25 connector Ihrough your USER port. You 
can make II emutale a 1670 100. or turn it df enllroly. Can be used With 
our other USER port equipment such as " USER EXTENDER" (,5250) 
or " UNIVERSAL R5-232 INTERFACE" ('5232). 

•• 

" 

•• • • , •••• S 18.9 5 + S&H 

'- 10· RiblXH1 cable e~t&nder lor your Commodore 
. Order 1506S ., , $19,9S+S&H 

Rilbon cable extender br ~ Convnodore 
.. " .. " .. , , . .... , , $21,9S+S&H 

ORDER I I 
cash prices-VISA and MC add 3% to 100ai. We ship the i 
day on money ordofs. cashiefs chadcs. i\fld chargo cards. A 14-day clearing 
period Is requlrec1lor checks. Prices and avaijabllity subjacl to change­
CALl. Available al Setected Dealers, Dealer Inqulrios invited, 2 week 
u l l,lactlon or your money back trial period on all productJ.. 

For information call 805/987·2454 (8-5 PST) 
TO ORDER CALL TOLL FREE 

800·962·5800 . USA, 800·962·3800 . CA (7-6 PST) 
0< $lind ordef to: 

APROlEK 
Dept. CG 
107I,A Avonlda Acaso 
Camallllo, CA 93010 



CON\PUTER DIRECT 

No. Be 

Super Fast' 15MHIIIM ® IT Complete '15M111 IIM® XI 
Computer Compatible System 

The Incredibly Quick Profeulonol XT Computer 

Sale Price _,------. 

**$449'5 
UIISll9S (Add SIO.OOlhipplng.' ) 

• '15 MHt (Norton a Rating) • S\lpe' Fos. V20 CPU 
• Parallel, Serial" Game Portl • AT Style Keyboard 
• m Monochrome Monitor Cord 
• '12K Prot.ulonal XTTurbo Computer 

• Security Keylodl 
• Clock Calendar 

II Musl be purchased with MS DOS" G.W. IASIC Schwar. 
foran oddilional S7t.n. (Not sold separately.) 
_ $, ...... . 00;1 ' • • _'.-01 ...... __ ........... _ . .....,. 

Complete Apple® 
System 

Computer, Drive, Monitor, Printer & SoftWQre 

Sale Price ~) 

$479'5 fA 
--"",r 

11,1 11228 (AddS3$.ootNppng.· ) 

• L.aMr 12IK Computer 
Video. Parallel & Serial Ports 
Runs Virtually All 01 the 
Apple IIl lIel lie Software 

• HI RM 12" Monochrome Monitor 
• c;..,ul .... IIM.'1," Prlnt.r Wilh Inlerfoee 

And Heol Transfer Poper 

No One SeJls 
This System 

For Less! 

• Softwor-.: Word Processor. Spreodsheel & Dalo Enlry 

Computer, DrlvII, Monitor, Printer & SoltwGre 

o Sale Price -:; ... , .. .r 

~$659'5 
Prote .. lonol System ullum (AdcI$J5.00.Npplng.' ) 

No One Sells 
This System 
For Less! 

• ' 15 MHz (Norton CI Rating) 
• '12K Profeulonal Xl Turbo Comput.,. 

".n /8 MH:r. ; Clock/ Calendar 
Porallel. Seriol & Game Ports 

• MS DOS 3.2" G.W. IcttI( Included 
• HI·R .. l2" Monochrome Monitor 
• Genuine IBM 1'/, " Prlnt.r wllh Interfoce 

And Heal Tronsfer Poper 
• Software: Word Processor, Spreadsheel & Dolo 8os8 

_ $ .. , .... , ..... , .. ...:1,_ ... , ..... _ ................ __ ...... 

Complete 
64c 

Computer, Drive, Monitor, Printer & Software 

_ Sale Price 

~ 395'5 
No One Sells 
This System 
For Less! 

• Commodore (...Me Computer 
• hcel.rator plUl Dille Drive 
• HI RM 12" Monochrome Monitor 

With Connecting Cables 
• Genuine 11M ' '12 '' Prlnt.r With Inlerfoce 

And Heal Transfer Paper 
• GlOS Software: Word Processor And 

Drawing Program 
c-. \!) ...... . W9!. ' .. ...:I_oIc-. __ ..... 

1S Day Horne Trial. 90 Day Immediate Replacement Policy 

COMPUTER DIRECT 
. _ .... _ . _ ..... ........ ...... __ ... .. u .• _ . "'._ .. .. _ ... ' .. U.I . CAHADA. "-'UTO.ICO • • AI'O-,..a. 
_ _ , ......... _ ... _ ....... U . . .. CO.D . ..... '~ ____ <_ .. -._ ... _ ..... _ ._,· .... _--.· I 
.. , .... .... _ .. _ .... , ... , ....... _ . _ .... . . 01 .. _ ._ .. _ . __ 100. _ .... _ ..... ...... _..-1_ .... 

Zl2'7.I N . P~Rd. aorrjngton. ll. 60010 <_ ... ,_ .. _ ....... U .• 1CX>oofntn' .. ."u:cr __ .. , ..... __ , .. _ ... __ .. .... ____ _ 

Call (312) "2·5050 To Orderl :':::::-::':'::-":=;=':;=-::!':'~'::': ,';".:.;.!:-::''';~. VIU _ M .... T • ...c ... 1tD _ C.O.D. 



COIV\PUTER DIRECT 

Is 1 sl In PRICE, SUPPORT, & GUARANTEE! 
WE LOVE OUR CUSTOMERSI I P"' .... PI .. ~31· .. 1 

Genuine IIM® Printer 
8'12" Letter Size· 80 Column 

Limited Quantities 

-, .... No One Sells 
This Printer 

For Less! 

• Unbelievable low Price • Underline 
• Advanced Dot Matrix· Heat Transfer 'Enlarged 
• Upper & lower Case (With True Lower Descenders) 
• Graphics With Commodore , & Apple Interfaces 
• Ready fa Hook Up To Seriol Port Of IBM® PCjr 
'low Cosl Adopters For IBM® . Apple , Commodore, 

& loser Computers 

22 CPS Daisy Wheel 
13" Daisy Wheel Printer With 

True Letter Quality 

No OneSeJ/s 
This Printer 
For Less! 

• Daisy Wheel Printing • True letter Quality 
• 22 CPS, AAA Text • Below Wholesale Cost 
• 13" Wide Carrioge 
• Both Daisy Print Wheel & Ribbons Compatible 

with Diablo'" & Qume® 
, Single Sheet or Continuous Feed 
, low Cost Adopters Available 

Ultra Hi-Speed Printer Super Hi-Speed Printer 
300 CPS Draft • 50 CPS NLQ 

With Color Printing Capabilities 
Color 

Printing 
Cclpcilbilltl •• ,-----, 

No One Sells 
This Printer 

For Less! 

200 CPS Star Mlcronlcs LV-2010 
With Crisp Near Letter Quality 

,----S 
No One Sells 
This Printer 
For Less! 

'300 CPS Draft· 50 CPS Near letter Quality , IBM Compatible 
, Front Panel Margin Setting , Serial Impact Dot Matrix 
, Download Character Setting , Epson/lBM Modes , Near letter Quality Mode 
, Variety Of Characters & Graphks ' Bottom Feed , Ultra High Resolution Bit Image Graphics 
, Parallel & Serial Interface Ports ' 10K Buffer , 200 CPS Draft . 45 CPS Near letter Quality 
, Auto Paper load & Ejection , Standard Serial & Centronics Parallel Ports 
'OptlonaI7.Color Printing Kit •• • •• • •• Sal. '" . ., , Pull Tractor & Automatic Single Sheet loading 

~~5 Day Horne Trial. 90 Day .nuTiedlate Replacement Polley 

VS (312) 382-5050 B ~?'W~,Ul!p~e~~~~P 
Call We Love Our CustoRJers! Mall Barrington, Il. 60010 



Chernobyl 
As its subtitle states, Chernobyl is A 
Nuciror Power Plont Sim ulation. Al­
though the simulated power plant is of 
the same Iype involved in the actual 
Chernobyl disaster-with some Ameri­
ca n modifications-the simulation is of 
day-ta-day nuclear power plant opera­
tion, not of the accident that happened 
in the U.s.s.R. 

So why is it called Cher/wbyl? Ob­
viously, the creator ilnd the distributor 
are capitalizing on a name that has be­
come a part of our language. This is not 
a new practice and not even a deceptive 
practice when viewed within the con­
text o f marketing and advertiSing stan­
dards. You aTC much more likely to take 
a second look at a software package 
called C/renrobyl than you are to notice 
a package called something like "Nu­
clear Reactor." 

Simulating Another Computer 
Cllerllobyl is a simulation, but in this 
case, your computer is simulating an­
other computer-the one that monitors 
and controls the workings of a nuclear 
po\vt)r plant. As stated in the game's 
prologue, the author's intention was to 
show, in a simplified way, some of the 
problems and hazards involved in run­
ning such a plant. I think the program 
may succeed on a level not even imag­
ined by the author. 

As the computer operator, you 
must sign in, give the time of day and 
the password, and bring the plant on­
line and into full operation. Your feed­
bac k takes the form of messages­
usually a single line that appears at the 
top of the screen. You'll be given confir­
mation of some of the actions you've 
initiated as \,'('11 as constant status re­
ports on various parts of the plant. 

Since Challobyl is run strictly by 
keyboa rd in ter face-in keeping with 
the plan of simu lating a computer-all 
commands must be typed in. To open 
valves, type open followed by the num­
bers pertaining to the valves you wish 
to open; to engage the turbine, type 
power 0 11 ; to activate core draining, type 
letdowlI . Cor~ brings up a graphiC repre­
sentation- one of several schematics 
used here to show the layout and the 
workings of such a power plant. 

How l ong Until Doomsday? 
One of my first questions to the author 
was, " How long do I have to watch all 
thi s s tuff before things start going 
wrong?" 

"Som<.>times quite a while," he said. 
My second quest ion a few weeks 

later was, " How do I blow the darned 
thing up?" 

In essence, his reply was that it c.m 
be done but you have to work at it. Sev· 
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eral people who work with atomic en­
ergy called him with essentially the 
same question, leaving the author to 
speculate that perhaps he'd done his 
work tOO \,'('11. 

That depends on what he was try­
ing to do. We'll come back to this point. 

The printed docume ntat ion for 
Cllernobyl consists of a booklet that ex· 
plains the operation of a nuclear power 
plant. Even though it does not tell you 
how to use Cllenwhyl, the documenta­
tion should be read for an understand­
ing of how the various clements of a 
nuclear plant interact. The game's real 
documentation is on the disk itself, ac­
cessible via the keyboard. I have mixed 
feelings about this. 

On the one hand, an on-disk man­
ual allows fo r la st-minute updates . 
Events automatically pause when the 
manual is called up, which can be very 
beneficial if things arc goi ng wrong. 
The manual can be printed out if you 
prefer to work with hardcopy. 

Unfortu nately, the printed docu­
mentation gives the wrong information 
for accessing the manual. You have to 
type maullal in o rder to access the 
game's documentation. Upon booting 
the game, you get about four screen 
pages of history on the development of 
and need for nuclear power plants. Al­
though the author refrains from being 
" preachy" on the subject, there is no 
way to circumvent the message-it is 
there every time you boot up. Where 
does Clrernobyl succeed and who will 
be interested? 

Without being facetious, I think 
Clrernobyl probably succeeds in si mu­
lating the computer cont rolli ng a nucle­
ar power plant and definitely succeeds 
in simulating the boredom of being sta­
tioned at such a computer. That's no 
meant as a putdown. 

Pulling The Graveyard Shift 
The fi rst time [ tried the program was 
late at night: The rest of the family had 
gone to bed, and I was sitting before a 
computer that kept flashing messages 
telling me everything was nominal. Un­
der the circumsta nces, it was easy to 
imagine I was pulling the graveyard 
shift at a real power plan t. 

II was even easier to imagine, con­
sidering the boredom level of the job in 
simulation, that it would be possible for 
a real operator to miss the first changes 
in the series of messages that are sup­
posed to wam him or her when some­
thing ' s amiss. (The re arc audible 
alanns, bUI by the time they go o ff, 
you' re in real trouble.) To me, this was 
the most frightening thing about Clrer­
nobyl: a simulation of the human frail­
ties that could preclude disaster. 

As to interest, I don't think Cllerno­
byl can be approached in the way we 
approach most simu lato rs . It is not 
something [ wou ld consider booting up 
because I wanted to have some fun or 
excitement. I do think it may have some 
value as a teaching tool, perhaps in a 
classroom situation-part icularly with 
the graphics screens that show the parts 
and workings of a nuclear power plant. 
It might also be well fo r a teacher to de­
liberately in du ce meltdown just to 
show how a nuclear po\\'('r plant can 
shut itself down in times of danger. 

As a diversion or entertainment. 
Chenrobyl fai ls. As a teaching tool. it 
succeeds. 

Chemobyl 
Cosrni 
415 N Figueroa 51. 
Wilmington, CA 90744 
524.95 
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In our GEOS application contest 

You already know GEOS. And if you know BASIC, then 
you can write applications to run under GEOS using our 
new and exciting BeckerBASIC for the C-64. 

Now Abacus is sponsoring a contest to find the most 
talented authors among you. We're looking for the best 
GEOS applications written using our powerful 
BeckerBASIC. With more than 270+ new commands and 
functions, BeckerBASIC makes writing GEOS 
applications a snap. There's commands for hires graphics, 
pulldown menus, dialog boxes and much more. 

To learn more about BeckerBASIC or our contest write or 
call Abacus. Or better yet, pick up a copy of Becker BASIC 
at one of our thousands of dealers and start writing those 
GEOS applications now. 

Here's the contest rules: 

1. Write your entries using BeckerBASIC to run under GEOS. 
Entries must be submitted on a diskette. 

2. You can submit multiple entries provided that all entries fit on a 
single diskette. 

3. Entries must be accompanied by the official entry form you'll 
find inside the BeckerBASIC package. Xerox or reproductions of 
the entry form are not acceptable. 

4 . You must make sure that your entry is received by Abacus no 
later than August 31. 1988. 

5. Well announce the winning entries by October 31,1988. 

Complete rules are on the official entry form inside the BeckerBAsrc 
package. 
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FEATURES INClUOE: 

• Single or Oual HIgh Speed Oata Copie r 
• Sing le or Dual Stale of Ihe An Nibbler 
• Di recto!), EO ,lor : Or~nlle YOlJr Oilks 
• GCR EO'tor: For the Expenencea Hacker 
• G~' · Modual: PARAMETERS al\tl TOOLS 
• 200 I';um: OlateS.1S well as our Latest 

• Single or Oual Ultra fasl f il e Copie r 
• Capa~ l e 01 Archrooing RapldLok Protection 
• Scrolling MIL Monitor wLlh Orrooe Mon 
• Error Stanner with UnIQue Sector Edlto.r 
• Byte Pane.n Scanner HLgh Spet{I Searcr.es 
• UpgraCla~1e Su~ MenJ: New tools in lhe works 

• Parameter Updates Releasea Every Two Mornns • New Parameter upll.1les only $9.95 eaC h 
• Copier Upclates Re luseo Every four Months • Major RENEGAOE upgraaes only 59.95 each 
• Compal lble With C'6'/ t28 with 154 1171 Orives • TecMical support a~allable : absolutet)' , 

C-12a Helper 
HelpeT Is an e~c~ing new lype of So"ware tOT Ihe 
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• User Dellllable 
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• se,een dumps 10 printe r 
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• Prlntmasttr" Printsnop'" Soltware SoIUllons " 
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Elite V3 .0 
Elite V3 copies the "impossible." 
• CopteS V2,O 01 a popular 64 / '28 Plannel, 

(64 only!, wnw. 
• Leaves me Backup prOlettion tree 
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owners. 
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-- - - - - -------------1 · 100 Free Kracke r Jax Parms 
• 1541/ 71 /81 Drives Suppo rted-Single Of Oua l 

Elite V4 .0 
Our (ltte Series is serooo 10 none 101 its 
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.vols 5·6·7 Still Only $19,95 ea. 

Hacker 's Utility Kit 
State 01 lhe att tools lor the cornputerrst ready 10 lake 
control 01 his sollware li~ ral'/! 
• Whole Oisk s~a nners 
• (lCR EOrtor 
• fast OatalNibbie copiers 
• File tracer 
• Byte Pane,. fonder 

MUCh , Much More-$19,95 

Sysres" Enhanced 
The !leSl-and we mean Best Basic eol'lancement system 
lor IIIe C'64 , 
• AddS o~er 25 majOr tornmanOs to Basic 
• Exte!lCeil Super OOS·l'Ied~ 
• ScrOUrng Inrough SaSlC 
• Renumber, Trace. Sureh. an!! many other reatures too 

numera.us Ie mention 
· 1541/71 Tastlcader includea 
• MIL mo n ~o r trom !laslc 
, Translerable 101581 Oisk 

ONLY $39.95 
The best money you ' ll ever 
spend on your Commodore! 
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l aoo-J:5&. 1119, 9"", iopn. p"",toc''''''' 
Monda, F"da, 
All ......... . ~.d ... ... c~pled .1 

12061 695 !IilS 7 do" 0 wook 
Toclm,e;oi .",po.1 ".",Iable Coil 
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MondA, f.ldo, 
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Amnesia 
You wake up in a strange hotel room in 
New York City. You have no clothes, 
and you can', remember your name or 
any other details of your life. If thai isn't 
trouble enough, there's il woman here 
who insists you aTC her husband-Io-be. 
And yes, you also left home without 
your American Express card. 

Since you have no cash, you can't 
slay at the hotel. Not only have you got 
to find il place to stay but you also have 
to find something to eat. To top off all 
of you r ot her problems, the state of 
Texas is looking for someone who looks 
just like you-someone who's wanted 
for murder. 

As the manual is quick to explain, 
Amnesia (the long-awaited 64 version is 
now available) from Electronic Arts is, 
indeed, a revolutiona ry concept-a 
cross between a computer game and a 
novel. It has been termed the first elec­
tronic novel because of its story-like 
quality. The author, Thomas M. Disch, 
a renowned poet and science-fiction 
author, demonstrates the high caliber 
of his craft in this absorbing story of one 
man's race against time and incredible 
odds to discover his identity. And he 
must do it before he is execu ted for 
crimes he did not commit. 

AUTHORIZED 

COMMODORE 
REPAIR SINCE 1978 

C-64 REPAIR 

'$3995 Includes All 
Parts & labor 

COMMODORE CHIPS 
At Low Prices 

6510 . 9.95 325572 ... . 10.95 
6526 .. ... .. 9.95 325302 . . .. 12.95 
6567 ..• .. .. 14.75 8721 .. .... 12.50 
6581 . .•• .. 12.85 8520A ..... 17.65 
f>LAiB2S100 ... 12.50 901 ROMS .. 10.95 

AM1GA CHIPS AND MANY OTHERS 

* Ask lor Ouanlily Pr;cmo --:: 
Send lor Calalog 01 Pans'" Chips 

'51' floppy Upgraoe ROM 1 1 1 ·$' 0.9~ 
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Spring Valley, NY 10977 
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Intelligibility 
One of Almlesia's exceptional features is 
its parser. [t not only accepts a larger 
number of words than most adventure 
games but also accepts a more diverse 
combination of words. One example of 
such a sentence is "Take lhe mugger 's 
gun and throw it in the ga rbage can and 
yell, 'Your Mamma!' then run ." This 
unprecedented flexibility makes you 
feel like a character in a book. 

Other adventure games entertain, 
but often are frustrating (the parser 
won't accept your sentences), or arbi­
trary (there is only one solution to any 
problem). Any experienced player of 
adventure games will remember Silting 
in front of the monitor for hours, trying 
words such as open, push, unlock, pry, 
unfold, pull, or moue, only to find that 
lise is the only word the game accepts. 
In Anmesia, there are alternative solu­
tions to most of the problems you en­
cou nter. This gives the player a sense 
that anything can happen at any time. 

No ciotlles, 110 name, 110 

memo'ry-atld you're wa"ted 

for murder. 

Other features of the game that I 
enjoy are its realism and the large scope 
of its setting. The game's two disks con­
tain close to 4,000 separate locations in 
Manhattan, including most of the city's 
subway system. The narrative provides 
colorful descriptions of the scenery and 
a large cast of characters. Oneof these is 
the Wacky Wanderer, the host of a radio 
show not unlike Allen Funt of (andid 
Camera, who offers you 100 bucks if 
you can produce lin elephant. 

There's also a man in a blue suit 
who gives yo u a cryptic clue, and 
there's a former acquaintance who de­
livers a note you wrote to yourself in 
the e.ulier throes of your amnesia. 
You'll also meet a host of other people 
unimportant to the story but important 
to the mood. These include Han Krish­
nas, policemen, tourists, historians, 
muggers, artists, cabbies, and more. 
Many of these characters can help or 
hurt you in your quest for knowledge . 

In The Big Apple 
Amnesia's computer model of Manhat­
tan also contains a fairly realistic model 
of life in the Big Apple. If you stay out 
on the streets at night, you run the risk 
of being mugged. Begging for money 
too often can get you arrested. If you try 
to wash car windows Jt the Holland 

Tunnel. some people will pay you, but 
others will merely use rude language 
and drive away. You are tossed out of 
establishments if you don't have mon­
ey. If you don't eat regularly, you'll feel 
hungry and tired. You must sleep every 
night or run the risk of fainting in the 
midd le of a street. 

Besides moving around the streets of 
Manhattan, Amnesia takes your character 
to many points of interest, such as the 
Ne-. .... York Historical Society, the Musc­
urn of Modem Art, 51. John's Cathedral. 
the Union Club, and Central Park. For 
the stay-at-home tourist, this should be 
fun. In fact, you may have the feel ing of 
being in two places at the same time: at 
home in front of your monitor and on 
Forty-Second Street in Manhattan. 

Another notable feature of Amlle­
sia is the speed of the game's disk oper­
ation. Many text adventure games tend 
to have a slow data-retrieval process. 
The process is annoyingly long, but not 
long enough for you to run out for a 
snack. But Amuesia's disk operations 
rarely take more than a few seconds. 

If you like role-playing games, text 
adventures, or are new to the genre, 
you'll like Amnesia. If you don't like 
role-playing games or text adventures, 
you' ll st ill like Amnesia. If you are fa­
miliar with Manhattan, you'll like Am­
lusia. If you play the game and decide 
you don't like it, just fo rget! told you 
about it. 

Read that again; you'll get it. 
-Jesse CO/III 

Amnesia 
Electronic Arts 
1820 Gateway Dr. 
San Mateo, CA 94404 
539. 95 

Moving? 
For address 
changes or 
subsc ription 
information, 
call to ll free 

1-800-727-6937 

• 



Exciting & NelV! 
Commodore 64/128 Books 

from COMPUTE! 

.. 
64/128 
POWER 
BASIC 

~ 

~ ... 
~ 

A 

~~ 
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Gel more power, education, and relaxation from your Commodore 64 or 128 with these 
new books from COMPUTE I. And, as always, the programs are thoroughly tested and easy 

to enter USing our special program entry system. (Disks are available, too.) 

COMPUTEI', Commodore 604/ 128 
Power 'ASIC 
Edited 
CollecTed In this one VollSne 019 mofe 
thon two dozen short BASIC progrorm 
from COMPUTErs Gazette 's pOpular 
monthly column. "Power BASIC," In­
cluded ore utilities thol odd on 8K RAM 
disk; read and write to disk sectors; 
make progroms read Joysticks more 
quickly: and automatically generale line 
numbers. There ore also progloms such 
as "Slop and Go," which creoles a 
pause buTTon to tempora rily holt a pro­
gram, and "TIme Clock:' wnJch puts a 
digllol clock on your screen. There Is a 
companIOn d Isk available 'Of S12.95 
whICh Includes all me programs (rom 
the book. (QQ8BDSK) 
$16.95 ISBN 0-87.:155-099-8 

COMPUTE!', More Moc:hln. Languag. 
Gam., for the Commodore 64 
Ediled 
Seven of the best rT\?Cnlne language 
games fOf the 6d hove been gathered 
Into one volume In this fOllow-up to the 
popular COMPUTErs Machine language 
Games for the Commodore 64 Selected 
lrom recent Issues of COMPUTEI and 
COMPUrErs Gazelle. Ihe games range 
Irom the Irontlc " PrisoobaU" 10 Ihe 
delighllul "Biker Dove." This Is rTlOfO lhan 
just a collection 01 exciting fast-octlon 
games. though. because complete and 
commented sautce code for each ,OfC­
gram Is Included In the book . Machine 
language programmers can see exactlv 
haw each game Is Wflllen and what de­
Ugn techniques are used A disk Is avail­
able ' or $12.95 which Includes all /he 
programs In the /:>001(. Including $()UrC() 
code. (9.:17BDSK). 
$ 16.95 ISBN O-B7455-09.:1-7 

eOMPUTEt', Third look of Commodore 
64 Oame, 
Edited 
COMPUTEI Publications. the leading pub­
lisher of programs for the Commodore 
64. has brougnt together another excit­
ing collection of nerve-tingling games 
Ihal will delight the whOle' famHV-from 
preschOOlers to teenage arcade fans to 
Inose who enjOy games of logic . Clearlv 
wonen. with non-technical Instructions. 
Ttlls book conlolns hours 01 challenging 
entertainment for beginning computer 
Ions as well as experienced ptc­
grammers There Is 0 companion d isk 
aval/oble '01 $1295 that Includes all the 
progroms In the book. (955BDSK). 
$15.95 IS8N 0-87.:155-095-5 

These books are now available at your local book or computer store. 
You can also order directly 'rom COMPUTEt by calling loll 'ree 800-346-6767 

(In NY call 212-887-8525) or moiling your order to COMPUTE I 8ooks, P.O. Box 5038, 
F.D.R. Station, New York, NY 10150. 

Customer Service hours are 10:00 a .m.-12:30 p .m. and 1:30 p .m.-3:00 p .m. EST Mon.-Frl. 
Please Include $2.00 postage ond handling per book. 01 disk. NC residents add 5 percent soles to)[ ond NY residents 

odd 8.25 percent soles tax. Please allow .:1-6 weeks for deUvery. 

99.~~.P!!!J.ublications,Inc. e COMPUTEI books are ovoilable outside Ihe United States 
from subsldlarlos of McGrow-Hili International Book Company. 



Do you lIave tI Iluestioll or a problem? 
Htlve you discovered sometlling tllat 
could IItJp other Commodore users? We 
Millt to lIear from YOII. Write to Ga ­
zette Feedback, COM PUTErs Gauttt, 
P.O. Box 5406, Greensboro, NC 27403. 
We regret that, due to the volume of 
mail received, IVI! cannot respond indi­
vidutllly to programming questions. 

Deliberate And Accidental Errors 
Now I am confused. A letter in the Janu­
ary " Feedback" column asked about 
disk errors. Your answer said that some 
copy programs reproduce most disk er· 
rors. That's good. However, as you de· 
scribed it, the copy program Mr. Devine 
used duplicated the entire disk, includ· 
ing errol"5. That's bad. 

Software companies include errors 
to prevent duplication, but some copy 
programs duplicate the errors, making 
the disk usable. And yet, some copy pro· 
grams duplicate the errors and the cop­
ied disk becomes unusable. 

Can you clarify? 
Gene Majewski 

Chicago, IL 

As a general rule, all error all a disk sector 
makes tile data all that stetor unreadable 
al,d ullllsable. Commodort disk drives will 
attempt to read a sector five times before 
givillg up and retllming all error messagt·. 
Tlu fivl' tries co use the disk drive 's 
rtad/write htad to block and shudder. 

Soml' software companies will delib· 
erately damage aile or more disk Sl'ctors 
on a Sl'ctiol' of the disk tllat is otherwist 
IHHlStd. Wilen the program loads, it at· 
tempts to read tht! damaged sector, bllt 1I0t 
for allY kiud of dola it contains. The pro­
gram just 14'allIS 10 receille tlrl' I'rror report 
from tile drive. Wilen the disk drive reo 
ports /110/ somelhilrg is wrong, the pro· 
gram continues. 

Tlris is a form of copy-protectiOlI; or· 
dinary disk.backllp programs wou't copy 
damagl'd disks. HowevtT, sOllie copy pro­
grams art' able to rt'produce errors. Wlrell 
YO II'rt making arc/rival backups of copy· 
protectl'd soflwart for your awn use, you 
want lire errors to remaill on the disk. 

Ordinary noncommercial disks can 
sometimes be damaged physically or mag­
lIe/ically. If somethillg bad hoppells to a 
disk coutaiuiug 1I0TlualiITograms or dolo 
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files, you lIIay walrt to salvage whatever 
files are still good. II! this case, the fi les 
(but 1I0t the errors) should be copied to a 
llfill disk. You don't W11l1 t the errors on the 
backup_ 

Programs that reproduct errors are 
good ollly when you wonl 10 copy deliber· 
att errors. They're not good wilen till' 
damage is accidtntal. 

Preparing The Random 
Number Generator 
In a previous "Gazette Feedback" an· 
sv,er, rou have a program containing the 
line 10 LIMIT - 44: NUMBERS - 6: 
X- RND(-Tl). Your explanation sars, 
"After seeding the random number gC!n­

erator in line 10 ... ," and so on. What 
does X-RND(- TI) have to do \\i th the 
program? The program works fine with· 
out the statement, I'm not trying to be 
rude, but I think this should be corrected. 

Chris Klinger 
Thonotosassa, FL 

Hac's all expaillwrt you lIIoy Wllllt to 
Iry. Tum all your 64 or l28 (if you 'VI' pre· 
viously ustd it for some otller program. 
tum il 01/, Ihen all). Type FOR X - I TO 
4: PRINT RN[)(l): NEXT alld wrilt down 
tilt four /lumbers. Tllrn tire compuler 01/ 
allil then on. Ellta the FOR-NEXT /ine 
again. YOII'II sl't the sa me fOll r mmrbers. 
In fact, if you start with a f rtslrly 
powered-all computer, the seq ul'lI ce of 
RNO(l) numbers is always tht same. 

Next, Iry PRINT RNO ( -5), 
RN[)(-5), RN[)(-5). Wllell you pllt a 
nl'gative number ill parelltllestS, tht RNO 
funC/io ll always retufllS Ihe same llalrlt. 

Computus are 100 prediclable 01111 
ordl'rly to gt'lltralt truly random IIrml' 
bl'rs. IlIslead, tllty start with a "seed" 
JJll/Jlber alld perform various mathemali· 
cal optralions to scramble it up. Thl' re­
sult becomes tile seed for tile /lext rOlldom 
IIIlm ber. Putlillg a "egative /lumber in pa­
rtlrtheses gives till' random number gerr· 
era tor a brand new seed. 

The example Ilfogrom YOIl cited was 
dtsiglled to pick six lotttry numbers 0/ 
ralldom. But sillce Ille &'10 function re­
films tire same series of /lumbers, tIre pro· 
gram would alu-'ays choost the same six 
lIumbers, as 10llg as it was the firsl pro· 
gram to TIl II after tile compllter was lumed 
ou. Tire RND(-Tl) liue IIses a negalive 

Editors and Readers 

seed, so it forcl's a specific IIImlber illtO the 
random number gellerator. Bill the rt· 
served variable TI COUlltS how many jil/its 
I,ave passed since you tumed all tile com· 
puttr. (A jiffy is J/60 seeondJ If you rail 
Ille program two seconds afttT lumillg on 
tile computtT, you'd get dIfferent results 
frol/l those you'd get if you rou tile pro· 
grol/l Ihree seconds after tllming il OIl. 

Hi-Res Color Blocks 
When you use the BASIC 7.0 PAINT 
command on the 128 with multicolors 
close together, blocks of color some· 
times appear on the boundary, overlap· 
ping to the other side. Can you expillin 
why this happens? 

George Smid 
Upper Burnie, Australia 

011 both Ihe 64 aud 128, tile hi·res and 
mullicolor IIi-res SCTt't'IIS have two com· 
pO/lellts: tht bitmap and Ille color mop. 
Tire bilmap takes up 8000 bytes (64,000 
bits) of memory. Eacll bit corresponds ex· 
actly to one of tlrl! pixrls on lhl' 320 X 200 
screeu (6 4,OO()..pixels). 

A hi-res pixel calr be displayed ill tire 
foregroulld or the backgroulld color. III 
lIlullic%r hi res, the pixels are Iwict as 
wide, but there are four colors instead of 
two. Sillce Ihe 64 aud 128 have 16 dil/er· 
ellt colors, there are 256 possiblt! combi­
lIatiOIlS of foregro lilld a/ld backgrollnd 
colors, whicll art /llimbered 0-255 olld 
stortd ill a byte. If the designers of the 64 
gavt every aile of the 64,000 pixels its OWII 
byte for cOlltrol/ing c%r, the color map 
would /leed 64,000 bytts, wlridl would 
just barely fi t illlo memory. Thus, the 
color bytes are built to halldle IIIore tlrOIl a 
sillgle pixel. 

Each of Ihe 1000 bytes of Izi · res color 
memory cOlltrols the foreground and bock· 
ground colors of a 64-pixel area-an 8 X 
8 chunk of tht screen. Withill the 8 X 8 
area, you're ollly allowtd to have aile fore­
groulld alld aIle backgrormd color. Wlrell 
you lise Ihe 128'5 PAINT command, the 
compllter fills ill the bitmap and the color 
map. If yOIl halle some backgrouud pixels 
that art black olld then you clzallge tire 
backgroulld color withill all 8 X 8 color 
area to red, all background pixels are of­
feetI'd. The prtviollsly black pixels tUT/! 
rtd. There's 110 way to work around this 
limitatioll of lJi-res color memory, except 
/0 bt aware of the 64-,l ixellleighborhoods. 



Using KoalaPad Pictures On A 64 
I saw a 128 KoalaPad picture loader in 
the feedback section of the November 
1987 issue. I have a Commodore 64 and 
would like to use KoalaPad files in my 
own BASIC programs. 

Mark McGee 
Westwego, LA 

Each picture file is 10,000 bytes long. The 
first 8000 bytes are the actual picture. The 
lIext 1000 determine olle color olld tile last 
1000 are for colors 2 aud 3. The fourth 
color ill multicolor bitmap mode is the 
screell backgroulld. The progrOIl! tllOt fol­
lows sets up the bitmap at 8192 ($2000) 
while keepillg screell memo ry at 1024 
($0400) olld color at 55296 (SD800). 

KanIa fi leuomes houe a prefix COI1 -
sistillg of CHR$(l) (CONTRO L-A) as the 
firs t c/lorocter, fol lowed by PIC a"d then a 
letter. This is why the OPEN i" lille 140 
uses a questioll mark wildcard as the firs t 
c/lOTOcter ill the filwame. Exit the ex­
ample by pressillg Ihe space bar. 

AS 1~~ REM RESERVE M&~ORY AFTE 
R 8192 

EK H0 POKE 52 , 32 : POKE 51, ~ 
AS 120 POKE 56 ,32. PQKE 55 , ~ . CL 

R 
FS 130 REM BLOAD KOALA FILE AT 

8192 
SQ 140 OPEN 1,8,0 , "? PIC C· " 
PK 150 5.8192 : S1·S+8~0~:S2=S+9 ... 
HK 160 POKE 185,0 , POKE 780,0 
GH 1 7~ POKE 781 , 5 AND 255:PQKE 

782,5/ 256 
OE 180 5YS 65493,CLOSE l 
EM 190 BM-5 3265 : POKE BM , PEEK(B 

M) OR 32 
JS 200 REM LOCATE BIT MAP AT 8 

192 
KJ 21~ LB_53272 : POKE LB,PEEK(L 

B)OR 8 
BH 22~ MC _53270 , POKE MC,PEEK(M 

C)OR 1& 
JA 230 REM POKE SCREEN MEMORY 
HJ 240 FOR I-~ TO 999 
MO 25~ POKE 1 ~24+I,PEEK(S l +IJ 
GB 260 NEXT 
AB 270 REM COLOR MEMORY 
HR 280 FOR 1- 0 TO 999 
AM 290 POKE 55296+I ,PEEK (S2+I) 
FD 300 NEXT 
AK 310 REM DO THE REST OF YOUR 

PROG RAM 
PG 320 REM THIS ONE DISPLAYS to. 

SPRITE ON THE SCREEN 
SD 330 V-53248 
HX 340 POKE V+21,l : X- 100:Y=l00 
RC 350 POKE 2040 , 13:FOR 1=832 

ISPACE)TO 895 : POKE 1,25 
5 :NEXT 

AS 360 DX_RND(1) · S_4:DY_RND( 1 ) 
*8- 4 

EC 370 X-X+DX ,Y- Y+DY : POKEV,X : P 
OKEV+l ,Y 

PM 380 IF X<20 THEN DX=RND(l) * 
4 +2 

AP 39~ IF X>250 THEN OX_RND( l) 
"4-6 

AE 4~0 IF Y<20 THEN DY=RND(l) * 
4+2 

SF 4 1~ IF Y>250 TUEN DY- RND(l) 
*4-6 

BF 420 GET ASIIP AS(>" M THEN3 7. 
PP 430 REM RETURN TO TEXT MODE 

WHEN A SPACE BAR IS PR 
ESSED 

CB 44~ POKE BM , PEEK ( BM )AND 223 
,POKE MC,PEEK(MC)AND 23 
9 

Saving Ml Files 
I have a long BASIC loader program 
that POKEs machine language (ML) data 
into memory. I know the starting address 
and would like to do a binary save of this 
program to reduce its size and load time, 
but I neoo to know its ending address 
plus I. Can you fumish lines to add to 
the loader which will display the ending 
address after the data has been entered? 

Brian Vaughan 
Alameda, CA 

Determining tire e"ding address of Ihe ML 
progrOI/! from your BASIC loader should 
be relatiuely easy. Tlte loader should co/!­
toin a slatement such as FOR I - 49152 
TO 49499: READ A: POKEI,A : NEXT 
which READs olld POKEs the ML data 
into memory. Here, the slortillg and wd­
ing addresses of Ihe ML program would be 
49152 and 49499, respectiuely. Another 
possibility is that the loop would look like 
this: FOR I - 0 TO 347: READ A: 
POKE 49152+1, A: NEXT. hI this cnse, 
the stort illg and eliding addresses would 
be 49152 + 0 and 49152 + 347, Ihe some as 
tl,e first example. 

Once you know IIr ese addresses, you 
call corry out a binary SOUl' of the pro­
gram. The lilies be/ow demOllstrate how to 
soue a port ioll of memory to disk. 

OF 109 SA- 49152 : EA - 49599 : PS · "E 
XAMPLE" 

CB 11. SH-INT (51'1/256) : 5L-SA - 5H 
*2 56 : EH-INT (EA/256) : EL -
EA - EH *2 56 

G' 120 OPE Nl , 9,1 ,·9:-.PS 
RS 110 PO KE799,2 53 : POKE253 , SL : 

POKE254,SH : POKE181 , EL : P 
OKE182 , EH 

RH 140 SYS 65496 :CLOSEI 

To be certain the ML program is ill 
memory before the save, place these lilies 
at the elld of your 10llder. 

Line 100 defilles the stortillg address 
of you r ML program as SA. its endiug ad­
dress plus 1 as £A, olld the filename fo r 
the bilIary file as FS. Substitute the start­
ing olld endillg addresses of your ML pro­
gram in this line %llg with a suitable 
filename. The fi lename you choose Cal! be 
as mOllY as 16 chorllcters illiengtl!. Make 
slIre yOll pick a file l/ome that doesn't al­
ready exist all the disk. 

After calculating tile low and high 
bytes of the siorting and ending addresses 
of the ML program, lille 120 opells the file 
F$ to drive 0 for saving. If yo 11 have Il sec­
ond disk drive olld haue changed your disk 
driue Immber to 9, yOll'lIneed to ch ollge 

the 8 ill this lille to a 9. Lille 130 stores Ihe 
voluts rtq ll ired by the Kernol SAVE ill the 
A, X, and Y registers. Finally, line 140 
SYSes 10 Ihe Kemol $AVE routillt at loco­
tio" 65496 and closes the file. 

0" tire 128, YOII Call use the BASIC 
command BSAVE to corry out a binary save 
to disk. TIll' fomrot for this command is: 
BSAVE"fi/enamt", Ddrive number,Ude­

vice number,Bbmrk number,Pstart 
address TO Pelldin8 address+ 1 

Drive number is either 0 or 1 (0 is the 
normal uolue fo r sillgle-driue systems). 
Device number defaults to 8, tile stand­
ard ualue for a single-Iiriue system. Bank 
number is a llU mber between 0 olld 15 
specifyillg Wllich bOl/k of memory IlOlds 
the data you're saving. 

For example, to save binary data ill 
memory local ions 4864-5499 il1 bOllk 0 as 
"TEST", you'd use the fo llowil1g: 
BSAVE"TEST",BO,P4864 TO P5500 

The Multi·Statement THEN Trap 
According to the Commodore 64 man­
ual, you can use several statements sep­
arated by colons on one program line. 
However, the followi ng p rogram 
doesn't work: 

10 XI - 25:X2 - 25 
20 IF XI-O THEN 100: X2 - X2+Xl 
30 PRINT Xl;X2 
40 STOP 

When I run the program, both Xl 
and X2 are 25, but X2 should equal 50. 
Can you please explain? 

James E. Hammond 
Denver, CO 

Lille 20 cOlltoins the bug. An IF-THEN 
stotemellt clrecks a cOlldition for beillg 
true or false. TIle conditiOIl tesls XI =0 in 
Ihis example. If it's true, tire commalld 
after the THEN is executed. plus OilY oth­
er COl/1II10llds all thai line. Howeuer, a 
fa lse cO llditioll ca uses the progra m to 
jump 10 tire next lillt . 

The sectioll of line 20 wlrere you 
make tire ossigmlltnt X2 - X2 +XI Call 
/leuer hOPl'ell. COllsider what occurs if Xl 
equals 0: Tire program jumps ahead to line 
100. skipping ouer X2 - X2+ Xl. Alld if 
XI doesl/'t equal O. the IF·THE.N drops 
through to line 30, ogoi" skipping ouer the 
ossigmnrnt. 

Th is fea tllre of IF· THE.N call be uery 
useful wltell you want a single cOlldilion 
to trigger multiple commands. Ilist re­
member tllot au IF-THEN COI1 /rols euery­
IIlillg all the CU rTellt line tllOt follows it. 

Supercol liders 
I am work ing on a program using 
sprites, but I have run into a problem. I 
know the command PEEK(53278) to 
test whether two or more spri tes col­
lide, but I wonder if you can tell which 
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sprites collided. It would be very helpful. 
Jesse Coats 

Ames, IA 

Locatioll 53278 is a hardware register within tire Video IlIur­
facc COlltroller (VIC) chip's arca of menwry. Every time Ihe 
VIC chip redraws the screen, it updates tile sprite-Io-swite 
collisiorr register al 53278. The eighl sprites, IIIlIIlhered 0-7, 
correspolld to the eighl bits, al so HImlbered 0--7, ill tile HIIIII­
ber you PEEK from this register. The sprites correspond to tire 
foJ/owillg values: 

Spritr Valut 
Numbrr PEEKtli 

0 I 
I , , 4 
J 8 
4 " 5 J2 
6 64 , 118 

If sprites 2 aud 3 are crmerrlly irrvolved ill a collisioll 
arrd 11 0 olirer sprites are collillillg, whtn yO Il PEEK(53278), 
YOII'lIget tht lIumber 12(a 4 for sT/rit t.' 2 plus all 8 fo r sprit l' 3). 
If spritl's 0 alld 6 are colliding, YO II '1l receive a 65. A collisiOlI 
only coulils when tire foregrolilld colors of two spritt.'s overlap. 
If tire fo reground pixels of one sprite happen to intrude orr the 
background pixels of allotl1er sTITi/e, it's 1I0t a collision. 
Usually, Ihe foreground c% r is lire visible portioll alld till.' 
backgrormd color is the sallie as Ihe screw's backgroUlu/ color. 
You can set tile foregrolHu/ color to eqllal tile background 
color, wllicl! gellerally makes the sprite invisible, bllt lire rules 
for col/isioll slill apply. Also, w/reu you're using mlil/irolor 
sprites or lIIu/licolor screen //J ode, two of tire colors COUllt as 
foregroulld (collision) colors and two count as background 
colors. 

T/re only sprites that can collide are tire olles currently 
lurued all, whirlr are call trolled by the register at 53269. 'I 
two sprites lire tumed a ll lIud completely olf the visible 
scree'l, II collisiou will still (01111 1. 

Progrllnmrers have always hlld problems with multiple 
sprite collisiolls. Let's say thai, lit a givell 1II0mwl, spriles 0 
aud 1 were collidillg aud at tile same time, somewhere else Ol! 
the screen, sprites 3 aud 7 were colliding. Register 53278 
would hold the lIumber J 39 (J + 2 + 8 + 128). If you were 
coucemed about tire status of sprite 0, you'd kuow that itwtls 
collidillg with tlnother sprite. However, YO Il wouldn't kuow 
which aile. It could be tI collisiol! of sprites Ollud 1, Oalld 3. or 
o aud 7. 

O,lt solution would be to selectively tum off various 
sprites. In tire example above, tumillg off sprite 7 would elimi­
nate the collision between 7 lIud 3, which would leave ollly the 
ovtrlap betweell 0 aud 1. Oue drawback of this method is tlrat 
Illmillg off sprites makes them flicker. Also, wh,.11 you PEEK 
53278, lire IIl1mber tlrere disappears uulil the screell is redraum 
in 1/60th secolld. III mac/rille Imrguage Jlrograms, YOll II1I/ St i'l ­
sert a delay loop before you rcad Ihe collisioll register. 

A seeD/zd solulioll, wlJelr you calft decidt wlrich spriles 
are overlapping, is to read the x- alld y-positions from registers 
53248-53264. If several sprites tire col/idillg, you Ctlll assume 
that tire sprites II ellr each olll l'r are involved ill a collisioll . • 

Use the handy Reader Service 
Card in the back of the magazine 
to receive additional information 

on our advertisers. 
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, , 
WORLD'S BIGGEST Software Submissions Invlled UT/UT/ES UNUM/TED, Inc. 

II you WIsh to place your order by phone. 
please caU 206·254·6530 Add 5300 PROVIDER OF We are looking tor HACKER STUFF: print utilities. 
shiPPlll9 & handli~ . S2 00 for COD on parameters. telecommUnications. and the unusual. 12305 N.E. 152nd Street Orders laken 24 hrs. a day; all orders. VIsa. M accep:ed C641128 

Brush Prairie, Washington 98606 seven days a week. Dealer Inquines InvIted . UTILITIES Wt'nOWhatlt'ODtr J,OOOparilmtters inslockl 

SUPER PARAMETERS 500 PAK 
At a Umc "'hen many programm(r1 art cuttIng back on Io"rlUng paramdcD. 
" 'can: going full steaml AfwgctUng$C\'i!131 requcslSforparamdcrson many 
orthc "oldles but goodlcs" W~ DID JUST THATI "f'lOT"~1I. I al:.5oo PlORl: 
svrlll rARA"uns Inoncpack. This rMTASTIC 5·DISI!. sn isa value 
ofO\~r$ I OOforles5than In $49.95 

SUPER PARAMETERS 100 PAKS: 1 Ihr. 5 
. youon looOnntBtsT I'ARAMfTU.S. AI'IYWnfRt, Professionally 

dont . usy to use. reliable . fast and full of puro. mantl!. This pa(k.3~ can 
,emol"( all protection. Includes titles from 
all major software publishers for the C641128. $19.95@ 
ALL PARAMETERS ARE TOP QUALITY- I'm fiLLER OR JU~K 

The 'Original' Parameter Cross·Reference 
[ytrask, " Is there a parameter rorthls progra m? Andwhcrcdo I get It?" ASK 
1m 1'I0litl The answers ilrt all In this book. $19 95 
01"(15.000 listings. • @ 

.*********************. 
;. PARAMETERS CONSTRUCTION SET • • • • +: The (ompany that has TII[ 1'I05T rARAI'IUERS IS about to ... 
• dosomdhing U!'I6£U[YABL[, Weare gil' in9)'01l mOlcor our ... 

sn: rets. Using tllis VERY fASY program, it "'ill not ani)' READ. 
+: COl'lrAR[ and WRIH rAIiA/'f[UIiS fOR fOU; it "III also * 
+: CU5TOMllt thcdiskwith)'oU I name.II ... · ill lmp~s}ou ~s~el l ,.. 
it ~s)"our fri(nds. Th( " PARAMETER CO"STRVCTIO" SET" is It 
it like nothing )"ou '\"I! t'o"tr seen. In lact you can e,'en READ ,.. 
it PARAMf:TERS thatyooma)·hal'ealread)' ... ·ritten; then byusing It 
it you r constru(tion sel re ... 'rile il ""ilh youl ne ... · CUSTOMIUO ,.. 
it MErWoOO" 'TWAIT Iormonthslorlhalone $'4 95 • 
it special parameter: WR IT[ IT! J.,.. 
it REMEMBER fOLK.S, YOU SAW IT HERE flRSTI It 
it •• * •••••••••••••••••• ,.. 

THE fiNAL CARTRIDGE III versus supersnap shot 

The Cartridge .... al hul liP. Well fol~s heles Iho: Ic.iI stOl}!!! In Ihdl 1.11t"~1 Jd .OUI 
comj)(t itlon Claims JU)' Me gCUing bettcr r<"\';'-",s. Wdl th.U S PJ rll)' ii,,,· ... h"l 
mosll) lalse. firsl 01 att Ihey arc (olllpJringlc\;':"'s 1000iU,'" .lb.,"' th,' ,,1<1 rin.1I 
Caltlidg( and not Iheellilen t 1'(lslon III, We ~llitil i t i('S tinlilllitrd 111( , ,m' SI'Sllu·lh.'[ 
lOU ... ·ouldchoost TU Final CallridgeO"cr th~1 01 her ,"Ie",' 111,,""1 h,: lull"",in!l"U",, ' 
I . 100'" no·qllut lons·ukd 10·day Idllnd Glllr;ant(t. 
2. fOlthose of ) '011 ... ho bought the Stlpel snapshot bcliC\'in!l Ih,11 ) UII ~-.. n· huy lng 
the best . then sa .... thc rinat Ca rlridgc III. we offer JOu no.oo for YOllr illptlSn,p 
sho t. u, tr;ad( In for the 8[5T •• . The rfnil C"lridge JlI. 

[1'eIY final Cartridgc III now InCludes Ill ~ny Ic.'lln,·s nnllllllllli ill SUI"'r SIl.,!, _,11111 
as ... 'e ll as our "e""est 64 1128 nibbler and 
[OOS"pCI P,lIam ctCI~. 1(,\.0(,'" ~lillll n ly $54.95 

\\,\0-"; 'ON 

SIMILAR FROIiUCTS MAY APPUR fLStW HtRE LATER: JUST REMEM8ER YOU SAW THOI HERE rlRST!I 

SUPER NI88LER 641128 
for thosc .... ho need a ft~lIy sllj)( r nibbler copier. lor those hard to 
backup programs. ,,'e gil"t)'ou the tULTIMATtCOPY PROGRAM. 
and It ... ·orks .... eil .... lth both C64 or C128, This package Includes bo th 
a Suj)(1 fast file <opler 
and 100paralllclCI$. olm $24.95 

SUPER PARAMETERS-GEOS PAK 
This;1 scllcr ... ·111 standaldlu)"QUr GtOSselitS utilities to .... Olk ""ith 
an)"On~ ti!>t's GtOs. F'a~mcttrs arc Included 10 1 thcsc: fO",11A(K 
I . DtSKPACK I. WRlTtRS WORKSHOP. GtODU a-
GI!OrlLI!. TH[ ORIGI" AL STAI'IDARDlltR for just $ 9 .95 

IAaolbo.IIIIIIJ THE 128 SUPERCHIP-A. 8 or C 
A Theft Is an empty SOCMt inside )1)lIr 128jusl waiting lor our SUPER CH[P 10 gh"t)1)u J2k 
Iol)rth of grtat 8U1LT-!" lITIUnr5, all at just the TO UCH Of A fl "G[R. You get built'I n futures; 
f ill: COPltR. " 18BLtR. TKACKa-S[CTOR [DITOR. SCR[t" ~UMP. andt'o"tn a .)00/ 1200 
b.ilud URMI"AL PROGRAM thars [650. [570and Ha}escompalibl c. Best 01 all. it docsn·t usc 
up any mcmol)'. To list. simpl)' toud! a function iIcy. and It responds to )1)Ur command. 

S Massuj)(r81 utilities-acompleleulilit}' packagefol the 1581 .Copy .... ho]edlsksflom 1 5~1 
Of 1511 formal to J58t. Manyoptlons include ]581 di~k editor. dri\"t monllor. Ram Io-rlte r and 
" 'ill a[iQ j)(rform many crll1 a- M5-D05 utility fuoct ions. 

C "("" Is for combo and thars Io'hal )'ou !Itt. A suptr combination of bolh chips A and Ii In one 
chip. s,,!\chable al a gleat savings 10 you. ALL (mpS I"CLlID[ 100 PAKAl'In r.1tS fJl( t [ 

Chip""" $29.95@ Chip C. $44.95@ 

V·MAX. RAP[D LOCK 
DIGITAL SOLUnOI'lS' " 

SUrER Sf'ECI,uS-PRICED TO MOVE 
11[5 MON ca ltidges Ilimited supplYI ' ... .... t _.95 
15' 1 Mash lIor drh'e alignment l. , .. ,. _, 1_.95 
64665; fOI I 012 dril'tS ... .. ., ........... $19.95 
64 MODUI prg.: .... I .... argamo aulo diakr .. ......... . , 1 4.9.5 
i'\'(ODEfI a- [}COD[II: [09ctht, 11II ooly .•. _ ......... , I ~.95 
GIIAPMtC LAIIIl I1M[R: the Oliginal .. . , 11.9.5 
[}(Ol'lrILfR: 10f the lamou5 8Ulli .•...... ... ..... , I ~ .95 

IIr:AVY DUTY IIU'AIRA6L[ 641'0.".0\ SUl't'Llf.5 ..• ..•. ')9.95 
Too m.ny64 rtpair5 art due 10 InllyoJd !>\Ipplit\ - don·t Io'3II! 

0151\ lIOTCt1tM: double di\!, apatily .. , •. 95 
stCVlI1TY I\(YS: Io~ j'OUI donglt? (CIo!I tr bowlingJ . , 3.9S 
tJstd ~ptf snap ~hot !limited 5upplJl . . . . . . . . . . . . '29.95 

.... "-' :"" •. ' ,-.1.'-

fi" 
LOCK PICK-THE BOOKS-for Ibe C64 and C128 

lJxk Plk 64 11 28 .... uput togcther llyour crack team. asa 1001 fOf those .... hohil\"t a desirt 
105et [he UUtRI'IAL " 'ORIIII'IG5 0f 3 parameter. The booMgh~you STEp·BY·STEP 
I"STRUCTIOI'IS on breaking protection for backup of 100 popular program titl es.. L!Sot$ 
HesJIIOI'I and SUPERtDIT. Instructions art so clur and prttlst that anyone can Ust 
It. tOUR 800K TWO IS now AYA[L,.\8Lt . 

ADULT GAME 8/ GRAPHICS DATA DISKS 
... .. . 

lib 
. ~---:; .~ rJ;~~ 

""':;t, ,;.~, ;;.;;. 

600K [: Includes Mesmen and a disk .... lIh many utilities sud! as: II[MAL SAV(. I IO 
SAVI!. DISK LOO f lLt and lots mort. all .... lth InstfUctionSII/1 dbk. A long·tlmc liI\"Orite. 
600K 2: [00 "EW UAMPLes. Mesmon on disk and cartridge plus more utilities to 
include: A Ot"tRAL OVUVltW 01'1 HOW TO MAKt PAKAl'ltTERS and a DISK 

5C,,"I'IER. $ 29.95 mh OR IIUY BOTH fOR O"LY $49.95 
IYOMI MJith (Rtf ne.mOIl C;a,tridge. 

GAM[: A VCI)" unusual game to be playtfl by a \"tl}' OPr-n I'll" OtD adult It indudt\ a (A511'10 
and HOUSt Of ILL R[PUTE. rteast. you MUST 8t 18 to Ordel tlTHtR O"t. 

DATA . : This POPlJLAR disk .... olks .... Ith PRII'IT SHOP and PR[" TI'IASTER. 

110 ... · \·c lslon ] - 2 $24.95 u . 

for product support. call 
between 10 a.m. to 4 p.m. 

Pacific Time. 
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Lyco Computer 
Marketing & Consultants 

Since 1981 

Order Early - Commodore Price Increases Possible 

COMMODORE 1280 COMMODORE 
System 

COMMODORE 128 
system special • Commodore 128 

Computer 
• Commodore 

1571 Drive 
• Thomson 4120 

Monitor 

~ p;;a;;;;;;", $635 95 

Umited 
OUantity 

THOMSON (> 4120 
Commodore Ready Monitor 
• Color Composl1e for 64 

Mode Operation 
• Color RGB for C 128 

Mode Operation 
• Plus Switchable In ~,~".""'" 

Green Monochrome - I. 

• Cob'" ''''''''''''' $22"-5L9-5~-

Smarteam 
1200 Baud Modem 

HaY$89~~I;b~ 

Smarteam 2400 $189 95 

HAROWAR( 

15<11 II 0isII DrIve , ...... .. ,. , ........ 5175.95 
1571 Ol .... OrIIIe ...................... $215.85 
1581 Cliel< [)o'tve . .", .. ,,,.,, $1 89.95 
Indul GT c-6oI Dotve ..............• $169.&5 
l802C Morltof ... ..................... 5189.95 
&4 C Compu1e, .. ............ "" ....... 5169.95 
1260 Compln",lDriv1t ..... ...... $.439.95 
C-IlS1 Mouse .•.. _ ...................... $32.95 

........... _ SI09.95 
(;.1750 RAM ... " ._." ................. .. SCAU. 
1764 RAM C6o' .• _._ ._._._ .•.•.•.• S 117.1iS 

10&.1 Mcw\IIor .... "N ........... " ....... SVV.05 
128 Comput.,r ._. __ .• _._._ •... _ $:lUI.1iS 

Attention Educational 
Inst itutions : 

If you are not currenlly using 
our educational service 
program, please call our 

representatives lor details. 

PC 
COMPATIBLE 
HARDWARE 

SCM 120 Gr. Monitor .... ........... .. ... . $15 
BCM 12A. MI. MoniIor , .... . $79 
BeC CO Color Card .... ...... ... .... , $94.09 
AST .......... """ ... .. " ..... ," ,, .. .. " ... $CAll 
La_ Compac:l XT ........ .... .... ... $.475.95 

Law Compact XT£ &10K ... o." $5019.95 
Laoe< Desk10P TIoWbO XT 256K. 55069,115 
La.- DMIdop TI.Ot>O XT 64(11( . S5119.95 
I..asM EGA + • Caid ............... $129.05 
Kraft PC Joystick CIrtI ............... $27.95 
Zucker eGA CoIoICard .............. $89.95 
ATI G'1Qhics SoMion " ........ .. .. $12\1.115 
ATI EGA Wonder .•..•.•...•......•.•. $199.115 
Thcmson GS 200 ..•...• _ .•.•....•.•• $24\1.\15 

~seagate 
HARD DRIVES 

Sf Z25 20 ""'1/ Hard om.. n • • $215.i5· 
Sf 251 "I) ""'1/ H.vd ~ .... S399.i5· 
'OTC ConIroIIe< Killor PCIXT ... S39.i5 
Sf 238 30 m-o H.vd om. ... $2. 8.i5" 
"OTC RLl ~ Killor 
PCIXT .............. ... H ......... ............. 104 9.85 
Sf 125 20 ""'113.5 Hard DrIw . $289.95 
OTC c.:.nuc.... Kilior PCIXT ..... m .\ls 
Sf 12S 20 rnegln1erna1 Card 
w;ComroIer ..... .............. ..... .. .... $3019.95 
Add $ 10.00 lor w ... 1Itm Digh. 

""""'" 

1-800-233-8760 

COMMODORE 64C 

~=-....... ~COMPUTER 
l',~~~f;~·,·Nt:ulli'l,\'-, $169 95 

, 1''t" , · , I I.' ' , 
l.3_\~ '_' t' \ ... -... 

COMMODORE 64C S,".m 
• CommodOre 64C 

Computer 

• Commodore 
1541 II Drive 

• Seikosha 
Spl80VC 
Commodore 
Ready Printer 

Special 

IlIILASERCOMPACTXT 
• PC-Xl 

Compatible 
• 4.77 - 8.00 Mhz 

Super Turbo 
Clock Speed 

• BuUt-ln 51/. Drive 
• Bultt-In AGB 

Video Output 

ONLY $475 95 

• Parallel Printer 
Port 

• Serial RS232 
• Joystick/Game 

Port 

fit BLUE DtIP PC 
PERSONAL 
COMPUTER 

• 4.77 Mhz 

-"" • Dual lloppy 
• Green monitor 

included 

$57995 
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___ Lyco Means Total Service. ~Mo~~~1~:lue. Oi 

Mark " Mac" Bowser, 
Sales Manager 

I would porsonally 
like to thank all 01 our 
past customers for 
helping 10 make Lyco 
Computer one of the 
largost mall order 
companies and a 
leader in the Industry. 
Also, I would like 10 
extend my personal 
invitation 10 all computer 
onlhuslasls who have 
nol experienced the 
services that we provide. 
Please call our trained 

sales slatl al our 1011 free number to Inquire about our 
dive/se product line and weekly specials. 

Flrsl and foremosl our philosophy is to keep abreast 
01 the changing markel so that we can provide you wilh 
nol only factory-fresh merchandise but also the newest 
modols offered by the manulaClutors at tho absoluto best 
possible prices. And we oUer the widest selection 01 
computer hardware. software and accessories. 

Fecl/ree to call Lyco II you wanl to know more about 
a partlcutar item. I can' t stress enough that our toll-I ree 
number is not just lor orders. Many companies have a 
\oll-free number lor ordering. but if you JUSt want to ask a 
question about a product. you have \0 make a toll call. Not 
at Lyco. Our trained sales stall is knowledgeable about all 
tho products we stock and is happy to answer any questions 
you may have. We will do our best to make sure that the 
product you select will fi l your application, We also have 
Saturday hours - one more reason to call us lor all your 
computer needs. 

