




to catch up to. It's compatible 
with over 3,000 programs and 
peripherals designed for the 
Commodore 64"', many of which 
your school may have. And in the 
128 and CP/M® modes, there are 
programs for students who want 
to get down to business and 
learn spreadsheets, file manage­
ment or other professional uses. 

More convenience. 
Here's a feature you'll also 

find intelligent. Should anything go 

wrong with your Commodore 128's, 
just call toll-free 800-247-9000. We 
have an exclusive school service 
agreement with RCA and over 600 
independent service companies 
to give you fast repair. 

When it comes to fitting more 
computers into a tight school 
budget, come size up the 
Commodore 128. For more 
intelligence, and a price that 
makes sense, you'll find irs 
one sure way to lower the 
COSt Of a higher education. Progromshown ls"ReadlngProlessor " fromCommodore. <C Commodore IPB• 

COMMODORE 128:: PERSONAL COMPUTER 
®App le is a registered trademark of Apple Computer. Inc AHigher Intelligence• CPIM Is o registered trademark of Digital Research. Inc 











----Editors Notes---­

Last month we mentioned some 
apparent communication problems re­
garding access to the new Amiga from 
Commodore. We're happy to report 
that comments in our editorial became 
moot before they reached print. Com­
modore's new senior management 
team moved quickly and smoothly to 
see that we, along with other maga­
zines in the industry, received even­
handed treatment in access to 
information. 

The Amiga is an important prod­
uct. We see a significant, lasting change 
in the way personal computers will be 
used and programmed and, thus, in the 
ways we cover computers. With the 
introduction of the Amiga (see the story 
on page 16) and the ST from Atari, 
consumer computing will never be the 
same again. 

Among other things, BASIC now 
faces its first serious challenge as the 
language of popular computing. When 
you turn on these new computers, you 
don't see the familiar BASIC greeting 
"READY." Instead, you see a Macintosh­
like "desktop" screen with icons, etc. 
This manager is called Intuition on the 
Amiga, GEM on the ST. BASIC is only 
one of several options, several lan­
guages you could load into the com­
puter from disk. A simple command, 
however, exits this environment and 
lands you in an IBM PC-like Amiga­
DOS, said to be quite like Unix, an 
operating system first developed for 
large minicomputers. The Atari ST's 
TOS will be similar. Both are command­
rich systems, nearly languages in 
themselves. 

COMPUTE! expects to continue to 
publish the majority of its programs in 
BASIC. The new machines' BASICs are 
large and fast. They include a generous 
set of graphics and sound instructions. 
Above all, everyone who buys an ST or 
an Amiga will have BASIC. That lan­
guage is being shipped with, though 
not built into, these computers. 

Interestingly, most commercial 
software announced so far for the ST 
and Amiga is not being written in ma­
chine language. Instead, it is being writ­
ten in C, a language popular among 
professional programmers which has a 
reputation for portability between com­
puters. Some have argued that this 
spells the end of assemblers, the end of 
writing machine language programs. 
We do not find that argument 
compelling. 

The argument goes like this : The 
new machines are faster (because the 
microprocessor, the 6BOOO, is more effi­
cient) and thus maximizing speed of 
execution by using machine language is 
no longer necessary. Compiled lan­
guages like C run sufficiently quickly. 
Lotus 1-2-3 is written in C. Also, some 
new BAS!Cs and operating systems are 
largely C. 

The other factor in favor of ma­
chine language, its conservation of 
memory, is now less critical, too. Com­
pilers can use up computer memory 
rapidly. Amiga BASIC, written mostly 
in C, is about 96K large; Commodore 64 
BASIC, written entirely in machine lan­
guage, uses up only BK. Instead of hav­
ing to fit everything into 64K, the 
maximum memory which can be easily 
accessed by the older 8-bit chips, the 
new computers can access megabytes 
of memory. Tecmar, an Ohio company, 
is developing an expansion board for 
the Amiga which adds up to two mega­
bytes of memory. Hence, bulky, com­
piled programs don't cause much of a 
problem. There's memory to spare. 
However, even though the Amiga and 
ST each have 192K of ROM space, both 
machines' operating systems-written 
largely in C-have to be supplied on 
disk with early models. The compiled C 
is too big to be built into ROM until 
programmers can optimize and con­
dense the code. 

Chas its advantages, but one fact is 
overlooked: Machine language is the 
computer's language. All other lan­
guages are compromises, less direct 
ways of telling the computer what you 
want it to do. This indirection slows the 
computer down for many of the same 
reasons that you would be slowed 
down in a foreign country. No matter 
how similar the two languages, from 
time to time you would be forced to 
resort to hand signals, symbols, even to 
looking things up in a dictionary. Like­
wise, a compiled programming lan­
guage results in a more or less indirect 
communication with the computer. 
Even the best compilers produce bulki­
er and less efficient programs than does 
pure machine language. 

Something similar to the current 
popularity of C happened when home 
computers were first introduced. BASIC 
was then the most common language 
for commercial programs . Spread­
sheets, word processors, and games 
were sold which were entirely BASIC. 

They were slow, had few features, and 
used up much of the available memory 
space. 

Now that there is a transition from 
64K to 512K, quadruple the processing 
speed, and far better graphics and 
sound-most any good program is go­
ing to be impressive. The new machines 
make their software look good in the 
same way that calculators made the 
early BK Commodore PET look good. 
It's a whole new level of power and 
control. But the shock of the new 
doesn't last. Software companies will 
compete along the classic lines: They 
will all try to offer the fastest product 
with the most features . Once again we 
are likely to see a migration to machine 
language as programmers vie with each 
other to take their machines to the limit. 

The 68000 is not a new chip, but it 
is new to home computers. Introduced 
by Motorola in 19Bl , it cost over $200 
until recently. It is the chip in the Apple 
Macintosh, and sales of that computer 
have helped drive down the price to its 
current $20, making it affordable as the 
new consumer CPU. How does the 
6BOOO differ from the 6502, the chip in 
most current popular computers (Apple, 
Atari, Commodore, etc.)? Essentially, 
things like multiplying large numbers 
are easier to do, fetching and storing is 
faster and more efficient, what took 
several steps to accomplish in the 6502 
can now be done in a single operation. 

Of course, we won 't see the ulti­
mate software the minute the new 
hardware is introduced. It will take time 
for programmers to investigate the new 
territory. But judging from the prelimi­
nary software we've seen, the new 
computers offer stunning opportunities 
for creative programming and-what­
ever languages are used-the resulting 
software will take us far beyond what 
we've experienced on today's home 
computers. We plan to bring you some 
of that stunning programming in the 
pages of COMPUTE! in the coming years . 

Editor in Chief 

Senior Editor 
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If you have any questions, comments, or 
suggestions you would like to see ad­
dressed i11 this column, write to "Readers' 
Feedback," COMPUTE!, P.O. Box 5406, 
Greensboro, NC 27403. Due to the volume 
of mail we receive, we regret th at we 
cannot provide personal answers to tech­
nical questions. 

