










----Editor's Notes---­

Apple has announced two new 
Macintosh computers. Their im›
pressive specifications will further 
strengthen the already impressive 
Macintosh line: More than one mil›
lion Macs have been sold and are 
currently selling at the formidable 
rate of over 50,000 units a month. 
What’s more, these machines estab›
lish new performance standards 
which foreshadow the consumer 
computer of tomorrow. 

The older machines, the Mac›
intosh 512e and Macintosh Plus, 
should continue to sell well to 
home, educational, and business 
buyers, their traditional markets. 
The new machines are expected to 
open new markets for Apple: ad›
vanced graphics workstations, 
memory- or speed-intensive busi›
ness applications, scientific re›
search, artifical intelligence studies, 
and other applications not ordinari ›
ly associated with "personal" com›
puters . In fact , these new 
computers diverge in several ways 
from the traditional Macintosh line 
as well as from the traditions of 
home and personal computing. 

The Macintosh SE (for System 
Expansion) is the long-awaited, 
open-architecture Mac which al›
lows the attachment of third-party 
peripherals through one expansion 
slot. The SE also permits the addi›
tion of a variety of keyboards be›
cause it includes the Apple II-style 
interface . Although quite similar to 
the Macintosh Plus, the SE features 
greater speeds with some software, 
permits add-ons, and Apple expects 
it to compete effectively against the 
PC AT and AT clones. Two impor›
tant improvements over the Mac 
Plus derive from adjustments to the 
ROM routines and system software 
as well as a significant increase in 
hard disk communications. 

The Macintosh II is higher-end 
and is targeted to compete with 
80386-class machines and the DEC 

VAX. It diverges from the Macin›
tosh line in several important re›
spects. Featuring an optional color 
display with as many as 256 simul›
taneous colors, this machine makes 
extraordinary graphics poss ible 
since it has a total of 16.8 million 
different colors available. 

The Macintosh II is not an inte›
grated package: The computer itself 
is in a box similar to the IBM PC’s; 
the video is separate. There are six 
internal expansion slots. The com›
puter can address more than four 
gigabytes of memory (limited to 
two gigabytes of internal RAM). 
The high-capacity, full 32-bit 68020 
processor operates at 16 MHz, twice 
as fast as the Macintosn Plus. 

To further beef up the power of 
the Mac II, Apple offers a 68881 
math coprocessor chip which can 
improve the speed of floating-point 
calculations as much as 200 times. 
Also, the data-transfer rate has 
been increased to over one million 
bytes per second. 

COMPUTE! columnist and long›
time Apple-watcher David Thorn›
burg thinks the Macintosh II 
represents, in effect, a first step in 
an entirely new direction for Apple. 
" Rather than look at the personal 
computer market and move up›
ward, it seems that Apple looked at 
the serious workstation market 
(populated by companies like Sun, 
Symbolics, Apollo, and others) and 
brought high performance within 
the price range of small businesses 
and university resea1ch labs ." 

The Mac II, Thornburg says, 
would be quite a bargain for, to take 
one example, researchers working 
in artificial intelligence. " For well 
under $10,000, one can get the 
Macintosh II with a 40-megabyte 
hard disk, lots of RAM, and a splen›
did version of LISP-all this would 
compete quite handily with sys›
tems costing five times as much." 

What makes these develop›

ments intriguing and even predic›
tive for personal computer users is 
that we’ve been here before. Recall 
the LISA. It was priced beyond 
most home and educational com›
puter users ’ budgets and marketed 
to a simUar list of high-end users. 
But soon after LISA’s introduction, 
the personal computer market was 
treated to the original Macintosh, 
with the major design improve›
ments of the LISA intact. 

With Apple’s announcement of 
these advanced Macintoshes, and 
the other high-performance ma›
chines coming out of Commodore, 
Atari, and the IBM world, we can 
confidently expect to see consumer 
computers in the next few years 
which will challenge the capabilities 
of minicomputers. And all these 
avant-garde machines seem to have 
a commonality of design and fea›
tures, as if the trends of the past 
several years were now converging 
and leading to the ideal home com›
puter: extraordinarily impressive 
graphics resolution, high -quality 
color, massive memory, open archi›
tecture, sophisticated sound capabil›
ity, and ultra-high speed. 

Of course we can always look 
even farther down the road; no one 
would mind seeing a consumer ver›
sion of the massive, state-of-the-art 
Cray mainframe on a chip. But for 
the forseeable future, who will be 
dissatisfied with machines which 
match the capabilities of all but the 
most sophisticated commercial 
graphics workstations? 

Richard Mansfield �
Editorial Director �
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If yoll have a11y q11estio ll s, co 111111e11ts, or 
suggestions you would like to see ad­
dressed in this colr.111111, write to "Readers' 
Feedback," COMPUTE!, P.O. Box 5406, 
Greensboro, NC 27403. Due to the volu111e 
of 111ail we receive, we regret that we 
ca11 11ot provide personal answers to tech­
nica l questions. 

Proofreader For Tandy 1000 
I recently purchased a Tandy 1000 IBM›
compatible computer and subscribed to 
your magazine. After numerous at›
tempts, I have been unable to make the 
"IBM PC/PCjr Proofreader" program 
work on my computer. I would like to 
know if there is something in this pro›
gram that keeps it from working on my 
computer and, if so, will I have the same 
problem if I try to enter other IBM pro ›
grams from your magazine? 