Once you 've placed your order w ith Lyco, we don" 
forget about you. Our friend ly. professional customer 
service representatives will lind answers to your questions 

about the status of an 
order. warranties. 
product availability. or 
prices. 

Lyco Computer 
stocks a multimillion 
dollar Inventory of 
factory-fresh 
merchandise. Chances 
are we have e:w:acUy 
what you want right in 
our warehouse. And that 
means you'lI get it fast. 
In lac!. orders are 
normally shipped within 
24 hours. Free shipping 
on prepaid cash orders 
over $50, and there is 
no deposit required on 

C.O.D. orders. Air freight or UPS Blue/Red Label shipping is 
available. too. And all products carry the full manufacturers' 
warranties. 

I can't see why anyone would shop anywhere else. Solec­
tlon from our huge In·stock inventory, besl price. service that 
can't be beat- we've got It all here at Lyco Computer. 

TO ORDER, CALL TOLL·FREE : '-800·233-8760 
New PA Wats: 1·8{)Q-233-8760 

Outside Continental US Cali: 1·717-494·1 030 

Hours: gAM to BPM, Mon. - Thurs. 
gAM to 6PM, Friday - l OAM to 6PM, Saturday 

For Customer Service, call 1-717-494-1670, 
9AM to 5PM, Mon. - Frl. 

Or write: Lyco Computer, Inc. 
P.O. Be:w: 5088. Jersey Shore. PA 17740 

_ AVilla. l200e Hayes 
CornpatitM ~ 

_ Direct CorvIecI C"'O 10 
YOU' C64il2li 

_ FrH Ouanlum L.rok Software 

Only $89.95 

OVS·!O 51'0 . .. ".503.99 
OV5-75 5\!. , ........... $12,95 
OV5-'Q 3f!, ....... ___ ._ .. 59.95 

s.ve .,p 10 50% oil 
bnorld prionl CIotl lot your 

mab.nd~1 

Color Ribbons 
Available 

i"etec.l<. .. ...... $35.95 
)(eIee ~ .. , S55.95 

...... ~. __ ..... 589.95 

New 
M-3 Mouse r •• _ , __ 

1351 CompaIbIe 

Call 'or 

5-1/4 
~ .. -
""'''1: 
SSOO ... ~~ .. ~ 
DSOO ~.~_ ...... , 
SSOD .. .. 
DSOO ... ~ •• _ 

8I(C: 
OStlD • 
DSHO .......... , 

"""'" OSOC 
1f1lfbM1rn: 
SSOO ...... .. 
DSOO ..... _ .. . 

3.5 
Ma.u: 
SSOO .... __ 

DSOO ..... ..... . ...... , 
SSOO ... _, .. 
0500 ......... .. 
1f~11rn : 
SSOO .. _ ... _ 
D5OO .......... . 
IKC: 
SSOO ____ • 
0500 _ .... __ . 

o-fIcSSOC 
...... osO< 

Tee 2 ...... _.H 
Tee S ... _ .. __ 

TIoC 1+ IOM', 
Economy ..... 
SIll< S1Idt _._ .. 
BI6ck t.IaJr ..... .... .w.., 
BaIharde ..... 
Wlmo.- 909 ,. 
Wloo IBWAP 

.-"'" . 
KtflftKC!ll~ 

Ktatt PC JcysI c.ns .. _ ....... _. 
Ksidl !.Iue M.o 

Prlcel I 
Introductory • 

t--....---i . 
Mouse Pads 
proYIcjM dN'\ _-II .. 
lace lor your mouse 

NcHnat ~ 10 ....... ..-

Mouse 
Cleaner 

$9.95 

PM 1081/ Iog 
IWC _ .... _ .. _. 

1280 ............ . 

",." ""'" SrOkOahaSp! 

1000"-1 lao 
ISO _11vor lSO __ 

lOOOal'l. Gr. b 
1000 mailing ~ 200_,01(' 
T_ .... L 

C.O.O. Rllk·F, .. Policy: _ ,,.. ma""'aclurers' warrant"' _ no sale, 1U000$kIe 
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~: MId 5.5 ~ 3.,. 10< priority . .... _ dNlar-ce on P6fS<)r'IaI CI'IeCks 
_ we _ lor creelil card lhen - """y. CDfT1PIIIibItIy no! g.;arantNd . rei.." 
aulhOrllation ".q"~e<l • CMl IO new ptOdUCI O""'nI&e. rei.." 'es!rictions aQIlIy . 
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... ••... 110.115 
... .......... $12.115 
.P ........• $26.95 
... ... ..... _ .. $$.95 

.•.••..••.••.•• SII.95 
... _ 510.115 

...•...• $11.99 
.•.. __ •.• _ $19.99 
... _ •• _ ...• S1 8.15 
._ •••••.•••• 524.115 
••.•.•..• __ $29.115 
._ ...•.• _ .. S14.os 
PC _ ... _ ' 18.86 

• ............. $21.115 
~ ... _._ .•.. 18.115 

$9.115 
.... $11.95 

SII.II5 
..... $9.115 

!riel ....... $9.95 

$19.95 
PPl0HI DUI!eI 
powMIrtp .• ___ ......•.•.•. $9.95 

51'. Qrio;e CIe""'" 
with program .• 
3.S Ortve Clelroer 
CMP 154 ••••••••••.•.•••.•.• . 

RS232 ABC __ .•. __ ._ .• $015.95 
CetIl ABC ...... ..•.• _. __ . $019.95 
FIS232 AOCO •.•.•.•. __ .. Sot9.95 
CetIl A8CD .• ~. __ .. _ •. _ $019.115 

SKC T120 VHS 
Video Tape: 

0.-.. _ .. __ ._._ 

GeowriIe 128 .. _ .. _._. 

--"" .~~:= ::j I!&r1<&Iey TrIPak _. -. ... ,,­
Cetrnen Sal> o;.go 
GrIP"k UI. 1. n, 111 • 
Pml Sha!I • 

"'" "'." 

A!>QerUI 
MatbIII Mild"... ....•...•. $20.95 
SW1Ioel I ............. 525.95 
Yeager'. AFT •..•••• .••.• $22.95 
ep.,.,., 
Destroyer ..•.•.•. _ ..•... _ .. $22.115 
FastkJad ..•. . .• _._ .. 519.95 
SuO Sallie .•....•.•••..•....• $22.95 
Wf"lClI Games ............. $ 11.115 
Ca5!omII. a....... ........ $2U 5 
Grljll"b SaapbOolc •.•.•. SUS 
SUo Sp;wIa ~. $22.95 
SurrmH Gamu II _. __ $11.95 
WOf1d Gamu ........ .... _ $22.115 
.lei Combe! .. _._._._._ .... $8.115 

" ..... " Efile ._ •. __ ._ .•. __ ...• _ S1U5 
GobIn Path ___ .•. _ $22.95 
Guild 01 Thio!rtu ..• _._ .. $22.95 
P.-wn •.••••••• _ ... .......... _. $22.115 
Tracker ....•.. _._. 522.95 
SWglIdet ............ _ ....... S18.115 
S&nlfy ...••••••• $22.115 

MlcroIug ... , 
~ag. BaIMlbo.I ..... $22.95 
G_,al Manage, ........ $16.95 
Slid ObI< .. • $ 13.95 
l.1icroIoag. Wmsling .... $16.95 
·67 Team 0;81\ •••••.•.• •• .• $ 11 .95 

MlcroproM: 
Altbome RancIO< ••••••••.• 522.95 
F·15 SIrlkf1 Eap ........ $111.85 
Oo.nsl>lp _ ......•• $ 111.115 
Kennedy Approacrl ...... $13.115 
Sillln! SeMca .......... $111.115 
Solo Fight ..•.•. S 13.115 
Top Guvw . 

Softwere Slmulllllonl: 
Pur, Sial BQ&bd •. _ . . 

FoatbIJ •... _ .•....•.•. _ •.•. 

Pure SIal CoIIejIe ......... . 
$prlngbc:- rd, --C&l1iftcale Male .. ......... 129.95 
Clip An VrA. ,1 •.. .. .... . $17.95 
Clip M Va..,2 . $23.95 
Clip All VrA. ,3 ...... .... . $17.95 
O'~ ExpanOer" $21.95 

S"'1&g1c SlmuII Uon t: 
~ ................... S33.95 
Ph.ItII&Sla II .... $22.95 
~ .... III ._ .... _ .•.... . $22.95 
Rir9 01 bII'" ...•...•.•.•... $22.115 
Rood w. 2000 ._._._ .. $22.115 
She'" 01 SprIng _.~ .•.•. $22.115 
WIutdI Crown ..•.•.•.•.•. $22.115 
W~ ConsIr •• _._ •. 516.95 
~ ._ •• __ .•.• _ $33.95 
BaIlIe rA NH!I&rn ._._ •. $28.95 
E1&mIl ~ _ •.•.•. _ •. $22.95 
S/"IiIoI"I . __ H •• _ •• _ •••••• $22.95 

SUbloglc, 
FlIght SimoAIIOI II ._._ •. $31.49 
.lIrI SimtHtoI ~ __ .... ~. 524.115 

MiuIon~ ... 

I~"':;" -- ·· 

~ Trilogy • __ ._ .... 

01" A CaI&ncIIf •• M •• 

DeIO'Oyeo" _ ...• __ •.••••. _ •• 
~ Monst.- _._._ •.. . 

AovlM ...............•... _ .... . 
St. Sp;wIa aa- ... 522.95 
SuO Battle SitrUaIor .•. $22.95 _ ..... 
W_ ..... ........ 
Stargl""" 
Ol.ild 01 Thkrv&e ••••••••• 525.95 

M'cro"-llll4l: 
Microleig. BQ&ba1 ..... $22.95 
G-..al Manag&t ....•••• 11S.95 
Stal Disk . . ... .. $13.95 

MIcn>proM: 
Con1'Iid in Vl&tnam •. M • • $22.95 
CruucI& In Europe ...... $22.95 
0&dU>n In 09Mr1 .... ... $22.115 
F·1S SIrIc, ~ ..•..... $22.115 
$iItnII SIIvIc& H_.H ••• _ •• $22.95 
G\nIIip •. M •••• _ •• __ • __ 521.95 
Pirelas •.•.• _ ...• _ ._ •.•.•..• $22.95 ...... 
Ultima I ....... _____ ..... $22.95 
lIIIima 111 . • •• 122.95 
Utima IV .• __ •. _._ •••••.•• $33.95 
Moebius •. _ •.•. _ ._ ........ $33.95 
Ogre .•.•.•.•.• _._ •.. _._ •.•. $18.95 

Strlt&g lc SlmultrUonI: 
Ro.d w. 2000 ........... 122.95 
G~ ..... _ ... .... _ .. 133.95 
Wlzarm Crown ... 122.95 

Subloglc : 
.lei Sio:rdaIor ........... .... $31 .49 
Scenery Japan •...•... .... $11.95 
Scenery San Fran . .....• $ 17.95 
Scenery 'H' S ........... $64.95 
F1Ight SimiUlO' .... ... ... $3(.95 

Tlm&work., 
s-Mllcalc .••.•••.••••......... $39.115 
Wordwlller ......... $3(.8S 

UnllOn WOt1d : 
MGaJety 2 ................ $1-4.95 
Naws MMte< •.•••••• .••.•. S.9.95 

. 129.95 
• ••.••..•• $11.95 



Price Guarantee 
Since 1981 , we have Iod the Industry by 

continuing to oHer the lowest national 
prices while providing quality service. Many 
companies have come and gone trying to 
imitate OUf quality and service. II by some 
overslghl we do not have the IOwesl prices 
advenised on the products you desire, 
Ihon wo would appreclale the opporlunity 
10 rectify this oversight. § 

Panasonic 
1092i 

• 240 CPS/12 Character 
Mode 

• Push Feed Tractor 
• NLO Mode 48 CPS 
• Excellenl Versatility 
• Interlacing Available lor 

IBM PC and Many 
Others 

Monitors ~ Modems .. _ 

Thornton: 
230 ""- Tl\JIT _.M.MM $19.95 
.SO""-"LIS' $6995' 
"20COA .... _._ .............. $199.95 
" !lOCOA ...... , ............... 5.259.95 
«liO eOA ........................ $319.95 
-'315 UlIrIScan $389 95 
GS 100 EOACatd ... $ 129.95 
GS 200 Sul* ca,d ... $219.95 

'Otwotll/#. LIm/I«! 

IL ~-i 
~~@If.t . 
"r. ••• . "...! • • ;--;:-" . 

NX-1000 

$165 

~ 

95 

SEIKOSHA 
sP I80Ai .•. _ .. _ ........ $1 29.95 
51' llIOVC . ____ . __ .. $12995 

SP lOOOVC 51399S 
sP IIXKlAP ..... _. __ • __ SI69.95 
51' I200VC . _____ . $ISS.95 

51' I200AJ .... H_.~. __ $165.95 
SP 1200A5 RS232 ... _. 5165.95 
SL lOA) _ .• __ .• _ ..•. _. ___ S2!III.95 

MP I3CII)A< S26995 
MPS300AI .... H ........... $3119.9S 
MP5-420AI ....................... S6]'g.95 
SP Series RibOon ................ S7.95 
SK3000 AI ...................... $339.95 
SK3005 AI ...................... 5-41 9.95 
spe \() ... _ .... $CAll 
SL 13OAI ......................... S599.95 

Toshiba 
341 SL ...... _ ........•.•...•.....•. __ S6S9 
P3S1 ..- II ...................... $899 
351 SK 4110 CPS ................ SIOl!il 

8""" Clllp: 
6CM ITO' .... "l ........ H .... $15 
8CM IT_m .. _._ .... $19 

NEC: 
MuIIIl)'f\C II .......... . .....•.•. 5559 

Sin 1 110 oy,,- NEC Mu"IIYI'IC 
wl\tl TlIomlOn -'318 UIIrIS<;ln 

S3n.t!I 

.. 144 cps Omit 
• 36 cps NLO 
• EZ Operallon Front 

Penol Control 

Nt.- IO w 0 Catl .M.H.. SI59.iS 
NK· lOOO ..... SI&SiS 
NK·IIXKlC .• __ M_ ..... $115.95 
NK·lOOO Cob ___ S225.95 
N)(.IOOOC Cob ____ 5229.11!; 
NK·15 _______ $295.95 

NO-IO .. S26S.95 
ND-15 •. _ 
NA· IO ...... 

5319.11!; 

.~ ..... S309 
NA·15 ... . ... $0125.95 
NII· IS 2. Pin ................... S6S"9.95 
NI12~ 102. Pin $012595 
NII2. · \5 2. Pin .............. $559.95 

~CITIZEN 
120 0 $ 1.995 
180 0 ........ H ..................... 5169.95 
MsP· IO ..... .. ............. 5251.95 
MsP..o ...... • ............. $289.95 
MSP·IS ........ H ................. $324.95 
Msp·50 ...... _M_ .... _ ........ $3l1li.95 

--MSP"S ... _ ..................... $0125.95 
MSP·SS ........ __ .. S4M.95 

P!_" 35 $01&4 95 
TnbulG 224 .............. 5624.95 

THOMSONt, 
4120 Monitor 

AYII .. : 
1200e ............ _. ___ .... _ 5-68.95 

12001 PC c.d .................. $69.95 
1200IIc Modem ...•..•.•.• _._. $89.95 

",. .... ........... 51 ]'g.95 . '4-RGSIYIOOO 
a>rrtpC>SoIe analog 

• Com!>aI;t,!oWJlf\leM Z.QOi pc caro ..... ........... $ 169.95 

Md Commodot, Hly .. : 

• RGBOOla<:llbkl$19995 5tnaJtmocMm300 ............ $1 . 9.95 
~Od SmanmodOm 1200 ........ _ $2M 95 

$martmoCIom 2-'00 .. _ ...... $0125.95 

SEIKOSHA 
Sp l80Ve 
• 100 cps draft 
• 20 cps NLQ 
• Direct connect 

for Commodore 

Seikosha price 
increases possible 
- please order 
early. 

lMOO $11595 
FX86E . _____ •. __ •. 5289.95 

FX286E _ $0129.95 
EXIIOO ____ ... _H S3U.95 

EXlOOO $'-6!iI95 
lO5OO __ . ___ • ___ $C.f.ll 

lOIOOO _H ... ____ .M_ S5-49.95 
lO25OO _'M_' ___ ' ___ $&19.95 

GOOSOO ...• _ •.• _ ............. SlOW 
lO85O .•... H ...... __ .H .... M .. ' $0199.95 
lOIOSO .................... , .... ... 5619 ,95 

OIQ!?t\TA 
Qiurnat, 20 S 11 9 
()ljm,)IC 20 w Cat1 ...•.....• S 119.95 
120 .... _._ ...•... H ................ SI89.95 
180 .. _ .......... H ........... ,M ..... $219.95 
182 ' S225 95 
183 ._._._ .... _._ ... _."._ ..... S2' 9.95 
192 , .............................. $3Oi,95 
193+ .............. __ .•.•.•. _ •.. ",.9.95 
292 w ,nll,l1_ ................ $oI4!i1.95 
293 w 'onIori _ __ •.. _ ...... $585.95 

~ w 'onIer1_ .. .., S619.95 
393 . .. ...................... $955 .95 

Panasonic 
loeoo MoGel II ................. 51M.95 
10911 MooeI" _. __ .. _._ SIM.95 
1092i ________ • $295.95 

1592 _ ...... _ .. _._ .... ~_. 5399.95 
IS9S __ ._. ___ . __ 5-W!iJ.95 

3131 _.. . 12&11.95 
3 151 _ ... _ .... __ .......... H .. $01 18.95 
KXP 44SO ~ ~'_'_"'M SCAU. 
15U 24 Pin $5Sf95 
Fu Panner .... _ ~.~ .... ~ .. ssa9 is 

DIABLO 
025 $0199 95 
635 .......................... , ... Sm ,li5 

BROTHER 
MI I()9 S I95 
M tol-09 .•. ___ .•...•• _ ........... H ... S299 

MI5119 ............. H ................... S335 
.m 

T_wmeo- 6 001 & O ... y ••••• S895I 
M. n 4l _ ............ _ .... _ .......... $599 
HR20 . . .. .... 5339 
HA40 ..... $569 
HAGO .......................... ..... 51011.95 

Join the thousands who shop Lyco and Save! .-_ 



larry Colton 

Last month we began writing a 
complete four -function math drill 
program. We left off with a GET 
statement at the end of ou r math 
menu. Let's fini sh the program: 

16Cl N" UI : O- RND( - T l ) : REM SE 
E ARTI C LE 

The variable N controls prob­
lem difficulty (skill level). It is the 
largest number added to or sub­
tracted from; the largest mu ltiplica­
tion table; and the greatest answer 
in a div ision problem. 

Ten is an average difficulty lev­
el , which you can change-before 
the program is run, of course-to 
suit the user's ability. 

Handling Th. Chor.s 
With Subroutines 
We need several sub routin es fo r 
presenting the four types of math 
problems. You might recall that 
ON-G05UBs are an efficient way 
to access them, so we need to con­
vert the four possibl e strings (''1'', 
" 2", "3", or " 4" ) from li ne 150 into 
numeric values, say, X. Rt!membt! r 
that the VAL function does just tha t: 

17{l X:VAL(A$) 

Our main program loop starts 
at the next line, which is a problem 
counter, P. It starts at 0 each time 
the progrilm is run and is incre­
mented by 1 for each problem: 

18e P=P+l 

Values of X (line 170) arc used 
in a pair of ON-G05UBs to send 
control 10 the su broulines fo r gener­
ating and displaying the problems: 

190 ONX GOSUB280 , 280 , 22{l , 22{l 
2(Hl OtIXGOSUBJS C, 36Cl , 37G , 4 Hl 

Nole carefull y that each of the 
above lines is executed separately; 
that is, a value of X= I will access 
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first the subrout ine ill line 280, then 
the su broutine alli ne 350. A value of 
X= 3 will access, in sequence, the 
subroutines at lines 220 and 370. 

We then call another subroutine 
to check the answer, and send con­
trol back to line 180 to begin creating 
a new problem: 

2 10 GOSUB 42 {l : GOT0 18{l 

A Two-Entry-Point Subroutine 
The subroutine called by line 190 
nms from lines 220 to 340 and has 
two entry points. Only the last part of 
the subroutin e (begin nin g at line 
280) is used for addition and subtrac­
tion (X is I or 2); the entire subrou ­
tine starting at \ine 220 is necessary 
for multiplication and division (X is 3 
or 4). 

Let's begin at the second entry 
point since that's the order in which 
they're called in line 190: 

28C A- INT(N · RNO(l)+l 
290 B"'INT(N " RND(l)+l 

These are our primary RNO 
funct ion lines; they genera te two 
numbers from I to N, which was de­
fined in line 160 and di sc ussed 
above. Both num bers are used in ad­
dition and subtract io n problems, 
though only one is used in multipli­
cation and division problems. 

Next, we should add a line to 
hilndle a peculiarity of subtraction 
problems. Since we want our an­
S\\'eTS to be nonzero and positive, A 
(the number subtracted from) must 
be larger th an B (the number to 
subtract): 

30\1 IF (X"2 J ANO (,>,<"S) THEIl28C 

We use an IF-THE N to check 
whether \\'e're subtracting (X is 2) 
1I11d whether A is less than or equal to 
B. If both conditions are met, we 
must generate more pairs of random 
numbers until A is greater than B. 
(This explains the occasional short 
delay in ge nerat ing subtraction 
problems.) 

Color-Coded Screens 
The next lines set the stage fo r dis­
p layi ng the problems on a blue 
screen. Later we' ll color-code the 
screen for right (green) and wrong 
(red) answers. 

H {l PRINT " {CLRj ": POKES)281 , 6 : R 
EM FOR C16 liND C+ 4 - USE co 
LORA , 7 I NSTEAO OF PO KE 

32C FORJ - IT07 : PRINT : NEXT 
3)Cl PRINT : PR I NTAB (6) " PRESS ON!. 

'( RET URN ~-OR AN SWER " 
H{l PRINT : PRINTTAB(13) ; : RET VRN 

Now, write the lines for the sub­
routine's first entry point, that is, for 
multiplication and di vision problems 
(X is 3 or 4). 

221l IFfLlIG-lTHEN28(J 

Here we ' re ch ecki ng to see 
whe ther ,1 signal (Jag ha s been 
"raised." We'll raise that flag later in 
the program (see line 530) by mak­
ing the variable FLAG (FL) equal to 
1, signifying that the program has 
been run through at least once, and 
that the user wants to continue. 

If FL is I , we don't need to ask 
agai n which multipli cation or divi ­
sion table to use; the progra m will 
skip lines 230-270. However, at the 
first run, FL = O and control win fall 
through to line 230: 

2 30 PRINT :PRINTTAB(l) " TABLF: "; 
H{l INPUTTS 
2S{l T"VAL(TSj 

We use INPUT becal1se the 
user may need to type two digits. T 
will become one of the numbers to 
be multiplied in multipli cation 
problems or the number to divide 
by in division problems. 

Now we mu st check to see 
wh ether the table value is greater 
than the previously selected skil l 
level (line 160) or less than 1 (we 
will not p resen t prob lems with 
numbers less than 1): 

260 IFT>NTflENPRINT"/3 UP) ":·GOT 
02)e 

27{l IFT<ITI1I':NPR IN T " /3 UP} ": GOT 
023" 



This brings us to lines 
280-340, which we've a lready 
written. The sale RETURN in line 
340 suffices to end the subroutine, 
no matter whether the entry point 
is at line 220 or 280. 

Incidentally, if you were writ­
ing a program like this from scratch, 
how would you know where the 
subroutines would be? That is, how 
would you know, when writing line 
190, that the subroutine entry 
points would be at 220 and 280? 

You probably wou ldn't. It 's a 
good idea to write Ihe subroutine(s) 
al distant, easy-Io-remember line 
numbers (for example, 500, 1000, 
1500, and so on), then (mostly for 
neatness) ren umber the program 
with a renumbering utility such as 
"Renumber 64" in the November 
1987 issue. 

Displaying The Problems 
Next, \Ale write the subroutines for 
actually displaying the problems. 
These are called in line 200, which 
is encountered upon RETURN from 
line 340. First fo r addition: 
350 PRINTA"+ " a " - "; :C -A +a : RETUR 

N 

Then for subtraction: 
360 PR INTA "-" a "- "; : C-A - B : RE 

TURN 

For multiplication, it would be 
nice if the problem wcre displayed 
with the chosen table value T dis­
played first sometimes, and second 
oth~ times. That sounds like an­
other chance to use RND: 

370 L-INT(2 " RND(1))tl 
380 ONLCOT0390 ,49 0 

These two lines ca use the pro­
gram randomly to GOTO line 390 
or 400, depending on whether L is 1 
or 2. 

399 PR INTT"X "A" - "; : C-A " T: RETUR 
N 

400 PR INTA"O" T"_";:C_A " T:RETUR 
N 

Note that we can print X on the 
screen to signify mult iplied by, even 
though the computer's BASIC in­
terpreter recogn izes only ". Last, fo r 
division: 
419 PR HITA" T" / " T" -"; :C - A : RETUR 

N 

We print / to the screen to 
mean divided by, which is the sa me 
sign the computer recognizes in its 
computations. T - the multiplica -

tion or division table value-has 
been gathered from the user in lines 
240-250. 

Calculating The Answers 
In a ll four problem -generating 
lines, the value C is calculated; it 's 
the right answer to the problem. 
Calculating C in addition and sub­
traction problems is easy: A + B "" C 
(line 350) and A-B=C (line 360). 

Multiplication is slightly more 
difficult. We must employ the user's 
table value T and only one of the 
randomly generated numbers (A is 
chosen arbitrarily) to create the an­
swer: C = A·T (lines 390 and 400). 

Division is the trickiest. If the 
user picks a table value T of 7, then 7 
is used as the number to be divided 
by. 

Our difficulty level is 10, so our 
two rando mly gene ra ted num­
bers-A and B-will be in the range 
1-10. What do we do with them? 

The answer is to preftullliply 
one of them (say A) by T (in this 
case, 7). That will create the num­
ber to be divided illto. The answer 
will then be the random number: 
C - A (line 410). B isn't used. 

Checking The Answers 
Back at line 210 we called a subrou­
tine at 420 to check the ansy·o'er. 
Here's how it starts: 

4290$a"" :INPUTD$ 
439 D-VA L (OS) 

D is now the user's answer. We 
should compare it with the right an­
swer (C) and, if they are equal, send 
control of the program to the right­
answer routine, which begins at 
line 480: 
449 IFC-OTHEN 489 

If the answe r is wrong (C 
doesn't eq u al D) , control falls 
through to line 450, which begins 
the wrong-ans\\TCr routine: 

450 POKES3281 , 2:RE'.M FOR C16 AN 
o C+4 - USE COLOR9 , 3 INSTEA 
o OF POKE 

469 PRINT : PRINTTAB(i2)"THE ANS 
WER IS"C 

4 79 COTO 5U! 

These th ree lines turn the 
screen red (color code for wrong an­
swers), print the correct answer C, 
and send control to line 510. 

Line 440 says that if C = D, 
cont rol s hou ld go to the right ­
answer routine, which begins at 

line 480: 

489 POKES3281,S : REM FOR C16 AN 
o C+4 - USE COLDR9 , 6 INSTEA 
o OF POKE 

499 PRINT:PRItlTAB(16)"CDOO!" 
59B K-K+1 
SiB PRINT:PRINT"PRESS RETURN T 

a CONTINUE DR 0 TO OUIT." 

Line 480 turns the screen green 
(color code for correct answers) and 
line 490 prints a complimentary 
message. 

Line 500 is a counter for correct 
answers. K begins at 0 (as do all 
variables when a program is first 
run) and is incremented by 1 for 
each correct ans\vcr. 

Line 510 prin ts a message to 
offer the option to continue (press 
RETURN) or quit (press Q). Let's 
GET the user's response: 
529 CETBS : If(a$()CItR$(ll))AND( 

B$()"O")THENS29 

We'll cover the CHR$ function 
later. This IF-THEN statement says 
that if the user doesn 't press either 
RETURN or Q, the program will 
just loop at line 520. The response if 
the RETUR N key is pressed: 

539 tFsS -CHR$(13)THENFLAC- l:RE 
TURN 

We referred to this line when 
\\TC explained line 220. Up to this 
point FLAG (FL) has been O. But 
when the user signifies (by pressing 
RETURN) that he or she wants to 
continue, line 530 makes FLAG = 1. 
We have literally raised a flag as a 
signal , and it stays raised until the 
program is run again. 

Control falls through to line 
540 if Q (to quit) is pressed. The 
<;creen is clea red and colored blue: 

S49 PRINT"{CLR} " : POKE5J281 , 6 : F 
DR C16 AND C+4 - USE COLORO 
,7 I NSTEAD OF POKE 

Keeping Score 
Finall y, \\TC need to print out the 
score. K is our co rrec t-a nswer 
counter and P is the number of 
problems presented: 

559 PRINT: PRINT " SCORE : "K "CORRE 
CT OUT DF " P"PROBLEMS 

A complete listing is fo und in 
the Program Listings section. Try 
the program yourself al any skill 
level (line 160) you wish, or you 
can encourage a child to practice his 
or her homework with it. 

See program list illg 0 11 page 90. • 
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Fred D'ignazio 
Contributing Editor 

In this month's mailbag I received a 
letter from Art Oswald of Goshen, 
Indiana. Art was responding to my 
article in the November COMPUTE! 
magazine about computers of the 
future . He wrote: " In the future, the 
phrase '1 wonder' will become ob­
solete.1 won't have to wonder what 
would happen if, or wonder what 
something was like, or wonder how 
something might be. I would just 
ask my computer, and it would sim­
ulate by means of holographic pro­
jection anything my imagination 
could come up with." 

Now, I ask you, Art is this 
something to look forward to or 
something to dread? 

I have a new science-fiction 
book coming out which dea ls with 
this subject-the effect of comput­
ers (and electronic media, in gener­
al) on the human imagination. The 
bouk is Robot Odyssey I: Escape from 
Robotropolis (To r Books, April 
1988). Listen to two teenage boys 
carrying on a conversation in the 
year 2014: We tllink plenty IIsillg 
computers, but we dOll't imagine. We 
dOll't have to imagille what tile fourtl! 
dimellsion is, or what willllappm if 
we combine two chemicals, or what 
the dark side of tile mooll looks like. 
The c(lmputer is there a step allead of 
ollr imagination witl! its fantastic 
graplu'cs, cartoons, and music. We ,!O 
10llger imagine because til e computer 
call do our imagining for liS. 

"50 wily imagine?" Les said. "My 
pop says most people's imagillatio,!s 
are vague and fuzzy anyway. If tile 
computer jmagi/!es stllff for tlrem, it'l/ 
probably be a big improvemcut. 

Les is right. If the computer 
"imagines" something, it is usually 
based on a database of facts, the vi­
sion of an artist, or a scientific mod­
el created by experts. How could 
our puny imaginations compete 
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Worlds Of Wonder-WOW! 

with images that are this inspired, 
detailed, and exact? 

Frontiers Of Knowledge 
Science-fiction writers think a lot 
about new worlds of wonder. It is 
the human desire to "go boldly 
where no man has gone before" 
that is among our more noble im­
pulses. It may even be the "engine" 
that drives us \0 innovate, invent, 
and take risks. Without this engine, 
\\fe might sink into a kind of emo­
tional and intellectual swamp. Life 
could become extre mel y boring. 
Every time we contemplated a deci­
sion, we wou ld first ask our com­
puter, "What if?" and see what the 
consequences might be. Knowing 
too much might even paralyze us 
and cool our risk-taking ardor. 

Imagination Amplifiers 
Art writes that the phrase I wonder 
may be rendered obsolete by com­
puters, but I'm not certain that he's 
right. Instead, 1 think that we could 
use computers to stimulate our 
imagination and make us wonder 
about things even more. 

Where does our imagination 
come from? I picture the imagina­
tion as a Lego™ set of memory 
blocks stuffed into the toy chest of 
our mind. When we imagine some­
thing, v."C are quickly and intuitively 
building a tiny picture inside our 
heads out of those blocks . The 
blocks are made up of images , 
tastes, smells, touches, emotions, 
and so on-all sorts of things that 
we've experienced and then tucked 
away in a corner of our minds. The 
quality of what we imagine de ­
pends on three things: how often 
we imagine, the quantity and diver­
sity of block s that we have to 
choose from, and our ability to 
combine the blocks in original­
and piercingly true-ways. 

Most of us have " pop" imagi­
nations created from images su p-

plied to us by pop culture. We read 
popular books, see popu lar movies, 
watch the same sitcoms and com­
mercia ls, and read the same news 
stories in our newspapers. It 's no 
wonder that much of w hat we 
imagine is made up of prefab struc­
tures derived, second hand, from 
society's small group of master 
" imagineers." Electronic media has 
made it possible for these imagineers 
to distribute their imaginations in 
irresistible packages. If you have 
any doubt, ask an elementary­
school teacher. Her students come 
to school singing jingles from com­
mercials and write "original" com­
positions which really are thinly 
disguised copies of toy ads, movies, 
and Saturday morning cartoons. 

Where does the computer fit 
into this picture? It could be our 
biggest defense against the imagi­
nation monopoly which the dis­
pensers of pop culture now have. If 
we ca n tell the computer " I won­
der" or ask it "What if?" it will 
work with us to build compelling 
images of what We imagine. If the 
process is interactive, and we can 
imagine in rough drafts, then we 
ca n polish, ornament, and rework 
our images as easily as a chi ld 
working with sand on a beach. 
Then maybe the images inside ou r 
heads will be from imagination ex­
periments that we do with our com­
puters and not sta le, le ftover 
images pulled from the refrigerator 
of pop culture. 

What do you think, readers? 
What have computers done to your 
imagination? What might they do 
in the future? Write: 
Fred D'lgllazio 
c/o COMPUTErs Gaultr 
324 W. Wflldover Aven ul.', Suite 200 
Grtlmsboro, NC 27408 

• 



Todd Heirnarck 
Contributing Editor 

Last month, we looked at some 
strategies for speeding up BASIC 
programs. Here's one more idea: 
Throw BASIC out the window and 
convert the program to machine 
language (ML). 

But what if you don't know ML 
and have no plans to sta rt learning 
it? No problem; just buy a BASIC 
compiler. There arc several good 
compilers available for the 64 and 
128. Let's look at what they do to 
speed up BASIC. 

ML: The Bottom Line 
Ultimately, the only language your 
computer understands is machine 
language, the language of the ma­
chine. What \ve call BASIC is really 
just another ML program. When 
you turn on a 64 or a 128, the p~o­
gram call ed BASIC automatically 
Tuns. (On other computers, such as 
the IBM Pc' you start out in DOS 
and if you want to use BASIC, you 
must load it from a disk.) 

Commodore BASIC is an illter­
preted language. When a program 
runs, the computer starts at the be­
ginning and handles the individual 
BASIC commands one by one. A 
good illustrative example is the 
PRINT command, which is very flex­
ible. It can print numeric variables, 
string variables, calculations, literal 
strings, or literal numbers-PRINT 
A: PRINT A$: PRINT 3 + 5,TAN 
(A • B), PRINT " PLEASE WA IT", 
PRINT 5. 

When the BASIC interp reter 
sees a line that includes PRINT A$, 
it looks up the PRINT command 
and starts to evaluate the parame­
ters following it, which might be 
variable names, functions, calcula­
tions, or several other possibilities 
like parentheses. After figuring out 
that A$ is a variable, the interpreter 
goes off into variable memory to 
find the string. It searches sequen-

tially through every currently de­
fined variable until it finds the right 
one. Then it goes to the routine for 
printing the string. All of this hap­
pens while Ihe program is rullning . 

Compilers handle a lot of the 
busywork in advance. A compil er 
would assign the variable A$ to a 
specific place in memory. Then, 
when it's ready to PRINT A$, the 
compiled program already knows 
that it's a string (not a number) to 
be printed, and it knows where the 
string is located. In effect, a compil­
er translates BASIC commands into 
their ML equivalents, taking care of 
many details (like where variables 
live) in advance. 

Adjusting Clock Speed 
One more speed-up trick is worth 
mentioning. If you have a 128, you 
can type FAST to instantly double 
the speed of all BASIC and ML pro­
grams. It works great in 80-column 
mode. In 40-column mode the screen 
goes blank, although programs will 
still run without the visible screen . 
The FAST command doubles the 
speed of the internal clock. Note that 
this clock is separate from the jiffy 
clock and the two time-of-day clocks. 

A Commodore 64 uses a 65 10 
processor and has only one c1ock­
speed: 1 MegaHertz (M Hz), which 
means the clock ticks a million 
times a second. Each tick is called 
one cycle. The 128's 8510 processor 
can operate at two clockspeeds: 1 
MHz or 2 MHz. When you double 
the speed of the clock, every ma­
chine language instruction executes 
twice as fast. 

By way of comparison, the 
original IBM PC had a clockspeed 
of 4.77 MHz, which might lead you 
to believe that the PC is four to five 
times faster than a 64. 

The IBM uses a different pro­
cessor, however, which complicates 
the answer. Commodore's Jump to 
SubRoutine USR) command, for ex­
ample, uses six clock cycles. Given 

Clocks and Cycles 

1 million cycles per second, you 
could spend one second executing 
about 167,000 JSRs. The equiva lent 
ML command on the IBM PC is 
CA LL, which takes either 19 cycles 
or 28, depending on whether 
you're staying within the current 
64K address space. With a clock­
speed of 4.77 MHz and 19 cycles 
per instruction, you could execute 
about 251,000 CALLs, which is 
faste r than the 64, to be sure, but 
only by a factor of about 50 percent, 
1101 500 percent. 

IBM PC mach ine language 
consistentl y uses more clock cycles 
per instruction. Compa ring a regis­
ter to an immediate value (CMP 
#$13, for example) takes 2 clock cy­
cles on the 64, and 4 on the Pc. The 
64 decrements a number in memo­
ry in 6 cycles, versus the PC's 15. 
Subtracting takes 2-6 cycles on the 
64, 3-17 on the Pc. 

The IBM has a faster clock, but 
a slower machine language. When 
you average it out, an ML program 
for an IBM PC running at 4.77 MHz 
is roughly twice as fast as the equiv­
alent program for a 1 MHz Com­
modore 64. And a 128 in FAST 
mode flIns ML programs at about 
the same speed as an original IBM 
Pc. You can expand a 128 to 640K 
(same as the original PC), although 
you have to keep programs and 
variables within 64K banks (also 
the same as the original PC). 

SO if you've thought about 
changing from a 128 to an inexpen­
sive 4.77 MHz PC clone, think 
again: Is it really an upgrade? You 
won't gain any speed. If you're set 
on buying a speedier computer, 
there are faster clones available (up 
to 16 MHz), and there are some ex­
cell ent (and extremely fast) 68000-
based computers (inc luding the 
Amiga, Macintosh, and Atari ST). 

.. 
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Jim Butterfield 
Contributing Editor 

Have you ever loaded a file (perhaps 
from a bulletin board) into your word 
processor, only to find that each and 
every line has a return after it? Re­
moving the returns manually is a te­
dious job. How can we write a 
program to per[onn this task? 

Let's take a closer look at exact· 
ly what we want to do. We "don't 
want to remove all the returns-that 
would put all the text into one huge 
block. Load a file into your favorite 
word processor. What makes a para­
graph? There ilTe two possibilities. 

First, a paragraph is indicated 
any time there are two return marks 
in a row. (In your word processor, 
carriage returns may be visible or 
invisible. Some word processors let 
you toggle carriage-return visibili­
ty.) Secondly, some people use the 
system that a single return ends a 
paragraph and the next line is in­
dented with sever'}l spaces (de­
pending on the writer). 

Start With The Rules 
Let's write a program that strips all 
the extra ca rriage returns out of a 
file. We'll use these rules: 
1. Two consecutive returns will be 

changed to a single return. 
2. A return followed by a space is 

left unchanged. 
3. A return at the end of the file is 

left unchanged. 
4. Other returns are changed to 

space characters. 
There are many ways to write 

any program, but here's my plan of 
action. We'll use a flag to tell wheth­
er or not the previously read charac­
ter is a return character. If it is, we'll 
look at the current character to see 
what action \\-"e should take. This 
procedure will make it easy to follow 
the rules stated earlier. 

To make thin gs easier, we'll 
open the input and output files 
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from BASIC When the machine 
language program finishes execut­
ing, we'll use BASIC commands to 
close the files. 

H you just want to use the pro­
gram, type in the BASIC program 
and save it to disk before running it. 
When you're ready to see how the 
code works, read the following 
section . . 

In Machine Language 
Since this is a rather small program, 
we can fit it into memory at 8192 
($2000 hex). This area is available 
on both the 64 and the 128. 

The first section of machine 
language is a subroutine to output 
to file 2. We must save the A regis­
ter (to the stack) when we call 
CHKOUT ($FFC9). 

$2000 PHA 
LOX #502 
JSR $FFC9 
PLA 
,5R $FF02 
J5R $FFCC 
RTS 

Next comes the main entry 
point. We'll jump here from BASIC 
First, we'll set the flag (at $FC) to 0: 

$2ooE LOX #$00 
STX $FC 

No w we'll read a character 
from the input file. The program 
will loop back to here each time it 
needs input. 
$2012 LOX #501 

,SR $FFC6 
JSR $FFE4 
PHA 
, SR $FFCC 
PLA 

We now copy the status to a 
storage location (SFO) so that \\Ie can 
later check for the end of the file. 
nOIF LOX $90 

STX 5FO 

If the flag is not set, leap ahead 
to $203C 
52023 LOX 5FC 

BEQ $203C 

Formatting Text 

The flag is set-we're looking 
at a character following a return. 
Using the X register to hold the first 
character, we check for a space: 
$2027 LOX #SOO 

CMP #$20 
BEQ $2033 

If it's nol a space, look for a 
second return: 
$2020 LOX #$20 

CMP #SOO 
BEQ $2042 

Now we output the characters 
from the X and A registers. (Notice 
how we changed the first character 
to a space at the address $2020 
above.) 
$203J PHA 

TXA 
, SR $2000 
PLA 
,MP $2042 

The above jump to $2042 out­
puts the second character. 

This code takes care of the situ­
ation when the code is not set. First, 
check to see if the new character is a 
return. 
S20JC LOX #$01 

CMP #$00 
IIEQ 52047 

If we find a return, we skip the 
following output section: 
$2042 JSR $2000 

LOX #$00 
STX $FC 

Now check for end-of-file. If 
i t's not set, repeat the who le 
procedure. 
$204.9 LOX $FD 

BEQ $2012 

If we're at the end of the file, 
we check the flag one more time. If 
it's set, send a return. 
$2040 LOA #SOO 

LOX $FC 
REQ 52056 
,SR 52000 

All done. 
$2056 RTS 

See program listing on page 85. • 



Roger M. Pingleton, Jr. 

For 11 uice challge of pace, take a 
break from the prodllctivity aud 
applications etw irotlmelltwith this 
arcade-style actio" game for one or 
more players. T his GEOS desk 
accessory rll1l5 011 either the 64 o r 

the 128 Iisillg GEOS or GEOS128. 

"Skeet" is a fast-paced electronic 
version of the shotgun-and-clay­
pigeon skeet shoot, running under 
GEOS or GEOS128. In Skeet, you try 
to shoot down fly ing day pigeons 
by qu ickly movi ng your mouse or 
joystick 's pointer ove r the ta rget 
and clicking or pressing the fire bUI­
ton. You can play Skeet by yourself 
or with any number of friends. 

Getting Started 
Since Skeet is written in machine 
language, you need to enter it with 
" MLX," the machine language en­
try program printed elsewhere in 
this iss ue. When you run M LX, 
you' re asked fo r the starting ad­
dress and ending address of the 
data you'll be entering. Here are the 
va lues to use for Skeet: 
Stat ting address: 0400 
Ending address: lllF 

Foll ow the MLX instructions 
carefully. When you've finished en­
tering the Skeet data, save it to a 
GEOS-formatted disk, and then run 
the GEO-Converter program (Pro­
gram 2) to convert the file to GEOS 
format. 

Now boot GEOS and go to the 
GEOS menu. You should see Skeet 
listed as one of the desk accessories . 
You can click on Skeet in the GEOS 
menu or double-click on the Skeet 
icon to begin playing. 

You'll see a box containing 
Skeet's playing field and four icons 
shaped like cartoon captions with 
the word Pull in each one. To re­
lease a clay pigeon, click on anyone 
of the four pull icons. 

When pu ll ed, pigeons begin 

their flight from the bottom of the 
play ing fie ld, alternating between 
left and right, with the first pigeon 
beginning on the right side. Since 
the pigeons alternate sides, you can 
always predict from which side the 
pigeon will be coming so you can 
pull from an icon that gives you the 
best shot. 

Make It Count 
Once a pull icon has been selected, 
you have just one shot with which 
to hit the clay pigeon. You shoot by 
pressing the fire button on the joy­
stick or clicking the left mouse but­
ton. Holding the button down after 
selecting the icon will waste your 
one shot, so be sure to release the 
button after you've pulled. 

Pull! It's skeet Itlmting season ill GEOS. 
Use a joystick or mouse to slzool down 
as many clay pigeolls as you can. 

Below the playing field is a box 
containing your score and the num­
ber of pigeons pulled so far. Each 
time you shoot, score flashes. 

Above the playing field and to 
its right is a box marked op tjollS. 
Clicking this box lets you select the 
number of pigeons to use for each 
game (l0-100, with 20 being the 
default) and the speed at wh ich the 
pigeons fly (fast, medium, or slow, 
with medium being the default). 
These options can be changed 
before, during, or after any game, 
with one exception: If you select an 
option to use fewer pigeons than 
have already been pulled, you r 
change will be ignored. 

Skeet 

. When a game is over, your per­
centage of hits is displayed in the 
middle of the playing field and your 
pOinter is placed on and restricted 
to the reset box-the box with the R 
in it. After you 've clicked on the re­
set box, the game resets and you 
can either play again or click on the 
dose icon in the lower left corner of 
the playing fi eld to return to GEOS. 

Tips And Traps 
Shooting from the icon closest to a 
day pigeon's launch site can be easy 
if you fire at the pigeon's lowest 
point. This strategy can be difficult, 
however, jf you decide to follow the 
pigeon up and shoot at it later. 

Different input devices can dra­
matica ll y change the play of the 
game. The proportional mouse helps 
the pointer'S mObility. Some shots 
that are impossible with the joystick 
are easy with the mouse or some oth­
er proportional input device. 

If you're using a joystick, you'll 
want to keep the pointer moving at 
the maximum velocity. You can do 
this by constantly moving the point­
er around the screen and selecting 
the icons while in motion or only 
stopping briefly to select them. Stop­
ping to look at the number of shots 
fired (the OUT OF number on the 
screen) can bring down the velocity 
of the pointer or put you out of sync 
with the speed of the pigeons. 

You can change the minimum 
and max imum velocities of the 
pointer, as well as its acceleration, 
with the GEOS Preference Manager, 
providing a parent application 
doesn 't alter these values. Skeet 
changes the shape of the pointer 
from an arrow (the default) to a gun 
sight when it enters the playing field. 

If you make an amazing shot, 
GREAT SHOT! is displayed on the 
screen. This happen s in two 
circumstances: 

• When you pull from an upper icon 
and hit the pigeon when it is at its 
largest 
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• When you pull from a lower icon 
and hit the pigeon on its descent 

It's difficult to hit the pigeon 
while the pointer is in motion. 
While neither of these shots adds 
more than one hit to the player's 
score, they make for a greater dis­
play of marksmanship. 

Skeet can be played with sev­
eral variations. For practice. try se­
lecting a goal of 100 pigeons. (An 
asterisk in the options menu always 
lets you know how many have been 
chosen. Each player (in multiple­
player games) can choose an icon 
from which to pull. If one player is 
better than another, the weaker 
player can be given a handicap by 
being allowed to choose a slower 
speed for the pigeon or more shots 
in which to beat the percentage 
score of the better player. 

The pos itions of the icons 
allow you to create you r own game 
variations. One variation, "Around 
the World," can be played by 
shooting five shots from each icon 
and deciding the winner based on 
the most pigeons hit out of 20. An­
other game,"Horse," can be played 
by shooting from one icon at a set 
speed. You can also tally the great­
est number of hits in a row from 
any particular pull icon. 

Program Notes 
There are several noteworthy pro­
gramming techniqu es used in 
Skeet. Since Skeet is a desk accesso­
ry, special menu handling is re­
quired in order to kee p from 
destroying any application data. 
When Skeet is initialized, it saves 
the portion of the bac kground 
screen under the area where the 
menu will unfold. Then it imprints 
that same area from the foreground 
to the background. Thus, when the 
menu is rolled up, the GEOS Kernal 
can simply restore the background 
screen. Before leaving the game, 
Skeet restores the background 
screen to its original state. 

Another technique is found in 
Skeet's bush-drawing subroutine. 
A bitmap pattern is defined for the 
bushes at the bottom of the screen 
using the GEOS compaction scheme. 
This pattern repeats three times, 
taking up one-third less room in 
memory than conventional bit­
mapped data. Studying the screen 
will show where it repeats. 
See program listings all page 81. a 
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Jack Reno 

This hi-res scree" dump program is 
tlte fastest alld most versatile luc've 
ever published. It works 011 the 
Commodore 64, 128, Plus/4, al1d 
16 with Commodore 1525, MPS-
801, MPS-803, MPS-1000, MPS-
1200, and compatible pri'lters. 

One of the st.rongest features of 
Commodore computers is graphics. 
Of course, the problem with com­
puter graphics is that the picture 
disappears from the screen when 
you turn the power off. If you have 
a Commodore 1525 or compatible 
printer, you can transfer your 128. 
64, Plus/ 4 or 16 hi-res screens to 
paper at lightning speed with "Fast 
Hi-Res Screen Dump." [Ed. Note: 
Our test results were a speedy 1 mill­
lite, 25 seco"ds per screen dump.) 

Typing It In 
Hi-Res Dump is in the form of a 
BASIC loader.lf you plan to use the 
program on a 128, be sure to use 
128 mode when you type the pro­
gram in. This will ensure that all the 
128-specific keywords are properly 
tokenized. 

Type in the program. Now you 
must tell the program where your 
hi-res screen is located. To do this, 
adjust the value of the variable SL 
in line 30. For the 128, Plus/4, or 
16, use the value 8192. This is where 
the hi-res screen is located when 
you use BASIC's GRAPHIC com­
mand. If you're using a 64, enter the 
starting address of your hi-res 
screen. Many hi-res drawing pro­
grams on the 64 use the area starting 
at 24576 ($6000). If you have trou­
ble locating the bitmap, just remem­
ber that it starts at an address that is 
an even multiple of 8192 ($2000). 

Now save the program to disk 
When you're ready to print a pic­
ture on the 64 or 128, load and run 
the program. (If you are using a 
Plus/4 or 16, type POKE 56,23 . 

POKE 5,O:CLR and then load and 
run the program.) You' ll be asked 
where you would like the machine 
language program to be POKEd 
into memory. Depending on which 
machine you're using, try one of 
these values: 
Commodore 64: 49152 
Commodore 128: 3072 
Plu, / 4 or 16: 5888 

After the machine language 
prog ram has been POKEd into 
memory. type NEW and then load 
the hi-res screen into memory. This 
can usually be done with a state­
ment of the form WAD"SCREEN" 
,8,1. On the 128, use BLOAD­
"SCREEN",BO,P8 192. Replace 
SCREEN with the filename you 
used when you saved the picture. 

To send the picture to the 
printer, type SYS startillg address, 
where startillg address is the value 
you entered above. For example, 
SYS 49152 would be the correct 
statement to enter on the 64. 

After your picture is printed, 
your printer remains in graphics 
mode. Turn it off and then back on 
to reset it. 
See program lis/illg 011 page 80. • 

COMPUTErs Gazelle is looking 
for utilities, games, applications, 
educational programs, and tu­
torial articles. If you've created 
a program that you think other 
readers might enjoy or find use­
ful , send it, on tape or disk, to: 

Submissions Reviewer 
COMPUTE! Publications 
P.O. Box 5406 
Greensboro, NC 27403 

Please enclose an SASE if you 
wish to have the materials 
returned. Articles are reviewed 
within four weeks of submission. 



So you can code circles around the pros, 
eh? Well, here's }'Our chance to pI"O'.e it. It's 
the GEOS Programming Contest. And all it 
takes 10 win is a Commodore and your skill 
at programming under GEOS to win in any 
four categories and walk ay,<lY with all kinds 
of prizes. 

Including a che<k for $1. 000. 
Just send us the GEOS·based program 

appl ications from Berkeley SOft .... ,orks 
• Commodore peripherals: 1670 1200 Baud 

Modem, I351I\Iouse and 1764 or 1750 RAM 
Expansion Module 

• Six month subscript ion to Q·Link. the tele· 
communications service and Q·link·s Pub· 
lie Domain Software Library from 
Quantum Computer Services 

• Tweh-e month subscription to Compute!'s 

6 Judsin!l .... ill be pcrip"ned by the ~taff of 
• computer S Ga~elte MaItUUlC. The: 

dt.-cisioos of the iudJ[Cs are final in aU respects. This 
incblu decisions rcgardin;! cr"athi ty. similarity 
arnoru: ent~ and genc:ral suitability. 

7 Entries bc-ctJm:: the property of Bcrkeler 
• Soh ..... orks, .... hich r C$(!(\'cs the I'iJ#It to 

ad3p1 . U'le or publish ~nenl ries rea:h'ed. F.nt~ mal' 
bo:rnnk: patl of ~ ~slwcware ~ (ibl':lry to be distributed 
by Uerke lcySoft .... orls. Compute!'s G~u:tl o: and 
Qwntwn Comp .. llcr Services. As part of each 

}'Ou're most proud of- on 
disk- by August 31. 1988. 
There are fou r categories, 

The GEOS Programming Contest. subrnis!lion, (1)ntc.bnts should 
induclc j .. the PTUf<f'lffi their name. 
address and a "user fcc" amounl for 

each with an Applicationst and Desk Accesso­
ries~ winner. Which means that there are 
eight fi rst prizes. Eight second prizes. And 
eight thirds, 

And each prize consists of lots more 
prizes. 

We may not be the only 
ones writing checks. 

And that's only where the bucks start. 
Because if your program makes it into a 
GEOS Shareware Library, all kinds of satis· 
fi ed users tll.1y be writ inll ~'Ou checks. 

So boot up and get down to pumping out 
your Illost professional GEOS program, 
Then send il in with the infomlation required 
below. Who knows? We could be sending a 
check right back to }'OU. 
1. Applications are identified by the GEOS 
Application File 'IYI>C. are f..'I1tered from and 
exit to the desk'lop and conform to the 
GEOS user interface, 
2, Desk Acct."ssories are defined as pro­
grams which are less complex than appl ica· 
tions. are identi fied by the GEOS Desk 
Accessory File Type, may be entered and 
pop-up wi th in any application and upon exit· 
ing re turn the allpl ica tion to its prior state, 

Categories 
ENTERTAI NMENT- Includes enter­
tainment and games. For example. a Chess 
game (Applications Division) or a tr i v~1 
gmne (Desk Accessories Division). 
EDUCATION - Primarily educational and 
instructional. For example, a ..... ,orld geogra· 
phy program (Applications Division) or a 
nash card program (Desk Accessories 
Division), 
PRODUCIWIT't' - pesigns that improve 
personal productivit),. Examples include an 
"outline processor" (Applicat ions Division) 
or a scientific or financial calculator (Desk 
Accessories Division), 
OPEN PROGRAMMING - Open design 
category that includes programs not CO\ 'C red 

in other categories. Examples include disk 
utilities, printer and input drivers and tele­
communications programs, 

Ove r $25,000 in 
cnsh and prizes! 

Eight First Prizes! 
• $1. 000 cash 
• Announcement in Compule!'s Gazette 

Mag.n ine 
• Complete library of C6<l or Cl28 GEOS 

Gazelle magazine 
Eight Second Prizes! 
• Announcement in Compute!'s Gazette 

Magazine 
• Con'lplete library of C64 or C128 GEOS 

applic.1tions from Berkeley Softworks 
• Commodore periphernls: 16701200 Baud 

Modem and )'Our choice of a 1764 or 1750 
RAM Expansion Module or 1351 Mouse 

• Three month subscription to Q-Link. the 
telecommunic.tt ions service and Q·Link's 
Public Domain Software Library from 
Quantum Computer Services 

• ·Iv.-e lvc month subscription 10 Compute!'s 
Gazelle magazine 

Eight Thinl Prizes! 
• Announcement in Compute!'s Gazette 

Magazine 
• Your choice of any five C64 or C128 GEOS 

applications frort! Berkeley Softworks 
• Commodore periphernls: 1670 1200 !laud 

Modem and )'OUr choice of a 1764 or 1750 
RAM Exp.1nsion Module or 1351 Mouse 

• Three month subscription to Q·Link, the 
telecommunications sen-ice and Q·link 's 
Public Domain Software Library from 
Quantum Computer Services 

• 1kel\'e month subscription to Compute1's 
Gazette magazine 

Official Rules 

1 EltlJ}Ioyees of tlerkclcy SollworltS, QII.1n twn 
• Computer St:r-.i:es. La,.,r Direct. Computers 

Ga~etl e M a/l~linc . their advertising and promotiona l 
agcllcics and their ;mll1l:d iale families are /lOt eligible 
to enter the coo test. 

2 Each entry must be your original work. 
• previousl}' unpubli sh •. 'iI in any fom). 

All those !>fugrUlns accepted will be required to afrlrm 
this in wntin~. 

3 C0l11 est3ntS nllly ~'1lter lIIul!iple categories. but 
• m.:l)' MI)' submit OIM' <.'nll')· pcr categOfY per 

di,islon (e.1I- one cntr)' in tile Entertainment ClI teJlOf)' 
APIlIicatlDn1 lJiviskon. and """ entry in the 
Entcnainmellt 1)esJ( Accessories (}i\i:<ion). 
lI:elGlr~" of the numbcraf (a tegorit-s \'00 elller.}"OU 
",;0 0lIl)' be di~ to ..... in one prize, 

4 Deadline: for t'IIlOO is AU,IlUSt 31, 1988. M;Ul 
• cntnel toComputers Gazelle. P.O, Box 5406. 
G,,: .. ...,bQto. NC. 27403 
Ann: G~:OS l' rOjlr.lmminJ( Cuntest. 

5 Acceptance Ilf ~n enlry sha!l nut crea te any 
• impli,:ation tholt the entry tillS been reech'ed and 

re,ie ....... ;tJ by Ikrkcl<:y Solt .... urks or hoIs been uik:d in 
an)' way in pruduct dc,·elopm .. 'tIt, 

DBerkeley 
1"'1 Softworks 

sausfled US<.'fS 10 'lend a discret ionary p.:I)ment. 

8 Enllies ~ybe written many prQgrllmming 
• L1ngua~ but must be a GEOS based prugram 

:I<JIlIl<>r1 inR the GEOS flle Illucturo: and be e"e(\It~bIe 
from the G~:OS deskTop or a GEOS apphcation. 
\YN(:II<:,·cr L11lgu.\l:c is chosen. the code mUSI be ~ 
sclf'itandinJI PfOj(r.lm [""t c:w be J'Wl by someone 
who docs 001 own the Jan)lU3gt:. We mUSI be able to 
legally dis tribute tOO PfOl.'I'3m ",itOOut incurring 
lirensin/l Ices or an)' other obligations to til<: maker of 
the ian)lU3Re. 

9 Entries must be subm;lt~-d un 5.25· flpppy 
• disks;n 1:;'1\11571 lonnat. 1'hc loIlo..-inR 

should bc clearly nl:l lko:d on both tile prinlout and 
the disk: 
A. Cnnt c~ tant's n.~me. address and phone number. n. Ca\ ~)-.'Ory alld divi lion for the emry, 
C. Intended use for the prngram. 

10 Enlril' , must be acrom{'3ru.,d by a 
• dC1iCril~ iun which cxplalnS ho .... to use the 

prugram and ""hat it docs. 

11 ThS(1)nleS! ;S void ..... here prohibitro b)' Jaw. 
• All ledcr.ll, SUte and local tues ~re the sole 

rCSpPnsibilily of tht: ",inncrl. 

Genera l Conditions 
• Enlrti"ilbcjudll""loom:.t""l y. (~y. ifIlcrl_ 

<'OI>$lu""")' ",ilh Olto« {; f.(,1S 1X0IU2IIl' and error'!I"" 
qo.IlIIi1yof thrrode, 

• M.ke ' .... e yoor mailer wi! prot"'! yoor di ... from 
d.Im.ojl'e. A!6u\lf~1 fine cb •• post."",. M.~ your 
pnntouI, dip and offici:aI ""try bbnI< 10 the abo", 
addl~ ifI tim<! lO 1~:Kh (;omputc!'s Guelle M. g;uino: 
befnrc the AUjlUSt31. 19I!S. deadline, 

• Winro:nwilbe~ by Octobrr, 1988. 
Sponsored by Bcrkel~y Sortworks 

a nd Com putel's Gnzcttc. . p------- .. l' t.K"SE l'lttNl' 

I I 
I Nome I 

Phonc ________ _ 

I Address I 
I I 
I C;l, I 
I Stale Zip I 
I Age I 

t; n :1IY ~""'T.l> 'T J:Imn' ~ I '" 'T l"':U ~,[ TIllS I loII,S~.I""1t\I I 
J ::::: .. "::..":::.=.-::==:-"::""'[.':::7 

I ............ Iw:t .... ""'."""" ... ..",.-..,t .. ." I 
k.o-. u .. ""' .... _ ... ,....,.............,"'" """ 
<It< ......... ""'_, ... ,,_....t .. ....,.'-'--. 

I .. _ ... ""tuo...-w_..,. ...... l-............ I 
t\:i:,1.::.~::; =~ '"':;'=::'~ .. 

I 
._ .. _IIlfWY.' dtoo • ....,-.I"'_ • ..-...,,;,-...., I .............. ,~ " ..... _"',1'Nf_ ... ~ ... _ ........ _ .. ,......, 

I Signature _______ I L _______ .I 

The brightest minds are working with Berkeley. 



Mob Maker 
A Professional-Quality Sprite Editor 

For The 64 
Bruce Thompson 

"Mob Maker" is the closest thing we've seen to a perfect sprite 
editor. It offers many advanced features - and is a must for Qn­
jmators and game designers. For the 64 with disk drive. 

