














EDITOR’S NOTES �

This 111011tlr , Richard Mansfield , 
senior editor of COMPUTE!, expresses 
some concerns in this guest editorial 
about the way progrn111111i11g is 
taught i11 schools. 
Robert Lock 
Editor /11 Chief 

Which computer language is 
best? Ask that question at a com­
puter club and you're sure to 
start a deba te. But computer 
users rarely have much choice in 
the matter. If you buy a personal 
computer, you'll get BASIC. It' s 
usually built into the computer. 
If you learn programming at 
school, you' ll get Pa cal. It' s 
built into the curriculum. 

Of course, other languages 
can be purchased for personal 
computers and are sometimes 
taught in schools, but BASIC 
and Pascal are by far the most 
common ways that most people 
are learning to communicate 
with computers . 

Why is it that Pascal isn't 
built into consumer computers 
and BASIC is frowned upon by 
academics? What's the difference 
between these languages? Is 
Pascal the easier language to 
learn? Or is it just the easier lan­
guage to teach. 

The goal of a teacher is to 
pass knowledge, even wisdom 
sometimes, to the student. Good 
teaching accomplishes this trans­
fer with a minimum of damage 
to the student's creativity and 
freedom of thought. But like all 
human activities, teaching can 
go awry. 

On the first day pf driver 
education, the teacher told me 
and the two young women in 
my group that we cou ldn' t get 
into the car until we'd promised 
to follow the Three Rules of Good 
Driving. Evidently there had 
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been some hair-raising moments 
in the past and these rules were 
for everyone's safety . 1. Keep 
your eyes on the road at all times. 
2. Keep both hands on the wheel 
at all times. 3. Always use the 
turn signal, but also roll down 
the window and signal with 
your hand too. This last rule 
struck us as perhaps excessive. 
For one thing, we'd never seen 
anyone driving like that. And 
doesn't rule 3 violate rule 2? 

Never mind, that's the way 
to drive. As the .weeks pro­
gressed, other strange rules were 
added: Don' t adjust the mirrors 
or the seatbelt whi le in motion, 
never converse with other pas­
senge rs, and so on. We followed 
the rules, but of course dis­
covered later that these were not 
realistic guidelines . Some of 
what we had been taught were 
the Rules of Good Driver Educa­
tion , as distinct from rules of 
good driving. 

I suggest that Pascal is not 
easier to learn than BASIC. Nor 
is Pascal more flexible or faster 
to program in than BASIC. In 
fact, Pascal has no significant 
advantage over BASIC save 
one- it is easier to grade. 

That's because Pascal and 
languages like it s tress structured 
progra1111ni11g. Pasca l has more 
rul es than BASIC. For exa mple, 
in BASIC you can create variables 
anytime you want to. Just say 
I COME= 15000 and that' s that. 
In Pascal, you must define yo ur 
va riables at the s tart of the pro­
gram . You must declare whether 
they're integer, string, floating 
point, etc. 

Another rule associated with 
Pasca l is program formatting: 
Loops shou ld be indented, each 
programming event should be 
on its own line, and subroutines 
should be set off by additional 

spacing. 
A third rule is possibly the 

most confining: You are not al­
lowed to GOTO. In BASIC, this 
command allows you to branch 
to any other instruction in the 
program . And you can keep on 
branching at will. Pascal permits 
branching, but you must always 
return to the place from which 
you branched. 

Forbidding GOTO branches 
is the keystone of structured 
programming, and it has an im­
portant effect on the way a stu­
dent approaches programming. 
Before actual programming can 
begin, the programmer must 
plan the s tructure of the pro­
gram. This is analogous to the 
requirement imposed by some 
English teachers that no one 
should begin writing an essay 
until they've first constructed 
a detailed outline. In Pascal 
classes, flowcharts abound. 

Pascal, of course, is not a 
terrible way to program com­
puters . And BASIC isn't perfect. 
They differ mainly in the psy­
chological effects they have on 
programmers. But if the primary 
virtue of Pascal is that it is the 
easier language to teach, maybe 
some questions should be raised . 
The most important question 
might be- is Pascal the best lan­
guage to learn? 

What's worrisome about 
Pascal's emphasis on preplanning 
and its blizzard of rules is that 
such academic programming 
might be the only experience 
many people will ever have with 
computer programming. They 
might assume that all computer 
languages are restrictive . They 
might never go on to discover 
that communicating with com­
puters can be an exceptionally 
rewarding, even entertaining, 
pastime. 
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READERS’ FEEDBACK �
The Editors and Readers of COMPUTE! 

Can Disks Be Mailed? 
Should disks be mailed , and if so, what is the 
proper wa y to mail them? 

Brian Mangan 

Disks rn11 lie 11iniled, ns long ns they nre e11c/osed i11 n 
sn ugly fitt i11g, rigid package. Mn11y office supply stores 
sell padded jackets (en/led 111nilers) especially 111ade for 
51/-1 -i11c/1 disks. Also, for whnt it's worth, 111n11y users 
write n 111essnge 0 11 the outside of the 111niler, to wn m 
111nil hn11dlers thnt the pncknRe co11tni11s n 111ng11etic 
recording which cn11 be dn111nged by electro111ng11etic 
fields . 

Commodore Sequential Append 
I recentl y made a di scovery that I think will help 
programmers using Commodore disk drives to 
create and use sequentia l files. In addition to writing 
a sequential file (OPEN 2,8,2, "SEQFILE,S, W") 
and read ing a sequential file (OPEN 2,8,2, 
"SEQFILE,S,R") , it i po · ible to append a se­
quential file . This is a great help; rather than 
having to rewrite the entire file when additions 
are made (OPEN 2,8,2, "CU O:SEQFILE,S, W"), all 
you have to do is use a n A in place of the W when 
you open the sequential file for writing: OPEN 
2,8,2, "SEQFILE,S,A". The DOS find s the end of 
the file and simply adds on the new data . You 
use the regular PRINT#2 statement to accomplish 
this . 

Steve Gibson 

Disa bling The Atari Break Key 
I want to inform your readers about a technique I 
discovered that disable the Atari's BREAK key, 
but does not need to be reexecuted after each 
GRAPHICS command. It is so simple that I wonder 
why no one has ever mentioned it, or if it conflicts 
with something that I have not yet found out: 

POKE 566,143:POKE 567,231 to disa ble 

and 
POKE 566,84:POKE 567,231 to enable 

The preceding statements change the BREAK key 
interrupt vector to point to address 59279 ($E73F) 
which contains a machine code PLA and RTI in­
struction used by the OS . This method will work 
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only with the OS B ROMs, which contain the in­
terrupt vector for the BREAK key. 

eil Weisenfeld 

A Tl Quit Fix 
Have you ever hit FUNCTION + instead of SHIFT 
+ while you are typing in a program? It's ex­
tremely fru s trating to see a ll your work go down 
the drain . Here's a way to disable the QUIT key 
on the TI. 