Billy Bolden 

At COMPUTE! we make every effo rt to 
insure that our IBM PC/ PCjr programs 
will also work 011 tire dozens of IBM­
co111patible models now available. Since 
we don't /rave olle of each different model 
available for testing purposes, we ca11 't 
guarantee that every program will work 
011 every model. Neverth eless, we /rave 
found few documented cases where our 
programs wouldn't work because of ma­
chine i11compatibility. Most problems oc­
cur 011 systems which lack some req uired 
hardware. For example, programs which 
reqi1ire a color/ graphics adapter card (or 
equivalell/ hardware) will 110/ work 011 a 
system that has 011ly a monochrome 
adapter card. 

Tire "Proofreader" is, for the most 
part, a "plaill vallilla" BASIC program, 
usillg llOfa11cy programmillg tricks. Tire 
only exceptioll is ill line 160, which uses 
the dynamic-keyboard tecl111ique to insure 
that LINE INPUT gets the entire program 
line. While it's possible //rat your com­
puter is i11compatible with this progra111, a 
much 111ore likely source of your problem 
is a typillg error. 

Check even; line of the progranrcare­
fully against tire magazine listing, even 
those lines yo u believe you typed correct­
ly. Even experienced progra111mers make 
typi11g mistakes, alld a single typing error 
can /rave drastic effects, depending on 
where it occurs in the program. 

You also should make sure that th e 
computer is in Caps Lock 111 ode (so that all 
letters appear in uppercase) exrept when 
the listing shows that you should be typ­
ing a lowercase letter. This is important 
because tir e Proofreader is sensitive to tir e 
case of characters. These three lines, for 
instance, generate three differrnt check­
sums when typed in with the Proofreader. 
Tire checksums are shown i11 fro11t of each 
line. 

HN 10 print "hi there" �
NN 10 PRINT "HI THER E" �
FN 10 PRINT "Hi there" �

ill COMPUTE! listings for tir e IBM 
PC / PCjr and co mp atibles, BASIC 
ke11words such as PRI NT and IF are al­
ways i11 uppercase. Lowercase letters 
usually don 't appear except after REM 
and DATA statements, or, as showll ill the 
exa 111ple, as part of a stri11g enclosed in 
quotation marks. 

We do11't have access to a11 orig inal 
Ta1ld11 1000, but we do have 011 e of the 
llew Ta11dy 1OOOEX models. After receiv­
i11g your letter, we tested tire IBM 
PC/ PCjr Proofreader program 011 our 
Tandy 1000EX to co11fir111 that it works 
correctly. Tire progra111 works the same Oil 
a Tandy 1000EX as it does on all IBM 
PC/ PCjr. The Proofreader has also 
worked 011 all th e other IBM-co111patible 
111odels we /rave tested. 

Sending Printer Escape 
Codes In Amiga BASIC 
Here is some information that will be 
useful to any Amiga owner who wishes 
to use special printer effects (double 
strike, compressed characters, and so 
on) from Amiga BASIC. I have had no 
difficulty printing Amiga screen dumps 
on my Epson MX-80. However, when I 
tried to send printer escape codes from 
Amiga BASIC they had no effect. This 
occurred both when I tried to send the 
control codes with LPRINT and when I 
used PRINT# to send output to a fi le I 
had previously opened to LPTl:, the 
printer device. In these circumstances, 
it appears that all printer output is fil­
tered according to the printer selected 
in Preferences. The solution is to open a 
printer file using the PAR: device for a 
parallel printer or the SER: device for a 
serial printer. If you then use PRINT# 

to ou tput CHR$(27) fo llowed by the 
appropriate control codes, your printer 
will behave as it should . 

Charles Heckel 

Tlr a11k yo11 for tire illfornratioll. Altho11gh 
tire Amiga BASIC mallual doesll't mentioll 
PAR: or SER:, both device 11ames are r111›
derstood by AmigaDOS, tire disk operat­
illg system wh ich BASIC 11ses fo r input/ 
output operations. 

Upgrading To An Apple llGs 
I am very impressed by what I have 
read about the Apple Iles. Do you have 
any information on how to upgrade a 
Ile to Iles speci ficati ons? I understand 
that the 65 (81 6 microprocessor is 
available to individuals at a reasonable 
price, and I would like to purchase one 
and put it all together. 

Mike Mendoza 

When Apple pre111iered the Il es, they also 
amro r111 ced that Il e 111odels could be 11p­
graded to Iles level. Although they offered 
only complete Iles systems at first, up­
grades should beco111e available someti111e 

i11 1987 for around $500. 
About upgradi11g it yo11rself: Th e 

65C816 ch ip ca11't simply replace a Il e's 
6502 or 65C02 processor. Its pillouts-th e 
sig11als which are present 011 each of the 
chip's leg-like collnecti11g pills-are dif­
feren t e11011glr from earlier 111odels that 
th ey aren't illlercha11geable. A1rother new 
chip, the 65C802, is pill -compat ible-you 
just plug it in, and it mils. It has the same 
new machine language instructions as the 
65C816, but like tir e older chips, it can 
Ollly directly access 64K of 111e111ory. Al­
though we have11't tried doing it, putti11g a 
65C802 ill an Apple Il e sou11ds like a11 
i11teresti11g idea. It would be totally co111­
patible with existing Apple II softwa re, 
but it wou ldll't be 111uch like a Iles. 

Mally third-party hardware makers 
offer plug-ill cards for th e Apple Il e which 
co11ta i11 a 65C816, ofte11 alo11g with more 
111e111ory. These ac.-elerator ca rds ca ll in­
c/ride quite a bit of RAM, far beyond the 
l/e 's 64K or 128K, as well as a high -speed 
clock for more processing power. Some of 
th ese cards call rr111 eight-bit Apple II 
software faster !hall a Il es in e111u latio11 
mode. For users who only want more 
speed and storage for Il e applicatiolls like 
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When you want to talkcomputers .�.. 
HOME COMPUTERS. 