Relational Operators 
I recently typed in the TI-99/4A game 
"Circus" (COMP UTE!, February 1984) 
and noticed the following statement in 
line 50: 

SC=SC+(H=l20)*-50+(H=ll2)*-7
5+(H=l04)*-100+((H=l28)*(Ml= 
1)*250) 

How does this statement work? 
Dan Schwarz 

Although your question concerns a TI 
progra m, the answer applies to BASIC 
programming on a wide variety of com­
puters. The complex statement that has 
you puzzled calculates the game score 
(va riable SC) by using the equal sign (=) 
as a relational operator. Though its syn­
tax looks odd, it efficiently takes the place 
of several IF-THEN statements. 

In "Circus" the balloon (variab le H) 
popped by the claw11 ca11 be in the bottom 
row (character number 120), in the middle 
row (character 112), or the top row (104). 
Character 128 signifies the bonus balloon. 
A bottom row balloon scores 50 poi11ts, the 
middle row scores 75, the top row is worth 
100, and a bonus balloon scores 250 points 
provided its color is yellow (Ml= 1; see 
line 80 of the program). 

The expression (H = 120) doesn 't 
change the value of H. Instead, it performs 
a logical test similar to IF. When H equals 
120-when you pop a bottom-row bal­
loon-this expression returns a value of 
-1 . Any expression that evaluates to -1 
is considered to be true. When H equals 
any other number, the computer returns O 
to show the expression is false. (Tl, Com­
modore, and IBM PC/ PCjr computers 
evaluate true expressions to -1; Apple, 
Atari, and Timex/Sinclair computers use 
1 rather tha11 -1.) 

Say that the clow11 pops a balloo11 in 
the bottom row. Since H equals 120, the 
expression (H = 120) is trne and evaluates 
to -1. This value is multiplied by -50 to 

add 50 to the score (multiplying two nega­
tive numbers produces a positive num­
ber). Since H= 120 is true, the other 
expressions (H =11 2, H=104, and 
H= 128) are false, so the multiplicatio11s 
yield 0 and the score doesn't change. The 
remaining expressions in the example in­
crement the score when you pop balloons 
in the middle and upper rows or pop the 
bonus balloon (character 128) when it's 
yellow. Other relational operators include 
<, >,AND, OR, and NOT (if available in 
your dialect of BASIC). String expressions 
work as well as numeric expressions, and 
relational operations are particularly effi­
cient when combined with ON-GOTO or 
ON-GOSUB statements. 

Atari Tape-To-Disk Transfer 
When I bought a disk drive for my Atari 
system, I was faced with retyping all 
the machine language programs (like 
SpeedScript, COMPUTE!, May 1985) I had 
previously saved on tape. Instead, I 
found a way to use " Atari MLX" to load 
a machine language program from tape, 
and then either save it as a binary disk 
file or make a boot disk. To make a 
binary file, change line 390 of MLX as 
follows: 

390 � IF N=-19 THEN MEDIA= ASC(" 
D"):DTYPE=70:GOTO 720 

Change line 390 as follows to make a 
boot disk: 

390 � IF N=-19 THEN MEDIA= ASC(" 
D"):GOTO 720 

After that’s done, run MLX and follow 
the instructions, loading from tape and 
saving to disk when appropriate. 

David L. Pettite 

Thank you for the information. Readers 
should note that this temporary change to 
line 390 is only for converting tape files to 
disk fi les. It is not a correction to MLX, 
and should not be permanently incorpo­
rated into your copy of Atari MLX. 

64 Key Beeper 
Is there a program for the Commodore 
64 that will cause a beep when a key is 
pressed? 

Jeffrey Gurr 

The following program adds audible feed­

back to the keyboard of your 64, as fo und 
on Atari computers. (Ironica lly, owners of 
Atari 400s and BOOs frequently write us 
for a way to tum off the built-in keyboard 
beep.) The program puts a short, inter­
rupt-driven machine language routine in 
an unused memory area (679-760), acti­
vates the beep routine, then erases itself. 
Be sure to save a copy of the program 
before running it, and turn up the volume 
on your TV or monitor. This routine is 
designed to be used in direct mode (while 
you're typing a program, etc.) rather than 
in program mode (while a program is 
running). It doesn't interfere with most 
BASIC operations, but any program that 
creates other sounds, changes the hard­
ware interrupt vector, or alters locations 
3-4 and 679-760 may disrupt the beep or 
ca use other problems. You should always 
disable the beep (press RUN / STOP­
RESTORE) before rnnning other pro­
grams. En ter SYS 679 to turn it back on. 

1 S=679:N=S 
2 READQ:IFQ=256THEN4 
3 POKEN,Q:N=N+l:CK=CK+Q:GOT02 
4 IFCK<>9233THENPRINT"ERROR IN 

DATA":END 
5 SYS(S):NEW 
6 DATA 120,169,206,141,20,3,16 

9,2,141,21,3 
7 DATA 162,0,138,157,0,212,232 

,224,25,208,248 
8 DATA 169,15,141,24,212,169,6 

7,141,5,212,169 
9 DATA 17,141,1,212,88,96,165, 

197,201,64,240 
10 DATA 30,197,3,208,6,165,4,2 

40,2,208,24 
11 DATA 169,32,141,4,212,169,3 

3,141,4,212,165 
12 DATA 197,133,3,169,1,133,4, 

208,4,169,0 
13 DATA 133,4,76,49,234,256 

Simpler IBM Unprotectlon 
On CompuServe’s PC-SIG disk #184 
you can find a simpler procedure for 
unlocking protected IBM BASIC pro›
grams (see "Unlocking IBM BASIC Pro›
grams" by Peter Nicholson, COMPUTE!, 

June 1985). Written by Todd Pollock, 
this method uses BSAVE and BWAD 
commands to restore the portion of 
RAM that is disabled by a protected 
program. First, type in any two- or 
three-line BASIC program such as this: 

10 PRINT "HELLO" 
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See your dealer . .. ®M@lDGICorwrtteorcallformorelnformation. Forclrectordersenclose$49.95=.oo 
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Diner’s Club, MasterCard, and Vlsa accepted. 

713 Edgebrook Drive �
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20 GOTO 10 
30 END 

Save the program by entering this 
line: BSAVE "UNPRO.CIM",&H400 
,&H7F. To unprotect a protected pro­
gram, load the protected program into 
memory, then enter this line: BLOAD 
"UNPRO.CIM". I suspect that Nichol­
son's procedure may be required on 
Some compatibles, since Pollock's does 
not simply query a standard location for 
standard information. A quick test on 
my friend's Sperry PC-compatible 
showed that it disables the BLOAD 
command while a protected program is 
in memory. However, Pollock's proce­
dure does have the advantage of requir­
ing much less typing. 

Guy R. Winters 

We tested this method on the PC and PCjr 
and found that you need to BSAVE only 
one byte of memory. Type in any one-line 
program such as 10 END. Then enter this 
command: BSAVE"UN.PR0", 1124,1. The 
BSAVE command saves one byte of memo­
ry at location 1124 (&H464 hexadecimal). 
Now load a protected program (one that 
was saved with SAVE"filename",P), and 
load the one-byte file with BWAD"UN­
.PRO". On the PC/ PCjr, the protection 
evaporates and you can list, edit, or save 
the program as usual. Also, PEEK and 
POKE are reenabled in direct mode. 

