
ECHO PASSES 7.2 TO THIRD.BAT

THIRD 7.2

Finally, enter the following pro

gram and save it with the filename

THIRD.BAT:

ECHO THIRD.BAT USES THIRD P

ARAMETER: 7.1

At this point you have three

batch programs, all of which expect

parameters. To run the programs,

enter FIRST followed by any three

strings or numbers. Be sure to

separate each parameter with a

space. For instance, you might en

ter FIRST PARAM/ONE &H464

IBMBIO.COM. The FIRST.BAT

program takes in all three parame

ters, processing the first (displaying

it in an ECHO statement) and pass

ing the other two when it runs SEC

OND. SECOND.BAT processes the

second parameter and passes the

third to THIRD.BAT.

As shown in these examples,

batch programs use dummy param

eters (% followed by a digit from

0-9) to mark the spot where the real

parameter is expected. When you

run a batch program, each dummy

parameter is replaced by actual data

in the order it is received. Thus, the

FIRST.BAT program above uses %1

to signify the first parameter, %2 to

represent second, and so on. Dum

my parameter %0 can only be re

placed by a drive designator (A or

B) and filename: Don't use it unless

you want to pass such information.

Be sure to keep the dummy

parameter numbers straight when

chaining batch programs. The dum

my number represents the order in

which that program receives the data.

In the example above, FIRST.BAT

received three parameters, which it

represents with the three dummies

%1, %2, and %3. SECOND.BAT

receives two parameters, using %1

to signify the first parameter it re

ceives, and %2 to represent the sec

ond. Likewise, THIRD.BAT uses

%1 to represent its single parame

ter. (Note that THIRD.BAT can't

use %3 for the dummy. Though

you, the programmer, may think of

this parameter as the "third," it's

the first one that THIRD.BAT
receives.)

Batch Commands

In addition to ordinary DOS com

mands, a batch program may in

clude the following special batch

commands: ECHO, FOR, GOTO,

IF, SHIFT, PAUSE, and REM.

ECHO ON causes DOS commands

to be displayed as they're per

formed in a batch program; ECHO

OFF turns off the display. As you

saw above, ECHO can also display

messages. GOTO is discussed in

Part 2 of this article. REM lets you

include remarks, and SHIFT is used

when more than ten parameters are

passed at one time.

The remaining commands

(FOR, IF, and PAUSE) permit

loops, conditional tests and limited

user input. The short file copying

program listed below demonstrates

all three of these commands. Enter

the program as listed, saving it with

the filename COPYUNQ.BAT (or

any other name ending in .BAT).

ECHO off

REM

REM name: COPYUNQ.BAT

REM syntax: COPYUNQ

source-dr i ve-1etter

target-drive-letter (no

colons)

REM purpose: Only unique -files

are copied -from source to

target disk

REM

7.1:

FOR 7.7,-f in (*.*) DO IF exist

7.2:7.7.* ECHO V.X-f WILL NOT BE

COPIED

PAUSE READY TO BEGIN COPIES,

FOR 7.7A in (*.*) DO IF not

exist 7.2:7.7.f COPY 7.1:7.7.f 7.2:

/V

7.2:

The COPYUNQ.BAT program

automatically copies files from a

source disk to a target disk, copying

only those files that don't already

exist on the target disk. This en

sures that existing files are not re

placed, an improvement over

DOS's COPY command, which

would write over any like-named

files on the target disk. To run this

program, enter its name followed

by the letter of the source drive and

the letter of the target drive. Colons

are not required after the drive let

ters. For instance, you would enter

COPYUNQ.BAT A B when drive A

holds the source disk and drive B

holds the target disk. The program

displays the names of files that are

not copied.

FOR And IF

COPYUNQ.BAT offers a good

demonstration of FOR and IF,

which work very differently than

their BASIC equivalents. Since a

FOR statement can't contain anoth

er FOR statement, you can't use

nested FOR loops (one FOR loop

enclosed by another). FOR state

ments take the following general

form:

FOR "/^Invariable IN (set) DO DOS

command

The set value after IN repre

sents a group of files and must be

some variation of a filename and

extension. This parameter deter

mines which disk files the FOR

loop will affect. Since the pattern-

matching symbols * and ? can be

used, you may define this group to

be very broad or very selective. The

program shown above uses the

statement IN (*.*) to affect the

broadest possible group: every file

on the disk. In other cases, you

might use IN (*.BAS) to affect all

files ending with .BAS, IN (ABC*.*)

to affect all files starting with ABC,

and so on.

The first FOR statement in

COPYUNQ.BAT (FOR %%i IN

(*.*) DO) affects every file on the

disk. As the FOR loop executes, the

variable %%f represents each file

name in order. Translated into

plain English, this statement means

"cycle through every filename on

the source disk, using %%f to rep

resent each filename in turn."

IF can perform only a few tests.

One of these (IF EXIST filename)

tests whether a given file exists on

the disk. Now you can understand

the second part of the FOR state

ment (IF EXIST %2:%%f). The %2

parameter is a dummy, replaced by

the second drive letter you entered

when running the program. And

the variable %%f is replaced by

actual filenames when the program

runs. In plain English, this state

ment means "if the current file

name exists on the disk in the target

drive...."

Batch programs don't have the

equivalent of BASIC'S THEN state

ment (THEN is implied). But in oth

er respects IF processing works

much as it does in BASIC. State

ments that come after the IF test (on

the same line) are performed when
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ECHO PASSES 1.2 TO THIRD. BAT 
THIRD 1.2 

Finally, enter the following pro
gram and save it with the filename 
THIRD.BAT: 

ECHO THIRD. BAT USES THIRD P 
ARAMETER: 1.1 

At this point you have three 
batch programs, all of which expect 
parameters. To run the programs, 
enter FIRST followed by any three 
strings or numbers. Be sure to 
separate each parameter with a 
space. For instance, you might en
ter FIRST PARAMjONE &H464 
IBMBIO.COM . The FIRST. BAT 
program takes in all three parame
ters, processing the first (displaying 
it in an ECHO statement) and pass
ing the other two when it runs SEC
OND. SECOND.BAT processes the 
second parameter and passes the 
third to THIRD.BAT. 

As shown in these examples, 
batch programs use dummy param
eters (% followed by a digit from 
0-9) to mark the spot where the real 
parameter is expected . When you 
run a batch program, each dummy 
parameter is replaced by actual data 
ill the order it is received. Thus, the 
FIRST.BAT program above uses %1 
to signify the first parameter, %2 to 
represent second, and so on. Dum
my parameter %0 can only be re
placed by a drive designator (A or 
B) and filename: Don't use it unless 
you want to pass such information . 

Be sure to keep the dummy 
parameter numbers straight when 
chaining batch programs. The dum
my number represents the order in 
which that program receives the data. 
In the example above, FIRST.BAT 
received three parameters, which it 
represents with the three dummies 
%1, %2, and %3. SECOND.BAT 
receives two parameters, using % 1 
to signify the first parameter it re
ceives, and %2 to represent the sec
ond. Likewise, THIRD. BAT uses 
% 1 to represent its single parame
ter. (Note that THIRD. BAT can' t 
use %3 for the dummy. Though 
you, the programmer, may think of 
this parameter as the " third," it's 
the first one that THIRD.BAT 
receives.) 

Batch Commands 
In addition to ordinary DOS com
mands, a batch program may in-

clude the following special batch 
commands: ECHO, FOR, GOTO, 
IF, SHIFT, PAUSE, and REM. 
ECHO ON causes DOS commands 
to be displayed as they're per
formed in a batch program; ECHO 
OFF turns off the display. As you 
saw above, ECHO can also display 
messages. GOTO is discussed in 
Part 2 of this article. REM lets you 
include remarks, and SHIFT is used 
when more than ten parameters are 
passed at one time. 

The remaining commands 
(FOR, IF, and PAUSE) permit 
loops, conditional tests and limited 
user input. The short file copying 
program listed below demonstrates 
all three of these commands. Enter 
the program as listed, saving it with 
the filename COPYUNQ.BAT (or 
any other name ending in .BAT). 

ECHO off 
REM----------------------------
------------------------------

REM name: COPYUNQ.BAT 
REM syntax: COPYUNQ 
source-drive-letter 
tarQet-drive-letter (no 
colons) 

REM purpose : Only unique files 
are copied from source to 
tarQet disk 

REH---------------------------

%1. 
FOR 1.1.f in (a. a) DO IF e xist 

1.2:1.'l.f ECHO 1.1.f WILL NOT BE 
COPIED 

PAUSE READY TO BEGIN COPIES, 
FOR 1.1.f in ( •.• ) DO IF not 

e xi st 1.2:'l.'l.f COPY 'l.l:1.1.f 1.2: 
IV 

1.2: 

The COPYUNQ.BAT program 
automatically copies files from a 
source disk to a target disk, copying 
only those files that don't already 
exist on the target disk. This en
sures that existing files are not re
placed, an improvement over 
DOS's COPY command, which 
would write over any like-named 
files on the target disk. To run this 
program, enter its name followed 
by the letter of the source drive and 
the letter of the target drive. Colons 
are not required after the drive let
ters. For instance, you would enter 
COPYUNQ.BAT A B when drive A 
holds the source disk and drive B 
holds the target disk. The program 
displays the names of files that are 
not copied. 

FOR And IF 
COPYUNQ.BAT offers a good 
demonstration of FOR and IF, 
which work very differently than 
their BASIC equivalents. Since a 
FOR statement can' t contain anoth
er FOR statement, you can't use 
nested FOR loops (one FOR loop 
enclosed by another). FOR state
ments take the following general 
form: 
FOR %%variable IN (set) DO DOS 

command 

The set value after IN repre
sents a group of files and must be 
some variation of a filename and 
extension . This parameter deter
mines which disk files the FOR 
loop will affect. Since the pattern
matching symbols ' and? can be 
used; you may define this group to 
be very broad or very selective. The 
program shown above uses the 
statement IN ('.') to affect the 
broadest possible group: every file 
on the disk. In other cases, you 
might use IN (·.BAS) to affect all 
files ending with .BAS, IN (ABC'.') 
to affect all files starting with ABC, 
and so on. 

The first FOR statement in 
COPYUNQ.BAT (FOR %%f IN 
('.') DO) affects every file on the 
disk. As the FOR loop executes, the 
variable %%f represents each file
name in order. Translated into 
plain English, this statement means 
"cycle through every filename on 
the source disk, using %%f to rep
resent each filename in turn." 

IF can perform only a few tests. 
One of these (IF EXIST filellame) 
tests whether a given file exists on 
the disk. Now you can understand 
the second part of the FOR state
ment (IF EXIST %2:%%f). The %2 
parameter is a dummy, replaced by 
the second drive letter you entered 
when running the program. And 
the variable %%f is replaced by 
actual filenames when the program 
runs. In plain English, this state
ment means " if the current file
name e~~sts on the disk in the target 
dnve .... 

Batch programs don't have the 
equivalent of BASIC's THEN state
ment (THEN is implied). But in oth
er respects IF processing works 
much as it does in BASIC. State
ments that come after the IF test (on 
the same line) are performed when 
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the IF test is true, and skipped when

the test is false. Consequently, in

COPYUNQ.BAT, the ECHO com

mand (which prints "filename WILL

NOT BE COPIED") executes only

when the file in question exists on

both the source and target disks.

Once you understand that

much of COPYUNQ.BAT, the rest

is not hard to decipher. PAUSE

makes the system stop and display

the message "Strike any key when

ready." This is the only batch com

mand that allows user input. Unfor

tunately, your choices are severely

limited: You can continue only by

pressing a key (perhaps after

changing disks, etc.) or end the pro

gram by pressing Ctrl-Break. In

Part 2 of this article, we'll show

how to expand this number of

options.

NOT And ERRORLEVEL

The second FOR line in COPYUNQ

.BAT has a FOR loop and an IF test

very similar to the first. However,

in this case NOT reverses the logic

of the IF test. When the named file

does not exist on the target disk, the

IF test is true and the file is copied.

In addition to testing EXIST

(with or without NOT), IF can test

two conditions: the equality symbol

( = =) and ERRORLEVEL. The

equality symbol tests whether two

strings are identical. ERRORLEVEL

is always a number, ordinarily used

to pass information from one pro

gram to another (indicating wheth

er the first worked successfully and

thus set ERRORLEVEL to the ex

pected value). ERRORLEVEL is dis

cussed further in Part 2.

As shown in these brief exam

ples, batch programs can be very

powerful: IF lets you pick only the

files you want, and FOR lets you

repeat commands until the whole

task is done. In one sense, the lack

of opportunity for user input is an

advantage: The entire procedure is

automated, and you don't need to

understand anything except how to

type in the program name. On the

other hand, batch programming

can seem rigid, limiting, and visu

ally quite dull. Part 2 improves on

that situation, offering program ex

amples and a routine that adds col

orful graphic displays and

multiple-option menu selection to
batch programs. ©

News & Products

Commodore Memory Expansion,

Interface

Cardco, Inc., has announced S'more

(Super Memory Optimized RAM/ROM

Expansion), a cartridge utility for the 64

which allows more than 60K RAM for

programming and adds over 60 new

and enhanced BASIC commands and

functions. The memory increase is not

restricted, and can be used for arrays,

variables, and BASIC programs which

would normally overload a Commo

dore 64. S'more provides such program

ming aids as CATALOG (view disk

directory), AUTO (line numbering),

FIND, CHANGE, TRACE, DUMP, KEY

(define function keys), and others.

Function keys are preprogrammed,

but can be redefined. For example, F2

runs the current program in memory,

F3 reads and displays the disk drive

error channel, and F7 displays the cur

rent disk directory. The suggested retail

price is $69.95. Cardco also plans to

introduce the S'more BASIC Compiler for

$39.95.

Also recently introduced is G

Whiz, an improved version of Cardco's

+ G printer interface, which allows

Commodore computers to be hooked

up to virtually any Centronics printer.

Additional features include faster print

ing speed (up to 18 times faster with

many dot matrix printers), and in

creased speed on high-resolution

screen dumps. The interface also comes

with two character sets and open access

to DIP switches. The interface attaches

directly to the parallel port, eliminating

the ribbon connector. Suggested retail

price is $69.95.

Cardco, Inc., 300 S. Topeka, Wichita, KS

67202

Circle Reader Service Number 232.

IBM, ST Expert Investment Help

Batteries Included has introduced the

first product in its Integral Solutions

line of productivity software. The Isgur

Portfolio System was designed by Lee

Isgur, a well-known Wall Street analyst

and first vice president of Paine-

Webber, Inc. The program allows both

casual and professional investors to

track up to ten portfolios, each with 50

stocks and 15 separate holdings. With a

ten-megabyte hard disk, storage capaci

ty jumps to 1,000 portfolios, with more

than 2,000 stocks and 600 holdings of

each.

Special tracking and advisory fea

tures help determine how and when to

raise money, when to sell holdings, and

how to prepare for changes in the status

of holdings. Built-in telecommunica

tions functions put the user online with

major telecommunications services at

the touch of a key or two.

The Isgur Portfolio System is avail

able for the Atari 520 ST and IBM PC

for $249.95.

Batteries Included, 30 Mural St., Richmond

Hill, Ontario, Canada L4B 1B5

Circle Reader Service Number 233.

Home Control Package

The X-10 Powerhouse interface is a

freestanding controller for lights, heat

ing, cooling, security devices, and other

appliances, which you preset with your

computer by following simple soft

ware-driven onscreen icons represent

ing controllers for each room of your

home or business. Available initially for

the Apple II series, the system is sched

uled to be available for the Commodore

64/128 in September and the IBM

PC/PCjr in October.

The Powerhouse lets you control

up to 72 lights and appliances plugged

into System X-10 modules, which in

turn are plugged into your home's elec

trical outlets. To program the Power

house interface, you use a joystick to

graphically "install" lights and appli

ances in each room in positions which

correspond to the actual locations in

your own home. Once programmed

with your computer, the system oper

ates independently. X-10 modules can

be purchased at electronics stores. The

Powerhouse interface sells for approxi

mately $125, while the appropriate

software and connecting cable retails

for an additional $25.

X-10 (USA), Inc., 185A LeGrand Avenue,

Northvale, N] 07647

Circle Reader Service Number 234.

PlayWriter Series Expands

Woodbury Computer Associates, Inc.,
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the IF test is true, and skipped when 
the test is false. Consequently, in 
COPYUNQ.BAT, the ECHO com
mand (which prints "{ilel1ame WILL 
NOT BE COPIED") executes only 
when the fil e in question exists on 
both the source and target disks. 