Atari Computers 
520ST Monochrome System .... ..$499.00 
520ST Color System ........... ........ 749.00 
1040ST Color System .... .... ... ...... 879.00 
BOOXL 64K Computer ...... .... ...... ... 63.99 
65XE 64K Computer .. ...... ......... ...97.99 
130XE 132K Computer ......... ..... . 129.00 
Atari Peripherals 
1020 Color Printer .... ........... .. ....... 29.99 
1050 Disk Drive .... .. ... ... .... ...... ... 129.00 
835 300 Baud Mcxlem ..... .......... . .. 24.99 
850 Atari lnterface .............. ... ..... 109.00 
M301 300 Baud Mcxlem ... ....... ..... 39.99 
XM801 BO-Column Printer ...... ... .. 199.00 
XM804 ST Printer ........ ... ......... .. 189.00 
ICD PA Connection ...................... 59.99 
Xetec Graphix (XL, XE) ......... ....... 39.99 

1 

1 t I I I 1"1 I I I I I I I 
I I I I I I I I I I It I 
\I I I I I I 1 l I l 1 

I I I I I I I I I l i I 
I I I 

Atari 1040 
Color System $ 8 7 9 
Includes: 1040ST, 1 mb RAM with 3112’’ 
drive built-in , 192K ROM with TOS, Basic, 
Logo, ST language, power supply and 
color monitor. 
Commodore Computers 
Commodore-64C 64K Computer189.00 
Commcxlore-64C System w/1802C539.00 
Commodore-128 128K Computer259.00 
Commodore-128 System .......... . 759 .00 
Amiga 500 & 2000 ...................... .. . call 
Commodore Peripherals 
1660 Commodore Modem ... ........ 59.99 
1670 Commodore Modem ...... ..... 99.99 
1541C Disk Drive ........ .. ............ 189.00 
1571 Disk Drive .. ............. ......... 239.00 
1802 Color Monitor ................... 199.00 
1902 Color Monitor ..... ..... .... .. ... 299.00 
Amiga 1010 3112’’ Ext. Drive .. .... 219.00 
Amiga 1020 51/4’’ Ext. Drive ...... 189.00 
Amiga 1080 AGB Monitor ......... 269.00 
C128 512K Expansion Board ..... 179.00 
PPI Parallel Printer Interface ... .... 34.99 
Xetec S/Graphix 8K .... .. ..... ... .. ... . 69.99 
Micro A&D MW350...... ..... . .. .... ...44.99 

MS/DOS SYSTEMS. �

PC-TOO 20 Meg 
XT-Compatible $999 
AT&T 6300 ... ................. from $1299.00 �
Compaq ..... .. .. ... ............... from 1699.00 �
Cordata ......... ........ ..... .. ..... from 899.00 �
IBM-XT.. .... ..... ........ ......... from 1099.00 �
IBM-AT ........................ .... from 2699.00 �
Leading Edge ........ ........ .... .from 999.00 �
NEC Multispeed ................ from 1499.00 �
Panasonic Business Partnerfrom 799.00 �
Toshiba 1100 Plus ........... from 1749.00 �

MULTIFUNCTION CARDS. 
AST 
Six Pak Plus PC/XT ..... ... ..... .... $169.00 
Six Pak Premium PC/XT ............. 249.00 
Advantage-AT 128K ............. ..... ..339.00 
Everex 
EV-221 Evergraphics Mono ... .. .. .. 139.00 
EV-640 Edge Card ..... ..... ....... .... 259.00 
Hercules 
Color Card ....... .. .. .. ... ... ... ........... 159.00 
Graphics Card Plus .... ................ 209.00 
F..,fth Generation 
Logical Connection 256K ............. 329.00 
IDEAssociates 
IDE-5251 Local Emulator ............. 579.00 
Intel 
1110 PC Above Board .... ............ 279.00 
Inboard 386K OK....... .. .. ................. Call 
NEC 
GB-1 EGA............ ....... .. ............ 409.00 
Quadram 
Quad Ega + Graphics Adapter .... 299.00 
Silver Quadboard .......... .......... .... 129.00 
Expanded Quadboard ................. 119.00 
VIDEO 7 
EGA Video Deluxe ... .... .... .... ... ... 389.00 
Zuckerboard 
Color Card w/Parallel. ....... .... ....... . 89.99 
Monochrome Card w/Parallel. .... ... . 99.99 
576K Memory Card .... .. .... ...... ...... 59.99 

DRIVES. 
Allied Technology 
Apple Half-Heights .................... $109.00 
Controller Card ................ ... ......... 39.99 
CMS 
Drive Plus 20MB Internal Card .... 399.00 
Everex 
Stream 20 20MB Tape-Backup ... . 669.00 
Genie Technology 
210 H 10+10 subsystem ....... ... 1749.00 
Indus 
Atari GT Disk Drive .. ............... ... 189.00 
Commcxlore GT Disk Drive ....... .. 189.00 
Iomega 
A210H 10 + 10 Bernoulli Box ... .. 1899.00 
A220H 20+20 Bernoulli Box ... .. 2499.00 
Irwin 
110 D 10MB Tape backup .......... 319.00 
Mountain Computer 
Drive Card 20MB Internal Card .. .499.00 
A220 20+20 Subsystem .......... . 2199.00 

Racore Jr. �
Expansion Chassis $299 �
Seagate 
ST-225 w/Controller ........ .. ... ........ 399.00 
Toshiba 
Half-Height 360K intemal ........ ...... 89.99 