Th e PC and PCjruse location 1124as 
a flag : It contains 0 when an unprotectea 
program is in memory and 254 after you 
load a protected program. The BSAVE 
shown above saves location 1124 at a time 
when we know the flag is set to 0. The 
BWAD simply loads the 0 back into loca­
tion 1124, resetting the flag to signify no 
protection. As you found by testing your 
friend's Sperry, "compatibility" is a rela· 
tive concept. Evidently one of the Sperry 
designers knew or anticipated this trick, 
and prevented it by disabling BWAD. 

Although program protection dis­
ables POKE and PEEK in immediate 
mode, both commands are still legal in 
program mode (at least on the PC/PCjr). 
Thus, a protected program can unprotect 
itself while running (for instance, if you 
enter a password) and an unprotected pro­
gram can protect itself as well . The PCs 
we tested put a 254 in location 1124 to 
indicate protection, but in fact any non­
zero value seems to set the protection flag: 
Editing, listing, PEEKing, and POKEin& 
are ruled out, and you can resave the 
program only in protected format. 

Dlsabllng Apple's Break Key 
According to your answer to Ale) 
Tarlecky's letter in December 1984, thE 
RESET key can be disabled on the. 
Apple Ile with the command POKE 
1012,PEEK{1012) AND 10. But is therE 
a way to also disable the CONTROL-C 

function to keep people from breaking 
out of my programs? 

Mike Sanders 

Yes, there is. After Applesoft BASIC exe­
cutes a program statement, it checks for 
any errors that might have occurred. At 
the same time, it checks to see if CTRL-C 
was pressed. If so, Applesoft responds as it 
does when it encounters a syntax error or 
illegal quantity error. Normally, it stops 
the program and displays an appropriate 
error message (BREAK IN line#). 

The secret to trapping CTRL-C is an 
instruction that changes the way Apple­
soft handles such errors-the ONERR 
statement. For instance, once the com­
puter executes a statement such as 
ONERR GOTO 1000, it responds to any 
error-including the CTRL-C function­
by transferring control to line 1000 (or any 
other line you specify with ONERR). 
Make sure, however, that the line speci­
fied in the ONERR statement actually 
exists in your program. Otherwise, Apple­
soft searches for an undefined line when 
an error happens, causing another error. 
The result is an endless loop and a locked­
up computer. 

You should put an error-handling 
routine starting at the line 1111mber re­
ferred to by ONERR. This routine should 
PEEK location 222, which contains an 
error code. If this location contains 255, 
then CTRL-C was pressed. The best way 
to deal with CTRL-C is to have your error 
routine GOTO the program's main menu 
or some other predictable location, so that 
CTRL-C still causes a break but doesn't 
stop the program. 

If PEEK(222) isn't 255, th en CTRL-C 
wasn't pressed-an actual error occurred. 
This could be a disk error (wrong disk in 
the drive, no disk, disk full , etc.) or an 
error in your program. It is usually easier 
to let Applesoft handle the errors that you 
aren't expecting. You can do this by 
POKEing memory location 216 with 0 to 
cancel the ONERR trap. Then use the 
Applesoft RESUME instruction, which re­
executes the statement that caused the 
error in the first place. Since the instruc­
tion didn't finish the first time, you should 
get the same error, but this time the pro­
gram halts with an appropriate error 
message. 

Tl Supplles 
Just after I purchased a TI-99/4A com­
puter, the company went out of busi­
ness. Does this mean I won't be able to 
purchase anything for my computer? I 
would like to purchase Extended 
BASIC, a printer, and other peripherals. 

Kathy Armstrong 

Texas Instruments is still very much i11 
business; it has simply stopped manufac­
turing home computers such as the TI­
99/4A. Fortunately, TI-99/ 4A products 

are still available. The following firms 
carry software, hardware, and peripherals 
(this is the most complete and accurate list 
we were able to compile at time of 
publication): 

Triton Produ cts 
P.O. Box 8123 
San Francisco, CA 94128 
1-800-227-6900 
Unisource Electronics, Inc. 
P.O. Box 64240 
Lubbock, TX 79464 
1-800-858-4580 
MSW Computers & Electronics 
22 East Tioga Street 
Tunkahannock, PA 18657 
1-800-233-3266 
Tenex Computer Express 
P.O. Box 6578 
South Bend, IN 46660 
219-259-7051 

Reader Cynthia Becker informs us 
that hardware and software are also avail­
able through the TI-99/4A National 
Assistance Group. After paying a $10 
membership fee, you are entitled to pur­
chase TI products from this organization 
and receive its newsletter as well: 

TI-99/4A National Assistance Group 
P.O. Box 290812 
Ft. Lauderdale, Florida 33329 
(305) 583-0467 

Commodore 16 Conversions 
I have found that programs written for 
the VIC-20 Super Expander will run on 
the Commodore 16 as well if you add 
the BASIC 3 .5 statement SCALE 
1= 1023•1023 to the beginning of the 
program. The 16 uses different tokens 
for graphics keywords like DRAW, 
POINT, and so on. But the programs 
•Nill load without any problem from 
disk or tape. After you load the pro­
gram, edit the lines that contain those 
keywords and save it again. It should 
run just fine. 

John Elliot 

Thanks for the information. 

Trapping IBM's Break Key 
I own an IBM PC and have been trying 
to trap the Ctrl-Brk keys. I have looked 
in a tremendous number of books, but 
still couldn't find anything about it. I 
haven't been able to scan the keyboard 
for the information I need. How can I 
trap those keys? 

Patrick McGarry 

Since many readers have asked this ques­
tion, we'll show you two techniques that 
work with BASICA or Cartridge BASIC 011 
either the PC or PCjr. Tire following pro­
gram traps both Ctrl-Break (break) and 
Ctrl-Alt-Del (reboot). 
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An In-Depth Review �

Tom R. Halfhill , Editor 

Three years in the making, Commodore’s new 
Amigapersonal computer was.finally introduced 
at a lavish media event in New York this summer. 
Commodore says the new machine should be 
available by the end ofAugust. This report was 
compiled from sessions with the Amiga prior to 
its release. �

C ommodore's Amiga is 
much more than just an­
other new computer. It's a 

pivotal machine that may well shat­
ter the traditional boundaries and 
prejudices which for years have di­
vided the microcomputer market­
place. It defies classification as 
simply a home computer, game 
computer, business computer, or 
hacker's computer. In fact, the Ami­
ga's power, versatility, and ease of 
use may qualify it as the first true 
personal computer. 

The Amiga is not a me-too 
clone, or a cautious step sideways, 
or an incremental step forward. It's 

a genuine leap to a new generation 
of advanced personal computers. 
The Amiga will be the yardstick by 
which all other new computers 
over the next few years will be 
measured. 

What sets the Amiga apart is 
that no other computer on the mar­
ket can do so many things so well. 
To match its power as a business 
computer, you'd have to go all the 
way to a $4,000 IBM AT or even a 
minicomputer; to surpass its graph­
ics and animation capabilities, 
you'd have to invest in a $10,000 
dedicated graphics terminal; to sur­
pass its sound and music features, 
you'd have to buy a music synthe­

sizer. The Amiga is that rare ex­
ample of a general-purpose 
machine that excels at specialized 
applications. 