Once you understand that 
much of COPYUNQ.BAT, the rest 
is not hard to decipher. PAUSE 
makes the system stop and display 
the message " Strike any key when 
ready. " This is the only batch com
mand that allows user input. Unfor
tunately, your choices are severely 
limited: You can continue only by 
press ing a key (perhaps after 
changing disks, etc.) or end the pro
gram by pressing Ctrl-Break. In 
Part 2 of this article, we'll show 
how to expand this number of 
options. 

NOT And ERROR LEVEL 

The second FOR line in COPYUNQ 
.BAT has a FOR loop and an IF test 
very similar to the first. However, 
in this case NOT reverses the logic 
of the IF test. When the named file 
does 110t exist on the target disk, the 
IF test is true and the file is copied. 

[n addition to testing EXIST 
(with or without NOT), [F can test 
two conditions: the equality symbol 
( ~~ ) and ERRORLEVEL. The 
equality symbol tests whether two 
strings are identical. ERRORLEVEL 
is always a number, ordinarily used 
to pass information from one pro
gram to another (indicating wheth
er the first worked successfully and 
thus set ERRORLEVEL to the ex
pected value). ERRORLEVEL is dis
cussed further in Part 2. 

As shown in these brief exam
ples, batch programs can be very 
powerful: IF lets you pick only the 
files you want, and FOR lets you 
repeat commands until the whole 
task is done. In one sense, the lack 
of opportunity for user input is an 
advantage: The entire procedure is 
automated, and you don't need to 
understand anything except how to 
type in the program name. On the 
other hand, batch programming 
can seem rigid, limiting, and visu
ally quite dull. Part 2 improves on 
that situation, offering program ex
amples and a routine that adds col
orful graphi c displays and 
multiple-option menu selection to 
batch programs. ~ 

~~~News & Products~~~ 
Commodore Memory Expansion, 
Interface 
Cardea, Inc. , has announced S'more 
(Super Memory Optimized RAM/ ROM 
Expansion), a cartridge utility for the 64 
which allows more than 60K RAM for 
programming and adds over 60 new 
and enhanced BASIC commands and 
functions. The memory increase is not 
restricted, and can be used for arrays, 
variables, and BASIC programs which 
would normally overload a Commo
dore 64. S'more provides such program
ming aids as CATALOG (view disk 
directory), AUTO (line numbering), 
FIND, CHANGE, TRACE, DUMP, KEY 
(define function keys), and others. 

Function keys are preprogrammed, 
but can be redefined. For example, F2 
runs the current program in memory, 
F3 reads and displays the disk drive 
error channel, and F7 displays the cur
rent disk directory. The suggested retail 
price is $69.95 . Cardco also plans to 
introduce the S'more BASIC Compiler for 
$39.95 . 

Also recently introduced is G 
Whiz, an improved version of Cardeo's 
+ G printer interface, which allows 
Commodore computers to be hooked 
up to virtually any Centronics printer. 
Additional features include faster print
ing speed (up to 18 times faster with 
many dot matrix printers), and in
creased speed on high-resolution 
screen dumps. The interface also comes 
with two character sets and open access 
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to DIP switches. The interface attaches 
directly to the parallel port, eliminating 
the ribbon connector. Suggested retail 
price is $69.95. 
Cardco, Inc., 300 S. Topeka, Wichita, KS 
67202 
Circle Reader Service Number 232. 

IBM, ST Expert Investment Help 
Batteries Included has introduced the 
first product in its Integral Solutions 
line of productivity software. The Isgur 
Portfolio System was designed by Lee 
Isgur, a well-known Wall Street analyst 
and first vice president of Paine
Webber, Inc. The program allows both 
casual and professional investors to 
track up to ten portfolios, each with 50 
stocks and 15 separate holdings. With a 
ten-megabyte hard disk, storage capaci
ty jumps to 1,000 portfolios, with more 
than 2,000 stocks and 600 holdings of 
each. 

Special tracking and advisory fea
tures help determine how and when to 
raise money, when to sell holdings, and 
how to prepare for changes in the status 
of holdings. Built-in telecommunica
tions functions put the user online with 
major telecommunications services at 

. the touch of a key or two. 
The Isgur Portfolio System is avail

able for the Atari 520 ST and IBM PC 
for $249.95 . 
Batteries Ind uded, 30 Mural St., Richmond 
Hill, Ontario, Canada L4B 185 
Circle Reader Service Number 233. 

Home Control Package 
The X-IO Powerhouse interface is a 
freestanding controller for lights, heat
ing, cooling, security devices, and other 
appliances, which you preset with your 
computer by following simple soft
ware-driven onscreen icons represent
ing controllers for each room of your 
home or business. Available initially for 
the Apple II series, the system is sched
uled to be available for the Commodore 
64/ 128 in September and the IBM 
PC/PCjr in October. 

The Powerhouse lets you control 
up to 72 lights and appliances plugged 
into System X-IO modules, which in 
tum are plugged into your home's elec
trical outlets. To program the Power
house interface, you use a joystick to 
graphically "install" lights and appli
ances in each room in positions which 
correspond to the actual locations in 
your own home. Once programmed 
with your computer, the system oper
ates independently. X-IO modules can 
be purchased at electronics stores. The 
Powerhouse interface sells for approxi
mately $125, while the appropriate 
software and connecting cable retails 
for an additional $25. 
X-lO (USA), 111 c., 185A LeGralld Avenue, 
Northvale, NJ 07647 
Circle Reader Service Number 234. 

PIayWriter Series Expands 
Woodbury Computer Associates, Inc., 



has introduced two new titles in its

PlayWriter Series of write-your-own-

book learning programs: Mystery!, a de

tective book for children nine years of

age and older, and Castles & Creatures,

a fantasy book for children eight and

up. With these programs, and the earli

er Tales of Me and Adventures in Space

(ages seven to fourteen), children can

write, illustrate, print, and bind in hard

cover each book they create.

The packages sell for $39.95 each

and are available for the Apple II fam

ily, Commodore 64/128, and IBM

PC/PCjr. Refill packs and teacher's

manuals are $9.95 each. Woodbury, in

association with Grolier Electronic Pub

lishing, will sponsor a national writing

contest this fall with entries handled

through schools and retailers.

Woodbury Computer Associates, Inc., 127

White Oak Lane, CNX1001, Old Bridge,

NJ 08857

Circle Reader Service Number 235.

IBM, Apple Educational Software

World Book Discovery, Inc., a subsid

iary of World Book, Inc., recently re

leased its line of Discovery software for

Apple lie, lie, and IBM PCjr computers.

The series includes 21 programs for

children ages three and up.

Discovery software is divided into

three categories: Preschool (ages three

to five), which focuses on readiness

skills like number and pattern recogni

tion); primary (ages six to ten), which

offers practice in skills like arithmetic,

problem-solving and vocabulary-build

ing; and intermediate (ages ten and up),

which helps older students further ex

pand skills learned earlier.

Each series of seven programs is

available for $249.95. Individual pro

grams retail for $39.95.

World Book, Inc., The Merchandise Mart,

Fifth Floor, Chicago, IL 60654

Circle Reader Service Number 236.

Diet, Adventure Programs

Among several new programs intro

duced by Bantam Electronic Publishing

are The Complete Scarsdale Medical Diet

($39.95) for the Apple II series and IBM

PC/PCjr, and The Fourth Protocol, a

graphics and text adventure game

based on Frederick Forsyth's bestselling

novel, for the Commodore 64/128

($34.95) and Apple II series ($39.95).

Two adventure programs, the first

releases in Bantam's new Choose Your

Own Adventure Software Series, are

being introduced in September. Enti

tled Escape and The Cave of Time, the

programs are based on the popular se

ries of books published by Bantam

Books, Inc., the software division's

owner. They will be available for the

Apple II series and for the Commodore

64/128 at a suggested retail price of

$34.95.

FOOD: TUNA
CANNED IN Oil. DRAINED SOLIDS

3 1/2 ozs W7.0 cols

30 M1H. MEDIUM EXERCISE

Exercise

Badminton

Baseball

Squash
Tennis, amateur

Volleyball

Press <JE to exit

Cols Used

180-220
160-200

180-240

180-220

1B0-220

A sample screen from Bantam's The Com

plete Scarsdale Medical Diet program for

the IBM and Apple computers.

Bantam has also announced its

Micro-Workshop Series of learning

software for children. The first three

titles in the series are Fantastic Animals

(ages four through nine), Creative Con

traptions (ages seven and up), and Road

Rally U.S.A. (ages ten and up). The em

phasis in each package is to encourage

creativity while teaching basic learning

skills. The IBM PC/PCjr and Apple II-

To receive additional

information from

advertisers in this issue,

use the handy reader

service cards in the

back of the magazine.

^ Copy Atari 400/B00/XL Serioa Cartridges to Disk
and run them from n Menu

ATARI CARTRIDGE-TO-DISK COPY SYSTEM $69.95
Supercan lots you copy .aw cartridge (or the Aiari 400/800/XL Series to diskette, and thereafter run it

from your disk drive. Enjoy Ihe convenience of selecting your favorite games from a "menu screen"

rather than swapping cartridges in and out of your computer. £a:h cartridge copied hy Supercart func

tions etacrfy like Ihe original, Supercart includes"

• DISKETTE with;

COPY PROGRAM - Copies the cartridge lo a diskette (up to 9 cartridoes will fit on onu disk.)

MENU PROGRAM ■ Automatically rum and display) a menu prompting user for a ONE
keystroke selection of any cartridge on the disk.

i thinking that ihe origmai "copy protected" cartridge has been

g all of the protected cart-idges that

peration of all future cartridges Supercan is

ATES

- CARTRIDGE!
"Tricki" the

inserted.

To date there have been no problems duplicating
know of. However, FRONTRUNNER cannot guarar...

user-friendly and simple to use and requires no modif icatronsV your hardware. PIRATE*STAKE NOTE:
SUPERCART is not mlcndoO for illegal copying anil/or distribution of copyrighted software Sorrylll

SYSTEM REQUIREMENTS:
Alan 100/800 or XL Series Computer / 48K Menory / One Oitfc Dnve

Avaiianlo al your computer iloreor direct from FRONTRUNNER. DEALER INQUIRIES ENCOURAGED
TOLL FREE ORDER LINE: (24 Hrs I 1-800-M8-4790/ln Novadt or for ouestioni Call: f7u3l 7«-4«W

r»ViST*«tlSiClfll'l£rE2'3WMk*'°c,'^r- t M/cBndvtSAeccepted
inciuaa SJ.'jU 15/.bU r-oreigji nrdersl for shipping

FRONTRUNNEH COMPUTEH INDUSTRIES

316 California Ave., Suite #712. Reno. Nevada 83509 - (702) 786-1600

Others M/ke Claims. . .SUPERCART ™*ej copies!"

TRADE IN

To All

CARDCO Printer

Interface Owners

Due to overwhelming customer demand in

response to the new G-WIZ printer interface,

CARDCO will allow its registered printer

interface owners to trade up to the G-WIZ.

+ G owners may trade up to the new G-WIZ

for S35. A, B, S, or PS owners for $40.

Return your current interface, and proof of

purchase, with a check or money order for

the appropriate trade-in (plus $3 for shipping

& handling) to:

G-WIZ Trade-in

cardco, inc.
300 South Topeka

Wichita, KS 67202

has introduced two new titles in its 
PlayWriter Series of write-your-own
book learning programs: Mystery!, a de
tective book for children nine years of 
age and older, and Castles & Creatures, 
a fantasy book for children eight and 
up. With these programs, and the earli
er Tales of Me and Adve1ltures ill Space 
(ages seven to fourteen), children can 
write, illustrate, print, and bind in hard
cover each book they create. 

The packages sell for $39.95 each 
and are available for the Apple II fam
ily, Commodore 64/128, and IBM 
PC/ PCjr. Refill packs and teacher's 
manuals are $9.95 each. Woodbury, in 
association with GroHer Electronic Pub
lishing, will sponsor a national writing 
contest this fall with entries handled 
through schools and retailers. 
Woodbury Computer Associates, Inc., 127 
White Oak Lane, CN#lOOl, Old Bridge, 
NT 08857 
Circle Reader Service Number 235. 

IBM, Apple- Educational Software 
World Book Discovery, Inc. , a subsid
iary of World Book, Inc., recently re
leased its line of Discovery software for 
Apple lie, IIc, and IBM PCjr computers. 
The series includes 21 programs for 
children ages three and up. 

Discovery software is divided into 
three categories: Preschool (ages three 
to five), which focuses on readiness 
skills like number and pattern recogni
tion); primary (ages six to ten), which 
offers practice in skills like arithmetic, 
problem-solving and vocabulary-build
ing; and intermediate (ages ten and up), 
which helps older students further ex
pand skills learned earlier. 

Each series of seven programs is 
available for $249.95. Individual pro
grams retail for $39.95. 
World Book, Inc. , The Merchandise Mart , 
Fifth Floor, Chicago, lL 60654 
Circle Reader Service Number 236. 

Diet, Adventure Programs 
Among several new programs intro
duced by Bantam Electronic Publishing 
are The Complete Scarsdale Medical Diet 
($39.95) for the Apple II series and IBM 
PC/PCjr, and The Fourth Protocol, a 
graphics and tex t adventure game 
based on Frederick Forsyth's bestselling 
novel, for the Commodore 64/ 128 
($34.95) and Apple II series ($39.95). 

Two adventure programs, the first 
releases in Bantam's new Choose Your 
Own Adventure Software Series, are 
being introduced in September. Enti
tled Escape and TIle Cave of Time, the 

programs are based on the popular se
ries of books published by Bantam 
Books, Inc., the software division's 
owner. They will be available for the 
Apple n series and for the Commodore 
64/ 128 at a suggested retail price of 
$34.95. 

A sample screel/ fro m Bal/tam's The Com
plete Scarsdale Medical Diet program for 
the IBM and Apple computers. 

Bantam has also announced its 
Micro-Workshop Series of learning 
software for children. The first three 
titles in the series are Fantastic Animals 
(ages four through nine), Creative Con
traptions (ages seven and up), and Road 
Rally U.S.A. (ages ten and up). The em
phasis in each package is to encourage 
creativity while teaching basic learning 
skills. The IBM PC/PCjr and Apple 11-
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service cards in the 

back of the magazine. 
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series versions will sell for $39.95

while the Commodore version, to be

ready this fall, is set at $34.95.

Bantam Electronic Publishing, 666 Fifth
Avenue, New York, NY 10103

Circle Reader Service Number 237.

Fast Apple Disk Drive

The Micro Disk Drive (MDD-640), from

Tymac, can store up to four and a hall

times the information possible on a

standard Apple drive and can retrieve

information up to 93 percent faster. It

can bo used with Apple II, II+, and He

computers. Compatible with both DOS

3.3 and ProDOS, the drive uses 3Vi-

inch disks. Suggested retail price is
$399.

Tymac Controls Corporation, 127 Main
St., Franklin, N} 07416

Circle Reader Service Number 238.

New Printer Interfaces

Telesys Computer Peripheral Products

has announced several new printer in
terfaces for Apple, Atari, and Commo

dore computers. For the Atari, Telesys

has introduced the TurboPrint/A
($59.95), a graphics and text parallel

printer interface which emulates the

printer interface portion of the Atari

850 Interface Module. The Turbo-

Print/A has external DIP switch access

and its own power supply. The Turbo-

Print/GTA ($99.95) is an advanced

graphics and text parallel printer inter

face with optional plug-in 16K or 32K

buffer for Atari computers. It is com

pletely software-compatible with the

Atari 850, prints Atari graphics charac-

:ers (including reverse characters), dou

bles the printing speed of printers

without onboard memory, and has ex

ternal DIP switches. The B16 16K

TurboBuffer ($79.95) and the B32 32K

TurboBuffer ($109.95) are available for

the TurboPrint/GTA. Both TurboPrint

interfaces work with Atari 400, 800,

800XL, 65XE, and 130XE computers.

For the Commodore 64/128 and

VIC-20 computers, Telesys has intro

duced the TurboPrint/C ($49.95), a

text-only parallel printer interface; the

TurboPrint/GC ($69.95), a parallel in-

erface which prints Commodore

graphics including reverse characters,