DISKETTES. 
Maxell 
MD-1 SS/DD 5%’’. ...... .... ... ... .... .. . $8.99 
MD-2 OS/DD 51/4"................. ...... 10.99 
MD-2HD Hi-Density 51/4’’. ........ .. .. .21 .99 
MF-1 SS/DD 31/2’’. .................. .. .. .12.99 
MF-2 OS/DD 31/2’’. .................. .. ... 21.49 
CS-500 20Mb Streamer Tape .. ...... 11 .99 
CS-600 60Mb Streamer Tape ..... ... 13.49 
Sony 
MD1 SS/DD 5%’’. .............. ........ ... 7.99 �
MD2 DS/DD 5V4’’. ...... ... .. ............ ..9.49 �
MD-2HD Hi-Density 51/4’’. ........... .. 20.49 �
MFD-1 SS/DD 31/2’’. .... .... ........ ..... 12.99 �
MFD-2 OS/DD 31/2’’. ... .... ... .. ... .... . 19.99 �

COMPUTER MAIL ORDER �









book De Re Atari. Your readers may be 
interested to know that a large supply 
of these books is available for $10 per 
copy from this computer dealer. 

B & C Computervisions 
3283 Kife r Rd. 
Santa Clara, CA 95051 

Jhey also stock many other hard-to­
find Atari publications and products. 

M. J. White 

Thank you for this info rmation. 

BUMPing In BASIC 7 .0 
I am writing a game for my Commo­
dore 128 and I have run across a prob­
lem with the BUMP(2) function . From 
what I can determine, the BUMP values 
to signal sprite collisions should be as 
follows: 

Sprite Bump Value 

0 I 
I 2 
2 4 
3 8 
4 16 
5 32 
6 64 
7 128 

I am getting other numbers such as 
12, 18, 36, and 63 . What do those num­
bers mean? 

Jamie Chulada 

Th e mysterious numbers indicate that two 
or more sprites are colliding. The BUMP 
function reads th e conten ts of the 128's 
sprite-collision registers and returns it to 
BASIC. BUMP(1) repo rts sprite-to-sprite 
co llisions-the sa me as performing 
PEEK(53278) on th e Commodore 64-and 
BUMP(2) reports sprite-to-fo reground 
collisions- the sa me as PEEK(53279J. 
Each bit of the collision register is as­
signed to one of the computer's eight 
sprites. When sprite 0 is involved in a 
collision, bit 0-the lowest bit of th e colli­
sion register-is set to 1. When sprite 1 is 
involved in a collision, bit 1 is set to 1, and 
so for th . The second column of numbers 
that you lis t indicates the decimal valu es 
for each bit position in the collision 
register. 

BUMP returns the sum of all the bits 
in the sprite-collisio11 register. Thus, the 
number 12 indicates that sprites 2 and 3 
are to uching one another. Sprite 2's bit 
valu e is 4, and sprite 3's bit value is 8. 
When you add those two bit values togeth­
er, you get 12. Similarly, th e number 18 
indicates that sprites l and 4 are colliding 
(2 + 16 = 18). 

Th e BUMP value tells you which 
sprites are cu rrently involved in some 
collision. But if more than two sprites are 
on th e screen, it won't necessarily tell you 
which sprite is touching a given sprite or 
foreground object. For instance, the valu e 

Instruction Abs Abs,X Abs,Y Zer Zer,X Zer,Y (Ind,X) (lnd),Y Imm 

ASO (ASL,ORA) OF lF 1B 07 17 03 13 OB 
RLA (ROL,AND) 2F 3F 3B 27 37 23 33 2B 
LSE (LSR,EOR) 4F SF SB 47 57 43 53 
RRA (RGR,ADC) 6F 7F 7B 67 77 63 73 
AXS (STX,STA) SF 87 97 83 
LAX (LDX,LDA) AF BF A7 B7 A3 B3 
DCM (DEC,CMP) CF O F DB C7 07 C3 03 
INS (INC, SBC) EF FF FB E7 F7 E3 F3 
ALR (LSR,EOR) 4B 
ARR (ROR,ADC) 7B 
OAL (TAX,LDA) AB 
SAX (DEX,CMP) CB 

NOP lA, 3A, SA, 7 A, D A: FA 
SKB 80, 82, C2, E2, 04, 14, 34, 44, 54, 64, 74, 04, F4 
SKW OC,1C,3C,SC,7C, DC, FC 

ASO ASL then ORA th e result with the accumu lator 
RLA ROL then AND the result with the accumulator 
LSE LSR then EOR the result with the accumula tor 
RRA ROR then ADC the result from the accumulator 
AXS Store the result of A AND X 
LAX LDA and LOX with the same data 
DCM DEC memory and CMP the result with the accumulator 
INS INC memory then SBC the result with the accumulator 
ALR AND the accumulator with data and LSR the result 
ARR AND the accumulator with data and ROR the result 
OAL ORA the accumulator with #$EE, AND the result with data, then TAX 
SAX SIK data from A AND X and store result in X 
NO P No operation 
SKB Skip byte (that is, branch of +1) 
SKW Skip word of two bytes (that is, branch of +2) 

However, you should be aware that-in instruction. The remaining quasi-opcodes 
the vast majority of cases-when you see generally combine tir e effects of two ;;tun­
??? in a section of disassembled code, you dard instructions. For exam ple, the quasi­
are not looking at a undefined opcode. It's op LAX loads both th e A and X reg isters 
much more likely tha t yo u've tried to with the same value, just as if you had 
disassemble a section of memory that performed LOA and LOX in seque11ce wit/1 
doesn't contain machine language, but the same value. 
rath er contains data tables, message text, Quasi-opcodes have few practical 
jump vectors, or the like. Since it's only uses. You might save a byte he re or there 
coincidental that the values of th ese types by performing two jobs with one instruc­
of data will fall in the range of valid tion, but most quasi-ops perform pretty 
opcodes, most bytes in such areas will obswre functions, and since ordinary 
show as ???. Undefined opcodes are very monitors and assemblers don't allow for 
rarely used. If you disassemble the entire them, it's diffiwl t to write or even disas­
16K of BASIC and Kernal ROM in a Com­ semble programs containing such codes. 
modore 64, you'll find many places where Because quasi-ops show up as ??? in an 
the data disassembles as ???, but none of ordinary mon itor, they have been used 
th ese is truly an undefini:d opcode. occasionally as a concealment device in 