This versatility transcends the 
traditional computer categories tak­
en for granted over the years. For 
example, although it's certainly 
possible to use a machine such as a 
Commodore 64 as a business com­
puter, or a machine such as an IBM 
PC as a home computer, some com­
promises are usually inevitable. But 
the Amiga should prove to be 
equally suitable for the most de­
manding business people, home 
users, programmers, educators, 
children, video artists, and elec­
tronic musicians. In addition, it's 
easy enough for a beginner to learn 
quickly, yet deep enough to fasci­
nate the most impassioned late­
night hacker. 

Commodore, too, senses that it 
has a new kind of computer on its 
hands. The company is going out of 
its way to avoid calling the Amiga a 
business computer or a home com­
puter. Furthermore, Commodore is 
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A message from a l.eading software publisher. 

WHYELECTRONIC ARTS �

"The Amiga wi ll revolutionize 
the home computer induscry. lcs 
the first home machine that has 
everything you want and need 
for all the major uses of a home 
computer, including encertainmenc, 
education and productivity. The 
software we're developing fo r the 
Amiga will blow your socks off. We 
think the Amiga, with ics incom­
parable power, sound and graphics, 
will give Electronic Ans and the 
entire induscry a very bright future:· 

Trip Hawkins 
President, Elcc1ronic Aru 





High-resolution graphics on the Amiga are startlingly close to broadcast­
quality TV pictures. This image of a mandrill was digitized directly from a 
photograph and reproduced on the Amiga's 640 X 400-pixel screen. 

trying to disassociate the Amiga 
from its earlier line. The label on 
the computer, peripherals, and 
company-branded software says 
"Amiga," not "Commodore"; and 
one Commodore executive has 
asked writers to refer to the com­
puter as the "Amiga from Commo­
dore" rather than the "Commodore 
Amiga." Apparently, Commodore 
doesn't want potential buyers to 
prejudge the Amiga by Commo­
dore's previous products. Although 
the best-selling VIC-20 and Com­
modore 64 have earned well­
deserved reputations as powerful 
computers for the price, they are 
dismissed by some as "game com­
puters" or "toy computers." But 
now there's an under-$1,500 per­
sonal computer which can comfort­
ably outperform much more 
expensive business computers as 
well as the best arcade machines. 

More than old technology may 
be rendered obsolete by computers 
like the Amiga. The new generation 
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may also change a lot of old­
fashioned thinking. 

Here's a quick review of the Amiga's 
major features: 

• Motorola 68000 chip for the 
central processing unit. This 16/32­
bit microprocessor is also found in 
the Apple Macintosh and Atari ST 
series. 

•Three special integrated chips 
nicknamed Portia, Daphne, and 
Agnes. Portia handles sound and 
input/output; Daphne handles the 
video; Agnes controls memory ac­
cess and also contains two special 
devices, blitter and copper (short 
for coprocessor), which work to­
gether to produce stunning anima­
tion and graphics. 

• 256K of Random Access 
Memory (RAM) standard. A clip-on 
memory board that hides behind a 
plastic cover on the front of the 
system unit adds another 256K; fur­
ther expansion up to six megabytes 
(6,144K) is possible by adding 

boards onto the side expansion bus 
(see below). 

• 192K of Read Only Memory 
(ROM) containing operating system 
routines. Most of the operating sys­
tem, however, is loaded from disk 
into RAM on early model Amigas. 
This leaves about 130K RAM free 
on a 256K system. The operating 
system won't be burned into ROM 
chips until later . Commodore 
hasn 't decided if upgrade ROMs 
will be available for early 
purchasers. 

• Built-in microfloppy disk 
drive. This double-sided drive 
squeezes 880K of data on a single 
hardshell 31/2-inch disk. Four exter­
nal drives can be daisy-chained to a 
port on the back panel. 

•Two-button mouse controller. 
This plugs into one of the two joy­
stick ports on the side of the 
machine. 

• Detached typewriter-style 
keyboard with separate cursor 
keys, numeric keypad, and ten spe­
cial function keys. Interestingly, the 
keyboard not only returns a value 
when a key is pressed, but also 
when the key is released-a highly 
unusual feature. Also, Commodore 
says the Amiga can be operated 
completely from the keyboard, 
even if you unplug the mouse and 
hurl it across the room by its wire 
tail. 

• Two-level operating sys­
tem-AmigaDOS and Intuition, a 
Macintosh-style user interface that 
uses a mouse, icons, pull-down 
menus, screen windows, and multi­
ple screens. 

• Multitasking. The Amiga can 
run several application programs 
simultaneously, and AmigaDOS can 
even perform several DOS func­
tions at once in different screen 
windows. 

• Four sound channels with 
stereo output. The sound capabili­
ties are the best of any personal 
computer available-a wide variety 
of musical instruments can be sim­
ulated with fidelity approaching 
that of professional-quality synthe­
sizers. A pair of phono jacks on the 
rear panel sends two sound chan­
nels to each auxiliary input jack on 
your stereo, or they can be plugged 
into a mono sound system. There 
are also provisions for digital sound 
sampling with optional equipment. 
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This picture was created on the 320 X 200 graphics screen by an artist at Island 
Graphics, an Amiga software developer. 

•Outputs for analog RGB (red­
green-blue) monitors, composite 
color and monochrome monitors, 
and TV sets. Commodore is selling 
its own fine-pitch RGB monitor un­
der the Amiga brand name. An 
RGB monitor is highly recommend­
ed for the Amiga, because the 
higher-resolution graphics modes 
exceed the capabilities of composite 
monitors and TVs. 

• Centronics-standard parallel 
port for printers and other 
peripherals. 

• RS-232 serial port for print­
ers, modems, and other peripher­
als. Tecmar, Inc., of Cleveland, 
Ohio, is introducing a 2400 bits­
per-second modem for this port. 

• Expansion port that carries 
every line on the system bus. This 
port, on the right side of the system 
unit, is extremely versatile and will 
be used for memory expansion be­
yond 512K RAM, among other 
things. Tecmar is introducing a 20­
megabyte hard disk drive and an 
expansion board that adds a 
battery-backed-up clock/calendar, 
a second RS-232 port, and up to 
two megabytes of RAM. Coproces­
sors are another possibility. 

• A total of 4,096 colors, far 
surpassing any other personal com­
puter on the market. Up to 16 or 32 
colors can be displayed simulta­
neously in the standard graphics 
modes, and all 4,096 can be shown 
onscreen in a special mode called 
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hold and modify. 
• Graphics modes of 640 X 400 

with 16 colors; 640 X 200 with 32 
colors; 320X400 with 16 colors; 
and 320 X 200 with 32 colors. The 
screen display system bears a closer 
resemblance to 8-bit Atari comput­
ers than to existing Commodores­
not surprising, since some of the 
Amiga designers were among those 
who built the original Atari 800 in 
the late 1970s. For example, a series 
of memory registers-not color 
memory-determines which colors 
will be selected onscreen. Among 
other things, that means that the 16 
or 32 colors displayable in the 
graphics modes can be any of the 
4,096 possible hues, and that 
changing a color register instantly 
changes the color of everything 
previously drawn in that color. 