Sprite editors for the 64 have been 
arou nd almost as long as the 64 it­
self. "Mob Maker," a sprite editor 
that takes its name from an early 
te rm for sprite (movable object 
block), distills the best features of 
the most popular sprite editors and 
adds it few of its own. 

If you use "Sprite Magic" (GA­
ZEITE's most popular sprite editor, 
published in the August 1984 and 
1987 issues), you' ll find that many 
of the commands have been re­
tained. You 'll also be happy to d is­
cove r that Mob Maker is file ­
compatible with Sprite Magic. 

But Mob Maker goes beyond 
Sprite Magic. It lets you view eigh t 
sprite definitions at a time-a great 
boon to animators . The spri te defi­
nitions can be moved around to 
h e lp yo u des ign the combined 
sprites that arc often used in com­
merci al games . Mob Maker al so 
features adva nced data-block con­
trol. For instance, you can easily 
copy a group of sprite definitions 
from one area to another. 

Th is is one tool that game de­
signers won 't want to be without. 

Typing It In 
Mob Maker is written in machine 
language, so you'll need to enter it 
with "MLX," the machine language 
ent ry program located elsewhere in 
this issue. When MLX prompts you 
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for starting and ending addresses, 
respond with the following values: 

Starting address: 0801 
Ending address: 1010 

When you've finished entering the 
program, be sure to save a copy to 
disk before leaving MLX. 

Although Mob Maker is writ­
ten in machine language, it can be 
loaded and run just like a BASIC 
program. When you're ready to use 
Mob Maker, plug a joystick into 
port 2, load the program, and type 
RUN. You' ll see the Mob Maker 
editing screen (see photos). 

Mob Maker does not dear out 
the sprite definition area, so you 
will probably see garbage on the 
editing grid. Press SHIFT - CLR/ 
HOME to clear out the sprite. 

Your First Sprite 
At the top of the screen you' ll see 
eight sprites. When Mob Maker is 
first run, all eight sprites use sprite 
definition number 16. The first sprite 
(sprite 0) is the active sprite. The ac­
tive sprite 's definition number 
blinks to show you that it is active. 

You'll notice that each sprite is 
in a different color. These are the 
computer's default colors for its 
eigh t sprites. We'll discuss color in 
more detai l below. 

Now let's get to work. If you 
haven't done so yet, p r ess 

"Mob Maktr," is a spritt editor packtd 
willi adVa 'l Cl'd Il.'atrms. Abovt, oil I!igllt 
sprittS show lilt' saml.' imagt, a baskl.'tball. 

"1'- ", ·.n r JO. .',.' ,., .... , .......... . 
'." ,,,,,,,, ..... . 

,~."'.",'"'''''''''''' ' .............. .. . , ... '.(',' .............. .. 
" .. " •. "" ............. . .. ,.',", .............. .. 
",,',' ."" ...... " .... .. .. " ... " ............. .. :,.,', .................. .. ".,", ................ .. """ .......... " .... .. """ ........ " ...... .. "', ................... . ,., ...... , ............. .. "''' ................. .. ",." ... ,. ........... .. '",,.,' ......... ,, ..... ,, "',' ............ , ....... . 
· .... '-' .. ~' .. ; .... II .... . 

A seCOlld sprite has bee'l desig'led-llzis 
011 1.' willi arms, legs. alld a lacl!. 

SHIFT -CLR/ HOME to clear the 
grid. The drawing grid turns blue 
and sprite definition block 16 is 
cleared. The flashing square at the 
top left comer of the grid is the cur­
sor. Use the joystick to move the 
cursor around the grid. Note that 
the cursor wraps around the edges 
when you move off of the grid. 

Press the fire button to plot a 
point in the grid. You should see 
the point appear in each of the eight 



· sprites. You ca n draw continuous 
lines by holding down the fire but­
ton while moving the joystick. In 
order to erase a pixel or a line, press 
the 1 key and draw. Tum the pen 
back on by pressing 3. 

Draw a shape (perhaps the first 
letter of your name). You can use 
this shape to test Mob Maker's 
commands. 

Mirroring And Moving 
Press SHIFT-F. This key mirrors the 
sprite horizontally. The F key flips 
the sprite upside down. Now try 
pressing the left- and right-cursor 
keys to scroll the sprite one pixel at 
a time. The up- and down-cursor 
keys scroll the image vertically. 

loading, Saving, And 
DATA Statements 
After you've drawn all the sprites 
you need, save them by pressing 
SHIFf -So A window opens with a 
prompt that asks for the starting 
and ending page numbers for the 
data you want to save. The joystick 
or the cursor keys can be used to se­
lect numbers. Press the space bar to 
ente r a number. Next, you ' ll be 
prompted for a filename. Be sure 
not to use quotation marks in the 
filename. If you decide not to save 
your sprites, press RETURN to . 
leave the window. 

Once you have saved your file, 
you can load it again by pressing 
SHIFT-L. You ' ll see the "NAME/ 
RETURN -EXIT" prompt. Type in 
the filename (again, omitting the 
quotation marks), and then press 
RETURN. If you include the quota­
tion marks or type in the name of a 
nonexistent fil e, the red busy light 
on the drive will flash and the pro­
gram will return you to the screen 
as it was before the attempted 
WAD. If you simply press the RE­
TUR N key without typ ing any­
thing, the window disappears. If 
you forget a filename or just want 
to examine the files on the disk, 
press SHIFT-4($) to see the directo­
ry. Press any key to scroll through 
the directory; then press RETURN 
to close the directory window. 

In order to be compatible with 
SPRITE MAGIC, all data will load 
into the sprite editor starting at 
page 16. Be sure to move or save 
any shapes defined in this area. 

BASIC DATA statements can 
be created and saved to disk by 

pressing SHIFT -D. The same num­
ber-entry system (using the cursor, 
joystick, and space bar) is used in 
the SH IFT -D command. You'll 
probably have to renumber your 
DATA statements in order to merge 
them with your BASIC program, 
since they start at line 1 and incre­
ment by 1. An easy way to do this is 
with "MetaBASIC" GAZETIE's most 
popular programming aid, published 
in the April 1985 and February 1987 
(enhanced version) issues. 

"Mob Maker" lets yOIl movr the sprites 
anywhere olr tlrr screel!. Here, two 
sprites are overlapped to create a two 
color M-rts ilumal! basketball (see third 
sprite from riglll at top of scruu). 

The Sprite Pointer 
After you've loaded the newly creat­
ed and saved file, the eight displays 
across the top of the screen should 
all be pointing at sprite page number 
16. To change the sprite definition of 
the active sprite, use the + and -
keys. When you ho ld down the 
SHIFT key, all eight sprite pointers 
(not just the active ones) are incre­
mented or decremented. 

Selecting Sprites 
The active sprite can be changed at 
any time with the function keys. 
Press fl to select sprite 0, f2 for 
sprite 1, and so on. When you work 
on animated sprites, you'll probably 
want to see how a sequence o f 
sprites look together. To do this, use 
the function keys and the + and -
keys to change the pointers to a se­
quence. For instance, make sprite 0 
point to definition 16, sprite 1 point 
to 17, sprite 2 to 18, and so on. 

Cursor Velocity 
Press V to change the cursor speed 
(velocity). A window will open and 
ask for the new speed, which can 
range from 1 to 9. The fastest speed 
is 1, and the slowest is 9. The cursor 
velocity afrects the drawing speed 
and also the speed at which the def-

initions change when yo u hold 
down the + or - keys. This feature 
lets you preview animation at vari­
ous speeds with the + and - keys . 
To return to nonnal speed, change 
the velocity to 5, the default. 

Moving The Sprites 
The sprites displayed across the top 
of the screen can be moved. Begin 
by pressing Z. Next, enter the num­
ber of the sprite you wish to move. 
(As usual, pressing RETURN will 
allow you to exit and close the win­
dow without changing anything). To 
confirm your selection, press the 
space bar or the fire button. Use the 
joystick to move the sprite wherever 
you like. Press the rlre button to enter 
the sprite's new position. 

After you've worked with Mob 
Maker a while, you'll find several 
reasons for moving sprites. By mov­
ing one on top of another, you can 
draw hi-res, two-color sprites . By 
moving sprites next to or above each 
other, you can create the giant sprites 
used in many commercial games. 

Expand Mode 
Press X to expand the active sprite 
horizontally. Press Y to expand it 
vertica lly. Press the key again to re­
turn the sprite to its nonnal size. By 
holding down the SHIFT key and 
pressing e ither X or Y, you can 
change the size of all the sprites. 

Killing The Grid 
At times, the drawing grid can be 
di st ra ct in g. Press SHIFT- W to 
"wipe" the grid. Press W to bring it 
back. 

Using The Buffer 
Working with animation effects 
often requires designing a series of 
frames, with each successive frame 
changing the position of the image 
slightl y in order to create the illu­
sion of movement. To save a frame 
to the buffer, press the I (Into Buffer) 
key. The buffer holds one page of 
sprite data. To practice using the 
buffer, set one of the sprites to 16 
with the + or - key. Then press I. 
A window will flash open briefly 
w ith the message CURRENT 
DATA SAVED. Advance the point­
er to the next sprite pointer and 
press 0 (Out of Buffer). This will re­
place the contents of the current 
page number with the shape in the 
buffer. This new image can be edited 
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to become the next frame in the ani­
mation sequence, and then be stored 
in the buffer, with the process repeat­
ed to create the effect o[ movement. 

Working With Color 
There are two sprite modes: hi-res 
and multicolor. let's start with the 
hi-res mode, the mode we have 
been in up to this point. To change 
the color of one of the sprites, press 
the C (Color) key. A window opens 
that reads: 
CHANGE COIDR OF 
1-BACKGROUND 
J-SPRITE COIDR 
RETURN - EXIT 

P ress the 1 key , and you' ll be 
prompted to enter a color key. You 
can select one of the 16 available 
colors, entering the new color in the 
usual way, by pressing either the 
COMMODORE key or the CON­
TROL key toget her wit h one of 
color keys at the top of the key­
board. Of course, if you happen to 
select a background color that is the 
same as the foreground color, the 
image on the grid will disappear. 
Press C again, this time selecting 3 
at the prompt. Enter a new pen 
color. If the screen color clashes 
with some of your selections, you 
can change it by pressing S (Screen 
Color) until you get a pleasing color. 

Press M to enter mu lticolor 
mode. Then either load one of your 
saved sprites or draw a new shape. 
This shape will appear in multicol­
or. Pressing SHIFT-M will set all 
eight sprites to multicolor. Notice 
that in multicolor mode the pixels 
along the x-axis expand to twice 
their nonnal size. Multicolor mode 
is a tradeoff; you trade half the res­
olution [or fou r times as many col­
ors. Sprite Magic users will be 
happy to note that Mob Maker per­
fo rms all operations correctly in 
multicolor mode-even the hori­
zontal flip. 

Press the C key to experiment 
with changing colors. A window of­
fering the fo llowing choices wi ll 
open: 
CHANGE COIDR OF 
I - BACKGROUND 
2- M.C.O· IOll 
J-SPRITE COLOR 
4-M.C.t Ill i 
RETURN - EXIT 

The background option works the 
same Wdy that it does in the hi-res 
mode. Pressing 3, the sprite color 
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Mob Maker Quick Reference 

C 
D 
DEL 
HOME 
I 
L 
M 
o 
Q 
R 
5 
U 
F 
ft-f8 
V 
W 
x 
y 
z 

+ 

• SHIFT -CLR/HOME 
SHIFT-F 
SHIFT-R 
SHIFT- + 
SHIFT- -
SHiFT-W 
SHIFT-X 
SHIFT-Y 
SHIFT-M 
SHIFT-L 
SHIFT-S 
SHIFT-O 
SHIFT-INST 
SHIFT-C 

color aSSignment 
shifts sprite down one pixel 
deletes current spri te 
moves cursor to upper right of design grid 
stores CUTTent spri te in buffer (buffer holds one sprite) 
shifts sprite one pixel to left 
toggles mulUcolor 
gets sprite from buffer 
quit-exit to BASIC 
shifts sprite one pixel to right 
advances screen color 
shifts sp ri te up one pixel 
toggles mirroring (left/right nip) 
select sprites 0 to 7 
sets display and cursor movement velocity 
brings back grid 
toggles x expand 
toggles y expand 
allows sprite display (0 to 7) to be repositioned anywhere 
on the SCTeen 
increments spri te pointer 
decrements sprite pointer 
disk directory 
clears out current spri te 
toggles vertical nip 
reverses on and off bits 
increments all sprite pointers 
decrements all sprite pointers 
wipes out grid for dear view of sprites 
toggles x expand all 
toggles y expand all 
tOggles all multicolor on 
loads sprite data (does nothing If file not found) 
saves spri te data In a binary file 
makes DATA sta tements and saves them to disk 
inserts blank data block at CUTTent sprite number 
copies sprites to other locations 

option, affects color changes [or the 
current sprite only. Make some 
color changes us ing this option. 
Notice that only the current sprite is 
affected by the changes you made. 
Now press C again and select op­
tion 2 or 4 when the window ap­
pears. Note that when you change 
colors using these options the color 
changes in all of the eight sprites. 
Both options 2 and 4 work in this 
manner. Th is means that in the 
multi color mode each sprite can 
have [our colors-one is unique, 
one is the background color (trans­
parent), and the other two are 
shared by all eight sprites. 

The Insert command (SHIFT­
INST) inserts a blank data block at 
the current sprite number. The oth­
er sprites are renumbered and 
move up by 1. (Sprite 255 is lost.) 

The Copy com-mand (SHIFT­
C) copies a range of sprites to other 
locations. A window opens to 
prompt you for the starting page 
number, the ending page number, 
and the number of the page to 
which the data is moved. Numbers 
can be entered with the cursor keys 
or the joystick. The left-/righ t~ 
cursor key increments numbers by 
10, while the up/down key incre­
ments by 1. Press the space bar to 
enter the selected numbers. 

Moving Data Blocks 
You have already used the Clear 
command (SHIFT -Cl R/HOME). 
The Delete command works some­
what differently. If you press the 
DEL key, the current page of sprite 
data is erased and the rest of the 
sprite pages are renumbered to fill 
the gap left by the deleted sprite. 
This can be useful when you want 
to remove a sprite from an an ima­
tion sequence. 

Quitting The Editor 
Pressing Q will allow you to quit 
and exit to BASIC. You can reenter 
Mob Maker from BASIC by typing 
RUN aga in. However, if you have 
loaded a BASIC program o r a 
DIRECTORY while in BASIC you 
must reenter by typing SYS 2106. 

See program listi1lg 011 page 83. • 



1541 Speed 
And Alignment Tester 

Ross Ouwinga 

Your disk drive is probably the most important peripheral you 
own. Since it COlltaillS precis ion mechanical parts, it's also the 
most likely to calise problems. "1541 Speed And Alignment 
Tester" helps you track down those problems. For the Commo­
dore 64 alld 1541 drive. 

For most computer users, a disk 
drive is a cri tical component of the 
system-it's the primary means for 
loadin g and sav ing programs. 
Without it, most types o f comput­
ing wo uld be impract ica l, if not 
impossi ble. 

When your 154 1 di sk drive 
malfuncti ons, " 1541 Speed And 
Alignment Tester" ca n help you 
discover just what the problem is. 

1541 Tesler analyzes the most 
critica l functions of the disk drive 
and provides you with importa nt 
in fo rm at ion via display on yo ur 
monitor. Wit h just a glance, you'll 
see how fast you r drive is running, 
how far off the alignment is, and 
how well it reads each track of a 
disk. It even tells you how well it 
read s between tra cks. Once thi s 
information is displayed in front of 
you, you shou ld have no trouble 
decid ing if a problem is serious and 
requ ires a trip to the repair shop. 
Knowing what's wrong with your 
drive can save you a lot of time, 
trouble, and money. 

Common Problems 
The 1541 is a relatively reliable disk 
drive. Its mechanism is rugged and 
can tolerate a considerable amount 
of abuse. However, nothing is per­
fect , and there ar e ti m es when 
something in the 1541 fails. Typical 

problems can be caused by a cor­
rupted disk. a broken or maladjusted 
mechanism, or fau lty electronics. All 
of these can cause intennittent load 
and save problems. In extreme cases, 
the drive will not function at all. 

If your d rive does not operate 
at all, turn the drive o ff and th en 
back on. Next, check the power 
cord-both at the outlet and at the 
back of the disk drive-to make 
sure it's plugged in tightly. If this 
fai ls, check fo r a blown fuse in the 
back of the drive. Replace the fuse, 
if necessary, with one of the very 
same rating. 

If none of these steps solves 
your problem, something may be 
wrong with the internal electronics 
of the drive. If when the power is 
turned on, the red light comes on 
and stays on or begins flashing, it is 
almost certain to be a serious elec­
tronics problem. Anytime the prob­
lem involves internal electronics, 
you'll have to take it to a repair shop. 

Distinguishing other problems 
usually is nol quite as easy. In most 
situations, a problem results in the 
familia r read error symptoms-the 
red light fli cke rs and the drive 
makes a clattering noise. The pro­
gram may take longer than usual to 
read or save, or the disk drive will 
abort the procedure altogether and 
start fl ashing the red light to indicate 

an error has occurred. You can easily 
find out what this error is by run­
ning the following short program: 
10 OPEN 15,8, 15:INPUT # lS,A,B$,C,0 : 

CW5ElS:PRINT A;8$;C;0 :END 

The error is convenient to know at 
time5, but genera ll y it is not suffi­
cient to let you know the real source 
of the problem. These types of er­
rors may occur if a d isk is corrupted, 
the drive is rotating the disk at the 
wrong speed, the head isn 't aligned 
properly, or even if the drive is op­
erating in an electronica lly " noisy" 
environment . Since these problems 
all have nearly identical symptoms, 
a program like 154 1 Tester is neces­
sary for providing you with addi­
tional information to help pinpoint 
the problem. 

Typing It In 
Since the program is written entire­
ly in machine language, type it in 
with " MLX," the machine language 
entry program found elsewhere in 
this issue. After loading and run­
ning MLX, answer the prompts for 
starting and ending addresses with 
the fo llowing: 
Stuling Addrt"u: 0801 
Ending Addrt"ss: 1300 

Type in Speed And Alignment 
Tester and save it to disk. If you 
have a tape drive, you shou ld also 
save a copy on tape. This allows 
you to load the program if your disk 
d ri ve is not fu nction ing well 
enough to load it from disk. 

To load the program from disk, 
type LDAD"file.IIQme.",8. If you' re 
loading from tape, type LDAD"fife­
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/lame". When you're ready to run 
the program, type RUN. 

The title screen appears, fol­
lowed by a short delay while a pro­
gram is being written to the disk 
drive's RAM. When this is done, 
the menu is displayed and you're 
prompted to select either the speed 
test or alignment test option. 

Up To Speed 
The speed test checks how fast the 
disk is spi nning when the disk drive 
is reading and writi ng. The speed 
can fl uctuate somewha t without 
ca usi ng any problems. However, 
the re are limits, and some pro­
gra ms-particularly those with 
copy-protection-are more sensitive 
to speed variation than are others. 
NonnaHy, a disk should rotate at 
abou t 300 RPM (Rotations Per Min­
ute). This should not vary by much 
more than one or two RPM. If it 
does, a read or write error may result. 

To check your drive's speed, 
load and run the program. When 
the ma in menu appears, press the 1 
key. You'll be prompted to insert a 
blank disk. This disk may be for­
matted or unformatted, but make 
sure the write-protect notch is un­
covered. The speed test writes to 
the disk, but it uses an area of the 
disk that normally isn't used by the 
1541. If you ha ve data on the disk, 
it won't be destroyed; however, to 
be absolutely safe, use a d isk that 
has nothing important on it. 

After inserting a disk, press 
any key to continue. The speed data 
screen appears. After some calcu la ­
tions are completed, the speed is 
displayed along with the difference 
between it and the ideal speed of 
300 RPM. The difference also in­
cludes a plus ( +) sign and a minus 
(-) sign. A plus indicates the disk is 
spinning too fast and a minus indi­
cates it is spinning too slowly. If the 
speed is within tolerance, it 's dis­
played in green. If it's a li tt le out of 
to lerance, it's shown in yellow. 
This indicates only a slight prob­
lem. If the speed is far enough out 
of tolerance, it 's shown in red. 

If the speed is in the red, your 
drive ca n still save and load pro­
grams without error, but you may 
have difficulty reading disks for ­
matted on another drive. For this 
reason, it's recommended that you 
have your disk drive adjusted if it 
consistently runs in the red. 
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The speed is continuously re­
calculated and disp layed, and it 
isn't unusual for the speed to fluc­
tuate somewhat as the disk drive 
runs. This is nothing to worry 
about-some disk d rives are better 
than others, and eve n the disks 
themselves cause some variance in 
speed, depending on the amount of 
friction they produce. If the disk 
drive's speed is normally good, but 
a certain disk causes the speed to 
drop out of tolerance. that particular 
disk should not be used. Also, the 
speed may vary if the d rive belt in­
side the disk drive is slipping. This is 
not uncommon, especially on older 
or well-used disk drives. If this is the 
case, have the belt replaced . 

To stop the speed test, press any 
key. It may be necessary to press a 
key more than once to stop the pro­
gram since the program communi­
cates constantly with the disk drive 
and may miss some key presses. 

The line Up 
To begin the alignment test, press 
option 2 when the main menu is 
displayed. You're prompted to in­
sert an alignment test disk, and then 
a new menu of options is listed. 

The disk used for an alignment 
disk may be any formatted disk. For 
accurate alignment testing, it's im­
portant that the d isk be formatted 
on a disk drive that ha!> nea r-perfect 
alignment. The closer the align­
ment disk is to true alignment, the 
more accurate the test. A commer­
cia lly produced disk (such as COM­
PUTErs Gazette Disk) is ideal. Do not 
use a copy~p r o te cted disk; the 
alignment test program does not 
write to the disk, so it isn' t likely 
that any of the programs on the 
disk will be altered. However, if 
ahy of the programs on the disk are 
important, make a backup of the 
them before you use the disk with 
the alignment test program. 

After the alignment disk is in ­
serted into the disk drive, the align­
ment test is started by pressing the 
space bar. You should see a data 
screen with two sets of four col­
umns. The columns are labeled 
"Track Being Read," "Track Actu· 
ally Read," "On Track Readabil i­
ty," and "Between Track 
Readability." As the program runs, 
the data appears under these head­
ings one track at a time. 

The fi rst co lumn is labe led 

Track Beil/g Read. The data in this 
column shows you the number of 
the track that's being tested by the 
program. It always begins with track 
1 and ends with track 35. This is the 
sta ndard 1541 disk format and 
doesn't change, regardless of what is 
actually on the disk and whether or 
not the disk drive is in alignment. 

Before the data appears for 
track 1, the program goes through a 
rather involved procedure to deter­
mine the position of the read head. 
It then moves the head down, past 
track 1 and against the head stop_ If 
the program is successful in figur­
ing the position of the head, there 
should be a light " click" sound 
when the head hits the stop. If it 's 
unabl e to figu re the head position, a 
li ttle extra head banging may be 
heard. This is a last resort for the 
program and is very unusual, but it 
may occur if the disk drive is severely 
out of alignme nt or if you acci­
dentally used an unfonnatted disk. 

The second column is labeled 
Actual Track Read. This is the num­
ber of the track that is actuall y un­
der the read head. There is data on 
each track of a formatted disk that 
indicates which track is being read. 
The alignment program tries to 
read this data and displays the track 
number in column 2. Track 1 is the 
first track that should be read since 
it's the track that should be under 
the read head when it's against the 
stop. For every track, the number 
that appears in column 2 should be 
the same as that in column 1. If the 
numbers are the same, that number 
appears on the screen in green, in­
dicating that the correct track was 
read. If the track number read off 
the disk is not the same as that in 
column 1, the number is displayed 
in red. Usually, the numbers in col­
umn 2 are all green or all red . It 's 
unlikely that both red and green 
numbers will be scattered through­
out the column. 

An incorrectly adjusted head 
stop is usually the culprit when the 
track numbers in column 1 do not 
match those in column 2. The dif­
ference between the numbers in 
columns 1 and 2 tells you how far 
the stop is out of adjustment. If the 
difference is 1, the head stop is off 
adjustment by one track. If the dif­
ference is 2, it's off by two tracks, 
and so on. You can also te ll in 
which direction the head stop is out 



of adjustment. If the numbers in 
column 2 are higher than those in 
column 1, the head stop is too high 
and the head cannot move down 
far enough. In this case, you would 
never be able to load programs that 
are saved on the lower tracks. The 
more common situation is when the 
numbers in column 2 are less than 
those in column 1. In this case, the 
head is allowed to move down too 
far. This is reall)' no problem when 
using disks that were properly for­
matted , because the disk drive is 
able move the head into position to 
read aU the tracks. Even if the disks 
are formatted on a disk drive with a 
head stop adjustment problem, 
there will be no problem reading all 
tracks on the disk as long as the 
disk is used with the same disk 
drive. A problem arises when the 
disk is used in a drive that does 
have a properly adjusted head stop. 
It will not be able to read the tracks 
that were formatted too far down 
on the disk. 

Without an alignment tester, a 
head slap adjustment problem is 
not easy to recognize. [t only shows 
up when using disks on more than 
one disk drive, or when the disk 
sta rts to fill up with programs. No 
errors arc encountered if the disk 
isn't very ful1-progr,1ms are sa ved 
on the disk beginning at the midd le 
tracks and then the), work th eir 
way out to either end. Even when 
the disk drive encounters an error 
and bangs the head against the stop 
in an effort to correct the error, as 
long the head is able to align itself 
with an)' track, the drive keeps 
working. It's nice tha t the 154 1 is 
capable of ,1djusting itself, bu t it 's 
difficult to know that a head stop 
adjustment has occurred unless 
you're using a special test program 
like this one. Once the problem is 
known to exist, it's a good idea to 
have it fixed to minimize the chance 
of running into a serious problem in 
the future. 

The third column is labeled 011 
Track Readability. The data dis ­
played in this column is the most 
important for determ ining whether 
or not the d isk drive has an align­
ment problem. Just as the heading 
suggests, this is an indication o f 
how well the disk drive is able to 
read data off the disk for each track. 
The alignment program attempts to 
read at least 17 header blocks of 

data on the track. If it's able to read 
each header correctly on the first at­
tempt, the readability is 100 percent, 
which is displayed in green. This is 
the way it should be for every track if 
the disk drive is properl y aligned. 

If it takes more than one at­
tempt to read any of the headers, 
the number that appears in column 
3 will be something less than 100 
percent. If it's bet ween the range of 
94 and 99 percent, it's displayed in 
yellow. This means all the headers 
were eventua ll y read properly, but 
there was some difficulty. If the 
number is less than 94 percent, it·s 
shown in red. Th is indicates that 
there was d ifficulty reading one or 
more headers, and possibly, the 
disk drive wasn't able to read some 
headers at al1. A well-aligned disk 
drive should not have any trouble 
reading all tracks at 100 percent. If 
this is not the case, try another 
alignment disk. If the results are 
similar, there's probably an align­
ment problem wit h your disk drive. 
Before having it realigned, however, 
move it to a different location, as far 
as possible from your TV set. moni· 
tor, printer, computer, or any other 
electronic device that might be near 
by. Electronic interference is proba­
bly more com mon than true align ­
ment problems, and it produces the 
exact symptoms. [f moving the 
drive makes no difference, you'll 
need to ta ke your disk drive into the 
shop for repair. 

The fourth column is labeled 
Betweerr Track Readability. This is 
very similar to the information giv­
en in th e third column, except the 
read head is actually positioned be­
tween th e tracks. Ideally, the drive 
shou ldn 't be able to read an)' data 
and the readability should always 
come up 0 percent. In reality, some 
of the data from the surrounding 
tracks bleeds over to the area be­
tween the tracks. Even though the 
disk drive is capable of read in g 
some data between tracks, it wou ld 
make sense that it would have the 
most difficulty reading consistent 
data when it is exactly midway be­
tween the two track s . When it 's 
dose to the middl e, the numbers 
shou ld be low; when the head is 
doser to either of the tracks, the 
numbers shou ld be higher. In prac­
tice , thi s is true e nough to give 
some useful information, but due to 
tolerances in the entire mechan ism 

and in the disk itself. these numbers 
cannot be considered absolute and 
should be used fo r reference only. 

In column 4, the numbers 
change co lors at different points 
th an they do in col umn 3. If the 
number is 0 percent, the number is 
displayed in green. This .is the ideal 
cond ition when reading between 
tracks. If the number is in the range 
1-80 percent. it's displayed in yel­
low-numbers most commonl), fall 
within this range. [f the number is 
81-100 percent , the number is 
made red. Red numbers are less fre­
quent than yellol\' numbers, but 
they do appear even on disk drives 
that work very well. The alignment 
is best if there are at least a few 
green numbers. There may be prob­
lems if a lot of numbers are red, but 
don't be concerned if the numbers 
in the third column are consistently 
high (green). 

You may also notice that some 
or all of the numbers in the fourth 
colu mn are fo llowed by a plus or a 
minus s ign. The program counts 
how many times il reads data from 
the lower track and how many 
times it reads data from the upper 
track. It then displays a U -" or 
"+" to indicate which track was 
read more often, and it lets you 
know which track it is closer to. If ,1 
minus sign is displayed, the lower 
track appears doser. If a plus sign is 
displayed, the high track appears 
doser.lf the sign is consistant for all 
the tracks, the head is likely to be 
on the high or low side, depending 
on which sign is most dominant. If 
there is a somewhat equal spatter­
ing of plus signs and minus signs, 
the head is probably pretty close to 
being midway between the two 
tracks. If there is no symbol, either 
both tracks appeared equally close 
or the program was unable to read 
enough information off the disk to 
make the calcula ti on . 

Even though the alignment 
tes t provides a considerable 
amount of information on the 
screen, it isn't difficult to use, espe­
cially if you're usi l'g a color moni­
tor. If all the numbers in columns 2 
and 3 are green, the alignment is 
good . If you're using a black-and­
white monitor, columns 1 and 2 
should be identical, and column 3 
should be filled entirel}, with the 
number 100 for proper alignment. 
The disk drive requires repai r if col -
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umns 1 and 2 don't match, or if col­
umn 3 has any numbers below 94 
percent. However, before sending 
the disk drive to be fixed, make sure 
you try more than one alignment 
test disk to make sure the disk itself 
has not become defective. 

Operating The Program 
It's possible to stop the alignment 
program and get back to the menu 
at any time by pressing any key. It 
may be necessary to press it several 
times since the computer is con­
stantly communicating with the 
disk drive and will, at times, ignore 
the keyboard . 

The program stops testing 
when it finishes testing track 35. 
Press any key to cause the menu to 
appear. It's possible to make the 
testing run continuously by pressing 
selection A when the menu appears. 
With this option, the program auto­
matically clears the screen after it 
reaches track 35 and begins again at 
track 1. It's necessary to press a key 
(possibly more than once) to get the 
program to stop. 

Option 1 of the menu causes 
the read/write head 10 move to 
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where track 1 should he. The pro­
gram then reads the track number 
off the disk, displays it, and stops. 
This option is included for those 
who may use this program to adjust 
the head stop themselves. This ad­
justment requires disassembly of 
the disk drive and includes a signif­
icant danger of electrical shock and 
should not be attempted by anyone 
not qualified to do so. 

To return to the main menu 
from the alignment test menu, 
press the (1 key. It's recommended 
that you return to the main menu 
and press the Q key to qu it the pro­
gram. This resets and initializes the 
disk drive to make sure it's ready 
for the next program. 

It's possible to test the align­
ment of a friend's disk drive with­
out actually having that person's 
disk drive available. Have the 
friend format a disk on his or her 
drive, and then use that disk as the 
alignment test disk. If the align­
ment checks out, it's likely the disk 
drive is properly aligned. If the disk 
does poorly, it would be wise to run 
the alignment test program directly 
on the suspected disk drive before , 

making a decision to have it fixed. 
Any disk can be tested for 

proper formatting, using the align­
ment test. Just use the disk 10 be 
tested in place of Ihe alignment test 
disk. The dala displayed shows you 
if all tracks arc formatted and if 
they're in the right order. It also 
shows you, if certain tracks contain 
errors, whether the readability (col­
umn 3) of that track is lower than it 
should be. 

There may be more applica­
tions than mentioned in this article. 
It isn't guaranteed that the program 
will operate appropriately for any 
application you dream up, but it 
does include a number of safe­
guards to avoid erratic behavior 
from Ihe disk drive. It's impossible 
to damage the disk drive by run­
ning programs, but it is possible to 
get it lost. If this is the case, turn the 
disk drive off and then back on 
again. Then, type in and run the 
following short program: 
10 O P.ENIS,8,IS, '10:":CLOSEIS:END 

This initializes the disk drive and 
repositions the read/write head to 
ils. home position. 
See program listillg 011 page 88. a 



128 Math Graphics 
Clifton Karnes 

If you think math is boring, take a look at the beautiful, sym­
metrical shapes this program can create on your 128'5 screen. 
Using polar geometry and an interesting collection of mathe­
matical functions, "128 Math Graphics" may C011vince you that 
math can be fUll, A disk drive is required and a color monitor 
is suggested. 

In October 1986, COMPUTE! pub­
lished "Amiga Math Graphics," 
and, about a year later, in August 
1987, "Math Graphics For Atari 
ST." The graphics demos were im­
pressive, but both versions were for 
16·bit computers with super-high­
resolution video. Could ma th 
graphics like these be created on an 
eight-bit computer like the Com­
modore 1281 The answer is yes. 

The two programs accompany­
ing this article-"I2S Math Graph­
ics Demo" (Program 1) and " 128 
Math Graphics Tool Kit" (Program 
2)-show that the 128's graphicS 
capabilities have to be seen to be 
believed. Program 1 demonstrates 
seven math graphics, one after an­
other. Program 2-the Tool Kit­
allows you to interactively create, 
aiter, load, and save Math Graphics. 

Using The Demo 
Since Math Graphics Demo (Pro­
gram 1) is written entirely in BASIC, 
type it in, save a copy to disk, set 
your 128 for 40 columns, and type 
RUN. The Math Graphics Demo is 
based on the Amiga and Atari Math 
Graphics programs, but is custom­
ized for the 128. It displays a series 
of seven graphics on the 128's high­
resolution (320 X 200) screen. 

The tirst graphic shape you' ll 
see is a star. This design is followed 
by a twisted band, a spiral cone, a 
side spiral cone, spikes, a right oval, 
and finally, a multilobe. Each graph­
ic uses a different foreground color, 

Tht Tool Kit (Program 2) is a powerful 
graphics ulilily Ihal Itls you alttr, save, 
and load cuslom Math Graphic imagts. 

and two are multicolored. If you 
want to move on to the next graphic 
before the current one finishes, sim­
ply press any key and the demo will 
begin displaying the next one. 

The graphics presented in the 
demo are interesting and entertain­
ing to watch, but they're just a few 
examples of what you can create 
with the 128 Math GraphicS Tool 
Kit (Program 2). The Tool Kit allows 

you to experiment with graphic de­
signs. You can change any Math 
Grap hiCS parameter, load Math 
GraphicS from disk, save your new 
deSigns, view the directory, change 
c010rs, and more. 

Math Graphics Tool Kit 
The Tool Kit is a BASIC program, so 
type it in, save a copy to disk, set 
your 128 for 40 columns, and type 
RUN. You'll see a menu of choices 
marked a-yo To give you an idea of 
how the Tool Kit works and how to 
experiment using the menu, the fol­
lowing examples show the way the 
values are used, with each menu 
item indicated in italics. 
FOR T1 - PIOt TO Plo/STEP PI/g 

FOR T2 - Plolr TO p,o; STEP PI/i 
RR - Q :TT - o+ PI/k :GOSUB 

POLARX :xl - POLARX 
RR - b :TT - p+PI/I :GDSUB 

POLARY:yl - POLARY 
RR - c :TT - q+ Pl/m :GOSUB 

POLARX :x2 - POLARX 
RR - d :TT - r+ Pl/n :GOSUB 

POLARY :y2-POLARY 
NEXT T2 

NEXT T1 

POLARX POLARX - RR"COS(TT) +X 
CENTER 

POLARY POLARY- RR"SIN(TT)+Y 
CENTER 

Let's discuss each menu option. 
a-d determine the size and shape of 
the graphic. You ' ll no ti ce in the 
demonstration program that these 
numbers change very little from 
one graphic to another. It can be in­
teresting, though, to alter these val­
ues and see how each one affects 
the printed graphic. 
e. The start of the first theta loop­
variable T1 in the example above­
this value is usually set to 0, and you 
probably won't need to change it. 
f. This is the end of the flISt theta 
loop. If the number 2 is chosen, the 
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graphic is drawn once. Increasing the 
number causes the graphic to be re­
drawn, and decreasing it causes the 
graphic to be incompletely drawn. 
g determines the increment of the 
loop. It's fun to experiment with 
this value. The smaller the number, 
the greater the dista nce between 
each line in the graphic; the larger 
the number, the smaller the distance. 
h . The start of the second theta 
loop-T2. A second theta loop is 
needed for some graph ics. If you 
only need one loop, however, you 
can set the sta rting and ending va l­
ues of either this theta loop or theta 
loop 1 to O. Just be sure to place the 
appropriate values in menu choices 
o-r so that xl, yl, x2, and y2 use the 
active theta loop. 
i. The end of the second theta loop. 
Like the first loop's end, this deter­
min es how much of the graphic is 
drawn. A value of 2 is good to use 
here, also. 
j . The second theta loop's increment 
can be changed with optionj. This is 
an interesting value to experiment 
with. As with g above, the smaller 
the number, the larger the distance 
between lines in the graphic. 
k-n are the offsets for xl, y l, x2, 
and y2. Altering these values ca n 
produce subtle results. If you don't 
want an offset, any la rge value-
10,000, for example-will effec­
tively eliminate it. 
o- r determine whether xl, yl, x2, 
or y2 use theta 1 or theta 2 values. 
Changing these values can make a 
dramatic difference in the·graph ics. 
If you're only using one loop, be 
s u re to set these values to that 
loop's number. 
s determines the foreground color 
of the graphic. The background is 
preset to black. The colors are Com­
modore's standard screen colors­
black - 1, white - 2, and so on. 
An easy way to check these colors is 
to look at the top row of your 128's 
keyboard . On the front of each key, 
the top color is the key's number; 
the bottom color is the key's num­
ber plus 8. The Tool Kit reserves the 
value 0 for something special: multi­
color. 
t. By pressing t, you can load any 
math graphic you've saved with the 
Math Graphics Tool Kit Save com­
mand. It 's usually easier to load an 
existi ng graphic and experiment by 
altering its values than it is to de-
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sign a graphic from the beginning. 
u saves the Math Graphic currently 
on the screen. If you make an error 
with this command, or with t (to 
load a graphic), don 't worry. The 
program will notify you of your 
error, and continue. 
v views the disk's d irectory. To re­
turn to the menu, press any key. 
w is the most important command 
in the Math Graphics Tool Kit. You 
press th is key to view any graphic 
whose values are on your men u. 
While you're looking at the graphic, 
you can press any key to return to 
the menu and save, load, or contin­
ue to modify your design. 
x returns to BASIC. 
y redraws the menu. This command 
can be useful if the menu accidently 
scrolls, or becomes corrupted. Press­
ing y will give you a refonnatted 
screen without altering any of the 
current graphic's values. 

Changing A Graphic 
To get an idea of how to use the 
Math Graphics Tool Kit, load and 
run it (Program 2). Now enter the 
following va lues to create a circular 
graphic: 

• 115 
b 85 , 40 

• " , 0 
f I , 3 
h 0 

2 
j 20 
k 10000 
I 10000 
m - 10000 
n -10000 
0 - 2 
P 2 
q I , I 

When you've entered these values 
and have double-checked them, use 
option 1110 save this graphic wilh the 
name circles, or something similar_ 

Now, choose the IV option to 
view this math graphic. If you want 
to return to the menu before the 
graphic has finished forming, press 
any key. 

Now we're going to alter two 
values, and cause a dramatic change 
in the graphic. Change j from 20 to 3 
and f from 1 to 2. Next press IV to 
view the new math graphic. Chang­
ing these two values has trans­
formed the circle into a star. 
See program listillgS Oil page 85. • 

• There is a small bug in "Condensed 
Font" Oanuary). As listed, the program 
will print CHECK DATA LINES 230-
370 and stop. For all versions, add the 
line 190 X - 0, and the program will 
work correctly. 

• "SpeedScript Justified" Oanuary) works 
correctly-however, messages arc print­
ed to the screen in the same color as the 
background. To fix this problem, sim­
ply delete line 20. (This prablerr. does 
not occur when the program is loaded 
from the Gazette Disk menu.) 

Special 1988 Issue Corrections 

• Euchre: The line following 1255 
should be 1260, not 160. The correct 
checksum should be XQ. 

• SolarPix: Line 1330 should read 
BE 1330 FL-l : IFRI GHT$(KS,l) _ " R 

"THENFL .. -l 

• Math Dungeon: The line following 
630 should be 640, not 60. The correct 
checksum should be BH. 

• Snapshot: In Program 1, the line fol ­
lowing 120 should be 130, not 10. The 
correct checksum should be FX. 

• Memo Diary: The line following 1310 
shou ld be 1320, not 120. The correct 
checksum should be BQ. 

• The Construction Set: The ending ad­
dress in the typing instructions for Pro­
grams 2, 3, and 4 is incorrect as listed. It 
should be 77FF, not 7803. 

·128 Instant Keywords: The following 
changes are necessary for programs 1 
and 2 to work correctly. 
Program 1: 
liE HI0 PRINT"{CLR) " : S-OEC( "130 

0") : BANKIS : FORO-S'tOS+11 
6:REAO A$:POKE Q,DEC(A$ 
) : NEXT 

Program 2: 
itS 30 8ANI':l5 : 0-PEEK(45)+12+PEE 

K (46) "256: PRINT "KEYWORD 
ISPACElvALUE(S) .. ": 

80411 It _ PEEK (8) :PRINTRIGHTS(ltE 
XS(H),2) ; " "; 

• Print er Wedge and SpeedScript: 
These two programs are compatible, 
but disk users must install the wedge al 
either location 854 or 679. Tape users 
must install the wedge at location 679 
only. Don't press RUN/STOP-RES­
TORE; it disables the wedge. Follow 
these steps to use the programs togeth­
er: First, load and run Printer Wedge. 
Then assign il a location in ml?mory. Fi­
nally, load and run SpeedScrip/ without 
pressing RUN/STOP- RESTORE. • 



NRI Hands-On Training With an mM PC Compatible Plus 20 Meg Hard Disk 

GET OW 
TO SERVICE EVERY 

CO R 0 THIS 
Learn the Balla the Nil 
Way-aad lam Geed 
Motley Jloovblesllootlag 
Any Brand of COIIIPvtei. 
The Department of Labor 
ranks computer service high 
on its list of lop growth fields, 
with accelerated demand 
creating more than 30,000 new 
jobs within the next 10 years. 

You can cash in on this oppor­
tunity-eilher as a fulJ-time 
corporate technician o r an 
independent service-
person -(lnce you've 
learned all the basics of 
computers the NRI way. 
NRI 's practical combina­
tion of "rea.soo.why" 
theory and "hands-<ln" 
building skills starts you 
with the fundamentals of 
electronics, then guides you 
through advanced electronic 
circuitry and on into computer 
electronics. You also learn to 
program in BASIC and machine 
language, the essential languages lor 
troubleshooting and repair. 

Total Computer Sys_ 
Training, Only F .... NIl 
No computer stands alone ... irs part of a 
total system. To really service computers, 
you have to understand computer sys. 
terns. And only NRI includes a powerful 
computer system as part of your training, 
centered around the new, fully IBM· 
compatible Sanyo 880 Series computer. 

You start with the step·by·step 
assembly 01 your Sanyo 880 computer. 
You build and test the "intelligent" 
keyboard, install the power supply and 
51/4 ~ floppy disk drive, and interface 
the high.resolution monitor. But that's 
not all. You go on to install a powerful 
20 megabyte hard disk drive-today's 
most·wanted computer peripheral, 
now included as part of your total 
systems training. 

Wlth your computer now up and 
running, you're ready to use the 
valuable software that completes your 
total computer system. 

Me bperl ..... Needed, 
Nil lullds H In 
You get practical, hands·on experience 

te<:hnical staff, ready to help you when 
you need it. You gel it all from NRI! 

Free IOO-Page 
cataleg Tells More 
Send the coupon today for 
NRl's big. loo-page, color 
catalog on NRl's electronics 

training. which Sives you 
aU the facts about NRI 
courses in Micro-

'~~"i~=:: /0' computers, Robotics, 
!!II Data Communications, 

TV /Videoi Audio Servic­
. ing. and other growing 

o 
ORE! 

that gives you the skills you need for 
success. You learn in your own home. 
No classroom pressures, no night 
school, no need to quit your present job 
until you're ready to make your move. 

Your training is backed up by your 
personal NRI instructor and the NRI 

~1·_,'n!r.1I MeG,.w-HIll Conllnulrog Educallon Cenler .. 
3i3IiI W1lC011Sln A_. NW. w unlnoton. OC 20016 

MCHECltOH EFllEECATAI.OO ONLY 0 a.ccronlc DI~ TecIvioIogy 
o ~ ... EItc1!onIcl 0 loduI lIIII ~1cI 
o iVNldeo/A1,Id1Q StrvIdrog 0 ~llonI ElI<;tronlc:a 
Cl RoIlOIICI 0 auk: Eleclronlel 
Cl Electronic Mullc TOC/InOIOgy 0 IlOO\!\otpIIIII and Amluntlllll 
Cl SalOIlitl Electronlcl 0 1!<Jllding ComtlUCtlon 
o Digital Ellctrnnk: SeroIdng 0 Aul~ SwvIclng 

s,_ 

high-te<:h career 
fields. If the 
reply coupon is 
missing. write to 
the address 
below. 

For Galllf COUfMS 
,p~"'-GIBiIi 

o ~heek /Of delal ls. 

o All ConcI;tIon;ng, HNoUnli & AetrIgenotlon 
o Small EngIM ~r 
o EIK trlcl.., 
o LocIIemltNIIII & Electronk: Sew~1y 
o TlM\ CaIIIfS 
o TeIepto>e SeMc:lng 
o Patllegll 

.,-

L..:'tyliilllorZli> _w.!!!JI'!!r"....!....~.:........ _~ed!!!!.~~~H!!!!~~n::!!.... _'~_I 



Periscope 
A Disk Editor For The 128 

Robert Bixby 

WaHt to get a close-tip look at what's 011 your 128 disk? Need 
to fix a file? Tltell try "Periscope," n short but powerful 128-
lIIode disk editor for tlte 1541, 1571, altd 1581 disk drives. 

Two weeks ago, my trusty 1541 
disk drive bit the dust. It had been 
through 2ljz years of daily service, 
so I couldn't compla in. I had never 
needed to realign it. In fact, I never 
even cleaned it. It had traveled hun­
dreds of miles and read hundreds of 
disks- small wonder that I had be­
gun to think of it as indestructible. 

When my 1541 passed away, I 
got two new drives-a 1571 and a 

1581. I also got an unexpected 
headache. 

The Problem 
I use three programs almost exclu­
sively: GEOS, SpeedScript, and my 
assembler. While GEOS performs 
flawlessly on my new drives, and 
SpeedScript is as powerful as al­
ways, my assembler constantly ar· 
gues with the 1581. It scrambles 

Finding Your Way Around Commodore Disks 
Dale McBane, Assistant Technical Editor 

When you type UJAD"filellame",8, 
BASIC tells the disk drive that it 
wants a file called filellame and then 
it sits back and \wits for the data to 
arrive. How does DOS (the disk op­
erating system) know where to look 
for fi/ella",e? To answer this ques­
tion, let's look at a little background 
on how Commodore disks are 
arranged. 

Commodore disks can be di­
vided into three basic groups: 5'14-
inch single-sided disks, 5 1/4-inch 
double-sided disks, and 3'1z-inch 
double-sided disks. Of these, the 
Sif4-inch single-sided format is by 
far the most common. Single-sided 
Commodore disks, those formatted 
on the 1541 or the 1571 in single­
sided mode, have 35 concentric 
tracks numbered from 1 to 35. 
Track 1 is near the outer edge of the 
disk and track 35 is near the inner 
hub. Because the outer tracks are 
longer, they have more sectors than 
the inner tracks. Tracks 1-17 have 
21 sectors each. Tracks 18-24 have 
19 sectors, tracks 25-30 have 18 
sectors, and tracks 31-35 have 16 
sectors. Sectors are numbered from 

70 COMPUTE!"' G<'IltJtr& May 1988 

o to 11 - 1, where" is the number of 
sectors in the track. Double-sided 
disks, those formatted on the 1571 
in native mode, are like single­
sided disks except that they have an 
additional set of concentric tracks 
on the flip side of the disk. Tracks 
1-35 are on side 0 and are nearly 
identical to tracks 1-35 on a single­
sided disk. Tracks 36-70 are on side 
1 with track 36 near the outer edge 
and traCK 70 near the hub. The 31/2-
ins:h format of the 1581 is physical­
ly ~I\f different from either of the 
SIlt-inch formats, but it's simila r 
logically. As far as the computer is 
concerned, 3 lh-inch disks have 80 
tracks with 40 sectors per track. 

When the disk drive receives 
the request fo r a file, it goes to the 
directory to find out where the file 
is located. On 5 1/4-inch disks, the di­
rectory is on track 18. On 3 lh-inch 
disks, it's on track 40. 

The directory contains the 
information that DOS needs to 
manage the files on the disk . When 
DOS needs information about the 
disk currently in the drive, it goes 
first to sector 0 of the directory 

files, places weird entries in the di­
rectory, and just genera ll y 
misbehaves. 

I still haven't figured out what 
the problem is, but along the way I 
wrote " Periscope," a simple sector 
reader and editor for the 128 that 
works with all three Commodore 
disk drives. 

The Solution 
In 128 mode, type in and save a 
copy of Periscope. Because you can 
seriol/sly damage tlie illformlltiOlI on 
your disks if you en ter tile program 
incorrectly, be sure to use tile "Auto­
mafic Proofreader" program, foulld 
elsewhere ill this issue, when you 
type ill tlie program. Wllell you first 
lise the program, try it a ll a scratcli 
disk to be sure it's operatillg properly. 

When you are ready to use 
Periscope, be sure that you are in 
40-coiumn mode and then load and 
run the program . You will be 
prompted to enter the type of drive 
you're using. Press A for a 1581, B 
for a 1571, or C for a 1541. 

track. The first two bytes of sector 0 
point to the first sector of the direc­
tory, usually track 18, sector 1 for 
SIf.-inch disks or track 40, sector 1 
for 31/z -inch disks. Each directory 
sector contains eight directory en­
tries and a pointer to the next d irec­
tory sector. Each directory entry 
contains a byte indicating the file 
type, a pointer to the first sector of 
the file, the filename, and the num­
ber of blocks in the file. For relative 
files other information, such as a 
pointer to the first side sector and 
the record size, is also included. If 
you use GEOS, then even more 
information is squeezed into the di­
rectory entry. 

To find a fUe, DOS goes to the 
first directory sector and looks at 
the ftJename in each entry to see if it 
matches the one it's looking for. If 
the filename matches, DOS follows 
the pointer to the file itself and be­
gins sending the data to the com­
puter. If it doesn't find the file, DOS 
follows the pointer to the next di­
rectory sector and looks at each en­
try there. If DOS searches all the 
directory sectors and still doesn't 
find the me, it returns a FILE NOT 
FOUND error. 

In order to trace a file, you'll 
need a sector editor that can display 
the character representations of the 



Next, you'll be prompted (or 
the device number of your drive. To 
choose the default value of 8, press 
RETURN. Otherwise, enter the cor­
rect device number and then press 
RETURN. 

You shou ld see Periscope's 
menu: 
c-Conlinue 
e-Edit 
n-New 
b-Back 
q- Quit 

Since Periscope is best used to 
trace programs or text files (which 
arc linked by the first two bytes in 
the sector), Continue is a very useful 
command. When you press C, Peri­
scope calls up the next sector in the 
file. When you reach the file's fina l 
sector, Continue will have no effect. 

The New and Back commands 
are also used to read sectors. Use 
the Back command to trace back­
ward from the current sector. This 
works only when you have used 
the Continue command to progress 
through at least two sectors. The 

data in a disk sector. If the editor 
you are using can also follow sector 
pointers or pointers under the cur­
sor, or if it can display the numeric 
value of the data, so much the better. 

Begin your trace by doing the 
same things that DOS would do. 
First go to the first directory sector. 
For SIf4-inch disks, this is almost al­
ways track 18, sector 1. For 3 lh-inch 
disks, track 40, sector 1. You should 
be able to see eight filenames scat­
tered throughout the displayed sec­
tor. If you are tracing a GEOS file, 
you may have difficulty recogniz­
ing the filenames. That's because 
GEOS uses standard ASCn instead 
of Commodore ASCII. If the file 
you want to trace isn't in the cur­
rent sector, follow the pointer in the 
first two bytes of the sector to the 
next directory sector. Keep search­
ing directory sectors until you find 
the fil e. Next, look at the third byte 
before the filename of your file. 
This is the file type identifier byte. 
The following table shows the char­
acter and numeric representation 
for each of the different file types. 
If the file you are tracing has been 
sc ratched, you can easily " un ­
scratch" it by changing the file type 
identifier byte to a value other than 
O. Be sure to change it to one of the 
values in the table above or your 

Back command is not able to take 
you to the sector at which you start­
ed. The New command le ts you 
jump to any place on the disk. lt will 
ask for the track and sector number. 

The only way to exit Periscope 
is by choosing the Quit command. 
This will reset the drive and your 
computer to their default configura­
tions. Note that the RUN/STOP 
key is disabled to keep you from 
breaking out of the program. 

Editing Your Disks 
The most powerful (and dangerous) 
of Periscope's commands is Edit. 
You'll probably want to use this 
command only with a copy of a 
disk. With Edit, you can change 
messages, alter directories, edit text 
files, correct damaged sector links, 
and do much more. 

Edit displays the current sector 
on the screen. Use the cursor keys 
to move the cursor through the 
data. You will notice that there are 
two numbers displayed just below 
the sector data itself. The first num-

Chaucter Numeric File Type 

@ 0($00) Scratched file 

, 
b , 
d , 

A 

• C 
D 
E 

129($81) 
130($82) 
131($83) 
132($84) 
133($85) 

(pointers may 
not be valid) 
SeqUl'ntial 
Program 
User 
Relative 
CBM (1581 
only, partition 
area) 

193($CI) Sequential 

194($C2) 
195($C3) 
196{SC4) 
197($C5) 

locked 
Progrilm locked 
User tocked 
Relative locked 
CBMlocked 
(1581 only) 

(The character representations for locked 
or unlocked sequential, program. USl'r, rel­
ative, and CBM files wilt appellr in reverse 
video.) 

disk drive may become confused. 
The two bytes just before the 

filename in a directory entry point 
to the first sector of data for the file . 
The first byte is the track, and the 
second is the sector. Follow the 
pointer to the file by either moving 
the cursor over the first byte of the 
pointer and executing the com­
mand to follow the link under the 
cursor or by examining the bytes 
yourself to find the track and sector 
and manually moving to that sec­
tor. Either way you should be look­
ing at the first sector of the file. 

As with most disk sectors, the 

ber is the value under the cursor. 
The second number is a two-byte 
value obtained from the byte under 
the cursor and the byte immediate­
ly following it. As you move the 
cursor around the screen, these val­
ues will change automatically. The 
data can be changed simply by typ­
ing over it. Two keys end Edit 
mode: RETURN saves the modified 
data to disk, and ESC takes you out 
of edit mode without saving the 
changes you made. 

While in edit mode, you can 
move through tout the sectors of a 
file . To do this, move to the first 
byte of data on the screen and press 
Alt-C. You'll move to the next sec­
tor of the file . Press AIt-B to go 
backward. If there is a track and 
sector pointer within a sector (as is 
the case with the sectors that hold 
the directory), you may move the 
cursor to the first byte of the pointer 
and use Alt-C to move to that sector. 

Periscope is a powerful pro­
gram. Be careful when you use it. 
See program listing a ll page 92. • 

first h\lo bytes of a data sector are a 
pointer to the next sector of the file . 
If the file you are looking at is a pro­
gram file, the second two bytes of 
the first data sector are the LOAD 
address of the file .. The remaining 
bytes are the data of the file itself. 
Of course, some of the more com­
plicated file types, such as random 
files and relative files, have a some­
what different file structure, but 
most Commodore fil es are ar­
ranged this way. 

With this information under 
your belt, you should be able to un ­
scratch a file , change a file's type, or 
even find the load address of a file. 
For more information about Com­
modore disk drives, check the us­
er's guide that came with your 
drive. Two very helpful books on 
the subject are TIle 1541 User's 
Guide by Dr. Gerald Neufeld (pub­
lished by Brady), and Inside Com­
modore DOS by Dr. Richard Immers 
and Dr. Gerald Neufeld (published 
by Reston). 

A disk sector editor can be a 
wonderful tool for reconstructing 
damaged disks, but if you're not 
careful, you can use it to turn your 
disk into a scramblf'd mess . Ex­
treme caution is essential. Always 
work on a copy if you're trying to re­
cover data from a damaged disk. 
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64 Keyboard Enhancer 
Vivek Jhaveri 

Add the power of the 128'5 editing func tions to your 64 with 
this dynamic program. A CIlstomizer program is also included 
to let you tailor it to your needs. 

The Commodore 64 has a good 
screen ed itor, but the 128 has 
shown us what a great screen editor 
is like. While the 64's editor pro­
vides the essentials and li ttle more, 
the 128'5 editor has plenty of useful 
features to make life much easier. 
The ESC key. for example, adds 27 
editing and screen control enhance­
ments when used in conjunction 
with various keys. Also, the func­
tion keys can be easily redefined, so 
typing frequently used keywords is 
made simple. 

"64 Keyboard Enhancer" and 
"Keyboard Enhancer Customizer" 
add 21 new features to the 64, in­
duding the 128's 11 ESCape se· 
quences, four redefinable function 
keys, five keys to change colors, 
and one key whose function can be 
defined by the user. 

Installation 
Since Keyboard Enhancer (Program 
t) is written in machine language, 
you need to enter it with " MLX," 
the machine language entry pro· 
gram found elsewhere in this issue. 
When you run MLX, you' re asked 
for the starting address and ending 
address of the data you'll be enter· 
ing. Here are the values to use for 
Keyboard Enhancer: 
Starting address: eooo 
Ending address: e48F 

Follow the MLX instructions 
carefully, and be sure to save a copy 
of the Keyboard Enhancer data 
before you finish typing. Now, re­
set your computer by turning it off 
and on; then load Program t using 
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the syntax 
LOAD "filename",B, 1 (for disk), 

N 

LOAD "filename",l,l (for tape), 

where file name is the name you used 
when you saved the Keyboard En· 
hancer data. When the program has 
loaded, type NEW-to reset impor· 
tant memory pointers-followed by 
SYS 49152, to start the program. 

The Commands 
Keyboard Enhancer commands can 
be used from direct mode or from 
within a program. When used in di· 
rect mode, all commands are pre­
ceded by a press and release of the 
control key. From inside a program, 
the commands can be used by issu­
ing a SYS command followed by 
the appropriate address. See the ta­
ble within this article for a cross ref­
erence o f command s and SYS 
addresses. Now let's take a look at 
each command. 
CTRL V and CTRt W scroll the 
screen up or down by one line, re­
spectively. CTRL V is useful as an 
alternative to the normal scroll up­
wards (by two lines). Both CTRL V 
and CTRL W can be used in con­
junction with smooth scro lling. 
(See the Commodore 64 Program­
mer's Refereflce Gu ide, page 128, for 
more information on smooth scroll­
ing.) Note that text which scrol ls off 
the screen can't be recovered when 
the screen is scrolled in the opposite 
direction. 
CTRL P erases everything from the 
beginning of the current screen row 

on which the cursor lies to the posi· 
tion of the cursor. CTRL Q is the 
mirror image of CTRL P. It erases 
everyth ing from the cu rsor position 
to the end of the current screen row. 
Unlike ESC P and ESC Q on the 
Commodore 128, which operate on 
program lilies (sometimes caUlogical 
lilies), CTRL P and CTRL Q affect 
sc reen li nes (sometimes called 
physical lilies) only. To understand 
the distinction, think of a program 
line that occupies two rows on the 
screen. The rows spanned by the 
program line form two physical or 
screen lines, but only one logical or 
program line. 
CTRL @ takes the idea of CTRL Q 
one slep further and erases every· 
thing from the cursor position to the 
bottom right comer of the screen. 
CTRL 0 erases the current screen 
line without changing the cursor 
position. Like CTRL P and CTRL Q, 
it affects screen lines only. 
CTRt J and CTRL K make it easy 
to move the cursor from one end of 
the current screen line to the other. 
CTRL J moves the cursor to the be­
ginning o f the curren t line, and 
CTRL K moves it to the end of the 
current line. 
CTRt M disables screen scrolling, 
and CTRL L reenables sc reen 
scrolling. CTRL M is useful when 
you want to put something at the 
bottom right comer of the screen 
without scro lling the screen up . 
Note, however, that CTRL M does 
not affect the functions of CTRL V 
and CTRL W. It only affects normal 
scrolling, not those scrolling func· 
tions added by this program. 
CTRt 0 disables Quote and Insert 
modes. This comes in handy if you 
want to move the cursor inside a 



Keyboard Enhancer Cross Reference Table 

Funttion Sequence 

CTRL V 
CTRL W 
CTRL P 
CTRLQ 
CTRL@ 
CTRL D 
aRtJ 
CTRL K 
CTR!. L 
CTRL M 
aRL 0 
aRL + 
aRL -
CTRL* 
CTRL t 
CTRLX 
CTRL f1 
CTRL f3 
CTRL £5 
CTRL f7 
CTRL U 

SYS address 

49678 
49500 
49947 
49985 
50089 
50043 
49919 
49933 
50031 
50037 
49912 
50081 
50085 
50089 
50093 
50180 
50196 
50226 
50256 
50286 
50316 

Scroll screen up one line 
Scroll screen down one line 
Erase to start of line 
Erase to end of line 
Erase to end of screen 
Erase current screen line 
Move cursor to start of line 
Move cursor to end of line 
Enable scrolling 
Disable scrolling 
Cancel Quote and Insert modes 
Increment border color 
Decrement border color 
Increment screen color 
Decrement screen color 
Change colors to default colors 
Print siored stting #1 
Print stored string #2 
Print stored st ting #3 
Print stored string #4 
User-defined sequence (see text) 

quotation without printing reversed 
graphics characters, as would other­
wise happen. 
CTRL + and CTRL - increase or 
decrease the value for border color, 
respectively. Suppose that the bor­
der color is white, which has a val­
ue of 1. Pressing CTRL - changes 
the border color to black, which has 
a value of O. 
CTRL .. and CTRL T adjust screen 
color. CTRL • and CTRt T increase 
or decrease its value by 1, 
respectively. 
CTRL X sets the border, screen, 
and cursor colors to their default 
values. As written, the program de­
faults to a blue screen and border, 
with a cyan cursor. These default 
values can be changed, if you like, 
using the Keyboard Enhancer Cus­
tomizer program (discussed below). 
CTRL fl, CTRL £3, CTRL £5, and 
CTRL f7 all cause a stored string of 
as many as ten characters to print 
on the screen. As written, the pro­
gram has no stored strings, but you 
can store your own strings for these 
sequences using the Customizer 
program. 
CTRL U is a user-defined se­
quence. You can use your own ma­
chine language subroutine to 
determine what will happen when 
this sequence is pressed. Your sub­
routine must start at address 50316 
and end with an RTS instruction. 
Then, if CTRt U is pressed, your 
own subroutine is automatically 
executed. 