To do this you will need either the Mini Mem­
ory or Editor/Assembler cartridge or Extended 
BASIC and the 32K Memory Expansion. This is 
because the console BASIC does not contain the 
CALL LOAD subprogram (better known as 
POKE) . Whenever yo u turn your computer on, 
type the following line in the command mode: 
CALL LOAD(-31806, 16) . Th is will disable the 
QUIT key. If you are usi ng Extended BASIC, use 
CALL I IT::CALL LOAD(-31806, 16). If you wish 
to return to the Master Title Screen, vou ca n still 
do so by typing BYE. . 

Credit for this information goes to the docu­
mentation tha t comes with the Tl Forth package . 

By the way, does anybody know of a compre­
hensive memory map for the TI? 

Davin A. Tru lsen , Jr. 

What's An EPROM? 
I wou ld like to know what EPROMs are and what 
they are used for. 

Bob Cullen 

EPROM stn11ds for Emsnble Progrn111111nble Rend Only 
Me111ory . EPROMs nre 111e111ory chips whic/1 cn11 "re­
member" programs even when the computer's power is 
switched off. !111portn11t 111nc/1i11e /n11g11nge progra111s 
like the BASIC language or the co111puter's operating 
system are often pemwnently stored in ROM , but stand­
ard ROM cnn be progm111111eri 011ly 011ce (when the chip 
is 111nde). EPROMs, 011 the other hnnd, cn n be pro­
gra111111erf by n11y computer user with a relatively simple 
peripheral device, the EPROM progra111111er . EPROMs 
cnn also be erased by exposing them to ultrnviolet light. 
You could use 1111 EPROM to store nny 111achi11e lan­
guage program you use frequ ently-even to mnke your 
own gnme en rt ridges. 





64 Sprite Collisions 
I have a Commodore 64, and am having trouble 
with collision detection with sprite graphics. I use 
the following line to check for collisions: 

IF (PEEK(53278)ANDX) = X THEN action 

This is easy to convert to machine language. In all 
of my programs, this statement is unreliable . 
Sometimes it detects a collision between two 
sprites when they aren't colliding, other times it 
doesn't detect a collision when they are touching, 
and other times it works just fine. 

I've read in past articles that this problem 
may be caused by "sparkle" on the 64, and tha.t 
the solution to the problem is to relocate screen 
memory. I tried that, and it didn't help. 

I've also found that by putting a PRINT 
PEEK(53279) in my programs, the collision regis­
ters work every time. But I don't know how to 
PRINT a PEEK in machine language. 

Eric Rotenberg 

First, sparkle can cause spurious collisions with sprites, 
but you have to relocate the character set, not the screen, 
to disable the sparkle. Seco11d , be aware of the nature of 
the collisio11 register. It is set whe11 two sprites collide, 
and stays set, even after the sprites have moved away 
from each other. 

Also, the register is cleared when you try to read 
it , so you can't keep doi11g a11 LOA or a PEEK to check 
for different collisions. Tile first PEEK resets the reg­
ister. If the sprites are still touching, they will then set 
the collision register again. When you are checking 
for a collision , save the results of the first PEEK for 
later use. 

BASIC B For The Atari 400 And 800? 
1. Is Atari going to make a Revision B of BASIC, 
as found in the new XL series on cartridge or other 
form for the 400 and 800 computers? 
2. I've been having trouble with my BASIC car­
tridge. Pac-Man works just fin e, but when I plug 
in BASIC, either the screen goes blank, or I get 
two clicks and the screen goes blank, or it goes 
right into memo pad mode. This happens after I 
put in any other cartridge. Can anyone help me? 

Kevin Bailey 

As far as we know, Atari has 110 plans fo r offe ring a11 
upgraded BASIC. 

Even though ROMs are sturdy, solid-state devices, 
they can be damaged by static £:/ectricity or by being 
dropped. It 's a good idea to ground yourself (by touching 
something made of meta/) before you operate any com­
puter equipment. But your BAS/C's 11ot necessarily 
bad. You may just need to clean the contacts . 

Normally, the contacts are not exposed, but you 
can stick a pencil or paper clip into the slot to lower the 
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protective hood. Then, using a swab and rubbing alcohol, 
thoroughly clean the contacts, then let the cartridge 
dry . Incidentally, this is also a recommended procedure 
for your Operating System board and other RAM 
boards. You may also want to try some TV tuner cleaner 
in place of the rubbing alcohol. 

We don't know of any problems with one cartridge 
leaving the machine in a state that prevents it from 
running another cartridge, especially since the power is 
cut off between cartridge changes. If any other readers 
are having similar problems, or have a cure, please 
write in . 

Slow Tl BASIC 
In his review of Robot Runner for the TI-99/4A in 
COMPUTE!, January 1984, Tony Roberts stated that 
games written in BASIC on the TI are notoriously 
slow because the microprocessor can't interpret 
BASIC fast enough. I want to clear up any impli­
cation that the TMS9900 CPU in the 99/4A is at 
fault. 

TI BASIC is indeed slow, due to the unusual 
architecture of the machine and the design of the 
BASIC interpreter. First of all, the RAM in which 
BASIC programs are stored is not CPU RAM . The 
16K of RAM in the 99/4A is maintained by the 
TMS9918A video display processor (VDP). There 
are only 256 bytes of CPU RAM in the 99/4A 
console. 

Every time the microprocessor accesses or 
RUNs a BASIC program, it must request the pro­
gram from the VDP one byte at a time, one state­
ment at a time. This causes a great increase in 
execution time, because the microprocessor must 
wait for the VDP. While the TMS9900 micro­
processor is a word-oriented (16 bits) chip, the VDP 
works in bytes . 

The second reason why TI BASIC is so slow 
is that the interpre ter itself is not written in 
machine language. It is written in another high­
level language known as Graphics Programming 
Language, or GPL. The GPL interpreter is also 
built into the 99/4A console. Thus, whenever a 
BASIC program is RUN, a double i11terpretatio11 
takes place. This is similar to writing a BASIC 
interpreter in BASIC for an IBM PC. It is really 
amazing that the TMS9900 can run BASIC as fast 
as it does, considering. 