Some of the undefined opcodes­ copy-protected commercia l programs. But 
sometimes called quasi-opcodes-simply for ordinary programming, they are prob­
lock up the computer. The computer locks ably mo re trouble than they're worth . The 
up completely when you attempt to exe­ table above lists all the usable quasi­
cute any byte ending with $3, $7, SB, or opcodes, taken from Programming the 
SF, and most byte values ending with $2. Commodore 64, by Raeto West (COM­

Other undefin ed opcodes ca use the PUTE' Books). The codes shown in bold­
processor to perform a meaningful task. face type are thought to be the most 
Some of these simply replicate a standa rd reliable. 
instruction: For example, there "ii re six 
byte values ($1A, $3A, $SA, $7A, $DA, 
and $FA) that duplicate the NOP (No De Re Atari lives 

I just read a letter in the February 1987OPeration) opcode. Others, such as SKB 
installment of this column referring to (SKip a Byte) and SKW (SKip a Word) do 
the availability of the Atari reference·obs that ire not done by any standard 
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COMMODORE APPLE 63 indicates that sprites 0-5 (1 + 2 + 4 + 8 + 16 + 32 
= 63) are touching other sprites or foreground objects. But 

C-64 �
FREE 
HOME 
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PRICED SOFTWARE 
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*99 ADDITIONAL FOR MONITOR 

FREE 
HOME 
TRAIL 
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this result does not mean that each of those sprites is 
involved in the same collision as the others. For all yo u 
know, sprites 0 and 1 may have co ll ided on one part of th e 
screen, and sprites 2-5 may be involved in a th ree-way 
co ll is ion elsewhere. 

In other words, BUMP(2) tells you that a given sprite 
has collided with some foregro und object, but does not 
indicate w hich foreground object it is touching. If that 
information is important, you must compare the horizontal 
and vertical screen positions of even; sprite on the screen. 

BASIC Page Flipping On The ST 
I am programming in ST BASIC, and I would like to 
know how to fli p from one screen to another. 

R. W. Sharples 

Page flipping- switching from one display screen to an­
other-is quite simple in a language like C, but it's not 
practical in ST BASIC. The first problem has to do with 
memon; allocation. An ST screen requires 32,000 bytes, 
and it must begin at an address that's evenly divisible by 
256. In order to use an alternate screen, you must reserve 
32,000 bytes of memon; at a location divisible by 256. This 
ordinarily wou ld be done with GEMDOS routines, but ST 
BASIC provides no means to ca ll a GEMDOS routine. If 
you attempt to use an unprotected memory area, you run 
the risk that output to the new screen will interfere with 
BASIC, or that BAS/C's operations will corrupt the screen. 

Assuming that you could surmount the memon; prob­
lem, you also wou ld have difficulty fl ipping from one 
screen to the next. Page flipping is done by calling an 
XBIOS routine, but ST BASIC also lacks any method for 
calling XBIOS routines. Furthermore, switching to a new 
screen requires that you pass to the system a 32-bit 
address representing the location of the new screen. Since 
the largest variable in ST BASIC is only 16 bits long, you 
have no practical way to tell th e system where your 
alternate screen begins. 

Th e recently introduced GFA BASIC language per­
mits access to GEMDOS and XBIOS routines, and it also 
has a built-in com mand that can flip screens without 
resorting to system calls. Th e SWA P command exchanges 
the values of two variables in GFA BASIC. If you previ­
ously have reserved a screen space named SCREEN2, this 
statement is all it takes to flip from the old screen to the 
new one: 
SWAP screenl, screen2 @ 





Selby Bateman. Features Editor 

Digital technology and computers are 
changing the ground rules of music. 
Sounds are being produced that have 
never before been heard. Many pro­
fessional musicians are altering the 
business of commercial music by com­
posing and performing in ways previ­
ously unthinkable. And nonmusicians 
can now create and play music with 
the help of smart computer programs 
that teach, guide, and accompany. 

Pick up many of the latest records, 
tapes, and compact discs on the 
market and you're in for a surprise. 
In addition to the traditional credits 
given to those who play guitar or 
piano or drums, you'll increasingly 
find credit being given for program­
ming, digital mastering, and other 
computer-related processes. 

You may be in for a similar 
surprise at your next concert. One or 
two musicians can now play a bank 
of computer-controlled instruments 
that sound like an entire orchestra. 
Drum machines, sequencers, sound 
samplers, digital pianos, and syn­
thesizers cover the stage-all 
hooked into one another and con­
nected to one or more computers. 

Musicians as varied as Frank 
Zappa, Philip Glass, Wendy Carlos, 
Jan Hammer, Vangelis, Steve Win­
wood, Pat Metheny, Peter Gabriel, 
and many others are experimenting 
with a variety of new-tech musical 
styles and machines as they explore 
the cutting edge of digital technol­
ogy. More fundamental changes 
are occurring today in the ways we 
create, play, and listen to music 
than in any previous era. And those 
alterations are raising eyebrows, 
expectations, and problems. 