• Eight multicolor sprites. The 
sprites can be reused on various 
parts of the screen to create even 
more moving objects. In some 
ways, they resemble Atari player/ 
missile graphics instead of Commo­
dore 64-style sprites-they aren't 
square blocks, but rather tall strips 
which extend the full height of the 
screen . Unlike Atari players or 
Commodore sprites, however, the 
Amiga's sprites are 16 pixels wide 
and can display four colors simulta­
neously with resolution equivalent 
to the 320 X 200 mode. By over­
laying sprites, up to 16 colors can be 
displayed per object. 

• Text modes of 40, 60, or 80 
columns. Actually, the Amiga has 
no true text modes in the conven­
tional sense; all characters are dis­
played in high-resolution graphics. 
This makes possible a wide variety 
of onscreen type styles. 

• Speech synthesis as a stan­
dard feature . This is simulated in 
software, not built into the hard­
ware. The male voice seems to have 
a foreign accent and definitely 
sounds like a computer, but is more 
understandable than most speech 
synthesizers. English text-to­
speech conversion is included. 

• BASIC on disk. Two BASIC 
interpreters are in the final stages of 
development-ABasiC (Amiga 
BASIC) and a Microsoft BASIC 
which Commodore says resembles 
Microsoft BASIC for the Macintosh. 
According to Commodore, the 
Amiga will be shipped with the 
Microsoft BASIC, and ABasiC will 
be optional. Both are very powerful 
languages with support for graph­
ics, animation, sound, operating 
system calls, and the Intuition user 
interface. Other interpreters, com­
pilers, and assemblers (including 
Pascal, Forth, and C) will be avail­
able soon after the Amiga is 
introduced. 

Although prices still haven't 
been firmed up at this writing, it 
appears the basic system unit with 
256K RAM, built-in disk drive, de­
tached keyboard, mouse controller, 
operating system software, and 
BASIC will cost $1,000 to $1,500. 
The same system with 512K RAM 
and a high-resolution RGB color 
monitor will cost about $2,000. 

A s personal computers have 
grown more powerful over 
the years, designers have 

wrestled with a dilemma: ease of 
use versus full flexibility. Beginners 
and casual users need a computer 
that's simple to learn and operate, 
while advanced users don't want to 
be bogged down with distractions. 

The Amiga designers have 
worked out a compromise by offer­
ing an operating system that can be 
used both ways. With Intuition, the 
Macintosh-like interface, you can 
manipulate the system simply by 
pointing to menu items or icons 
representing the functions you 
want. For example, to call a disk 
directory on a Commodore 64, you 
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have to type LOAD"$",8 and then 
LIST-hardly mnemonic or intu­
itive. But on the Amiga, you can call 
a directory simply by rolling the 
mouse to point at a disk icon; the 
files on the disk will appear on­
screen as file folder icons. To delete 
a disk file, you no longer have to 
type OPEN15,8,15,"SO:filename­
":CLOSE15. Instead, you just point 
to a file icon and drag it into an icon 
of a trash can. 

With Intuition, you can shrink 
any screen into a window and layer 
several such windows on the screen 
at once. In effect, the computer 
screen resembles a desktop on 
which papers can be shuffled 
around or pushed aside. Windows 
can be opened, closed, resized, and 
moved about. You can even display 
multiple screens on top of each oth­
er, all with their own windows. 

More advanced users haven't 
been forgotten, however. Below 
this shell of windows and menus 
lies . the core operating system, 
Am1gaDOS-perhaps the most 
powerful disk operating system of­
fered on any personal computer. 
It's a command-line interpreter pat­
terned after Unix, and it also resem­
bles PC-DOS and CP/M. A large 
number of advanced functions-in­
cluding batch files and multitasking 
DOS commands-are available by 
typing keyboard commands at the 
AmigaDOS screen prompt. In fact, 
AmigaDOS even qualifies as a 
small programming language. It 
has commands for IF-THEN com­
parisons, branching to labels, and 
looping, so you can construct batch 
files to run the computer 
automatically. 

Furthermore, AmigaDOS was 
designed from the ground up as a 
multitasking operating system. Al­
though it is difficult to pick the 
Amiga's most impressive feature, 
multitasking is a top candidate. In 
effect, it's like having a mainframe 
computer with several terminals all 
to yourself. You can run several 
programs at once, in multiple win­
dows and screens, without notice­
ably affecting performance. 

For instance, you can run a 
word processor, spreadsheet, and 
database manager simultaneously, 
flipping between the three win­
dows as needed. Or you can print 
out a document with a word pro­
cessor in one window while writing 

An example of blitter animation. In this 
demo, the ball spins and bounces around 
the screen, with sound effects in stereo 
(see text). 

another document in a different 
window. Or you can work on sever­
al files at once-and even several 
versions of the same file-by run­
ning a single application program 
in several windows. Programmers 
can test-run a program in one win­
dow while editing the code in an­
other. Even ArnigaDOS itself can 
be running in multiple windows, 
processing a number of DOS com­
mands simultaneously. 

The limit on this kind of multi­
tasking depends on the complexity 
of the application programs and the 
amount of available memory. In a 
test using small BASIC programs, 
Commodore claims that Amiga­
DOS has handled 50 windows run­
ning 50 progran s at once. After 
that point, they lost track of what 
was happening. 

Part of the secret behind the 
Amiga's multitasking is its trio 
of custom chips. Like a team 

of busy assistants, they free the 
68000 microprocessor for more im­
portant jobs, sometimes to a star­
tling degree. For instance, a 
graphics demo on the Amiga fea­
tures a bouncing ball (see photo). 
The large checkered ball rotates on 
its axis in simulated 3-D while 
bouncing off the bottom and sides 
of the screen; the shadow it casts is 
transparent, partially obscuring the 
background text over which it 
passes; and bouncing sounds echo 
realistically from the left and right 
stereo speakers each time the ball 
hits a surface. Yet, while all this is 
happening, the 68000 is doing 
nothing but calculating the bounce 
angles, working at only 8 percent 
capacity. 

The blitter and copper are ca­
pable of cartoon-quality animation. 
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Another low-resolution screen created 
by Island Graphics. The artist used 
GraphiCraft, a drawing program de­
signed by the company that will be sold 
under the Amiga brand name. 

In fact, blitter animation is so good 
that Commodore hardly talks about 
the Amiga's sprite graphics. The 
blitter can move a screen object of 
any size, shape, and color at least as 
fast as a sprite. It even has such 
sprite-like features as proximity de­
tection and display priorities. One 
Amiga demo shows a futuristic 
street scene with moving objects 
passing behind and in front of each 
other on five levels-all without 
sprites. If you do choose to write a 
program with sprites and use up all 
eight, the blitter can simulate extra 
sprites to give you as many inde-. 
pendent objects as you want. 