Chris Clark 

Use Of COMPUTE! Programs 
Concerning the " Readers' Feedback" of Sep­
tember 1983, you stated that the programs in COM­
PUTE' are not in the public domain, and that only 
people who own a specific issue of COMPUTE! can 
have access to the programs in that issue. My 
question is, what if a computer club takes out a 









disks, but also on prepackaged disks. I have read 
�~�h�a�t� these �e�~�r�o�r�s� mean in Appendix B of my 
disk users gmde, but these descriptions don't tell 
me much. 

Could you please give me more information 
on these errors, and tell me what I can do about 
them? 

Jay Elmore 
The fact that this occurs both on your own disks and on 
commercial disk programs strongly indicates a hardware 
problem. Ask the dealer from whom you purchased the 
drive for the address of the nearest service center and 
have the drive checked out. 

Sprite Data Problems 
I am a Commodore 64 owner and I have a question 
about sprites. I understand how to create a sprite 
and move it around the screen. I also know how 
to move more than one sprite, if the data for them 
is the same. My problem occurs when I have more 
than one set of data. I can't seem to get both sprites 
on the screen at the same time. The Programmer's 
Reference Guide doesn't have an example with two 
sets of data. I would appreciate it if you would 
help me out. 

Seth Hausman 

Jim Butterfield replies: �
I can think of two possible problems with your sprites: �

1. You may have forgotten to link each sprite to its 
drawing in memory. With normal memory mapping, 
sprite 0 needs to have its drawing number (usually 11, 
13, 14, or 15) placed into memory address 2040, sprite 
1into2041, and so on up to sprite 7 into address 2047. 
If you use drawing number 11, the drawing of the sprite 
should be in addresses 704-766 decimal; for number 
13, addresses 832-894; for number 14, addresses 896­
958; and for 15, 960-1022. 

2. Many sprite register addresses control all eight 
sprites at the same time. To turn sprite 0 on, you would 
POKE 53269,1; to turn sprite 1 on, you would POKE 
53269,2; to turn them both on, you would add 1 and 
2 and POKE 53269,3. The following table shows the bit 
values for each sprite: 

Sprite �0-1 �
1-2 �
2-4 �
3-8 �
4 - 16 �
5-32 �
6-64 �
7-128 

Thus, to turn on sprites 0, 2, and 4, we add 1+4+16 
and POKE 53269,21 . 

Be sure that you keep the difference between a sprite 
number and a drawing number clear in your mind. 
Several sprites can use one drawing (or "definition"); 
or a single sprite can be switched from one drawing 
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to another as it moves its arms, legs, tentacles, or 
whatever. 

Using Atari Cartridge Memory 
I have an Atari 800, and am currently writing a 
text-adventure game using the Assembler Editor 
cartridge. I hope to run the program without the 
cartridge when I'm finished. How can I use the 8K 
block of RAM used by cartridge (not to mention all 
those zero-page pointers that the cartridge uses)? 
Does it have to go to waste? I hope not, because 
I'll need all the memory I can get for this thing. 

John Bushakra 
No, the memory need not be wasted, but you cannot 
test the program with the Assembler Editor. fust define 
the 1:1emory �y�o�~� need, �t�h�~�n� assemble your program 
to _dzsk. The ob1ect code wzll not go into memory, but 
will become an executable object file on the disk. The 
syntax is: 

ASM,,#D:filename 

You can then take all the cartridges out of your machine, 
boot DOS, then Load Binary File. If you make these the 
last two lines of your machine code 

*=$2EO 
.WORSTART 

where S!ART is a label for the start address, your pro­
gram will run automatically after it is RUN. Otherwise, 
you'll have to use Run At Address to start your program 
from DOS. 

More Solutions For Tl Cartridge 
Loading Problems 
In the January 1984 "Readers' Feedback," I read a 
question about TI-99/4A cartridge loading prob­
lems. The problem was with lockup of the 
keyboard and broken screen display patterns after 
�i�~�s�e�r�t�i�o�n� of a program cartridge. The remedy 
given by COMPUTE! was to clean the contact strips 
of the program cartridge. I've found this to help, 
yet also discovered that this is not necessarily the 
complete solution. The cartridge connector exten­
sion that protrudes from the main circuit board 
may also be at fault. To remedy the problem means 
disassembling the computer, cleaning the contacts 
on both sides and both ends of the cartridge con­
nector extension. This solved all of the problems I 
had encountered. 

Richard Winslow 

About four months after buying my TI, I had the 
same problem with loading the cartridges. I solved 
the problem by taking apart the computer and 
straightening the bracket which the cartridge 
plugs into. (It was bent.) Works perfectly now. 

David L. Jones 



Whether you're a be­
ginner or an experi­
enced user, Reston can 
expand the world of 
the Commodore 64'" 
for you. 
COMMODORE 64'" 
COLOR GRAPHICS: A 
BEGINNER'S GUIDE, 

by Shaffer and Shaffer, explains how the 
Commodore 64 operates and teaches 
you how to read, understand and write 
simple basic programs for generating 
color graphics. Each topic includes a 
BASIC programs, line-by-line explana­
tions, and illustrations of what the screen 
should look like. 

COMMODORE 64'" DATA FILES, A 
BASIC TUTORIAL, by David Miller, is a 
step-by-step tutorial which takes the 

mystery and misery out 
of creating files. You'll 
learn how to manipu­
late and create your 
own files for home, 
hobby, business, educa­
tional, and investment 
purposes. 
ADDING POWER TO 
YOUR COMMODORE 64'", by Steve 
Cates and Vahe Guzelimian, uses a first­
of-its-kind utility approach to help you 
master more of the advanced computing 
power of your machine than you ever 
though possible. You'll get an inside look 
at the workings and advanced features, 
all in an easy-to-understand style. 

MASTER MEMORY MAP: COMMO­
DORE 64'", by Pavelko and Kelly, is a 
clearly written, friendly guide to all the 

Commodore 64'"'s 
memory locations 
places inside the com­
puter which act in 
special ways. You'll 
learn lots of special 
uses, including how to 
make music or create 
special characters for 
video games. 
You can find these guided tours of the 
Commodore 64'" at your local bookstore 
or computer store. Or order directly from 
Reston at (800) 336-0338. 

Reston Computer Group 
A Prentice-Hall Company 
11480 Sunset Hills Road �!�;�.�a�~�~� 
Reston, Virginia 22090 
COMMODORE 64 is a trademark of 
Commodore Electronics 



I discovered that slightly li fting the back of an in­
place cartridge seems to improve contact. So I 
cemented a small rectangle of soft black plastic 
about .1 inch thick onto the cartridge insertion 
area to lift each cartridge a little. 

I also use a "Widgit" (Navarone Industries) 
that holds three command modules and prevents 
some wear and tear on contacts. 