To combine your machine lan­
guage for CTRt U with Keyboard 
Enhancer, follow these steps: 

° Load Keyboard Enhancer using 
WAD "file"ame",B,1 (use ,1,1 for 
tape); then type NEW. 
° Load your own assembled subrou­
tine in the same way. The starting 
address should be 50316. Don't for­
get to type NEW. 
° Enter the line 
POKE 4),O:POKE 44,192:POKE 4S, 

A - (lNT{A/2S6)O ZS6):POKE46, 
INT(A/Z56) 

where A is the ending address of 
your subroutine. 
° Type SAVE "fi1e'lame",B (,1 for 
tape). 
• Switch your 64 off and on to reset 
it. 
o Load the program that you just 
saved with LOAD"filename" ,B, 1 
(again, use ,1,1 for tape). Type 
NEW and enter SYS 49152 to start 
the program. 

Now try typing CTRt U. Your own 
special subroutine should be 
executed. 

Note that if you type CTRL x, 
where x is any letter that is part of a 
sequence, and then press x again, 
the letter won't be displayed. This 
can be overcome by pressing any 
other key between CTRL x and x. 
For example, if you press CTRL P 
followed by P, the P won't be dis­
played. However, any intervening 
keypress allows the P to be dis­
played. This is not a program bug, 

rather a required limitation includ­
ed for technical reasons. In most 
cases, it will not present a problem. 

Keyboard Enhancer can be dis­
abled by pressing the RUN/STOP­
RESTORE combination. It can be 
reenabled with SYS 49152. 

Using The Customizer 
Keyboard Enhancer Customizer 
(Program 2) is written entirely in 
BASIC. To install it, type it in, save 
a copy to disk, and type RUN. It al­
lows you to create your own strings 
for the function-key sequences and 
for CTRL X, the default colors. 

Before you run the Customizer, 
you need to load the Keyboard En­
hancer program itself as you nor­
mally would. Don't enable it yet, 
though, and don' t forget to type 
NEW after you've loaded it. 

Next, load and run Program 2. 
It displays the current function-key 
strings one by one and asks you for 
a new string for each. If you don't 
want to change the string, press RE­
TURN at the prompt. 

If you do want to change the 
string, enter the new string (up to 
ten characters), using the DEL key 
to correct mistyped characters. If 
you want to use RETURN as part of 
the string, enter a back arrow. The 
program will interpret this as a RE­
TURN. Similarly, the apostrophe (') 
will be interpreted as a double quo­
tatio,n mark ("). This is useful if you 
want to define a function key to ex­
ecute a command. 

Once you've entered all four 
definitions, the program asks for 
your default border, screen, and 
cursor colors. Enter a number be­
tween 0 and 15 for each choice. For 
a complete list of colors and their 
corresponding numbers, refer to 
the manual that came with your 
computer. 

Now, the program will end 
with all your changes in their cor­
rect place in memory. To save your 
customized version of Keyboard 
Enhancer, type 
POKE 43,O:POKE 44,192:POKE 4S,A-

INT(A/256)OZ56:POKE 46,INTIA/ZS6) 

where A is 50317 or, if you've writ­
ten a machine language subroutine 
for CTRt U, the ending address of 
your subroutine. Next, enter SAVE 
"filename",B (use ,1 for tape). 

See program listings 011 page 90. III 
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Relative Ease 
Jeffrey D. Partch 

In spite of their power, speed, and flexibility, relative files 
have always been difficult to program on the 64, and for this 
reaSOrl, most 64 programmers have avoided them. "Relative 
Ease" changes all that by makillg this powerful file type as 
easy to use as sequential or program files. For the 64 with 
1541, 1571, or 1581 disk drive. 

Relative files offer far more speed 
and efficiency than any other file 
type available for data storage. 
With almost random access, indi­
vidual entries in a relative file can 
be read from, written to, added to, 
or replaced at will. And since most 
of the processing chores are han­
dled by the disk operating system 
(DOS), relative files are less prone 
to error than other types. In fact, 
only a handful of computer-based 
commands are even necessary to 
manage this versatile file type. 
BASIC 2.0, however, doesn't pro­
vide us with much help. 

Relative file management 
using only BASIC 2.0 DOS com­
mands is tedious and can be intimi­
dating for the inexperienced. Many 
programmers have taken one look 
at relative files and given them up 
completely. This is unfortunate, be­
cause the relative file is perhaps the 
most powerful and faScinating fea­
ture of Commodore DOS. Commo­
dore seems to have recognized the 
problem, because all of its post-64 
machines provide DOS commands 
that greatly simplify using relative 
files. "Relative Ease" offers these 
enhancements to 64 programmers. 
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Getting Started 
Since Relative Ease is written in 
machine language, you'll need to 
enter it with the "MLX" machine 
language entry program found else­
where in this issue. When you run 
MLX, you're asked for the starting 
address and ending address of the 
data you'll be entering. Here are the 
values to use for Relative Ease: 
Starling address: COOO 
Ending address: C2AF 

Follow the MLX instructions 
carefully, and be sure to save a copy 
of the Relative Ease data before you 
finish typing. Load Relative Ease 
with the command 
LOAD"RELATIVE EASE",8,l 

When the READY prompt returns, 
simply type sYS 49152 to activate 
the utility and restore some impor­
tant BASIC pointers . If you want to 
use Relative Ease from inside a 
BASIC program, please remember 
that the startup routine dears all 
variables. 

Relative Files 
A relative file is nothing more than 
an expandable allocation of unused 
blocks or sectors on the disk. Each 

block has 254 bytes available for 
the storage of user-supplied data. 
DOS assigns these blocks to the rel­
ative file as required, allowing the 
file to grow with the demand. 

Side sectors are special ancil­
lary blocks unique to relative files. 
Each side sector has room for 120 
two-byte block pointers that allow 
DOS to locate quickly the various 
blocks assigned to the file. As many 
as six side sectors may be assigned 
to a single relative file, so in theory, 
a relative file could expand to include 
as many as 720 (6 X 120 = 720) pri­
mary storage blocks plus six addi­
tional side sector blocks (726 blocks 
total). However, 1541 users are limit­
ed to a maximum file size of 658 pri­
mary storage blocks, because single­
sided disks never contain more than 
664 blocks (664 - 6 ~ 658). 

Records And lengths 
Individual entries in a relative file 
are called records, and a single rela­
tive file may expand to include as 
many as 65,535 records. In most 
cases, the actual number will prob­
ably be much smaller. The number 
of records per file is determined by 
the limitations of disk space and the 
size of the record. 

Record size-or more specifi­
cally, record length-is the maxi­
mum number of characters that can 
possibly be contained in each re­
cord. You make the initial decision, 
but the value is assigned to the file 
by DOS when it's first created. 



DOS allows record lengths to 
be no less than 1 character and no 
more than 254. Since one character 
in every record must be used as an 
imposed delimiter, this effectively 
raises the lower limit to at least 2 
characters per record. Every record 
in the file is assigned the same 
length by DOS. 

It should be noted that there 
are three length values that DOS 
will not accept: 42, 58, and 63, 
These lengths are rejected because 
these numbers have ASCII repre· 
sentations C'·:' ":," and "?") with 
special meaning to DOS. IJ you ac· 
cidently use one of the values, you 
simply get a syntax error. 

Here is a short BASIC program 
that calculates the maximum num· 
ber of possible records for any giv· 
en file . To use it, you need to supply 
the number of free blocks on the 
disk and the size of the record you 
intend to use. 
29 SF-664:PRINT"NUHSER OF BUOC 

KS FREE" ;BF; 
30 POKE211,21:tNPUT BF:tF BF>6 

64 THEN BF-664 
49 INPUT"ROCORD LENGTH";RL: IF 

ISPACE)RL<l DR RL>254TltEN ., 
50 SS-INT«BF/ 120 )+ . 99) : BA-SF­

ss 
69 RP-INT{BA *2 5 4 /RL) :IF RP>655 

36 TN EN RP-65535 
71:1 PRINT~{RVS) THERE ARE "; RP ;" 

{LEFT} RECORDS POSSIBLE. 
(SPACE) " 

Fields And Format 
In many cases, records can be sub· 
divided into even smaller lengths 
called fields. Fields can have either a 
fixed or a variable length. Say, for 
example, that the records in a mag· 
azine index program contain the 
following fields: (1) Issue no., (2) 
Date, (3) Title, (4) Article, (5) Page, 
and (6) Subject. 

With variable· length fields , 
each field is separated with a delim­
iter such as a comma or a carriage 
return, but is allowed to seek its 
own length, The only restriction is 
that the total length of all fields, in· 
cluding the delimiters, doesn't ex­
ceed the length of the record. 

Using fixed-length fields, the 
programmer can reserve a specific 
number of bytes for each field. For 
example, 5 bytes can be reserved 
for the issue number, 6 bytes for the 
date, 20 bytes for the title, and so 
on. When you're using this method , 
shorter entries have to be padded to 
full length, and longer entries trun -

cated to make them fit. Again, each 
field should be separated with a de­
limiter. The advantage of this meth· 
ad is that the location of each field 
is always known. The date field al­
ways starts al position 6, the title 
field at position 12, and the article 
field at position 32. 

Each method has its advan­
tages and disadvantages, The deci­
sion is up to you, but in mos t 
instances, it's a good idea to design 
your records so INPUT# can be 
used to read the information. 

GET# And INPUT# 
Records and fields are retrieved 
using either a GET# or an INPUT# 
statement. GET# simply retrieves 
characters one at a time and recog­
nizes no delimiters. Programs that 
use GET# need to assemble each 
string manually and specifically 
check for delimiters. 

INPUT# is faster and easier to 
use than GET#, because it retrieves 
entire strings and recognizes the 
usual delimiters (commas, colons, 
and carriage returns) automatically. 
The important th ing to remember 
about INPUT# is that string lengthS 
can never exceed 88 characters. 

Three New Commands 
All the commands supplied by Rel­
ative Ease can accept variable as 
well as literal arguments in place of 
their specific parameters. Variable 
arguments must be of the type and 
value expected by the command. 
Optional parameters may be omit­
ted from the command syntax, but 
all parameters which are included 
should appear in the proper order. 
The first command in Relative Ease 
is DOrEN. 

DOPEN is used to create rela· 
live files and to open them for pro­
cessing. Unlike other file types, 
relative files are opened for simul­
taneous reading and writing. The 
computer allows as many as ten 
files to be open at any given time, 
but DOS allows access to only one 
relative file per disk drive, 

Because sequential files, and 
possibly even program files, are 
often used in conjunction with rela­
tive files, the DOPEN command 
provides a variety of optional pa­
rameters to support these file types, 
The complete syntax looks like this: 
OOPEN# If n, "filenamt, type", Lrtcord­

ft ngth,UdnJict number,W 

The lfn parameter should be re­
placed with a specific logical file 
number in the range 2-255, File­
name must be a valid string of up to 
16 characters (control characters 
and most punctuation marks 
should be avoided). The type pa· 
rameter signa ls DOS that a specific 
file type (S for sequential, P for pro­
gram, R for relative) is intended. 
Nonnally DOS is unconcerned with 
file type when files are opened for 
reading, but specifying the file type 
forces the issue and triggers a disk 
error if the comparison fail s. 

The recordlengtll parameter 
tells DOS how many characters will 
be contained in each record of the 
file. The allowable range is at least 
1 with no more than 254 characters 
per record (again, with the excep­
tions of 42, 53, and 68), The initial 
decision is yours, but once the re­
cord length has been set by DOS, it 
can ' t be changed without some 
complex track and sector editing. 
This parameter must be included to 
create a new relative file . 

The devicellumber parameter al· 
lows you to specify an alternate disk 
drive. Values supplied must be in 
the range 8-30, The DOPEN com­
mand defaults to device number 8 if 
an output device is not specified. 

The W parameter tells DOS 
that a new file is to be opened for 
writing (created). The default file 
type is sequential, but program files 
may be opened if specified by the 
type parameter. This parameter is 
not intended to be used with rela­
tive files (which are created using 
the L parameter discussed above). 

Records arc accessed th rough 
DOS by their record number using 
the RECORD command. 
RECORD#Ifn, rtcordnumber,characttr-

position 

The same logical file number 
that was used to open the relative 
file must replace the Ifn parameter 
in this command, The second pa­
rameter, recordtlUmber, accepts any 
value in the ra nge 1-65,535. The 
value depends on which record you 
intend to process, 

The third parameter, character­
positiotl, allows you to position the 
record pointer to a specific charac­
ter location within the record. To 
use this parameter effectively, fIXed­
length fields should be specified. 
Since this is an optional facet of rela­
tive file management, this is an op-
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tional parameter. The default value is 
l-the first character in the record. 

The fina l command, DCLOSE, 
provides greater flexibility than the 
normal CLOSE command. The fol­
lowing variations are possible: 
DCLOSE 
DCLOSE ON Udevictfwlllbcr 
DCLOSE#I/n 
DCLOSE#I/n ON Udev;unllmbtr 

The first variation closes all 
files currently open on disk drive 
number 8. The second variat ion 
performs the same function, but on 
the drive speci fied by devicemmlber. 
The third variation closes the speci­
fied logical file number Ofn), which 
is open on device number 8, and 
the fourth variation closes the file 
number and allows the disk drive to 
be speci fied, too. 

Reading The Error Channel 
Relative Ease takes advantage of 
the little-used USR function to pro­
vide a simulation of the DS$ vari­
able found in higher-level versions 
of Commodore BASIC. The follow­
ing variations are useful: 
PRINT U5R(deviwulmbtr) 
DSS - USR(drvictllumber) 
IF VAL(USR(devicenumber)) - 50 THEN ... 

The function simply reads the 
error channel on the disk drive 
specified by devictllumbcr and re­
turns the string for processing. Be­
cause the disk error condition is 
cleared each time it's read, it 's a 
good idea to store the string in a 
variable and process its contents 
later. Note that the numeric equiva­
lent of the error message can be ob­
tained with the VAL function. 

Three error conditions apply 
specifically to relative files: 
so, RECORD NOT PRESENT 
51, OVERFLOW IN RECORD 
52, FILE TOO LARGE 

Error number 50 indicates that DOS 
was unable to locate the record re­
quested. If this error occurs while a 
new file is being created, it may 
simply be ignored. During a write 
operation this error is valid only 
when expansion is undesired; other­
wise this error is simply a confirma­
tion that expansion has occurred. 
During a read operation this error 
indicates that the record pointer has 
been pushed past the end of the 
file. This error is not, however, a re­
liable method of detecting the last 
valid record. 

Error number 51 indicates that 
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more data has been sent to the re­
cord than it was configured to hold 
and that the information has been 
truncated. To avoid this error, al­
ways check the length of output 
strings before they are sent to the 
disk drive. Also, be sure to include a 
carriage return in your record length 
estimates. PRINT# sends a carriage 
return at the end of each string. 

Error number 52 indicates that 
there is no more room left on the 
disk. This error only occurs during 
the creation of a new file or during 
the expansion of an existing one. 
One other error condition, 70, NO 
CHANNEL ,00,00, occurs when 
more than one relative file is 
opened on a particular disk drive or 
when you open a file with a record 
length of 42, 58, or 63. 

Creating A New File 
Before a relative file can be created, 
you should know your record 
length and have a general idea of 
the number of records you'll need. 
Deciding on an approximate num­
ber of records is important for sev­
e ral reasons. First, since it takes 
additional time for DOS to create 
new records, it saves time if an ap­
propriate number exists in advance. 
Second, it ensures that there is an 
adequate amount of space available 
on the disk. Third and most.impor­
tant, a certa in number of blocks 
must be assigned to a file before it 
will function properly. 

The following program creates 
a new relative file using Relative 
Ease commands. Before running 
this program, be sure Relative Ease 
has been loaded. 
10 PRINT "( CLR){RVS) CREATE A N 

EW RELAT IVE FILE" 
20 00PEN,2 ,"ERROR FILE",L22.UB 
30 RECORD'2,29,l 
40 PRINT'2,CHRS(255) 
5 11 OSS-USR(8):DS - VAL(OSS):IF 0 

S>II AND OS<>50 THEN PRINT 

D" 
60 OCLOSE 

The file is created in lines 20- 40. 
Line 20 opens the file, line 30 ad­
vances the record pointer to the last 
record, and line 40 writes the value 
CHR$(255) to this final record. 
CHR$(255) is the value used by 
DOS to initialize or mark the begin­
ning of new records. In this in­
stance, every record in the file is 
initialized, and the necessary num­
ber of blocks is allocated to the file. 
DOS never allocates less than a fu ll 

block to a relative file, and it always 
creates as many records as the block 
will contain. 

For example, in the above pro­
gram line 30 instructs DOS to create 
29 records of 22 characters each, 
but in fact, 34 records are actually 
created. Here's why: 22 cha rac­
ters X 29 records - 638 bytes. 
Each block can contain 254 bytes, 
so three blocks are allocated to the 
file. Three blocks (or 762 bytes) / 22 
characters'" 34 complete records. 
The number of extra records in­
creases as record size decreases and 
vice versa. No additional records 
are created for lengths greater than 
127 characters, because only one 
complete record can fit into any giv­
en block. This rule applies to the ex­
pansion of files as well. 

Line 50 simply reads the error 
channel and prints the message if 
an error has occurred. Notice that 
error number 50 is specifically ig­
nored, because in this case it's ex­
pected: We're writing to a record that 
isn't present, because no records are 
present in a new relative file. 

Writing To A Relative File 
Once a relative file has been prop­
erly created on the d isk, it may be 
opened with or without the record­
length parameter, L. As long as the 
length specified matches the length 
assigned to the file, no error occurs. 
The RECORD command is used to 
locate a particular record, and the 
BASIC 2.0 PRINT# command is 
used to write information to the file. 
The following program reopens the 
file \vc created earlier, and stores a 
different BASIC error message into 
the first 29 records. 
111 PRINT"{CLR){RVS) WRITE A RE 

LATIVE FILE" 
21l OOPEN,2 ,"ERROR E'ILE",L22 , U8 
31l S - 41373:ERR'S""":ER - ER+l 
41l Y- Y+l:V - PEEK(S+Y) 
51l ERRS - ERRS+CHRS(V AND 127) 
69 IF v<128 THEN GOT041l 
79 RECORD'2,ER : GOSUD 509 
iHI PRINTI2 , ERRS : GOSUB 5 011 
99 IE' ER<29 THEN COTO 311 
95 OCLOSE: ENO 
51l0DSS-USR(8j:OS"VAL(DS$) 
Sill IF OS-9 OR OS - 59 THEN RETU 

'N 
592 PRINT OSS : OCLOSE :EN D 

Line 20 reopens the file. Line 30 
clears the output string and updates 
the record counter. Lines 40 and 50 
assemble each error message into 
the output string, and line 60 
checks for the end of each message. 
Line 70 positions the record pointer 



and checks for disk errors. Line 80 
sends the output string to the disk 
drive and also checks for disk er­
rors. Line 90 reenters the loop until 
all 29 records have been filed. Fi~ 

nally, line 95 closes the fil e when 
we've finished. 

Reading A Relative File 
The following program randomly 
reads various entries from our ex­
ample file. The INPUT# command is 
used because no potential conflicts 
exist in the simple record fonnat. 
(This program is used again in the 
next section, so type it in carefully.) 

HI PRINT"iCLR}{RVS} READ RECOR 
OS BACK " 

20 00PENI2 ," ERROR FILE" , US 
)0 EN - O: ERRS-"" 
40 INPUT"ENTER A RECORD NUMBER 

";EN 
50 IF EN-O THEN OCLOSE : END 
60 REeOROl2 , EN,l 
70 GOSUB 500: IF OS -50 THEN 90 
89 INPUTI2,ERR$ : IF ERR$ -C HR$(2 

55) THEN 90 
81 PRINT" {UP) ERROR NO,"+STR$(E 

N)t" IS - "; CHR$()4);ERR$ 
;CHRS()4) 

89 GOTO )0 
99 PRINT"{UP}{RVS)ERROR MES SAG 

E"; EN;"{C.EFT) IS NOT ON F 
ILE " 

91 GOTO )0 
95 OCLOSE:ENO 
SOOOS$ -USR (8):OS - VAL(OS$) 
SOl IF 05- 0 OR OS-50 THEN RETU 

RN 
592 PRINT DS$:OCLOSE:ENO 

Line 20 reopens the file. Line 30 
dears the record counter and the in­
put string. Line 40 inputs a record 
value from the user and stores it in 
the variable EN. Line 50 allows you 
to quit the program by inputting a 0 
or by just pressing the RETURN 
key at the prompt. Line 60 positions 
the record pointer, and line 70 
checks for disk errors. Notice that 
error number 50 causes special ac­
tion. In line 80 the record is re­
trieved and a special test is made for 
unused records. Line 81 executes 
when no disk errors have occurred 
and a valid record was retrieved. In 
this case, the record text is format­
ted and displayed on the screen. 
Line 90 is executed when error 
number 50 is encountered or an un­
used record is retrieved. In this 
case, the message RECORD NOT 
ON FILE is displayed. In eit he r 
case, the main loop is reentered. 

Updates And Modifications 
At this point, it seems as though the 
true pov"er of relative files has been 

overlooked. First we opened the 
file, wrote to the file, and closed the 
file . Next we reopened the file, read 
the file, and closed it again. The im­
portant th ing is that we didn't really 
have to close the file at all. Once a 
relative file has been opened, it can 
be written to and ~ead from when­
ever the need dictates. 

For a demonstration, add the 
(ollowing lines to the previous 
program. 

19 PRINT"(CLRliRVS) MODIFY REC 
OR OS " 

S1 PRINT "{ UP)MOOIFY RECORO "+ ST 
R$(EN)tCIIRS()2); 

S2 CP-PEEK(211) : PRINT " 
( 2 SPACES}";ERRS; : POKE 211, 
CP 

S3 MOOS-" ": INPUf MOO$ : IF MOOS ­
"" THEN MOO$-CHRS(25~) 

8 4 IF LEN (MOO$) <22 THEN 86 
85 PRINTH{UP){RVS)STRING TOO L 

ONG P.RROR - 21 CHARS MAX 
(OOWN) ": GOTO 81 

86 RECOROI2 , EN , 1:GOSUB 500 
87 PRINf.2 ,MOO$ : GOSUB ~oo 
S8 RECOROI2,EN,1 : GOSUB ~oo 
99 PRINT"{UP) {RVS) ERROR MESSAG 

E";EN; " (LEFT ) IS NOT ON FIL 
E " 

91 PRINT"ENTER NEW RECORP";: GO 
T08) 

Lines 81 and 82 format an input 
statement with the current record 

string on the right. Line 83 slores 
the modified string into the variable 
MOO$ and checks to see whether 
the string was erased. In this case, 
CHR$(255) is stored in the record to 
indicate that it 's now unused. Line 
84 determines whether the new 
length will fit the record. If not, an 
error message is displayed and the 
modification loop reentered. Line 
86 is where the real action begins. 

Line 86 sets the record pointer. 
In line 87 the modjfied record is 
stored back in the file, and in line 
88, the record pOinter is set again. 
This is a very important step that's 
harder to explain than it is to dC'. 
Remember always to position the 
record pointer both before and after 
updating (reading and then rewrit­
ing) a record. Line 91 allows new 
records to be filed or created when 
unused records or an error number 
50 is encountered. 

So far, v"e've discussed. creat­
ing a file, writing records, reading 
records, and changing records. The 
record fonnat may have been sim­
ple in the examples, but the me­
chanics will be the same no matter 
how complex your records. 
See program listing on page 92. • 

Super Graphix 

Super Graphix 0 -

Includes: 
Utility Dis k 
With 
27 Fonts 
And 
Font 
Creator 

GRAPHICS and FONTS plus an 8K BUFFER for the ultimate In performance and 
speed. The XETEC Super Grephl ... Interface lor Commodore Computers now 
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• Exlenslve Commalld Channel · 8 Acllve Swltches wllh Challges 
• ROSOl BuUon 10 Hall PrhHlog ConstanUy Monllored 

hom Bulter • Illtornal FOllts Support Super·scrlpt, 
• Switch 5el1111g8 011 label 10' Sub-script, Ulldorllni llg, Bold·lace and 

Quick Aolerolleo Cllolee o f 9 Pltclles 

• Correspondellce Quality Font Bullt·ln 

Suggested lis t $99,95 • Includes Lifetime Warranty 

xeiec, Inc. f 2804 Arnold Rd. I Salina, KS 874011913·827,0885 



Thf dfmOf/slrfl liou prog rfll1ls il1cfudf d willi "Hi-RfS ScrU I1 Silow" dYUfll1licfll/y show Illf p~r of "rf 128's BASte 7.0 drflwillg 
ca ll1mflllds. PiClurfd fl boUf flU Df l1l 0S J- 3. 

Hi-Res Screen Show 
For The 128 

Rob Kennedy 

The fact tliat tile Commodore 128 is olle of the most powerful 
and easy-la-use graphics machilles available today is displayed 
itl these five dazzlitlg demorlstratioll programs. Eacl! one gives 
a different display every time it is nm. A color monitor shows 
them at their best. 

The Commodore 64 is an incredible 
graphics machine, When it first ap­
peared, its graphics ond sound ca­
pabilities \vere years ahead of their 
time. Unfortunately, the 64 's sound 
and grap t-i cs cou ldn ' t be pro ­
grammed effect ively without a 
knowledge of machine language. 

When the 128 arrived, it not 
only had super graphics , but it 
included a new, more po\verful ver­
sion of BASIC that made program­
ming graphics ea s y. The five 
demonstration programs included 
in " Hi-Res Screen Show" illustrate 
the power and flexibility of th e 
128's graphics commands. Graph­
ics that take hundreds of POKES on 
a 64 require just a few commands 
with the 128's BASIC 7,0. (For more 
information on programming hi-res 
graph ics, see "Hi-Res Graphics on 
the 128" in the June and July 1987 
issues of COMPUTE!'s Gazette.) 
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Getting Started 
Since all five demos are written in 
BASIC, simply type each one in and 
save it to disk. To display a demo, 
load it and type RUN, or simply 
type RUN followed by the file ­
name. Here's a brief discussion of 
each program. 

Demo 1 creates an entertaining 
hi-res display using just 18 lines of 
BASIC. It draws a box, increments 
its coordinates, then redraws the 
box. If any part of the box touches 
an edge of the screen, the box 
bounces off and moves in the oppo­
site direction. Every 15 seconds the 
screen clears to remove the jumble 
of lines, and the drawing begins 
again. To qu it this demo, or any of 
the others, press any key. If you 
wa nt to experiment with the pro­
gram, change the values stored in 
line 60 and the lower limits in lines 
110- 140. 

Demo 2 wOTks its magic using 
on ly the CIRCLE command. It 
draws circles, one afte r another. 
changing the angle for each one. 
Each time it completes the inner 
loop, the program changes the cir­
cle increment to a higher va lue, and 
the circles are drawn more quickly. 

The two circle pa rameters­
allgle and jllc-are responsible for 
the designs in this program. The 
value of allgle determines the rota­
tion of the circle in degrees clock­
wise . 111 c tells t h e number of 
degrees of arc per line segment. 
When you change this value, you 
change the drawing's shape. For ex­
ample, a value of 180 fo r jllc pro­
duces a line (360 divided by 180 is 
2). If the value is 90, you get a four­
sided figure, while 120 produces a 
triangle, and 45, an octagon. 

Demo 3 draws a Von the 
screen using the BOX command. 
The fi rst segment of the program 
draws the left side of the V. and the 
second segment . the right side. 
First, the program draws a box and 
fills it. Then it changes the color 
source, and increments the X and Y 
parameters and the angle (so the 



Try experimenting with this pro­
gram by changing the values in 
lines 50 and 60. 

Demos 4 alld 5 Jlse lille drawing and fills /0 create art istic displays. 

Demo 5 is somewhat difficult 
to describe since no two displays 
are ever the same. A continuous 
line is drawn in 50 segments, and 
25 ra ndom locations on the screen 
are selected and fil led in. A number 
of impressive designs are possible 
using this technique. If you'd like to 
save one of your designs, type in 
the following line: 

boxes appear to rotate). To experi­
ment with this program, change the 
values in lines 80 and 140. 

Demo 4 is one of the most en­
joyable to watch. It cont inually 

draws lines, with each end moving 
independently of the oth er. If one 
end meets the edge of the screen, it 
bounces off. As in the box demo, 
the screen dears every 15 seconds. 

BSAVE "f i/rnaml!", BO,P7168 TO P16383 

You can reload the picture with 
BLOAD"filenllllll!", BO 

See program listings on page 80. • 

Down Time Got 
You Down? 

Get on line FASTwith TRIAD COMPUTERS 
Most computers and disk drives are repaired and shipped within 72 hours! 

C-64 Compuler 
C· I28 Computer 
1541 DrIve Logic repdl r 
1571 DrIve Logic repdl r 
1541 or 1571 Pennanenl Filt 
(AHgnment and modifkation 10 stay in alignment) 
1702. 1802, 1902 
1541 alignment (only) 
Commodore Printers 
C·64 ~ Supply 
C· I 28 ROM UpGrade 
1571 ROM UpGrllde 
AMIGA Repairs 

With 3 0 DIIY 
Wa" a nt y Repair 

$59.00 
89.00 
69.00 
79.00 
69.00 

CALL 
Just 29.95 

CALL 
ONLY $29.95 
ONLV$55.00 
ONlYS45.00 

CALL 

For fast . expert service _ .. Just call our toll free number todayl 

1·800·624·6794 

Repair Wi t h 
I ·Year Wlln llnly 

S89.00 
129.00 
99.00 

119.00 
99.00 

FREE 
Pennanent Fix 

1m your conwnienc4r. have~ lHIulpment wrilll 
numbet and o-edil numb0- '" . Chl'Ck$and rTI()fIl!y 
or6elS als-o acctpled~ Add S .SO lor shipping -
Includes two~ air $eMi:e an~hete In the COnti· 
nental USA. !'of APO·FPO and P.O 80K addmws. 
&&:I 115 OOlorshlpplng (excludlngalrlreightt 

A $69.00 value - Indudes aUgn· 
mell! lind modlficat1on 10 sillY In 
alignment FREE wi lh IIny 1541 o r 
1571 one year warrlln ly repai r. 

UPS Addre..: 5723·£ Country Club Rd ., Wln, ton·Salem, NC 27104 
POltet Addre .. : 3068 Tre nweat Dr., Wln l to n·Sale m , NC 27103 (919) 7 65.(1433 
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Power BASIC: Fast 
Hi-Res Screen Dump 

Article 0 11 page 58. 

HE 10 REM COPYRIGHT 1988 COMPU 
TE l PUBLICATIONS, INC . -

ALL RIGHTS RESERVED 
OP 20 REM FOR COMMOOORE GRAPH! 

C MODE PRINTERS (1525 , M 
PS - 891 , MPS - BOl , ETC . , 

RO 30 SL-8192:REM HI-RES SCREE 
N LOC1l.TION 

OK 40 PRINT " {cLRIIJ 5PACES}COP 
YAIGHT 1988 COMPUTEI PUB 
. , INC . " 

JB 50 PRI NTTAB(ll) " ALL RIGHTS 
(SPACE) RESERVED " 

EH 60 IfPEEK(65S30,-STHENBANKl 
5 

FG 70 INPUT " !2 DDWN}ENTER STAR 
TING ADDRESS "; S 

EO 80 FORI-STOS+237 : REAOO:POKE 
I , D: X-X;.D : NEXT 

PM 90 IFX034823THEHPRINT " 
(2 DOWN I ERROR IN DATA ST 
"T£M£NTS" 

FE 1"" St-SL+7671:HS-INT(SL/25 
6) : ["S-SL - 2S6 · HB 

KC 110 POKES+57 , LB : POKES+61 , HB 
: POKES + 65 , LB +8 : POKES +6 9 
, HS 

XR 120 PRINT"{2 OQWNIHIR£S DUM 
P INSTALL£O . ":PRINT"SY5 
"S"TO ACTIVATE. " 

RX llll DATA 169,11 , 32 , 189 , 255 , 1 
69,1 , 162 

BS 1411 DATA 4,1611 , 11,32 , 186 , 255 
, 32 , 192 

BS 1511 DATA 255,169,11 , 32 , 189,2 
55,169,21 

001611 O,.TA 162,4,1611,21 , 32 , 18 
6 , 255,32 

01'. 1711 DATA 192 , 255 , 162,1 , 32 , 2 
91 , 255 , 169 

MF 1811 DATA 8,32 , 2111 , 255 , 169 , 11 
, 133 , 811 

FE 1911 DATA ll3 , 82 , ll3 , 83 , 169 , 
25 , 133 , 81 

ME 2119 DATA 169,247 , 1)],250 , 16 
9,61 , 133 , 251 

JP 2111 O,.TA 169,255 , 1)],252,16 
9,61,ll3 , 253 

SO 2211 OAT" 160,8 , 177,250 , 1)], 
254 , 177 , 252 

CJ 230 DATA 133 , 255 , 166 , 811,249 
,7,70 , 254 

EK 240 DATA 192,255 , 2112,208 , 24 
9,162 , 8 , 1112 

BK 2511 DATA 255,38 , 254 , 202,298 
,2 4 9,165 , 83 

PP 2611 DATA 249,4,37,254 , 1)],2 
54 , 169,128 

JP 270 DATA 5,254 , 32,2111,255 , 1 
36 , ZII8 , ZLB 

RS 2811 DATA Z49,3,Z4,144 , 203,5 
6 , 165,Z59 

RP 2911 DATA Z33 , 64,133,259,165 
,251 , 233 , 1 

AF 309 DATA 113 , 251 , 56,165 , 25Z 
,233 , 6 4 ,1)] 

HX 3111 DATA 252,165 , 253,Z33,I , 
131 , 253 , 198 

SB 120 DATA 81,2118 , 173 , 169 , Z5 , 
133 , 81,169 

HO 3311 OAT,. 13 , 32 , 219 , 255 , 2311 , 
89 , 165 , 89 

BR 3411 O,.TA 201 , 8 , 208,14 , 169 , 0 
, 1)] , 80 

KC 350 DATA 162 , 8 , 198 , 259 , 198 , 

80 COMPUTEI'. Glllllfle May 1988 

252 , 20 2 , 2118 
FS 369 DATA 24 9 ,24, 165 , 2511 , 105 

, 72 , 133 , 250 
PS 370 O,.TA 165 , 251,105 , 31 , ll3 

, 251 , 2 4,1 65 
FG 3B9 DATA 252 , U5 , 72 ,ll3, Z52 

, 165 , Z53 , 1115 
JS 390 DATA 31 , 133 , 253 , Z19,8Z , 

165 , 82 , 201 
OH 409 DATA 45 , 1 44, 159 , 291 , 46 , 

249 , 6 ,169 
HB 4111 DATA 31 , 133 , 83 , 29B,149 , 

32 ,Z94, 255 
55 429 DATA 1 69 , 1 , 32 , 195 , Z55 , 9 

6 

128 Hi-Res Demos 
Article all page 78. 

Demo 1 
AJ 19 REM COPYR I GHT 19B8 COMPU 

TEl PUBL ICAT IONS , INC . 
(2 SPACES)ALL RIGHTS RES 
ERVED 

RH Z9 PRHIT" (CLR)(3 SPACES)COP 
YRIGHT 1988 COMPUTE I PUB 
. , INC ." 

MJ 30 PRINTTAB(11)"ALL RIGHTS 
(S PACE) RES ERVED" : 5 LEEPZ 

XE HI GRAPHICJ , I : COLORO,l:COLO 
R4 , I : COLORl , 2:COLOR2 , l :C 
OLOR) , 7 

GJ 59 Xl-5:Yl-5 : X2-10:YZ-6 
GF 69 X- 4 : Y-4 : XT-5:YT-5 : AN_S 
MM 79 TIS-"1I9111199" 
CX 811 DO 
AI'. 93 C-C+l : IFC-4THENC_l 
CH 1911 BOXC , Xl , Yl , Xl , Y2 , A 
PR 1111 IFXl>1540RX1<5THENX-X o­

I : AN-,.,« o-1 
MC 129 IfX2>15JORX2<6THEtlXT-XT 

°-1 : 1'.1'1-1'.1'1 °-1 
Kf 119 I FYl>1940RYl<STHENY_Y o_ 

I : AN-AN ° -l 
OM 1411 IFY2>1930RYZ<6THENYT-YT 

0- I : AN-AN °- l 
EG 1511 A-A+AN 
SE 160 IFTI S- "lIlIlIlIlS"THENT I S-" 

00110 11 11 ": SC NC LR 
OE 170 Xl·Xl~X : XZ-X2+XT : Yl_Yl~ 

Y: Y2-Y2+YT 
KJ 180 I FA<I T HENA-360 
OJ 190 IFA>169THENA_l 
RP 299 GETAS : IFA$<> .... THENGRAPH 

IC9 : END 
OP 210 LOOP 

Demo 2 
AJ 19 REM COPYRIGHT 1988 COMPU 

TEl PUBLICAT I ONS , INC . 
(Z SPACES)ALL RIGHTS RES 
ERVED 

RH Z9 PRINT"(CLR)(J SPACES)COP 
YRIGHT 1988 COMPUTE! PUB 
., INC . " 

MJ 39 PRINTTAB(1 1 )"A LL RIGHTS 
(SPACE) RESERVEO~ : SLEEP2 

XE 49 GRAPHIC3 , I : COLOR9,I:COLO 
R4, 1 : COLOR I , 2 :COLOR2 . ) :C 
OLOR3,7 

HF S9 FORINC-ZT019Ii1STEP4:GRAPH 
ICl , 1 

AJ 611 FORANGLE-IT018I1STEP15 
MC 79 C-C~1 : IFC-4THENC-l 
JC 811 CIRC LEC , BII , 1911 , 211 "" ANG 

LE , INC 
SB 911 GETAS : IFAS() "" THENGRAPHI 

C0 : ENO 
RD 190 NEXTANGLE , INC : GETKEYAS : 

GRAP!! ICO 

Demo 3 
AJ 10 REM COPYR IGHT 1988 COMPU 

TE ! PUBL I CATIONS , INC . 
(2 SPACES)ALL RIGHTS RES 
ERVED 

RH 211 PRINT " (CLRJ IJ SPACES}CO P 
YRIGHT 1988 COMPUTE ! PUB 
., INC ." 

MJ 111 PRINTTAB(ll) " ALL RIGHTS 
(SPACE) RESERVED ": SLEEP2 

RS 40 GRAPHIC3 , I :COLORl , 2 : COLO 
R2,3:COLORl , 7:COLORO , 1:C 
OLOR4 , 1 

EA 59 Xl-1 : Xl-12.S 
SO 60 Yl-l:YZ-12 . S 
KG 79 BOXC , Xl , Yl , X2 , YZ , R, l 
AH BII XI-Xl+2.5 : X2-X2+2 . 5 : Yl-Y 

I + S:YZ~Y2+5 : R-R~S 

AI'. 99 C-C+l : IFC- 4 THENC~ 1 
RC 100 T-T+l : IFT09THEN70 
HD lUJ T-9 
BP 1211 BOXC , Xl , Yl , X2 , Y2 , R, 1 
RF 130 C-C~ l: IFC- 4THENC-l 
In: 140 Xl.Xl~2 . 5 : Xl-X2~2 . 5 : Yl-

YI-5 : ~2-Y2-S : R·R+S 

PB 150 T .T~l : IFTOOTIlE ~H211 

AR 160 G!!TKE~AS : GRAPH ICO 

Demo 4 
AJ 10 REM COPYRIGHT 1988 COMPU 

TEl PUSLICATIONS, I NC . 
(2 SPACES)ALL RIGHTS RES 
ERVED 

RH 211 PRINT"(CLR)IJ SPACES)COP 
YRIGHT 1988 COMPUTE I PUB 
. , INC . " 

MJ 10 PRINTTAB(ll) " ALL RIGHTS 
(SPACEI RESERVED" : SLEEP2 

AD 40 GRAPHIC3 , I : COLORII , l : COLO 
R4 , 1:COLORl , 2:COLOR2 , 1 : C 
OLOR3 , 15 

PJ 59 Xl-1:XZ-21J : YI-1 : YZ-S 
/'IX 60 X-4:XT-S : Y-4 : YT-S 
OS 70 TtS_ MIJ99110IJ " :C_1 
CX 811 DO 
GX 911 DRAWC , Xl , YlTOX2 , Y2 
KH 190 C-C~l: IFC-4THENC-l 
ED 119 X1-Xl.X : XZ-X2+XT : Yl-Yl~ 

~ : Y2-YZ ~ YT 

XB 129 IfXl>1590RX1<2THENX-X *-
1 

JC 110 IfX2>1590RX2<2THENXT-XT 
• -1 

AG 1411 If~I)1990RY1<2THEN~-Y o -

1 
XM 159 IFY2>1990R~2<2THENYT-YT 

, - 1 
KF 1611 IfTI>991S0IlTHENT I S-"909 

00IJ":SCNCLR 
MJ 1711 GETAS : IFAS<>""THENGRAPH 

IC9 : END 
01 1811 LOOP 

Demo 5 
AJ 111 REM COPYRIGHT 1988 COMPU 

TEl PUBLICATIONS , I NC. 
(2 SPACES)ALL RIGHTS RES 
ERVED 

RH 20 PRINT"(CLR)(l SPAC£S)COP 
YR I GHT 1988 COMPUTE! PUB 
. , INC . " 

I1J 39 PRINTTA8(11)"ALL RIGHTS 
(SPACE) RESERVED" : S LE£PZ 

HX 40 GRAPHIC1,l : WIOTHZ : COLORl 
, 2:COLOR2 , l :COLOR3 , 7 : COL 
ORO , 1 :COLOR4,1 

CJ 511 OEFFNA(KJ-INT(RND(I) 0 160 
)~1:0EFFNB(XJ- I NT(RNO(I) 
* ZII9)+1 

CC 69 FORT-lTD SO 
FR 70 XI-FNA(X) : X2-F NA(X) : YI-F 

NB(X) : Y2-FNB(X) 



XB 80 C-Ctl:lFC-4THENC-l 
SR 90 ORAWC ,tO,.OTOX2,Y2 
HF Hill GETA$ : IFA$<) "" THENGRAPH 

ICO : ENO 
FB 110 NEXTT 
MX 120 FORT-IT025 : XI - FNA{X) : yl 

-F NB(Xj 
RF 139 C-Ctl: IFC - 4THENC - l 
HX 140 PAINTC,Xl,Yl,l 
CK I SO GETAS: IFAS<>""TIIENGRAPH 

ICO : ENO 
AR 160 NEXTT : SLEEP2 
CX 179 GOT051l 

The GEOS Column 
See instruetioliS ill article 0'1 page 
57 before typillg ill. 

Program 1: Skeet 
1l 400:8F FF FF FE O~ 10 02 81l 11.0 
0408:7C 03 81 93 03 82 10 83 3E 
0410:84 00 43 04 10 43 88 10 e9 
0410:23 88 Illl 23 9E 06 F3 88 C6 
0420 : 00 23 88 10 23 04 III 43 91 
0420:84 9043 82 1083 81 93 28 
0430 : 03 80 7C 03 00 19 03 80 64 
0430 : 00 03 FF FF FF 3F FF FF FO 
0440:83 05 00 FC 114 AA 12 FC 07 
0440:04 53 6B 65 65 74 20 20 40 
0450 : 20 20 20 20 29 56 31 2E 61 
0458:36 00 00 00 00 00 00 00 1B 
0460:00 Oil 00 00 00 00 00 00 68 
0468:00 00 Oil 00 00 00 110 Illl 71l 
1l470:00 Oil 110 110 00 00 00 110 70 
0478:00 00 00 00 00 00 00 00 80 
0480 : 00 00 00 00 00 FF FF FF 88 
0488 : FF FF FF FF FF FF FF Ff 90 
0490 : FF FF FF FF FF FF FF FF 98 
0498 : FF FF FF FF 00 00 00 00 11.0 
0 411.0:09 00 00 00 00 Illl Oil 00 11.8 
0411.0:00 00 00 00 00 00 00 00 BO 
04BO:00 all 00 00 00 00 00 00 BO 
04BO:01l BO 00 00 00 00 00 00 CO 
04C\l:00 00 00 00 00 90 00 00 C8 
04CO:BO 00 110 00 00 00 00 00 DO 
0400:00 00 110 00 00 00 00 00 08 
0408:00 00 00 BO 00 00 00 00 £0 
04EO:00 00 00 00 00 00 00 00 E8 
04EO:00 00 00 00 00 00 00 00 PO 
04FO:OO 00 00 00 00 00 00 00 P8 
1l 4FO:OO 00 00 00 20 El C1 20 20 
051l0:0A Cl 11.9 80 85 2F 21l 11.8 C£ 
0508 :Cl 05 01 01 20 00 88 03 79 
0510:EB 00 30 07 20 00 88 05 lC 
1l510 : 00 01 28 00 90 03 FO 00 09 
0520 : 28 07 28 00 90 00 20 AE 78 
0528 : C1 62 00 49 20 43 6F 70 90 
0530 : 79 72 69 67 68 74 20 31 BO 
0538 : 39383800 20 AE Cl 4E 81 
0540 : 00 SA 43 4F 40 50 55 54 EB 
0540:45 21 20 50 75 62 6C 69 BO 
0550 : 63 61 74 69 6F 6E 73 20 C5 
0558 : 49 6E 63 2E 00 20 AE Cl 91 
0560:6000 68 41 6C 6C 20 72 E3 
9568 : 69 67 60 74 73 20 72 65 BB 
0570 : 73 65 72 76 65 64 2E 00 5C 
0578:11.9 FF 80 9C 09 BO 90 09 95 
0581l:CE 90 09 DO Fa 11.9 FF 80 98 
0500:9009 CE 9C 09 DO F1 20 06 
0590:A8 C1 05 01 01 30 00 98 71 
0590:03 F8 00 20 07 30 00 90 F5 
0511.0:05 00 01 37 00 Al 03 01 4E 
0511.0:01 17 07 37 00 Al as 09 E6 
05n0:03 01 01 7F 07 37 00 Al 4S 
05B8:05 00 01 58 Oil 00 03 EO F3 
05CO 00 9B 07 58 00 BO 05 01 84 
05C8 01 05 00 00 03 PB 00 la 8C 
9500 01 37 00 16 02 01 01 16 86 
0508 00 20 A8 Cl B8 06 07 6F 56 
05E0 19 18 20 11.£ Cl 5C 00 93 70 
0 5E8 18 53 43 4F 52 45 JA la 68 
05fO 00 20 AE Cl 98 00 93 18 F8 

95F8:4F 55 54 20 4F 46 3A IS AF 
0600 : 90 11.9 00 00 11.8 99 SO 11.9 70 
0608 : 99 80 62 96 80 AB 09 80 63 
9619 : 11.4 99 SO AS 09 8011.6 09 91 
0618: 80 A7 99 78 20 09 9E 29 DE 
9629 : 53 C2 99 42 92 91 2E 91 3D 
9628:11.9 63 80 9B 84 11.9 96 80 81 
0630:9C 84 58 AS 91 80 911. 09 80 
9638:11.9 35 SS 01 11.9 00 80 17 11.6 
9640 : 00 AD IE DO AD 911. 09 85 60 
064 8 : 01 11.9 91 B5 02 11.9 07 85 14 
0650 : 03 11.9 01 20 51 Cl 11.9 SO AC 
0658 : 85 02 A9 117 85 93 20 SA 20 
0660:Cl 60 00 AS )C C9 18 B0 A9 
9668:03 4C EE 08 AS 3C C9 81 911. 
0670:90 03 4C EE oe AS 39 f0 3C 
0678:03 4C EE 08 AS 3A C9 38 59 
06B0:80 03 4C EE 08 4C CB 08 2f 
0688 : E5 03 88 00 00 00 00 30 89 
0690:00 00 09 91 00 E5 03 88 02 
9698 : 90 09 90 90 60 00 00 00 11.7 
0611.9:01 00 ES 03 BB 00 00 00 5E 
0611.8:00 80 00 00 00 01 00 E5 BE 
0690:03 8B 00 90 00 00 60 00 21 
069B:00 00 01 00 E5 03 B8 00 31 
06CO:00 00 00 C8 00 00 00 01 SA 
06C8:00 E5 03 88 00 00 00 03 311. 
0600:94 00 28 99 01 00 E5 03 03 
0608:80 10 90 00 35 69 00 72 EE 
06E0:00 01 10 E5 03 88 00 00 07 
06E8 : 00 58 5E OB 28 00 In 08 63 
06fO:£5 03 88 51 00 00 OE FB EE 
06F8 : 29 65 00 01 51 £5 03 88 S3 
0700 : E6 CO 00 IE 96 DO 5B 84 FA 
8788 : 01 E6 E5 03 88 AB 40 84 84 
0710:0F EF FE All. 82 01 AS £5 E9 
0718:03 88 04 8E 42 AS B4 59 DO 
0720:CO 6B 01 04 E5 03 88 3B E4 
0728 : 7F 83 SF 58 4E 07 04 01 F4 
0730:3B £5 03 88 EB OF 67 BO 11.9 
0738 : E9 EF 7£ 59 01 EB E5 03 23 
0740 : 88 BF FF BO 7F F7 FF 2F 69 
0748:BA 01 BF E5 03 88 OF FE 43 
9750:FF 411. OF FF E7 7F 01 OF OC 
0750:00 00 00 00 00 06 98 00 AF 
0760 : 48 4B 09 10 88 02 18 5E 23 
0768 : 08 11 09 00 OB 02 oa a6 91 
0770 : 08 28 09 ~ 00 10 02 11 
0770 : 09 20 09 00 68 02 11 
0700:09 20 09 10 10 02 11 
0788 : 09 28 09 10 60 02 11 
0790:09 09 17 09 00 01 01 

AC ED 
B4 08 
AC CF 
B4 311. 
01'" 
02 9F 0798 : 04 07 80 90 07 09 42 

0711.0 : 01 2£ 01 84 CC 07 80 
0711.8:07 B8 07 00 6C 00 aE 
07B0:00 7B 00 C6 07 00 BA 
07 B8:66 61 73 74 00 00 60 
07C\l:64 69 75 60 211. 00 73 
07C8:6F 77 00 00 70 69 67 
0700 : 6F 6E 73 00 6F 70 74 
0700:6f 6£ 73 00 09 42 02 
07EO:2£ 01 84 F7 07 00 00 
01 EB : FB 07 00 IF OB FF 07 
07FO:36 08 03 08 00 40 OS 
07fS: 30 00 00 32 30 211. 00 
0800: 30 00 00 31 30 30 00 
0808:AO A6 09 C9 Oil. ao 00 
0810 : A7 08 11.9 2A 80 f9 07 
081S:0A 00 9E Oil. 4C SA OS 
0820 : 11.6 09 c9 14 30 00 20 
0828:0811.9211. 80 FO 07 11.9 
0830:80 9E Oil. 4C SA 08 ~o 
0038:09 C9 32 BO 00 20 11.7 
0840 :11.9 211. 80 01 110 1\9 32 
0848:9E O~ 4C SA 08 20 11.7 
0850:11.9 2A BO 06 00 11.9 64 
0858:9E Oil. 20 90 C1 60 11.9 
0860:80 50 07 20 aD Cl 20 
0868:0E 4C 02 OS 20 9a 08 
0870:2A BO 
0878 Oil. 00 
0800 80 C4 
0888 DO 00 
0090 CT\ 07 
0090 aD Cl 

BC 07 A9 18 80 
lC 20 9B 98 A9 
07A920003B 
209990A92A 
A92A803ao~ 
60 11.900 80ac 

DC" 
07 51 
08 60 
65 48 
6C 85 
65 C9 
69 30 
01 FE 
110 A6 
00 F6 
31 73 
35 Al 
00 70 
20 11.3 
11.9 09 
AD 8E 
11.1 £1 
14 30 
11.6 11.9 
08 00 
80 411. 
00 71 
80 OF 
96 39 
52 F8 
11.9 4C 
3B 05 
211. Cl 
OA 8B 
80 CA 
20 20 
07 55 

oeAO BO C4 07 80 CA 07 
1l8AS 00 SO F9 07 80 FO 
08BO 01 118 80 06 00 60 
08B8 OE 78 1\9 00 80 98 
08CO : 9C 04 50 11.9 CO 85 
00C8:3£ C2 60 AD 62 06 
0800:60 11.9 01 00 62 06 
0808:ao 84 09 90 Cl e4 
08EO:1 4 Oil F5 11.9 00 90 
08£8:E8 EO 40 DO F8 60 
08FO:06 DO 01 60 11.9 90 
08F8 : 06 11.2 00 BD 6C 09 
0900:84 E8 E0 10 DO F5 
9908:90 Cl 84 E8 EO 40 
09H1: 60 96 FF FF 80 01 
0918: BIl 01 B7 El 87 El 
0920:80 01 80 01 BO 01 
0920:11.2 3F F8 40 04 BO 
0930:2A 11.8 211. 11.8 2A SA 
0938:11.11. 11.3 All. BO 02 40 
0940:F8 14 00 0A 00 06 
0948:00 Oil 89 AO 3F FF 
0950:E7 £ 1 E3 31 E3 19 
0958:E3 39 E3 El £3 61 
0960:E3 19 E7 10 EO 01 
0968:FF F8 FF FO 80 00 
0970:00 00 EO 00 00 FO 
0970 : FO 00 Oil 11.0 00 00 
0900:00 10 00 00 38 00 
0908:00 Oil 92 00 00 FE 
099IJ: 92 00 00 54 00 00 
0990:00 Oil 110 00 00 00 
0911.0 : 00 00 00 00 00 00 
0911.8 : 00 00 00 00 11.9 01 
0990:09 4C 69 09 11.9 00 
0988:09 AD AS 09 FO 85 
09CO:09 FO 03 EE 11.8 09 
1l9C8 : 85 08 A9 9B 85 Oil. 
0900 : 05 OB 20 C6 Cl AD 
0908 : 011 14 11.9 50 85 911. 
09E0:09 11.9 68 85 OC 80 
09E8:20 CF C1 4C FF 09 
1l9F0:85 911. 80 9F 99 11.9 
09F8:0C 00 11.0 09 20 CP 
OAOO:00 80 9E 09 00 99 
OAIl0:A1 09 11.9 64 80 9C 
OAlO : 46 80 90 09 CE 9C 
OA18 : FB 11.9 64 80 9C 09 
011.20 : 99 DO F1 11.9 18 80 
01128 : 20 02 C1 CE 9C 09 
0A30:A9 64 80 9C 09 CE 
OA3B: 00 FI 11.9 20 BO 90 
011.40:39 30 14 20 90 IlC 
011.40: 00 911. 09 11.9 35 85 
OA50 : 1E DO AD 9/\ 09 OS 
OA58:9E 09 C9 05 so 03 
OA60:0A C9 Oil. BIl 03 4C 
OA60:C9 12 BO OJ 4C 90 
0~70: lB BO 03 4C EF OS 
OA70:BO B3 4C 46 OC A9 
011.80:08 20 05 Cl AD Al 
OAOB:07 20 EE OC 10 EE 
011.90:18 EE ~6 09 21l 40 
1l1\9B:/\,9 09 AD 11.9 09 C9 
011.11.0:01 60 20 80 0011.9 
OAA8:50 07 11.9 50 85 02 
OABO:05 11 3 21l 511. Cl A9 
OAB8:ao 84 11.9 97 00 89 
OACO : 00 80 aD 84 80 SB 
OAC8 : E8 90 SA B4 A9 F7 
OADO:S4 60 AD Al 09 FIl 

60 11.9 3F 
117 80 CB 
20 52 11.9 
84 80 94 
2F 20 09 
FO 01 90 
1\2 00 E4 
E8 EO 86 
Cl 84 07 
AD 62 Cl 
80 62 29 
90 Cl 15 
11.9 00 DO 
DO F8 18 
80 01 92 
07 El 6E 
FF FF Oil. 
02 a8 50 
AI\. 11.2 85 
04 27 26 
00 03 8F 
20 01 AF 
E3 19 C2 
E3 31 E2 
FF FF 84 
00 CO 110 
00 00 62 
10 011 31 
00 54 AC 
00 Oil E8 
38 00 Al 
00 00 All. 
00 00 S2 
60 11.2 C9 
80 11.2 
CE A8 

2D 

" 11.9 05 A4 
A9 OE 44 
11.0 09 P7 
80 9F Al 
All 09 28 
1\. 9 CE 42 
6S 85 39 
C1 11.9 06 
09 80 4E 
09 119 45 
09 DO BA 
C£ 90 3E 
90 09 01 
DO FB CC 
90 09 75 
09 AS 03 
AS 01 EA 
01 AD F4 
01 AD 15 
4C 02 84 
31 08 EE 
OB C9 BO 
C9 1C 3D 
05 85 211. 
09 FO 6E 
A4 09 95 
00 EE DC 
14 SO 5C 
01 80 C8 
11.9 07 C6 
88 BO 45 
94 11.9 FE 
04 11.9 46 
80 BC 
14 11.9 

59 
EO 

011.08:05 85 08 11.9 D7 85 Oil. A9 FE 
IlAEO BF 85 OB 20 C6 Cl All 00 SF 
OAE8 4C FC Oil. 11.9 05 85 08 /\'9 36 
OAFO 98 OS Oil. A9 O£ 85 OB 20 CC 
OAFB C6 CIAO 00 AD AS 09 Oil £7 
OB00 IlE EE 9F 09 CE AO 09 CO 31 
OB08 CO 04 DO F5 4C lA BO CE 11.0 
OBI0 9F 09 C£ AO 09 C8 co 04 00 
OB18 DO F5 EE 9E 09 AD 9F 09 23 
OB20 85 O~ 11.9 00 85 0B AD 11.0 OS 
oa28 09 85 0C 20 CF Cl 4C 28 FO 
0a30 011. AD Al 09 FO 14 11.9 05 AB 
0B30 05 00 11.9 17 85 Oil. /\'9 10 71 
0840 OS 0B 20 C6 Cl All 00 4C 29 

COMPUTfl't Glllitte May 1988 81 



0848 58 •• " 05 85 .. " DA eF 00PIl : I\.S " 6D " " " AS .. F9 10 98 " " " " " " " " •• 0SS0 85 OA " 0E 85 " " e' 21 00P8 : Cr. " " " Fl " 25 " AE 191\.0 " .. " " " " " " e2 
0B 58 C 1 AO " AD 1\.8 " DO DE " 0E09:59 4F 55 " " " " " 79 191\.8 " " " " " " " " eA 
9B60: EE " " CE A0 " e. eB " 9E98 : 00 " .7 el .. 62 lA 11 19 1980' 02 " " .. " " 10 " 32 
0B68: 04 " F5 4C 79 O. eF " 6D 0E10: 39 " " .7 el BO 63 4B " 1988:09 " " " " " " " D9 
0B 70 :99 eF A9 99 C8 eB .. " " 9E18:11 30 " 20 87 Cl CB 64 75 10C0: 90 " Bl " " " " " Bl 
OB78 : F5 " " " AD OF " " 2D OE20 : 7C 11 30 09 29 .7 Cl " 2B 19C8: 00 " " " " " .. " E8 
9B80:9A A9 " " B. " " " " 0E2B : 66 " 11 30 90 20 B7 Cl .9 1909 :90 10 " " .. " FD " " 9B88:85 BC " CF Cl . e 2B BA " OEJe : 40 67 " 11 30 09 20 " AC 1908:09 " " .. .. .. " " F8 
9690:AO Al " " 1. A9 " " oc 0 E3 B: C1 BO 68 " 12 311 99 " C4 19E9: 00 " " .. .. .. " " ., 9 B98:98 " 57 " OA " 10 BS FC 0E49:87 el CO 69 411 12 3 0 " " HIE 8 : 119 .. " " " " " " " 9BA0:IIB " C' Cl A0 " 4C " 91 0E48 : 211 " Cl " ,. 71 12 30 19 111FII :1I9 " " .. " " " " Sl 
IIBA8: liB A9 " as " " 19 BS 46 9E51l: 011 " " .7 Cl 11\. 11 .. DC 111r 8 :90 Bl " " " " " " " II BBII : IIA A9 " " B" " e, el 98 0E58:62 " " " .7 Cl 4B 11 " 1190: 110 " " .. " .. " " 22 
9BB8:A0 " AO A' " DB " " FS IIE60 : BIT 63 " .. " " Cl 7C 7. 1198:99 " " " " " " " 'A 
9BC0: 9r " CF ," " e. eB " BC OE68 : 11 CO 64 " " 29 a7 Cl " 1119: 0 11 " " " " " .. " 32 
06C8:00 FS 4e DB 01' eF " " " 9E79:AO 11 " 66 " 99 29 " 87 1118:99 FD " " " " " " " 9B00 : CE " " e. CB " DB '" S CD 9E78 : C1 " 11 " 67 3 0 00 " OF 
9B08: EE " " AO " " BS OA " 0£89:87 Cl " 12 BB 68 3 0 " n Program 2: Ceo-Converter 
9BE0:1\.9 " as " AD " " " B4 9E99 : 20 87 Cl 40 12 C9 69 " 75 