Another fascinating feature of 
the Amiga is its ability to superim­
pose multiple screens, referred to as 
playfields. You can think of a play­
field as a giant sprite that covers the 
entire screen. By cutting holes in 
the playfield, you can see the other 
playfield which lies below it. Each 
playfield can be independently 
scrolled vertically and horizontally. 
In combination with sprites and 
blitter objects, this feature could 
lead to incredible 3-D games and 
other graphics effects. Intuition 
uses playfields to let you slide one 
screen away to reveal another be­
neath it, like a sliding chalkboard. 

Even more interesting things 
become possible when you add an 
optional video board (about $200). 
This lets you feed standard video 
signals into the Amiga and mix 
them with graphics. The video sig­
nals can originate from a video 
camera, videocassette recorder, 
laserdisc player, TV receiver with 
video output, or another computer. 
Island Graphics of Sausalito, Cali­
fornia, which is developing graph­
ics software for the Amiga, used 
video mixing to reproduce the 
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This Edgar Degas painting was carefully copied onto the Amiga's low-resolu­
tion screen by Island Graphics (see text). Although the 320 X 200 resolution 
·in this mode is no greater than that found on today's home computers, the 
Amiga's extensive color palette allows it to do more justice to the original. 

Degas painting seen in the accom­
panying screen photo. First, the 
painting was displayed onscreen as 
a video image; next, a drawing pro­
gram was superimposed; then, 
pixel by pixel, an artist traced the 
image in computer graphics by ma­
nipulating the mouse. 

When the optional video board 
is finished, this process will be 
automated by a feature called the 
frame grabber. As the term implies, 
the frame grabber can digitize an 
incoming video image automatical­
ly. You could capture any scene 
with a video camera, digitize it, 
modify it with a graphics program if 
desired, and then dump the image 
to a graphics printer. The Diablo 
color inkjet printer, with an Amiga 
printer driver, can closely repro­
duce any Amiga screen. We've also 
heard that work is underway on a 
laser printer capable of reproducing 
any screen image in color. 

Equally remarkable are the Ami­
ga's sound capabilities. On 
most computers, four sound 

channels mean you're limited to 
four-part harmony or four-note 
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chords. But because the Amiga cre­
ates sounds by simulating complex 
waveforms, it can play chords using 
only one sound channel. As a re­
sult, the Amiga can simulate a wide 
variety of musical instruments, 
often with uncanny realism. We've 
experimented with pipe organ 
sounds that would grace a cathe­
dral, drum sounds that could ham­
mer out a hot rap rhythm, and 
heavy-metal electric guitar chords 
that could blow you out of the 
room. 

The sound demo program we 
used lets you tinker with the syn­
thesized instruments merely by 
pulling down menus and selecting 
options with the mouse. No PEEKs, 
POKEs, programming skills, or 
computer knowledge is required. 
For instance, one menu contained 
parameters for the sound enve­
lopes, such as attack, decay, sus­
tain, and release. Submenus for 
each parameter presented such 
choices as "very slow" to "very 
fast. " By readjusting the electric 
guitar envelope for a very slow at­
tack and very fast release, we creat­
ed a backwards guitar sound 

reminiscent of 1960s records by 
Jirni Hendrix or the Beatles. 

On other computers, custom 
sounds can only be created by labo­
rious programming. But with an op­
tional accessory (price 
unannounced), the Amiga provides 
a shortcut-digital sound sam­
pling. Just as the frame grabber lets 
you digitize a picture, sampling lets 
you capture and digitize any sound 
fed into the Amiga from an outside 
source. Want to simulate a saxo­
phone? Just play a sax into a sound 
system that's plugged into the 
Amiga, or even hook up your stereo 
to the computer and pipe in some 
music from a favorite record, tape, 
or compact disc. We've also heard 
demos of digitally sampled 
speech-not to be confused with 
synthesized speech-that sound as 
good as tape recordings. 

Commodore says several com­
panies are working on music key­
boards that will tum the Amiga into 
a full-blown synthesizer. By using 
the computer's memory as a se­
quencer, the Amiga could become a 
multitrack recording studio for the 
additional cost of only a few hun­
dred dollars. 

This report only scratches the 
surface. A complete set of tech­
nical manuals for the Amiga 

resembles a stack of Manhattan 
phone books-it will be months, 
perhaps years, before they're fully 
explored by programmers and soft­
ware manufacturers. People are still 
developing new techniques on 
computers which have been avail­
able for years, and the Amiga is a 
whole order of magnitude more 
advanced. 

A significant number of com­
panies are now programming for 
the Amiga, and it appears that 
about two dozen packages will be 
available around the time the com­
puter hits the stores. These include 
everything from word processors to 
business-graphics programs to 
games. 

Looking toward the future, 
Commodore says this computer is 
just the first in a series of Amigas, 
and that this one represents the low 
end. What's to follow? Commodore 
isn't saying. Perhaps the best thing 
about the Amiga is that it stretches 
our imaginations a little bit further. 

© 









ble to attending local colleges. But 
what really made the difference 
was the ability to take courses with­
out leaving home. Because classes 
proceed at the student's own pace, 
Pearce was able to undergo surgery 
six months ago without interrupt­
ing her coursework. And academi­
cally, they find the classes as 
worthwhile as those taken the tra­
ditional way. 

"I would say the courses are 
challenging enough," says Pearce. 
"They're like peanuts-you keep 
wanting to come back for more. 
And to bat around ideas with a 
Ph.D. is really wonderful to me." 

What began as a project to 
teach people how to use 
modems has grown into a 

telecommunications network 
which allows students to use com­
puters to earn high school and col­
lege degrees, take noncredit 
self-improvement courses, and " at­
tend" seminars conducted by noted 
authorities. Graduate degrees in 
business administration have even 
been added to The Electronic Uni­
versity, which was developed by 
TeleLearning Systems, Inc. of San 
Francisco, a company founded in 
1983 by entrepreneur Ron Gordon. 

Close to 15,000 students are 
now taking classes and seminars in 
subjects ranging from economics to 
the subtleties of California wines. 
And the number of colleges and 
universities participating in The 
Electronic University has topped 
1,700-all of which offer credit for 
courses taken through EU. Among 
the major institutions participating 
in EU are Cornell University, 
American University in Washing­
ton, D.C., Boston University, Vir­
ginia Tech, the New York Institute 
of Technology, Brigham Young 
University, the California State 
University system, the State Uni­
versity of New York, and many 
other state university systems. If 
enough coursework is completed to 
obtain a degree, the diploma is is­
sued by the participating institu­
tion, not EU. It 's up to students to 
make sure they meet the require­
ments of the college from which 
they want to receive the credit. EU 
has counseling services, however, 
to guide students through a degree 
program. 
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Close to 15,000 
students are now taking 
classes and seminars in 
subjects ranging from 

economics to the 
subtleties of California 

wines. And the number 
of colleges and 

universities participating 
in The Electronic 

University has topped 
1,700. 

All it takes to enroll in EU is a 
computer (the system is compatible 
with the Commodore 64, IBM 
PC/PCjr, and Apple II series), a 
modem, and an enrollment pack­
age from EU. The package, a one­
time investment, costs $79.95 for 
the Commodore 64 and $149.95 for 
Apple and IBM computers. If you 
don't own a modem, TeleLearning 
will sell you one for about $100. 