John K. Newell 

VIC Video Revisited 
I made some modifications to Jim Butterfield's 
program in "Visiting The VIC-20 Video, Part 4" 
(COMPUTE!, August 1983) that I think your readers 
will be interested in. Although the program is a 
little slow, the patterns that result are remarkable. 

The program is short, but because of the 
lqops, it runs for a while. To get some really inter­
esting three-dimensional patterns, try inputs with 
a value of 1.02, 1.03, 1.04, etc. The input sets a 
step value for line 600. An input of 2 will give a 
gray field . 

William B. Broome 

100 POKE56,22:CLR 
105 INPUT"{CLR}PATTERN #" ;C 
110 POKE36869,222 
120 POKE36866,144 
130 POKE36867,32 
200 FORJ=6144T08191 
210 POKEJ,0:NEXTJ 
300 FORJ=0T0255 
310 POKEJ+5632,J 
320 NEXTJ 
330 FORJ=37888T038911 
340 POKEJ,0:NEXTJ 
600 FORJ=6100T08800 STEPC 
610 X=l28 
620 FORK=JTOJ+7 
630 POKEK,PEEK(K)ORX 
640 X=X/2 
650 NEXTK,J 
700 GOT0700 

Try adding STEP C to li11e 620 as well , to get another 
i /1 teresting effect. 

Another Kerosene Warning 
A letter in your January 1984 issue questioned the 
use of kerosene heaters near a home computer. 
You compared the emissions of a kerosene heater 
to those of a gas stove, and suggested the use of 
an electrostatic air cleaner as a precaution. 

The sulfur content of most kerosene fuels is 
high enough to create sulfur oxide levels that are 
technically in violation of EPA clean air regula­
tions. These sulfur oxides can corrode exposed 
metals and cause problems with electrical contacts. 
Besides the corrosion of metals, the sulfur oxides 
can cause health problems. 

Since the combustion products of kerosene 

18 COMPUTE! Moy19B4 

are gases and not particulates, an electrostatic air 
cleaner wiJl not help clean the air of sulfur oxides. 
An activated charcoal filter may help, but this is 
not a common appli ance in most homes. Corrosion 
problems may not occur with other electronic 
appli ances, such as televisions or radios, because 
the components are soldered or otherwise perma­
nently fixed inside the appliance. 

Those appliances which use exposed electrical 
contacts, such as game cartridges and computer 
keyboards, are most prone to corrosion by sulfur 
oxides. Readers should avoid the use of kerosene 
heaters in a home with a computer, electric type­
writer, or silver tea set. 

W. ) . Tolonen 

VIC Graphics And Super Expander 
I'd like to share something with other readers 
who have VIC Super Expanders. We find that it 
interferes with some programs written for the 
unexpanded VIC, especiall y ones with custom 
characters. When I find such a program, or am 
told to "remove all expansion devices" for a certain 
program, I add the following as the fir st line in 
the program (or enter it in the direct mode before 
RUNning the program), and the program runs 
fine with the Super Expander left in . (In the case 
of two-part programs, insert the lin e in the second 
part.) 

POKE51,30: POKESS,O: POKE52,30: POKE56,30: 
POKE646,6 

This has worked on every program I've encoun­
tered so far, and what's nice about it is that you 
are left with the additional memory as well. 

Robert M. Bleich 

The Whiz Kids Were Right 
I would like to point out an error in your response 
to David Smith's question about Whiz Kids (COM­
PUTE!, February 1984). You mention that the 
sprinkler system that they turned on should have 
shorted out the terminal they were using. You 
may have missed this, but it did short out. For a 
whi le they were successful in keeping the terminal 
dry by standing over it, using their jackets as um­
brellas. But when the water did get to the terminal, 
it shorted out. 

Karen Wilson 

COMPUTE! welcomes questions, comments, or 
solutions to issues raised in this column. Write to: 
Readers' Feedback, COMPUTE! Magazine, P.O. 
Box 5406, Greensboro, NC 27403. COMPUTE! 
reserves the right to edit or abridge published �~� 
letters. �~� 



The road to floppy success is paved with Gold Standards. 
Maxell can speed your success in 

computing. Helping you avoid the 
traps that can block the way to the 
information you've stored. After all, 
our disk has outpaced every other in 
performance tests. And earned a life­
time warranty. 

Consider this: disks travel through a 
disk drive where heat builds up. And 
up. Only Maxell designed its protective 
outer jacket to defy 140°F. So the disk 
keeps its shape. And keeps your infor­
mation on track. 

Ma.,cll Corporation of America. 60 Oxford Drive. Moonachie. N.J. 07074 201-440·8020 



The Digita l Palette: 
Fundamentals Of Computer Graphics 

Selby Bateman. Assistant Editor. Features 

Your computer screen is a colorful 
gateway to the world of digitized 
graphics . But to appreciate all the 
video magic that's available, you 
first have to understand the basics. 
Here's a look at the pixel power be­
hind your computer's video display. 

"I remember standing back with 
everyone else, saying 'There's 
no way; I'm never going to touch 
this thing. It's not creative 
enough,'" says Kari Beims with 
a laugh. "I took a computer 
graphics class; it was full of 
people like me who are in the 
graphic arts field . And they were 
petrified." 

The "thing" that petrified 
Beims and her classmates was, 
of course, a computer; a machine 
which, when used as a graphics 
tool, can appear so novel, so 
daunting, and ultimately so 
seductive that artists at first ex­
posure may be simultaneously 
attracted and repelled. 

Beims and many others have 
changed their views about the 
computer as a graphics machine. 
An artist at Maximus, Inc., of 
McLean, Virginia, Beims now 
uses and helps promote her com­
pany's new Visualizer, one of a 
new breed of graphics software 
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packages for home computers 
that is as easy to use as it is 
useful. 

"It's a lot of fun," Beims 
says. "I can do it, and I have no 
programming experience. I 
mean, I walked into here know­
ing nothing about computers." 

An Undeniable Attraction 
Graphic artists like Beims may 
be among the most perceptive 
analysts of how well a computer 
functions as a graphics tool. And 
although the polls haven't yet 
closed, Beims and a growing 
number of other artists are pre­
dicting a landslide in favor of the 
computer. 

"It's getting-I hate to use 
this term because everybody 
says it-but it's getting user 
friendly; it truly is," Beims says. 
"People are starting to ask 
graphic artists what they need, 
and the results are beginning to 
show up in the computer soft­
ware and the peripherals. And 
we need that." 

The glow of a computer 
screen is the first thing that 
attracts many people to com­
puting. You don't have to know 
anything about pixels, raster 
scans, character sets, and RGB 
monitors to appreciate that 

something special, something 
new and powerful is possible 
when you can decide what ap­
pears on a TV screen. 