prints four typefaces (normal, expand

ed, compressed, and expanded-

compressed combined), and has

external DIP switches; and the Turbo-

Print/GTC ($89.95), a buffer-expandable

parallel interface which prints en-

lanced Commodore graphics. The

TurboBuffers mentioned above are

available for the GTC at the same

prices.

For the Apple lie and 11+ comput

ers, Telesvs has announced the Turbo-

Print/IIe ($59.95), which prints text

with many popular Centronics-type
printers and graphics with Epson and

Epson-compatible parallel printers. The

TurboPrint/IIc ($89,95) performs serial
to parallel conversions, has switch-

selectable baud rates, and is compatible

with most Centronics-type printers. All

cables required for installation are in
cluded with both interfaces.

Telesys Computer Peripheral Products,
43334 Bryant Street, Fremont, CA 94539

Circle Reader Service Number 239.

Inexpensive Daisy Wheel Printer

Apropos Technology has added a daisy

wheel printer to its line of microcom
puter printers. The Aprotek Daisy 1120

is equipped with a standard Centronics

parallel interface and supports many

type fonts, including superscripts, sub

scripts, underlining, and boldfacing. It

has a 2K buffer. Options include an
automatic cut sheet feeder ($195) and

tractor feed ($82). The printer retails for

$364 and has a one-year warranty.
Apropos Technology, 1071-A Avenida
Acaso, Camarillo, CA 93010

Circle Reader Service Number 240.

Productivity, Young Learning

Packages

Six new educational programs for
youngsters ages four through six have

been announced by Grolier Electronic
Publishing for the Apple II series and

the Commodore 64/128 computers at
$29.95 per package. Three of the pro

grams—The Story of Miss Mouse, Rhyme

Land, and First Steps to Reading: Phonics

I and II—concern reading-readiness.

The other three packages—Exploring

Your World: Me and Others, Exploring

Your World: The Weather, and Play To

gether, Learn Together—introduce chil

dren to the concepts of body parts,

clothing, the weather, and the world

around them.

Grolier has also created two new

productivity packages. The Information

Connection, a combination telecommu

nications program, text editor, and tuto

rial on one disk for the Apple II family

and the IBM PC/PCjr ($59.95 each)

and for the Commodore 64/128

($39.95); and EduCalc, a spreadsheet

designed to be used in homes and

schools, for the Commodore 64/128,

Apple II series, and the IBM PC/PCjr

($49.95 home, $59.95 school). The Edu-

ale Template, sold separately for

$19.95, features ten application tem-

Dlates preformatted for such home and

chool applications as budgeting, sci

ence, math, and sports.

Grolier Electronic Publishing, 95 Madison

Avenue, New York, NY 10016

Circle Reader Service Number 241.

Graphics Control for Commodore
Xetec has introduced the Super Gra-

phix, a graphics interface for Commo

dore computers. Features include an 8K
buffer, ten printing modes, and correct

graphics/text aspect ratio for all major

printers. Internal fonts support super

scripts, subscripts, underlining, bold

facing, and a choice of nine pitches. The

Super Graphix comes with a lifetime

warranty and retails for $99.95.

Xetec, Inc., 3010 Arnold Rd., Salina, KS
67401

Circle Reader Service Number 242.

More From Mindscape

Mindscape has unveiled several new

programs. The Mist, based on the

Stephen King novella of the same

name, and A View to a Kill, based on the

latest James Bond movie, are text ad
ventures. Each is available for the

Apple II line, Apple Macintosh, and

IBM PC, and costs $39.95.

Deja Vu is Mindscape's first prod
uct developed specifically for the Mac

intosh. It is a graphics/text adventure

in the style of an old 1940s Hollywood

mystery movie. It retails for $49.95.

The Luscher Profile, developed in

cooperation with Dr. Max Luscher, pro

vides a psychological profile of an indi

vidual based on his or her reaction to

different colors. It is available for the

Apple II line, Macintosh, and IBM PC,
for $39.95.

Mindscape, Inc., 3444 Dundee Road,
Northbrook, 1L 60062

Circle Reader Service Number 243.

Electronic Writing Aids

Simon & Schuster Electronic Publish

ing Group announced several new titles

at the Summer Consumer Electronics

Show. Among them is the Webster's

Neiv World Series, which includes Web-

ter's New World Spelling Checker (IBM

PC/PCjr, $59.95; Apple II series,

$49.95), Webster's New World Word Pro

cessor (with online thesaurus and spell

ing checker; IBM PC/PCjr, Apple II

series, $124.95), and Webster's New

World Electronic Thesaurus (IBM

PC/PCjr, $59.95).

Simon & Schuster also announced

an interactive adventure based on the

popular television series Star Trek.

STAR TREK: The Kobayashi Alternative

retails for $39.95, and is available for

the IBM PC/PCjr, Apple II series, and

Commodore 64.

Simon and Schuster Electronic Publishing

Group, Simon & Schuster Building, 1230

Avenue of the Americas, New York, NY

10020

Circle Reader Service Number 244. ©
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series versions will sell for $39.95, 
while the Commodore version, to be 
ready this fall , is set at $34.95. 
Bantam Electronic Publishing, 666 Fifth 
Avolllu, New York, NY 10103 
Circle Reader Service Number 237. 

Fast Apple Disk Drive 
The Micro Disk Drive (MDD-640), from 
Tymac, can store up to four and a half 
times the information possible on a 
standard Apple drive and can retrieve 
information up to 93 percent faster. It 
can be used with Apple II , 11 +, and lIe 
computers. Compatible with both DOS 
3.3 and ProD OS, the drive uses 3'1>
inch disks. Suggested retail pric~ is 
$399. 
Tymac Con trols Corporatio'l, 127 Main 
51., Frallklill, NJ 07416 
Circle Reader Service Number 238. 

New Printer Interfaces 
Telesys Computer Peripheral Products 
has announced several new printer in
terfaces for Apple, Atari, and Commo
dore ~omputers . For the Atari, Telesys 
ha s Introduced the TurboPrint/ A 
($59.95), a graphics and text parallel 
printer interface which emulates the 
printer interface portion of the Atari 
850 Interface Module. The Turbo
Print/ A has external DIP switch access 
and its own power supply. The Turbo
Print/ GTA ($99.95) is an advanced 
graphics and text parallel printer inter
face wi th optional plug-in 16K or 32K 
buffer for Atari computers. It is com
pletely software-compatible with the 
Atari 850, prints Atari graphics charac
ters (including reverse characters), dou
bles the printing speed of printers 
without onboard memory, and has ex
ternal DIP switches. The B16 16K 
TurboBuffer ($79.95) and the B32 32K 
TurboBuffer ($109.95) are available for 
the TurboPrint/ GTA. Both TurboPrint 
interfaces work with Atari 400, BOO, 
800XL, 65XE, and 130XE computers. 

For the Commodore 64/128 and 
VIC-20 computers, Telesys has intro
duced the TurboPrint/ C ($49.95), a 
text-only parallel printer interface; the 
TurboPrint/ GC ($69.95), a parallel in
terface which prints Commodore 
graphics including reverse characters, 
prints four typefaces (normal, expand
ed, comp ressed, and expanded 
compre ssed combin ed), and has 
external DIP switches; and the Turbo
Print/ GTC ($89.95), a buffer-expandable 
parallel interface which prints en
hanced Commodore graphics. The 
TurboBuffers mentioned above are 
available for the GTC at the same 
prices. 

For the Apple lIe and II + comput
ers, Telesys has announced the Turbo-
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Print/ lIe ($59.95), which prints text 
wi.th many popular Centronics-type 
pnnters and graphics with Epson and 
Epson-compatible parallel printers. The 
TurboPrint/lIc ($89.95) performs serial 
to parallel conversions, has switch
selectable baud rates, and is compatible 
with most Centronics-type printers . AU 
cables required for installation are in
cluded with both interfaces. 
Telesys Computer Peripheral Products, 
43334 Brynll t Sireet, Frem oll l, CA 94539 
Circle Reader Service Number 239. 

Inexpensive Daisy Wheel Printer 
Apropos Technology h.s added a daisy 
wheel printer to its line of microcom
puter printers. The Aprotek Daisy 1120 
is equipped with a standard Centronics 
parallel interface and supports many 
type fonts, including superscripts, sub
scripts, underlining, and boldfacing. It 
has a 2K buffer. Options include an 
automatic cut sheet feeder ($195) and 
tractor feed ($82). The printer retails for 
$364 and has a one-year warranty. 
Apropos Techllology, 1OlJ-A Avell ido 
Acaso, Como rilla, CA 93010 
Circle Reader Service Number 240. 

Productivity, Young learning 
Packages 
Six new educational progra ms for 
youngsters ages four through six have 
been announced by GroHer Electronic 
Publishing for the Apple II series and 
the Commodore 64/ 128 computers at 
$29.95 per package. Three of the pro
grams-The Story of Miss Mouse, Rhyme 
Land, and First Steps to Read ing: Phonics 
I and II-concern reading-readiness. 
The other three packages-Exploring 
Your World: Me and Others, Exploring 
YOllr World: Til e Weother, and Play To
geth er, Leam Together-introduce chil
dren to the concepts of body parts, 
clothing, the weather, and the world 
around them. 

GroHer has also created two new 
productivity packages, The Illformation 
Connect ion, a combination telecommu
nications program, text editor, and tuto
rial on one disk for the Apple II family 
and the IBM PC/ PCjr ($59.95 each) 
and for th e Commodore 64 / 128 
($39.95); and EduCalc, a spreadsheet 
designed to be used in homes and 
schools, for the Commodore 64/ 128, 
Apple II series, and the IBM PC/ PCjr 
,($49.95 home, $59.95 school). The Edu
Calc Template, sold separately for 
$19.95, features ten application tem
plates preformatted for such home and 
school applications as budgeting, sci
ence, math, and sports. 
Grolier Electronic Pu blishing, 95 Madison 
AVe/llle, New York, NY 10016 
Circle Reader Service Number 241. 

Graphics Control for Commodore 
Xetec has introduced the Super Gra
phix, a graphics interface for Commo· 
dore computers. Features include an BK 
buffer, ten printing modes, and correct 
graphics/text aspect ratio for all major 
printers. Internal fon ts support super
scripts, subscripts, underlining, bold
facing, and a choice of nine pitches. The 
Super Graphix comes with a lifetime 
warranty and retails for $99.95. 
Xetee, 1I1C., 3010 Arnold Rd., Salillo, KS 
6740] 
Circle Reader Service Number 242. 

More From Mindscape 
Mindscape has unveiled several new 
programs. Th e Mist, based on the 
Stephen King novella of the same 
name, and A View to a Kill, based on the 
latest James Bond movie, are text ad
ventures. Each is available for the 
Apple II line, Apple Macintosh, and 
IBM PC, and costs $39.95. 

Deja Vu is Mindscape's first prod
uct developed specifically for the Mac
intosh. It is a graphics/text adventure 
in the style of an old 1940s Hollywood 
mystery movie. It retails for $49.95. 

The Lil scher Profile, developed in 
cooperation with Dr. Max Luscher, pro
vides a psychological profile of an indi
vidual based on his or her reaction to 
different colors. It is available fo r the 
Apple II line, Macintosh, and IBM PC, 
for $39.95. 
Mindscape, In c., 3444 Dundee Road, 
Northbrook, IL 60062 
Circle Reader Service Number 243. 

Electronic Writing Aids 
Simon & Schuster Electronic Publish
ing Group announced several new titles 
at the Summer Consumer Electronics 
Show. Among them is the Webster's 
Ne1.u World Series, which includes Web· 
ster's New World Spellillg Checker (IBM 
PC/ PCjr, $59 .95; Apple II series, 
$49 .95), Webster's New World Word Pro
cessor (with online thesaurus and spell
ing checker; IBM PC/ PCjr, Apple II 
series, $124.95), and Webster's New 
World El ec troni c Tllesallrus (IBM 
PC/ PCjr, $59.95). 

Simon & Schuster also announced 
an interactive adventure based on the 
popular te l.evision series Star Trek. 
STAR TREK: The Koboyashi Alternative 
retails for $39 .95, and is available for 
the IBM PC/ PCjr, Apple II series, and 
Commodore 64. 
Simon and Schuster Electron ic Publishing 
Group, Simon & Schuster Bllilding, 1230 
Avenue of the Americas, New York, NY 
10020 
Circle Reader Service Number 244. @ 



The Beginners Page
Tom R. Holfhill, Editor

Forget Your Algebra

Don't be misled into thinking that

an extensive math background is

necessary to program computers.

Sometimes, it turns out, too much

math knowledge confuses things

when you're learning to program.

For instance, the following

statement is perfectly acceptable in

BASIC, but utter nonsense in math

ematics: X = X + 1. It would prob

ably earn you extra homework in a

beginning algebra class because

one of the first things they teach

you is that one side of an equation

must equal the other.

But in BASIC, not only is

X = X + 1 valid, so is X = X + 2

or even X = X + 10000. Part of

the difference is in the way that

algebra and BASIC handle the sym

bol X, called a variable. In algebra, a

variable is an unknown value; it

represents a number you're trying

to discover by solving the equation.

In BASIC, a variable is a method of

storing a value that can change as

the program runs. Ordinary num

bers are known as constants, be

cause numbers don't change. In the

statement X = X + 1, the number

1 is a constant, and 1 is always 1.

A variable, on the other hand,

is like a flexible number. It can

equal anything. And you can

change what it equals anywhere in

the program. The statement X = 5,

called an assignment statement, sets

the variable X equal to 5. (Actually,

X = 5 is an abbreviation for LET

X = 5. But the keyword LET is op

tional in almost all modern versions

of BASIC, so it's rarely used

anymore.)

After a variable has been as

signed the value of 5, the computer

treats it like a 5 anytime it subse

quently encounters that variable

when running the program. The

advantage of using a variable in

stead of a constant to represent 5 is

that the variable can be manipulat

ed in a number of ways. Try run

ning this simple program:

10 X = 5:PRINT X:X = X + 1:PRINT X

When it's done, you should see

the numbers 5 and 6 on the screen,

even though the program starts by

setting X equal to 5. Why? Because

the third statement—X = X + 1—

is another assignment statement

which adds 1 to the current value of

X. Since the current value happens

to be 5, then 5 plus 1 equals 6. The

final statement prints the new

value.

Run the program again after

removing the first statement. You'll

probably see a 0 and 1 on the

screen. That's because almost all

personal computers automatically

initialize variables to zero when the

program starts. Be aware, however,

that some larger computers don't

do this. Instead, the variable may

contain an unknown, or garbage,

value. To keep these garbage values

from messing up calculations, pro

grams written for these computers

usually begin by initializing all

variables to zero.

Variable Names

You're not limited to the letter X as

a variable name, of course. You can

use any letter from A to Z. Longer

names are possible, too, and help

make your programs easier for oth

ers (and even yourself) to under

stand. For instance, if you need a

variable to hold the sum of a series

of numbers added together, SUM is

more readable than S.

Different versions of BASIC

have different rules for variable

names. In Commodore and Apple

soft BASIC, variables can consist of

letters and numbers but no sym

bols, as long as the first character is

a letter. Al is allowed, but not 1A.

Commodore and Apple variables

can be of any length, but only the

first two characters are significant.
That means the computer looks

only at the first two characters of

the name to decide if it's unique.

SUM and SAM are treated as differ

ent variables, but SUM1 and SUM2

are not. Watch out for this, because

it can lead to mysterious program

ming bugs.

Also, Commodore and Apple

soft BASIC (and most other ver

sions of BASIC) don't allow

variables with reserved words. That

is, any word that BASIC recognizes

as a command, statement, or func

tion cannot be part of a variable

name. This restriction, too, can lead

to mysterious errors. An example is

the variable TOTAL. It looks as in

nocent as SUM, but contains the

keyword TO (which is part of the

FOR/NEXT loop statement, as in

FOR X = 1 TO 10).

IBM BASIC permits variables

with letters, numbers, and decimal

points, as long as the name starts

with a letter. Names can be of any

length, and the first 40 characters