!l' 10 REM COPYRIGHT 1988 COMPU 
9BE8: II C " CF e l 4C 2B " AD }'3 0E99 :0 1l " " Cl 71 12 911 " " TE! PUBLICATIONS, INC. 
llBF0 : ... l 9E98:31l " " " .. 99 09 " O. -

" " 12 A9 os as " co ALI.. RIGHTS RESERVED 
09f8 :A9 97 as " '9 to as .. 8E 9EA9 : 89 .. .. " " 911 99 " 'C 

" " POKE 53280 , 9 : PO KE 53281, 
0C99 : 2 1l e6 Cl . e lS ,e " as B8 0EAS : 99 " " " " 118 811 " C. 0:POKE 646,5:PRINTCHRS(1 
0C1I8 : B5 " A9 58 as " A9 " 56 9 E8 0 : 90 " " " FF 00 113 FF 0 2 
0Cl0 : 85 en " C' Cl AO " " " 0EaB: C0 97 FF " B7 FF " " " 

42) ; CHRS (147) 
sx 3B FORI - I TOlll: PRINT" (OOWN) " 

0C18:00 'e " OF B9 " OF " "' 9Eell : FF C0 " " " " " .. '0 
"C 2 11 :CE A9 B9 4e " Be ce 9F 94 9EC8 : 09 00 " " " .. " " " :NEXT 

IIC28 :11 9 CE OF " eF ," B9 ' 0 as 9£0 9 : 9990 " " " " " " oc JJ " PR INTTAB (5 J "H~lli COP'tR 

IIC )II : '.!F 119 BS ,,' AD " B9 as II 9EOB : II11 99 " " " " " " F4 I GHT 1988 " 

9C38 : IIC A9 " as 'n 2B CF Cl SJ 9EE9 : 99 00 .. " " " " " Fe OJ " PRINTTAB (5) "GCH COMPUTE I 

IlC 4 C: EE " " 4e 2B OA AD At on 9EEB : 119 99 BB " " " " " " 
PUBLICATIONS INC . " 

9C4 8 : 09 FB 12 A9 os as B8 A9 FS 0EFIl : 90 09 " " " " FF " F4 FJ " PRINTTAa(S)~JFK ALI.. RIGH 

9C50 :07 BS " A9 lB as " " " 0EFB : 91 FF " " FF " " " AS TS RESERVEO{fi"OME) " 

9CS 8 : C6 el 'C 6e oe A9 " as 28 OF911: 99 " " " " " " nO lE " " PRINT"{00WN){RVS)~8~GEOC 9C60:C 8 " 97 as " A9 " as ee 9F98:011 " " " " " " " 26 ONVERTER 1.1{OFF}{00WN) 

OC68 : IlB 2B e, Cl '0 " " 0' FS 0FHl:99 Bn " " " " " .. 2E (GRN) " 

0C79 : IIC " " " E£ OF " " es 9F18 : 110 " " " .. " " " 16 '" " INPUT"FILE TO CONVERT "; G 

9C78 :AIl " 4e " 'C eE " " " IIF29 : 110 " " " " " " " 3E FS 
0C80 :CE OF " " AS " " " 90 IIF28 : 99 BB " " " " " " 46 PS " PRI NT~ (OOWN)SEARCHtNG t'O 

9C8B :9 '.! AD OF " as " AD " 6S 9F31l:1l0 " 3C " " 7E " " CF R "GFS 
0C90:09 as ,e A9 BB BS " " " IIF38 : 7E " " " " " " " OS "' 198 HOS - "" : FOR I - I TO 4:REA 

0C98 : CP Cl 4C 2B OA AD " as DB 0F49 : 90 " " " " " " " SE o HE:HOS-HOS +CHRS (IIE ) :N 
IlCI\.9 : 10 01 " AD 99 " " 01 " IlF48 :99 " " " " " " " 66 "T 
9CA8 : 611 AS Bl BO 9A " A9 3S 04 0F51l:60 " " " " " " " 6E " 11' FOR I -1T05:REAOIE:IOS - t 
IlCBII : 85 01 AD lE 0' '0 9B " " IIF58 : 99 " " " .. " " " 76 DS+CHRS (I E) : NEXT 
9C88 : AO lE 0' AD 9A " as Bl 29 0F611 : 1111 " " " " " " " 7E HO 120 NL S. ~ ~ :TS -CHRS (18) : SS-C 
9CC 9 :AO 9n " " " EE Al B9 " 0F68 : 00 " " " " " " BB " HRS(l) : OPEN 15 , 8,15 , "10 
0CC8 : EE 99 " A9 .. SS 06 " " 0F711 :00 18 " " 3e " " " 76 : " :OPEN 2,8,2 ," 1 " 
0C00: 98 BS " A9 " 85 09 as nF 9F78:01l " " " " BB " " 96 eR m GOSUa369 : GET f2,NTS,NSS 
0C08 : 0B A9 58 BS " A9 7E as AD 9f89 :01l " " " " " " " " F. 140 FOR E-Il TO 7 
9CEIl:0A " " Cl 2B 2A Cl AD 42 0F88 : 119 " " " " " " " A6 JX l S. OS~NI..S:GETf2, BS :I ·l : I FB 
0CE8: 9E B9 '0 A3 " 611 1\.0 A2 46 0F91l:90 " " " •• " " " AE S - NLS THEN219 
9crll:99 F8 BA AD A3 09 C9 BS " IlP98 : 90 " " " ,. " " " ., HR 16' IF ASC(BS)(>1311 THEN 210 
9CF8:a9 '0 4C " BO AD A3 B9 26 0rA9 : 110 " " " " " " " .F PH m GET'2,HTS,USS:I-3:IF !is 
0000 :C9 19 90 " . e " '0 " 84 0rA8: 99 " " BB " " " " e' S-"" TIlEN !iSS-CURS (II) 
0008:211 AE Cl 82 " .. 47 52 " IIfB9 : l C " " " " " " " DC nG lBO GETt2,B$:I - I+ 1 :IF BS - "" 
0019: 4 5 41 54 2B 53 .. 4F 54 58 9FB8:99 " " " " " " " 06 TH EN as -CIiRS (II) 
9018: 21 " A9 " '0 9C " '0 76 srC 9: 911 " " " " .. " " DE GH 198 IF I\.SC(B$)-160 THEN210 
902 9: 90 " CF 90 " O. Fa " 2C 0re8: 99 " " •• " " " " " BR 208 OS-OS +8S : GOT0180 
002B:C8 '0 90 " e, 9C " DB lA 0r09:1I1J " " " " 08 PO " FA 8K no FOR I - I TO 31 : GETI2 , BS: 
0030 :Fl " AB el as " 01 58 FE 0F08: 99 " " " " .. .. " 37 NEXT 
11038:09 " " 0' " SA " " 99 IIFE9:911 " " " " " " " SF 

" '" IF OS-GFS THEN250 
11 0 49:20 " el as " Bl 70 " le IlFE8 : 911 .. 01 " " " " " 2F 

" '" NEXT E: IF NT S-NLS THEN2 
0048: 89 " 97 " 97 01 C' " 10 IIFFIl: 2E 2B Bl 66 " " oe CO SF 58 
0050:89 " OF " 97 " " A4 AB 0FF8 : 99 " " " " " 1. BB DB GR m TS - NT S : SS-NS$ :GOT013 11 
0058: 99 BS " '0 " " as " 02 1 900:90 " B2 " " " " " " JS '" IF OS- NL S TIIENPRINT" 
110611 :A9 93 B5 as A9 .1 as 1. AB 111118 ;4 9 " " B2 " " " " 68 {OOWN ){RVS)F I LE NOT FOU 
9068 : 1\.9 " B5 19 A9 C' " .. AE 11119: 99 08 " " " " '0 ., 2C NO (OFf) ": GOT03SIJ 
0079 :CI AD A' " as B2 '0 A7 73 11118 :9 9 " " 08 " " " " BB GJ 2" PRINT"{OOWN)CONVERTING 
0078: 99 BS 03 A9 93 B5 " " 09 111211: 011 " " " BB " Bl " SA 
9080 :C4 BS 18 A9 BB B5 19 .9 ED 1028 : 011 BB 58 " " 19 " " 93 

{SPACE} "GFS 

(l088 :ce " .. el " 2B Cl " eB 1939 : 89 " 011 C3 " 10 " " 91 JR '" OTS=TS : OSS - SS:T$=HTS : SS 

00911:A9 " B5 " A9 " BS " E3 1938:91 .. 09 90 " " BB " O. -HSS : GOSUa369 

11098 :" 9 B2 B5 1. " 48 B5 as d. 19 49:1111 " 90 19 " " " " Bl " 2 .. GET'2 ,MTS ,MSS :IP MSS- "" 

00A0 :A9 " BS 19 2B .. Cl AD 2S 1048:90 .. 1111 90 BB 19 " " AB THEN MSS-CHRS(9) 

90A8 :A B " B5 B2 " " as " " 1059: 1111 " 09 00 " " PO " 'e J H 29. FOR 1-0 TO 65 : GET '2 ,B$ 

90B9 :A9 C' " .. el A9 PE B5 54 11158 : 09 " 1111 011 " n. 01 " FA : NEXT 
00B8: 02 A9 BO as 03 2B .. e l 23 11160: 119 .. 811 119 3B " " " 33 " '" GETI2 , CTS , GT$ : GOSUB36C : 
9OC0 : 60 " " 2C " OA " " 46 196B: 99 " 89 99 " to " " 09 PRINT I2 ,HDS j: GOSUB379 : T 
90CB:1\.0 " " '0 AO " " 4A 69 U:)7 9: 112 " 110 29 " .. " BB 93 S =OT$:SS -OSS : GOSUB3611 
0001l:2C " OA " " A9 B2 '0 69 1078:90 " 99 119 " .. " " " " HB FOR I-II TO 32*E+2 : GETI2 
0008:"A " DB 12 4A 2e " BA IB 1980 : 20 " 119 99 B2 BB " .. CB ,BS : NEXT 
90EII:FIl " .9 as '0 AA " DB B4 19 88 : 99 " 90 1111 lB " " " 29 ' 0 '" PRINTl2,MTS;MSS; :FOR I - S 
1I0E8: liS A9 BA '0 " " 18 '0 '1 1990 : 011 " 00 110 " ,. '0 " ' C TO 15 : GET'2 , BS :NEXT 

82 COMPUTEt. Galltlte May 1988 



MO ))0 PRINT,2 , HT$;HS$;CHR$(0) 
;GTS; 

OJ 340 PRINT'2,IO$; : COSUB)70:P 
RINT : PRINTCF$ " CONVERTE 
D" 

AS 350 CLOSE2 : CLOSE15:ENO 
OC )60 US-"Ul " :COTO)80 
KO )70 U$- "U2 " 
OE )90 PRINT.15,U$;2;0;ASC(T$+ 

"0 " ) ; A5C (5$+ " 9 " ) 
PK 390 RETURN 
BP 400 DATA 0,255,),21,87,10,1 

,0,0 

Mob Maker 
See illstruetiolls ill article 011 page 
60 before typing ill, 

9S01:0C 08 24 94 9E 32 )1 )9 2E 
0809 : )2 )11. 90 2E OS 2E 04 4) E7 
OSI1 : 4F 50 59 52 49 47 48 54 79 
9819 : 29 31 )9 3S 3S 29 4 ) 4F 4S 
OS21 : 40 50 55 54 45 21 20 59 18 
0829:55 42 4C 2E 09 )4 OS )8 F9 
0S)1:04 99 00 00 60 AD 11 00 90 
0S)9:29 EF 90 11 00 11.9 FF 85 4F 
9841:)7 11.9 7F 85 )S AD 00 DO F5 
9S49: 29 FC 09 01 SO 00 00 AD 34 
0851:18 00 29 OF 80 18 00 11.9 CF 
9S59 : S0 SO 88 02 29 49 19 93 211. 
0861 : 08 SE 00 AD 11 00 99 10 E1 
0869 : 80 11 DO 11.9 OF 80 29 0 9 F8 
9871 : 80 21 00 11.9 06 80 92 lC CB 
9879 : 11.9 Cl 80 18 03 11.2 01 SE 35 
9S81 : 01 lC CA 86 05 SE OC lC 71 
9889 : 8E 90 lC 11.9 80 80 811. 92 93 
0891 : 11.9 15 11.2 FF 11.0 19 20 8C 22 
8B99 : 16 11.8 88 11.2 01 8C 23 1C 11.3 
0BAl : 8E 22 lC AE 22 lC AC 23 EO 
98A9:1C 89 4F 1C 19 69 08 4B 11.6 
09Dl:CB B9 4F lC 9C 23 lC AS 12 
OBB9:69 29 BC 16 EE 23 lC AC £1 
09C1:23 lC B9 4F 1C 11.9 11.9 80 711. 
118C9:A£ 22 lC 211 8C 16 £E 23 FC 
0901:1C 0£ 22 1C 011 CO 11.9 00 BA 
0809 :11.2 FF AO 01 20 8C 16 AD 6C 
08El:112 lC BO B6 02 11.9 01 48 15 
08&9 : 20 81 1969 19 011. 0 9 F7 96 
08Fl : AO 0C lC F0 03 4C Fl 09 11.4 
0BF9 : AO B6 82 20 6C 19 11.9 90 66 
11901 : B5 FE 11.9 11.0 95 FO AS 05 49 
9909 : F0 06 11.9 F7 90 03 lC 2C 11.6 
9911 : 11.9 09 BO 03 lC 11.2 00 11.0 111. 
0919 : 99 AD 03 1C 91 FO C8 AD 7C 
0921 : 04 1C 91 FO C9 CO IB 00 99 
0929 : F0 19 AS FO 69 29 85 FO 43 
0931:11.5 FE 69 00 85 FE E8 E0 DO 
0939: 15 00 DC AD 0C lC F0 03 36 
0941 : 4C Fl 09 AD 01 lC 11.0 99 AD 
0949 : 611. B0 03 C8 DO FA 89 27 86 
0951:00 80 20 09 80 OS lC 20 19 
0959:CF 19 211 08 19 C6 01 7S 89 
0961 : 11.0 09 11.9 15 SO OS lC 11.9 8S 
0969 : 03 SO 07 IC 11.2 9S 11.9 00 S8 
0971 : 90 06 lC 81 FB 49 AS 05 BS 
0979 : F0 07 CA 68 011. 2£ 06 1C 06 
9981:4S CA 6S 011. 2£ 06 1C 48 22 
0989:98 48 11.0 99 11.5 05 00 11 02 
0991 : 11.0 06 lC DO 06 AD 86 02 82 
0999 : 4C C9 09 AD 05 lC 4C C9 )B 
0911.1:99 AD 06 lC DO 06 AD S6 11.6 
0911.9 : 02 4C C4 09 C9 01 00 06 F2 
09Bl:AO 25 00 4C C4 09 C9 02 11.2 
09D9:00 06 AD 05 lC 4C C4 09 60 
09Cl:AO 26 00 91 FO 20 93 1A 19 
09C9: 91 FO 29 93 lA BC 06 l C 8C 
0901:68 11.8 69 EO 00 09 9E CB 11.6 
0909 : CE 07 lC DB 9F 11.9 10 20 09 
09E1:87 111. CE 08 1C F0 03 4C 8F 
09E9 : 68 09 E6 01 58 20 78 111. AD 
09Fl : AO 01.'1 8C 77 02 84 c6 11.9 86 
99F9: 01 80 ODIC AD 01 lC 20 10 

011.01:81 19 
OA09:FO 48 
011.11 : 20 67 
011.19 : 11.0 01 
OA21 : 69 91 
0A29 : 111. 20 
011.31 : 03 4C 
0A39:7F FO 
0A41 :C9 10 
011.49 : 90 011. 
011.51 : 14 BE 
011.59 : 0B lC 
011.61: 95 11.2 

11.4 05 AE 21 011 Bl 4£ 
BA 91 FO 8B FII FA B7 
lA 11.9 00 BO 80 lC 59 
lC 20 81 19 11.4 115 BB 
FO 88 F9 Fa 20 67 35 
67 111. AD 77 92 FII 21 
4B 08 AD 06 OC 49 64 
B5 AD 00 DC 49 7F 60 
011 03 4C 03 011. 611. a8 
CE OB lC 10 05 11.2 90 
0B lC 611. 90 0F EE 08 
11.£ 08 lC Ell 15 9~ 9.' 
00 BE 08 lC 611. 99 B7 
011. lC 11.6 05 FO II) EE 
lC AE 011. lC 10 1111. C8 
A4 95 DO III E8 8E )4 
611. 98 16 EE 011. IC 94 
F0 03 ££ 011. lC AE 07 
£0 18 00 65 A2 00 2F 
1C 48 20 CF 19 23 12 
11.0 06 AE 011. lC F3 4) 
9) LA C8 C0 OB 011 OC 
11.6 111. 11.0 09 CA 00 32 
OB LC FB 00 11.9 29 4C 
111. 11.9 03 20 911. 111. BO 
F3 68 6A 80 03 4C E4 
11.4 05 AD 20 09 91 27 
10 FB AD 20 09 11.6 07 
14 29 0F co 86 02 88 
AD 26 00 CO 25 00 4E 
CO 26 00 F0 00 29 EB 
86 02 F0 09 A9 80 79 
40 2C 11.9 C0 2C 11.9 B4 
116 1C AD 011. 1C 29 FB 
OS F0 17 411. 11.11. BO FB 
80 IE IC 811. F0 1C OF 
lC 4E 06 1C CA 00 4F 
30 0D AA BO 12 lC 33 
LC 811. F0 06 4£ 06 04 
00 FA 29 5C 111. 20 AD 
00 116 1C 91 F8 4C 011. 

011.69 : 19 
011. 71 ICE 
011.79:11.2 
0ABl:0A 
011.89:11.6 
011.91:1111. 
OA99: BE 
011.11.1:08 
OAA9 : 10 

CE 

" 16 
1C 

" 1C 

" 19 

" " 0ABl : 115 
011.89 : FO 11.£ 
IIAC1 : 20 B7 

D' 
" sa 

" 1D 

" 

0AC9 : CA 
0A01:F1 
IlA09 : FO 
IlAEl : 115 
OAE9:F0 
9AF'1:FIl 
0AF9:0F CO 
0801: 2C 11.9 
0899 : 110 
9811:07 
0819: 111. 
0821: 4E 
0829:F7 
9B)1:80 
0S)9 : lC 
0841 : IE 
IIB49 : 2A 
11851 : 118 
0859 : 09 
0861:611. 
0869: 4C 
9871:11.9 
9879: )C 
9881:20 
08B9: lC 
0891 :87 
0899: aD 
OBAl : IC 
OBA9:06 
BBBI : BO 
08B9 : 1C 
9BCl:D0 
IlBC9 : 119 
0DOl: 01 
0809: 20 
9BEl : E6 
08E9 : A9 
08Fl : 2C 
0BF9: 40 
0Clll:IC 
0C09 : 81 
0Cll : lC 
0C19:Fl 
0C21:"F 
0C29 : AO 
0C31 : BO 
0C)9 : lC 
0C41 : Fl 
IIC49 : 80 
IIC51: 115 
9C59 : FF 
0C61:05 
9C69: E£ 
0C71 : 02 
0C79 : AO 
0C81 : 1C 
0CB9 : AD 
BC91 : 119 
0C99: 111. 
0CAl:4A 

8D 

" 1C 

" 4C 

" CA 
1C 
011. All 00 09 7F 1C FII 01 
C8 C0 30 00 <6 4C Fl 11.5 
99 011. A8 B9 Ar lC BO 3B 
08 D9 BO 1C 80 6D 08 All. 
FF FF 20 DB 19 11.0 )F 5) 
00 91 Fa BB 10 FB 4C 17 
09 20 87 08 4C 3C 09 711. 
0 6 08 4C )C 09 AD III £5 
48 11.9 01 80 91 1C 20 CO 
OD IlE 01 IC 00 F8 6B 96 
01 lC 4C 3C 09 AD Bl 61 
48 11.9 01 BO 01 lC 20 E5 
OB 0E 01 lC 00 F9 6B 3£ 
01 1C 4C 3C 09 AE 01 7B 
211 AD 111. 11.0 01 C9 10 £9 
02 11.0 11 11.9 011. 2C 11.9 50 
11.£ 01 lC 20 8C 16 AD FE 
lC 4C Bl 19 AE 01 IC 82 
An 111. 11.9 01 C 9 Ff' 0 0 88 
11.0 11 09 E2 11.9 III 2C AE 
02 2C 11.9 04 2C 11.9 SB Al 
.:.9 10 2C 11.9 20 2C 11.9 10 
2C 11.9 80 80 III lC 20 4E 
00 DO 9) A9 00 2C 11.9 F4 
B5 05 4C 911. 0B AD 91 89 
40 10 0 0 80 10 DO 4C 0A 
09 AD 0F LC 49 FF BO 11.6 
l C 80 10 00 4C Fl 119 EF 
10 lC 49 FF 80 10 lC A6 
17 00 4C Fl 09 AD 01 C4 
40 17 09 80 17 Oil 4C 59 
119 AD 01 lC 40 lC 00 79 
lC DO AS 05 49 01 B5 7B 
4C Fl 08 AD 11 lC 49 FIl 
BO 11 lC 80 lC 00 AS DC 
49 01 B5 05 4C Fl 0B 0C 
21 0 9 4C Fl 09 AD 86 85 
4C BC 0C 116 05 F0 16 31 
25 00 4C 8C 0C AD 115 95 
4C BC IIC 11.6 OS FO 116 3E 
26 011 80 211 00 4C Fl C3 
11.5 OS 80 21 lC 211 BE B9 
11.0 02 11.2 110 89 11.7 112 B9 
0B 211. 28 7£ 11.7 92 E8 28 

0CA9:7£ 11.7 92 £B 7E 11.7 62 £B )9 
0CBl :CB CB CB CO 41 DO E6 11.9 41 
oca9: 3F a9 
0CCI:F8 CE 
OCC9:09 AS 
0COI: 19 A2 
9C09:A0 112 
IICE1: 91 Fa 
0C£9 : 20 911. 
0CFl:1C 10 
0CF9: 111. All 
0001 :C8 C0 

A 7 112 
21 lC 
05 80 
15 211 
20 5E 
BB 16 
LA CA 
DB 4C 
00 89 
)C 00 
91 FB 
4C 3C 
89 11.7 

0009 : 11.7 
0011:00 
6019 : 11.0 
11021 : 91 
0029:29 
0031:91 
0039 : 20 
0041:49 
0049 : 3C 
0051 : 23 
0059 : 11.7 
0061 : 23 
0069 : 22 
11071 : 111. 
0079: 111. 
0081:11.9 
90B9: 6£ 
0091: lC 
0099: 4C 
9011.1: IE 
1I0A9:2E 
00Bl: IC 
00B9:08 
9OCL: lC 
0OC9: 21 
0001: 1C 
0009: 22 
1I0El: 29 
00E9:AO 
00Fl : BB 
00F9: 1C 
0E01: 2E 
0E09: 1C 
0Ell: 0) 
0E19: IE 
IIE21:00 
0E29:AD 
0Ell: lC 
0E39:FB 
0E41:E8 
0E49: 4C 
0E51 : 211 
0E59:F7 
IlE61:08 
OE69 : FB 
0E7l :,'5 
0E79 : lA 
0E8l:'7 
IIE89 : 29 
0£91:49 
OE99:48 
0EAl:20 
0EA9:49 
IIES1: 2E 
0EB9:011 
0&:1: 33 
0EC9 :20 
IIEOl:4F 
OE09: 19 
II£El : 23 
0EE9 : 20 
9Erl:45 
0EF9:45 
OFlll:FF 
OF09 : Fl 
OFll : 1I5 
0F19:C9 
0F21 : 68 
0F29 : 20 
OF31 : 19 
0F39 : 54 
OF41 : 20 
IIF49 : 20 

" F5 

" Fa B8 88 
08 19 A9 
Fa 98 10 
08 19 11.0 
f'F 91 F8 
09 20 BE 
1C 11.2 92 
02 AC 22 
1C )0 9F 
lC III E8 
00 OF 4C 
11.9 15 11.2 
02 )E AS 
21 lC 6E 
8B 00 ED 
29 0E A0 
lC 2£ 21 
21 lC 2E 
29 03 F0 
AD IE l C 
BB 00 DE 
lC A0 04 
2£ 22 1C 
Ie 2£ IE 
0) F0 IIC 
IE lC 49 

D' DE AD 
04 11.9 
lC 2E 
IE 1C 
0C C9 
49 0) 

AD 
2J 
2E 

" 1C 
DE AD IE 
21 l C 91 
91 FB C8 
11.9 0) 20 
E6 )F B6 
3C 09 20 
5E 111. 99 
20 0 2 0F 
19 11.0 )F 
8B 10 FB 
19 11.0 0 4 
20 49 19 
45 20 43 
4F 46 09 
19 20 II 
47 52 4F 
4F 111. AS 
19 20 32 
2) 30 211 
211 4F lA 
)0 5) 50 
43 4F 4C 
111. AS 05 
20 34 3D 
)1 20 5B 
4F 111. 29 
54 55 52 
58 49 54 
F0 FB C9 
08 3B E9 
80 ~ 48 
01 FO 34 
4C FF BE 
84 lA 20 
2B 26 20 
45 52 20 
110 20 4F 
20 26 43 

9lF8BB1092 
1000 4C 3C88 
21 1C 20 DB DB 
SCIA2AOB6S 
111. 282,0, liB 711. 
F528A9037A 
00 E5 C£ 21 B5 
3C 09 211 BE 61 
11.11. 02 91 F8 Sf' 
F6 11.2 09 BO 44 
CB EB Ell 03 18 
09 20 8E 111. BE 
02 CB C8 CB 91 
88 88 HI F2 16 
92 B9 E) 02 77 
F8 4C 3C 09 9P' 
)F 20 5£ 111. 18 
89 10 F6 4C B0 
111. 11.0 3E BC III 
BE221CB967 
1C 91 FB CE 60 
AC 2) 1CCE04 
11.9 03 20 911. 99 
)C 09 211 BE 92 
00A0181EA8 
02 3£ 11.7 02 90 
221C6£2311F 
11.5050"03911. 
04 11.9 00 BO 44 
1C 2E IE lC 98 
IE 1C AD IE 64 
0CC993F012 
49 0) 80 IE 5B 
AD IE lC BO BF 
A9 00 BO IE 56 
2E IE 1C 2E DB 
lC AD IE lC 11.3 
C91l3FII0B74 
0) BO IE lC 21 
IE lC BO 22 09 
00SOlEICF3 
IE lC 2E 23 4 4 
AD IE lC 29 8B 
0) FII 08 AD 11.2 
80 IE 1C BB 4A 
lC80231C6£ 
FB C8 AD 22 81 
AD 23 lC 91 BF 
9AIAE8&818 
113 4C n: 00 511 
OB19A03F69 
)00)B91009 
4C Fl 09 211 IF 
D9 3D 03 91 92 
4C )C 09 20 8C 
11.2 09 20 B4 51 
43 48 41 4E 71 
4F4C4F5267 
204F1A29E4 
30 42 41 43 6B 
554E440008 
05F01521175 
30 40 2E 43 96 
5B )0 II 50 11 
20 49 19 2B E1 
52 4954450a 
4F 52 1111 20 59 
F0152049B6 
40 2E 43 2E BC 
31 31 50 011 9E 
49192115270 
4E 211 3D 20 2J 
211 110 211 £4 63 
0000034C75 
)1 )0 EF C9 BB 
A605000c06 
C9 03 09 04 811. 
11.0 04 A2 09 CA 
97 IlF20494C 
20 20 45 4E 44 
20 21.'1 26 20 01 
111.20491965 
4F 4C 4F 52 54 

COMPUTE!'s Gazolla May 1988 63 



OF51:20 4B 45 
OF59 : 00 20 4F 
OF61:E4 FF A0 
OF69: 05 88 HI 
OF71:06 8C 86 
0F79: 01 00 06 
0r81:08 C9 03 
0r89: 4C fl 08 
0F91:20 8C 16 
0F99: 80 2l IC 

59 20 20 
1A 20 97 
0F 09 24 
F8 00 fl 
02 4e Fl 
8C 25 00 
DO 06 8e 
119 OE AE 
4e Fl 08 
20 49 19 
20 20 20 
20 20 20 
2l Ie DO 
ge Ie AD 
29 6C 19 
80 oe lC 
19 AO 98 
20 49 19 
4E 54 00 
19 44 41 
00 29 4F 
53 41 56 
111 A2 118 
lA CE 22 
09 20 F5 
011 8e 23 
F0 ,'F 20 
5 4 20 50 
40 90 20 
211 49 19 
4F 55 20 
29 4F lA 
29 29 59 
95 e6 29 
59 F9 113 
90 88 02 
19 112 99 
20 49 19 
4£ 47 45 
49 19 211 
4F 52 00 
19 20 29 
2E 1111 29 
20 49 19 
20 2 0 39 
49 19 46 
53 4e 4F 
e9 3l 90 
29 IIF 80 
liE 01 Ie 
lC .119 FE 
lC 20 O£ 
49 85 FO 
FE All 3F 
88 1" F9 
lC co 3A 
08 29 F5 
20 84 III 
4C 45 54 

OFAl:29 
0 FA9:2 0 
OFBl:4F 
0F89:119 
OFCl: 80 
9Fe9:09 
0F01:"8 
0F09: 29 
9FEl: 52 
0,'E9: V. 
OFFl:20 
0FF9 : 49 
1901 :09 
1009:1C 
1011 : r8 
1019:AO 
1021:22 
1029 :45 
1031;47 
1039: 29 
1041:45 
11149:52 
1951:19 
1059: 99 
1961 : F0 
1069:08 
1071 :FE 
1079: 20 
10Bl : 43 
1089: 4F 
1091 : 55 
1099: 111 
10A1:45 

20 20 
20 20 
lA CE 
01 80 
86 02 
A9 00 
20 F5 
84 III 
52 45 
20 49 
49 53 
19 20 
20 4F 
20 67 
4C Fl 
96 "2 
lC 29 
58 49 
52 41 
4 F 1" 
20 59 
45 "0 
29 20 
119 "0 

'" e9 
A9 04 
20 F5 
84 111 
4 8 41 
111 20 
52 53 
20 49 
45 44 

HlA9: 211 4F lA 
111Bl: 31 20 20 
1089: 4F lA 20 
l11Cl :54 20 20 
111C9: 211 E4 FF 
11101: 311 a0 F5 
1009 : 4C F1 118 
10El:1A 80 3A 
19E9 : Ie 
10F 1 :A5 
10F9:69 
11111: lA 
11119: lC 
1111 : 08 
1119:09 
1121:19 
1129:211 
1131:48 
1139:49 
1141:01J 
1149:49 

1151: "" 
1159:F9 
1161:09 
1169: 21 
1171:119 
1179:29 
1181:84 
1189: 59 
1191:21J 
1199: 11\ 
11111:2" 
11119:80 
lun :AE 
1189: IC 
11el:13 
11e9: 4F 
1101: 62 
1109:0E 
llEl:Fe 
11E9:0E 
11Fl:85 

AD 39 
FB 69 
IHI 85 
91 FO 
1'10 39 
4C 6C 
All 09 
44 45 
4FI1120491 9 
49 53 00 211 4F 
1953505249 
20 4F 1.1'. 29 4F 
195920 4F 52 
A90085e620 
F8 C9 59 FO 9 3 
liE 01 lC 20 110 
lC19699180 
FE 80 311. lC 4C 
F519A2(J9AII 
11120491943 
211 53 59 52 49 
44 41 54 41 00 
20491940H' 
54 4F 20 3£ 9" 
IF Ie 11.9 FF 80 
III lC 20 11.0 111 
1190A805813 
80 21 lC 20 58 
1AA9FF 80 20 
15 AE 311. Ie £8 
19 1'15 FB 80 1£ 
80 IF lC 11.0 21 
19 115 fB85 FO 
FE AD 39 lC 20 

64 COMPUTE!'! Guelle May 19811 

20 29 72 
OF 20 A8 
lC F9 7F 
68 DO AD 
08 C9 II" 
4e fl CC 
26 0 9 03 
91 Ie 2F 
.1'.9 02 6F 
20 29 5B 
20 20 BF 
90 20 87 
E4 60 38 
21 DO 9.1'. 
4C Fl DC 
4C E0 F9 
A2 9" C0 
4 3 55 95 
29 H' 70 
54 41 £8 
1.1'. 20 6F 
4 5 44 6E 
8£ 22 29 
1C DO 05 
19 18 112 
lC 8£ 87 
49 19 98 
52 4F "6 
4F lA BF 
41 52 116 
53 55 53 
20 49 52 
2F 4E IF 
E4 FF 8e 
4C Fl E5 
4e 66 !K: 
flO 07 EA 
29 20 28 
00 20 01 
20 4 3 3D 
20 4F 72 
53 5~ 02 
4F II. 5.1'. 
29 29 02 
99 29 F9 
41 53 59 
57 90 80 
F9 C9 59 
99 Ie 69 
20 AD £E 
80 39 19 
19 19 33 
.1'.5 Fe 81 
29 5E 10 
eE 39 18 
Ie 8~ co 
19 .1'.2 9E 
20 49 A2 
45 90 54 
29 54 B7 
111 20 e6 
54 45 5B 
II. 20 99 
20 4E 05 
E4 FF B6 
4e Fl OF 
II. 80 8E 
39 Ie 89 
D3 11 48 
04 29 69 
4F 50 El 
54 45 75 
29 4F DB 
56 45 25 
119 111 2A 
29 lC 08 
BO IE FF 
20 56 14 
15 29 63 
lC 20 94 
811 20 90 
lC AS E8 
lC 29 05 
AS FC 11.2 
DE 19 18 

llF9: 29 5C lA 91 
1201:20 93 III 1.5 
1209:03 4e Fl 98 
1211: lC 00 E5 1.5 
1219:09 DE 4e Fl 
1221 : 67 Ie 99 4F 
1229 : 4e 9A 08 29 
1231 : A9 94 20 84 
1239 : 29 44 41 54 
12 41:4 1 5 ~ 40 45 
1249: 20 4F lA 20 
1251:80 36 Ie 80 
1259:85 06 29 .1'.8 
1261:1.9 2e 99 3C 
1269:30 Ie A9 2e 
1271 : 57 99 3F l C 
1279:"0 00 211 8C 
1281:08 A9 91 20 
1289:1e 18 69 03 
1291:20 BO FF 20 
1299:29 C9 FF "9 
12Al : A9 
12A9:FO 
1281 : 2Il 
12B9: 8£ 
12el:A2 
l2C9:09 
1201:34 
1209:0~ 

12El:A9 
12£9:1C 
l2Fl :F E 
12r9:8E 
1301:A9 
1399: IF 
1311 : 99 
1319 : 02 
1321:09 
1 329 : eo 
1331 :116 
1339: 09 
1341 : F6 
1349: FF 
135i:8C 
1359:AO 
1361:20 
1369:0a 
1371:98 
1379:33 
1381:25 
1389 : 49 
1391:C9 
1399:C9 
13"1:11.0 
13A9 : 2C 
1381 :01 
13B9:99 
13el:1E 
13C9:"0 
1301:1C 
1309: 78 
13El : 01 
13E9: 90 
13fl:OC 
13F9 : 07 
1491 :4 A 
1409 : 99 
1411: lA 
1419 : Ff 
1421:14 
1429 : 11 
1431 : 10 
1439 : 1C 
1441:0f 
1449 : FII 
1451: lC 
1459:90 
1461:A9 
1469 : F5 
1 4 71 : 111 
1479 : 53 
1481 29 
1489 20 
1491 54 
1 4 99 2(,) 

08 211 02 
A9 10 85 
DE 19 29 
22 Ie A2 
08 8E 07 
93 EE 37 
lC 20 OB 
F5 AE 22 
2C 29 0B 
09 F2 A4 
e6 FO A9 
22 lC CE 
FF 20 OB 
85 FO A9 
81 FO C9 
FF E6 FO 
EO EE 39 
3A IC F9 
12 A2 93 
211 02 FF 
.1'.9 92 29 
11.9 90 1.2 
16 4e Fi 
Of' 20 FO 
67 lA 20 
07 68 68 
C9 91 F0 
C9 9D Fa 
C9 29 F0 
FE' 29 IF 
01 FO IB 

" 1E 

" " " 1e 
1E 

F0 90 
IC 4C 
9.1'. 2C 
60 1£ 
CO 29 
20 Bl 
lC 69 

80 IF Ie 
F8 C8 88 
60 1£ 1C 
60 IF Ie 
13 08 58 
14 AD IE 
4,. 29 99 
39 A9 90 
lI2 90 BE 
f9 FB C9 
FO 2B e9 
FO E8 e9 
f(l E3 29 
90 3C Ie 
0 (1 03 69 
68 68 4C 
F0 e3 29 
99 CE 22 
01 2C A9 
19 A2 09 
AS 96 09 
41 56 45 
49 19 4C 
4 9 19 20 
45 29 44 
4F lA 29 

FO 20 116 II. 77 
FE C9 C0 DO 29 
"5 rc co IF SC 
FB CO IE lC FO 
08 AO 17 B9 B9 
1e88111F743 
F519A2997F 
111294919f2 
41 20 53 54 71 
4E 54 53 99 93 
4f 1.1'. A9 lHl ee 
371CA992A5 
14Ae221e04 
leA959991E 
993EleA902 
11900A2FFE3 
1611902.1'1288 
BIIE'FA02247 
A23eAOle82 
C9 FF .1'.2 92 84 
01 20 02 FF 09 
FF A9 IF 85 38 
FEA0391C79 
CIIAA2907E 
08 8E 08 lC 02 
leEE361CAO 
lC "2 00 BO 91 
14£BE00506 
Ie 20 eo 13 EB 
14E8CE0783 
F00902C6F6 
90 20 OB 14 4C 
08 Ie DO CII 71 
14 .1'10 110 A9 70 
1085FEA018 
FF F9 08 20 F9 
09FIE6n:89 
lC liD 39 lC e2 
02 1)0 0 3 4C 7C 
8E221CA992 
eE 22 lC 00 e9 
C3 Ff 29 CC 8" 
FF AB 01 20 A8 
08 18 "2 9.1'. DB 
fF 20 67 1" 19 
£4 FF C9 90 1£ 
68684CFl8C 
3AC911F05B 
2C C9 10 r9 22 
43 "0 fl9 DC 60 
e910f03814 
C992F914F8 
e908F006EA 
e313119F623 
A9 FF 2C .1'.9 II 3 
Ie co IF lC 69 
lCB0A480C8 
19 4C 56 13 F6 
"909801£5£ 
BOA702A848 
f91418A9CO 
80 IE leA930 
80 IF lC 4C 7E 
AD IF lC292E 
le4B4A4A21 
1469290F19 
91 FO 4e 93 86 
221C20£47E 
00F025C909 
91 F9 EF C9 8B 
90 F9 E7 e9 7" 
02FFAE2288 
EE 22 lC EO 39 
AE221eooAe 
Fl 98 AE 22 0A 
4919902048 
Ie 4C 17 14 .1'.0 
00 85 06 20 01 
A00429B4Cl 
OB211491962 
09 4C 89 14 13 
4F4144911FB 
5359524903 
41 54 41 011 5B 
4F lA A5 06 IF 

14Al:C9 
14A9:fF 
14Bl : 4F 
14B9 : 45 
14Cl : 30 
14C9 : lA 
1401 :C9 
1409: 211 
14El:FC 
14E9: 20 
14f l:08 
14f9: 3e 
1591:A2 
1599 : F8 
1511:08 
1519:AO 
1521:A9 
1529:FF 
1 531:20 
1539: 09 
1541 :AO 
1549:FF 
1551:1C 
1559 : 00 
1561:60 
1569: lC 
1571: 52 
1579: 80 
1581: lC 
1589:4F 
1591: 44 
1599: 58 
15A1:69 
15A9 : 89 
1581:A9 
15a9 : F8 
ISCl : 80 
15C9 : 29 
1501 : 10 
1509 : 85 
15El :IC 
15E9: 80 
15Fl : 80 
15F9:84 
16111:44 
16119 : 59 
1611:FB 
1619:4C 
1621:FO 
1629:18 
1631 : t'C 
1639: fB 
1641:18 
164 9 : 69 
1651 :C9 
1659 : FB 
1661 : FO 
1669: 18 
1671:85 
1679: 00 
1681 : 08 
1689:4C 
1691 :C9 
1699:00 
l6Al:80 
16.1'.9: 81. 
1691: lC 
16B9:09 
16Cl : 15 
16C9: 20 
1601:18 
1609 : 09 
16El : FF 
16E9: 90 
16Fl : 04 
16F9 : 49 
1701:69 
1799 : e9 
1711:A5 
1719 : 92 
1721 : 16 
1729: 09 
1731:10 
1739:92 
1741: 01 

91 Fi! 9£ 20 58 
80 20 1C 20 62 
1112049194E 
2F 52 45 54 55 
4558495490 
201214 ... 506 
112 00 4e 69 AD 
DE 19A5fB85 
85F£A£31'11C 
DE 19A991AB 
20 BA FE' AD 22 
AO lC 20 80 Ff 
FF AIJ 99 20 8C 
A4 Fe "9 FO e6 
FF E6 01 "9 80 
91 29 8C 16 4C 
01 A2 08 .1'19 119 
AD 22 Ie A2 3e 
80 Ff .1'.9 90 11.2 
20 8C 1611900 
842905fFA9 
lIB 91 20 ge 16 
F0 01 60 4e Fl 
oe49fF2910 
A9 111 90 IE IC 
2049192953 
54 20 20 3E 00 
5813205613 
80 IF IC 20 58 
lA29491920 
29 20 20 29 3£ 
13 29 56 13 80 
A905A99099 
00 FA "9 24 BO 
9180221ell9 
8041115"910 
42151199180 
211511.92085 
852C2033115 
2a"998B52C 
A990B04015 
42 15 20 F5 19 
211C1I209A9 
11129491920 
4952454354 
99204rlAA9 
D008C8C002 
82 16 ,,9 00 nl 
C8B1FB85FE 
A5FB690485 
6990B5FCAO 
F946eBC922 
9865FBB5Fa 
00 85 FC A0 99 
22F0082002 
09 Fl E6 FC 09 
85FBA5FE85 
CE211COOge 
C6 20 £4 Fr f9 
F0934COC15 
20E4FFC990 
Fl 08 e9 00 DO 
91FII0949FF 
8015006900 
1500 60C901 
C0 01 F9 09 49 
PII 80 lC 00 69 
80 lC 09 69 C9 
8A CII 91 f9 99 
18 00 80 1B DO 
DO 80 IB 00 60 
15 8A e0 01 F9 
20 10 DO BO 10 
10 09 80 10 09 
09158Ae001 
FE' 20 17 09 80 
0017008017 
Cl5 r0 04 C9 13 
02489948"0 
98 8A F9 2F 4" 
6B 49 18 79 00 
DO BO ClO 03 90 
09450 2 8019 
20 10 00 80 0C 
00809E 03 C8 

15 .1'.9 24 
15 29 CF 
41 40 72 
52 4E 09 
29 4f AD 
F9 05 B6 
39 lC 86 
FO AS DE 
£8 8" 53 
FF A2 C4 
lC "2 4E 
A9 00 2F 
16 A6 96 
\Jl 20 Cl 
.1'.2 ff 27 
Fl 09 6E 
29 BA 35 
A9 lC 29 
FF "0 "0 
"2 00 FO 
90 A2 87 
AD 9E E3 
08 AD 03 
DO f7 Cl7 
aD IF 9C 
54 41 9C 
"9 OB 30 
80 39 38 
15 29 6F 
45 4E 9C 
110 EE 0 4 
3" Ie 70 
IF 10 21 
3e Ie 32 
26 85 12 
85 FC 68 
9E lC F6 

28 A9 "" 
119 01 F7 
eE 9E CF 
"9 84 8B 
,,9 05 7C 
114 29 ca 
29 29 47 
4F 52 9C 
99 B1 Of 
09 f7 A4 
Fa 85 10 
FO 59 07 
FB 115 a4 
0081 M 
Oil F7 65 
AS FC 70 
Bl Fa 0F 
FF E6 EC 
EO A5 11 
FC F9 C0 
A9 00 87 
F8 C9 £9 
4e Fl 03 
09 F9 74 
15 8A ED 
20 15 e6 
15 00 73 
09 15 03 
FF 20 15 
90 lC 01 
92 Oil 4 1 
49 FF Bl 
611 00 30 
C9 03 Cl 
09 49 38 
00 60 oc 
60 e9 80 
FO 09 94 
17 09 90 
00 6C1 50 
DO 4" 42 
91 84 70 
AT+. 90 53 
09 99 06 
08 AD 26 
DO lI5 58 
93 09 IF 
e8 18 90 



1749 " 02 00 CE " " 85 " 
,. 19F1:f'C 85 FC 611 119 03 112 9B " lC99:02 46 C6 " 4F 51 " 4l " 1751 '0 oe" " ' 0 " " " " 19F9:29 B4 III 2049 1905 C3 ee ICA 1 :C4 D) CC .. 14 C3 SA 57 e' 

1759 " 611 C9 " 0' 35 A< " " 1Alll:CJ CJ C3 C3 C3 C3 Cl C3 35 lCA9: 07 CO 08 0' 0' 24 fie " 4S 

1761 .. AS 92 48 .. " " " 54 l1d' 9 :C 3 C3 C3 C3 C3 C3 C3 C9 4l lCDl: EE 119 81 " 7B " " " 06 
1769 84 " .. " " " " M " lAll : !H' A9 96 80 21 lC 29 4F " lCB9: 87 ga E6 " " " oc ,. " 1771 : 911 13 38 "' " 0 ' " " 61 lA19 : 11. 29 49 19 DO 20 29 29 ,e lCCl : EF liB F2 ,. FS " " " 9C 

1779 : 99 Ill' 00 ., " '0 l' 0' 91 11121 : 29 211 20 211 20 29 211 211 55 lCC9:FB 9B OF 0< 37 ,e 4l 'e '1 
1781:45 " '0 I. DO C8 C. I' D. lA29 : 21l 20 211 211 29 00 011 CE e, 1CDl:69 OC 6F 0< 75 ,e " ,e 57 

1789:26 02 911 0' 68 85 " 68 21 U31:21 lC 011 E2 211 4F 11. 26 07 lC09: 85 OC 92 0< e, 0< " 'e 60 
1791 : 85 113 611 e9 117 011 l' 9~ H l!\39:49 19 CA C3 C3 C3 C) Cl 66 lCEl : 16 110 39 '0 •• '0 77 '0 " 1799:48 AO 1111 " FII 11 " " e7 lA41 :C3 C3 C3 C1 e3 e3 C3 C3 75 lCE9: 4C 9E 60 O£ 15 l' 72 1, " 1 71.1 : 911 09 68 .. 18 79 91 O. 65 1A49 :C3 C1 C) CB " " EE 22 117 leFl: 70 O£2C I' 64 I. 61 I • 06 
171.9: 99 '1 0' C. C8 09 ,e " 57 11.51 : lC AE 22 lC " 23 lC 18 87 1CF9:DC 19 15 11 " 11 CO l' l' 
17Bl:611 e9 " O' l' " " .. 64 1A59:4C FO FF AO .. 78 C6 III " l091 :CA IIF B9 " 55 .e 1. oc " 17B9 : 84 " " .. " " 1. " 41 U61 :Bl ,. " ' 1 58 " liD IJ9 03 1099 : 29 .e l' I' " 15 " .. 29 
17Cl : AII " " " .1 0' " " l' lA69 : lC " " " " C. A2 1111 .0 
17C9:99 '1 0' C. C. 0' '0 " 79 lA 71 :CA O' £0 .. O' " 611 A9 5C Machine language 1701:8 5 " " e' " " " e9 07 lA 79 : 1111 '0 " Ie '0 ,. lC 211 " 1709: IS O' " " .. .. " .. " lA81:CF l' " D. l' " 18 65 55 Programming 17El:FO 85 " " .. " " BS '0 lA 89 : FO 85 '0 " " " " B5 " 17£9:114 A< " 4B AS " 4B I. 46 lA91 : FE " " '0 D. " E6 FE 75 
17Fl :1I0 .. " " " 85 " " CO lA99: 63 I. 65 , . BS FB AS FC o. Article 011 page 56. 
l7F9 : F8 BS " 98 .. " " " l' lAAl :6 9 " 85 Fe " " FB DO 72 
18111:FII I. " " " 11 I. AS 42 111119 : 02 " Fe " " I. " " 10 File Stripper 
180 9 :114 0' " " 48 " " 0 ' " I I1Bl:4C Be 16 " 22 Ie Be 23 9B 

"' 1" DATA 72 , 16 2 ,2 , 32 , 2111,25 
1811 :114 " 48 71 " 91 " C8 " 1AB9 : lC I. • e " " " D • l' " 1819:00 " " " BS " " BS 49 lACl :A9 3F " " l' " " " B8 5 ,104, 32 , 2111,255,32,294 

1821 : 03 " " .. " co " F9 '0 lAC9 : 88 10 F7 " " " 19 " Fe ,2 55 , 96 

1829 : 114 co I. 0' 39 " .. 48 O£ lAOl : 1il9 " .. " .. l' " " cc '0 11' DATA 162 ,0, 13 4 , 252 , 162, 

1831:1\5 OJ 48 " " " I. '0 67 lA09 : 19 43 48 '1 " 47 45 " C2 1 , 32 , 198 , 255,32,228 , 255 

1839 : 88 " 69 OJ " OJ " Fe 1. lA£1 : 51l 4F 53 49 54 49 " " C5 . 72 
1841:85 " B4 .. " " " " " lAE9 : 53 " " " lA " 49 19 .0 eH 120 DATA 32 ,2 94 ,2 55 , 1114 , 166 
1849: 10 " " " " 81 " " " 1AFt:211 52 45 54 55 52 " 211 69 , 144 , 13 4, 253 , 166 ,252 
1851:114 91 " '0 oc " C8 011 CF 1AF9 : 54 4F " 45 58 49 54 911 H JO 130 DATA 240 ,21, 16 2,13,201, 
1859:EO .. as " .. 85 113 68 33 IB01 : 29 4F " " 49 19 S) 59 96 32 , 249 ,6 , 162 , 32 ,20 1,13 
1861:85 .. '0 oc " 611 C9 liB 04 IB99 : 52 49 54 45 " " 4F " " XJ 140 DATA 2411,15,72,138 , 32,9 
1869 : 00 ,. " " 48 98 4 8 A9 77 IB11 : 3E " .. " " '0 l' Ie " , 32,194,76,66,32,162 , 1 
1871:FE B4 " .. " 8A FO 18 " IBI9 : 80 l' Ie " " '0 " lC CE K. 150 DATA 2111 , 13 ,24 0 , 5 , 32 , 0 , 
1879 : 4A " " '0 .. 48 99 09 F3 IB21 :A9 " '0 58 13 " 56 13 FE 32 , 162 , 0 , 134,252 
1881:09 '0 l' 0' 25 " 80 10 " IB29 : 48 " 4F l' " 58 15 211 C) '" l" DATA 166 , 253,2411 ,1 97 , 16 
1889:00 C8 C8 38 2602BIIE5 71 1831:49 19 .0 4F 56 45 " 57 511 9 , 1),166 , 252 ,24 0 , 3,12 , 9 
1891 : 68 .. as " " C9 OC 011 F3 IB39 : 49 54 48 " 'A 4F 59 53 C9 ,32 , 96 
1899 : 2A AS " 48 " 4 8 All 01 3S IB41:54 •• .. " 4F l' 20 4 9 E2 " '" FOR J-8192 TO 8278 
18Al : 84 " B8 " " 18 411 All 75 1B49 : 19 " " " " 52 45 53 C) " 21. READ X:T-T+X 
18A9: 911 '0 .. .. " 119 Oil '0 13 1B51:53 " 46 49 52 45 1111 211 " " '" POKE J,X 
18Bl: 19 O' " " '0 l' 011 C8 " 1859 : 4F l' " 49 l' " 20 20 FF " '" NEXT J 
18B9 :C8 I. 26 " " " 68 68 " 1B61:57 4B 45 " " .. 4F 4E El XB '" IF T(>19628 THEN STOP 
18Cl : 85 " " co '0 0, l' " " IB69 : ~5 " .. '0 .1 Ie '0 lB 77 OH ". IN PUT "NAME OF TEXT FH. 
18C9: 48 " .. " " '0 411 AA " IB71 : lC " 01 '0 '1 Ie 68 AA 90 
1801 : 911 os " .. " .1 DO C8 58 1B79:FII " " '1 Ie CA o. " 24 

E"; N$ 

IB09 :C8 0' " .. " co 9E DO " 1881 :AO .. DC 49 " " l' co " 
JO 31 • OPE N 15 , 8 , 15 

18El : 15 " 48 " .. " FII OC '0 IB89 :1Il " 20 " " os " .. 44 " '" OPEN 1 , 8 , 3 , N$ 

18E9 : 4A AA " os .. 4B 99 27 •• IB91 :4C " l. " " os " " 55 
OR 330 IN PUTfl5 , E, E$ , E1, E 2: IF 

18Fl :09 C8 0' '1 " " C9 IIF 50 IB99: 4C " 1. " " os " " 5C 
{SPACE)E<>II THEN PRI NT 

18F9 : 00 04 Be 25 0 ' " C9 10 2J 18Al: 4C " lB " " 0' " " ., {SPACE)ES:GOTO 5011 

19111 :09 114 Be 26 0' " C9 II 3D IIlA9 :AE .1 lC " '1 " Be l' DC 
,. 340 IN PUT "NAM E OF (NEW> FI 

1999 : 011 114 '0 1, 0' 60C912E9 IDOl :AIil " " " l' 4C .1 lB 58 
XED FI('E ";F$ 

1911:00 114 '0 l' 0' 60C91606 18B9: ;" 1I " '0 '1 Ie " " " " 
0" m OPEN 2 , 8 ,4, F$+" , S , w" 

1919:00 2B " " '0 15011801.3 18C 1 :C8 C8 C8 " 0' " Be 1, " 
HO '" INPUTtl5,E , ES , El,E2 : IF 

1921: l C 011 '0 10 0 ' 8017000 4 IBC9:1C " 1 , " '1 Ie " " 7F (SPACE)E()1il THEN PRINT 

1929: AII III " " 0' BB l' " " 1801 : 211 Be 16 '0 21 Ie " 22 SF {SPACE)E$ : GOTO '" 1931:1111 98 " 27 0' 88 19 " l' IB09 : lC Be 2J Ie " l' Ie AD ,. OJ '" SYS 82116 
1939 : 80 25 0' 80 26 O. '0 IE 5C 18El : 21 Ie " " " 01 " 4F el XB '" INPUT US, E, ES , El, E2: IF 
1941: 011 '0 l' O. " " " " 42 IBE9 : lC C8 '0 22 Ie " 4F Ie " {SPACE)EOII THEN PRINT 
194 9 : 68 '0 " 19 IIA 68 '0 " 6F IBFt lC8 '0 2J Ie " 4F lC '0 " (SPACEI ES:GOTO 500 
1951:19 " " o. III C8 8R " C4 IBF9 : 3B Ie '0 '1 Ie 4C '1 " 94 H" SO, C('OSE 2 
1959:1E ,. 38 " 60 610 l' " " lClJl: 1111 1111 OIJ DO " " " " " AM 51. C('OSE 1 
1961 :A9 " '0 .. 19 48 8R 48 I. lC1I9 : 115 09 911 " " " " " C3 '0 '" CLOSE 15 
1969:60 .. " " 00 AD " " 9B 1Cl1 : IJII 7F BF 0' " F7 FB '0 74 
1971:99 " D. " 119 09 " " ., lC19 : FE 3F CF " Fe " " " el 128 Math Graphics 1979 : 0A " " DB C8 011 Fl " ,. 1C21 : 1I11 " " " 95 lC " 9C 0' 
1981 : 48 80 21 Ie 18 " " " 13 lC29 : IE l' " .1 95 96 97 " F2 
1989 : 94 211 FII FF 4E 21 Ie •• C3 lCll : 99 " " .1 III 110 " 83 EB Article 0 " page 67. 
199 1 : IIF 18 211 " FF CB CB CB " 1CJ9 : :1 9 " .. 46 49 4C 45 " " 1999 :C8 18 211 " " 4C '0 19 RE lC41:H ' 0 45 " 49 " " 48 24 Program 1: Math Graphics Demo 
19A1 : 68 AA 211 AD l' RE '0 Ie 53 lC49 : 45 52 45 " 20 " " 38 50 
19A9 : FO 118 211 49 19 " " " " IC51: 32 .. " 12 " 78 12 " 17 FS UOIl REM COPYRIGHT 1988 COM 
19B1:011 611 C9 64 .. I' .. " Bl lC59 : 98 12 " 88 12 .. D. 12 6D PUT£ I PUBl.ICATIONS , IN 
1 989: )IJ 211 02 FF 68 co .. . , 95 lC61:011 Fe 12 .1 I. 12 " 38 " e • - A(.(. RIGHTS R£SERV 
19C1:07 48 A9 " " 0' FF 68 76 lC69: 32 " " 12 " 78 12 .. 2F EO 
19C9 : AA A9 110 4C CO BO A9 08 12 1C71 : 98 12 " 88 12 " D' 32 Bl J' U19 PRINT"{C LR)13 SPACES}C 
1901 : 85 FE A9 " 85 '0 " " " lC79 : 110 Fe 32 '1 I. 12 9) l' " OPYRIGHT 1988 COMP UTE ! 
1909: 01 lC 20 AD l' R2 " 85 SF ICSI 2B 20 DB DO 85 89 " 8R DO PUD. , INC.": PRINTT1IB{ 
19E1 : 1.'B A9 90 85 Fe " FB " F2 lC89 87 .. BB Be 58 " ' 0 53 " III "A('(' RIGHTS RESERVE 
19£9:FC CA 0 11 " I' " .. 65 D. lC91 31 32 33 34 52 4C 55 44 40 0 " 
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aD 1926 
Fa 1939 
JO 1040 

PX 1959 

ex 1960 

DO Hl79 

CE lO8e 

BE Hl91l 

OF 11''''1 

KJ 11111 

XP 1129 
EF 1139 
CJ llUl 
KK 1159 

JK 1160 
EJ 1170 
HF 1180 
OJ 1190 
HIl 120e 
CP 1219 
Be 1220 
FH 1239 

8M 1249 
PC 1259 

FP 1260 

5J 1279 

RO 1280 

I.E 12 99 

RD 1)1,'111 

RG 1310 

GC 1)29 
XJ 13JIJ 

OF 1349 
CF 1358 
RM 136" 

1\11 1370 
OG 1380 
BO 1390 
JE IHHI 
RI! 1410 
11K 1429 
PI'. 1439 
CE 1440 
HK 1459 

AP 1460 
HE 14 79 

JJ 1489 

SLEEP) 

COSUB 289012 5PACES) : R 
EM INITIALIZE 
GOSUS 241IJ{Z SPACES):R 
EM STAR 
COSus 138012 SPACES}:R 
EM TWISTED BliND 
COSUS 211'3"12 SPACES):R 
EM SPlRAt. CONE 
GDSUB 22)0(2 SPACES):R 
EM SIDE SPIRAL CONE 
GOSUS 1600{2 SP",CES) : R 
EM SPIKES 
GOSUS 1170{2 SP",CES) : R 
EM RIGHT OVAL 
COS US 166012 SPACES) : R 
EM MULTI LOBE 
GRAPIIIC CLR 
'"0 

REM --- RIGItTOVAL 

GRAPHIC 1 , 1 
Rl - 150 
R2 - 2 5 
R) - 25 
R4- 8S 
INC -1 / 64 
TS- "RIGHT OVAL" 
(S SP",CESj :GOSUS 2779 
IS SPACES):REM PRINT T 
tTLE 
COLOR 1 , 6 
FOR THETA - 9 TO 2 *1 STE 
P INC 
:() SPAC ES jRR- Rl 
() SPACES):TT - THETA 
() SPACES) :GOSUB 2679 
(SPACE): Xl - POLARX 
: () SPACESjRR - R2 
( ) SPACES) :TT-THETA 
(3 SPACES) :GOSUB 2729 
(SPACE) : YI - POLARY 
: () SPACES)RR-R) 
() S PACES ):TT-TltETA~l 
(SPACE) :COSUB 2679 :X2 
- POLARX 
: I) SPAC ESjRR - R4 
(3 SPACES) :TT - THEAr.1 
{SPACE}:GOSUS 2729 :Y2 
"POLARY 
:{3 SPACESJDRAW l,Xl,T 
1 TO X2 , T2 
:() SPACES)GET AS: I F A 
S<> "" THEN RETURN 
NEXT THETA 
GOSUB 28211{2 SPACES) : R 
EM CET A KEYPRESS 
RETURN 

REM --- TWISTED BAND 

GRAPIIIC 1,1 
Rl - IS9 
RZ - )S 
R) - 65 
R4 - eS 
INC - l / 64 
OS -Il' 
TS - TWISTED BAND" 
(J SPACES}:GOSUB 2770 
{SPACE}:REM PRINT TITL , 
COLOR 1,7 
FOR TIIET ... . O TO 2*1 STE 
P INC 
:13 SPAC ES} RR=Rl 
{J SPACES}:TT-THETA 
(3 SPACES) :Gosue 2670 
(SPACE}:XI - POLARX 
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ES 1499 

SF 1599 

JH 1519 

AD 1529 

OJ 15)9 

XO 1540 
FH 1559 

KD 1569 
RE 1579 
OX 1589 

HF 1599 
DC 1699 
KS 1619 
FE 1629 
PA 16)9 
PE 1649 
XJ 1659 
GR 1669 
CB 1679 

ER 1669 
CH 1699 

RA 1799 

GS 1719 

EJ 1729 

RC 1739 

oc 1749 

KX 1759 

RA 1769 
EC 1779 

OH 1769 

MB 1791:1 
Fa 1899 
Ait 1619 

MD 1829 
JE 16)9 
HR 1649 

GF 1859 
GH 1869 
FO 1879 
FF 1889 
PF 1899 
CS 1999 

PC 1919 
SJ 1929 

PO 19)9 

:() SPACESJRR - R2 
() SPACES):TT- THETA 
{3 SPACES} : GOSUS 2729 
(SPACE) : YI-POLARY 
: () SPACES}RR-R) 
() SPACES) : TT " THETA 
() SPACES) : GOSUB 2679 
(SPACE): X2 - POLARX 
: (3 SPACESjRR _R4 
() S PACES) : TT - THETA+OS 
: GOS UB 2729 : Y2 - POLART 
:() SPACES}ORAW I,XI,Y 
1 TO X2 , T2 
: {3 SPACESIGET AS:IF A 
5<>"" THEN RETURN 
NEXT TIIETA 
COSUB 2829{2 SPACES) : R 
EM GET A KEYPRESS 
RETURN 

REM --- SPIKES 

GRAPHIC 1 , 1 
Rl - 115 
R2 - 85 
R) - ~9 
R4 _ 45 

INC I-f/l 
INC2 - 16 
TS- "SPIKES"{S SPACES}: 
GOSUB 2779 :REM PRINT 
{SPACE)TITLE 

K-' 
FOR rl-9 TO 2 *1 STEP I 
NCl 
: () SPACES)FOR T2 - 9 TO 
2*1 S TEP INC2 

: {7 S P",cEslRR - Rl 
(3 SPACES) :TT - n 
(2 SPACES) :COSUS 2679 
(SPACE) : X1 - POLARX 

: {7 SPACESjRR - R2 
(J SPACES) :TT-Tl 
(2 SPACES}:COSUB 2729 
(SPAC E) :n-POLARY 
: 17 S PACES) RR - R3 
() SPACES}:TT - T1 
{2 SPACES):COSUB 2679 
(SPACE) :X2-POLARX 
: (7 SPACES) RR-R4 
{3 SPACES}:TT-T2 
{2 SPACES}:GOSUB 2729 
(SPACE) :Y2-POLARY 
:{7 SPACESjK-K+l : IF K-
17 TIIEN K-2 
: {7 SPACES}COLOR 1,K 
:{7 SPACES}DRAW 1,Xl , y 
1 TO X2,T2 
:{ 7 SPACES}GET AS:IF A 
5<> "" THEN RETURN 
: {J SPACES)NEXT T2 
NEXT T1 
GOSUB 2629{2 SPACES ): R 
EM GET A KEYPRESS 
RETURN 

REM --- MULTILOSE 

GRAPH IC 1 ,1 
Rl - 199 
INC -1/128 
LOBr.S - 4 
TS-"MULTILOSE" 
12 SPACES) : GOSUB 2779 
{SPACE} : REM PRINT TITL , 
COLOR 1,8 
fOR THETA - 9 TO 2*1 STE 
P INC 
:(3 SPACES)R2 - Rl*S IN (L 

MX 1949 

ER 1 959 

HO 1969 

RP 1979 

MO 1989 
DE 1999 

PR 2999 
PS 2919 
xr. 2929 

DX 2939 
FR 2949 
fC 2959 
OB 2969 
CM 2979 
RM 2989 
KS 2999 
Pf 2199 

as 2119 
CO 2129 

AX 2139 

JG 2149 

CS 2159 

SA 2169 

f'p 2179 
JS 2189 

XP 2199 
PM 2299 
OD 2219 

BP 2229 
f'K 22)9 
EE 2249 
CP 2259 
KJ 2269 
MP 2279 
OH 2289 

pr. 2299 
BB 2399 

HM 2319 

BE 2329 

Af 2339 

Kf 2)49 

MG 2359 
PK 2369 

AE 2379 
CG 2)89 

OBES · THETA) 
: (J SPACES}RR-R2 
I) SPACES} : TT - THETA 
(J SPACES) : GOSUB 2679 
{SPACE} : X1-POLARX 
: {J SPACES}RR-R2 
{3 SPACES ) : TT-THE TA 
{3 SPACES} : COSUB 2729 
ISPACE}:Y1-POLARY 
:() SPACES)ORAW l , XCEN 
TER,YCENTER TO Xl , Y1 
: 13 SPACES}GET AS: IF A 
5<>"" THEN RETURN 
NEXT THETA 
GOSUB 2829{) SPACES) : R 
EM GET A KEYPRESS 
RETURN 

REM --- SPIRAL CONE 

GRAPHIC 1,1 
Rl - 199 
R2 - 85 
INC -1/62 
INC-l/S9 
LOBES - 3 
TS-"SPIRAL CONE " 
{4 SPACES}:GOSUB 2779 
{SPAC&}:REM PRIST TITL , 
COLOR 1 , 5 
fOR THETA - 9 TO 2 · 1 STE 
P INC 
:{3 SPACES)RR - Rl 
(3 SPACES):TT-TIIETA *LO 
BES :GOsue 2679 : XI-PO 
LARX 
: {J SPAC ES}RR-R2 
() SPACES}:TT - THETA 
(7 SPACES) : GOSUB 2729 
(SPAce) :Y1tPOLARY 
: () SPACES)ORAW 1,XC£N 
Tr.R,YCENTER TO X1 , ~1 
:() SPACES)CET AS:lf A 
S<>" " THEN RETURN 
NEXT THETA 
COSUD 2829{2 SPACES) : R 
EM GET A KEYPRESS 
RETURN 

REM --- SIDE SPIRAL CO 
1'1£ ---------

GRAPHIC 1,1 
Rl-139 
R2-89 
INC-f / 16" 
LOBES- 3 
1S-"S I OE SPIRAL CONE" 
(3 SPACES) : GOSUS 2779 
(SPACE) : REM PR INT TITL , 
COLOR 1,15 
FOR TIlETA-9 TO 2*1 STE 
P INC 
:() SPACES}RR- Rl 
{3 SPACES):TT - THETA 
17 SPACES} :GOSUS 2679 
{SPACE}:X1-POLARX 
:{3 SPACES)RR - R2 
{3 SPACES} : TT - THETA*LO 
BES :COSUS 2729 : n-po 
LARY 
: {3 S PACESjORAw l , XCEN 
TER,YCr.NTER TO Xl,Y1 
:{3 SPAC ES}GET AS:IF A 
So"" Tit EN RETURN 
NEXT TItETA 
GOSUB 282912 SPACES):R 
EM GET A KEYPRESS 
RETURN 



SH 2390 REM - -- STAR -- -------

AG 2490 
EE 2419 
HD 2421l' 
QG 2439 
GF 2441l' 
GK 2459 
JK 2469 
BR 2419 
OK 2489 

CB 2499 
PH 2599 

CS 2519 

XE' 2520 

BP 2539 

OH 2549 

SA 2559 

AJ 2569 

OB 2519 
00 2589 

XE 2599 

RA 2699 
EO 2619 
MK 262 9 

RE 2639 
BG 2649 
RK 2659 

PJ 2660 

GRAPHIC 1,1 
Rl"'115 
R2 - 85 
R3-49 
R4 - 45 

INCI - f / ) 
INC2 - /6 
T$ - ~STAR" (4 SPACES) :{;O 
SUB 2110 :REH PRINT TI 
TLE ,-, 
FOR Tl · 0 TO 2 *1 STEP I 
N01 
:{3 SPACES}FOR T2 - 0 TO 
2*1 STEP INC2 

: (1 SPACES) RR - Rl 
13 SPACES) : TT _T2+1 : GOS 
UB 2679 : XI - POLARX 
: {7 SPACES}RR - R2 
13 SPACES} :TT - T2+1 : GOS 
UB 2120 :Yl - POLARY 
:{7 SPACES}RR-R3 
{3 SPACES } :TT - Tl 
{2 SPACES}:GOSUa 2670 
{SPACE} :X2 - POLARX 
: {7 SPACES}RR - R4 
(3 SPACES) :TT - Tl 
{2 SPACES}:GOSUB 2720 
{SPACE} : Y2 - POLARY 
: {7 SPACES}K - K+l : IF K" 
17 THEN K- 2 
: {7 SPACES}COLOR l , K 
:17 5PACES) ORAW 1.Xl.Y 
1 TO X2 . Y2 
: {7 SPACES 1GET A$:IF A 
$()~ " THEN RETURN 
: (3 SPACES)NEXT T2 
NEXT Tl 
GOSUS 2829{9 SPACESI : R 
EM GET A KEYPRESS 
RETURN 

REM --- POLARX -------

SE 2679 POLARX - RR·COS(TT)+XCEN n, 
CJ 2689 RETURN 
AM 2699 
GR 2709 REM --- POLARY -------

GM 2119 
SO 2729 POLARY - RR*SIN(TT)+YCEN 

T" 
HM 2739 RETURN 
XR 2749 
PO 2759 REM --- PRINT TITLE - -

as 2760 
OP 2779 COLOR 1,13:CHAR 1 . 1l'.0. 