If you want to create color­
ful, high-resolution graphics for 
games, business, or art, today's 
microcomputers have the 
capabilities to produce almost 
any image you wish. Peripherals 
such as light pens, graphics tab­
lets, and touch screens will free 
you from the restrictions of the 
keyboard. And graphics soft­
ware packages are becoming 
surprisingly easy and powerful 
tools for designing anything 
from pie charts to paintings. 

You Don't Have To Be 
A Genius 
A 20-year fascination with com­
puter graphics led Joseph Deken 
to write the text last year for Com­
puter Images: State of the Art, a 
full-color collection of computer 
artworks. Deken, an assistant 
professor of computer sciences 
and general business at the Uni­
versity of Texas at Austin, uses 
an Atari 800 and one of the IBM­
compatibles at home. He believes 
you don't have to be a genius to 
understand and appreciate com­
puter graphics. 

"I use graphics to teach 



RESTON 
MAKES THE 

ATARI 
CHILD'S 

PLAY 
Reston Computer Group'" 0

A Prentice-Holl Company _ . 
11480 Sunset Hills Rd. 

Reston, VA 22090 

Avail able at your local bookstore and computer retailer, 
or call us at (800) 336-0338. 

Reston has the books which make learning to program 
Atarin' computers fun. 

HELLO, COMPUTER: �
AN INTRODUCTION �~� �-TO BASIC, by Lawrence 
P.Huelsman, can help 
both teen and adult 
beginners learn BASIC 
on many computers, 
including Atari '", using 

SURVIVAL ON 
PLANET X WITH THE 
ATARI'. HOME 
COMPUTER, by Orkin 
and Bogos, uses the 
exciting adventures of 
Vivian on Planet X to 
teach kids basic 

drills, programming problems, games, programming concepts and techniques. The 
cartoons and on easy conversational style. fun is interspersed with short programs, 

illustrated by noted animator Bud Lucky. 
ATARI '" LOGO ACTIVITIES, by Steve DeWitt, provides over 150 activities 
which encourage young and old alike to be inventive and creative when 
using Atari Logo'" educational language. The book includes five big 
projects and on in-depth discussion of Logo." 

A+ PROGRAMMING 
THE ATARI ", by Jock 
ADVENTURES WITH 

IN ATARI '• BASIC, by 
Hardy, teaches you how John Reisinger, is a self­
to write adventure study workbook which 
games in Atari PILor·, gives you step-by-step 
Microsoft BASIC, and instructions for BASIC 
BASIC. It includes six programming on the 
actual adventure games Atari 400, 800, 600XL 

to study, type in, and ploy, plus tips and and BOOXL'" computers. Stressing top-down 
techniques to help you create your own. programming in a fun and friendly manner, 

this book is perfect for school, workshop 
and computer camp. 

ATARI, ATARI PILOT, ATARI LOGO and ATARI 400, 800, 600XL If you want to make learning about Atari'" computers fun, then 
and SOOXL are registered trademarics of Alan, Inc. make Reston the teacher. 



PCjr, the newfamily 
andpersonal computer 
from IBM,®comes with a /,ot 
ofbright ideas to help make 
computing easy. 

7'he keySi for example, 
are co/,or-coded to help you 
hit the right ones. 

Some software programs 
come with keyboard overlays 

to make working with 
c., them more convenient. 

Then there's the 
keyboard itself. 

We call it the IBM 
''Freeboard" because 

zl's free of a ... 
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about computers in introductory 
courses at the university," he 
says. "I'm always concerned 
with the stereotype that com­
puters just have to do with 
mathematics. And I'm concerned 
with how to get students who 
aren't mathematically inclined 
interested in computers. Graphics 
winds up being a good vehicle 
for that." 

An important first step in 
anyone's computer graphics 
education is the knowledge that 
capabilities costing thousands of 
dollars on mainframes just a few 
years ago are now available on 
inexpensive microcomputers. 
Learning the basics of computer 
graphics can now be inexpen­
sive, simple, and often fasci­
nating. Once you've picked up a 
few of the fundamentals, you'll 
probably appreciate your com­
puter's graphics abilities even 
more. 

Have Gun, Will Travel 
Faster than the eye can follow­
anywhere from 25 to 60 times a 
second-an electronic "gun" in 
your television or video monitor 
discharges a beam of electrons 
toward the screen. As the elec­
trons hit a phosphor coating on 
the inside of the video display, 
the individual picture elements 
which make up your screen­
called pixels-are lighted. This is 
a cathode-ray tube, the most 
common television and micro­
computer screen display system. 

Rapid-fire painting and re­
painting of the image on the TV 
screen is accomplished by the 
electron gun's repeated drawing 
of a set number of parallel lines 
(usually 525) from left to right 
and from top to bottom. This 
technique, known as a raster 
scan, occurs continuously and so 
rapidly that images appear to 
move smoothly across the 
screen. 

The creation of characters 
and shapes on your computer 
screen is similar to the effects 
produced when thousands of 
college football fans use flip cards 
24 COMPUTE! May 1984 

The selectio11 scree11 from Penguin Software's The Complete Graphics System. 

to spell messages of team sup­
port from the stands. The 
densely packed pixels flip either 
on or off, and from color to color, 
in response to directions from 
the computer. The more pixels, 
the higher the quality, or resolu­
tion, of the screen image. 

A monochrome, or single­
color, video display uses one 
electron gun. Red-green-blue 
(RGB) monitors use three elec­
tron guns, resulting in a higher 
resolution than the composite 
video you're used to seeing on a 
color television set. 

Characters, Grids, And 
Turtles 
There are several ways to create 
graphic images on a computer 
screen. First, you can make use 
of the alphanumeric characters­
letters and numbers-built into 
the ROM (Read Only Memory) 
of your system. Many micro­
computers, such as the Commo­
dore 64 and VIC-20, have a paral­
lel set of graphics characters­
various lin es, curves, and 
boxes- built into permanent 
memory. Using them as building 
blocks, you can combine charac­
ters into a variety of figures . 

A more time-consuming, 

but flexible method for creating 
graphics is to manipulate the 
individual pixels. You tell the 
computer which pixels you want 
lighted and in what colors by 
communicating with it in a lan­
guage, such as BASIC. In a per­
sonal computer which has a high 
resolution of, say, 320 x 200 
pixels, there are 64,000 graphic 
points which you can potentially 
control. Locations in your com­
puter's memory literally form a 
video map of what you can ad­
dress on the screen. 