are significant. Although a variable

cannot be a reserved word, it can

contain a reserved word. Therefore,

the variable TOTAL is okay but the

variable TO is not.

In Atari BASIC, variables may

contain letters and numbers, as

long as they start with a letter, and

can be of any length with all char

acters significant. What's more,

variables can include reserved

words or even consist of a reserved

word if the assignment statements

use the optional keyword LET.

Thus you can have a statement

such as LET LET - LET + LET. In

TI BASIC, variables are limited to

15 characters (all significant) and

can start with either a letter or one

of the following symbols: @, [, ], /,

and _. Oddly, though, the rest of

the name cannot contain a [, ], or /.

Up to now we've been discuss

ing numeric variables—variables

that represent ordinary numbers.

Next month we'll examine other

types of variables. ©
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Don 't be misled into thinking that 
an extensive math background is 
necessary to program computers. 
Sometimes, it turns out, too much 
math knowledge confuses things 
when you're learning to program. 

For instance, the following 
statement is perfectly acceptable in 
BASIC, but utter nonsense in math
ematics: X = X + 1. It would prob
ably earn you extra homework in a 
beginning algebra class because 
one of the first things they teach 
you is that one side of an equation 
must equal the other. 

But in BASIC, not only is 
X = X + 1 valid, so is X = X + 2 
or even X = X + 10000. Part of 
the difference is in the way that 
algebra and BASIC handle the sym
bol X, called a variable. In algebra, a 
variable is an unknown value; it 
represents a number you're trying 
to discover by solving the equation. 
In BASIC, a variable is a method of 
storing a value that can change as 
the program runs. Ordinary num
bers are known as c01lstants, be
cause numbers don't change. In the 
statement X = X + 1, the number 
1 is a constant, and 1 is always 1. 

A variable, on the other hand, 
is like a flexible number. It can 
eq u a l anything. And yo u ca n 
change what it equals anywhere in 
the program. The statement X = 5, 
called an assignment statement, sets 
the variable X equal to 5. (Actually, 
X = 5 is an abbrevia tion for LET 
X = 5. But the keyword LET is op
tional in almost al1 modern versions 
of BASIC, so it ' s rarely used 
anymore.) 

After a variable has been as
signed the value of 5, the computer 
trea ts it like a 5 anytime it subse
quently encounters that variable 
when running the program. The 
advantage of using a va riable in
stead of a constant to represent 5 is 
that the variable can be manipulat
ed in a number of ways. Try run
ning this simple program: 

Forget Your Algebra 
10 X- 5,PRINT X,X- X+ HRINT X 

When it's done, you should see 
the numbers 5 and 6 on the screen, 
even though the program starts by 
setting X equal to 5. Why? Because 
the third statement-X = X + l
is another assignment statement 
which adds 1 to the current value of 
X. Since the current value happens 
to be 5, then 5 plus 1 equals 6. The 
final statement prints the new 
value. 

Run the program again after 
removing the first statement. You'll 
probably see a 0 and 1 on the 
screen. That's because almost all 
personal computers automatically 
initialize variables to zero when the 
program starts. Be aware, however, 
that some larger computers don't 
do this . Instead, the variable may 
contain an unknown, or garbage, 
value. To keep these garbage values 
from messing up calculations, pro
grams written for these computers 
usually begin by initializing all 
variables to zero. 

Variable Names 
You're not limited to the letter X as 
a variable name, of course. You can 
use any letter from A to Z. Longer 
names are possible, too, and help 
make your programs easier for oth
ers (and even yourself) to under
stand. For instance, if you need a 
variable to hold the sum of a series 
of numbers added together, SUM is 
more readable than S. 

Different versions of BASIC 
have different rules for variable 
names. In Commodore and Apple
soft BASIC, variables can consist of 
letters and numbers but no sym
bols, as long as the first character is 
a letter. Al is allowed, bu t not lA. 
Commodore and Apple variables 
can be of any length, but only the 
first two characters are significant. 
That means the computer looks 
only at the first two characters of 
the name to decide if it's unique. 
SUM and SAM are treated as differ-

ent variables, but SUMI and SUM2 
are not. Watch out for this, because 
it can lead to mysterious program
ming bugs. 

Also, Commodore and Apple
soft BASIC (and most other ver
sions of BAS IC) don ' t a ll ow 
variables with reserved words . That 
is, any word that BASIC recognizes 
as a command, statement, or func
tion cannot be part of a variable 
name. This restriction, too; can lead 
to mysterious errors. An example is 
the variable TOTAL. It looks as in
nocent as SUM, but contains the 
keyword TO (which is part of the 
FOR/NEXT loop statement, as in 
FOR X = 1 TO 10). 

IBM BASIC permits variables 
with letters, numbers, and decimal 
points, as long as the name starts 
with a letter. Names can be of any 
length, and the first 40 characters 
are significant. Although a variable 
cannot be a reserved word, it can 
contain a reserved word. Therefore, 
the variable TOTAL is okay but the 
variable TO is not. 

In Atari BASIC, variables may 
contain letters and numbers, as 
long as they start with a letter, and 
can be of any length with all char
acters Signifi cant. What 's more, 
variables can include reserved 
words or even consist of a reserved 
word if the assignment statements 
use the optional keyword LET. 
Thus you can have a statement 
such as LET LET = LET + LET. In 
TI BASIC, variables are limited to 
15 characters (aU Significant) and 
can start with either a letter or one 
of the foUowing symbols: @' [, ], j, 
and _ . Oddly, though, the rest of 
the name cannot contain a [, ], or j. 

Up to now we've been discuss
ing numeric variables-variables 
that represent ordinary numbers. 
Next month we'll examine other 
types of variables. @ 
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Computers and Society
David D, ihornburg, Associate Editor

Compilers, Interpreters, And Flow: Conclusion
Over the past two columns I've ex

plored some ways in which pro

gramming with an interpreter or

compiler can influence the nature

and complexity of the programs we

write. As this is written, I'm ap

proaching the end of a Logo-based

programming course that I've been

teaching to graduate students at

Stanford. (Yes, Virginia, there is

Logo after second grade!) Because I

wanted my students to have access

to a high-speed runtime language, I

elected to use a Logo compiler in

this course.

As was mentioned last month,

the speed improvements in com

piled programs have a lot to do

with the program's ability to main

tain a sense of "flow" with the user.

But, just as the compiler's benefits

are directed toward the user, inter

preters provide quite a few benefits

to the programmer—especially if

the programmer is just learning to

use the language. When computer

languages are taught in school, the

assignments and lectures usually

structure the learning process for

the students, and the work at the

keyboard tends to reinforce what

has already been learned rather

than encourage new discoveries. It

is when learning a new language on

your own that an interpreter is of

tremendous value.

Instead of studying a new lan

guage in a book before trying to

create programs, I usually jump in

with both feet and start sloshing

around, trying to get something to

work. In educational circles, this

experimental learning style is called

discovery-based learning. In the

realm of videogames, people like

Bernie DeKoven call it "learning by

dying." One of the reasons video

games can be learned without refer

ring to extensive manuals is that

you can usually figure out what

caused you to lose your turn or one

of your "lives," so you can avoid

that mistake the next time.

A well-designed interpreter

and program editor could allow

people to master new programming

languages in this way. (This ap
proach could also be applied to

education in general, but that's a

topic for another column.)

Bug Detectors

One example of this is Macintosh

Pascal. Mac Pascal contains both an

interpreter and a powerful program

editor that allows beginners to

learn this language in a highly in

teractive and self-paced fashion.

Those of you who know Pascal may

think that the "sloshing around"

style of learning is ill-suited to a

language whose structure is more

like a faceted jewel than a lump of

clay. But I believe the rigid structure

imposed on Pascal programs makes

an "intelligent" editor and program

interpreter of tremendous value.

The program editor automati

cally indents program lines and

boldfaces Pascal keywords, making

the listing very easy to scan. Fur

thermore, if the interpreter detects

an error as the program is running,

helpful "bug detection" tools point

out the line with the problem and

provide as much help in fixing the

problem as possible.

This interaction between the

interpreter and program editor en

courages the programmer to try

new constructs and ideas, safe in

the knowledge that "bad grammar"

will be detected and clearly

identified.

The interaction between the

interpreter and program editor does

not stop here. You can also execute

programs line by line, place "stop

signs" at various locations in the

program to help debug the code,

and even create windows to show

the values of certain variables as the

program runs.

Normally, Pascal doesn't allow

you to execute single-line pro

grams. But Macintosh Pascal does,

so you can type fragments of Pascal

code to see how they behave. This

makes the language far easier to

learn. Fortunately, Mac Pascal is
being adapted for the Apple lie and

He computers as well, thus bringing

this style of Pascal programming to

a far larger audience.

The Best Compromise
The choice between an interpreter

or a compiler, then, depends on the

application and the point of view.

From the user's perspective, com

piled programs have the advantage

of execution speed. For program

mers, interpreters have more ad

vantages. Since most programs

involve both users and program

mers, this suggests that widely used

programming languages should be

available in two forms—an inter

preter for creating and testing pro

grams, and a compiler to produce

the final product.

Furthermore, it's essential that

these modules be compatible with

each other's source code. Program

mers should be able to take a pro

gram that was written and

debugged with the interpreter and

drop it into the compiler to generate

the highly efficient runtime code

for the user.

As progress continues along

these lines, we'll see a trend toward

application programming in in

creasingly higher-level languages.

No longer will programmers have

to learn machine language to build

industrial-strength programs. Any

one who knows how to write in

high-level languages will be able to

create efficient programs of all

types for their own use, as well as

for the use of others.

David Thornburg welcomes let

ters from readers, but regrets that he

cannot personally answer all his mail.

Correspondence should be sent in

care of COMPUTE!. ©
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Compilers, Interpreters, And Flow: Conclusion 
Over the past two columns I've ex
plored some ways in which pro
gramming with an interpreter or 
compiler can influence the nature 
and complexity of the programs we 
write. As this is written, I'm ap
proaching the end of a Logo-based 
programming course that I've been 
teaching to graduate students at 
Stanford. (Yes, Virginia, there is 
Logo after second grade!) Because I 
wanted my students to have access 
to a high-speed runtime language, I 
elected to use a Logo compiler in 
this course. 

As was mentioned last month, 
the speed improvements in com
piled programs have a lot to do 
with the program's ability to main
tain a sense of " flow" with the user. 
But, just as the compiler's benefits 
are directed toward the user, inter
preters provide quite a few benefits 
to the programmer-especially if 
the programmer is just learning to 
use the language. When computer 
languages are taught in school, the 
assignments and lectures usually 
structure the learning process for 
the students, and the work at the 
keyboard tends to reinforce what 
has already been learned rather 
than encourage new discoveries . It 
is when learning a new language on 
your own that an interpreter is of 
tremendous value. 

Instead of studying a new lan
guage in a book before trying to 
create programs, I usually jump in 
with both feet and start sloshing 
around, trying to get something to 
work. In educational circles, this 
experimental learning style is called 
discovery-based leaYlling. In the 
realm of videogames, people like 
Bernie DeKoven call it " learning by 
dying. " One of the reasons video
games can be learned without refer
ring to extensive manuals is that 
you can usually figure out what 
caused you to lose your turn or one 
of your " lives," so you can avoid 
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that mistake the next time. 
A well-designed interpreter 

and program editor could allow 
people to master new programming 
languages in this way. (This ap
proach could also be applied to 
education in general, but that 's a 
topic for another column.) 

Bug Detectors 
One example of this is Macintosh 
Pascal. Mac Pascal contains both an 
interpreter and a powerful program 
editor that allows beginners to 
learn this language in a highly in
teractive and self-paced fashion. 
Those of you who know Pascal may 
think that the "sloshing around" 
style of learning is ill-suited to a 
language whose structure is more 
like a faceted jewel than a lump of 
clay. But I believe the rigid structure 
imposed on Pascal programs makes 
an "intelligent" editor and program 
interpreter of tremendous value. 

The program editor automati
cally indents program lines and 
boldfaces Pascal keywords, making 
the listing very easy to scan. Fur
thermore, if the interpreter detects 
an error as the program is running, 
helpful " bug detection" tools point 
out the line with the problem and 
provide as much help in fixing the 
problem as possible. 

This interaction between the 
interpreter and program editor en
courages the programmer to try 
new constructs and ideas, safe in 
the knowledge that "bad grammar" 
will be detected and clearly 
identified. 

The interaction between the 
interpreter and program editor does 
not stop here. You can also execute 
programs line by line, place "stop 
signs" at various locations in the 
program to help debug the code, 
and even create windows to show 
the values of certain variables as the 
program runs. 

ormally, Pascal doesn't allow 
you to execute single-line pro-

grams. But Macintosh Pascal does, 
so you can type fragments of Pascal 
code to see how they behave. This 
makes the language far easier to 
learn. Fortunately, Mac Pascal is 
being adapted for the Apple lIe and 
llc computers as well, thus bringing 
this style of Pascal programming to 
a far larger audience. 

The Best Compromise 
The choice between an interpreter 
or a compiler, then, depends on the 
application and the point of view. 
From the user's perspective, com
piled programs have the advantage 
of execution speed. For program
mers, interpreters have more ad
vantages . Since most programs 
involve both users and program
mers, this suggests that widely used 
programming languages should be 
available in two forms-an inter
preter for creating and testing pro
grams, and a compiler to produce 
the final product. 

Furthermore, it's essential that 
these modules be compatible with 
each other's source code. Program
mers should be able to take a pro
gram that was written and 
debugged with the interpreter and 
drop it into the compiler to generate 
the highly efficient runtime code 
for the user. 

As progress continues along 
these lines, we'll see a trend toward 
application programming in in
creasingly higher-level languages. 
No longer will programmers have 
to learn machine language to build 
industrial-strength programs. Any
one who knows how to write in 
high-level languages will be able to 