Tuition ranges from $12 for a 
seminar up to $295 for some 
courses leading to a degree. In addi­
tion, students pay connect-time 
fees to participate in seminars and 
to access the more than 60 online 
databases. These fees range from 
about 17 to 80 cents per minute, 
depending on which database is ac­
cessed and when the call is placed. 
(A $15 monthly minimum is re­
quired.) To avoid long-distance 
charges, the phone calls are made 
to a local network number. 

EU offers seven degree pro­
grams, including associate degrees 
in science, management, and the 
arts; bachelor's degrees in business 
administration and the arts; and 
three master of business adminis­
tration (MBA) degrees-a general 
MBA and two specialized MBAs in 
technology/engineering manage­
ment and individual financial 
planning. 

Courses for college credit and 
self-improvement aren't the only 

services available. The enrollment 
package also offers tutoring pro­
grams for children, an electronic li­
brary with more than eight million 
books, counseling services, and 
courses in business and profession­
al skills. Once students receive the 
enrollment package, they can sign 
up for whatever services they want. 
Credit courses begin every 60 days. 

A fter students register, they're 
mailed an information 
packet on the courses they 

selected. The packet includes as­
signment outlines, a list of text­
books and other required materials, 
and the procedures of the institu­
tion delivering the course. 

Students also receive a floppy 
disk containing a general introduc­
tion and a serie·s of lessons. A typi­
cal lesson might include onscreen 
instruction, a textbook reading as­
signment, or other outside activities 
assigned by the instructor. Periodi­
cally, students must use their com­
puter to transmit a progress report 
to their instructor via electronic 
mail (E-mail). They can also send 
questions about the course material 
and receive answers from the in­
structor by E-mail. Instructors re­
spond to E-mail messages within 24 
hours. In addition, students can 
schedule an online conference with 
the professor during designated of­
fice hours. 

Some courses feature online 
exchar.ges with the instructor and 
even electronic forums with other 
students-a kind of class discus­
sion via computer. Seminars also 
employ realtime conferences. Stu­
dents sign on with their computers 
at the appropriate time, and the 
entire discussion session is carried 
out online. 

Roughly SO percent of a 
course's contents call for responses 
from the instructor. A typical class 
has 10 or 12 lessons; of those, half 
usually require students to write a 
response and send it to the instruc­
tor via modem, while the other half 
are " read-write" lessons. In that 
mode, students read material and 
type responses on the screen, but 
the results are not sent to the in­
structor. However, the instructor 
has the option of testing students 
on read-write material to check 
their progress. 
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Get the jump on the weather­
man by accurately forecasting 
the local weather yourself! 

The beautiful princess is held 
captive by deadly dragons. Only 
a knight in shining armor can 
save her now! 

A time-saving organizer for 
coupons, receipts and more. 

A scientifically proven way to 
develop an awesome memory. 

Cut your energy costs by moni · 
toring your phone, electri c and 
gas bills. 
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School-age and pre-school 
children are rewarded fo r ri ght 
answers, corrected on their 
wrong ones. 

You are trapped in a five­
story, 125-room structure 
made entirely of ice. Find the 
exit before you freeze! 

MICRO MECHANIC 

Computerize car maintenance 
to improve auto performance, 
economy and resale value. 
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A real brainfl exer. Deflect 
random balls into targets on 
a constant ly changing playfield. 

Take cont rol of your personal 
finances in less than one hour 
a month. 

Create multi-colored bar 
graphs with a surprisingly 
small amount of memory. 

A fun way to dramatically 
increase typing speed and 
accuracy. 

Get up to 30 new programs and games �
for less than 15 cents each­�

every month in COMPUTE! �
Every month, COMPUTE! readers enjoy up to 
30 brand-new, ready-to-run computer pro­
grams, even arcade-quality games. 

And when you subscribe to COMPUTE!, 
you'll get them all for less than 15 cents each! 

You'll find programs to help you conserve 
time, energy and money. Programs like Cash 
Flow Manager, Retirement Planner, Coupon 
Filer, Dynamic Bookkeeping. 

You'll enjoy games like Air Defense, 
Boggler, Slalom, and High Speed Mazer. 

Your children will find learning fast and 
fun with First Math, Guess That Animal, and 
Mystery Spell. 

Looking for a challenge? You can write 
your own games. Customize BASIC programs. 
Even make beautiful computer music and 
pictures. 

It's all in COMPUTE!. All ready to type 
in and run on your Atari, Apple, Commodore, 
PET/CBM, TI-99/4A, Radio Shack Color 
Computer, IBM PC or IBM PCjr. 

What's more, you get information-packed 
articles, product reviews, ideas and advice that 
add power and excitement to all your home 
computing. 

And when it's time to shop for peripherals 
or hardware, check COMPUTE! first. Our 
product evaluations can save you money and 
costly mistakes. We'll even help you decide 
what to buy: Dot-matrix or daisy-wheel printer? 
Tape storage or disk drive? What about 
modems? Memory expansion kits? What's new 
in joysticks, paddles and track balls? 

Order now! Mail the postpaid card attached 
to this ad and start receiving every issue of 
COMPUTE!. 

For Faster �
Service �

Call Toll-Free �
l -800-334-0868 

COMPUTEI P.O. Box 914, Farmingdale, NY 11737 



POWER PLAN 
Powerful spread ­

S• ITW.j �W�1 �~�p�.� /ho Mo "' sheet plus bu ilt in 
'UO I . JO'00 s"'"""'8 0 1itn 7.TO ,,. graphics - display'·'° s 

c..... 4.70 s ... l .Sb 
01mim l.90 s 1.90 10,60 your important data c.,. 11.00 s ll.SO 10.00 �
11.ui111 � 9,10 s 6.SO ·uo visually as well as 
Mc. Don. Id 7.2Jl s 9.00 10.•0 
:0-1 1D11l .... s t .20 ' ·'0 numerically . You 'll 
S mab I IUIO s 11. 10 �
Sm.a ll 2 �

•.•O 
U .00 s 10. 10 •UO learn fast with the...,...,,. 6.00 s 9.lO 11.60 

90+ HELP screens. 
M••"""" 1. 00 u• Advanced users 
�~�'�.�:�'�.�:�!�m� �,�;�- �~�~� �,�; �· �~�~� can use the short­

cut commands. For complex spreadsheets, 
you can use POWER PLAN's impressive 
features: cell formatting, text formatt ing, cell 
protection, windowing , math functions, row 
and column sort, more. Then quickly display 
your results in graphics fo rmat in a variety of 
20 and 30 charts . Includes system diskette 
and user's handbook. $49.95 

CADPAK �I�R�\�t�~�v�i�s�~�c�o�1� V®rsi@n 
CAD PAK is a 
superb design and 
drawing tool. You 
can draw directly on 
the screen from 
keyboard or using 
optional lightpen. 
POINTS, LINES , 
BOXes , CIRCLES, 
and ELL IPSES; fill 

with so lids or patterns; free-hand DRAW; 
ZOOM-in for intricate design of small section. 
Mesuring and scaling aids. Exact positioning 
us ing our AccuPoint cursor positioning. 
Using the powerful OBJECT EDITOR 
you can define new fonts, furniture, circuitry, 
etc. Hardcopy to most printers. $39.95 
McPen lightpen, optional $49.95 