(For more information on 
actually creating color graphics 
on your computer, see COM­
PUTE f's First Book of Atari 
Graphics, COMPUTE!'s First Book 
of Commodore 64 Sound n11d 
Graphics, and other COMPUTE! 
books.) 

Turtle graphics is a third way 
of producing images on your 
screen. Based on the Logo pro­
gramming language, turtle 
graphics helps to teach program­
ming and geometric principles. 
A small triangle on the screen­
the imaginary turtle-can be 
directed to move about the 
screen, leaving an image in its 
wake. Intricate patterns can be 
achieved through this simple, 



YOU'VE 
GOT TO DIG 

DEEP TO FIND 
A MORE 

EXCITING GAME 
THAN 

MINER 2049ER:M 

Now, Reston brings Commodore VIC-20'" 
and Commodore 64'" owners one of the hottest 
home computer games ever created-Miner 
2049er!" Help the legendary Mountie, Bounty 
Bob'" chase the dastardly Yukon Yohan through 
an abandoned uranium mine-all ten levels of 
it. But you've got to avoid the deadly radioac­
tive mutants. And watch out for pulverizers, 
explosives, slides and falls. And grab all the 
treasure you can along the way. And beat the 
clock. Any computer game you've played up to 
now has just been practice for Miner 2049er:· 
It's fast and furious, a gold mine of action for 
the serious computer gamer. And Commodore 
VIC-20'" and Commodore 64'" owners can get it 
only from Reston. 
A Creative Pastime'" from 

Re4ton SotfWCVte 
A Prentice-Hall Company 
11480 Sunset Hills Rd. Reston, VA 22090 
Available at your local computer retailer or coll us at 
(800) 336-0338. 
Commodore VIC·20 and Commodore 64 are 
registered trademarks of Commodore Computer, Inc. 

M i 204.,er ond Bounty Bob are registered trademarks of Big Five Software. 
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ENTER:THEBRADYADVENTURE �
lf you're bored with the ordinary, you and your Commodore 64. Whether 

dreary functions you've been perfom1- you're a beginner, an advanced user, 
ing day-by-day and even games have a whiz kid, a parent, a teacher or a 
lost their luster, Brady brings back hacker, Brady publishes the books to 
the adventure! You and your teach you how to make the most of 
Commodore 64 can enter a whole your computer. From BASIC to games, 
new colorful world of excitement - from graphics to sound, from software 
if you're in command. to debugging, these books will let you 

Brady Communications, Inc. , key into your imagination in micro­
puts you in control of the fun with a time and bring it up on creen. Enter 
complete line of amazingly easy-to­ The Brady Adventure-the excite­
read books, publi hed especially for ment is all yours. 



BLAST OFF WITH BASIC �
GAMES FOR YOUR �
COMMODORE 64 �

David Busch �
This is the first really fun 

approach to BASIC ever devised. The 
book containing time-tested, highly 
visual games makes it easy to learn 
BASIC programming on the Com· 
modore 64 computer. It includes 25 
games that take advantage of the 
Commodore's special features 
including graphics, sound and joy­
sticks. The programs are even suitable 
for customizing for fwther fun. 
1984/128pp/ paper/ISBN 0-89303-333-2/812.95 

BLAST OFF WITH BASIC �
GAMES FOR YOUR VIC 20 �

David Busch �
Twenty-five games make it simple to 
learn BASIC for your Vic 20. With 
twenty-five, time-tested, highly 
visual games, this book lets you take 
full advantage of the fun available on 
yourVic20. 
1984/ 128/ paper 0-89303-334 -0/ 812.95 

COMMODORE 64: �
AN INTRODUCTION TO BASIC �

PROGRAMMING AND �
APPLICATIONS �

Larry Joel Goldstein & Fred Mosher �
In this volume the master teacher 

has taken a hands-on approach to 
BASIC language and practical real­
life applications. The book gives a 
complete and up-to-date account of 
what the Commodore 64 is and how it 
works. Page by page, the reader is 
introduced to DOS and BASIC. It 
shows how to program for personal 
and professional needs and includes 
programs for mailing lists, word pro­
cessing, telephone lists, graphics, 
sound, and file handling-plus exten­
sive coverage on structuring, planning, 
and debugging programs. 
1984/288pp/ paper/ ISBN 0-89303-381-2/$14.95 

ADVANCED BASIC �
PROGRAMMING FOR THE �

COMMODORE 64 AND OTHER �
COMMODORE COMPUTERS �

Michael Richter �
This is the next step for the 

Commodore user who has mastered 
the basics and wants to move on to 
more advanced software. In this book, 
the reader will learn how good 
programs are WJitten, how to read 
and use them, how to know a good 
one when they see it, and how to gain 
knowledge through the expe1ience of 
w1iting advanced software. 
!984/204pp/paper/ ISB"1 0-89303-302-2/$14.95 

COMMODORE 64: GETTING �
THE MOST FROM IT �

TimOnosko �
Written for users with little or no 

previous programming experience, 
this handy guide is the only somce 
with information on all three versions 
of the Commodore 64. It includes 
material on both the classroom model 
and the portable version. It offers a 
thorough and understandable intro­
duction to the computer-including a 
solid approach to BASIC program­
ming. It covers word processing, 
color graphics, and sound. 
1983/320pp/ paper/lSBN 0-89303-380-4/$14.95 

BRAIN GAMES FOR KIDS AND �
ADULTS USING THE �

COMMODORE 64 �
John Stephenson �

Between the front and back 
covers, this volume contains more 
than 40 exciting and challenging 
games. Designed to entertain and 
educate the reader, it teaches pro­
gramm.ing and the application of some 
very important mathematical concepts, 
without the pain. The games are short 
and precise and are targeted toward 
whose who learn best by doing. They 
can be played and enjoyed without an 
understanding of the mathematics 
involved. This is one volume you'll 
want to have for fun -for k.ids of 
all ages! 
1984/ 160pp/ paper/ ISBN 0-89303-349-9/$12.95 

BRAIN GAMES FOR KIDS AND �
ADULTS USING THE VIC 20 �

John Stephenson �
This is the volume especially for 

your Vic 20. Containing more than 40 
�c�h�a�l�l�e�n�g�i�n�~� games, the book teaches 
programmmg and some basic math­
ematical concepts simply in the doing.
Be sure and have this book to make 
your Vic 20 more fun. 
1984/ 160pp/ paper/ ISB 0-89303-347-2/$12.95 

HANDBOOK OF BASIC FOR �
THE COMMODORE 64 �

Fred Mosher & David Schneider �
For the beginner, here is the 

book to buy with your Commodore 64. 
It is simply organ.ized by BASIC 
programming statements so while 
programming, the user can go directly 
to the information he needs without 
confusion or delay. This one-of-a-k.ind 
guide contains the same information 
as the BASIC reference manual 
supplied with your Commodore, re­
written especially for the new user. It 
presumes no knowledge of BASIC 
and explains the materials supplied 
in the manual. 
!984/256pp/ paper/ ISBN 0-89303 -505-X/$14.95 

These and other Brady Books 
written specifically for your Com­
modore 64 and Vic 20 are available at 
B. Dalton Booksellers, Walden Books, 
and other fine bookstores and com­
puter dealers nationwide. Or, call 
800-638-0220 for information. Brady 
Communications, Inc. is a Prentice­
Hall Company, located in Bowie, 
Maryland 20715. 
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but subtly powerful graphic 
language system. 