T' 
ES 27.69 RETURN 
RB 2799 
EF 2809 REM --- GET A KEYPRESS 

X8 2819 
FC 2820 SLEEP 3 
QG 2830 COLOR 1 , 13 : CHAR 1 . 7,24 

, "PRESS ANY KEY TO CON 
TINUE" 

CA 2849 GET KEY AS 
GC 2859 RETURN 
OF 2869 
OF 2879 REM --- INITIALIZE 

CG 288e: 
HS 2899 XCENTER - 151 
HJ 2990 YCENTER - 93 
JS 2910 COLOR 9 . 1{3 SPACESI : RE 

M SAC KGRO UND 
FR 2920 COLOR 4.l{3 SPACES ] :RE 

M BORDER 
CK 2939 RETURN 

Pro gram 2: Math Graphics Tool 
Kit 
FS 1999 REM COPYRIGHT 1988 COM 

PUTEl PUBLICATIONS, IN 
C . - ALL RIGHTS RES ERV 
'0 

JS 1919 PRINT"{CLRII3 SPACES Ic 
OPYRIGHT 1988 COMPUTEl 

PUB . • INC.":PRINTTAB( 
11) " ALL RIGHTS RESERVE 
0" 

BD 11120 SLEEP3 
FS 1039 
GK 1949 GOSUS 1999 
FK 1959 GOSUS 1449 
GP 1060 GOSUS 1640 
GC 1079 ENO 
EF 1989 
EF 1090 RaM - - - INITIALIZE 

GF 1100 
FH 1110 DIM R(19):XCENTER - 151 : 

YCENTER-93 
PG 1120 DIM M$(25) .X(25) , Y(25) 
RX 1139 FOR I - I TO 25 
KR 11 4 0 : (2 SPACES}READ M$(I) . 

XII) , YlIl 
00 11 59 NEXT I 
JK 116e 
JM 1170 DATA "(RVS}A{OFF) Rl -

",I.l."(Rvsla{OFFI R2 
{SPACE} · .. . 1 . 20 

BJ 1180 DATA " {RVS)C{DFF} R3 -
",2.1."{RVSjD{OFFI R4 
{SPACE ) = " ,2 , 20 

KE 1199 DATA "{RVSjE{OFF} THET 
A l ' S START _ PI ·1f , 4 . 
1 -

KR 12"9 DATA " (RVS}F{OFF) TII ET 
AI ' S END{3 SPACEST- P 
I ·" . 5;1 

RJ 1210 DATA "(RVS}G{OFF) TIIET 
AI ' S INC{3 SPACEST- P 
I /".6; 1 

GX 122" DATA "{RVSjH{OFF! THET 
A 2 ' S START '" PI ··.1. 
1 -

PC 123'1' DATA " (RVS)I{OFE") THET 
A 2 ' S ENO{3 SPACEST- P 
I * ~ .8;1 

JR 124" DATA " {RVS)J (OFF) TIIET 
A 2 ' S INC{J SPACEST- P 
J /" , 9-;-1 

PA 1250 DATA " {RVSjK{OFF} XI ' S 
OFFSET{5 SPACES} - PI 

(SPACE}/",10,l 
BO 1269 DATA "(RVS}L{OFF) Y1'S 

OFFSET{5 SPACES) - PI 
{SPACE}/" .11 . 1 

SJ 1279 DATA "(RVS}M{OFF) X2'S 
OFFSET(5 SPACES) - PI 

(SPACE)r.12 . 1 
SE 1299 DATA " (RVS}N{OFF) Y2'S 

OFFSET{5 SPACES) - PI 
{SPACE}r . 13.1 

PO 1290 DATA "(RVSJO{OFF) Xl U 
SES THETA{2 SPACESj" . r 
4,1 -

a s ll00 DATA "(RVS}P{OFF ) Y1 U 
SES TIIETA(2 SPACES)".! 
5 , 1 -

GC 1319 DATA "(RVS}O{OFFj X2 U 
SES THETA{2 SPACES) ", ! 
6.1 -

AG 1329 DATA ~ {RVS}R(OFF} Y2 U 
SES !HETA{2 SPACES}",r 
7,1 

RD ll30 DATA "{RVSjS{OFF} COLO 
R{ll SPACES} - " . 18 . r 

MG 1349 DATA " (RVSjT{OFF) LOAD 
MATHGRAPHIC",2",1-

SII 135" DATA ir{RVS}U{OFF) SAVE 
MATHGRAPH IC " , 20 , ii 

OM 1360 DATA "{RVS)V{OFF} DIRE 
CTORY".21 . 1 -

GB 1379 DATA "(RVSjW{ OFF) VIEW 
MATHGRAPIIIC " .21.20 

AF 1389 DATA W{RvslX{OFF) ~UIT 
" , 22.1 

EX 1399 DATA "(RVS)y{OFF) REDR 
AW MEN U".22.29 

SG 1499 RETURN 
JK 141" 
KK 1429 REM --- PRINT MENU 

CM 1439 
FJ 144" GRAPHIC 0 , l : COLOR 0 , 7 : 

COLOR 4.7:COLOR5 , 2 
SK 1459 PRINT CIIR$(14)CHRS(11) 

, 
AR 1469 PRINT"(Ap·**[ 128 MAT 

HGRAPHI C TOOL KIT j*** 
**( S)" - - -

XD 1410 FOR I - I TO 22 
PK 1489 : {4 S PACESjPRINT" -

{37 S PII.CES}-" -
SJ 1490 NEXT I -
BS 1599 
RB 1510 REM --- PRINT VALUES -

MA 1529 
PF 1530 FOR I - I TO 25 
FR 154'1' : (2 S PACES}SYS DEC (" CC 

6A"),.X(I) , Y(I) 
BJ 155" :(2 S PAC ES}PRINT M$(I) 

; : IF 1<20 THEN PRINT" 
{6 SPACES){6 LEFT}"; 

HC 1569 :(2 SPACES)IF 1< .. 19 TH 
EN PRINTR(I) 

OJ 1579 ;{2 SPACES)IF I-lOR I 
- 19 THEN PRINT",O) **** 
.* •••• ***.* •• * ••• *~ 

XH 1630 
DC 164'1' GOSUS 188'1' 
MX 1650 INPUT"SELECTION - >";A$ 

:A$ - LEFT$ (A$ , 1) 
CG 166" IF A$< " A" OR A$)"Z" TH 

EN oOTO 1649 
EF 1670 IF A$<- " S" THEN GOSUS 

{SPACE)1779 : GOTO 1649 

SK 1689 IF AS."T" THEN GOSUB 2 
48ij:GOSUB 1530:GOTO 16 .. 

SM 1690 IF AS " "U" THEN GOSUS 2 
379:GOT01649 

RK 1 7'1'9 IF AS . "V " THEN GOSUB 2 
29":GOSUB 144" : GOTO 16 .. 

JF 1719 IF AS - " W" THEN GOSUB 1 
959:GOSUB 144" : GOTO 16 .. 

ax 172" IF ",S · "X" THEN GRAPHIC 
C LR: PR I NT" (c LR )"CHRS ( 

12); : RETURN 
PM 173'1' IF I\$- "Y" TIIEN GOSUS 1 

449:GOTO 1649 
AS 1740 
SR 1750 REM --- NEW VALUE 

KA 1769 
AR 1779 GOSUB 1880 
CA 178" INPUT"!iEW VALUE - > " ;1'1$ 
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: N-VAt. (t.EFTS (N$, 5)) 
GF 1790 A-ASC(AS)-64 
AR 1899 R(A)-N 
BC 1819 SYS DECI"CC6A"j "XIA), 

YIA) 
KO 1829 PRINT MS(A);:IF 1'.<20 T 

HEN PRINT"{6 SPACES) 
(6 t.EFT)"; 

HG 1830 PRINTR(A ); 
AF 1840 RETURN 
GF 1859 
GP 1860 REM --- DRAW INPUT BOX 

OM 1879 
PE 188S S'iS DECI"CC6A") ,,23,9 : 

PRINTCHR$(27)+"@"; 
OE 1899 PRINT .. ( Z1···· [ 

(26 SPACEsrr-····(X, .. ; 
110 1990 SYS DEC C "CC6X""),'";"23 , 7 
SK 1910 RETURN 
BK 1929 
OM 1930 REM --- DRAW GRAPU - - -

XP 1940 
ax 1950 

AI'. 1960 

JE 1979 

CG 1980 

GA 1990 

EB 21:11JO 

SP 2910 
OC 2020 

00 203IJ 

JG 204" 
FO 2050 

RC 2060 
GA 29711 

BB 2080 

JD 2099 
FD 2100 
XK 2110 

FC 2129 
BE 21)9 
FG 2149 
KK 2159 

OJ 2160 

COLOR 1I,I : COLOR 4,l : GR 
APHIC 1,1 
IF R(l9)-0 TII EN K"1 :E 
t.SE K-R(l9) 
COLOR 1,2:CHAR 1, 0 ,0,F 
$ 
FOR Tl-t·R(S) TO I·RI6 
I STEP IR(7) 
: (3 SPACES)FOR T2-t'" 
8) TO I·R(9) STEP IR( to, 
: {7 SPACESIFOR 1'1-1 TO 
{SPACEH 
: (11 SPACES)RR-R(N) 
:(l1 SPAC£S)IF RU4+N) 
-I TH£N n-Tl+fjRll0+N 
):£LSE TT-T2+I7RI1O+N) 
: {l1 SPACES)ON N GOSUS 

2170,22 30,2170,2230 
: (7 SPACES) NEXT N 
: (7 SPACES)IF R(9)-0 
{SPACEITIIEN K-K+l:JF K 
)16 THEN K-2 
: {7 SPACES)COLOR I,K 
: 17 SPIICES)DRAW ,Xl,'ll 

TO X2,Y2 
: {7 SPACES )GET AS: IF A 
S()"" THEN GRAPHIC 0,1 
:RETURN 
: (3 SPACES)NEXT T2 
NEXT Tl 
COLOR 1,2 : CHAR 1,7 , 24, 
"PRE SS ANY KE'{ TO CONT 
INUE" 
GETKE,{ AS 
RETURN 

REM --- POLARX -------

SE 2170 POLARX-RR · COSITT)+XCEN 
TER 

XR 2180 IF 1'1-1 THEN XI-POLARX: 
ELSE X2-POt.ARX 

XP 2191J RETURN 
PM 2203 
PR 2210 REM -- - POt.ARY - ------

ElP 2221l 
RR 2230 POt.ARY-RR " SINCTT)+'{CEN 

n' 
AH 2240 IF 1'1-2 TUEN Yl-POLIIRY: 

Et.SE Y2-POLARY 
BO 2250 RETURN 
FS 2260 
RR 2270 REI1 --- DIRECTOR'{ 

EA 2281l 
OC 2299 PRINT"{Ct.R)"; 
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11K 2309 OIROCTORY 
PP 2319 PRINT:PRINT"«PRESS AN 

Y KEY TO CONTINUE»", 
RA 2320 GET KEY BS 
00 2330 RETURN 
GO 2340 
HS 2351l REM - -- SAVE MG _____ _ 

JF 2360 
BO 2370 GOSUB 2S91l: IF F$- "" Tit 

EN RETURN 
JK 2381l DOPEN I2 , IF$) ,W 
XB 2399 IF OS THEN :SYS DECC"C 

C611") ,, 23, 7:PRINT OS$; 
: St.EEP 3 : GOTO 2430 

GC 2400 FOR I-I TO 19 
MO 2410 : (3 SPACES)PRINTt2 , R(I , 
HO 2420 NEXT 1 
n: 2430 DC LOSE.2 
BJ 2440 RETURN 
BI1 2450 
ED 2460 REM - -- t.OAO MG ------

PO 2471l 
CD 2480 GOSUB 2590: IF FS-"" TH 

EN RETURN 
BS 2491l 00 PEN,2, IFS),R 
EG 2590 IF OS THEN : SYS OEC( "C 

C6A " ) ,,23,7:PRINT 05$ ; 
:St.EEP 3:GOTO 2549 

BF 2510 FOR I - I TO 19 
FP 2529 INPUT'2 , Rn) 
CJ 2530 NEXT I 
AR 2540 OCt.OSEt2 
BS 2550 RETURN 
RC 2569 
11K 2571l REM --- GET FILENAME -

HD 2580 
CK 2590 GOSUB 1880:PRI NTCHRS(2 

7)+"0"; 
KP 2699 JNPUT"FILENIIM£ -> ",FS: 

FS-t.EFTS IFS,16) 
HC 26111 RETURN 

1541 Speed And 
Alignment Tester 
See illstTuctions ill article 011 page 
63 before typi"g ill. 

98111:110 98 1111 09 9£ 28 32 JIl OS 
0899:36 33 29 011 1111 110 4C Cl 811 
11811:IIA 4C IE 114 4C CF 11 4 4C 33 
IIB19 : 08 94 4C 9F 114 4C 1'03 94 86 
11821 : 4C 30 06 4C 00 116 4C 911 60 
IlB29:94 4C B3 114 4C CA 04 211 BA 
11831 : FA 114 Oil IlA AS 18 C9 2E C9 
0839:91l 02 1'.9 2C 69 III B5 22 86 
118 41 : 1'05 22 C9 III FO 117 211 SA 94 
0849:115 C6 22 011 F3 1'.9 III BS AC 
1l851:18 20 3F 115 A2 110 29 Cl C4 
0859 : 95 A9 119 211 02 115 A9 EE 93 
11861 : 80 OC lC 20 F5 OS All 911 C5 
0869:84 40 211 5E 115 FII 04 1'02 8F 
0871:1I1l 011 18 AS 18 80 Fl 116 F3 
9879:114 22 CC Fl 116 011 113 EE 85 
9881:F2 96 C8 cc Fl 116 00 93 BE 
0889 : EE F3 116 A4 40 8A 99 E9 Cl 
9891:116 E6 40 115 40 C9 11 DO E6 
0899 : 01 AD 90 lC 29 F7 4C a8 3A 
1181'01 :114 211 FA 114 09 98 AS 18 A7 
118A9:C9 2E 911 92 A9 20 09 8E 97 
118Bl:78 29 aD 'IS 78 AS 22 C9 76 
118B9:12 F9 119 99 15 C6 22 20 61 
118Cl:aA 95 F9 Fl AD 1111 lC 29 7C 
98C9:F3 80 91l lC 1'.9 EC 80 0C 21 
9801 lC 69 £6 22 20 all os FO CS 
OB09 DC 011 E9 29 F2 114 Oil 04 E9 
1l8El 29 EB 114 211 B3 05 4C 48 51 

08E9:114 20 E8 04 211 B3 115 E6 22 
118Fl :22 AS 22 211 43 115 4C 48 01 
08F9 : 04 78 AD 119 lC 09 118 80 82 
091Jl : 00 lC 60 78 AD 1111 IC 119 5C 
0909:IIC DO F4 29 F2 94 1'09 EE OF 
0911 : 80 9C lC AO 119 211 02 OS AS 
0919 : 20 27 05 FII II'. 119 118 85 Cl 
0921:411 29 SA 115 C6 41'0 011 F9 113 
9929:20 27 115 til IIA 211 B3 OS 92 
11931 : 20 27 115 to 112 1'09 20 60 3E 
0939:A2 113 211 48 115 810 48 211 E8 
11941 : 5A 115 F0 118 68 AA CA I II F3 
11949 : Fl 1'.9 20 611 68 A9 110 69 13 
11951:1'.5 18 85 22 211 4B P2 85 A8 
0959 : 431'.090 lC 29 9F 10 56 92 
0961 : 115 80 1111 lC 1'09 110 60 1111 29 
0969:211 49 60 A9 PF 011 112 A9 33 
11971 : 1l9 85 4a 1'02 64 211 DB 95 08 
0979 : 09 33 50 FE B8 AD III lC 55 
11981 :C9 52 011 211 99 24 011 C8 EF 
09B9:51l PE B8 110 01 lC 99 24 45 
11991 : 99 C8 C0 liB 011 F2 BA 48 IE 
0999:211 97 F4 68 All A9 90 45 98 
119111 : 16 45 17 45 18 45 19 C5 15 
119A9:1A P9 119 119 27 611 CA 00 El 
119Bl:C4 A9 211 69 AS 4a Oil 116 9C 
11989 :AS 40 CS 19 011 FII A9 IJII 09 
09Cl:69 211 B3 OS AE 1111 lC E8 69 
09C9: 4C Cl 115 20 BO 115 AE lie 74 
11901:1C CA BII 29 113 85 44 AD EC 
9909:119 lC 29 FC 95 44 80 00 3C 
09El:lC 119 06 A2 110 CII 011 FO OF 
09E9:88 00 FA 69 1'09 011 80 'IS 8A 
99Pl:18 2C 'IS 18 10 00 2C IIIl 4A 
119F9:1C 30 F6 AD 'II lC B8 All 6A 
111'001:110 98 60 1'09 21 69 119 119 BF 
IIAII9 :AII 13 99 EO 116 88 III FA EO 
111011:611 20 F2 114 29 19 00 95 2C 
IIA19:A9 26 4C 91 96 A9 EE 80 711 
IIA21 : IIC lC 1'.9 93 80 E5 06 AO 58 
IIA29 : 1I11 
IIAH : F6 
IIA39:IIB 
111141: 22 
0-'49:22 
0ASt:94 
IIA59:80 
IIA61 :1'.2 
0A69:FE 
9-' 71 :CII 

20 02 05 C£ E5 06 011 OA 
211 F5 115 211 27 115 011 511 
AS 18 C9 24 911 112 85 47 
115 22 C9 24 BII 117 £6 89 
20 BO 115 FO F3 29 £8 50 
119 CE 80 IIC lC A9 FF A8 
III lC BO 113 lC 1'09 55 92 
28 All 011 BC E4 1)6 SO 39 
B8 80 III lC 88 09 F7 B9 
00 F4 A2 115 A9 FF SO 07 

IIA79 :F E B8 80 III lC CA 09 F7 1'.2 
IlA81:59 FE B8 20 1111 FE 211 All 73 
01'089:06 011 17 29 97 116 Oil 12 42 
9A91:8E £11 96 8C E1 116 211 97 AD 
IIA99:116 011 117 8E E2 e6 BC E3 OA 
IlAAl : 1I6 60 80 £4 116 4C B3 114 90 
OAA9:A9 1111 I\A 1'.8 2C 'Ill lC 19 lC 
IIMH : FS 2C 011 lC III 0B EB 011 03 
9AD9:FB CB 011 FS A9 21 B8 61l 99 
IlACl:21l 44 E5 AD 21 09 80 F5 EB 
IIAC9:13 AD 21l DO BO F6 13 A9 FB 
111'001:911 BO 21 09 BO 20 09 A2 F3 
IIA09:16 All 90 29 BC er 1'09 16 20 
IlA£1:85 112 A9 12 85 Fa A9 IIIl FE 
IIAE9:85 FO A9 118 85 FC 1'09 114 60 
OAf"I : 85 
IIAF9 :81 
08111:911 
118119 :C6 
9811:16 
9B19:211 
OB21 : 211 
IIB29 : H 
IIB3l :BIl 
0B39:0F 
IIB41: 211 
11849:20 
IIB51 : 211 
11859:A9 
1l861: 39 
IIB69 : AO 
OB71 13 
IIB79 44 
11881 IIF 
0889 20 

FE 211 09 liE 211 3A 'IE 90 
FB 211 118 FF C8 co 20 39 
F6 20 4C 11£ 20 liE FF 34 
02 011 E6 211 44 E5 112 IIC 
All 911 20 8C OF A9 14 52 
C6 13 All F3 21l C2 13 16 
E4 FF C9 'III FO F9 C9 9£ 
F9 4C C9 32 011 93 4C 61 
IIC C9 51 09 EA 29 811 E3 
119 49 29 A8 FF 1'09 30 3S 
A8 FF A9 3A 29 A8 FF CF 
AE FF 20 811 IIF 1'09 55 06 
AB FF A9 31'0 29 A8 FF OF 
1111 85 112 -'5 A2 C9 49 AA 
FA 29 AE FF 29 44 E5 2C 
FS 13 80 21 09 AD F6 AD 
80 211 09 4C £7 FF 29 A7 
£5 1'.2 liB All IB 211 8C 6E 
1'09 F4 211 IIA 13 All 5B 26 
CA 13 29 E4 FF C9 90 81 



eB91 : F0 F9 C9 85 DO 93 4C 90 68 
9B99:0B 20 44 E5 ~2 9B ~9 IB Cl 
9B~I: 29 BC eF ~2 96 29 95 13 E5 
0B~9:~9 43 20 C2 13 ~9 12 29 94 
OBBl:06 9F 20 EB 9E ~9 E0 20 1~ 
9BB9:~B FF A9 06 20 A8 FF ~9 07 
0BCl:0 5 20 ~8 FF 20 CA 9E ~0 60 
0BC9:95 20 ~5 FF 99 8A 09 88 9E 
0BOl:09 F7 29 AB FF AS 8B F9 ~B 
0B09:03 4C 98 9C 08 38 AS 8~ O~ 
9BEl:E9 DB 85 80 ~5 8E E9 46 EE 
OBE9:85 Be B0 24 A9 2B 85 B3 F6 
BBFl:38 ~9 DB E5 8F 85 80 A9 BF 
0BF9: 46 E5 8E 85 BC 20 63 0E 99 
BC91:18 AS Bl 69 2e 85 Bl A9 OF 
0C09:01 69 90 85 B0 4C 3B 9C 87 
OCl1:A9 20 85 B3 20 63 9E AS 85 
eC19:82 C9 99 Fe eo E6 Bl 00 44 
0C21:02 E6 B0 38 ~9 0~ E5 B2 Bl 
0C29: 85 B2 38 A9 2C E5 Bl 85 J4 
9C31:Bl A9 01 E9 00 B5 BO AS 68 
0C39 : B4 29 02 FF ~2 00 20 AA 42 
OC41 : 0e ~9 12 20 02 FF ~5 B0 A0 
0C49:A6 Bl 20 CO BO A9 2E 20 13 
0C51:02 FF A9 00 A6 B2 20 CD 16 
0C59:BO A2 19 28 AA OC ~5 B3 81 
0C61:28 02 FF ~6 BE £9 9A Be 65 
OC69:95 A9 29 29 02 FF ~9 90' 5£ 
0C11:20 CO BO A9 2E 29 02 FF F6 
0C79 : A9 88 A6 8F 20 CO BO 29 08 
OC81:E4 FF FO OB ~9 0C 29 06 9£ 
0C89 : 0F 29 E1 FF 4C 90 08 A9 84 
0C91 : 0F 20 96 9F 4C B3 98 A2 04 
0C99 : 90 29 A~ 9C A9 52 20 AA 8F 
9CAl:l) 29 £4 FF FO FB 4C 85 10 
0CA9 : 0C A0 lC 18 4C F9 FF 20 3B 
I1'CBl:44 £5 A9 90 80 21 De 80 C3 
8CB9 : 28 08 ~2 0F ~9 28 29 8C 09 
9CCl : 0F A0 8729 C6 13 ~9 5B 9B 
0CC9:29 AA 1320 £4 FF C9 09 BB 
0COl : F9 F9 C9 85 09 03 4C 90 ~~ 
9C09 : 0B C9 31 00 9C 20 F7 90 FA 
9CEl:~9 91 85 8F A9 15 4C FO F9 
OCE9:9C C9 41 00 96 A9 02 85 10 
9CFl:8F DO 94 ~9 11'0 85 8F 29 76 
0CF9:F1 90 ~9 00 20 16 OF F0 £E 
0001:03 4C BE 00 A9 99 20 02 IF 
00e9:FF A6 0'2 28 66 0F A2 81 C4 
9011:29 ~1 13 ~o Fl 13 C5 92 4A 
9019 : F0 05 1\9 96 20 02 FF /\£ 86 
0021:Fl 13 29 66 0F ~2 92 29 8A 
9029:/\1 13 /\6 BO £0 64 09 94 C4 
0031 : A9 99 DO O~ E9 5E B0 94 21 
9039:A9 96 09 02 ~9 9E 29 02 E2 
9041:FF /\6 80 20 66 0F /\5 8F 93 
0049:C9 01 Fe 42 /\2 01 20' Al C5 
9051:13 A9 0'3 20' 16 0F F0 03 93 
0059:4C B/\ eo /\6 80 09 0'4 /\9 B5 
0061: 99 00 0~ Ee 51 90 0'4 1\9 4/\ 
0069 : 9600 92 ~9 9E 29 02 FF F8 
9071:A6 80 29 66 9F /\0 F3 13 06 
0079:00 F2 13 F0 11 AD F2 13 89 
e081:C O F3 13 B9 0~ /\9 2B 00 O~ 
0089:02 A9 20 29 02 FF E6 92 10 
0091 : A5 8F C9 01 Fe 3D A5 11'2 75 
0099:C9 24 Fe 29 C9 13 DO IlA 99 
80Al:A9 14 85 BE A9 01 85 BF 66 
00A9:08 02 E6 BF A4 BE A6 BF 82 
00Bl:18 20 F9 FF /\9 06 4C FO F9 
00B9:0C /\9 89 09 92 A9 8C 29 61 
9OCl : El 00 4C 89 0C /\5 8F C9 84 
80C9:02 00 £E A9 09 20 96 8F 75 
8001:4C F8 0C /\9 18 20 El 90 7E 
0009:A9 IB 29 86 8F 4C 89 ec 0B 
90El:29 86 0F /\2 18 Ae 15 18 IF 
80E9:29 F9 FF A8 3F 20 All 13 3D 
00Fl:20 E4 FF F8 Fe 68 20 44 4~ 
00F9 : £5 /\9 /\0 29 C6 13 /\2 13 Cl 
8E01 : /\9 63 29 A3 13 /\9 B2 28 CO 
8E99 : 02 FF A2 13 A9 63 20 A3 02 
0Ell:13 A9 12 B5 02 A9 80 20 AC 
9E19 : 02 fF A2 13 29 90 13 A9 68 
9E21:62 28 02 FF C6 02 De £0 9E 
0£29:A2 91 /\9 01 86 BF 84 aE 71 
0E31:18 29 Fe FF A9 01 85 02 DO 

0£39:69 AS FO 20 A8 FF A5 fE 40 
OE41 : 20 A8 FF A9 20 20' /\8 FF 05 
8E49:~0 00 60 18 AS FB 69 29 53 
0E51:85 FB 9" 82 E6 FC 18 AS 62 
0E59:FO 69 20 85 FO 90 92 E6 48 
0E61:fE 68 /\8 08 A2 00 38 ~5 54 
0E69:80 E9 3C 85 8F AS 8C E9 BC 
"E71: 90 85 8E 98 29 AS 8F 85 4E 
0E79 : BO AS 8£ 85 8C C8 De E6 FF 
0E81: 88 84 Bl 86 82 84 BE 86 EC 
0E89:8f co 92 90 99 CO 04 90 CA 
9E91: 09 /\9 lC 85 B4 60 1>9 99 BC 
flE99:00 F9 A9 9E 00 F5 38 A5 30 
0EA1:80 E9 06 85 8F AS 8C E9 2E 
"EA9:~0 85 8E 98 0 4 A5 BF 85 E3 
0EBi:BO AS BE 85 BC E8 00 E6 B8 
0EB9 : A5 BA 20 Bl FF A5 89 29 /\9 
0OCl:EF 0'9 Ee 29 93 FF 4C AE lA 
0£C9:FF 20 /\E fP AS 8A 29 84 DO 
OEOl : FF A9 6F 85 89 4C 96 FF CA 
0E09 :20 80 0F A9 02 B9 88 13 20 
0EE1 : 29 A8 FF 88 18 F7 60 29 02 
0EE9 : 89 OF A8 92 B9 8E 13 20 8C 
0EF1:~8 FF 88 10 F7 69 20 BO 76 
8EF9:BF A0 02 B9 8B 13 29 AB 33 
eFel:FF 88 10 F7 60 48 20 F7 IF 
0F09:IlE 68 20 A8 FF A9 04 29 AS 
9Fll:AB fF 4C AE FF 20' 06 0F 93 
9F19:20 £8 OE A9 E0 20 /\8 PF 86 
0F21:/\9 96 29 A8 FF /\9 14 20' 13 
eF29 : A8 FF 20 CA 0E A0 90 20 SF 
8f31:/\S FF 99 £0 13 C8 C8 1 4 B4 
0F39:00 F5 20 AB FF /\0 00 84 03 
OFH : 80 84 BE 84 8C A9 10 85 12 
eF4 9 : 88 C8 co 11 F0 OE AS 80 21 
0F51: 18 79 E0 13 85 80 99 Fl 9C 
0F59:86 8£ 00 ED 20 05 0F 20 IE 
0F61: E4 FF C9 09 60 EO 0A 90 56 
0F69:99 E0 64 90 0/\ A9 90 4C 10 
0F71: CO 80 /\9 20 28 02 FF A9 13 
9F79:29 29 02 Ff 4C 6E OF AS E9 
BF81:B/\ 29 Bl FF A9 6F 85 B9 BB 
9r89: 4C 93 FF 86 BE 84 C3 38 E2 
0F91:A9 28 E5 BE 4/\ 85 BF A9 C8 
eF99:00 20' 02 FF A6 BF 29 Al B6 
OFAl:1) /\9 IF 20 02 ff A4 BE 38 
0F/\9:A9 AF 20' 02 FF 8B 00 F8 76 
8FBl:A9 00 20 02 FF A6 BF 20 53 
0~'B9:Al 13 A4 C3 20 AA 13 /\6 B6 
0FCl:Bf 211 Al 13 A9 IF 2902 0A 
0FC9:FF A4 BE A9 a7 20 02 FF 67 
8F01:B8 DO F8 60 A9 00 8589 96 
0F09:85 B1 A2 10 06 80 26 BE BD 
eFE1:26 B0 26 Bl AS 80 38 E5 65 
0FE9: 118 All AS Bl E5 8e 90 06 50 
9FF1:E6 80 85 Bl 84 BO CA 00 FF 
OfF9: E3 60 7A 08 80 5/\ 9B 9E 16 
1001: 12 31 )5 34 31 20 44 49 3C 
1009: 53 48 20 44 52 49 56 45 97 
1911 : 20 54 4S 53 54 45 52 92 23 
1919 : 0000 9E 12 53 50 45 45 69 
1021 : 44 20 43 48 45 43 4B 92 88 
1029 : 00 90 9E 12 41 4C 49 47 0 9 
1031:4E 40 45 4E 54 28 43 48 48 
1039 :4543 48 92 00 09 9A 12 8F 
1041:20' 50 52 45 53 53 20 41 80 
1049:4£ 59 20 48 45 59 20 92 02 
1951:99 96 12 45 52 52 4F 52 7/\ 
1959: 92 09 90 00 00 91\. 58 52 FA 
1061:45 53 53 20 9E 12 53 50 99 
1969 : 41 43 45 92 9/\ 20 54 4F 1/\ 
1071:20 43 48 45 43 4829 41 98 
1019: 4C 49 47 4E 40 45 4E 54 50' 
1081 : 0011'0 50 52 45 53 532008 
1089 : 9E 1 2 41 92 9A 20 46 4F FF 
1091 : 52 20 41 55 5 4 4F 20 52 02 
1099 : 45 50 45 41 54 20 41 4C IF 
10Al : 49 47 4E 40 4 5 4E 54 20 03 
19/\9 : 43 48 45 43 4B 11'0 00 50 53 
lOBI: 52 45 53 53 20 9E 12 31 BC 
10B9:92 9A 20 54 4F 20 53 54 09 
10CI: 4f 50 20 41 54 29 54 52 03 
1ge9:41 43 4B 28 31 eo eo 50 EE 
1801 : 52 4 5 53 53 20 9E 12 46 Fl 
1009 : 31 92 9/\ 20 54 4F 20' 52 FE 

leEI 45 54 55 52 4E 29 54 4F 74 
10E9 20 40 41 49 4E 29 40 45 FC 

55 00 00 00 00 90 9E 84 
29 29 20 20 29 20 20 92 
20 29 20 49 4E 53 45 B0 
54 20 42 4C 41 4E 48 E0 
44 49 53 48 00 90 00 68 
00 9E 29 29 20 20 20 8C 
20 20 50 52 45 53 53 06 
IE 12 41 4£ 59 20 48 9C 
59 92 9£ 29 57 48 45 BC 
20 52 45 41 44 59 00 84 
00 00 9A 4E 4F 52 40 90 
4C 29 44 49 53 48 20 B5 
52 49 56 45 20 53 50 SA 
45 44 20 49 53 3A 211' 26 
12 33 30 30 28 30 92 6B 
52 50 40 90 90 eo 9/\ 60 
43 54 55 41 4C 20 44 A4 
53 4B 20 44 52 49 56 04 
20 53 50 45 45 44 20 AS 
5) 31\. 29 99 12 20 29 E3 
20 20 92 20 52 50 40 31 
00 80 9/\ 54 48 45 20 3F 
49 46 46 45 52 45 4E Bl 
45 211' 49 4E 20 53 50 41 
45 44 29 49 53 3A 20 7E 
12 20 20' 20 20 20 92 87 
52 50 40 00 90 90 110 2B 
00 00 9E 29 20 29 20 23 
20 20 20 59 52 45 53 B8 
29 IE 12 41 4E 59 20 AS 
45 59 92 9E 29 57 48 8B 
4E 20 44 4F 4£ 45 00 05 
00 00 00 9A 20 20 20 89 
20 20 20' 20 20 20 20' Ie 
511 52 45 5) 53 20 9£ AE 
9/\ 20 54 4F 20 51 55 D8 
54 90 80 00 00 00 9E 15 
29 20 20 20' 20 31 29 68 
9/\ 44 49 53 4B 20 52 73 
54 41 54 4 9 4F 4E 20 8B 
58 45 45 44 20 54 45 A0 
54 9E 00 00 20 20 20 OA 
29 211 32 29 20' 9~ 48 EB 
41 44 20 41 4C 49 47 FF 
40 45 4E 54 20 54 45 BE 
54 00 00 00 80 00 liD 72 
29 29 28 28 20 20 20 C2 
50 52 45 53 53 20 9E 17 
20 9A 4f 52 20 9E 32 01 
9A 54 4F 20 43 4F 
494E5545e0eo 

10Fl 4E 
leF9 11 
1191 20 
1109 52 
1111 29 
1119 90 
ll21:20 
1129: 20 
1131:45 
1139: 4E 
1141: 9A 
1149:41 
1151 : 44 
1159: 45 
1161:99 
1169: 20 
1171: 41 
1119:49 
1181:45 
1189: 49 
ll91: 20 
1199:00 
1l1.1 : 44 
llA9: 43 
1181:45 
11B9: 99 
llCl : 20' 
11C9 : 90 
1101 : 20 
1109 : 53 
11El : 4B 
11E9: 45 
11Fl: 9/\ 
11F9 : 20 
1201:26 
1299 : 51 
1211:49 
1219:20 
1221:20 
1229 : 4F 
1231 : 53 
1239 : 53 
1241:20 
1249 : 45 
1251 : 4E 
1259 : 53 
1261:9/\ 
1269 : 20 
1271:31 
1279 : 20 
1291:54 
1289: 80 
1291:20 
1299:45 
12>.1: 41 

4E CE 
00 92 
211 ]£ 
53 E9 
40 E2 
49 CE 
73 GE 
43 £7 
20 5~ 
20 B6 
54 55 
54 60 
45 7C 
20 4 5 
52 91 
44 61 
29 AB 
7B A 1 
51 B6 
43 A9 
42 6B 
25 2E 
73 EC 
20 12 
78 AB 
20 E7 
B1 46 
9A 29 
20 2E 
20 00 
54 Af 
4E DO 
4£ III 
57 CE 

12A9: 53 
12Bl : 20 
12B9 : 49 
12C1 : 54 
12C9: 29 
1201 : 52 
1209: 55 
12El: 41 
12£9: 9A 
12Fl : 41 
12F9 : 41 
1301 : 28 
1399: 20 
1311 : 45 
1319 : 4B 
1321:49 
1329: 29 
1331 : 20 
1339 : 81 
1341 : 20' 
1349: 20 
1351 : 61 
1359: 00 
1361:20 
1369 : 12 
1371:4F 
1379: 20 
1381 : 20 

liD 9£ 11 20 20 20' 
20 20 211 20 49 4E 
52 54 20 46 4F 52 
54 S4 4 S 44 20 44 
48 00 011 20 20 96 
9/\ 3D 28 54 52 41 
20 42 45 49 4E 41 
455354454400 
9E 7/\ 20 9A 3D 20 
41 43 4B 20' 41 43 
41 4C 4C 59 211 52 
44 00 20 20 81 61 
30 20 4F 4E 20 54 
43 4B 20 52 45 41 
42 49 4C 49 5 4 59 
25 29 BO 20 29 99 
9A 3D 20 42 45 54 
45 4E 29 54 52 41 
29 52 45 41 44 41 
4C 49 54 59 20' 28 
00 90 20 20 20 96 
20 20 9E 7A 29 20 
61 20 20 28 20 99 
20 28 20 20 96 73 
20 9£ 7A 20 20 20 
20 28 20 20 99 7B 
90 00 00 9A 20 20 
20 50 52 45 53 53 
9E 46 31 92 9A 28 
20 52 45 54 55 52 
54 4F 28 40 41 49 
40 45 4E 55 eo 09 
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13S9: 20 4D ., , . •• " ,. •• 1D FG 4" PR INTA "X "T "" "; :C-A -T: RE C14l;l:69 " " " A. " Cl 18 " 1391 :A 9 91 •• " A9 11 •• OA " TURN C14S:ED 5B Cl AB B' " " SA B5 
1399 : A9 ,. ., " A9 ,. ., " .8 " '" PRINTA-T"/"T"" "; :C -A :RE C1SB :Cl CA 4C SS Cl " SA Cl B5 
13Al : A9 " " ., FF C, ., FA ,. TURN C1SB: 69 " 00 09 " .B CJ A9 ,. 
13A9 : 69 A9 " 85 FC .. F. " 57 O. '" OS" "": !NPUTDS C16 9:BF 85 FB A9 " 85 Fe A9 31 
13B1:1111 Bl ,. " " " ., " 51 SA '" D-VA L (DS) C16S:E7 85 FO A9 " 85 FE A2 B, 
13B9 : E6 " ., F5 EO FC ., n SA FP 4 .. IFC-DTHEN 4 B9 C17a:9 B Ai FB Bl F. AS FB B. FF 
llCl:69 " 11 ., P.6 " 12 •• .. 

B' m POKES32 S I , 2: REM FOR C1 6 C17B:S9 Cl AS FC B. SA Cl " .. 13C9:E2 " 13 D. " .. " " 32 AND CH - USE COt.OR9 , 1 CIB 9:91 '0 5B Cl " .. Cl .. " , 5 INSTEAD OF POXE CI88 : FB " FC AS F. BO " Cl .. 
BASIC For JO '" PRINT : PRINTTAB(12) "THE C19a :A5 " BO SA Cl 2 B 44 Cl D. 

{SPACE)ANSWER lS"C C19S :U FO " FE A5 FO C9 27 7E 

Beginners SB '" GOT05 19 ClAO: 0 9 co AS FE C9 94 DB C7 . C 
AS '" POKE532S l , S : REM FOR C16 CI AB : A9 BF 85 FB A9 DB S5 FC " AND C+4 USE COt.ORO , 6 , 4 ClB 9 : SS " A9 E7 85 FD A2 00 d' 

Article 011 page 52. INSTEAD OF POKE CIB8 :Al Fa Bl F. AS FB SO 59 AD 
ClCO:CI AS FC •• SA Cl 29 44 " SA '" PRINT: PRINTTAB (l6) "GOOD 
ClCS:C l .. FB " FC " F. B. " Math Drill CID B: 59 Cl " FE B. 5A Cl " SF 

B' " POKE53289 , 1:POKES1281,6 : " 5" K-K+l CI08 : 44 Cl .. FO " FE AS F. DB 
POKE6 4 6 , 1 KJ 510 PR!NT:PRINT" PRESS RETU CLEO :C9 " O. 0' " " C, •• " SM 15 REM FOR C 16 ANO C+4 USE RN TO CONT INUE OR 0 TO CI E8 : 0 B CC A9 " B. F4 C, A9 AC 
{SPACE)-COLOR4 , 2,7 : COLOR (SPACE}OUIT . CIFO:04 B. F5 C, B. F7 C, A9 " O, 7 , 4: COt.ORl , 2 , 7 INS TEAD KX '" OETBS:IF(BS<>CHRS(13))A CIFB: 27 BO " C, " BC C, 18 " .F POKES NO (BS<> "0 ") THEN520 C200 : 20 " FF " C, 18 FO " 10 

FX 20 PRINT " (CLR) " RC '" IFBS - CHRS(ll)THENFLAG- l C208:ES 18 " " FF " " .B DB 
KP " INPUT " WHAT ' S YOUR F! RST :RETURN C2 19:Cl A9 01 •• 4l Cl A9 " " NAME";NS MB 540 PRINT" (Ct.R)" : pQKE512S1, C2 l S : S5 FB A9 .. 85 FC 85 " " " .. IfNS· .... THEN20 6:REM FOR C16 AND C +4 - C22 B:A9 " 85 •• A2 " Ai •• " " " L- 1 9 - « t. EN(NS)+15)/2) USE CO t.ORIl , 7 , 4 INSTEAD C2 28 :S1 FB AS FB '0 41 Cl AS 1C 
G. .. PRI NT" (CLR) " OF PO" C21ll:FC •• " Cl " 'C Cl .. B5 
55 10 FORT-IT04:PRINT:NEXT CJ 5511 PR IN T : PRINT" SCORE: "K"C C21S :FB " FC " F. 8. 41 Cl Cl 
AH 80 PRINTTAB ( t.) "{RVS )"NS '" S ORRECT OUT OF"P"PROBLEM C24B:A5 " BO " Cl " 'C Cl D. 

(SPACE)MATH PRACTICE S C24S:S4 FO " " AS F. C, " F1 

(Off) " C250 : DO 02 AS " C, " •• cc 10 
AP 90 PRINT 64 Keyboard 

C258 : A9 09 85 'B A9 " 85 FO 1A 

SA 100 PRINTTAB(ll)"l. A •• C260 :A 9 DB 85 FC B5 " A2 " 0' 
C268 :Al F. B1 FB AS FB •• 41 A1 OF 1113 PR INTTAB(ll) "2, SUBTRAC Enhancer C27IJ :Cl " Fe •• " Cl " ' c 3E T C278 :Cl .. FB " FC AS FO '0 " GM 120 PRINTTAB(ll) "l . MULT!PL See instructions in article on page C289 : 41 Cl AS " B. 42 Cl " . 4 

Y C2S8: 2C Cl .. FO " FE A5 FO " 'C 130 PRINTTAB(13J"4. DI VI DE 72 before typing in. C299:C9 " 0 9 0 2 AS FE C9 .B 15 
GP 14' PR INT: PRINTTAB (12) "WH IC 

Program 1: Keyboard Enhancer C298 : 09 CC A9 co 8. " C, A9 6A 
It NUMBER7 C2AO:B7 B. F5 C2 8. F1 C, A9 13 

HR 150 GETAS: IPASO "l "THENIFAS CIlOO :A9 " 8. " C. 8. " C. 19 C2A8: E7 •• F6 C2 " 8C C, " " <> "2 "TUEN I fAS <> "l "THEN 1 COll8:8D EB C. 18 A9 JF B. BF .F C2BO :29 " ff SA " " CA 18 74 
fAS<>"4 "THENI59 CB10:B2 A9 C, B. " " 58 A9 O. C2BS: 29 " FF 60 A. " C, B5 DC 

J C 160 N- IO: O-RND( -Tl /101) : REM COlS : A9 B5 'C A9 ., B5 " A9 ]A C2C O:FB AD t'S C2 B5 Fe A9 " " SEE ARTICLE C020:"O 85 FB B5 FO AO " Bl FE C2CS : A2 .. 81 FB AS FB CO F6 JF 
55 110 X-VAt.(AS) C02S : fB 91 FB Bl F. 91 FO " 61 C20 0 :C2 F. 19 A9 01 '0 43 Cl J8 .5 '" P- P+l CIl)0 :0 9 F5 " Fe " " ., E. " C20S : A5 FB '0 41 Cl AS FC B. " RS '" ONXGOSUB2S0,2S0,22B,2211 C91S :A5 01 " F. B5 01 60 .. .B C2E 9 : 42 Cl " 'C Cl .. FB " 5. 
0' '" ONXGOSUB1S 0 , 360,)70,410 C0 41J:98 .. " .. AS CB C, .. " C2ES : FC 4C C6 C, AS FC c. F1 B' 
O. no GOSUB420:00TOlS0 C9 4 8 :0 0 os A9 " '0 " C. A. " C2F0:C2 •• " 60 .. " .. .. " ., no In'LAG- lT lt EN280 C0 5 0:EA CII C, 01 •• " AS CD " C2FS : A9 DD S5 04 B5 D. " 2 0 Cl 
HX '" PRINT:PRINTTAB(13) "TABL COSS : CO EC CS ., " A9 .. B5 " C100 : DB CJ 3S 20 FO FF " 00 18 

EH ; C060 : CB 4C " C. A9 41 •• IX: 70 C10B : I S " PO FF " " .B Cl c o 
OX ". IN PUTTS C06S : CO AD •• " " .. C, .. 18 Cl 19 : 18 " " FF " " 18 20 CB 
JS '" T-VAL(TS) CIl70 : DO " A9 01 SO E9 C, .c 8l C3 1 S :FB FF 60 A9 .. 85 CF AS 1A 

sx ". IFT>NTHENPR INT" (l UP)" : C97S :El C. A. E9 co C9 01 FO BF C129 : Dl •• " C, 8. 41 Cl AS " GOT0219 COSO : 0) 4C E1 C. AS CB C, .. " C1 28 : 02 B. F5 C, •• 42 Cl AS " BM m I FT<ITIIE NPR INT"{) UP) " : C9SS : DB " 4C E1 C. A2 .. " .C Cll O:03 B. 43 Cl " 'C Cl .C 4B 
GOT0230 C090 :00 .C 'B C, AS CB •• , . C4 C1J8 : F6 C, " F1 C, " BC C, " KS 280 A-INT( N· RND(l)+l CB98 : CO •• 19 B • I:C co A9 01 " C1HI:60 A9 .. B5 CF AS ., 8. 01 

KX '" a - INT (N -RNO (l) ) +1 COAO: SO " C. " BO ,. co •• JF C1 4 B: 41 C l AS 0' '0 42 Cl AS 61 
MG ". IF(X - 2)ANO(A<- B)TUEN280 C9AS : 01 c. " 00 ED C. B. ., 9C Cl50 :0) •• 4l Cl " 'C Cl BC " DC 11O PR I NT"(C t. R) ": POKE53281 , COBO :CD 4C Cl CO CS E8 EB EB " Cl5S : F4 C, " F5 C, A9 21 80 O. 

CIIB8:CII 15 •• OS A9 .. B. EB .B C360 :4 l Cl " 'C Cl SC F6 C2 Bl 6 : R£M POR Cl6 AND C+4 - CIICO:CII A. ED CII C9 01 " " .J C168:SE F1 C, " BC C2 60 A9 " USE COLORO , 7 ,4 INSTeAD COC8 : A9 " B. " co 4C " co 'B ClHI FF '0 F1 EB " A9 1A B. " {SPACE}OF POKE C909 :20 .. " A9 .. •• '" C. C1 C178 F7 " 60 A9 .. 85 CF A5 J8 

" l2B FORJ-IT07 : PRINT :NEXT C008 :A9 01 •• " co .. .. B5 " C3S 0 0 1 •• " C, •• 41 Cl AS B' OS '" PR INT :PRINTTAB(6) "PRESS COE9:CB " AA 68 AS 68 4C .. .. ClSS 02 '0 F5 C, '0 " Cl A9 6A 
ONLY RETURN FOR ANSWER COE8 :EB .. " .. .. " B1 CJ .. C190 27 •• 4l Cl " 'C Cl .C 55 

AR '" PR INT :PRINTTAB(ll); : RET COF O: l2 18 C. " FF C, " '0 51 CJ9S F6 C, " F1 C, " BC C, 18 
UR' e OF a:Cl 2A 6F CJ " 15 CJ " B' CJAO 611 " " •• .. C, " •• 14 

JX J58 PR INTA " + Hn"_"; :C-A+O: RE CtOIJ : F8 C, " lB CJ " 41 CJ " C1AS 60 " 21 •• " C, 21 •• 9E 
TURN C19S : 1F " C, " 5C Cl " Ai " C1BO 611 AS ., B. 41 Cl AS ., 14 

MM '60 PRINTA "- "B" - "; :C-A-B: RE CllB :C l " AS CJ 11 A9 CJ " 1F C1BS 80 " C l AS OJ •• 4l Cl 41 
TURN CllS :A D C. 11 .. C4 .. 14 C. A9 C1C O 20 'C Cl .C F4 C, " F5 2A 

MB '" L-INT(2*RND(l))+1 C1 20:0S " C4 .. " C4 " " B5 C1CB C2 A9 " •• F6 C, " 07 OF 
XP lB. ONt.00T0390,400 C12S :C4 " BC C' •• 41 Cl 18 B1 ClOD SO F1 C' " BC C' " .. BB 
'M 19D PRINTT"K"A"-"; :C-A ·T : RE C13 0:6D " Cl AS " 07 " " " C1D8 S5 CF .. AS CF C' 01 ., F5 

TURN CUB :Cl " 4C .. Cl " " Cl 13 Cl EO IE AS ., '0 41 Cl " ., " 00 COMPUTE!'! GIIZQIIO May 1986 



C3E8:80 42 C1 AS OJ '0 43 C1 77 JA ". POKE"',"'SC(FS) : "' _11.+1 C238:FS CS 119 " '0 FS CS CE 72 
C3F0:20 2C C1 .. " 86 t'C" " " ". NEXTT:POKEII.,II:RETURN C24I1:E9 CS Oil C8 A' " '0 " " ClF8:1I11 ",1 FB " .. 8J FB A9 A' KC J" OAT'" 50215 , 511245 , 502 7 5, C248 :CS 38 "'0 " CS EO " AA '0 
C4911:00 8S CF " A' " 80 211 .. 50305 C2SII:OE F'F' C6 " " .C F2 C2 " C4118:00 "'9 06 '0 21 D' A9 03 A9 FH ... OAT'" "BOROER",S9181 ," SC C2S8 : AD 01 C7 9A '0 E5 CS " 56 
Cnll : 80 86 112 " A2 .. BD 27 " REEN", S9186 ,"CURSOR" , S9 C2611 : A9 15 EO E5 CS '0 FF C, 87 
Cn8:C4 C9 90 " " 9D 77 " 2S 1'1 C268 : 11.0 E9 CS " '0 " CS '" EO 
C4211:E8 4C 16 C. 86 C, " " 58 C270 : 011 DO '0 E5 CS AD 19 D. 19 
C428 : 31 41 41 41 41 41 41 41 A9 Treasure Diver C278 : 29 91 '0 E6 CS AC " CS " cnll : 4l 911 11.2 " BO 4S C. CO " C280 :B9 " D' 80 E7 CS AC " " C438:99 F'O 117 '0 n 92 E8 .C 'A See instructions in article on page 

C288:CS AD 19 DO 19 CS C, " CA 
CHO:H C' 86 C. 60 91J II 41 t'C C2911 : 112 A' 91 Bo £8 CS " AD F'6 
CU8: 41 41 41 41 41 41 41 " " 28 before typing in . C298 : ES CS ED E7 CS '0 EB CS CII 
C4S0:A2 " BO 63 C4 C9 " " 57 C2A0 : AD EO CS ED E8 CS '0 EB B2 
C4S8:97 '0 n 02 E8 • C 52 C • BD COIJIJ:A9 .. A2 J7 as eo 86 " 4E C2A8 :CS " lJ .C EO CS B' EO 211. 

C460:86 C. 611 00 JS 41 41 41 SO C908:A9 " " C7 BS FB 86 FC 17 C2ell:CS 29 7F " '0 CS AO EO A7 
C4-6B:41 41 41 41 41 .. .2 .. 6E C9lO :A2 " A9 .. Bl FB '1 FD os C2B8 : 99 F8 07 4C CE C2 AC E9 B3 
C470 : BD 'I C4 C9 " " " '0 DO COIB : CB C, JF D' F7 I' AS FB 'A C2CII :CS B' EO CS 89 811 99 '" 10 
C478 : 77 " EB 4C " C. 86 C, " C920:69 JF as FB AS FC " " 'A C2C8:CS AO DE 99 F8 117 AC EA J9 
C4B9:69 .. J7 41 41 41 41 41 .. C02B : B5 FC I' AS PO " JF as A2 C2D9 :CS B' 01 00 CD IH DO BO " C4BB:4l 41 41 1111 69 00 00 00 2£ COlli :F'O AS FE " DO as FE " '0 C20B : OE AC E9 cs B' f"5 CS 29 .. 
Program 2: Keyboard Enhancer C038 : 00 0' AO " '0 ,. C7 '0 27 C2E9:7F " FS CS .C F2 C2 AC .. 