create efficient programs of all 
types for their own use, as well as 
for the use of others. 

David -Thornburg welcomes let
ters from readers, but regrets that he 
camlOt personally answer all his mail. 
Correspondence should be se" t in 
care of COMPUTE!. ~ 



Telecomputing Today
Arlan R. Levitan

SIG Wars

You may recall that last month we

raised the question of what the

commercial information services

would do about system operators

(sysops) of special interest groups

(SIGs) or discussion forums who

were beginning to set up branches

of their SIGs on competing services.

The shoe has finally dropped.

In May, users of the Delphi infor

mation service noticed that the

Delphi branch of MAUG (Micro-

networked Apple User Group)

mysteriously vanished after a cou

ple of weeks of existence, to be

replaced by a generically named

Apple SIG with a new sysop.

Apparently CompuServe, the

current SIG heavyweight among

information services, was still

smarting from the wholesale defec

tion of its Commodore forum sy

sops to another competing service.

In any case, CompuServe won back

the sysop of MAUG (its most popu

lar SIG forum) with an offer that

couldn't be refused.

Shortly after the disappearance

of MAUG/Delphi, MAUG/Compu-

Serve became three SIGs: one for

Apple II owners, a second for Mac

intosh fans, and a third for Apple

software and hardware developers.

All of the SIGs remained under the

able tutelage of the original MAUG

sysop, who ended up with three

SIGs rather than one (or zero).

This incident does raise some

disturbing issues which should be

aired and discussed within the tele

computing community. At the con

clusion of this column, I'll give you

a way to participate in this debate.

Two Points Of View

A lot of users cried foul after the

MAUG affair, accusing one of the

parties involved of restraint of trade

and illegal chicanery. Much of this

was mildly sour grapes from

MAUG regulars who had regarded

MAUG/Delphi as welcome relief

for their pocketbooks. MAUG/Del-

phi's off-shift hourly rate for 1200

bits-per-second (bps) modems was

half that of CompuServe's. In fact,

Delphi's off-shift rate even for 2400

bps was still less than Compu

Serve's 1200 bps charges. (Compu

Serve is the leading information

service, so its competitors are offer

ing lower rates in an effort to entice

customers.)

Setting emotions aside for a

minute, there is no evidence that

anyone involved in the MAUG in

cident abrogated the legal rights of

any other party. As for whether the

negotiations tended toward "hard

ball," all I can do is remind mild-

mannered telecomputerists that in

the words of Jack Tramiel, "busi

ness is war."

Users who regularly

upload public domain

software to SIGs get

little in return other

than bills for their

connect time.

Shouldn't there be a

greater reward than

simply a pat on the

back?

The situation does have as

pects of David versus Goliath

though, and since we love to root

for the underdog (even when Sweet

Polly isn't involved), it's hard on a

gut level not to side with the sy

sops. Even the most influential sy

sops tend to have less bargaining

power than corporations with legal

staffs.

Who Owns The Info?

Another issue that tends to bother

many telecomputing regulars is the

question of who owns (or who they

think should own) the information

contained in a SIG. By the terms of

most information service user con

tracts, the contents of both the mes

sage base and program download

areas are the property of the ser

vice. Yet, the messages and the files

uploaded to the program area are

provided by the users. So SIG users

pay the information service to dis

tribute their messages and

programs.

There is little doubt that a case

may be made for the information

service owning the message base,

but what about ownership of the

public domain programs?

Users who regularly upload

public domain software to SIGs get

little in return other than bills for

their connect time. Shouldn't there

be a greater reward than simply a

pat on the back? Many noncom

mercial bulletin board systems offer

special benefits to regular contribu

tors. Why shouldn't commercial

services do the same?

To be perfectly fair, SIG users

do receive value from the service in

the form of replies to messages and

software to download. Hopefully

the value received is commensurate

with the tariffs levied.

Time For An E-Poll
How do you feel about this issue?

Am I being too tough or not tough

enough on the information ser

vices? Am I off base or stealing

home on a suicide squeeze? E-mail

your opinions to me and I'll print

the results of our electronic mini-

poll in the months to come.

Arlan R. Levitan

Source ID: TCT987

Delphi: ARLANL

People Link: ARLANL

CompuServe: 70675,463 <§
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You may recall that last month we 
raised the question of what the 
commercial information services 
would do about system operators 
(sysops) of special interest groups 
(SICs) or discussion forums who 
were beginning to set up branches 
of their SICs on competing services. 

The shoe has finally dropped. 
In May, users of the Delphi infor
mation service noticed that the 
Delphi branch of MAUC (Micro
networked Apple User Croup) 
mysteriously vanished after a cou
ple of weeks of existence, to be 
replaced by a generically named 
Apple SIC with a new sysop. 

Apparently CompuServe, the 
current SIC heavyweight among 
information services, was sti ll 
smarting from the wholesale defec
tion of its Commodore forum sy
sops to another competing service. 
In any case, CompuServe won back 
the sysop of MAUG (its most popu
lar SIC forum) with an offer that 
couldn't be refused. 

Shortly after the disappearance 
of MAUC/ Delphi, MAUC/ Compu
Serve became three SICs: one for 
Apple II owners, a second for Mac
intosh fans, and a third for Apple 
software and hardware developers. 
All of the SICs remained under the 
able tutelage of the original MAUC 
sysop, who ended up with three 
SICs rather than one (or zero). 

This incident does raise some 
disturbing issues which should be 
aired and discussed within the tele
computing community. At the con
clusion of this column, I'll give you 
a way to participate in this debate. 

Two Points Of View 
A lot of users cried foul after the 
MAUG affair, accusing one of the 
parties involved of restraint of trade 
and illegal chicanery. Much of this 
was mildly sour grapes from 
MAUC regulars who had regarded 
MAUC/Delphi as welcome relief 
for their pocketbooks. MAUG/ Del-

SIG Wars 
phi's off-shift hourly rate for 1200 
bits-per-second (bps) modems was 
half that of CompuServe's. In fact, 
Delphi's off-shift rate even for 2400 
bps was still less than Compu
Serve's 1200 bps charges. (Compu
Serve is the leading information 
service, so its competitors are offer
ing lower rates in an effort to entice 
customers.) 

Setting emotions aside for a 
minute, there is no evidence that 
anyone involved in the MAUC in
cident abrogated the legal rights of 
any other party. As for whether the 
negotiations tended toward "hard 
ball," all I can do is remind mild
mannered telecomputerists that in 
the words of Jack Tramiel, "busi
ness is war." 

Users who regularly 
upload public domain 

software to SIGs get 
little in return other 
than bills for their 

connect time. 
Shouldn't there be a 
greater reward than 
simply a pat on the 

back? 

The situation does have as
pects of David versus Goliath 
though, and since we love to root 
for the underdog (even when Sweet 
Polly isn't involved), it's hard on a 
gut level not to side with the sy
sops. Even the most influential sy
sops tend to have less bargaining 
power than corporations with legal 
staffs. 

Who Owns The Info? 
Another issue that tends to bother 
many telecomputing regulars is the 
question of who owns (or who they 
think should own) the information 
contained in a SIC. By the terms of 
most information service user (on-

tracts, the contents of both the mes
sage base and program download 
areas are the property of the ser
vice. Yet, the messages and the files 
uploaded to the program area are 
provided by the users. So SIC users 
pay the information service to dis
tribute their me ssages and 
programs. 

There is little doubt that a case 
may be made for the information 
service owning the message base, 
but what about ownership of the 
public domain programs? 

Users who regularly upload 
public domain software to SICs get 
little in return other than bills for 
their connect time. Shouldn't there 
be a greater reward than simply a 
pat on the back? Many noncom
mercial bulletin board systems offer 
special benefits to regular contribu
tors. Why shouldn't commercial 
services do the same? 

To be perfectly fair, SIC users 
do receive value from the service in 
the form of replies to messages and 
software to download. Hopefully 
the value received is commensurate 
with the tariffs levied. 

Time For An E-Poll 
How do you feel about this issue? 
Am I being too tough or not tough 
enough on the information ser
vices? Am I off base or stealing 
home on a suicide squeeze? E-mail 
your opinions to me and I'll print 
the results of our electronic mini
poll in the months to come. 
Arlan R. Levitan 
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Deiplli: ARLANL 
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The World Inside the Computer
Fred D'lgnazio. Associate Editor

A Robot Toddler

A couple of months ago, the Heath

Company of Benton Harbor, Michi

gan sent me a HEROjr personal

robot to review on the PBS show

The New Tech Times. HEROjr costs

$600 in kit form and is a 19-inch

tall, 22-pound comedian. He comes

with a repertoire of slapstick

sayings (like "Nanu! Nanu!" and

"Beam me up, Scotty!"), corny

songs (like "Old MacDonald Had a

Robot"), and special robot games

(like "Cowboys and Robots"). He

can order a hamburger and fries at

MacDonald's, imitate a Dr. Pepper

commercial, and carry on an ani

mated conversation with a vacuum

cleaner that he has mistaken for a

human being.

Despite his impressive techni

cal credentials—including full pro-

grammability, speech output, light,

sound, and infrared sensors, ultra

sonic sonar, a clock/calendar, a

burglar alarm, a 17-key keypad, an

RS-232 interface, and whatnot—

HEROjr has an aura of lovable vul

nerability. He is not very tall, he

talks in a shy little voice, and he is

single-minded about looking for

human beings to play with or sere

nade. If he were a little smaller,

he'd make a perfect lap robot.

During the day, HEROjr wan

ders around our house singing,

gabbing, and reciting nursery

rhymes. He is about the size of a

toddler and he acts like a toddler.

He is unpredictable, has a mind of

his own, and frequently gets into

mischief. I keep a toddler gate at the

top of the stairs, since most of

HEROjr's exploring takes place on

the second floor of our house, and I

wouldn't want him falling down

the steps.

The main difference between

HEROjr and a toddler is that when

you want HEROjr to take a nap,

you just push the SLEEP switch on

the back of his head. This feature

comes in handy when HEROjr gets

himself stuck under the kitchen

table, or when you want to plug a

new personality cartridge into his

brain. Or when his two six-volt,

nickel-cadmium batteries are low

and you need to recharge them.

HEROjr got a chance to see

something of the world recently

when I received a speaking invita

tion from the School Trustees Asso

ciation in Vancouver, British

Columbia. The school trustees

(equivalent to school board mem

bers in the U.S.) were having their

annual meeting, and they wanted

me to speak about the future of

computers in schools. I had become

so attached to HEROjr by this time

that at the last minute I decided to

take him along.

There's A Robot On This

Airplane!

Our trip began with HEROjr riding

with me in the back of a taxicab to

the Roanoke airport early one morn

ing to catch a plane to Chicago.

When I introduced the robot to Red

Eye, my favorite Roanoke cabbie,

Red Eye said, "Junior, eh? That's a

good name for a robot!"

From that point on, HEROjr

became "Junior."

Junior and I spent the rest of

that day catching planes and run

ning frantically across airports try

ing to make connecting flights.

People reacted to Junior in a variety

of ways, A few were hostile—like

the flight attendant on one airline

who wouldn't say hi to Junior "Be

cause," she said (obviously having

given great thought to the matter),

"I don't say hi to robots!" But most

people were openly curious and re

ceptive. And some had a strong

tendency to anthropomorphize the

robot. They wanted to talk with

Junior, play with him, protect him,

and care for him. For example, one

flight attendant wasn't comfortable

until she had tucked a pillow be

hind Junior's head and a blanket

around his wheels—"Just in case

he gets chilly," she explained with

a smile.

On the plane from Chicago to

Seattle, I overheard a woman in the

seat ahead of me asking her hus

band about Junior. "I hope the ro

bot has its seatbelt on," she said.

But Junior wasn't wearing his

seatbelt. He was sleeping in the

coat closet at the back of the air

plane because it was the only place

he would fit, and also because it

kept him hidden from nervous pas

sengers and unfriendly flight atten

dants. Suddenly our plane hit some

turbulent weather, and Junior ap

parently bumped into a hanging

bag hard enough to throw his

switch from SLEEP to NORM. In

stantly Junior woke up and began

singing to someone's overcoat.

"Daisy, Daisy," he crooned, "Give

me your answer, true. I'm half crazy,

all for the love of you...."

The passengers near the coat

closet began laughing, but some

passengers were worried, too.

"Who is that in there?" asked one

man. Another cried, "There's a ro

bot on this airplane!"

The flight attendant rushed to

my seat in the forward section of

the plane and took me to Junior's

rescue. By the time I got there, he

was screaming "Help! Help! Help!"

This means that he had tried to

explore but couldn't, because his

wheels were stuck. As I reached

into the coat closet and pushed his

switch back to SLEEP, the flight

attendant said, "I tried to calm him

by telling him that you were com

ing. But he just kept crying for

help."

Next month I'll tell you some

more of Junior's adventures, and I'll

have some thoughts about how

people react when they meet their

first real robot—up close and in

person, ©
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A couple of months ago, the Heath 
Company of Benton Harbor, Michi
gan sent me a HEROjr personal 
robot to review on the PBS show 
The New Tech Times. HEROjr costs 
$600 in kit form and is a 19-inch 
tall, 22-pound comedian. He comes 
with a repertoire of slapstick 
sayings (like " Nanu! Nanu!" and 
" Beam me up, Scotty!"), corny 
songs (like "Old MacDonald Had a 
Robot"), and special robot games 
(like "Cowboys and Robots"), He 
can order a hamburger and fries at 
MacDonald's, imitate a Dr. Pepper 
commercial, and carryon an ani
mated conversation with a vacuum 
cleaner that he has mistaken for a 
human being, 

Despite his impressive techni
cal credentials-including full pro
grammability, speech output, light, 
sound, and infrared sensors, ultra
sonic sonar, a clock/ calendar, a 
burglar alarm, a 17-key keypad, an 
RS-232 interface, and whatnot
HEROjr has an aura of lovable vul
nerability. He is not very tall , he 
talks in a shy little voice, and he is 
single-minded about looking for 
human beings to play with or sere
nade. If he were a little smailer, 
he'd make a perfect lap robot. 

During the day, HEROjr wan
ders around our house singing, 
gabbing , and reciting nursery 
rhymes. He is about the size of a 
toddler and he acts like a toddler. 
He is unpredictable, has a mind of 
his own, and frequently gets into 
mischief. 1 keep a toddler gate at the 
top of the stairs, since most of 
HEROjr's exploring takes place on 
the second floor of our house, and I 
wouldn 't want him falling down 
the steps, 

The main difference between 
HEROjr and a toddler is that when 
you want HEROjr to take a nap, 
you just push the SLEEP switch on 
the back of his head. This feature 
comes in handy when HEROjr gets 
himself stuck under the kitchen 
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table, or when you want to plug a 
new personality cartridge into his 