For most computer users, how­
ever, the most direct effect of the 
changing musical landscape may be 
in the dozens of new and sophisti­
cated music software packages that 
have been emerging over the past 

couple of years. Computers with 
more memory and power are pro­
viding a much richer environment 
for software developers, and this 
translates into some of the most 
accessible and flexible music pro­
grams ever developed. 

The MIDI March 
Each of these subject areas-sound 
generation, commercial production, 
and amateur access-is based on 
the revolution in music caused by 
the introduction of MIDI in 1982. 

MIDI-the Musical Instrument 
Digital Interface-is a standard set 
of electronic specifications for inter­
connecting electronic musical in­
struments, and that includes 
computers. MIDI is both a hard­
ware standard and a software stan­
dard, the basics of which were 
agreed upon by a number of the 
leading companies in the electronic 
music business, such as Yamaha, 
Sequential Circuits, Korg, E-Mu 
Systems, Roland, and others. The 
fact that these companies were able 
to agree on the standards back in 
1982 has meant that all electronic 
music development could move 
forward much faster. 

How important is MIDI? David 
Kusek, president of Passport De­
signs, a leading music software 
company, claims that MIDI is turn­
ing musical instruments into com­
puter peripherals. "It's making it 
possible for a much larger group of 
people to make music," he adds. 
"MIDI is changing the nature of 
music learning and production." 

The basics of MIDI are easy to 
understand. Let's say you have a 
personal computer, a synthesizer, a 
drum machine, and a sequencer. 
Before MIDI, it would have been 
virtually impossible to connect the 
four machines in any mutually pro­
ductive combination. But through 
MIDI, you physically connect the 
four with cables and communicate 

via a common set of transmission 
signals that travel from machine to 
machine. 

MIDI itself is an open-ended 
set of specifications, designating a 
minimum group of standards that 
all companies can follow. At the 
hardware, or machine, level, MIDI 
is really quite simple. MIDI ports 
can be MIDI IN, MIDI OUT, or 
MIDI THRU. MIDI IN ports receive 
the digital data, MIDI OUT ports 
send the data, and MIDI THRU 
ports pass along the data. The 
plugs, jacks, and cables used by 
MIDI must be the same. The cable 
is the common shielded, twisted­
pair type, and the ports are the 
standard five-pin DIN variety. 

There are 16 separate MIDI 
channels that can be set to send, 
carry, or receive data from different 
instruments. In the newest instru­
ments, individual voices can be as­
signed to different channels. They 
operate in much the same way that 
television channels do, but the 
sending and receiving options are 
much more flexible and interactive 
with MIDI channels. There are also 
a variety of modes for sending and 
receiving information . As you can 
see, at its most basic level, MIDI is 
very simple; at higher levels, with 
many machines interconnected and 
different channels carrying differ­
ent voices, the results can become 
both complex and powerful. 

The New Professional 
Environment 
For most computer users and ama­
teur musicians, however, there's no 
real need to become a technical wiz­
ard to exploit the promise of MIDI. 
Some new computers, like the Atari 
ST, come with MIDI ports already 
installed. And MIDI interfaces for 
personal computers are getting 
much cheaper and more versatile. 

For professional musicians, 
there's every reason to explore the 
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Music Systems are but a few of the 
companies that have produced a 
number of music software pro­
grams for both professionals and 
amateurs. (See accompanying mu­
sic buyer's guide.) 

There are alm<;>st as many 
kinds of music software available 
today as there are packages. But 
most of them fall into one of three 
broad categories: educational pro­
grams aimed at systematic teach­
ing, training, and/or practice of 
musical knowledge and skills; en­
tertainment software aimed at un­
leashing the creative and playful 
aspects of music creation and per­
formance while also allowing some 
level of serious productivity; and 
MIDI-related programs that serve as 
controllers for you to use with your 
computer and one or more MIDI­
equipped musical instruments. 

Many of the educational pro­
grams have proven to be a boon to 
music instruction in school settings 
as well as in the home. But it's the 
latter two categories-the creative 
programs and the MIDI pro­
grams-that seem to be capturing 
the fancy of most amateur and pro­
fessional musicians. In addition, an 
increasing number of the newest 
music-creativity programs are be­
ing developed with MIDI compati­
bility already built in. 

The range of options and fea­
tures that are a part of most MIDI 
programs-sequencers, editors, 
ccmtrollers-is remarkable. Pass­
port Designs' new Midisoft Studio 
for the ST, for example, is a com­
plete multitrack recording studio 
and sequencer that features real­
.time recording, playback, overdub, 
rewind, and fast forward . It has 32 
polyphonic tracks which are inde­
pendently controlled, and a capaci­
ty for more than 80,000 notes per 
song. In addition, there is full track 
editing for combining, moving, 
copying, and erasing any combina­
tion of the 32 tracks. In other 
words, you can change virtually 
any musical parameter you can 
think of in just about any manner. 

For computer users who aren't 
interested in using their machines 
with electronic synthesizers, drum 
machines, digital pianos, and the 

Activision's The Music Studio is an 
entertaining creativity program which 
also has a full set of music-composition 
tools. 

like, there are plenty of software 
programs that use just the com­
puter to compose and perform mu­
sic. Among the best-known and the 
most complete of these programs 
for both 8-bit and new 16-bit com­
puters are Activision's The Music 
Studio and Electronic Arts' Music 
Construction Set (and the new De­
luxe Music Construction Set). 

The Music Studio, for example, 
is something of a musical tool kit 
that has an impressive array of fea­
tures, but is also accessible to begin­
ners . The program offers full 
composing capabilities, as do many 
programs, but there are also tools 
for creating your own instruments 
and sound effects, and a " paintbox" 
feature for free-form musical ex­
perimentation. Activision also of­
fers MIDI capability on the ST, 
Amiga, Tandy 1000, and Commo­
dore 64 versions. 