CHARTPAK 
Make professional 

---DOr'Esr - IOJT0 Sll.Es-... quality charts from- -,c - ­

O-WE""'- ""'""s your data in 
�~� �~�~�E "� minutes. Quickly

0 ·A"e1•c.., enter, edit, save 
�~� and recall your data. 
b ' 

00 
Then interactively 

" build pie, bar, line or 
scatter graph. You 
can specify scaling, 

labeling and position ing and watch 
CHARTPAK instantly draw the chart in any 
of 8 different formats . Change the format 
immediately and draw another chart. 
lncudes statistical routines for average , 
deviation, least squares and forecasting . 
Hardcopy to most printers. $39.95 
CHARTPLOT-64 for 1520 plotter $39.95 

i:
• 00 

XPER - expert system
XPER is the f irst 
expert system - a 
new breed of 
intelligent software 
for the C-64 & C­
128. While ordinary 
data base systems 
are good at repro­
ducing facts, XPER 
can help you make 

decisions. Using its simple entry editor, you 
build the information into a knowledge base. 
XPER's very efficient searching techniques 
then guide you through even the most 
complex decision making criteria . Full 
reporting and data editing. Currently used 
by doctors , scientists and research 
professionals. $59.95 

DATAMAT- data management 

"Best data base 
manager under $50" 

RUN Magazinelkm Numbet Ot.scripd oo ___ 

Oaha.ad Price 

Localioa 
Easy-to-use, yet 

bard. Pt. 
R«>ro. Q<y. -­ versatile and power-

COIC ful features. Clear 
menus guide you 

from funct ion to function. Free-form design 
of data base with up to 50 fields and 2000 
records per diskette (space dependent) . 
Simple data base design. Convenient and 
qu ick data entry . Full data ed it ing 
capabilities . Complete reporting : sort on 
multiple fields and select records for printing 
in your specific format. $39.95 

TAS - technical analysis 
Technical analys is 
charting package to 
help the serious 
investor. Enter your 
data at keyboard or 

�~ �~�a�!�~�~�~�e�~�s�~�r� �t�~�~�~�~�e�J� �
high, low , close, 
volume , bid and 

ask. Place up to 300 periods of information 
for 1Odifferent stocks on each data diskette. 
Build a variety of charts on the split screen 
combining information from 7 types of 
moving averages, 3 types of oscillators, 
trading bands, least squares, 5 different 
volume indicators, relat ive charts , much 
more. Hardcopy to most printers. $84.95 



The most advanced 
C development 
package available 
for the C-64 or C­
128 with very com­
plete source editor; 
full K&R compiler 
(w/o bit fields); 
linker (binds up to 
7 separate mod­

ules); and set of disk utilities. Very complete 
editor handles search/replace, 80 column 
display with horizontal scrolling and 41 K 
source f iles. The 1/0 library supports 
standard functions like printf and fprintf . Free 
runtime package included. For C-64/C-128 
with 1541/1571 drive. Includes system 
diskette and user's handbook. $79.95 

BASIC-64 
The most advanced full compiler 
BASIC compiler 

ADVUclD orvnomn UCIAGI available for the C­
: : �~�: �· �:�:�:�:�c�o�~ �:�;�-�~ .... �:�~�~ �0  " "� 64. Our bestselling 
�~�:� �~�: �- �:�O�'�:�!�:�"�;�:�~ �,� �:�~�~� software product. 
�~� : �=�=�~�;�;�:�~ �:� �:�!�!�~�'� Compiles to super­
�:�:�~�:�~�~�~�:�~�~�'�.�"�"�" �'� �~�:�, ••. , ....,. fast 6510 machine 
�~� �:� �:�:�:�:�~�~�~�:�:�.�,�r�;�; "� �·� :.. " code or very 
�~�:� �~�:�:�~�;�'�.�"�"� ' compact speed­
• -......°""... code. You can even 

mix the two in one program. Compiles the 
complete BASIC language. Flexible memory 
management and overlay options make it 
perfect for all program development needs. 
BASIC 64 increases the speed of your 
programs from 3 to 20 times. Free runtime 
package. Includes system diskette and 
user's handbook. $39.95 

FORTH 
Our FORTH lang­Language uage is based on 

•c• ... the Forth 79 
0 , I UJCtK* 1nnmu. 'fCTU. ?MO I 

: : ' ,""::..OtrlNITIONS OCCDW. standard, but also 
• • , ,.,T,.....,.....ST •c...., includes much of 
• r 1ou 1000 .ucn o r u.t. 

! : ..·,·:•• ... , ....°" ' ·'"' the 83 level to give 
'• .'!.:""" �,�·�.�:�.�~�=�~�·�m�"� you 3 times vocabu­
,:: �:�~�~�.�:�!� :�:�~�m�'� lary of fig-Forth. 
11. .. • '""' ' Includes full-screen 
n r nur•n•A:. 11W'?IL 

u • editor, complete 
Forth-style assembler, set of programming 
tools and numerous sample programs to get 
you deeply involved in the F 0 RT H 
language. Our enhanced vocabulary 
supports both hires and lores graphics and 
the sound synthesizer. Includes system 
diskette with sample programs and user's 
handbook. $39.95 

Not just a compiler, 
but a co mp I e t e 
development sys­
tem. Rivals Turbo 
Pascal© in both 
speed and features. 
Produces fast 6510 
machine code. 
Includes advanced 
source file editor; 

full Jensen & Wirth compiler with system 
programming extensions, new high speed 
DOS (3 times faster); builtin assembler for 
specialized requirements. Overlays, 11-digit 
arithmetic, debugging tools, graphics 
routines, much more. Free runtime 
package. Includes system diskette and 
complete user's handbook. $59.95 

VIDEO BASIC 
development The most advanced 

�-�-�-�-�-�-�-�-�-�-�-�~�g�r�a�p�h�i�c�s� develop­
ment package avail­
able for the C-64. 
Adds dozens of 
powerful commands 
to standard BASIC 
so that you can 
use the hidden 
graphics and sound'-----;;;;;;;;--.....---­capabiIities. Commands for hires, multicolor, 

sprite and turtle graphics, simple and 
complex music and sound, hardcopy to most 
printers, memory management, more. Used 
by professional programmers for commerical 
software development. Free runtime 
package. Includes system diskette and 
user's handbook. $39.95 

Other software also available! �
Call now for free catalog and the name of your �

nearest dealer. Phone: 616/241-5510. �

Abacus Software �
P.O. Box 7211 Grand Rapids, M149510 616/241-5510 

For fast service call 616/241-5510 . For postage 
and handling, include $4.00 per order. Foreign 

orders include $8.00 per item. Money orders and 
checks in U.S. dollars only. Mastercard, Visa and 

Amex accepted. 

Dealer Inquiries Welcome �
More than 1200 dealers nationwide �
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