brain. Or when his two six-volt, 
nickel-cadmium batteries are low 
and you need to recharge them. 

HEROjr got a chance to see 
something of the world recently 
when 1 received a speaking invita
tion from the School Trustees Asso
ciation in Vancouver , British 
Columbia. The school trustees 
(equivalent to school board mem
bers in the U.s.) were having their 
annual meeting, and they wanted 
me to speak about the future of 
computers in schools. I had become 
so attached to HEROjr by this time 
that at the last minute I decided to 
take him along. 

There's A Robot On This 
Alrplanel 
Our trip began with HEROjr riding 
with me in the back of a taxicab to 
the Roanoke airport early one morn
ing to catch a plane to Chicago. 
When I introduced the robot to Red 
Eye, my favorite Roanoke cabbie, 
Red Eye said, "junior, eh? That's a 
good name for a robot!" 

From that point on, HEROjr 
became "Junior." 

junior and I spent the rest of 
that day catching planes and run
ning frantically across airports try
ing to make connecting flights . 
People reacted to junior in a variety 
of ways, A few were hostile-like 
the flight attendant on one airline 
who wouldn' t say hi to junior " Be
cause," she said (obviously having 
given great thought to the matter), 
" I don't say hi to robots!" But most 
people were openly curious and re
ceptive. And some had a strong 
tendency to anthropomorphize the 
robot, They wanted to talk with 
junior, play with him, protect him, 
and care for him. For example, one 
flight attendant wasn 't comfortable 
until she had tucked a pillow be
hind junior's head and a blanket 
around his wheels-"just in case 

I 
he gets chilly:' she explained with 
a smile. 

On the plane from Chicago to 
Seattle, I overheard a woman in the 
seat ahead of me asking her hus
band about junior. " I hope the ro
bot has its seatbelt on," she said. 

But junior wasn' t wearing his 
seatbelt. He was sleeping in the 
coat closet at the back of the air
plane because it was the only place 
he would fit , and also because it 
kept him hidden from nervous pas
sengers and unfriendly flight atten
dants. Suddenly our plane hit some 
turbulent weather, and junior ap
parently bumped into a hanging 
bag hard enough to throw his 
switch from SLEEP to NORM. In
stantly junior woke up and began 
singing to someone's overcoat . 
" DaiSY, Daisy," he crooned, " Give 
me your answer, true. I'm half crazy, 
all for the love of you .... " 

The passengers near the coat 
closet began laughing, but some 
passengers were worried, too . 
"Who is that in there?" asked one 
man. Another cried, "There's a ro
bot on this airplane!" 

The flight attendant rushed to 
my seat in the forward section of 
the plane and took me to junior's 
rescue. By the time I got there, he 
was screaming " Help! Help! Help!" 
This means tha t he had tried to 
explore but couldn't, because his 
wheels were stuck. As I reached 
into the coat closet and pushed his 
switch back to SLEEP, the flight 
attendant said, "I tried to calm him 
by telling him that you were com
ing. But he just kept crying for 
help." 

Next month I'll tell you some 
more of junior's adventures, and I' ll 
have some thoughts about how 
people react when they meet their 
first real robot-up close and in 
person. ~ 



Personal Computing
Donald B. Trivette

The Mysterious Editors

Recently I asked a group of com

puter users—mostly those with

IBM PCs—how many used an edi

tor. I got a blank stare. Most had

only the vaguest idea of what an

editor is and what you do with

one—the consensus being that edi

tors are either useless or redundant.

(Self-preservation prevents me

from making a comparison be

tween the software and the profes

sion.) No one confessed to actually

owning an editor, yet everyone

who has an IBM PC or PCjr has at

least three of them.

An editor is a program that

allows you to enter text, numbers,

or other data (binary, hexadecimal,

etc.) into the computer's memory;

to display, modify, and change that

data; and to store and retrieve it

using an external device such as a

disk drive. You may recognize that

word-processing programs fall

within this definition, for word pro

cessors are in fact very fancy edi

tors. Most of the commands (and

complications) of a word processor

are for formatting and printing text

in a pretty way—the actual editing

commands are relatively few and

easy to use.

The first editor IBM gives you

is built into the hardware. It's a part

of the BASIC language—the part

that allows you to type BASIC

statements and to move the cursor

around the screen with the arrow

keys. This is called fullscreen edit

ing. The BASIC editor comes up

automatically when you turn on a

PC or PCjr without a disk in the

drive, or when you type BASIC (or

BASICA) at the DOS A> prompt

(the PCjr requires Cartridge BASIC

in this case). It's a special-purpose

editor designed to make entering

and correcting BASIC statements

easy, and it can't really be used for

anything else. Nevertheless, it IS an

editor.

The second editor IBM gives its

users is on the DOS disk and is

named DEBUG. This is also a spe

cial-purpose editor. Using DEBUG,

a programmer can follow the step-

by-step execution of a machine lan

guage program and trace the

contents of memory as it changes.

DEBUG can also be used to display

and change the contents of a file—

particularly a program file contain

ing machine language instructions.

However, you must know some

thing about machine language to

use DEBUG effectively.

The third editor is one almost

no one uses, although it too comes

on the DOS disk. It's called EDLIN

for LINe EDitor. The story goes that

some programmers at Microsoft put

together a quick and dirty editor for

their own use while working on the

then-secret IBM PC project. When

IBM bought DOS and BASIC from

Microsoft, the editor was shipped

along by mistake. Supposedly some

folks at IBM thought EDLIN was

supposed to be a consumer prod

uct, so it was included on the DOS

disk along with BASIC and DE

BUG. What was intended to be an

internal tool has now permeated

thousands of homes and offices.

The Ugly Duckling

Neither Microsoft nor IBM is espe

cially proud of EDLIN. It doesn't

showcase the PC's power, so it re

mains the ugly duckling of IBM

software; Still, it has many of the

requisites for a general-purpose

editor: You can use it to create,

display, and modify a file, and you

can use it to save and load files. If

only it had a print command, it

might have been the PC's first word

processor. And if it supported full

screen editing like BASIC, instead

of primitive line-editing, it might be

one of the PC's most popular pro

grams. Still, it's not a totally useless

editor—once you get used to it.

Some rainy Saturday, when

you want to learn something new,

take out your DOS disk and try

EDLIN. The documentation is in

the DOS manual, and you're likely

to need it. Here are a few tips:

• At the A> prompt, type ED

LIN and the name of the file you

want to edit. EDLIN won't start

unless you give it the name of a file,

new or existing, when you start the

program.

• The DOS disk is write-

protected, so either copy EDLIN to

another disk or edit a file on drive B.

For example, to edit a new file

named ABC on the disk in drive B:,

type EDLIN B:ABC.

• The asterisk (*) you'll see

when EDLIN is active is the EDLIN

prompt, just as A> prompts for

DOS and Ok for BASIC.

• EDLIN comes up with the *

prompt. To begin entering input,

type an I (for input mode) at the

prompt.

• Line numbers are typed before

editor commands. For example, to

list lines 20 through 30, the com

mand is 20,30L. This is exactly

backward from BASIC.

There are some reasons, other

than curiosity, to use EDLIN. It has

so few commands (14) that it's su

per compact. The whole program is

just 4600 bytes long. That means

there's room for EDLIN on almost

any disk, so you can always have

an editor online to create a new

BATCH file or even to quickly mod

ify a text file. And because it's so

small, there's lots of memory left

for the file itself—an important

consideration for PCjr users. More

than once on the Junior I've had to

use EDLIN to edit a file too large for

my memory-hungry word proces

sor. That's when an ugly duckling

truly becomes a swan.

Donald B. Trivette is the author of Put

ting Jr to Work: A Guide to the IBM

PCjr, published by COMPUTE! Books.©
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The Mysterious Editors 
Recently I asked a group of com
puter users-mostly those with 
IBM PCs-how many used an edi
tor. I got a blank stare. Most had 
only the vaguest idea of what an 
editor is and what you do with 
one-the consensus being that edi
tors are either useless or redundant. 
(Self-preservation prevents me 
from making a comparison be
tween the software and the profes
sion.) No one confessed to actually 
owning an editor, yet everyone 
who has an IBM PC or PCjr has at 
least three of them. 

An editor is a program that 
allows you to enter text, numbers, 
or other data (binary, hexadecimal, 
etc.) into the computer's memory; 
to display, modify, and change that 
data; and to store and retrieve it 
using an external device such as a 
disk drive. You may recognize that 
word-processing programs fall 
within this definition, for word pro
cessors are in fact very fancy edi
tors. Most of the commands (and 
complications) of a word processor 
are for formatting and printing text 
in a pretty way-the actual editing 
commands are relatively few and 
easy to use. 

The first editor IBM gives you 
is built into the hardware. It's a part 
of the BASIC language-the part 
that allows you to type BASIC 
statements and to move the cursor 
around the screen with the arrow 
keys. This is called filII-screen edit
ing. The BASIC editor comes up 
automatically when you tum on a 
PC or PCjr without a disk in the 
drive, or when you type BASIC (or 
BASICA) at the DOS A> prompt 
(the PCjr requires Cartridge BASIC 
in this case). It's a special-purpose 
editor designed to make entering 
and correcting BASIC statements 
easy, and it can' t really be used for 
anything else. Nevertheless, it is an 
editor. 

The second editor IBM gives its 
users is on the DOS disk and is 

named DEBUG. This is also a spe
cial-purpose editor. Using DEBUG, 
a programmer can follow the step
by-step execution of a machine lan
guage program and trace the 
contents of memory as it changes. 
DEBUG can also be used to display 
and change the contents of a file
particularly a program file contain
ing machine language instructions. 
However, you must know some
thing about machine language to 
use DEBUG effectively. 

The third editor is one almost 
no one uses, although it too comes 
on the DOS disk. It's called EDLIN 
for LINe EDitor. The story goes that 
some programmers at Microsoft put 
together a quick and dirty editor for 
their own use while working on the 
then-secret IBM PC project. When 
IBM bought DOS and BASIC from 
Microsoft, the editor was shipped 
along by mistake. Supposedly some 
folks at IBM thought EDLIN was 
supposed to be a consumer prod
uct, so it was included on the DOS 
disk along with BASIC and DE
BUG. What was intended to be an 
internal tool has now permeated 
thousands of homes and offices. 

The Ugly Duckling 
Neither Microsoft nor IBM is espe
cially proud of EDLIN. It doesn't 
showcase the PC's power, so it re
mains the ugly duckling of IBM 
software, Still, it has many of the 
requisites for a general-purpose 
editor: You can use it to create, 
display, and modify a file, and you 
can use it to save and load files. If 
only it had a print command, it 
might have been the PC's first word 
processor. And if it supported full
screen editing like BASIC, instead 
of primitive line-editing, it might be 
one of the PC's most popular pro
grams. Still, it's not a totally useless 
editor- once you get used to it. 

Some rainy Saturday, when 
you want to learn something new, 
take out your DOS disk and try 

EDLIN. The documentation is in 
the DOS manual, and you're likely 
to need it. Here are a few tips: 

• At the A> prompt, type ED
LIN and the name of the file you 
want to edit. EDLIN won' t start 
unless you give it the name of a file, 
new or existing, when you start the 
program. 

• The DOS disk is wri te
protected, so either copy EDLIN to 
another disk or edit a file on drive B. 
For example, to edit a new file 
named ABC on the disk in drive B:, 
type EDLIN B:ABC. 

• The asterisk (*) you'll see 
when EDLIN is active is the EDLIN 
prompt, just as A> prompts for 
DOS and Ok for BASIC. 

• EDLIN comes up with the * 
prompt. To begin entering input, 
type an I (for input mode) at the 
prompt. 

• Line numbers are typed before 
editor commands. For example, to 
list lines 20 through 30, the com
mand is 20,30L. This is exactly 
backward from BASIC. 

There are some reasons, other 
than curiosity, to use EDLIN. It has 
so few commands (14) that it's su
per compact. The whole program is 
just 4600 bytes long. That means 
there's room for EDLIN on almost 
any disk, so you can always have 
an editor online to create a new 
BATCH file or even to quickly mod
ify a text file . And because it's so 
small, there's lots of memory left 
for the file itself-an important 
consideration for PCjr users. More 
than once on the Junior I've had to 
lise EDLIN to edit a file too large for 
my memory-hungry word proces
sor. That's when an ugly duckling 
truly becomes a swan. 

Donald B. Trivette is the author of Put
ting Jr to Work: A Guide to the IBM 
PCjr, published by COMPUTE! Books.~ 

September 1985 COMPUTEI 107 



Programming the Tl
Regena

The OPEN Statement

Recently I received a call from a

young programmer who wanted to

know more about the OPEN state

ment. I really couldn't give him an

adequate answer over the phone

("look at your manuals"), so I'll

give several examples here.

The OPEN statement means

about the same thing in all versions

of BASIC, but each computer has its

own variations. As the statement

implies, the function of OPEN is to

open a file—or, as I like to think of

it, to get the attention of another

device to be used with the main

console. Various forms of the

OPEN statement are described in

the manuals that come with the

peripherals.

OPEN statements are general

ly followed by the number of the

device you want to address. In TI

BASIC, you may use any constant

or variable with a value of 1 to 255

for the device number. The number

is preceded by the # sign, such as

OPEN #1: to open file #1.

Whenever you use an OPEN

statement, it is good programming

practice to include a CLOSE state

ment when you're finished with the

device. If your program stops with

an error, the files are automatically

closed.

Speech Synthesis

If you have the TI Speech Synthe

sizer and the Terminal Emulator 11

command module, use an OPEN

statement to make the computer

talk:

OPEN #I:"SPEECH,"OUTPUT

This alerts the speech device to be

ready for output. Then all you need

is a PRINT #1 statement (pro

nounced "print file one"):

PRINT #1:"HELLO"

Within a program, you can

print on the screen with a regular

PRINT statement and produce

speech with the PRINT #

statement:

10 OPEN #5:"SPEECH,"OUTPUT

20 PRINT "THIS IS A TEST."

30 PRINT #5:"THIS IS A TEST."

40 CLOSE #5

By the way, if you'd like to

hear your program listing, use the

command LIST "SPEECH."

Printing

To get the most out of a printer, you

really need to study your printer

and interface manuals. The Texas

Instruments RS-232 interface man

ual shows all the different parame

ters for accessing your printer. Here

are some examples of OPEN

statements:

OPEN #1:"TP"

OPEN #1:"PIO"

OPEN #1:"RS232.BA = 600"

OPEN #l:"RS232.TW.BA = 110"

Once you've determined the

necessary OPEN statement for your

hardware configuration, you can

use PRINT #1 (or whatever file

number you opened) to send any

command to the printer. If someone

else wants to modify your program

for another configuration, they can

simply change the OPEN statement

for their setup.

PRINT # lets you print con

stants, variables, and strings. You

can align columns with the TAB

function. In Extended BASIC, the

PRINT #1, USING statement also

is handy to format the output.

Here's a short example of sending

output to the printer:

10 OPEN #l:"RS232.BA= 600"

20 PRINT #l:TAB(10>;"THIS SHOULD

PRINT."

30 CLOSE #1

File Processing

If you want to learn more about file

processing with the OPEN state