In a similar fashion, Music Con­
struction Set and the new deluxe 
version offer free-form composition 
tools and user-definable sounds. 
The emphasis in both programs is 
to give the beginner plenty to play 
around with and to enjoy, without 
having to know too much at the 
start. As the level of knowledge and 
skill goes up, the programs have 
built-in tools that are quite 
sophisticated. 

Your Computer 
Accompanist 
A most interesting offshoot from 
these composition and entertain­
ment programs are software pack­
ages that actually become 
accompanists to your creative and 
performance efforts. This .is the 
logical next step, and one that 
promises to bring even more non-

musicians into the computer-music 
fold. 

One of the newest and best 
examples of this breed of helpful 
music software is Electronic Arts' 
Instant Music, a program that won't 
let you make a mistake-unless 
you want to. The software does this 
by keeping you in the right key and 
rhythm no matter what you're play­
ing. You can even "Mousejam" 
along with the program-using the 
mouse to control one instrument as 
several other instruments play a 
composition. No matter where you 
move the mouse on the musical 
staff, you're in key and in rhythm 
and always following the melody. 
The computer becomes your musi­
cal partner. For a nonmusician, the 
experience is both fascinating and 
educational. 

Instant Music, and a few pro­
grams like it, provide that one extra 
step that can help a beginner really 
get excited about creating music. 
"Instant Music is a result of what we 
learned from Music Construction 
Set," says EA producer Stewart 
Bonn. "Although we had freed a 
person from having to play a key­
board in order to play music, we 
hadn't necessarily taught them 
where to place the notes. And, un­
fortunately, music composition is 
composed of a lot of rules that not a 
lot of people understand. 

"Instant Music lets the com­
puter take care of all those rules," 
he says. " It's as though you had the 
computer holding your hand and 
guiding you." 

It's clear that the digital-music 
invasion is just underway. And 
computers will remain in the fore­
front of this amazing musical trans­
form a ti on. The digital music 
machines and computers that you 
can buy today for less than a thou­
sand dollars can produce far more 
sophisticated results than musi­
cians could have achieved 20 years 
ago in a firstrate recording studio. 
And much of that power comes 
from MIDI. 

Says one music-software de­
veloper, "The real power is with 
the consumer. MIDI will allow the 
marginal musician perfect perfor­
mances, if he's willing to use it."© 
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Gl<lssary Of �
Elec:lr<lr1ic: MLJsic: Terms �

Amplitude-loudness. . �
Analog sound-recordings on or­�
dinary tape recorders or vinyl re­�
cords. The sound waves on these �
media replicate the waves which �
will hit the air when the tape player �
or record player is turned on. You �
can see them if you look closely at �
an LP: little fluctuations in the �
grooves which are an analogy of the �
sound therein contained. �
Bandwidth-the amount of fideli­�
ty. The distance between the lowest �
and highest frequencies possible in �
a given instrument or device. �
Digital sound-recordings on com­�
pact disc or digital tape. The sound �
waves bumping against a micro­�
phone are translated into numbers �
(digits) which are then stored. �
Sound information stored in this �
fashion is far less susceptible to the �
dust, warpage, and other kinds of �
decay which have plagued analog �
storage media since their invention �
in the nineteenth century. More im­�
portantly, the numbers can be easily �
processed at virtually no cost. If you �
want to add echo, just copy the pitch �
numbers, adjust the timing num­�
bers, and reduce the loudness num­�
bers associated with the copy. All �
this is a software event in the digital �
domain: Nothing physical has to �
happen, just some math. Contrast �
that to the expensive electronics re­�
quired to send analog music through �
a device that has to somehow physi­�
cally control the necessary repeti­�
tions and relationships. �
Dynamics-variations in ampli­�
tude. �
Envelope-how the sound builds �
and dies away. Broken into four �
fundamental phases-attack, de­�
cay, sustain, and release-the en­�
velope of a sound is the variation in �
its amplitude over time. �

The ear is very sensitive to 
variations in the loudness of a 
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sound, and the envelope is one of 
the most important ways that we 
distinguish different musical instru­
ments. Some instruments have sim­
ilar waveforms (pitch relationships) 
but are easily told apart because 
one abruptly goes silent while the 
other slowly fades. 
Fidelity- how well a recorded or 
synthesized sound matches the 
original. For instance, a two-inch 
speaker will always be low fidelity 
no matter how good a signal you 
feed into it. It's just too small; few 
musical instruments have two-inch 
openings through which their 
sounds normally pass. Forcing the 
big boom of a bass drum through a 
two-inch opening is a doomed en­
deavor: The sound waves are just 
too large to fit through, and such a 
speaker is politely desGribed as 
"lacking in bass." Attach larger 
speakers to the system, though, and 
you' ll get higher fidelity. 
Filtering- selectively removing el­
ements of a sound. When you tum 
down the treble control on your 
stereo set, you are filtering out 
some of the high-frequency content 
of the music . .It sounds less bright 
because you are invoking a variable 
filter which eliminates a portion of 
the sound. 
Low-pass filter-a device which 
allows the low-frequency content 
of a sound to pass through, but 
blocks the high-frequency content. 
In digital recording, there are ef­
fects beyond the range of human 