C940 : os C7 " OJ " 02 FF " " C2EB: £9 CS B9 FS CS 09 89 " 58 

Customizcr C948:IJB '0 " D' A9 " '0 21 6S C2F'IJ : FS CS " EO CS AD £9 CS DO 

"' 19 REM COP'iRIGHT 1988 COMPU C9S0:DO A9 eo " CS " IE AB " C2F'8:C9 87 " 8J . C 49 C2 " 2A 

TEl PUBLICATIONS, INC. - COSS : A\1 2F '0 os D. '0 II D. CF C301l : 00 '0 " CS CE 1J6 C7 Ae 4F 

ALL RIGHTS RESERVED C1I611 : A9 PO '0 " D. '0 1. D. 21 C308:E9 CS AD " C7 0' " B' 57 

CK " POK£S32S0,6:POKES3281 , 6 : C1J68 : A9 " '0 " D' '0 'B D' " CllO : F8 " 49 91 " F8 " AD lB 

POKE646 , l C07 9: BO 12 D. eo " D. " " D' CllB:£9 CS " &S C. EE EO CS El 

JC 30 PR INT"( CLR}(3 SPII.CES)COP C078 : 80 I' D' " " '0 " D' AE Cl211 : 11.0 EO CS C' " D' " 20 AB 

YRIGHT 1988 COMPUTEJ PUB C0 SII : 1I.9 " '0 " D. " 22 eo I' C32B : ES C. AD 77 C, " " " AE 

INC . " C088 :IlC D' " F4 '0 '0 D. " BD C)JII : 99 " ES C' AD " C7 D' AE . . C091J : 03 '0 " D' " " " OF A6 CJlS : 05 " " '0 " C7 " D8 4E 
FB 40 PlH NTTII.8(1l) "ALL RIGHTS 

(SP ACE)RESERVEO" C098:29 02 FF 'B D. FA " " lB CHO :C4 AS CS C, " " 2E AD CE 

RD SO PRINT"(2 DOWN) ( 4 SPACES) 
C011.0 : B9 OS C, " " 0' C, C. 7C CHB : BE " " J6 A2 'B " " " COII.8 : 11 0' F5 A9 FF '0 lC D' 7F C350 : 1B " " FF " 7B " C, 41 

' KE'iaOARO ENIl AJoK:ER' CUST C9B0 : A9 " '0 2S 0' '0 17 D' C, C3SB : 20 IE AB " 0' C. AD 8E "' OMI ZER " C8B8:SD 10 0' '0 IE D' " 01 CJ C360 : 02 D' FB A2 " " " I' OS 
CF " PR INT" (200WN)(RVS)FUNCT C0C9:S0 " D. " " B' EO C, 12 Cl68: 20 " FF " 8S " C, " II 

ION KEY STRINGS" COCB : 99 27 D' B' EE C, " F8 55 C370: IE " . C 82 CJ " " '0 F5 
BS " PR INT"( OO WN) CURRENT STR I C000:97 C, C. " D' EF A9 FF' " Cl7B : 15 D' 8S C, " OJ " 02 8A 

NGS(OOWN}" C008:80 I S D' " " eo ED CS F2 ClSO : FF' 60 11.9 10 '0 .. D. AD 2A 
BJ " FOR,J-1 T07STEP2 C9EIl:BD FS CS '0 " C7 '0 OJ 8S ClS8: 01 DO C9 55 DO I' AD 5E EB 
OK " PRINTMF' M; J ;" :";CHRS(J4): C9EB:C7 '0 01 C7 " I. '0 FF " CB6 :C6 C9 14 " .. EE 5E C, C, 

:REAOA:ZZ-A:GOSUB260 CJilF'0 :C6 A9 " '0 " C7 " " 01 C398 : AC SE C6 B' .1 C. " " DE 
OA 1" PRINT"NEW DEFINITION : ? " C9F8:8D 76 C. A9 Ol '0 " C7 74 C3AIJ:OS 4C CS CJ AD 77 C, D' .. 

;:0$-"" C19Il :A 9 IE '0 60 C6 '0 SF C, " C311.8:0B CE SF' C, 0' 27 AD " AO 

"H 110 POK£294 , 9 : GETS$: IFS$-"" C10S:1I.9 14 '0 SE C6 " 01 '0 " C3BO :C6 80 S~· C, C, " C, D' AS 
THENllO CllJil : F4 CS AO 06 11.9 as " '" 78 ClB8: Ol 4C AC C4 AC 5E C, C, " RC 120 IFS$ -CHR$(ll)TIIEN160 C1l8:CS .. " .. D' F8 A9 'I A8 C3CO:A9 " " " D8 I' AD 5E '1 

OX 130 POKE212 , 1 : PRINTS$ :: OS-0 C121l:BO F6 CS '0 Fa CS '0 PA AE ClC8:C6 " " " " '0 O! D' 'B 
S+SS CI2S:C5 " O! '0 F7 CS '0 " DO ClOII :A9 11 '0 .. n . " " '0 JE 

OS 140 IF'SS-CHR$(29)THENO$-LEF Cl)0 :C5 '0 FB CS " 'B " 'B 6J C308 : IlB D. AD IE D' '0 ES CS 01 
TS(OS ,LEN (OS) - 2) CDS : 1S " " FF " '1 AO C. " ClEII : 29 '1 D' " .C " C. AD 47 

11M 150 GOTOllO CH0 : 211 I E AD " E4 FF C, II BE C3F-8 : ES CS 29 " D' " 'C 7A .7 
HR 160 PRINT " -. Cl48 : 99 PO C, JS B' F5 " EO D' C3F'0 :C4 An 01 D' C, 70 BII " lC • 
DR 170 PRINT :tFLEN (OS»19TH£N l CI511 : 11 A8 B' B' C, '0 40 " 29 Cl1'8: 4C " C. I' AD 92 C7 " '1 

" ClS8 : A2 'B " 'B I' 20 " FF 07 C400:CS '0 " C7 AD 03 C7 " " OK lSO II.-ZZ:GOSU8l20 C1611:A9 A4 " C, 20 l' " AD " C49B :99 '0 OJ C7 A2 91 1.9 " 12 
FF 1" PRI NT" "; :NEXTJ C168 : JilO DC '0 F6 C, 29 01 D' F! C4l1J : IB " " FF " 12 26 02 74 

CD '" PRI NT"(OOWN) (RVS)OEF'II.UL C170 : 1B AD F5 CS C, 82 " II 7S C41S:FF AD " C7 I.E 112 C7 20 17 
T COLORS" C178 : C9 .. " " " 82 '0 F5 E8 C4 29 :CD BD " AD " C7 EO .. " JC 210 rORJ-IT03 Cl 81l:CS .C AB Cl " 'I '0 FS ED C428:C7 '0 ES C5 AD 113 C7 ED " HF 220 REAOLS:PRINT"CURRENT ", C188:CS . C AS Cl AD F6 C. 29 OJ C431J : OS C7 '0 E5 CS 90 oc AD .. 
LS; ":"; C198:e2 D. I' .. F5 CS C, .. 8S CUS : 02 C7 '0 " C7 AD " C7 " SB 230 R£AOB :PRI NTPEEK(B) C19B:rII 11 C, 82 r9 0S " .. J9 CUll : BO " C7 A2 " " " I' AF 

OX m INPUT-NEW VII.LUE:";X : IFX C lAliI: BO F5 CS . C AB Cl A9 01 9E CUB: 28 " FF A9 12 " D2 FF OF 

<90RX>2SSTH£N240 CIAB:80 F5 CS .. F'6 C6 29 .. 20 C4 S9 :AO " C7 AE .. C7 'B CD 2J 

"' 2SO POKEB , X:N£XT : £NO 
C18Ji1 :01l lB RD ED CS C9 8J " 4S C458 :BO A9 7F '0 IS D. " SA '0 
CIBB:)) C, 03 " IJ8 1.9 8J '0 II C469:80 F4 CS " " " E5 C. 8A 

'" '" IFP£EK(A)-8THENJIO CICO : £o CS .C Cl " " '0 47 C468:A9 '1 '0 F4 CS A9 FF '0 6A 
OK 270 IFP£EK(A)-llTH ENF$-"~": 

oc 
CICB : EO CS .C oc Cl AD F6 C, 86 C470:1S 0' A9 21 '0 " D. .C 8E 

GOTOlOO CIOO:29 " 0' I ' AD ED CS C, 01 C478: 89 C. " 'I '0 'B D. AD lS 
'B '" IFP£EK (A). J 4TIIENF' S-CHRS CIOB:0l " 11 C, 8J r9 OS A9 72 C480: 60 C6 C9 01 " " CE 60 C6 

(J9) : GOT0380 CIE9:el '0 ED CS . C OC Cl " A6 C488 :C6 AD IE D' A9 " eo IE 38 

"' 2" F$-CHRS(P£EK(A)) CIE8:00 '0 ED CS AD F6 C, 29 EO C499: 00 " DE FF " " " 11 OB 
EO ". PRINTFS; :A - AH:GOT02 60 Cl F'O: lIJ " .0 A9 " '0 77 C, EB C498:A9 " AA A8 " DB FF AD F4 
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'free ~p;r;t 

ULTRA DOS UTILITIES 
Module I 

High Speed Hard Drive or duallioppy dl lve backup ullhly lor ,he Amlga 
500, 1000 Of 2000. SI2K Amiga required. CompatIble with any hard drive 
thatlollows conventional AmigaDOS prococol. Backup those valuable 
liles on your Hard Disk tha easy way lor only 55995! 

OXFORO PASOtL 128 
OXFORD PASCAL 128 Is an Implomentatlon 01 standard Pascal 
designed specifically lor tho e12S. 11 olfors alilha enhancements 011hl5 
poworlullanguage together with some u!Olulenhancomonls fOllhe 

e12S. Only S3995 ! 

SUPER AIDE 
AII'purpose utility program lor the C64 proYldos: 
• BI·dlrectlonal scrolling • Aulo Llna Numbering 
• AulO Llno Deletion • Renumber 
• Trace lunction • ML Menllol 
• Disassembler • List all variables to screen 
• La-Res Screen Dump • HI·Res Screen Dump 
• Number conversion • Restore newed Basic 

(10, he~, binary) program 
• Append files • Change Oevlce numb~r 
• Formal _ sharI • Packed line Editor 

nawlcomplete new • Oelermlne hte load 
• Menu.dllven address 
• Change THIS TO THAT - search lor all InSlanCeS , 01 

specilled str ing and replace Wi th second specil led sl"ng 
• And much, much mM! 

Super Aide, the complete programmer's tool kit. Only S29.95! , 
GAMES 

MONSTER POWER 
BIG WHEEL MONSTER arcade action 101' the C641 One to four 

players can compete in TractOl' P\Jlls, Mud Bogs and Monster 

TrueXs. 

Monster Power is only 514951 

STRATEGIC PLAYGROUND FOOTBALL 
EnjOy a nlee game of foolball on Ihe C64. Using playground 

rules. eneOl' two players can compete. Got a Ireal from the icecream 

truck at hall lime. 

Strategic ptayground Football is only 5995 ! 

OrderwUhcheck, money Older, VISA. MasterCard, COD. 
Free shipping & handling on US, Canadian, APO,FPO 
ordors, COD & Foreign ardors add $4.00 

Inc. 

" • , • e_cellenl, efficient program Ihll t CliO help you save both 
money lind downtime," 
154111571 Compute!'s Guette 
u;;r<tc /..U\iii;";i;'1 Dee. , 1987 
154 "'S 71 Orive Alignment repoflsthe alignment condition 01 the disk 
drlV(! as you perform adjuslments. On scroon help Is available while the 
program Is running. Inctudes faawres lor speed adjustment. Complete 
InSlructionmanualon aligning both t541 and 1571 drtves. Even includes 
Instruct ions on how to load alignment program when nothing else Will 
loadl Worksonlhe C64, SJ(64. e l2a in eilhe/54 or 128mode, 1541, 1571 
In ailher 1541 or 1571 model Auloboots toall modes. Second drive fully 
supporled. Program disk, calibration disk and instruClion manual only 

'!I\ll'[fi S3495 ! 
(!I=::!) Supar 81 Ulilltlos is a comptete utllil ies package lor tho 
b 1581 disk drive ond CI28 compuler, Among the meny 

'ILr"t" Super8t Ulililiesieatures ale: 
• Copy whole disks Irom 1541 or 157' lormat 10 1581 partitions. 
• Copy 1541 or 1571 filas to 1581 d isks 
• Backup 1581 d isks or l iles With I or 2 1581 's 
• Supplied on both 3'12" and 5V," diskettes sothat itwilt load on either 

lhe 1571 or 1581 drwe_ 
• Perform many CP/M and MS·OOS utili ty functions 
• Periorm numarous OOS functions such as rename a d isk. rename a 

hie, scrOlch or unscratch hies, lock Of unlock lilas, create auto-boot 
and much morel 

Super 8t Utll il les uses an opl ion Window 10 d isplay all choices available 
at any given l ime, A fuilleatureddiskutll'ties systemtortha 1581 lor only 

S3995 ! 
RAMOOS is a complete RAM based RA= 
" Oisk" Operal ing Syslem tor the ~ .--
Commodore 1700 and 1750 RAM . ' --=-.:--
expansion modulas which turns all or RAM·OISK 
pan 01 Ihe axpanslon memory into a lightning last RAM·OISK. RAMOOS 
b-oheVtls similar to a much lasler 1541 or 1571 floppy d isk excepllhat 
tha data Is held In expansion RAM and not on d,sk. Under RAMOOS, 
a50K program can be loaded in 'h second. Prog fams andlilescsn ~ 
tlanstened to and Irom disk With a single command, RAMDOS IS 

ava1tablelor only S39951 

II 
SUPER BIKE 

, '. • Actlon.packed, lun,hlled motor cycle arcade game 
, for Ihe C64. Race Ihe clock In Motocross, Enduro. 
~ SUp(!rcrossOf Trials. Fly through tne airon spectacular 

jumps. Bounce over woop·de·doos. . 
Avoid logs, trees, water holes, brick walls, other b ikers, ete. as you vie 

• lor tna gold cup. 
Tn"lI lng Super Bike action lor only $14951 

GALACTIC FRONTIER 
Exciting space e~ploration game lor the C64. Search tor lile forms 

among the 200 bill ion stars In our galaxy, Sclent'fically accurate, 
Awesome graphlcsl For the serious studant of aSlronomy or the casual 
explorer who wants to boldly go where no man has gone before. 

Only S2995 ! 

Order From: Free Spirit Software, Inc. 
905 W, Hillgrove, Sulle 6 

LaGrange, IL 60525 
(312) 352·7323 
1·800-552·6777 

For Technical Assistance call: (312)352·7335 

SELECTED PROOUCTS AVAILABLE FROM FIN ANCIAL SYSTEMS SOFTWARE LTO IN ENOLANO~5,all '.U 



COHPUT 
800-221-7770 

AMICI" $100.00 AMIG" $100.00 

~~' $75.00 

,." * 
,~~Ee S!lt.OO ___ ,60' ~S.OO 

,~ * Comp..,on • ~ ..... ' . ... CompuIItf 

~""=. -. ~ Prinler _ MPS 101 5513 .00 
- 1526 

$75.00 

MPS 803 MPS ao2 

, MSDSD1.S02 
_ Commodore 

caM ' 21 ... " ~ J CompUter ... " caM 1571 ~.,/ :gU * AUTHORIZED 
WE BUY ALIVE c. c:ornrnodorc PARTS 

64 60.00 ~ SERVICE WmR 901225-QI 10.85 
15411'.£1oVT 75.00 90122iH)1 10.85 
1541 ALPS' 60.00 CABLES .o.N{I MISC. 901227-03 IC.SS 
SX64 150.00 REG 8 p~ DIN 3.115 901229-<15 10.85 
MSO SO;? 100.00 12' 6 PIN ON 8.li15 770118701 7.85 
157 ' 85.00IS'SPlNOIN T.\I!;8721 16.65 
1526/802 45.00 1 EEE TO EEE PIG BAt)<29 . ~15 8502 9 .00 
MPS801 35.00 1 EEE to PET PIG 8.\CK2'I.IIS 82S 100 11 .85 
SFO 1001 8500 POWEJ'I$l.P1U 2".1I~ 6502 2.85 

DEAD . WlC08ATIWO...E 15.06 6532 6.'29 
64 4000 WIC03WAY 16.956520 3.85 
1541 NEWT 60'00 WIC090S5 11.956522 2.95 
1541ALPS' 40:00 MEDIA MATE 5 CASE 4:.256526 8.85 
MSO SOl 7500 TYMAC CONE:CTION .95 6567 13.85 

• FUJI OSOO 8,95 658 1 8.85 
SX64 100.00 80!KI OR 11032 295,00 6510 8 ,85 
MUST BE COMPLETE 4164 .99 

6.00 SHIPPINQ 74LS629 4.95 

TC ELECTRONICS * ~~~ AI«) ;~~571 1~:gg 
HWY 36 PO 11 29 ~~OROEA 3 .25302 9.95 

HARTSELLE, AL 35640 205-773-1077 

SINCE 

e.omputffihilitlJ. 
(:: Commodore " 

Easter Sale 
TO Order TOLL FREE 

$995 
ASOO 
W/ I084 Monitor 

$785 
5'12K RAM Upgrilde .. ... 5155-
1010 EXT Drive .............. 52 15-
AVATEX 1200 ......... .... ... 5105 .. 

c= Commodore" a 128 

(" OJ -'--1 ]' 
!~ .ua. ....... ~\ '''::i 

ffil~!!I!l , 1581 DlSKDRIVE ..... S18S· 
1571 DISK DRIVE ..... 5225-
1084 MONITOR ...... .. 5265 .. 

C128w/1571 Drlv~ .............................................. .. 
C128w/1571 &: 10IUMonllor ...... ......... .. 
Cl28 w/1571 &: Thomson 4120 

c= Commodore ' 64C 

I MC wl154l11 Driv~ ........... . 
MC w/I'SD-2 [)riv~ ...... ..... . 

Commodore ' 1280 

• I28K Memory 
• Built In 157\ Disk Drive 
• Detilchilble Keyboilrd 

.. .. : :~::::: : : ::: : :::::::: : : : ::: : : ::::::::::::: I 



800·558·0003 800·558·0003 e.omputcfihlilt/j. Introduces : 

EPYX VCR California Game NEW 
Skating With California Babes 

Ig~::~::;~:: Surfing With California Waves 
BMX With California Hills 

ifomia Skateboards With California Thrills 
I Cali:fo rn.·ia Sail boards With Cali fo rni a Fame 

Only Be Found On 

VCR California Games 

et it b efore they 're gone. From 

-e.omput<fihilit/p-

Elvin returns after three years of plotting 
the uhimatel:lk~over plan with the most 
futu,;stie destructive devices deadly to 
.nyone det~rmined 10 'lOP him! 

NEW 
EPYX. VCR California 

Games'· 
It ain't beach blanket bingo. 

• Includes a VHS videocassette of the hottest 
beach action In California: . 
beaches. surfing. sallboardlng. skatebo."U"dlng. 
8MX. and rollerskaUng. Over' 200 events in all. 

• Gameboard with the highways. beaches and 
landmarks of C"Ufornla. 

• Cha nce cards. dice, and the videotape make 
each game different. 

• Players go head to head or gang up against the 
leader. 

• Game emphasIs Is on California lifestyle, girls. 
cards. skateboa rding. a nd surfing. 

4x4 
On-ROAD 

for some r.nlulie aelion with this 
'OO~P"'" ".,,,, Thil game CQlnel with four 

re.lillie';g pn:panuiOl'1, 
~"mlll " ." "lIls~cls of tile ri ce, IIld rig to 
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How To Type In 
COMPUTErs Gazette Programs 

Each month, COMPUTErs Gazette 
publishes programs for the Com· 
modore 128, 64, Plus/4, and 16. 
Each program Is dearly marked by 
title and version. Be sure to type in 
the correct version (or your rna· 
chine. All 64 programs run on the 
128 in 64 mode. Be sure to read the 
instructions in the corresponding 
article. This can save time and elim· 
inate any questions which might 
arise after you begin typing. 

We frequently publish two 
programs designed to make typing 
easier: The Automatic Proofreader, 
and MLX, designed for entering 
machine language programs. 

When entering a BASIC pro­
gram, be especially careful with 
DATA statements as they are ex­
tremely sensitive to errors. A mis­
typed number in a DATA statement 
can cause your machine to "lock 
up" (you' ll have no control over the 
computer). If Ihis happens, the only 
recourse is to tum your computer 
off then on, eraSing what was in 
memory. So be sure to save a pro· 
gram before you run it. If your com­
puter crashes, you can always 
reload the program and look for the 
error. 

When You Read: Press: See, 

IClR) ! SHIfT ! ! ctRlHOME ! II 
(HOMEI I Cl""OMil II 
{UPI I SIIIFf I OS. [] 
(DOWN) 00. mo 
{LEft) 1'"''' 11- 00'-111 
(IUCHT) 1_00• - I iii 
(RVSI I cm l~ ~ 
(Off) lerRL I[OJ • {IILK} lerRL ll 'J • (WHT) I CTRL I~ III 
(RED) lerRL ICQ II ,CYN, lerRL 10 • 
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Special Characters 
Most of the programs listed in each 
issue contain special control charac­
tcrs. To facilitate typing in any pro­
grams from the GAZETTE, use the 
following listing conventions. 

The most common type of con· 
trol characters in our listinss appear 
as words within braces: {DOWN} 
means to press the cursor down 
key; {S SPACES} means to press 
the space bar five times. 

To indicate that a key should 
be shifted (hold down the SHIFT 
key while pressing another key), 
the character is underlined. For ex­
ample,!1 means hold down the 
SHIFT key and press A. You may 
see strange characters on your 
screen, but that's to be expected. If 
you find a number followed by an 
underlined key enclosed in braces 
(for example, {8 A}), type the key 
as many times as indicated (in our 
example, enter eight SHIFTed A's). 

If a key is enclosed in spedal 
brackets, 8 ~ ,hold down the 
Commodore key (at the lower left 
comer of the keyboard) and press 
the indicated character. 

Rarely, you' ll see a single Ictter 
of the alphabet enclosed in braces. 

When You Read: Press: See, 

{PUR} IcmlCQ !II 
(eRN) IcmlCQ [J 
IBW } ICTRLICQ g 
(YEL) ICTRLICQ m 

0 -,A, • 
, " I 1'"'''10 II 
, " I 0 II 
,~ , 1'"'''10 .. 
, FS , 0 .. 
, " I I SHIfT I [!Q • , >7 I 0 I. 
' " I 1'"'''10 • 

This can be entered on the Commo­
dore 64 by pressing the CTRL key 
while typing the letter in braces. For 
exampl e, {A} means to press 
CTRL-A. 

The Quole Mode 
Although you can move the cursor 
around the screen with the CRSR 
keys, often a programmer will want 
to move the cursor under program 
control. This is seen in examples 
such as {LEFT}, and {HOME} in 
the program listings. The only way 
the computer can tell the difference 
between direct and programmed 
cursor control is the quote mode. 

Once you press the quote key, 
you're in quote mode. This mode 
can be confusing if you mistype a 
character and cursor left to change 
it. You'll see a reverse video charac­
ter (a graphics symbol for cursor 
left). In this case, you can use the 
DElete key to back up and edit the 
line. Type another quote and you're 
out of quote mode. If things really 
get confUSing. you can exit quote 
mode simply by pressing RETURN. 
Then just cursor up to the mistyped 
line and fix it. 

When You Read: Press: See: 

• EJ II 
1 1'"'''1 IT] III 
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The Automatic Proofreader 

Philip I. Nelson 

"The Automatic Proofreader" helps 
you type in program listings for the 
128,64, Plus/4, and 16 and prevents 
nearly every kind of typing mistake. 

Type in the Proofreader exactly as 
listed. Since the program can't cheek it· 
self, type carefully to avoid mistakes. 
Don't omit any lines, even if they con· 
tain unfamiliar commands. After finish­
ing, save a copy or two on disk or tape 
before running it. This Is Important be­
cause the Proofreader erases the BASIC 
porlion of itself when you run it, leav­
ing only the machine language portion 
in memory. 

Next, type RUN and press RE­
TURN. After announcing which com­
puter It's running on, the Proofreader 
displays the messBge "Proofread er 
Active", Now you're ready to type in a 
BASIC program. 

Every time you finish typing a line 
and press RETURN, the Proofreader 
displays a two-letter checksum in the 
upper-left corner of the screen. Com­
pare th is result wit h the two-letter 
checksum printed to the left of the line 
in the program listing. If the letters 
match, it's almost certain the line was 
typed correct ly. If the lette rs don't 
malch. check for your mistake and cor­
rect the line. 

The Proofreader ignores spaces nOI 
enclosed in quotes. so you can omit or 
add spaces between keywords and sti ll 
see a matching checksum. However. 
since spaces inside quotes are almost al­
ways significant, the Proofreader pays 
attention to them. For example, 10 
PR1NT"THIS IS BASIC" will generate 
a different checksum than 10 
PRINT"THlS ISBA SIC". 

A common typing error is transpo­
sition-typing nvo successive charac­
ters in the wrong order, like PIRNT 
instead of PRINT or 64378 instead of 
64738. The Proofreader is sensitive to 
the position of each character within the 
line and thus catches transposition 
errors. 

The Proofreader docs 110/ accept 
keyword abbreviations (for example, 1 
instead of PRINT). If you prefer to use 
abbreviations, you can still check the 
line by LiSTing it after typing it in, 
moving the cursor back to the line, and 
pressing RETURN. LISTing the line 
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substitutes the full keyword for the ab­
breviation and allows the Proofreader 
to work properly. The same technique 
works fo r rechecking programs you've 
already typed in. 

If you're using the Proofreader on 
the Commodore 128. Plus/4, or 16, do 
no/ ptrform any GRAPHIC commands 
whilt tht Proofrtadtr is aclivl:. When 
you perform a command like GRAPH­
IC 1, the computer moves everything 3t 
the start of BASIC program space-in­
cluding the Proofreader-to another 
memory area, causing the Proofreader 
to crash. The same thing happens If you 
run any program with a GRAPHIC 
command- while the Proofreader is in 
memory. 

Though the Proofreader doesn't 
interfere with other BASIC operations, 
it's a good Idea to disable it before run­
ning another program. However. the 
Proofreader is purposely difficult to dis­
lodge: It's not affected by tape or disk 
operations, or by pressi ng RUN/ 
STOP- RESTORE. The simplest way to 
disable It is to tum the computer off 
then on. A gentler method is to SYS to 
the computer's built- in reset routine 
(SYS 65341 for the 128. 64738 for the 
64, and 65526 for the Plus/4 and 16). 
These reset routines erase any program 
in memory. so be sure to save the pro­
gram you're typing In before entering 
the SYS command. 

If you own a Commodore 64, you 
may already have wondered whether 
the Proofreader works with other pro­
gramming utilities like "MetaBASIC," 
The answer is generally yes, if you're 
using a 64 and activlltt the Proofreader 
after installing tht other utility. For ex­
ample, first load and activatc Meta­
BASIC, then load and run the 
Proofreader. 

When using the Proofreader with 
3nother utility, you should disable both 
programs before running a BASIC pro­
gram. While the Proofreader seems un­
affected by most utilities, there's no 
way to promise that it will \\Iork with 
any and evcry combination of utilities 
you might want to usc. The more utili­
ties activated, the more fragile the sys­
tem becomes. 

The New Automatic Proofreader 
10 VEC- PEEK(712)+256"PE~K(173) 

: 1.0-43 : 111- 44 

20 PRINT "AUTOHATIC PROOFREAD!:: 
R FOR "; 11F IJEC=42364 THEN 
{SPACE)PRINT ~C-64· 

30 IF IJ~C-50556 THEN PRINT "VI 
C-20~ 

40 If' IJEC- 3515S THEN GRAPHIC C 
LR:PRINT "PLUS/4 & 16" 

SO IF VEC- 1116S nlEN LO- 45,HI-
46,GRAPIIIC CLR,PRlNT"12S" 

60 SA-(PEEK(LO)+256°PEEK(HI))+ 
6:AOR=SA 

70 FOR J=o TO 166 : READ BYT:POK 
E ADR . BY'r:ADIl_ADR+1 : CJIK- CIIK 
+BYT:NEXT 

80 IF CHKo20510 T!I~:N PRINT " " 
ERROR · CHECK TYPING IN DATA 

STATEMeNTS· I END 
90 FOR J .. l TO 5: READ RF . LF, IIF. 

RS_SA+RF : llB_ INT( RS/256) : LB­
RS- (256 °HB) 

100 CHK=CIIK+Rf'+LF+Hf' : POKE SA+L 
F,LB:POKE SA+HF , HB:NEXT 

110 IF CHKo22054 nJEN PRINT" 
" ERROR" RELOAD PROGRAM AND 
(SPACElcIiECK FINAL LINE":EN 
o 

120 POKE SA+149 , PEEK(712):POKE 
SA+150,PEEK(773) 

130 IF VEC- 17165 THEN POKE SA+ 
14.22:POK£ SA+18 , 23 : POKESA~ 

29 , 224:POKESA+139,224 
HO PRlNT CHRS(147):CHRS( 11):" 

PROOFREADER ACTIVE" : SYS SA 
150 POKE III.PEEK(HI)+l : POKE (p 

EEK(LO)+256" PEEK(HI) )-1 , 0 IN 
EW 

160 DATA 120,169 , 73,141 , 4,3,16 
9,3,141,5 , 3 

170 DATA 88,96.165.20.133,161, 
165 , 21 , 133 , 168 . 169 

180 DATA 0,141,0,255.162.31.18 
1,199 , 157,227 , 3 

190 DATA 202. 16.248 ,169,19, 32 , 
210 , 255,169,18 , 32 

200 DATA 210 . 255 , 160 ,0,132 ,1 80 
,132,176,136 . 230 , 180 

210 DATA 200 , 185 , 0,2,240,46.20 
1,34,208,8 , 72 

220 DATA 165,176,13,255,133,17 
6,104,72,201.32.208 

230 DATA 7,165,176 , 208,3.104,2 
08,226.104,166,180 

240 DATA 24,165.167,121,0 , 2.13 
3.167 . 165,168,105 

250 DATA 0.133.16S,202,208,239 
,240,202,165.161,69 

260 DATA 168 , 72 , 41,15 , 168 , 185, 
211.3,32 , 210,255 

270 DATA 104.74 , 14.74 , 74,168 , 1 
85 , 211,3 , 32.2:10 

280 DATA 255.162 , 31,189 , 221 . 3, 
149.199, 202,16,248 

290 DATA 169,146,32.210,255,76 
. 86.137 , 65 , 66 , 67 

300 DATA 68 , 69.70 . 71.72 , 74,75, 
77.80 , 81,82 , 83,88 

310 DATA 13,2 , 7,161 , 31.32 ,151. 
116,117 , 151.128,129 , 167,136 
,137 • 
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# 1 COMPLETE PACKAGE 
COMMOOORE 128 COMPUTER 
COMMODORE 1541 DISK DRIVE 
12' MONITOR 
COMMODORE COLOR PRINTER 
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ISH _ ADD no 
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Ports 12' MonHor All 
Hook·up caDle, & MaplOB 
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• 256K Ram .... $70 
I ·d ,-,. 

• nSI er U Uf\lI • .• $180 
AMIGA MAKES IT POSSIBLE .. . 
MCS MAKES IT AFFORDABLE! 

Laser ...... SCali 
IOaOH I ... S160· 
10911-11 ... $180· 
1092i ..... $280· 
15921. .... S380· 

\ ~~;:;;,;:;;;.:.; 15241 ..... 5520· 
~ ' WI2 RIbbon Purchase 

NX1 000 Rambow SCali 

NX1000 Rainbow 
SCali 

Laser .. . .. SCali 
NX1 QOO . . . $160· 
NX15 " , ,,,, 280· 
NB241 0, . .. 380· 
NR1 S. , .. 420· 
Powenpe LO , 160' 
NX1000C ... $180* 

·W/2 RibbOn Purchase 

£,MIG~ 
500/2000 
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ORDERS 
ONLY 
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e Punier Oflvers 

31/2 DSmD ~E~~~I~ ' 1 .30 
3Y, DS/DD . .... '1 .80 
SONY· FUJI-MAXWEll-VERBA TIM 

.. 30e 

'. ;;;""",. 60e 



MLX Machine Language Entry Program 
For Commodore 64 

o"~c~ ............................................................ .. 
"MLX" is a labor-saving utility that 
allows almost fail-safe entry of Com­
modore 64 mllChine language programs. 

Type in and save some copies of Ml.X­
you11 want to use it to enter future ML 
programs from COMPUTEt's GAZETTE. 
When you're ready to enter lin ML pro­
gram, load and run ML'<, It asks you for II 
starting address and an ending address. 
These addresses appear in the article ac­
companying the MLX-format program 
listing you're typing. 

If you're unfamiliar with machine 
language, the addresses (and all other 
values you enter in MLX) may appear 
strange. Instead of the usual decimal 
numbers you're accustomed to. these 
numbers are in hexadecimal-a base 16 
numbering system commonly used by 
ML programmers. Hexadecimal- hex 
for short-includes the numerals 0-9 
and the letters A-F. But don't worry­
even if you know nothing about ML or 
hex. you should have no trouble using 
MLX. 

After you enter the starting and 
ending addresses, you'll be offered the 
option of clearing the workspace. 
Choose this option if you're starting to 
enter a new listing. If you're continuing 
a listing that's partially typed from a pre­
vious session, don't choose this option. 

A functions menu will appear. The 
first option in the menu is ENTER 
DATA. If you're just starting to type in 
a program, pick this. Press the E key, 
and type the first number in the first 
line of the program listing. If you've al­
ready typed in part of a program, type 
the line number where you left off typo 
Ing at the end of the previous session 
(be sure to load the partially completed 
program before you resume entry). In 
any case, make sure the address you en­
ter corresponds to the address of a line 
in the listing you are entering. Other­
wise, you'll be unable to enter the data 
correctly. If you pressed E by mistake, 
you can return to the command menu 
by pressing RETURN alone when 
asked for the address. (You can get back 
to the menu from most options by 
pressing RETURN with no other input.) 

Entering A listing 
Once you're in Enter mode, MLX prints 
the address for each program line for 
you. You then type in all nine numbers 
on that line, beginning with the first 
two-digit number after the colon (:). 
Each line represents eight data bytes and 
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a checksum. Although an MLX·format 
listing appears si milar to the "hex 
dump" listings from a machine lan­
guage monitor program, the extra 
checksum number on the end allows 
MLX to check your typing. 

When you enter a line, MLX recal­
culates the checksum from the eight 
bytes and the address and compares 
this value to the number hom the ninth 
column. If the values match, you'll hear 
a bell tone, the data will be added to the 
workspace area, and the prompt for the 
next line of data will appear. But if MLX 
detects a typing error, you'll hear a low 
buzz and see an error message. The line 
will then be rcdisplayed for editing. 

Invalid Charaders Banned 
Only a few keys are active while you're 
entering data, so you may have to un­
learn so me habits. You do not type 
spaces between the columns; MLX 
automatically Inscrts these for you. You 
do 110/ press RETURN after typing the 
last number in a line; MLX automatical­
ly enters and checks the line after you 
type the last digit. 

Only the numerals 0-9 and the let­
ters A-F can be typed in. If you press 
any other key (with some exceptions 
noted below), you'll hear a waming 
buzz. To simplify typing, the numeric 
keypad modification from the March 
1986 "Bug-Swatter" column is now in­
corporated in the listing. The keypad is 
active only whilc entering data. Ad· 
dresses must be entered with the nor­
mal lettcr and number kcys. The figure 
below shows the keypad configuration: 

, 8 9 0 

4 5 6 F 
U lOP 

1 2 3 E 

J K L , 
A B C 0 
M • • I 

0 
Space 

MLX checks for tTansposed charac­
ters. If you're supposed to type in AO 
and instead enter OA, MLX will catch 
your mistake. There is one error that 
can s li p past MLX: Because of the 

checksum formu la used, MLX won't 
notice if you accidentally type FF in 
place of 00, and vice versa. And there's 
a very slim chance that you could gar· 
ble a line and still end up with a combi­
nation of characters that adds up to the 
proper checksum. However, these mis­
takes should not occur if you take rea­
sonable care while entering data. 

Editing Features 
To correct typing mistakes before fm­
ishing a line, use the INST / DEL key to 
delete the character to the left of the 
cursor. (The cursor-left key also de­
letes.) If you mess up a line really badly, 
press CLR/HOME 10 start the linc over. 
The RETURN key is also active, but 
only before any data is typed on a line. 
Pressing RETURN at this point returns 
you to the command menu. After you 
type a character of data, MLX disables 
RETURN until the cursor retums to the 
start of a line. Remcmber, you can press 
CLR/HOME to quickly get to a line 
number prompt. 

More editing features are available 
when correcting lines in which MLX 
has detected an error. To make correc­
tions in a line that MLX has redisplayed 
for editing, compare the line on the 
screen with the one printed in the list­
ing, thcn move the cursor to the mis­
take and typc the correct key. The 
cursor left and right keys provide the 
normal cursor controls. (The INST / 
DEL key 'now works as an alternative 
cursor·lcft key.) You cannot move left 
beyond the first character in the line. If 
you try to move beyond the rightmost 
character, you'll reenter the line. Dur­
ing editing, RETURN is active; pressing 
it tells MLX to recheck the line. You can 
press the CLR/HOME key to clear the 
entire line if you want to start from 
scratch, or if you want to get to a line 
number prompt to use RETURN to get 
back to thc menu. 

Display Data 
The second menu choice, DISPLAY 
DATA, examines memory and shows 
the contents in the same format as the 
program listing (including the check· 
sum). When you press D, MLX asks you 
for a starting address. Be sure that the 
starting address you give corresponds 
to a line number in the listing. Other­
wise, the checksum display will be 
meaningless. MLX displays program 
lines until it reaches the end of the pro­
gram, at which point the menu is redis-
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'ITA .. " l · ' . 'n"" HU ' · 1f 
. n ll .. .. . . 1 ..... .. ... . .. 

·nA" .... IOC .n"" I1 "' " 
. n ",,, .. . . ,. _IT .... N .. · ' . 

." 

CDMMOOCAE ~I I om. 
CQMMC~I 1S<I1/; Ofioo 
tOMMOOOl\l loll'SlXlIl """" 
COWMOOMI l0ii''i1100 """or 
COMM~I wneol """" 
COMlotDOllA! 121 ~ 
C_!"~ 

COItMOOORI 1&IH _ I. 
COMMODORE IiQlA I01000,,, 
COMMQOOA! 1Ii/0 _ 
COMMOOCA! 11(1) h~ 
COMMIlIIM! II~ [0_ 
COItlolOOOllE 11M 10_ 
COMMIXMllIE 051 Mono 

ALL IN STOCK! 

:::;;;:::::.::::.:::::::::.._..::::..~:;;~~~~ · .. ~u, GREATLY DISCOUNTED! 

NEW YORK STATE RESIDiEN;;;:TS~CA~L~L:-ro;"iii;o;lC»cCi;:-;.:-;;;:iC=:-ORDER HOWn 
PHONE ORDERS ONLY 

CALL TOLL FREE 
(111) 695.7Ulf69S.7114 .. W • • II • • II St . .. I, Nt. Yor k , N .T. 100 11 

' _., ... n n il .. ' 111 Aft"".') 
ON All PHO NE ORDERS Ple ASE CAU MOH. TN"U lAT. 10,ooAM·7,10I'M SUM. lOA M ,' ''''' 

MON .-SAT. IOIOOAM·7l10PM 
SUNDAY 10100 AM-.IOO PM 

U,. Muttf C. rd, Viu, Alllllicin b PI"', 
01 Smd Money Drn.t-. Car tilitd Cbed. 
WE NOW TAKE DISCOVER It 
DINERS CLUB 



played. You can pause the display by 
pressing the space bar. (MLX finishes 
printing the current line before halting.) 
Press space again to restart the display. 
To break out of the display and get back 
to the menu before the ending address 
Is reached, press RETURN. 

Other Menu Options 
Two more menu selections let you save 
programs and load them back into the 
computer. These are SAVE FILE and 
LOAD FILE; their operation is quite 
straightforward. When you press S or L, 
MLX asks you for the filename. You'll 
then be asked to press either 0 or T to 
seled disk or tape. 

You'll notice the disk drive starting 
and stopping several times during a 
load or save, Don't panic; this Is normal 
behavior. MLX opens and reads from or 
writes to the file instead of using the 
usual LOAD and SAVE commands. DIsk 
users should also note that the drive 
preflx 0: is automatically added to the 
filename (line 750), so this should /lot 
be included when entering the name. 
This also precludes the use of @ for 
Save-with-Replace, so remember to give 
each version you save a different name. 

Remember that MLX saves the en­
tire workspace area from the starting 
address to the ending address, so the 
save or load may take longer than you 
might expect if you've entered only a 
small amount of data from a long list­
ing. When saving a partially completed 
listing. make sure to note the address 
where you Slopped typing so you'll 
know where to resume entry when you 
reload. 

MLX reports the standard disk or 
tape error messages if any problems are 
detected during the save or load. (Tape 
users should bear in mind that Commo­
dore computers are never able to detect 
errors during a save to tape.) MLX also 
has three special load error messages: 
INCORRECT STARTING ADDRESS, 
which means the file you're trying to 
load does not have the starting address 
you specified when you ran MLX; 
LOAD ENDED AT address, which 
means the file you're trying to load 
ends before the ending address you 
specifled when you started MLX; and 
TRUNCATED AT ENDING AD­
DRESS, which means the file you're 
trying to load extends beyond the end­
ing address you specified when you 
started MLX. If you see one of these 
messages and feel certain that you've 
loaded the right file, exit and rerun 
MLX, being careful to enter the correct 
starting ilnd ending addresses. 

The QUIT menu option has the ob­
vious efft'ct-it stops MLX and enters 
BASIC. The RUN/STOP key is dis­
abled, so the Q option lets you exit the 
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program without turning off the com­
puter. (Of course, RUN/STOP-RE­
STORE also gets you out.) You'll be 
asked for verification; press Y to exit to 
BASIC, or any other key to return to the 
menu. After quitti ng, you can type 
RUN again and reenter MI..X without 
losing your datn, as long as you don't 
usc the clear workspace option. 

The Finished Product 
When you've fin ished typing all the 
data fo r an ML program and saved your 
work, you're ready to see the results. 
The instructions for loading and using 
the finished product vary from program 
to program. Some ML programs are de­
signed to be loaded and run like BASIC 
programs, so all you need to type is 
LOAD "fi/ellal1le",8 for disk or LOAD 
"filellal1le" for tape, a nd then RUN. 
Such programs will usuall y have a 
starting address of 0801 for the 64. Oth· 
er programs must be reloaded to specif­
ic addresses with a command such as 
LOAD "file/lame",8,t lor disk or LOAD 
"filename",I,l lor tape, then started 
with a SYS to a particular memory ad­
dress. On the Commodore 64, the most 
common starting address for such pro­
grams is 49152, which corresponds to 
MLX address coon. In either case, you 
should always refer to the article which 
accompanies the ML listing for infor­
mation on loadi ng and runn ing the 
program. 

An Ounce Of Prevention 
By the time you finish typing in the data 
for a long ML program, you may have 
several hours invested in the projed. 
Don't take chances-usc our "Auto­
matic Proofreader" to type the new 
MLX, and then test your copy Ihorough­
Iy before first using it to enter any sig­
nificant amount of data. Make sure all 
the menu options work as they should. 
Enter fragments of the program starting 
at several different addresses, then use 
the Display option to verify that the 
data has been entered correctly. And be 
sure to test the Save and Load options 
several times to insure that you can re­
call your work from disk or tape. Don't 
let II simple typing error in the new 
MLX cost you several nights of hard 
work. 

MLX For Commodore 64 

55 10 REM VERSION 1 . 1: LINES 8 
30,950 MODIFIED, LINES 4 
8S -487 ADDED 

EK IBB POKE 56,50.CLR.OIM ItIS, 
I,J,A , B,A$,BS , A(71 , N$ 

OM 110 C4-48.C6-16.C7-7.Z2-2.Z 
4~2S4IZ5-2S5.Z6-256.Z7-
127 

CJ 120 FA-PEEK{4S)+Z6 · PEEK(46) 
: BS-PEEK(55)+Z6-P&EK(56 

) , IIS_~012J456789ABCOEF" 

58130 RS-CHRS(lJ),LS.-(LEfTJ­
ISS - - ~ . OS-CHR$(20),ZS­
CIIRs(e),TS--!lJ RIGHT)" 

co 140 SO-54272 . FOR I-SO TO SO 
+23 , POKE I,e.NEXT,POKE 
(sPAcelso+24 , l5 . POKE 78 
8,52 

Fe 150 PRINT"(CLR I "CIIRS(l42)0l 
RS(8).POKE 5J280 , 15,POK 
E 53281 ,1 5 

EJ 160 PRINT TSM (REDJ(RVS J 
(2 SPACES 188 @) 
(2 SPACESJ-SPC(28)" 
(2 SPACES){OPP}{8LU ) HL 
x 11 {REO I (RVS) 
(2 SPACES)"SPC(28)" 
(12 SPACEsIIBLuj ~ 

FR 170 PRINT"IJ DOWN) 
[3 SPACESICOHPUTF; I 'S KA 
CHINE LANGUAGE EDITOR 
13 DOWN'" 

JB 180 PRINT~(BLK)STAR'l'ING ADO 
REss84JM;,GOSUB300,SA-A 
o.GOSUn1040.IP F TIIENIB 

• OF 190 PRINT"(BLK)(2 SPACESjEN 
DING ADDRESs84~",.GOSUB 
300,EA-AD, GOSUB10J0,IF 
(SPACE)F THEN190 

KR 200 INPUT-13 DOWNI{SLK)CLEA 
R WORKSPACE [Y/N)84)-;A 
S , IF LEFT$(AS , l)<>MY~TH 

EN220 
PO 210 PRlNT"U DOWN) IBLU}WORK 

ING .• . ~;,FORI.BS TO OS+ 
EA-SA+7,POKE l,e.NEXT , p 
RINT-DONE~ 

OR 220 PRINTTAB(10)M(2 DOWN) 
( BLKIIRVS) HLX COKHANO 
ISPACE)HENU (DOWNU4!~ . 
PRINT TS-IRvsjeloFP )NTE 
R DATA-

BO 2J0 PRINT T$~IRvsID(OFFIISP 
LAY DATAM,PRINT TS­
(RVsILloPF}OAO PILE-

JS 240 PRINT TS~{RVsls{oFF1AVE 
FILEM.PRINT Ts"IRVS)O 

IOFFluITI2 DOWNIIBLK ) ­
JH 250 GET A$.IF AS-NS TIIEN2S0 
11K 268 A-0 , FOR 1-1 TO 5 . IF AS­

MIDS("EDLSO ~, I,l)THEN A 
-1,1-5 

FD 270 NEXT,ON A GOT0420,610 , 6 
ge,70e , 28B.GOSUB1060 ,GO 
'1'0250 

EJ 280 PRlNT-IRVSI QUIT "IiNPU 
T-(DOWNI@4IARE YOU SURE 

(Y/ N)-;AS . IF LEFTS(AS , 
1) <) ~Y~THEN220 

EM 290 POKE SO+24,O.END 
JX 300 INS-NS.A0-0.INPUTIN$.IF 

LEN{lNS)<>4THEHRETURN 
KF JI0 BS-IN$.GOSUB320 , AO-A . BS 

_MIOS(INS,3).GOSU8320 ,A 
OooAO-256+A , RETURN 

PI' 320 A-0,FOR J-l TO 2 .AS-HID 
$(BS , J , l).a-ASC(A$) - C4+ 
(AS)-~M) ·C7'A_A·C6+B 

JA J30 IF Be0 OR B>15 THEN AD­
o IA--l,J-2 

OX J40 NEXT,RETURN 
CH JS0 B_INT(A/C6),PRlNT kIOS( 

HS , B+l,l)"B-A-B·C6 , PRI 
NT MIDS(IIS , B+l,l)"RETu 
RN 

RR 360 A_INT{AD/Z6).OOSUB3S0,A 
-AD-A*Z6.GOSUBJ50 , PRINT 

BE 370 CK-INT{AO/Z6).CK-AO- Z4· 
CK+ZS · (CK>Z7),GOT0390 

PX J80 CK-CK· Z2+ZS · (CK>Z7)+A 



Jump On The TENEX Express 
No GimmicllB, No Hiddeu Charges, No NOllsense, Just Low Prices and Great Service! 

DUSTCDVER & 
EVERYTHING BOOK D*:ov,. In. uvings and US~ UooppIng ,valtAble 

lrom TENEX Compota' &;>rn. PLUS r~ •• 
FREE du1Icover lo,yourC&l, C128011i4CI Con. 
Is .~ti-.ta:ic. 8"01ilU111 vinyl Sltwn to our .. ..::ting 
lIandasd1l witl'l "lnlorced se.ml. Gel 10 kl'lOW our 
\I,n, p.roc!Udl, IKllnslve Ieledlan and last Jarvie, 
wlIh II FREE eopy 01 our EWtylhing Book lor Com· 
mod:Ir. CompIJrlng. ($2.95 Shlwlng Ch"III) 

U U4 C.t21 Dust eo.. fIIId CIIaIo\I 
31127 C6( D.I$I eo.. and CII*,!! ~ 

15110 W;!:'AIII eo.. II'Id Catabg 

From mjeto iit II> ••• 

THE 39¢ DISKETTEI 
Ar. you P<'ying \00 much lor disk'II"? Try ourlirtt 
qu.kIy. 111'''''1, 5 1M' disk." .. (no I,ltd., no I.e· 
ondl,allM,,'antaslic sale prIc: •• WId ....... IVI, 
SAIlEr ~ "'lpacbgedlnbox .. oI50;including 
disk,nl' in 11 __ •. ~t.lnd wr~.-ptOted.l"". 

E8eh disUn, is ctortlild 10 be 100% 11101 itM and 
cornu willi .. '~lIIimll wa.rllnty (l you hoi ..... prob-
10m, w . .... ~ 1l1li disl<enlj. Alldl.hnulnclud, 
hub r,inlorc.manl ril'lvs and wrilll'prated note/!. 

All dlsk,us al. doubl. dln,hv end work In dh,. 
,Ingl, o. double denl~Y d.lvel. 

55,00 DiskeHu. Bo. 01 50 
32381 $19.50 39C ea.! 
OS, 00 D,skano., Box 01 50 
32403 $24.50 49C ea.! 

Super Deal 
On Diskette Storage! 

Only 
$9.95 

·A whopping 100 disk (5 1I4')eapaeiIy. 
'LodIIlild keys 10, Itlle slICUr/ry and easy 
e •• ryil"lg. 

Hardware Specials 
FOS-2 DisIr. om. $ISt.OO EPfJ SOOXJJoyslidl 
Elleel2001 Disk om. $ 209.00 Sl.IrHX·lOOO 
13-lrd1 Color MoMOf $ l5 t .95 SWHX-I000c 
Pow'rP~64 ~l9 .95 Star HX·fWnbow Cob! Prinlll 
PoW'r Pilk 128 SSt .iS NEWI Commodo", 1280 Computll 
Okidlla IBO P,in111 $224.95 Commodore 1571 O,tk Dffla 
Okld.,. 120 Prinl01 $\8US COmmodo.0 15BI01 ..... 0"'. 
Oklmat0 20 Color Print. r $\24.95 Commodo.o 2002 Manlo. 
S.hu:I,hISP·I60VC $14U S Commodo.0l l51 MaUl. 
S.lka.hISp· l 000VC SIB'.95 1750 RAM expansion · 
Suptr G.lphix SSU S 5121< COJIriOge , C128 
Super G.aphi>; Jr. $4US 1764 RAM Expan~. 

Supt. G.aphix Gold SCALL 2561< Cartridg'. C84 
IconTrollo. $17.15 C128 Compute, Systlm 

Software Specials 
GEOS·64 
geoPubIi.h .­Do_ 
Basie8 

Slus GEOS.I28 
$<M.'S gooFi'-
$32.15 W.wf. Workshop-64 
nc.,s Wr."', Workshop-12' 
$33.85 Eetwlon 

Free! 52 "Page Everything" Book With Any Order I 

& Manuallo,Cl28 Bl 166 

THE Only 

Sl S.gS 
$CA LL 
$CALL 
SCALL 
$CALL 
SCAU 
SCALL 
SCA LL 
$3US 

S17'.95 

$\24.95 
'CALL 

$AU S 
$32.85 
SlU S 
$4U5 
nu s 

'inc:llldu 810001 divldor. w~h labell. io. ()(. 
g.nlz8Iion ot tiling and .olrloval . 

• M.d. 01 dUrlblo ,nll·'I.IIe. high lmpac;t pla'tlc. 
• "n"c;tl,.. Imakltd color Lkl. 

SIIg. Roui~-'IU5 
N W N t . 5 

' THE BEST PRICES ' 
'TH E eeST seAVICE' 

WHY SHOP 
ANYWHEAE ELSE? 

Tho Slik Slik'" ha. boon I tavonto to'yu" ... and tor 
~ lIason. ~'llult Iho .ightcombinll1ion of 101pon· .. 
INOnOIl Md accu,fICY. And th e p.co eon' bo boatl 
From Suncom. 110 d.y wll"anty. Connf/d.d1tlCl ly to 
Commodofl Comput .... . 

From Your Friends AI Wo gladti aa:apI mill 0Id1 ... 1 
P.O. &>11 6578 
$oulh e.nd, IN 46560 ~ 

Ad 
Quosllons? G4N 
Call 219/259·7051 

~20 ell $U, 

Shipping Ch"ges 
Ordor Amounl ChiJrv-
IaS$ t~n 520.00 53 7S 
520oo· S39.~ ~ . 7~ 
S40.oo·57400 575 
575.00'5149.99 6.75 
$ISO.oo·529999 7.75 
S3OO.oo " up 8.75 

NO EXTRA fEE fOR CHARGES 

WE VERIFY CHARGE CARD 
ADDRESSES 

ORDER TOLL FREE 
1-800-348-2778 

_~ ..... _ . ___ ~,,, •• _ .. _~uo.IoPQ.P'O,"""' c;I<.. Vl Gl.l. ___ INDIANA ORDER LINE 1 .lIOo.22S~818 _ ...... "_""'-_. Nlll(, O'O.-..... ________ ,, __ _ 



JC 390 CK.CK+Z5~{CK>Z5)IRETURN 
OS 490 PRIHT"{OOWN}S'1'AR'l'INC AT 

g~J":'GOSU930e'IP IN~<) 
NS TH~ GOSUB~J" IIP P 
(SPACEIT}:fEN400 

&X' 410 RETUR..'i 
HD 420 PRlNT"(fWSJ !tn'tR DATA 

tSPACEI~IGOSU84eOllP IN 
S-NS TH!N220 

JK 4Je OPtNl,lIPRINT 
SK 440 POKE}98 , OIGOSUB36011F P 

THEN PJUNl' "INS,PRINT" 
{UP)tS RIGH't'J") 

GC -459 FOR I.e TO 24 S'1'EP 319$ 
-S1IPOR J_l ~ 2.IP F T 
HSN B$.MlO$(l~$,I+J.l} 

HA 460 PRINT"(RVS I "8$LS, lIP Ie 
24THEN pRItft"{Olr}", 

HD 470 GET ASIIP AS_N$ THEN41" 
FK 480 IP(A$~·I"~DAS("I"IOR(A 

$>"@"ANDA$c"O")THENS40 
OS 485 ~.-(A$-"H " )-2·(A$_· , ·I_ 

J~(A~·· . "1-4 * (Af-·/ " )-5 
*(AS·"J" I-6~(A$."K·) 

FX 486 ~A-7·(A$-"~·J-8~(A$."1 
")-9·!A$ -"u")·~e·(A$-"1 
")-1~?{A$-"P"I - 12· ( A'-" 
p", ,-

I ~ ,CM 487 "-A- LJ' {AS-S$) . IP A ~HB 
I 'I. N AS-MID$ ~ ':ABCD)2lE45S'F 

O",A,l),OO'rO 540 
MP 190 "IF A$_R$ AND( ('I-0)ANO{J 

/, -l.)OR F)THEN PRINT B$11 
J·2INEXT ' I·24IO~OS50 

KC 500 IF A$."{HOME)" THEN PRI 
m' B$ tJ_2,IIEXTI I-24,NEX 
'l'.f'-0 ,OO'r0440 

HX 510 tP(A$"~(RIGHT}")ANOY TH 
eNPJUNT B$~$: 1001'0540 

OK 520 JP A$<}L$ AND .11.$<)0$ OR 
«r.G)AND(J.l)I~EH GOS 
UB).860 ,0ar:04 70 

00 SJ0 A$.L$+S~+L$'PRINT B$L$: 
IJ-2- J :1 F J THEN PRINT 
ISPAC!IL$il~.l-l 

OS 540 PRI,N'r .11.$: I~EXT JIPRINT 
ISPACEIS$ 1 

PH SSO NEXrr I,PRlN:tIPRIN't"lup ) 
15 R10HT)"/IINPUT1J,n/$ 
1'1 Ii' ,.1N$-N$ 'J'H.£N etos!::J 1 

III 09.10.220 
QC S6~ FOR 1-1 TO 25 STE,J , B$­

HtO$(IN$ ,11IGOSU.8l2'" 11: 
r<15 ~EN OOSUBJSO ,A(l, 

I ll-A 

k 

PK 570 NEXT I~F AC)CK ~HEN OOSU 
B1960 ,PRlNT" (BLK) (Rvs l 
ISpACE)ERRORI REENTER L 
INE g4a"IP-IIGOTQ440 

HJ 590 OOSUB10~0 ' BooBS+AD-SAIFO 
II. 1-0 'l'O 7 , pOKE e+1,A(1 
) INEX.or 

OQ 590 AD-ADt9I1P AD)EA THEN C 
LOSEJIPRINT -{ OOww)leLU) 
.. END OP ENTRY ··ULKJ 
1-2 DOiofNJ"'GO'r07i10 

00 600 poo" I,GOT0440 
0.11. 610 PRItn'''!CLR}(OOWNJ{RVS) 

( SpACZJOISpiAy DATA ",0 
OSUS400,IF 1N$-N$ THEN2 
20 

RJ 62S PRLN"l''''(OO~I(BLU)PR£SSI 
[RVsIsPACE{OPFJ TO PAU 

SE , (~S)RETURN(OPPJ TO 
BREAKIH) [OOWN J" 

KS 630 OOSU8360 IB-OS+AD-5AIFOR 
I-8'1'09+1,A-PEEK(1),00S 
UB350IGOSUB380,PRINT S$ , 

CC ~O 

' 191 659 

N2:XlJ'lpRINT" (RY'S)"; ,A-CK 
IGOSU9350,P RINT 
F-~.' N>.N>t8tff' ,AO)EA '1'11 
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BNPRItfr""{OOWSIIBLU)"" E 
NO OF DATA •• ~ .OOT0220 

~C 660 GET A$IIF A$_R$ THEN 00 
SUeUf801GOT0220 

EO 6711 '1:l' A$-S$ THEN F-P+iIOOS 
UB1S80 

AD 680 ONFOOT06l0 , 660 , 630 
CH 690 PRINT"{OOWN}{RY'S) LOAO 

(SPACEloATA " , OP-). ,OOTO 
719 

PC 700 PR1NT~{OOWNIIRVS) SAVE ' 
{SPACBlf'ILE ",01'_0 

RX 7),0 'IN~l·".N$ :::INPUT" {09h'N I11'I~E 
NAHEg4a" :IN~ ,IF lN$_N$ 
(SPACE)'i'HEN220 

PR 720 F-OIPRIN'I'''IOOWNIIBLlCI 
(RVS)T(OPF)APE O~ IRVSJ 
DIOFPjISKI 841"1 

PP no GeT A$IU' A$,,!·T"TtI~ PR 
INT"TlooWN) ",GO'roe80 

HQ 740 IF A$o"O"THBN7030 
HII 159 PRI~·OtP9WN)"'OPEN15,8 

,1,5, "10: ",BooBA-SAIIN$. " 
01"+1N$II11' 01' TII£N810 

SO 760 g:~8~0~1~ ' !N~~;N~1:~'O 
Fa 770 AH,.'Itn( ,SA/~561 ' ALMSA~ (A 

11.256) I PRINTtl, CIIR$ (AL) 
: CHR~ (AM) t 

PI:: 780 FOR ;..~ TO B 'P RINT.~,CII 
R$(PEEK{BS+I I) IIIF ST IJ' 
HENB00 

PC 790 NEX~ :CLOSE1:CLOSE15IGO'1' 

0940 
GS 800 GOSOBl060 :PRIN'l''' (DOWN J 

(BLK}ERROR DURING BAV~I 
g4a" : GOSU~60IGO'r0220 

MA at0 OPEN 1 ,8,5,IN$+",P,R"10 
OSUB860 . 1P A THBN210 

GE 820 GET,~ , AS , BS.AO.ASC(A'+Z 
$)+256·ASC{B$+Z~) l;I.l' AD 
() SA 'J1iEN F-11GOT08S0 

ax 830 FOR 1=0 'l'O BI02'l't.l,A"P 
OKE BS+l,ASC(M+Z$I,lP( 
1ua)AND BT TIIEN 1'002,.11.0 
,..1 1.1-e 

FA 840 NtX~,IF SX<>64 TIIEN P_l 
PO 850 eLOSE~ICLOSE1510N AaS(Y 

>0)+1 G~0960 , 970 
SA 860 1NPUTU5 ,A, M r'l'F A /MlEN 

atOSElrCLOSE1SIOOSUBlO 
60IPRINT" (RVs1ERRORI "A 

" GO 870 RETURN 
EJ 880 e9KE183,PEEK(PA+2) IPOKE 

187 , PEEK (11'A+J) , POKE168 , 
PEEK'( PAt4) IIFOP-oTIIEN92 
9 

HJ 690 SYS 63466I1F(PEE~(783)A 
ND1)THEN GOSUS1060 lPRXN 
:I1"[ooWNIlRits) ,FILE NOT 

es 900 !~~~~~~:f+;~~~~~~9 
30):111' AO<)SA THEN P_1, 
00'1'0970 

Be 910 A_PEEK(8Jl)+256·PEBK(83 
2)-1'P_11'~2· ( A<EA)_3'(A) 
EA) l'Af)ooA~A01 GO't0.930 

KH 920 A·SAIe-~~llGOSUB101",P 
OKE]8S , )ISYS 63338 

JF ~30 AaBS:B-BS+(EA-SA)+1 100S 

~B~~;:fON OP 9OT~501SY 
M 940 OOSU61SS0 . PRINT"{BLtJ)·· 

SAVE; COMPLETED ·· "1001 
0229 

XI' 959 POKE147 ,9.SYS 6J562,IP 
{SPACE)ST)m THEN~1e 

FR 960 O~~l~~~:;:"!~~~; 
P220 .. 