ment, the manual that comes with

the TI-99/4A contains a good de

scription of various forms of OPEN.

I also discussed file processing in

my COMPUTE! columns of March,

April, and May 1984. And a pro

gram which saves names and ad

dresses on cassette is in my book,

Programmer's Reference Guide to the

T1-99/4A.

This month's example pro

gram shows how to use the OPEN

statement to save a drawing on cas

sette. Type in and run the program,

then press the arrow keys to draw a

low-resolution picture on the

screen. When you're done, press

CTRL-S to save the picture on tape.

You can load it by pressing CTRL-L.

The program uses different

character numbers for the different-

colored drawing squares. These are

defined in lines 140-200. When the

program loads a picture, it uses the

character numbers to determine the

locations of the colored squares.

Lines 540-870 contain the

drawing procedure. The variable X

is the row and Y is the column. C is

the character number. If you press

the space bar, C is incremented by 4

and the color of the square changes.

The arrow keys move the square,

and it stops at each screen edge.

Lines 890-990 keep track of

the character numbers for each col

umn in each row if you want to

save the picture. Lines 1000-1050

save the strings of G$, which con

tain the character numbers on cas

sette. The procedure takes quite a

while because each item saved has

its own leader. You can hear the

cassette recording during this pro

cess. The OPEN statement in line

1000 opens device #1 as "CSV or

cassette, for OUTPUT. INTERNAL

and FIXED are two options avail

able in the OPEN statement for cas

sette that specify how to save the

data. FIXED 96 is used because each

G$ will be 96 characters long.

Lines 1150-1210 load the pic

ture from cassette. Notice how the

OPEN statement in line 1160

matches the format of line 1000,

except that it specifies INPUT in

stead of OUTPUT. The INPUT #2

statement reads G$ row by row.
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Recently I received a call from a 
young programmer who wanted to 
know more about the OPEN state
ment. I really couldn't give him an 
adequate answer over the phone 
("look at your manuals"), so I'll 
give several examples here. 

The OPEN statement means 
about the same thing in all versions 
of BASIC, but each computer has its 
own variations. As the statement 
implies, the function of OPEN is to 
open a file-or, as I like to think of 
it, to get the attention of another 
device to be used with the main 
console . Various forms of the 
OPEN statement are described in 
the manuals that come with the 
peripherals. 

OPEN statements are general
ly followed by the number of the 
device you want to address. In TI 
BASIC, you may use any constant 
or variable with a value of 1 to 255 
for the device number. The number 
is preceded by the # sign, such as 
OPEN # 1: to open me #1. 

Whenever you use an OPEN 
statement, it is good programming 
practice to include a CWSE state
ment when you' re finished with the 
device. If your program stops with 
an error, the files are automatically 
closed. 

Speech Synthesis 
If you have the TI Speech Synthe
sizer and the Terminal Emulator II 
command module, use an OPEN 
statement to make the computer 
talk: 
OPEN #1:"SPEECH,"OUTPUT 

This alerts the speech device to be 
ready for output. Then all you need 
is a PRINT #1 statement (pro
nounced "print file one"): 
PRINT #1:"HELLO" 

Within a program, you can 
print on the screen with a regular 
PRINT statement and produce 
speech with the PRINT # 
statement: 

108 COMPUTEI September 1985 

The OPEN Statement 
10 OPEN #5:"SPEECH,"OUTPUT 
20 PRINT "THIS IS A TEST." 
30 PRINT # 5:"THIS IS A TEST." 
40 CLOSE #5 

By the way, if you'd like to 
hear your program listing, use the 
command LIST "SPEECH." 

Printing 
To get the most out of a printer, you 
really need to study your printer 
and interface manuals. The Texas 
Instruments RS-232 interface man
ual shows all the different parame
ters for accessing your printer. Here 
are some examples of OPEN 
statements: 
OPEN #1:"TP" 
OPEN #1:"PIQ" 
OPEN #1:"RS232.BA - 600" 
OPEN #1:"RS232.TW.BA - llO" 

Once you've determined the 
necessary OPEN statement for your 
hardware configuration, you can 
use PRINT #1 (or whatever me 
number you opened) to send any 
command to the printer. If someone 
else wants to modify your program 
for another configuration, they can 
simply change the OPEN statement 
for their setup. 

PRINT # lets you print con
stants, variables, and strings. You 
can align columns with the TAB 
function. In Extended BASIC, the 
PRINT # 1, USING statement also 
is handy to format the output. 
Here's a short example of sending 
output to the printer: 
10 OPEN #1:"RS232.BA - 600" 
20 PRINT #1:TAB(]0);"THIS SHOULD 

PRINT." 
30 CLOSE #1 

File Processing 
If you want to learn more about me 
processing with the OPEN state
ment, the manual that comes with 
the TI-99/ 4A contains a good de
scription of various forms of OPEN. 
I also discussed file processing in 
my COMPUTE! columns of March, 
April, and May 1984. And a pro-

gram which saves names and ad
dresses on cassette is in my book, 
Programmer's Reference Guide to the 
TI-99/4A. 

This month 's example pro
gram shows how to use the OPEN 
statement to save a drawing on cas
sette. Type in and run the program, 
then press the arrow keys to draw a 
low-resolution picture on the 
screen. When you're done, press 
CTRL-S to save the picture on tape. 
You can load it by pressing CTRL-L. 

The program uses different 
character numbers for the different
colored drawing squares. These are 
defined in lines 140-200. When the 
program loads a picture, it uses the 
character numbers to determine the 
locations of the colored squares. 

Lines 540-870 contain the 
drawing procedure. The variable X 
is the row and Y is the column. C is 
the character number. If you press 
the space bar, C is incremented by 4 
and the color of the square changes. 
The arrow keys move the square, 
and it stops at each screen edge. 

Lines 890-990 keep track of 
the character numbers for each col
umn in each row if you want to 
save the picture. Lines 1000-1050 
save the strings of G$, which con
tain the character numbers on cas
sette. The procedure takes quite a 
while because each item saved has 
its own leader. You can hear the 
cassette recording during this pro
cess. The OPEN statement in line 
1000 opens device # 1 as "CS1," or 
cassette, for OUTPUT. INTERNAL 
and FIXED are two options avail
able in the OPEN statement for cas
sette that specify how to save the 
data. FIXED 96 is used because each 
G$ will be 96 characters long. 

Lines 1150-1210 load the pic
ture from cassette. Notice how the 
OPEN statement in line 1160 
matches the format of line 1000, 
except that it specifies INPUT in
stead of OUTPUT. The INPUT #2 
statement reads G$ row by row. 



Input variables must match the way

they were previously saved, al

though you can use different vari

able names. Lines 1230-1320

recreate the picture on the screen

from the information read off tape.

If you'd like to save typing ef

fort, you can obtain a copy of this

program by sending a blank cas

sette or disk, a stamped, self-

addressed mailer, and $3 to:

C. Regena

P.O. Box 1502

Cedar City, UT 84720

Doodle With CS1

100 REM DOODLE WITH CS1

110 DIM G*(24>

120 CALL CLEAR

130 PRINT TAB(ll)J"DOODLE"!

sit

140 FDR C»10 TO 16

150 D»C*9+24

160 CALL CHAR(D, " " )

170 CALL CHAR<D+4,"FFFFFFFF

FFFFFFFF")

180 CALL C0LQR(C,C,C-7)

190 NEXT C

200 CALL COLOR(10,2,3)

210 PRINT "CHODSEi"

220 PRINT i"1 DRAW"

230 PRINT i"2 LOAD PICTURE"

til

240 CALL KEY(0,K,S>

230 IF K-50 THEN 1160

260 IF KO49 THEN 240

270 REM

280 CALL CLEAR

290 PRINT "PRESS SPACE BAR

TO CHANGE"

300 PRINT "SCREEN COLOR."

310 PRINT i"PRESS <ENTER> F

OR DESIREDC3 SPACE5>C0L

OR. "

320 SC-3

330 CALL SCREEN(SC)

340 CALL SOUNDU00, 1497,2)

350 CALL KEY(0,K,S>

360 IF K-13 THEN 420

370 IF KO32 THEN 350

360 SC-SC+1

390 IF SC-10 THEN 380

400 IF SC-17 THEN 320 ELSE

330

410 REM

420 CALL CLEAR

430 PRINT "MOVE ARROW KEYS

TO DRAW."

440 PRINT t"PRESS SPACE BAR

TO CHANGEC3 SPACES>COL

ORS. "

450 PRINT i"PRESS CTRL S TO

SAVE.■

460 PRINT

LOAD,

470 PRINT

END. "

480 PRINT 3i"NOW PRESS ANY

KEY TO START."

490 X-12

500 Y-16

510 C-104

520 CALL KEY<0,K,S>

530 IF S<1 THEN 520

540 REM DRAW

550 CALL CLEAR

560 CALL SCREEN(SC)

570 CALL KEY(0,K,B)

580 CALL HCHAR(X,Y,32)

590 CALL HCHAR<X,Y,C)

'PRESS CTRL L TO

:"PRESS CTRL E TO

600 IF K-147 THEN 890

610 IF K-140 THEN 1160

620 IF K-133 THEN 1350

630 IF KO32 THEN 680

640 C-C+4

650 IF CO160 THEN 570

660 C-104

670 GOTO 570

6S0 IF KO69 THEN 730

690 X-X-l

700 IF X>0 THEN 570

710 X-l

720 GOTO 570

730 IF KOB3 THEN 780

740 Y-Y-l

750 IF Y>0 THEN 570

760 Y"l

770 GOTO 570

780 IF KO68 THEN B30

790 Y-Y+l

000 IF Y<33 THEN 570

B10 Y-32

B20 GOTO 570

830 IF KOSB THEN 570

840 X-X+l

830 IF X<24 THEN 570

B60 X-24

870 BOTO 570

BB0 REM SAVE

890 CALL SOUND(150,1200,2)

900 FOR ROW-1 TO 24

910 B«<RDW>-""

920 FOR COL-1 TO 32

930 CALL BCHAR<ROW,COL,G>

940 IF BO32 THEN 960

930 G-200

960 G* (ROW) -GS (ROW) JcSTR* <S>

970 NEXT CDL

9B0 CALL SOUND<50,1200,2)

990 NEXT RDM

1000 OPEN ttlt"CS1",OUTPUT,I

NTERNAL,FIXED 96

1010 FOR ROW-1 TO 24

1020 PRINT ttl)G*(ROW)

1030 NEXT ROW

1040 PRINT #liX,Y,C(SC

1030 CLOSE ttl

1060 PRINT ai"CHOOSE:"

1070 PRINT :"1 GO BACK TO S

AME DRAWING"

1080 PRINT I"2 START NEW DR

AWING"

1090 PRINT i"3 SAVE ANOTHER

COPY"

1100 PRINT i"4 LOAD PICTURE

1110 PRINT i"5 END"

1120 CALL KEY(0,K,S)

1130 IF (K<49)+(K>53)THEN 1

120

1140 ON K-4G GOTO 1230,2B0,

1000,1160,1350

1150 REM LOAD

1160 OPEN #2i"CS1",INPUT ,1

NTERNAL,FIXED 96

1170 FOR ROW-1 TO 24

1180 INPUT *2iG*<R0W)

1190 NEXT ROW

1200 INPUT *2lX,Y,C,SC

1210 CLOSE *2

1220 REM

1230 CALL CLEAR

1240 CALL SCREEN(SC)

1230 FOR ROW-1 TO 24

1260 FOR CC-L-1 TO 32

1270 G-VAL(SEG*<G»CROW),COL

13-2,3>)

12B0 IF GO200 THEN 1300

1290 G-32

1300 CALL HCHAR<ROW,COL,G)

1310 NEXT COL

1320 NEXT ROW

1330 GOTO 570

1340 REM

1350 CALL CLEAR

1360 END <£

from
COMPUTER
HOUSE

Specialties...
American Covers

Leather Look - Durable

for all Drives, Computers &
Monitors — CALL

Axiom Interfaces
Parallax-AT 69.95
Parallax - Ti 69.95

Parallax-CD 69.95

Discwasher

Spike Masters
FP-1000 59.95
P-1000 49.95
P-500 18.95

Cari Battery Pack

Caring Case
199.95

MPP Modems
1000E 89.95
1064 79.95

Video 7 C-6d Modem 39.95

MPP
Interface 1150 63.95
Print Buffer 119.95
1200 Baud MPP Modem Call

Indus Disk Drives
GT-Atari 259.95
GT-C-64 269.95

GT-Apple 179.95

Intronic Kameleon
Apple 2C M-100 Interface 69.95

AB Switch Box w/cables 99.00

Jasco Printer Cable
IBM Printer Cable 24.95

MTR Monitor
IBM-TTL Green or Amber 169.95

w/swivel & tilt base

Star Micronics, Inc.
SG10 239.95
SG10C 259.00
SD10 Call

SD15 Call
SR10 Call

SR15 Call
SB Call

COMPUTER HOUSE Specialties

P.O. Box 26

Belton, MO 64012

Call Toll Free to Order

Outside Kansas call

1-800-255-0390 then 454457

In Kansas Call

1-800-332-0274 then 454457
We accept checks, money order Visa & Mastef-
Card (include * & expiration date) Please add

3'r% for credit catd purchases Personal &

Companv checks allow 2 weeks to ciea< School

orders accepted. Price subject to change without

rvotice. Dealer inquiries invited Missouri residents
add 6'.-% soles tan Viso. MasterCard. Cashier's

Checks or Money Orders Orders will be shipped

next dav Due to our low price: all sa es are final
All returns must ttavG return authorization number

Coll to obtain one

COMPUTER

HOUSE

Specialties

Input variables must match the way 
they were previously saved, al
though you can use different vari
able names. Li nes 1230-1320 
recreate the picture on the screen 
from the information read off tape. 

lf you'd like to save typing ef
fort, you can obtain a copy of this 
program by sending a blank cas
sette or disk, a stamped, se!f
addressed mailer, and $3 to: 

C. Regen. 
P.O. Box 1502 
Cedar City, UT 84720 

Doodle With CS 1 
1ge REM DOODLE WITH CSI 
110 011'1 G.(24) 
120 CALL CLEAR 
130 PRINT TAB(11,,"DOOOLE"1 , .. 
140 FOR C- 10 TO 16 
15121 D-CI8+24 
160 CALL CHARCO," ") 
170 CALL CHARCD+4, "FFF FFFFF 

FFFFFFFF") 
180 CALL COLORCC ,C, C-7) 
198 NEXT C 
2"" CALL COLOR(1 0,2,3) 
210 PRINT "CHOOSEs " 
220 PRINT 1 "1 DRAW" 
230 PRINT 1 "2 LOAD PICTURE" 

, " 
248 CALL KEYeS,K.S) 
250 IF K-50 THEN 1160 
260 IF K<>49 THEN 240 
270 REM 
280 CALL CLEAR 
290 PRI NT " PRESS SPACE BAR 

TO CHANGE " 
380 PRINT · SCREEN COLOR. " 
310 PRINT I " PRESS ( ENTER ) F 

OR DESIRED(3 SPACES}COL 
DR. " 

320 sc-::s 
330 CALL SCREENCSC) 
340 CALL SOUND(1 "", 1497,2) 
350 CALL KEYC S , K,S} 
368 IF K-1 3 THEN 428 
378 IF K<>32 THEN 3~9 
389 SC-SC+l 
399 IF SC-10 THEN 389 
488 IF SC- 17 THEN 329 ELSE 

33" 
410 REP1 
420 CALL CLEAR 
438 PRINT " MOVE ARROW KEVS 

TO DRAW." 
440 PRINT . "PRESS SPACE BAR 

TO CHANaE{3 SPACES)COL 
DRS." 

4~0 PRINT ."PRESS CTRL S TO 
SAVE. " 

460 PRINT . " PRESS CTRL L TO 
LOAD. " 

470 PRINT a"PRESS CTRL E TO 
END. " 

489 PRINT II "NOW PRESS ANY 
KEY TO START." 

490 X-12 
~09 Y- 16 
~18 C- 1e4 
~20 CALL KEYt9,K,S) 
~30 IF S<1 THEN ~20 
~4e REf1 DRAW 
~~8 CALL CLEAR 
~6e CALL SCREENtSC) 
~70 CALL KEYt0,K,S) 
~80 CALL HCHAR tX,Y ,32) 
~98 CALL HCHAR( X, V, C} 

600 IF K-1 47 THEN B90 
6l e IF K-1 40 THEN 1160 
62 0 IF K-133 THEN l3~0 

630 IF K< >32 THEN b80 
640 C-C+4 
6~0 IF C<>160 THEN ~70 

669 C-194 
6 78 aOTO ~70 
680 IF K<> 69 THEN 730 
69 8 X-X- l 
700 IF X>S THEN ~70 

71. X-I 
728 aOTO ~70 
738 IF K<>83 THEN 7SS 
749 V- Y-l 
7~e IF V>0 THEN 570 
7be V- I 
770 aOTO 570 
780 IF K<>6R THEN B30 
790 Y-V+l 
8e0 IF Y<33 THEN 570 
Ble V-32 
B20 aOTO 570 
B30 IF K< >BB THEN ~7e 
B40 X-X+l 
B~e IF X< 24 THEN 570 
Bb0 X-24 
B70 aOTO 570 
BB8 REI't SAVE 
B98 CALL SOUNO(158,120e,2) 
900 FOR ROW-l TO 24 
910 a.tROW)- .... 
920 FOR COL-I TO 32 
930 CALL aCHARtRQW , COL,S) 
940 IF S<>32 THEN 960 
9~ e S-20e 
960 a.tROW) - G. tROW)~STR. (S} 

9 79 NEXT COL 
9B8 CALL SOUNO(~0,1200,2} 
990 NE XT ROW 
10e0 OPEN Il,"CSl",OUTPUT,I 

NTERNAL,FIXED 96 
le10 FOR ROW - l TO 24 
1020 PRINT 11,S.tROW} 
1030 NEXT ROW 
1040 PRINT I 1IX, Y,C,S C 
10~0 CLOSE I I 
1060 PRINT .1" CHOOSEs " 
1070 PRINT ." 1 GO BACK TO S 

Af1E DRAWING" 
10B0 PRINT . "2 START NEW DR 

AWING" 
1090 PRINT ."3 SAVE ANOTHER 

COPY" 
1108 PRINT ," 4 LOAD PICTURE 

1110 PRINT ."S END" 
1128 CALL KEV(0 ,K, S} 
1130 IF tK<49}+(K>~3)THEN 

12" 
1148 ON K-4 8 GOTO 1230,2B0, 

1900,116",13~0 

11 50 REM LOAD 
1160 OPEN 12."CSl",INPUT ,I 

NTERNAL,FIXED 96 
1170 FOR ROW - l TO 24 
I1B0 INPUT '~IG.tROW) 
1198 NEXT ROW 
1200 INPUT 121X,Y,C,SC 
1210 CLOSE 12 
1220 REM 
1230 CALL CLEAR 
1240 CALL SCREEN(SC) 
12:50 FOR ROW-I TO 24 
1268 FOR COL-l TO 32 
1270 G-VALtSEG.tG.tROW ), COL 

'3-2,3}) 
1280 IF G<>200 THEN 1300 
1298 G-32 
1300 CALL HCHARtROW,COL,G) 
1318 NEXT COL 
1328 NE XT ROW 
133" GOTO :570 
1340 REM 
13:58 CALL CLEAR 
136" END tl:I 

from 
COMPUTER 

HOUSE 
Specialties ... 

American Covers 
leather l ook - Durab le 

for a ll Drives, Computers & 
Monitors - CAll 

Axiom Interfaces 
Parallax - AT ..... . .. 69.95 
Para llax - Ti , ................... 69.95 
Parallax - CD ... 69.95 

Dlscwasher 
Spike Masters 

FP-1000 ............... . ........ 59.95 
P-1000 . . . . ....... .. ... 49.95 
P-soo . . . . . . . . . . .. 18.95 

Carl Battery Pack 
Caring Case 

199.95 

MPPModems 
1000E ......................... 89.95 
1064 .............. . ......... 79.95 
Video 7 C·64 Modem ...... 39.95 

MPP 
Interfoce 1150 .. . .. 63.95 
Print Buffer. ...... . ........ 119.95 
1200 Baud MPP Modem ....... Ca ll 

Indus Disk Drives 
GT-Atori . .. . . . 259.95 
GT·C-64 ... 269.95 
GT-App le .. . ......... 179.95 

Intronic Kameleon 
Apple 2C M·1oo Inlerlace ...... 69.95 
AB Switch Box w/ cables ........ 9Q.OO 

Jasco Printer Cable 
IBM Printer Cable .. . . ... 24.95 

MTR Monitor 
IBM-TIL Green or Amber ....... 169.95 

w/ swivel & tilt base 

Star Micronics, Inc. 
SG10 . . 239.95 
SG10C . 259.00 
SD10 . .... . ... . .. . ....... Call 
SD15 ............•. . ... Call 
SR10 ... . .. . ...... Ca ll 
SR15 ...... . .. Call 
m..... . .. .. Ca ll 

COMPUTER HOUSE Speclaltle. 
P.O. Box 26 

Bellon, MO 64012 
Call Toll Free 10 Order 

Outside Kansas call 
1-800-255-0390 then 454457 

In Kansas Call 
1-800-332-0274 then 454457 

"'Ie occepl cneckt. money Of Clef. Visa & MoSie/
Cord (include . &; expllolion CIOle) Please o dd 
3',1. tOt crediT COld putCf'Mlses Personal & 