hearing which nevertheless can dis­
tort the sample and which require 
low-pass filtering. Such filtering is 
also used to eliminate hiss or other 
high-frequency noise. 
Noise-disorganized sound. Noise 
can come from the 60-cycle-per­
second hum of ordinary electrical 
current if electronic equipment isn't 
proper! y grounded, from the hiss 
caused by imperfections in record­
ing tape, or from other sources such 
as inadequately shielded computer 
circuitry. Whatever its source, noise 
is a constant problem in the cre­
ation of music and its high-fidelity 
reproduction. Tape hiss might well 
be the exact same sound as a 
brushed cymbal, but the cymbal is 
brushed with the music, on the 
beat, while the tape noise is random. 
Orchestration- the choice of in­
struments. Deciding, for example, 
that you want your melody played 
by a clarinet and not by an oboe is 
orchestration. 
Oscillator-an electronic device 
which vibrates, causing electrical 
signals to take on waveforms. Use­
ful in generating sound. 
Pitch-how high or low a sound is. 
Polyphonic- more than one sound 
at a time. A soloist singing a melody 
without accompaniment is mono­
phonic. But when you add a guitar, 
a drum, and other musicians, you 
get polyphony. An important as­
pect of a musical instrument is the 
number of sounds it can make si­
multaneously. A drum is normally 
monophonic, but a set of drums can 
be played polyphonically. 
Reverb-complicated clusters of 
echoes which add fullness and nat­
uralness to a sound and which are 
caused by reflections of sound 
waves off the walls of a room. Dif­
ferences in reverberation are what 
you hear when you can distinguish 
the sounds made by the same piano 
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New books 
from COMPUTE! 

COMPUTE! Books is bringing you a brand new 
line up of books for your Commodore 64 and 
128. These recent releases offer you everything 
from programming hints to exciting games, from 
educational to home and business applications. 

Pasca l for Beginners 
$14.95 0-87455-068-8 
Book/disk combination for the Commodore 64 
$29.95 ISBN 0-87455-069-6 
This Introductory text to standard Pascal on any computer Is 
an Ideal tutorial for anyone who wants to learn this powerful 
computer language. It includes everything you need. Includ­
ing an Introductory Pascal Interpreter· for the Commodore 64 
and 128 In 64 mode. ready to type In and use. Written In plain 
English and offering numerous program examples. It gently 
and clearly explains standard Pascal and structured program­
ming. Latter sections include discussions of advanced topics 
such as files and dynamic data storage. There Is also on op­
tional d isk ovo l/oble for $12.95 for the Commodore 64 which 
includes most of the programs in the book. 688BDSK. 

·The Commodore 64 Pascal Interpreter is not full-featured. 
but still a powerful implementation of Pascal which suits the 
needs of most beginners. 

COMPUTEl's Music System 
for the Commodore 64 and 128 
Book/disk combination only 
$24.95 ISBN 0-87455-074-2 
Sldployer, the feature-packed . popular music player and edi­
tor program. Is now more versatile and more Impressive than 
before. Enhanced Sidployer for the Commodore 128 and 64 
Includes two new versions-one for the Commodore 128 run­
ning In 128 mode and another for the Commodore 64. Take 
advantage of every feature the SID chip (the sound chip in 
the 128 and 64) has to offer. Just like the original. Enhanced 
Sldp/oyer is easy to learn and use. with many powerful new 
features. The accompanying disk contains the editor. player 
programs (Including a Singalong program). utilities. and sam­
ple music that you can enjoy immediately or change. The 
new Sidp/oyer ploys any songs created by the original 
Sidp/oyer for the Commodore 64. 

COMPIJTEl's 

PASCAL 
�~ �B�E�G�I�N�N�E�R�S� 

I 
User's Gulde to GEOS: geoPalnt and geo Wrlte 
$18.95 ISBN 0-87455-080-7 
Learn the ins and outs of GEOS. the new icon-based operat­
ing system for the new Commodore 64C and the 64. with this 
step-by-step guide. Everything from creating simple letters 
with geoWrite and pictures with geoPoint to merging text and 
graphics and using desk accessories is clearly and concisely 
explained. 

COMPUTE! 's Second Book of the Commodore 128 
$16.95 ISBN 0-87455-077-7 
The editors at COMPUTE! Publications have collected some of 
the best games. programs. and tutorials for the Commodore 
128 (in 128 mode) from COMPUTE/ magazine and COMPUTEl's 
Gazette. Like COMPUTErs First Book of the Commodore 128, 
this book offers a variety of programs and artic les for every 
128 user. Each program has been fully tested and is ready to 
type in and use on the Commodore 128 running In 128 mode. 
There Is also a d isk ovoiloble for $12.95 which Inc ludes the pro­
grams In the book. 777BDSK. 

Mapping the Commodore 64, Revised 
$16.95 ISBN �0�-�8�7�4�5�~�8�2�-�3� 
An update of the bestselling memory map and programming 
guide. It's a necessity for Intermediate and advanced pro­
grammers. This definitive sourcebook has been expanded and 
now covers the new icon-based GEOS (Graphics Environment 
Operating System) with c lear descriptions of how to make It 
work for you. For BASIC and machine language programmers 
of both the Commodore 64 and 64C . 

Look for COMPUTE! Books at your local computer or book store. �
Or, to order directly from COMPUTE!, call toll free 1-800-346-6767 (In NY 212-887-8525) or �

write COMPUTEI Books, P.O. Box 5038, F.D.R. Station, New York, NY l 0150. �
Please Include shipping and handling: $2.00 per book in U.S. and surface mall: $5.00 airmail. �

NC residents add 5 percent sales tax and NY residents add 8.25 percent sales tax. �
Please allow 4-6 weeks for delivery. �

COMPUTE! Books are available outside the United States from�~�~�~ �n�~�m�~�! �g�~�! �~�. �~�~�b�l�i�c�a�t�i�o�n�s�,�l�n�c�. �9� subsidiaries of McGraw-Hiii International Book Company. 
One of the ABC Publishing Companies 
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