To Mimic More Closely 
As microcomputers become 
more sophi ticated graphic 
machines, a similar proces is 
occurring with the devices used 
to draw and paint images on the 
computer screen. The graphics 
software no1.v ava il able reli cs 
more and more on such periph­
eral devices as joysticks, li ght 
pens, graphics tablets, touch 
screens, and mice (defined 
below). 

These p ripherals fa ll into 
three basic price ranges, accord­
ing to research conducted by 
Koala Technologies, producer of 
the Koala Pad Touch Tablet and 
the Gibson Li ght Pen. You can 
find game paddles and most 
joysticks from $15 to $30; 
trackballs, mice, graphics tablets, 
and better li ght pens from $30 to 
5400; and precision tablets, called 
digitizers, from 5400 on up. (See 
"Light Pens And Graphics Tab­
lets" and"A Graphics Glossary," 
both in this i sue.) 

All of these device attempt 
to mimic more closely the actual 
procedure of drawing or painting 
on a fl at surface, as opposed to 
the more indirect, less satisfac­
tory process of typing in graphics 
commands on a keyboard. 
Often, a joystick, light pen, or 
graphics tablet may be used in 
conjunction with keyboard com­
mands to produce lines, boxes, 
circles, rays, points, and various 
fill patterns. 

Other commands all ow you 
to transpose and merge image , 
lock onto and move parts of a 
picture, magnify sections of an 
image for more detailed work, 
save pictures for later use, and 
select or chanae color 

For Atari And 
Commodore 
Kari Beims says that a mouse- a 
hand-controll ed device which 
rolls on a flat surface to move 
the screen cursor-is the most 
successful device for creating 
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A Graphics Glossary 

ASCII: (Pronounced askey) American Standard Code for Information 
Interchange. A standard code used in microcomputers to represent 
alphanumeric information (letters, numbers, and symbols). The 
capital letter A, for example, is represented in ASCfI code by the 
number65. 
bitmap graphics: A high-resolution graphic plotting technique by 
which pixels (picture elements) on a computer creen are turned on 
and off . 
CAD: Computer-aided design. The use of computer graphics to 
help in design development and modification, often eliminating the 
need to create costly or dangerous prototypes. CAD i usually as­
sociated with CAM, or computer-aided manufacturing. 
character graphics: The text characters that appear on your computer 
screen when it is turned on, including letters, numbers, symbols, 
and punctuation marks. 
CRT: Cathode-ray tube. A video display terminal, such as a television 
or video monitor, which uses a beam of electron particles to draw 
images on a screen's phosphor coating. The electron beam can write 
on the screen with a single beam or, more commonly, in a series of 
parallel lines to form an image. (See raster scan and vector scan.) 
electron gun: The mechanism within a CRT which shoots a narrow 
beam of electrons at the screen, creating images. The beam is con­
stantly redrawing the screen at speeds usually ranging from 25 to 60 
times a second. Monochrome (single-color) displays use one electron 
gun. Red-green-blue (RGB) displays use three -separate guns (one 
for each color), and have a higher resolution than the composite 
color displays found on television sets. 
fractals: Geometric patterns which, when repeated, can create new 
patterns seemingly unrelated to the original forms. Especially useful 
in computer generation of detailed maps and duplication of the 
intricacies of many natural objects. 
graphics set: The complete set of graphics characters that a computer 
can display. 
graphics tablet: A pad, usually square or rectangular, on which the 
X and Y coordinates of the computer screen can be plotted by the 
use of a stylus, or, on some models, your finger, allowing you to 
create graphic images. 
icons: Graphic symbols, most often used as visual representations 
of computer software options and procedures. For example, a 
paintbrush icon would represent the painting option in a graphics 
software package. Similarly, a trash can icon might indicate a delete 
option. 
image processing: Computer enhancemen.t and alteration of photo­
graphs and other graphic images by digitizing a picture into pixels, 
each of which is then measured for light and color intensity. The 
pixels can subsequently be manipulated to change the image. 
light pen: A stylus which emits low-level electrical pulses and, when 
pulled across a computer screen, creates an image. Most often used 
in creating graphics and in interacting with software menu options. 

graphics. " It 's closer to the kind you've got more control. And �
of tools you' re used to working it 's closer to the actual produc­�
w ith . With a joystick or a li ght ti on work you've done before," �
pen, it' s a little different. The she says. �
mouse lets you work flat-on; Software companies are �



Logo: An easy-to-use, graphics-oriented programming language 
originally developed to help children learn programming and the 
concepts of geometry. 
mouse: A small hand-controlled device which rolls on a flat surface, 
allowing you to control the screen cursor, draw graphic images, and 
select from menu options. 
phosphor coating: The coating inside a CRT that glows when struck 
by a beam of electrons. A computer activates an electron gun to 
draw and redraw graphic images at high s'peed on the coating, thus 
producing graphics that appear to move smoothly across the screen. 
pixel: Picture element. The smallest graphic point addressable by a 
computer. Pixels are turned on or off to form the characters and 
graphic images on a computer screen. 
raster scan: A video picture drawn by an electron gun which sweeps 
horizontally across the screen in a series of parallel lines at a high 
rate of speed. The most common method by which a microcomputer 
system displays a screen image. 
resolution: The clarity of a video image based on the number of 
pixels available on the display screen. The more pixels there are, the 
higher the resolution and the more detailed the screen image. 
RGB monitor: Red-green-blue monitor. A high-resolution color 
monitor which uses three electron guns to produce very clear and 
crisp images. By comparison, a color television would normally 
have a composite color video system in which the three primary 
colors would be blended, producing a lower quality video display. 
simulation: Computer graphics created to model reality in appear­
ance and usually in performance. Numerous airline companies, for 
example, use computer-generated flight simulations to help train 
their personnel. 
sprite graphics: Sometimes called movable object blocks (MOBs), 
sprites are programmable graphics characters that can move around 
the screen independent of the primary screen image, the background. 
touch screen: A video screen or plastic screen overlay which allows 
you to draw, write, and make menu selections from the screen at 
the touch of a finger or stylus. 
turtle graphics: Closely associated with the Logo programming 
language, the turtle graphics system is most �o�f�t�~�n� used in an educa­
tional context, especially in teaching children about computer pro­
gramming and geometric shapes. A triangular screen cursor (the 
turtle) moves across the face of a display monitor in response to 
directions entered into a computer, allowing the user to program a 
wide variety of geometric graphic images. 
vector scan: A video picture drawn by the focused beam of an electron 
gun, much like a pencil's movement across a piece of paper. This 
produces a slower, but higher quality, video image than the parallel­
line technique of a raster scan. 
video chip: A tiny microprocessor on a silicon chip which handles 
the video data within a computer, assisting the central processing 
unit (CPU) by managing the screen image. 