01' 97ft GOSUB10,6~IPRINT"tBLK} 
I. '1./ 

I RVSJ~RROR DURJ:NO 'LOADI 
{OOHN}!4j-,ON P OOSU998 
0 ,990, 1000 1GOT0220 

PP 980 P61N:r."1NCORREcr S'lIAATIN 
G ADDRESS (": IOOSUB3~e I 
PRINT· )" 1 ~RN 

OR 999 PRItn"LOAO ENDED AT .; I 
~SA+AOI00SUB360 ,PRf~ 

D~IRtTURN 
PO 1000 PRINT"hRlINCATED' AT END 

ING ADD~ESS" I REWRN 
ax 1010 AH-1NT(A/2561IAL-A-(AII 

*256J,POKEl93 . AL 1POKEl 
94 , All 

11'.F 1020 AM_1,NT(B/256) ,ALM&-{AII 
·256)IPOXE174.A~'POKEl 
75, Nf : RETURN 

P'X 1930 IP AJ)<SA OR ADH:A TIIEN 
1059 

HA 1040 1P(AO.511 AND .11.0<40960 
)OR(AO)4915~ AND AOcS3 
248)THEN OOSUB1050 1P_0 
• RETURN 

HC 1.050 GOSUBl060,PRINT" [Rvs1 
{SPACE)INVALID ADDRESS 
(DO~I I BLK)· I P.~IReTU 

RN 
All. l060 POKE SD+S , llIPO~ Spt6 

,20BIPOKE SD,240,POKE 
{SPACF.,JSDH,4 , POKE 50+ 
~,33 

OX 1070 FOR 5-1 TO ~0e:NEX~100 
'1'01090 

PF 1080 POKE SOt5,8'.~OKE SOt6, 
2401POKE SO,0IPOKE so. 
1 , 90,POKE 50+4 ,17 

AC 1090 fOR Sal TO l:00IREXil'IPO 
XE SD+4,0IPOKB SD , 01PO 
K£ SO+~, OIRBTURN 

• 
COLOR RIBBONS & PAPER 

COLOR RED. 
RI BBONS BROWN. 

Apt)le ,mlgewnlOlf In' 
Citl:", ,200 
Commodono MPS 801 
COIIIITIOdono MPS 802 
Commodate MPS 803 
Commodote MPS ,000 
Commodore MPS 1200 
COITVI'oCIdIn 1525 

BLUE. GREEN. 
PURPLE. VELlOW. 

3.75 4.!)(J 6.!)(J 

5.00 6.00 7.95 
• • 15 4.75 
6,00 6,75 
• . 95 5,95 
3.95 4.95 
5.00 6.00 
6.00 -

5.75 

7," 
6.75 
7.95 

0klcI11I 82/92/93 1.15 2.25 • . 50 
OkidIU ,821192 6.50 7.!)(J -
Panltonic ICX·P 1090 6.75 1.75 -
SriQshI SP 80011000 5.25 6,50 7.95 
511f 5G 10 1.15 2.25 4.50 
5111 NX10lNL10 5.00 6.00 7.95 

COLOR PAPER 
BRIGHT PACIC-200 ShteI1l5O .td! color: Rid. 

BIut. Green. Vellow. 9 112 X 11 - '10.9Otpk. 
PASTEL PACK-200 ShteIIl50.td! coIoI': Pink. 

Vellow. Slut. '-Y. 9 112 XI, - 110.9O/pk. 

COlOA 0ISK!TTtS 
5 1/.- DSIOO RIinbow PKIo. '0h>KI0 - 112.50 

F", ribtioom .. ""* no. Ii".., _ . ul r", prie, 6 
.y .... Prie. " _ . ~t to eI'IM>gO wa no'''''. Min. "''*' *25 .00. Min. S" H n.~. Add u .n C.O.D. 
""'.,. tl " •• _ 0.25 'Mo 'u. MC • v .... oe<:",'''' . 

RENCO COMPUTER PRINTER SUPPLIES 
P.O. Box 475. Mlntlno. IL 60950 U.S.A, 

, ·000'522·0922 • (ILl 1-800·350·9981 
815-468-8061 



Customer Service 
305·538·1364 

(::cornrnOdore 

64C COMPUTER 

129 ... • 
'W.TIl IK PURCHASE Of SPECIAl. SOfl'WAAE PA(X.O.GE 

S & S Wholesalers, Inc. 
226 lincoln Road. Miam i Beach, Florida 33139 

Dea ler & Institutional Accts. 1·800 ·331·7054 

SALES 

C:: commodor e' 128-0 
WORD PROCESSING SYSTEM 

1-800-233-6345 

, " .. " " "" ., 

CALL 
• commodore12e.ocomput~~?u;I:~ tC~::':':::~":"Pc:----1 

STAR MICRONICS PRINTER 360K double tided dltk drive 
~II • HI RelOluHon ao column monitor 

l~~~~~~~:~~-----I w/cable 
• 80 Column High Spood Graphlc,Prlnter 

with Interlace A cable. 

~ 
PANASONIC IO!I I II 149."" OKlO""'" 18(1 22~ "" 
PANASONIC 1091 II 1(>9."" STAll N)( ICIOO 149."" 
PANASONIC 3\3\ 249."" ESPON l.)(8Cl) \89."" 
PANASONlC 1524 569."" €PSON FX286€ 479."" 
Ql(lMA1"E 20 119."" EPSON E)(8OO CAU. 

r""':':~:~:o~\~~c~,~o~~N~, ~··r~~~'~O~ffif;c~"~···· ~;:'::':::~C~OlOR MONITOR 
1200 BAUD MODEM 

OIIIECI CONNECf 

~ """''''' 
89.90 

300 aAUD 
DIIIECT CONNECT 

MODEM 

HI RESOLUTION 
MONOCHROME MONITOR 

40/ 80 Column DI.play 

5%" 0500 OISKEnES 139.90 • 

.~ 

BERKLEY SOFTWOIIKS 
oro< "'''' ffilNTSHO!' 
<*OS 128 4\." KAAA1"E1(A 

""'''' .... 41" 'MiERE IN TIl€ U.S.A 

"'''"''''''''''"'' 4\." IS CAAMEN SAN DIEGO 
OESKPI\I( , I 14." PRINTSHOI' COMPANION 
fONT PAl( · I 14 " 8ANJ( ST. WIllIEIl 
GEO·OE)( 14 " 
OESI(PA,K • """ TIMEWOIIKS "'"...",,, :19." WOIIOWImEil 121 I """'""C " .. 
"""'" " .. PARTNEIl 128 

SW\F1CAlC 128 
ACCESS OA1.""y'~1l 128 

OESKIOP PI)BIJ$l-tER """",. 211." 
ACCOlADE MACH 128 " .. 

"""" 
,. .. 

OAM"",,~ 

""""""" 23.'" 

"""AA II ." "GH""'~ 
"""" OW> 

411>6. INCHES 

""""""" 23.-' "" ""'" iOU.£D UNTl. 0E..0D 
SUBLOGIC/ACTION SOFT """"'" flIG+-fI $IMU.AIOR • 32 " DIGITAL SOLUTIONS 

f)M)E1l CMOf'PER 17." POCI<El DlCnONA/?V uo PEIIISCOPE 11." 
$Cl:MIN DIS/( 1·12 ea. 14." POCKET WIlIIEIl • .., 25." POCKETFIL£R~ 

POCI<El I'VINNER g 
DADAEAST SlJPl:RPAO\ U 

8flEN( IHI?OUGH 20." GAMESTAII 
COMMANOO 20_" CIiMIPIONSI!IP BASE8A.I.l 
""" W """'" 

11." 
Id.ING RI F...sE.R 14." Cl-W.IPION$HIP fOQllIAU. 
II\G TEAM wm;SIUNG 17." SIA/? RAM<80U'>'G 

IOPrU l fUMiNAIQ(I 

10." 
17 " 

23_" 
23." 
29" 

24," ". 
24.'" ". 
""" 
". 
11" 
11." 
0 " 

11 " 
11 " 

S." 
28." 
2&." 
28." 
59." 

20." 
20." 
17 " 
17 " 

SORWARE 
,PYX 

CWfQRNlACAMES 23." 
~1Pwm:STUNG 23." 
FASllo.o.o 23." 
RAD WAAilIO'l 17" 
SlR'EET sPOIIIS 23." 
'MNTEil ~ES 23." 
WOQU) GAl>'(S 23 " 

ELECTOIINIC ARTS 
II " 
24 " 
24." 
24 " 
24." 
19 " 
li-' 
12." ,. .. 
II " ,. .. 
19 " 

""" """ 18." 

:19." 
29." 
47." 
52." 
52." 

90 

MICIIOPROSE 
AJRBOIlNE RANGER ", .. 
CONFUC I IN 'I>1ETNAM 23 " CLOSEOUTS F15 STRIKE EAGLE ", .. 
GUNSHIP ", .. .. , ,OW 
PlIU.1"ES 23." foIOME ACCOJNIANT 74." 24." 
SIEA.lTH AGH1"E1l 23" PAPUlCUP~ ~. 19."' 
SUN! SERVICE 23." EASY SCIllPl ,.. 12.'" 

MINDSCAPE 
JIoNf. 128 ".' 14."' 
COGO "'.' ".' BOP N IWESIU \1" MSPAC MAN ".' 7." 

WENDER OF TIlE CfK)WN "" . ",~ " . , .. 
G",""" "" 

m., • 39.'" 0-" 
lOll~ • ... . .. 

"""""""" "' '' """"'" ". ." ~ '" CHCN>O' " .. _~D ... ." PAP!:RBOV " " ~ 
,. .. 

r---------------------
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

FRJ: E fRJ:IGHT ON 0 110 (115 OVE I! '1 00." .... Il<icesroneel 
g 3'\ 0011"> I;I~"""" A<I<I 3" fOl O"OCII corl;! pUtChaliti 
C.o.o. ()rd-9/I adO'4 '" pel DOL OClOn UI'>Oe< '100.'" ooc ' 4.'" 
.... lQpong gnc! I">OncIIlng o."",lIlleo on some II ...... ....,.,. be 
llmil"". Pre .. orelUl;ljec;l 19 Chanoe w111"1Ou1 ...,fk;:o. MIA. 
fPC 01;1<1 0'\ gQCIII~ oNpplng FOI~n 0100<. OCI",,! 
~o~nt CnarOed. All ICO .. 0 '0 linai. Rot"", riI do1",,_ 
"""chandi .. IOf ,eploc:emonl onl. w1lh aUll>rullOll"". 
AumOllle<l 'eluln,o 'e 1<JtlIOCI 10 g '&1toc~I"O I ..... Compfe\(l 
listing 01 g l KlIOI poIIcle. ovolk;ltllO UI)Qn reqoll.l. Aorlda 
residllnn odd 6'\ KI~ Ig .. 

COMPUTE/'s GUII/lo May 1988 111 



__ 0 THE 

BASEBALL COMMODORE SPECIAL 

• UST 10 uS( • I.I tJlU or",on • <~ $C'H" di rlC1"". 
• d01I1I«1 "W, 'S "",null , U S) OJI ... try . 1 .. 1 Itlil ,tI,,..,, 
• COMPAEH[HSIY{ • 23 ptlv" 1M 22 pitcr.i ng ' lO is 
o IMlo g OO. ltOrfl ' 10t.ll , (Vml, ... rlg .. , elc . <.I~ul.'''' 
• up 10 30 ploy.,, · unlilllllttlll'mn 

• orUll U PAIHlEO REPORTS ' Pl.Jyet rOIIe<1 • " .. I 
10 .. 'teOldl ' ~"'" l"mIN,IU ' pI', tt , I'Ilc"'''l'rICIlum 
cu"'" ' ~I:o)'l,.rIII ",lent, MIOIoH ' 1110 <1101 mOfl 

.' 
_ SBoe 101 eom.-.1>'1121 0 $39 ~ $ __ 

_ 89tl8101 A~ Ut/IIC • s..9!1S 5 __ 

Sl'll~ & Illi'KW1O S 2 ~ 
l.; v.u J Me tnlo. l MO ,~ ,--

~ 
M\V.3$O rRlNTER INTERFACE 

2K nUFl'ER $49.95 
10K DUFFER $59.95 

SI'ECIAL8K DUFfER UPGRADE 
$8 .. 95 

ROM V I'GRADE FOR OLDER 
MW·350 1.9 ROM 

$6.50 

CBM 64/128 
C64C $169.00 
C1541C $175.00 
15813.5 DRIVE $CALL 
1351 MOUSE $35.00 
C1660 MODEM $35.00 
C1670 MODEM $SAVE 

CBM 64 POWER SUPPLI ES 

REPAlRABLE $39.95 
NON.REPAlRABLES2.9.95 ..... 

MW· 401 40/80 COLUMN ~ ,. : • .1 
CABLE FOR THE CBMl28 ~ 
$29.95 
MW-232 RS 232 INTERFACE 
FOR 64/128 $29.95 

MW·611 UNIVERSAL I/O BOARD 
FOR THE C64/CI28 

16 ANALOG INPUTS 
16 DISCRETE OUTPUTS 

1 ANALOG OUTPUT 
I EPROM SOCKET 

PROTOTYPING AREA 

1764 RAM $11 5.00 64 SOFTWARE AMIGA 
1802CMONITOR $189.95 CHAMPIONSHIP AMIGA2QOO CALL 
Cl28 $CALL BASEBAll S14 .. 95 BRIDGE BOARD CAll .------ ---- - Cl 28D $435.00 ALIENS S14.95 MEMORY CALL 
1571 DiSK $215.00 GHOSTBUSTERS S14.95 EXTRA DRIVES CALL Allor tlS _________ _ 

ROAD RACE S14.95 MONITOR CALL 
1700RAM~128K· $ 105.00 ElECTON.ARTS CALL AMIGASOO CALL 
1750 RAM "5I2K" $CALL All OTHERS CALL MONITOR CALL 

JACOBSEN SOFTWARE DESIGNS 
Ann Oraer CPG 

1~90 E 4~rd Ave Eugene Oregon 97405 
Pnone (~031 343 8030 

MICRO WORLD ELEcrRONIX SALES 1·800·288·8088 
SUPPORT 303-988-5907 ALL PRICES SUBJECfTQ CHANGE 

I •••••••••••••••••••••••••••••••• 

Sick Disk Drive? 
Use Physical Exam to adjust alignmenr, speed & stop position. 

DAY WARRANTY 
on Ae!u,bllhed 

GENUINE COMMODORE'· 

Power Supplies 
~f'ow." Supply $19.95 
r ' p:CW," old supplyS 3.00 

Your Cost $16.95 
S& H S 3.50 

Illiustrated manual supplies complete In· 
structlons to guide you in making neces­
sary adjustments that are indicated by 
the test diskette. No special scopes or 
tools needed. Used by many repair 
shops and individuals to maintain disk 
drives. Easy to use. 
AYallable tor these Commodore Disk 
Drives 1541, 1571, 8050, 8250, 4040, SFD 
1001. $39.95 each 

Commodore TN 

Authorized 
Service Center 
Available if you nced 

hclp 
Write for cata log. 

All Commodor. ~ & Amlge ~ 

-~. 

IBM II e \i.e."...,.. of Im..,."AlkIn .. 
Bull ..... Mw.ln ••. Com mock ... I. 
a 1,II<I.m"" 0/ Commodor. 
Elecl,,,,,jc, LTO. AmIg. !I. 
1,.demAlk 01 CommOdo,. Amlg .. , 
Inc. 

LETTER QUALITY 

=~ PRINTER 

$189.00""1. 

Fa< any 
Col1\modo<e~ com~l.r 

or 1~ IBM ~ Compa.lible. 

Cardinal sortware'-4' I 
14840 Build America Dr. 
Woodbridce, VA 22191 
[fifo: (703) 491-6494 

1I0l.O, UNpe~NE . SUPER & SUB 
Ideal Ie, A.lumel~ ell.,. & Scnool" 
Pal'll'" 

800762-5645 
•••••••••••••••••••••••••••••••• 
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WHOLLYKAO. 
Dlskelte data 1099 
has many causes. 
That 's why Kao 
manufactures and 
tests every part of 
every di9kelle we sell. 

3.5" DISKETTES 
55 Boxed ............... ......... .. $ .99· .. . 
D5Boxed .......................... $1.39 .. . 
HD Boxed ... ... .... ... ... . ... .. ... . $3.21 .. . 
D5Bulk .......................... .. $ .99 .. . 
WE'VE GOT YOUR RIBBONS! 

Apple 001 Matrbi. I miI~liter 11437 .. . ... Sl.75 
Apple (l.alsywheeI 1i479........ . .. ......... 13.15 
OIabktHY Type II ,Ull (MIS) ....... $2.65 

nm (Nylon) ... . ....•. S3.l5 
Epson tQ800 1T517 ............•. ....•....•....•. s.t.15 
EIJ1OI"I tQl0Q0 ITSI9 ..••.......•..........•.... 1$.15 
Epson LQ 1500 , T 466 .........................•... s.t.15 
IBM PrO!»lrrter Mooel 4201 'U~5 ..••.........•. Sl.95 
O~IdaIlI20. Mlaolirc IBl. 192. 193 'T 41~ ... s.t.95 
Panasonie KX p· 1090 ,U29 .. . ......... 15.95 

Prlet' ". per ribbOn, minim um 12 ribbOns 
Cl l1l68 GEN ERAL Rl aBON CORP_ 

- ORDER NOW-
You get more for your money when 

you choose our high quality, trouble 
'ree, guaranteed ribbon!! 

M I ~ I M U M OllllR 125.00 . S&H. Conl."n,,' USA: $04 .00 
I~II 100 /If 1_ dllk_: $) .00. exn outeeeCIIng 100 /If 
I ........ 12.00 DO, H II>bCMII ~",.Igh o ,ee". ~POlfPO Ie· 
qui" 1oCCI '1 o/Il~p.,g &h.I'lil . MI Rnlllenll'c!C (% W. COD. 
acid $04 .00: lIIY'ft'hl whh cun. tt!lllied c/I",k or """'0)' 
orde(. Prll:ll S.tJi"'iIC e/"I.Ihgt. 

d Precision d ••• Produc',·· 
po 80. 136' . G,. ncI R • .,., .. .. ' '"'8 ffi 

f.. 
'' ' 61 '$l· 104~1· . ~ . I.nl ! ' !1 ·'~" COD 
""''''0'' , ·toO ·~ ·.OM _ 
0... ... "'''"Q'. , ·toO ·~·O<rnI _ 



UNLEASH THE DATA ACQUISITION AND 
CONTROL POWER OF YOUR COMMODORE C64 OR C12B. 

We have the answers to all your control needs. 

NEW! 8O-L1NE SIMPLIFIED OUR ORIGINAL ULTIMATE 
DIGITAL 1/ 0 BOARD INTERFACE 

CITlI1f your own AulOSlar1 ded icaled 
('un lrulk r ,,'lIhoul !'dying on disk drh'f. 

• Soc:~C1 forlolandllrd RO~1 rortrid,.:. 
• 40 s.:p;Ir&le buITrred digital OUIpuI lines can 

catb dinal)' I"itch SO ,'OIls III XOIllA. 
• 4Osep:urde digital input lines. (TTl). 
• 110 ijnes con1ro11ed Ih.rough simple memory 

mapped [X)It~ each accessed ,ia a sillJle 
iil alcmall in Uasic. No imerfaceoould be easier 
10 use. A lOla.! of lms.bit pons, 

• lodudcd M.L. dri''eTproaram oplionaU)'caikd 
as a SUbrouline ror fllSl cofll'micnl 3CCCM 10 
!lIdividuai l/O lines from IJasic. 

• Plu8$ inIO~,()!llIJoU!er'5 C!C pan~1I port. For bol l! 
C64 &. Cl2.8. 110 COIUlel:lions III't th rouah /I 

pair of ~pin prorcWonall)')X 5l rip he:ldm. 
• Order Model 55100 Plus. 0nI)' $1191 Shipping 

pWd USA. lodudes alcmh't docummllui(ln 
and progmm disk. Each additional board $109. 

W'IJ~.pril;ttln",", .. m __ """"""",ion"'" 
oon. _ 1U\IPOI1 ... hI<fI " ..aiJa~ oq»IaIcIy 'or 
---..Ioro.cmlil -.- r ... ."..... 
55100,.". uo. fI.IlF22 a ADCIlII6. SlO. 

• Uni,malIy applicable dual 6522 VersaTile 
Interface Adapler (VIAl boonI. 

• Indllllrial oontrol and moniloring. Grc:u for 
b bor.uorydala acquMion and in!ll rummlalion 
applic:atiom. 

• Imdlipdy rornrol aImo:!t Iln)' de-.icr. 
• Perform aUlom:ued IClling. 
• Easyloprogram)1:I u1rtmdypowerfuJ. 
• Easily interfaced to high·perfo~ All) and 

Ot A COI1''C'f1crs. 
• Four S.bil fuU)' bidirtCtionalllO [X)It5 & eight 

handlhakc ijnes. FOUl 16-bil limer/roumcrs. 
FuU IRQ inlarupl c:llXlbiliI Y. E>:pandable to 
four boatds. 

Orticr Model 6411'22. $169 poslll:00 USA. 
Includes Cl<Icnsi''C docummuuion and flI'O&rl\I1l'5 
on disk. Each additional board $149. Qu:uuily 
pricing a,;Wabk. For both C6J and Cl2l1. 

AID CONVERSION MODULE 
FM/. 16<hannd. s.bit. Requircsabol't. I..ca,'CSaU 
VIA [X)Its a,1Iilable. For both. C64 and C llS. 
Order Model 611Ft AOC'llI16. Only 569. 

SCHNEDLER SYSTEMS 

SERIOUS ABOUT 
PROGRAMMING? 

SYMBOL MA!rrt:R MUI,"I·I'ASS SVM­
ROue IlISASSEMUI.ER. ~arn 10 proln'lrn 
like the eJ(pc'rU! AdaPl (;.olst;n, proarams to 
your needs! Disas$rolbks pn~' 6502I6S l01 
undoc/ 65C02lS, 02 machine rode progrom 
imo bc:uuiful WHitt. OutpUlS 5QUrct rode 
files 10 disk fully oo11lpullblc with your MAE. 
PA L, C IIM, Devc loP"64, LADS, Merlin or 
Panther assembler, ready for re-assembl~' and 
editing. Includes both C6.I & CUB nali-<r 
mode ,·culans. 100", machine: code Ind 
c.>;lr('meiy fasl. 6J-page rnnnual. The original 
and belie is now (I'e n betler wilh Version 2.1! 
Adlanere lind !tOptllsticalcd fe:u un:s far 100 
numerous 10 delail hac. $49.95 poiIpllid 
USA. 

C64 SOURCt; CODE. Most complete 
available r«onstructed, clIlem.ively com­
mented and cron-referenced assembly 
langua&e source rode for Basic and Kemal 
RO~1$, all 16K, In book form, 242 pages. 
529.95 postpaid USA. 

I'TU-65 10 S\,M IIOUC UEII UGGER for 
C64. ,\n eJ(Hcludy powerful tool ..... illl 
capabililies fOI be)'ond a machlne·languDge 
monilor. 14X).p3$c manua l. E55Cnlial for 
a$lembl)·.langUDge prOlrammers . S49.95 
pIHlpaid USA. 

MAE64 Hr5lon 5.0. Fully proftsSional 
6SOl16K02 macro editor/ assembler . 8().page 
manua.!. $29.95 posIpaid USA. 

Dept. G5, 25 East'NOOCl Road, P.O. Box 5964 
Asheville, North Carolina 28813 Telephooe (704) 274-4646 

~@ f?@@/S 

~@~OO@@5~@OO 
FOR COMMODORE C-64 & C-12S 

TCM 1200H 130011200 BAUD HAYES COMPATIBLE MODEM 

• Easy To Inst~II-Plugs Directly Into User 
Port (Requires No RS-232 Interface) 

• Fully Hayes Compatible 

• Includes Terminal Software With 
Up/Down Loading Features 

• Auto Answer/Auto Dial 

• Tone or Pulse Dialing 

• Registered and Type 
Accepted by FCC 

• Bell 212A and cCirr \/,21-\/,22 
Compatible 

• Two-Year Warranty 

• FREE Ouantum-Link Starter Kit 

• Manufactured in the USA 

For more Information or to order. call: 

Phone 1312) 543-9055 
FAX 1312) 543-0379 

com. inc. 
703-13 ANNORENO DRIVE ADDI$ON. ll 60101 



EXPLODE! V3.0 
EXPLQDE'..,.o 'Vl'[~ CAlla'PClt JUST .. ..a' .. l~ SVP~~ 
C .. /lTRH)(ll7' ..... "B! ~toDONI(l IVE.OU"~OAC· , 1I SUPER CARTRIDGE presented by 
'H E 1":10 ""0 I'OWlA YOU ()(S[A\lE SPUD AND IOOWIR'Ul 
.u.T\m[$l'~t 

• Till WO~lO'S , ... . U. f;AAT~HlGI l.utO 
U.I tl.OADllIllC».D 141 8I.OCI(S ~ "",0-
0""'" 0.0 • .0 IN I! IICON'"I 

• you c.o.N TuRN 0" U","OOI '''0", VOUII 
~EY 10A/l0. NO NEE D 10 EvlA UNI'lUO 
U .... Ool' WITH 'HE OPTION4I. D'UBU 
• WlTC .. •• (ller_'e ...... ' IIE .. Oy£5 u. 
1'1.0011110100 yOUR COMPUTER .0 .. 0 Al50 
ALlov.~ UPlODI 10 f uNCtION IN IW40 
COlU"" .. oat; 

• UtI! w"" UPLOD( Tl.IAN IO 0" YOU 
CAN SIILL CAPTURE ANy SCAEEN EVEN 
C·12IJ<OCOlU "' .. "'OCE" 'IIONUT' 

• CU'ulil "" ... 1(5 AN. K ..... , I"V< "UT 
Klln"l AND UTlHOIO UCI(OIlOU><O 011 
CUl l OM CHA ..... Cnll OIl",,"ICI. 

• "" NT AN' ICAIUI TO ANT OU' HIC. CAP. 
U"I "" '."IA, wITH fULL allAY I CUI' All 
I. COLORS .... E PII INTEO 

• SAn AlL ""UNI TO 01S1( #oS 1(0.0'-"'" 
OOOOLrl OR l ilT "lU,"", .. O/I"" 'iOOUT 
' Ul.L COLO'" TOUR CHOlet 

• LOAo.nOII'LAf .0. .. 0 PRI .. T ALL . eAU .... 
SAOEO TO 01 9~ "'5 «0.0.\..0.'" OOOOLI'I OR 
TUT .. , ~S T"'9 INCLlIOU ALL OAIO I",AL 
'LIXlOUW ."0 IUOUHO'" "LII. 

• SAVU ... U "'.,ll O.TA PIIESlHT OVRINO 
e.O..,UU .. DOl. 

• CO .. VENT .o.", .. fllT SC"UHINTOA "'.REI 
OOOOL( 1'1"" OR W""OUT eO,ORI 

• PR'Ifl' ANY ICAU HI N'UHCOLO""""fI<A 
COlOR ""'''I[AI 

• IXl'\.OOI SUPPOllTS OIIM' OIl' 

• LOAD AND RU" ... ""OOU" 'RO" A"Y· 
WHfAl l .. A OIAtCTOA' ... "HOUT ffPI .. O ... 
" U ...... II I .. OT JUS, 'HE "A$I "lfl 

AUTHORIZED ATARI ST/XL/XE 

• LOAOANOO" ....... . OICAEE", AN.UO'OII 
1>110. "lE '"au .... 'tW .. t"~ IN . OIRtCl· 
011 • • ,T"OUT n"NO A fllENA ... t 

• A I5UJl , ., .. UH· .... 'OR .... slC • 

• OHI UT STR OK( Ol$~ DIRECTORY RE.OO 

• IIHOll I CAUH .. tHU IHO COIotp .... e.o..EO 
WINDOWS '0 UK, 

• UL" .. ATI A .. IT ••• ITOI'. AHY 'ADDU .. 
IN Irs TA ... C« " 

• I OI" UlNT .AU TO .''IT. OVIR1OOll_ 
, .. tHT ' UII(:I10" CO ......... O. ," IlAHO· 
no IAIiC. OVU 1OO"'U ... T CO .. ,U .. O. 
1 .. 1I0( 'HI U ",OOI "!IIu. ov" . , 0"· 
' ... HT SPECI.L IC.U H fU"CTIO" eo ... 
.. .0. .. 0" 

• ... TOTAL 0, OYIR ... OI"IAl'" 1>1100 ...... 
'UII(:TIO ... . 

T .. t E .... OOE' vae.o.ATAIOGE .If .. ALL ,,,, 
AlGV! fUTUAU WOA~S aT 'TUU'. OA WIT" 
, ... UTILITY D'S . INCLUDIO. 

T"IIl'LGOllYUUTll'" OIS~ co .. nWlr .. 
ALL T"E ,0nG'WON(I'EATUAU, 
• fUl.L OoeU"'Ifl'A'ION ON 111111 
• A IU"A UGH . ..... 0 "UIIC PlIO. 
• 'DIff ERENT .. '·AES SCREENS 
• AIIOOOLE T,,"! O .... WlNO ~(I. 
• -.oonr A 'U LL .U'O· I OOT ... ~u • '~I WO~lO" ""IT IHTUlIO' "T ILlDE· 

. .. 0 .... s,..gws KO ... L." . OOOOL'" AND 
TIn ICRUNS IN AN. ORDf~ l.tvID. 

• ... fUl.L 10 COi-U .. N "1.1 RUOI R W_,HT 
~ .. 

• AN Ull TO Ult "rNU PIIODR ..... 

OYI ... IIlffl AINT •• ODA ..... ' ON N~ 
"'LODII VU UTILITY 0,,1( ... NO "'~ DI$~ 
CO"ES nEt WIT.. I"E UI'I.OIIII 'U 
eARUIIIOE. 

STILL THE BEST 
DEAL AROUND 
AT: 

,. 
WlTN I 

PRICE $10.00 

EXPLODE V4.0 w/ HYPER SAVE and LO AD 
,\IV'< WORE I'OW£A 'OR 1M(" .nd SPR ITE MITE 

SAVE PAOOAAM FILlS 5 TO 1 TIMES FASTER TtlAN NOAMAL 
(lOD BLOCKS TO DISK IN 10 SlECONDS) 
SUPER FAST OIS o( FOR MAT (' UCONOS) 
SPA ITE MITE. GRAB AND PAINT SPR'TES. SAVE TO 0150(. 
TOGGLE O N OA OFF AT WILL. 
PLUS ALL TtlE f>OWEA OF EXPl.OOE' V30 

V4.0 PRICE 547.95 

AlL'ROOUC" (EXCEPT OISI(SI CAIIAY. to OAY W.RR . .. TYI 

IF YOUR FAVORITE DEALEA IS OuT Of UPl.OOIJ .10. YOU CAN OROEA 
OIRECTlY FRO'" T'" ' OnOROU'. C4lll l'2l 11$1·_' ORWRI T( TO 
PO BOX " ' . "'OO100"'(RY. ILII«o3a 

C,O ,D." ... 00 U~ .... LL OTNEAS I' .~ rOA SIt< 

'FO, OPTIONAL OISAHLE S WITCH ADD $S.OD ..... tK>,. NEEDeD 10 CAPT URE 121140eclu"", .or_. onl. 
"·c+o OWNERS ONLYI 1'1>0 ... h ... you, C·M·, 50<1., 

NumDet """""'" ... ~...., [.0",_111:1.0. (NumDet .. 
Ioul'" ..., bO!I"'" 01 C-M) 

COMMOOORE/AMIGA DEALERS 

All ... ,(1 •• ,,1.011 ... .,.' Aen" ",I .. 
BUY. SEI,L OR TRAOIm: 

BRAND NEW AMIGA 500 Only $299 or 
NEW C128D w/bullt-In drive $179."h 

I •• d.· ln ol84C CompuI." 15alC 0,1 ••• 1902 Monitor. 1200 Mod. m. 

Get a used C64 and a color monitor $235 OR 
a used C12a and a 1571 Dl lk Drive t $369. 

~~ 
_ .. C_ 

$Hg ')$' Moor .. '" HI5-O 1!>61( !lAM ". - cu, _ 
1210 .. /t>o,,,·ln ~"" ,Olg ')00 '2a. A .... " M l1SO'U.A ...... I "~ 

_ ~OH"O". _ 
.~ e.1C)2C WIIO C"""" "" AOO_<","_ n·. 

_ "'U OA"II_ ')I' )..'fT [l,.... , 11111 " EW! '$0"" 0,... " " £" ... '., .... F50.2 ,.» 
_.RIN1U._ 

SIa' N' ·'OOO. I'''''''. "<PO NLO. IO"IEPSON Coml>l l.OlO , '1O'l 
Fu" L ..... 0+ ST.A PRI .. TEAS· C . .. ' 0<' "'Ie"'11 

_ INTlR''''CU _ 
" ""0 RID 'n,.""". !-Ig ""'02~1"''''ac. " ~ X •• oeJAln' ... 'ac. 139 
x ..... SA InlO"O<' ,$1 h ,..OOLO I~'''' ... " ., 

_ 'OWIR IU''''"'U_ 
"'Ie'" RItl c:e.o A.p<oc ....... ,. " pol' ..... _0' "'ppI, onIf 1:11 

eUI """' ..... nl ...,1y 175 A",'g. ~. ,op.i"bl. " pl."",.nl ontr ' " 

.... " • • • 2OOE ..... ".,-
_ .. 001 ... _ 

In s ... ~l""2<OO"" " " Apr", • • 'n,,,'''' 138 ' 1O'l .0.." • • 1_ I1IO'l e,,)O .201)< ........ ""'" U • 

W.""f < .... , ... "' .. . _ .... O.MIOM~_ .. 

BRAND NEW AMIGA 2000 Only $1399 
with I,.d , -In 01 Ami". 1000. 

BRAND NEW C1541 -11 DRIVE or 
NEW C1581 3-1/2" DRIVE $129 

~'N .501. Dr". 
CMC CPU .. IO EOS 
Cl102"'",,"O' 
"onl""." ..... 
0" . . .... ". 

with Irad.-In 01154101." Drlv •. 

USlD ~UCT,...as 

I IO'l C'2'CPU ,'1O'l VtC20CPU 
1111 \,10 0,... 11 119 ,106C XOO .. ...,.m 
'\3' .a)o. 200 .. ...,.... 11$ 1&00 JOO ... ..., ... 
1 UII 0"",,, '0<010, .. 11'11'1 10\0 G ... ;nl.O p,,,,,,, ,.g "'1'5110' Pnn '" J72 VIC '$2$ P"",,, ,11 .. _ ."".", ..... .. " ...... ,_ •• noboo .. 

PC COMPATIBLES 

'0'" XT CO ... " ... " OLE _ COl ... ICQA" ",Ono g'."",,, e .... 4 77110 ....... Tu'bO lICN. 
Ph.,. .. . OIOt "'0" (h •• 1 ... t ..... ",. 10" Xl. WOK A ...... . 36O>t Ori ... ",,,,,.,1 ... ...,.,,,,0._ pot\., C>oc~C_". 0"" MH' 
10" AT CO ... ,. ... TIOl£ - .. EO"'tO .... CG"' ... """I'. II/IIC.u' •. II12 ....... Tu_IOO: ... 
"'"-III. aIOS • • ! •• , 1, .. .. '''' 10 ... n. ~'2K RAM o. ... ~ (.2 ... 0 "''''. P rin,,,, _ 
port .. CI<>cVC. , ....... 0"" l1.n· 

'Opllon" ... ... o<h''''''. ", ... 1.", 'n. CGA <",'" .. """'" un. EO'" ...... ' mor"'''' ,41' 
N". 0,1 ... • .... nl.e'"110 lID"' O " IXI ,,,,,,, ,H' 20"'8 .. ,Xl 0"'"' 1101 Ift" .I ... , 

'IB'" XT I,. '~I".,"'" ,, _ ...... 0"""'''"'',,''', au_u ,",0<111"" . 

W . ... ft l 10 "_ ' ''' YOIJR EOUI~"{H" " , ...... 
" ,CI ace ... ...,'"' C ... U '''' .. ; ..... nl pftc. Quo" on 
. "", ..... 'p ....... , Ou.n'.U ... col uSED P'''''''''' "'Y 
PI .... <01111010" 0''''''''11 A .. u .. ~ ",,,,,",to.,, 
g.oa""'M<I to 110 In ~ _01"11 e"""~Ion. 

""'_n. I. nol ... n1_. v'" u. " OIl . . .. , . , . 
one .. 10 ""'.·'n . ... u"'" "U'P'Mnl to 110 In QOO<I 
""'_'''11 W<\d;I ..... S '''P~"gI".",,"''G I. ""_ "" 

2011 131h Strut. S ull a A ~ 
Bouldor. CO 80302 ~ __ ~_ w __ ) 

P,,,, ......... n "llO<' ..... dloc ..... ' • .,. eo .... 
.......... '0""""' .• eo'd~'" 

"'" ......... n .' . ... ~ ... d" "''' •• ..." • . 
I"'''' co,"""","""" nol Du.,,"'"" I 

WI eHICI( 'OR 1T0LlN eAIOIfCA!lO ' 

COmputerRq>eats. ...... 
"'" - ./ (303)939-8144 
~ M .... ,LOROEROIVI$ION 

•• ,u., ... IgM 01 0' . ...... .. ,~ tIO ' ''''''''0.''",,,,'' 

AulI\lIr1ud Onl". r". 
CI: COMMOOORE/ .... MIGA 

Ind .... T .... RI ST/XUXE 
CampI/I" •• nd Ace.lfllll ••. 



Classified 
SOFTWARE 

FREE SOFTWARE fo r C-64. C- 128. 111M " c rM 
lend SASE ror Inlo (sp«ily rompul~.) 10: 
PUB1.IC DOMAIN USERS GROUP 
1'0 Box 1442·A2, Orange Park. FL 32067 

FREE PUBUC DOMAIN SOFTWARE · Requesl 
frtoe ca lalog or send 52 for ~mple disk and 
caI.log (~llIndable). C64· 128 CALOKE IND .. 
Depl. JK, Bo~ 18477. K.C .• MO 64 \33 

Mo~ Ihan 200 g~al ML ,oulines for 64 and 
128. rudy 10 add 10 YOllr own prog .. ...,.ln 
COMP UTE! Bo<Iks' MACHINE LANGUAGE 
ROUTINES FOR THE COMMODORE 64/ 128. 
Explana tions. lion, cemmented sou .", code. 585 
pagl'S, 5IS.95. Che<:k you. loca l booksto re er call 
(800) 346-6767, 

THOUSANDS OF I'D PROGRAMS FOR 
C&4/12g1 We lIave Gam", Utllill e.. Mu!k and 
milch mor~! Fe. informallon wrile: 1.IghIJpeed 
Sohw.~. POB 7037, ChH.1pe.ke. VA 23323 

RENT &4/12S SOmVARE1Ioo'l of dl5ks. 
lowest prices. No depcsh O. ltoe, F~ 
(ltllog. CrnUible Softwart. PO Bo~ 930. 
St. Joseph. MI49085 (616) 982·0327 

COMMODORE: TRY BEFORE YOU BUY. 
IInI lelling gam",. utililin. educational 
+ clasllcs and new relu5eS. 100'101 Hiles. 
VIH/MC. Free brochure. RENT-A·DISC, I'.oorrkk 
BidS. _345. Hun)'n. WV 2570 1 (30 4) S29-3232 

C64/ 12S RNEST rUBUC DOMAIN PROGRAMS 
PI'(>lesled qualily programs ' Most $1.50 • 
• On Disk ' YOU pick the program$ Ihal YOU 
wanl!!! FIft diskfull o f programs wilh firs t 
cnde. ! For a list + De5cripllon M'1\d SASE 10: 
JlH Co. Depl. G, Bo~ 67021, Topelu. KS 6&667 

Ca4/128 e:DUCAnONAL P.O. SOFTWARE 
By gr,d~ Irv~1 and subj('<;I, Ie K- 3 m.th, 
K-3 Engllsll, 4-6 matll, elC. Calalog $2 
I"SL Inc .• Box 750 A, Old BOOSe. NJ OS857 

rUBUC DOMAIN SOFTWARE FOR C64/128 
100 prog.ams only $10 Or 260 program. 
fo r $25 or 52 for catalog (refundable) 
ME)(IT, Box 114 A, SpolSwood, NJ 081184 

C64/ 128 SOFTWARE. I MUST SELL MY 
ENTIRE ooll(,<;lon of gam", bu.ln"1 &. ~ucal. 
programs. COSI SlS ea. Sell for $7 n. 
FlTlI 5250 tlk" all 50. 713-660·8959 

20 OS "SUPER STUFF" PU8UC DOMAIN 
DISKS. Only 522.00 po:'ilp.aid. 40 .Id" full! FREE 
BARGAIN CATALOG. VISA/MC!CHECK/ 
COO. MGH Sc1tw"e, IIcx 645, Bayfield, WI 
5481 4. 715·779·5600 

THE 8USINESS CARD DESIGNER FOR CI28 
Graplllc/Font Deslgne., Prinl~" whh 
Uhr, -hlsh ,""IUlion. SASE for frtt 
.,mples " Info. $24.95·8u,ln""5 Card •• 
P.O. Box 681. Osburn. 10 83849 

ATTENTION COMMODORE 84. 128 OWNERS 
Qualily softwart al .flo.dabl~ pritts. 
Send 5\.00 for Info 10: R~lng Sun S/W 
1219 Tedrow Rd .. Lakeland, FL 33805 

C-128 HOME BUYER'S INOICATOR. 
Estimatl'S qualifying .alios, dosing 
COSIS, amOnilalion. &. mol'(> . Send $ 19.95 
10: MlA Inc .• PO 11m 1002. HockessIn. DE 19707 

COMPLETE GOLF HANOICAPPINC SYSTEM 
FOR Com moo,,", 64 . Menu·driv<'n, rtpom. 
prinl! cards. Sl9.99. H.ndyKOrt, Box AIOI . 
Findla)" OH ~58J9 (419) 424-1986. 

FREE SOnWARE for C64. Send I siamp for 
Cat.Ilog. Games·Educ·Home-Bu5iness-Musk 
Ulililies. RVH Pu blica lions. 4291 Holland 
Road. _562_G. VI'Sinla ~a~h. VA 23452 

WordS\.llr· .. • V2.28 For C-128 $39.95+ $.4.50 
p/h. PubliC Domatn Softwall Cop~lnQ Co. 
33 Gold St., Sle, L3, New Yolk, NY 10038 
• ... MtcroPro® 800.221 -7372 

MISCELLANEOUS 
MAKE FAST EASY MONEY STUFRNG 
ENVELOPES. How nuony can you fiU for 51 each? 
LIm r-"t'fI <nOn' wilh home rompult'rl Send SASE 
to PAC D~tt roB 9nl . Rkllmond, VA 23228. 

COMMODORE PA)(TS AND FLAT RATE 
REPA IRS: C·&I/545. 1541/550. PIS New 519.95. 
PIS Repairable 534.95, SX·T.an5 524.95. Call for 
OIher parl!l &: repair pri<u. 
OAVE TAYLOR EI'fTt:RPRISES. 915-694-9454 
3325 W. Wadley *B-20. Midland, TX 79707 

Now Commodore Ouelified Repairsl 
C64:$45. 154l:S50. SX&4:$65, C12S:$50. 157l:S55. 
Buy Sell Trade New/UKd • Fasl Servire! 30 
day wnty! Mom" Pop'. Computl'f Shop. RR2. 
Box 119. C,lnsville. MO 64(,)2 (S I6) sn-(,)I . 

CALL THIS BUU£TIN SOARD SERVICE 
for rh"""'nds of do>-.TI.Oolds " great 
adull boards. C.11 7I8·3n-4597. 
JOO - .200 b.lud. 

1987 Haynel llIde. tor COMPUTE ... Gazette 
Find any ankle. tip, program. re.,lew 
FAST! Send 57.95 (CA res + 6% lax) o. 
wrile fOf more Inlo: Haynl!S PubH, hing. 
9420 Rewda 81. SIC, 422E. Northridge, 
CA 9lJ24. Satisfaction Guaran leedl 

COMPUTE1'. Gazene Classified Is II low-cost way to tell over 225,000 
microcomputer owners about your product or service. 
RotH' $15 ~ II .... , minimum "I four Ii ...... Anr ",.11 of IIw liB' Ii"" ... in .. plt.t I~l"''' no <h.a'l~_ Add ilS 

pt'I' Ii"" lor boIdl," .. "rd •. or 150 for , ... ..,,'I".~ .... In b<>Idfa« (.ny "I'm,,", oil" ...... ) IlIq\Ih .bout dbpl.y 
.. t.,. 

T .. ....., r""",y~1 l< rf'qulnod. Ch«k. ~ .,.~ ... Am"';"." &J>rflO. \'i ... or M",~.nI b '""1"1'<1. M.1oo 
<h<'<u I"r.~I. to COMrUTEl rubIIcOlion. •• 

FOI,", AIf • • rt o"bi«'1 to 1"'1>11,,,"', .pprov.1 .n<! mu" bt oI,h ... . ypood Of I~bly ""ntN. 0.. lin. ~ud. ~O 
I." .... nd ."" .... ~_n wonl • . Mi ... und..tlnr wt>rd. t" b< .... In boIdl. u , 

0.-.1 InIOl""'1Ion: Advr"iHff ullng pott ollk' 1>0. numbfts in Ihrir ,J, mu", . uppll.l""m .... n •• dd ..... and 
l.lrpkoM numbo ... o.d ... will nOl ~ o<);nowI1'<l5«1. Ad will .pp ... In nn . ... llob • • "Ur .1 ... rK'tip1. 

CI<I.lng: Jrd .. Ithr third month p...,fdl"S CO"" d.,. (,~" Jun. lowr clOHf M.",h 3rd). ~d Of'd .. . nd ",milu"." 
10; Kolhlom Ingrom, Clo .. lf>t<l M.n'5~r. COMPUTE, . Goz .. ~. P,O, 80, 5~06. Gr .. nw..ro, NC 27~(}3. To pi" .. 
on .J by phon ... can Koohi.." Ing .. m al (919) 21'·9809. 

Notice: COMrUTE~ r ublicOlI<>!l. c"nnol be .... I"'n.ibl .. for off .. ", or ellim. of .~ ... u ... "'. bu, will "t.mpllo OCO'ffn 
"'" mloludinS or qUHtionabl .. ropy. 

HARDWARE 
COMMODORE RI!PAI)(S ... 
COMM ODORE CHIPS .. , 
COMMODQRE/AMIGA CHI PS ... 
DIAGNOST ICS ... See our display ad tills Issue. 

YOU,;:~~ 
INTO A TALKING 
AND LISTENING 
SERVANT ••• 

@ Cal or .... Ie loday lor fllU P1or:t..r;:t Corolog 

awox INC. (503) 342· 1271 
67S COt'>Q9f St .. Eugene. Oregon 97.402 

Use your home computer and Soft · 
Byte's amazing new "Lotto Proqram" to 
get more winning tickets, 

In just socDnds thiS software analyzes 
plIsi winners and produces a powerful 
pro~bilily study on easy·lo·read charts. 
With a single press of a key. you'll see 
trends, plItterns. odds/evens. sum totals. 
number frequencies. and much more. It 
also includes automatic number wheeling, 
instant updating. and a built-in tu tori<'ll. 

Ask your software dealer. 
APPLE. IBM. ~nd Commodore . . '205 
AIM'. R~d,o Sh~d . , 121 .95 
M~dnlosh (rt!quorel MIS b4sicl .. 129.95 
&d·upCop,ea . SJ.OO 
Add '2.00 sh,ppmq ~nd hMldlmq. Cred'i wd 
orden ~pproved by phone d~d shIpped same day. 
M.le chKkI plty.bl~ Ie son ·BYTE .nd m.,IIO; 

P.O, Box 556 Forest Park 
Dayton. Ohio 45405 

513-
21S-mO .. 

COMPUTE/'$ Gazelle ...... Y 1988 1\5 



LANDMARK 
THE COMPUTER 

REFERENCE BIBLE 
vl.2 for C64 or Cl28 in 64 Mode 

v2.0 for e 128 and 157 1 Drive 

DUST COVERS ADVERTISERS INDEX 

LANDMARK TCRB tOM ;"" of 1M ' Ill;" KIIII 
J_ ""rrW~. ;~divllluol.,"", rif'~MU. WotWof 
CNUI i~ colD;. QN/" Co_nlattt, Q{ 3Joo. wonll/ 

• CONDUCT SEARCHES of !lie Biblel 

SATISFACTION GUA.AHTffD 

* CUSTOM MAOf TO m * HfAV'r n .... Y1H'f\ AHTIoUAnc * lXTlHOS IQUPMlHT UI'I * ~ of CooIor. 11th. ,_ .. _ 

~./" •• • 'e-6O(; .. _ 1.00 
e ·nl ......... .Il.OO 
DolO ...... (e2") ..... ~.OO 
.... , .... ' 000 ... ,, __ .... _. " .00 
"/1040 Moo. \'"h41 11.00 

hybootd only _._. 7.00 

"IHIlli 
""0' '''' S/'. IOOO __ Il.DO 
c_ •• no ll.00 
c·, ..... " 10 .... ," , ...... n.oo 
Jv~l "'0 ...... 1).00 
I_vow,!!., ....... ll.OO 
1_ J'" 10 13.00 
(p ... ' x U / ln _ 11.00 
0"' .... fl 1l.00 
Oll.ft _ 10 n .oo 
ClIW1 1101 ' • . 00 

-» 
~ 

.: • " " • '" . , 
.. " " . , - ~ 

. ~, 

'" '" .~ 
~ 

'0-" • MAKE TOPICAL Fll.£S eop)'in& &om Bi~ 
IU.I and Sc.ud!raulu; Wo&C!din& rcmown 
ooamUlllI Y_ LA.''DMARX filcI can Wo be 
_vcned for IIIC wilh O!hc:r proJruN like 
Ptpctdip and OEOS (...m Wri'D'. WCIbhopI) 

. Ia.! I ClQX\. 1lOX~ 10.00 

...... , no Sf ._ .. _ .1 • . 00 
_ P'CIxr _ _, 21.00 
,IIUOJI ~ ' .00 

(o-...",Ioft •• OQ .... od 0.",1ooi 10 " s.t.o 10'. 11.00 
o. ... w IS" Soot ,,', 16.00 
... .." 107' n .oo 

It.ll.232UI.2lJ' 

• KEEP YOUR OWN PERSONAL BIBLE by 
auillnin& lUI in c:olor .• ddin& n_ or commonll. 
craie ouppIim ... wy """,y fiI .... ev ... m,""c. 
)'0lIl"0 .... r.I ... or_I 

1 .. _0-..) .. ~ 
C.I~1. C.U1I 1.00 
........ J!>- 0 / 0.-. 1.00 
......... ,.,.- 0 10.-. _ 9.00 
""'~" Gr. MSO SO-l 1.00 MSO!.fI.2 __ 10.00 
""--' 2000 ___ ._ ' .00 
' SO-l '.00 
...... ,1 10~ UIO 

-... ...... , K 122.101 It.OO 
e.1701. 1M( c.Io.t '6.00 
( ·"01/ ......... If.OO 
AMoIo~ )00..700 1f.00 
CN.- U , (l: •• to11 " .00 

• " , • , 
," • -, 

'(101.-'0$ ,. 
'" , 

A GOOD Dlblo Pmg .. m with)'OW' COtIpuIC:f con 
OIU!ATI.Y ENIlANCE)'OW' nudy oflheBibid 

Our BroclllW .... pllint howl 

( . I\JOJ"'"....,.v. 00 ".00 
Nrc ($I." _II ",00 
Mov ....... . 10 -co. 19.00 

I'IIINmS ~,I<K.IOIO (s .. ,' ......,.11'.00 

, . 
• 
'" , " ~ C" ~UI"""S 101 10.00 , ....... p .... eM 16~0>6 ".00 

C. I ~16IMPSSOl Il.00 lo . on (SIO', _,) 1' .00 ." 110 
( ·"" SlI01, (·U1O ... . '.00 Sa~a'. $C. l OO " .00 
' 0""10"" 1090191 1].00 t •• ,,,, (SID" M.ooIoI) 19.00 '" '" '" ," L ANDMARK TCRB is $164.95 010.1<10",110/192 n .oo VIOlO'I(~U n .oo 
010 ..... '. 1011(1 ' .00 !M .. Moh • -., ,oo..,~ 

.,_MII/,X ' U,O 1l.00 Di_.,Ioft, ' ... '*-" 
, _ UIO/C·IOCIII U .OO ........ o.g .... ~ .... _ • -, • • • ". ,. CALL o r WRITE [p rOll r FREE Bnxbyre! 

Ore ~ " .... NUL HOCfl ... (OUII ClIOICf IU .. 111m oido 
dood .. -, .... ..... 11.51,.,. """ (lUt_.II1i11/ooii_ ...... 
CM. ~ ""'* I'" • I0(Il ,... U1I. I .... , ... f .... lWlao P.A.V.Y. SOftware P.O. Box 1584 

Ballwin. MO 63022 (314) 527-4505 
DEALER INQUIRI ES INVITED! 

~ COVUS WIJ. U IIU.Of TO Tout 
-.!HSIONS. UNO Tout tlOU'UMlNTJ 
Fa. CUI. lOW ~I ouon$. 

" '" • '''If '" -, 
" Crown Custom Covers .. 00 __ • _____ . .. __ • 

-~ .-- .. ---... , .. -.... -_ ... _--, ... '~" 'AIOI elleu 01" . • 
Wt.GUNA, H'IlI. C. flU' 

(11().n .. ,u 

r------------------, I FACTORY AUTHORiZED 

I COMMODORE REPAIR CENTER 

I 1-800-772-7289 
13121879-2888 IL 

C64 Rep.alr ...,._., . 42.95 
e128 Repal r .... _ .... 64.95 
15 .. , Permanent 

A lignment ..... 
1541 RepaIr 
157 1 RepaIr •.•••• 

29.95 
79.95 
79.95 

Amlga R~palr 
11'0_., .......... 99.95 

Amlga Dr ive 
Repair ....... 149.95 

Printe rs .......... CAU 
MonItors ........• CALL 
Other Equipment . . CALL 

CAU BEFORE SHIPPING 
PARTS AND LABOR INCLUDED 

FREE RETURN SHIPPING 
1tVO. ff"O. Nil ADO 110.00) 

24--48 HR. TURNAROUND 
I~ 10 ".no A .. .......ultyl 

I ___ ~~~~~~~ON~~~~~ __ _ 

I 
I 
I 

I 
COMMODORE PARTS 

C-64 Power SUpply ...................... 34.95 
128 Power S4Jpply .................... ... 59.95 
C·64Over VoltageSem or ................ 19.95 
Other Parts ............................ CALL I I ...... n.oo :Ihlppinogl H_1Ir>g1 

I 
AU parts fo r Commodore equIpment usually In stock 

For Pam CaU 13121879·2350 
I Dealer Discounts AVl ltable [_ ...... 1 
I TEKTONICS PLUS, INC. 
• ~ ISO HOUSTON STREET _ 

I 

I ~ BATAVIA, ll60510 ..=;. 

~-----~=~~---------~ 

ULTRABYTE 
DISK 

NIBBLER 

• Au lomallcally cop Ie. mo. 1 dls kl In 2 mlnulet or less 
Including variable d en,lly and rapid locked protecllon 

105 new pa rameter. 10 make un pro tected copiet o f 
lece nl di . k,. Send stamped envelope lor 1111 

Copies up 10 40 trackl ul lng l or 2 154 1 or 1571 
drivel . Copies both .Idel on 1571 

Cople. Itsel l ( lor thl. rea.on. no re lunds given) 

SPECIAL - BUY A NIBBLER V4.0 AND GET 
YOUR CHOICE OF A FREE SI495 PROGRAM 

S39.95 plus S4.00 shipp ing 

Ol.k Surgeon V2.0 · - new disk ulllily 
Ultremail .- mall 11,1 lind labell ..•..•.••.. } 
Handy-Capper -- face handicapper ...... . 

3. McMu rphy's Mansion ·-1811:1 adventure .. . } 
Soluware -- sol ullons 10 10 adventure. .. . 

$14 .95 

bolh lo r 
$14.95 

I Above m.~ be o rdered .. par.llly lor S14.95 plu. $4.00 
. hlpplng . Foreign Old ... add 12.00) 

Mlltelclfd. VI ... CheCk o. M.O .. Clm. Idd 8.5~ !52.60 ) .lln t ... 
Fo.,lgn o ld ... / COO Idd S2.00. Pl vmlnt mUl t bl tn U.S. lund. 

UPOATES - Re tu. n ollglnll Ultflbyll dl.k with S15.00 plu. S4.00 
I hlpplng . FOfllgn Idd 12.00. No IIII dt,k with updl le 

To olde •• w.lt e o. CltI 24 hI. oldlf tin • . FO' (nlo. wllte. 

ULTRABYTE (B18 ) 796 - 0576 
P.O . Box 789 LaCanada, CA 91011 USA 



See Your Dealer ... 

Or write or call for more information. ThunderChopper is available on disk 
forthe Commodore64/ 128 and Apple II computers. Fordireci orders please 
indicate which computer version you want. Enclose $29.95 plus $2.00 for 
shipping (outside U.S. $6.95) and specify UPS or first class mail delivery. 
Visa, MasterCard , American Express, and Diners Club charges accepted. 

10 I lIa7 A<:flonSoII Cot!lotat>on 
30 II'fI)I\Q .,.., ~ dectl __ .... S<mI.OGIC Corp. 
~. &01.,.., CcontncIdcot. 128 ... ' ... '" ~_ ......... 01 
~. ElKltoniao lid. 
,<,ppIe I •• '~'If"ed t,lIodomarl! 01 Apple ComPll1e,. tnc 

·S29.95· 
BeHer Engineering al 0 Beller 

Price 

OE NERA TIONS A"E>.O IN StRA1[(;Y ACTIO .... SO<TWAAt 

201 weST SPR INGFIELD A.VENUE. SUITE 111 
CHAMPAIGN. IL6 1820 (217) 398·83116 



with proven software and books from Abacus. 
,1_" 11: p' 
.. .:0:';' Yj( ~ e-:7 

-iAo~k' /d';"': lIIo_ 
7-:= 

l 

Super Pascal-Get the fas test and 
complete Pascal lor your computer. 
Super Pascal is a lull implememation 
of standard Pascal. Extensive editor 
fealures search. replace, ele. Even add 
machine language routines with the buil! · 
in assembler. Fast graphics library. C·64 
version has high'speed DOS lor faster 
access. More Ihan just a compiler­
Super Pasca l is a complete system 
Ihal gives you programming results. 

Cadpak- The professional design 1001. 
Enter simple or intricate drawings with 
the keyboard, lighlpen or 1531 mouse. 
With the lIexible object editor you can 
create libraries 01 lurnilure, electronics, 
ele. as intricate as screen resolution 
permits. Zoom in to do detailed work. 
Produce exact scalod output to most 
printers in inches, foet, etc. Get design 
results last with Cadpak and your 
Commodore® computer. 

Super C - You can now develop 
soltware or just learn C on your 
computer. Easy·to-use and takes lull 
advantage 01 Ihis versatile language . 
Produces 6502 machine code and is 
many times laster than BASIC. Includes 
lull-screen editor (search, replace and 
block oporat ions), compiler. linker and 
handbook. Libraries for graphics and 
advanced math are included. Whether 
you want to learn C. or program in a 
serious C environment lor your 
Commodore. Super C is the one to buy. 
C-64 $59 .95 C-128 $59.95 

C·S4 $ 59 . 95 C-! 28 $ 59 . 95 C-64 $39.95 C-128 $59 .95 

BA StC Com p Uer - Now 
anyone can make their BAStC 
programs run laster ! Easity 
converts your programs into fast 
mach ine language or speed 
code. Even speed up programs 
wrinen in Simon's Basic. Video 
Basic etc. It your program walks 
or crawls, give it speed to AUNt 
C64 $39.95 C128 $59 . 95 

GEOS '" Tricks & Tips-A 
new book with something for 
everyone . Contains over 50 
Irlcks and tips Ihal you can use 
everyday. Converts any word 
processor tile into geoWrite 
10rma1; edit existing GEOS fonts 
or create your own: Wri te in 
machine language or explore the 
Internals of GEOS. $16.95 

Pleasa nolO our new address and phone nllmlJors 

Dept. Gl · 5370 52nd Street SE • Grand Rapids. MI 49508 
Phone 616(698-0330 ' Telex 709-101 ' lelejax 6161698-0325 

Call or write today for your free catalog or the name of your nearest 
dealer. Or you can order direct using your Visa. American Express or 
MasterCard. Add $4 .00 per order for shipping and handling. Foreign 
orders add $12.00 per item. 30·day money back guarantee on 
so1\ware. Dealer inquiries welcome--over 2400 dealers nationwide. 

New! 

~.ltPto Amlga ;s a luJI-fUtlCtion 
$(I. las! and pOw6f1u' ... WOrd PIOCeSSing packa 

.--.th a supriSi"" n.. ge. Easy·ro . . .,. um I 01 e~lras $ 
BechrText A I ' ' 79.95 
lormall;n m ga IS Ihe prOles~lonaJ w 
able Spel~' AUlomatic Crearion 01 lable 01 ord proceSSor. WYSIWYG 

109 chedcer. Melge glaphlcs iOlo :;:e~ls and Inde~ . Expano. 
O . uch more $r5O at.Relrleve A I . . .00 
Ser . m lIa IS the pOwer/ I 

s up to minules. PaSsword u , and easy·ro·use darabase. 
COtnPlox $(larches. Very HOJfible. saCuIJry. large capacity Par/arms 

A .. emPro AmI $79.95 
pro ge unlOCks Ihe I II 
Rea:' rnrellrared EeMol. ~e:,wal 01 rhe Amrlla 's 68000 

. CrOSS.relelenc:e list Cond ~lI el , DIsassembler a d 
. ,nonal assembly n 

CaU (616) 69B-0330 _ • $99.95 
boo or wn!o lor 

k Catalog. More SOltwareY:~~ ';: Amiga software and 
Commoao. ks Coming SOOn I 
""'iOa l. a ~ I, a ' tg!ll¥tea I,_m. ... 01 Com 