exploring all types of input de­
vices in order to give users the 
right mix of creative flexibilit y 
and control. The newer packages 
offer more options, and a greater 

number of practical applications 
as well. 

One such product is the 
Visua li zer graphics animation 
package introduced by Maxim us, 

Inc., at Softcon, the international 
conference and trade fair of the 
software industry, held recently 
in New Orleans. Available now 
for the Atari computer with at 
least 48K and disk drive, the 
$49.95 package should be ready 
for the Commodore 64 in May. 

"The goal with Visualizer 
was to create a graphics program 
completely for the nonprogram­
mer, which would be useful 
besides just being a creative out­
let," says Beims. "The Visualizer 
gives you the option, in addition 
to creating slid es, of adding ani­
mation effects and putting to­
gether a slide show using up to 
26 screens. 

Synchronizing Slides 
And Sound 
"You can synchronize them with 
an audio track so that you've got 
a customized audiovisual pre­
sentation. You can move the 
slides ahead manually, or use a 
timer through the computer," 
she says. "In addition to being a 
graphics program, it 's useful. 
You can use it for teaching, train­
ing, business and sales presenta­
tions, retail advertising, and 
instructional lessons for the kids 
at home." 

The package uses automatic 
drawing functions for circles, 
ovals, boxes, borders, and 
diagonals, and has 18 different 
text style options that can be 
used with graphics. The slides 
you create can be printed in black 
and white with an Epson MX 
(with Graftrax), FX, or RX series 
printer, or with a C. Itoh (NEC, 
Prowriter, or other) printer. A 
joystick is used for drawing, 
with a variety of colors and brush 
sizes available. 

Two more recent graphics 
software products which com­
bine usefulness with ease of use 
are The Graphics Magician (on 
disk for Apple, Atari, and Com­
modore at $59.95 and for IBM by 
the end of 1984) and The Complete 
Graphics System (on disk for 
Apple at $79.95), both from Pen­
guin Software. 
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The Visualizer by Maxim us, Inc., allows a variety of text faces to appear 011 the 
same screen with animation graphics. 

"With The Complete Graphics 
System, I basically wanted to set 
up an all-in-one tool for people 
to use to create computer 
graphics," says Mark Pelczarski, 
founder and president of Pen­
guin Software. 

Hundreds Of Colors 
And 3-DToo 
The package is compatible with 
most input devices, and allows 
three-dimensional line drawings 
to be reproduced on a variety of 
plotters. There are over 100 avail­
able colors and 96 brushes. Por­
tions of any individual screen 
may be magnified from two to 
eight times for easier manipula­
tion of pixels. And text may be 
added with graphics in a variety 
of ways. 

Penguin also sells several 
programs which can be used in 
conjunction with The Complete 
Graphics System. Additional Type 
Sets ($19.95) provides 50 extra 
typefaces and character sets. 
Map Pack ($19.95) includes out­
line maps of all 50 states, the 
continents, the U.S., and Cana­
dian provinces. Transitions 
($49.95) is a presentation system 
30 COMPUTE! Moy1984 

which will let you organize pic­
ture disks and turn them into 
slid e shows. More than 35 dif­
ferent screen wipes are available. 
That is, you may clear the screen 
from top, bottom, left, or right 
sides; use geometric-pattern 
clearing techniques and wind­
shield wiper effects, among 
others. Finall y, Paper Graphics 
($49.95) is a utility that will let 
you print any high-resolution 
graphics screen to your printer. 

"The Graphics Magician soft­
ware is actually two different 
sets of programs. One is a draw­
ing program geared toward 
people who are going to use it in 
[creating] other software- like 
educational software," says 
Pelczarski. "There's a huge 
amount of educational software 
out there that's been done using 
The Graphics Magician." 

The Graphics Magician uses 
machine language animation 
routines with the same tech­
niques that are used on arcade 
games. Up to 32 independent 
objects can be assembled in the 
animating process. The package 
also includes a high-resolution 
picture/object builder, which lets 

you store hundreds of color pic­
tures on a single di k. More than 
100 colors are available for use 
as well. 

Screens A La Mode 
Almost all of the top-selling 
microcomputers have extensive 
grqphics capabilities, but you'll 
want to spend some time learning 
your own machine's features. 

The Apple Ile, for example, 
has a high-resolution mode with 
six colors and 280 pixels hori­
zontally by 192 pixels vertically. 
There is also a 40 x 48-pixel low­
resol u tion mode with 16 colors. 
Apple's new Macintosh, which 
uses a monochrome display, has 
a whopping 512 x 342-pixel re­
solution. Obviously, very fine 
graphic detail is possible with 
this many pixels. 

The Commodore 64 has 16 
colors, several modes-includ­
ing a 320 x 200 graphics mode­
and eight independently pro­
grammable sprites (24 x 21-pixel 
movable screen objects), which 
allow you more opportunities to 
create animation. The VIC-20 
also has 16 colors and a graphics 
resolution of 176 x 184. 

The Atari 600XL and 800XL 
each have 320 x 192 graphics 
resolutions, as well as 256 colors 
(16 colors with 16 luminance 
levels for each color). But the 
Ataris also have 11 different 
graphics modes, or varying com­
binations of colors and pixel 
densities, which extend its 
graphics capabilities. 

PC Pixels 
IBM's PC and PCjr each have 
the same 320 x 200-pixel, four­
color, high-resolution graphics 
mode, as well as the same 640 x 
200, two-color mode. But the PCjr 
also has three other graphics 
modes that the PC doesn't: a 
160 x 200, 16-color, medium­
resolution mode; a 320 x 200, 16­
color, high-resolution mode; 
and a 640 x 200, four-color, high­
resolution mode. 

Professional quality com­
puter graphics systems may start 
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