Company cnecks anow 2 weeks to cleor School 
orders accepted Price subject 10 change wi thout 
noTice Dealer InQUir ieS inVIted Mluo.Jn reSIdents 
ado (:I'"" soles lOll Vi!.O. MoslefCord. COStlier's 
Checks or Monev Ordors OrdelS Will be snipped 
nexl doy Due 10 our low prices all so os 010 final 
All reTurns muSI hove return oumomQl ion numDer 
Coli 10 Obtoln one 



INSIGHT: Atari
Bill Wilkinson

Using Serial Input/Output

Last month, I introduced the struc

ture of Atari's operating system

(OS). My most important point was

that the OS consists of several lay

ers. When you type in a BASIC

statement such as LPRINT "Hi

There!", you cause a fairly complex

chain of events. First, BASIC figures

out that LPRINT means you want

to use a printer, so it calls the OS to

open a channel to the printer (al

ways channel number 7, in this

case). Then BASIC sends the bytes

to be printed to a part of the OS

called Central Input/Output (CIO),

which in turn realizes that a file to

the printer has been opened on that

channel. CIO calls the printer driv

er, which collects bytes until it has a

block of them (or until it gets a

carriage-return character or a

CLOSE command). Finally, the

printer driver sends a block of bytes

to the printer by calling Serial Input/

Output (SIO)—another subroutine

inside the OS, and the subject of this

month's discussion.

I'd like to point out that this

process stops at SIO only as far as

the computer is concerned. The

printer interface (for example, an

850 Interface Module) also contains

a microprocessor which collects the

block sent to it by SIO. Then the

interface passes the block, a byte at a

time, to the printer. Within the

printer, yet another microprocessor

is usually employed to control the

various motors and hammers and

wheels that actually place the char

acters on paper.

Did you note that the process of

printing even a single character

most probably requires the use of

three microprocessors? Did you stop

to think that each of these proces

sors requires software to make it

work? Did you ever wonder why

there are so many people making a

living at programming? (Though

barely, in the case of some of us.)

Perhaps the most amazing

thing is that, for the most part, the

three microprocessors work reliably

and efficiently together. (It is even

more amazing when you consider

that either the printer or interface

module is often made by a company

other than the one which made the

computer!) The secret to success

here is standardization. The usual

printer connection is a fairly simple

one, originally defined by a compa

ny named Centronics and now

adopted by almost every manufac

turer in the microcomputer market.

The way your Atari computer

"talks" to your interface module,

though, is strictly an Atari inven

tion—the SIO. There is a well-de

fined protocol associated with SIO.

It includes such niceties as Com

mand and Data Frames, Acknowl

edgment, Nonacknowledgment,

Command and Bus Errors, and

more. Luckily, 99 percent of all

Atari programmers need never

learn these gory details, since there

really isn't anything you can do to

change their workings.

Disk Access Via SIO

Some programmers, however, do

want to send and receive blocks via

SIO. And usually the blocks to be

transferred are disk sectors. So let's

look at how one reads or writes a

specific disk sector.

When SIO is called by a pro

gram, it expects to find certain

information in a Device Control

Block (DCB). There is only one

DCB, located at $0300-$030B

(768-779 decimal). It contains four

one-byte values and four two-byte

(word) values, all of which must be

set up properly. The accompanying

table briefly describes each location

in the DCB. See COMPUTE! Books'

Mapping the Atari for more details.

Does all this look confusing?

Not to worry. Program 1 below is a

subroutine which does most of the

work for you. Just type it in, LIST it

to disk or cassette, and use it in your

own programs whenever you wish.

Program 2 demonstrates how to use

the subroutine, though I hope the

comments make it pretty much self-

explanatory. (Perhaps I should note

that a command of R reads a sector,

P writes a sector without verifying

it, and W both writes and verifies a

sector.) To use Program 2, you must

add the subroutine from Program 1.

You can either type in the lines

from Program 1, or ENTER them

from disk or tape if you have LIST-

ed out a copy of Program 1. Pro

gram 3 is the source code behind

the DATA statements in line 9210

of Program 1.

If you type in and use Program

2, you might like to remember that

the volume table of contents (VTOC)

of a DOS 2.0-compatible disk is in

sector 360. The directory occupies

sectors 361 to 368. Sectors 1, 2, and

3 are for booting only. All other

sectors from 4 to 719 should be

DOS file sectors. (See COMPUTE!

Books' Inside Atari DOS for more

info. Caution: The diagram of the

sector link bytes is wrong.)

Finally, I give you a hint and

challenge for next month: Most

drives not made by Atari allow the

user to specify their configuration

(for example, single or double den

sity). You can read their configura

tion blocks with an SIO command

of N (or write via O). But be careful!

DSIZE must be given as 12 bytes.

Can you modify our subroutine to

read the configuration block? Good

luck.

110 COMPUTEl September 1985

I l!!J I INSIGHT: Atari 
Bill Wilkinson 

Using Serial Input/Output 
Last month, I introduced the struc
ture of Atari 's operating system 
(OS). My most important point was 
that the OS consists of severallay
ers. When you type in a BASIC 
statement such as LPRINT "Hi 
There!" , you cause a fairly complex 
chain of events. First, BASIC figures 
out that LPRlNT means you want 
to use a printer, so it calls the OS to 
open a channel to the printer (al
ways channel number 7, in this 
case). Then BASIC sends the bytes 
to be printed to a part of the OS 
called Central Input/ Output (CIO), 
which in tum realizes that a me to 
the printer has been opened on that 
channel. CIO calls the printer driv
er, which collects bytes until it has a 
block of them (or until it gels a 
carriage-return cha ract er or a 
CLOSE command) . Finally, the 
printer driver sends a block of bytes 
to the printer by calling Serialillput/ 
Olltput (SIO)-another subroutine 
inside the OS, and the subject of this 
month's discussion. 

I'd like to point out that this 
process stops at SIO only as far as 
the computer is concerned. The 
printer interface (for example, an 
850 Interface Module) also contains 
a microprocessor which collects the 
block sent to it by SIO. Then the 
interface passes the block, a byte at a 
time, to the printer. Within the 
printer, yet another microprocessor 
is usually employed to control the 
various motors and hammers and 
wheels that actually place the char
acters on paper. 

Did you note that the process of 
printing even a single character 
most probably requires the use of 
three microprocessors? Did you stop 
to think that each of these proces
sors requires software to make it 
work? Did you ever wonder why 
there are so many people making a 
living at programming? (Though 
barely, in the case of some of us.) 

Perhaps the most amazing 
thing is that, for the most part, the 
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three microprocessors work reliably 
and efficiently together. (It is even 
more amazing when you consider 
that ei ther the printer or interface 
module is often made by a company 
other than the one which made the 
computer!) The secret to success 
here is standardization. The usual 
printer connection is a fairly simple 
one, originally defined by a compa
ny named Centronics and now 
adopted by almost every manufac
turer in the microcomputer market. 

The way your Atari computer 
" talks" to your interface module, 
though, is strictly an Atari inven
tion-the SIO. There is a well-de
fined protocol associated with SIO. 
It includes such niceties as Com
mand and Data Frames, Acknowl
edgment, Nonacknowledgment, 
Command and Bus Errors, and 
more. Luckily, 99 percent of all 
Atari programmers need never 
learn these gory details, since there 
really isn't anything you can do to 
change their workings. 

Disk Access Via 510 
Some programmers, however, do 
want to send and receive blocks via 
SIO. And usually the blocks to be 
transferred are disk sectors. So let's 
look at how one reads or writes a 
specific disk sector. 

When SIO is called by a pro
gram, it expects to find certain 
information in a Device COll trol 
Block (DCB). There is only one 
DCB, located at $0300-$030B 
(768-779 decimal). It contains four 
one-byte values and four two-byte 
(word) values, all of which must be 
set up properly. The accompanying 
table briefly describes each location 
in the DCB. See COMPUTE! Books' 
Mappillg the Atari for more details. 

Does all this look confusing? 
Not to worry. Program 1 below is a 
subroutine which does most of the 
work for you. Just type it in, LIST it 
to disk or cassette, and use it in your 
own programs whenever you wish. 

Program 2 demonstrates how to use 
the subroutine, though I hope the 
comments make it pretty much self
explanatory. (Perhaps I should note 
that a command of R reads a sector, 
P writes a sector without verifying 
it, and W both writes and verifies a 
sector.) To use Program 2, you must 
add the subroutine from Program 1. 
You can either type in the lines 
from Program 1, or ENTER them 
from disk or tape if you have LIST
ed out a copy of Program 1. Pro
gram 3 is the source code behind 
the DATA statements in line 9210 
of Program 1. 

If you type in and use Program 
2, you might like to remember that 
the volllllle table of COIlte/ItS (VTOC) 
of a DOS 2.0-compatible disk is in 
sector 360. The directory occupies 
sectors 361 to 368. Sectors 1, 2, and 
3 are for booting only. All other 
sectors from 4 to 719 should be 
DOS file sectors. (See COMPUTE! 
Books' Illside Atari DOS for more 
info. Caution: The diagram of the 
sector link bytes is wrong.) 

Finally, I give you a hin t and 
challenge for next month: Most 
drives not made by Atari allow the 
user to specify their configuration 
(for example, single or double den
sity). You can read their configura
tion blocks with an SIO command 
of N (or write via 0). But be careful! 
DSIZE must be given as 12 bytes. 
Can you modify our subroutine to 
read the configuration block? Good 
luck. 



Location

He

300

301

302

303

304

306

308

30A

Dec

768

769

770

771

772

774

776

778

Program 1

DCB Layout Table

Name Size

DDEVIC 1

DUNIT 1

DCOMND 1

DSTATS 1

DBUF 2

DTIME 2

DBYTE 2

DAUX 2

: SIO Subroutine
For Instructions on entering this listing, please

refer to "COMPUTEI's Guide to Typing In

Programs" published bimonthly In compute.

LF

1G

JF

3D

ND

DC

IP

U 1
NJ

Sfl

Efl

FA

CM

LA

01

10

KC

JP

EN

K

FB

HO

GC

OJ

DH

L?

HA

9000

9010

9020

9030

9040

9050

9060

TB/B

90B0

9090

9100

9110

9120

9160

9170

91B0

9190

9200

9210

9220

9230

9240

9250

9260

9270

9280

REM

REM DISK SECTOR I/O

ROUTINE

REM

REM

. ENTER:

.C3 SPACES}secto

r number in SECTOR

REM . 13 SPACESJdri ve

number in DRIVE

REM .C3 SPACESJbuffe

r address in ADDR

REM

nd i

Ktn

ty i

REM

.<3 SPACES)cDmma

n CMD*

« V O arnUt j/UBlloi

n DENSITY

(only "R", "W" , "P

11 are valid for CMDS

)

REM (only 1=SGL and

2=DBL are valid ior

DENSITY)

REM

REM

s in

REM

TRAP

ted

ady

DIM

. EXIT:

.C3 SPACES}statu

SIOSTATUS

9220:REM act i va

i f SIOCALL* alre

DIM* d

SIDCALLS ( 16)

RESTORE 9210

FOR CNT=1 TO 14:READ

BYTE

SIOCALL*(CNT)=CHR*(B

YTE)

DATA

73,3

, 133

TRAP

Df-f

POKE

:NEXT CNT

104,32,S9,228,1

,3,133,212,169,0

,213,96

40000:REM turn

TRAP

76B,ASC <"1") s RE

M don't ask me why

POKE

U5t

POKE

POKE

ume

769,DRIVE:REM m

be 1 through S

770,ASC(CMD*)

771,128:REM ass

wr i t e

IF CMD*="R" THEN POK

E 771,64

POKE 773,INT(ADDR/25

6):REM buffer addres

5

Purpose

Name of device on SIO bus (all disk drives

use "1," $31, as a name).

Unit number of device (to distinguish Dl:

from D2:, for example).

Command, usually an ATASCII letter,

such as "R" for read sector (but "!" will

format a disk!).

Direction control before call to SIO; status

of operation upon return.

Address of buffer to read from or write to,

as appropriate.

Timeout value. SIO waits this many sec

onds before giving up.

Number of bytes to transfer (always 128 or

256 for disks).

Purpose varies; always sector number

when used with disks.

PF 9290 POKE 772 , ADDR-256 * PE

EK(773)

FB 930 0 POKE 774,3:REM short

t imeout

H 9310 POKE 775,0:REM (high

byte a* timeout)

AA9320 POKE 776,12B:P0KE 77

7,0:REM assume singl

e densi ty

LS 9330 IF DENSITY = 2 THEN PO

KE 776,0:POKE 777,1

KK 934 0 POKE 779, INT (SECTOR/

256)

LD 9350 POKE 778,SECT0R-25£*

PEEK(779)

KK 93 6 0 SIOSTATUS = USR(ADR(SI

OCALL*))

LD9370 RETURN

Program 2: SIO Demo
For instructions on entering this listing, please

refer to "COMPUTEI's Guide to Typing In

Programs" published bimonthly In compute!.

KC 1000 REM PROGRAM TO DEMON

STRflTE SECTOR READ S

UBROUTINE

HJ 1010 REM NOTE: rather tha

n ask questions, Ma

EB 1020 REM . (5 SPACES J assum

e that MB Mill work

Mith drive

KP 1030 REM . £5 SPACES}numbe

r 1 and that it is a

ingl e

HK 1040 REM . C5 SPACESJdensi

ty (128 byte sectors

)

K1050 REM

PA1100 DIM BUFFER* (256) i REM

guaranteed adequate

HL1110 ADDR=ADR(BUFFER«) : RE

M requ ired by subrou

t i ne

PI 1120 DRIVE=>liREM assuropti

on...easily changed

HC1130 DENSITY-1 : REM assump

ttan. . . ditto

JO 1140 DIM CMD*(1):CMD*="R"

:REM always, -for thi

s demo

KL 1150 REM

NB1160 PRINT "What sector t

d di splay";

CJ1170 INPUT SECTOR

ED 1130 GOSUB 9000

EN

DL

OP

CJ

JC

EP

ON

EA

DD

HE

NA

FB

Jl

FP

NK

PD

n

NN

DA

AD

8B

OJ

FD

CO

FF

HK

LA

PF

KF

DO

PD

EK

KK

1190

1200

1210

1220

1230

1240

1250

1260

1270

1280

1290

1300

1310

1320

1330

1340

1350

1360

1370

13B0

1390

1400

1410

1420

1430

1440

1450

1460

1500

1510

1520

1530

1540

GRAPHICS 0

PRINT "Read Sector "

jSECTORj" gave Statu

s "jSIOSTATUS

SIZE=-DENSITY*12B:REM

size is 12G or 256

SECTOR=-PEEK (ADDR +SIZ

E —3)

FILE-INT(SECTOR/4>

SECT0R=SECT0R-4*FILE

SECTOR-SECTORJ256+PE

EK(ADDR+SIZE-2)

CNT«PEEK(ADDR+SIZE-1

>

PRINT "If DOS file s

■ctor, this is -Tile

#"|FILE

PRINT " there are "

iCNT;" bytes in this

sector

PRINT " and the nex

t sector is number "

I SECTOR

PRINT

FOR LINE=0 TD DENSIT

Y*128-l STEP 8

BYTE=LINEiGOSUB 1500

iPR INT ":"(

FOR CNT=0 TO 7

BYTE=PEEK(ADDR+LINE+

CNT)iSOSUB 1500SPRIN

T " "(

NEXT CNT

FOR CNT=0 TO 7

BYTE=PEEK(ADDR+LINE+

CNT)

IF BYTE>127 THEN BYT

E-BYTE-128

PRINT CHR*(27)jCHR»(

BYTE)J

NEXT CNT

PRINT

NEXT LINE

PRINT

GOTO 1160

...

REM A QUICKY DECIMAL

TO HEX CONVERTER

TRAP 1520

DIM HX*(16)iHX*-"012

3456789ABCDEF"

TRAP 40000

HX=INT(BYTE/16)+1:PR

INT HX*(HX,HX) } :HX=-B

YTE-16*HX+17!PRINT H

X*(HX.HX);

RETURN

Program 3: Subroutine

Source Code

Note: This listing is provided for

informational purposes; it requires

an assembler to enter into your

computer.

*-

callsi;

PLA

anyplace

;throw aMay count

; of arguments

JSR SIOV |(at *E459)

LDA DSTATS ;SIO status

; (from DCB)

STA FR0 {floating, point

; register 0, *D4

LDA #0

STA FR0+1 |(to get a two-

1 byte value)

RTS ;back to BA5IC caller <S
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DeB Layout Table 

Location Name Size Purpose 
Hex Dec 
300 768 DDEVIC 1 Name of device on 510 bus (all disk drives 

use "I," 531, as a name). 
301 769 DUNIT 1 

302 770 DCOMND 1 

303 771 DSTATS 1 

304 772 DBUF 2 

306 774 DTIME 2 

308 776 DBYTE 2 

lOA 778 DAUX 2 

Program 1: SIO Subroutine 
For Instructions on entering this listing, please 
refer to " COMPUTEl's Guide to Typing In· 
Programs" published bimonthly In COMPUTE!. 

LF 9000 REM .....•...•.. . • •. 

J69010 REM DISK SECTOR 1/0 
ROUTINE 

JF 902121 REM ENTER: 
JO 903121 REM. (3 SPACES}sec:to 

r number in SECTOR 
ND 91214121 REM . (3 SPACES } dri v e 

number in DRIVE 
DC 912130 REM. (3 SPACES}buffe 

r address in AOOR 
IP9060 REM _ <3 SPACES}c:omma 

nd in CMOS 
NJ 912170 REM • (3 SPACES}densi 

ty in DENSITY 
Sit 9080 REM (onl y "R", "101", "P 

II are va lid for CMDS 
) 

EA 9090 REM (only ! "" SGL and 
2-DBL are valid for 
DENSIT Y) 

FA9 100 REM EXI T: 
CH 9110 REM. (3 SPACES)statu 

s in SIOSTATUS 
LA 91 2121 REM 
01 916 121 TRAP 9220:REM ac:tiva 

ted i f SIOCALLS alre 
a d y DIM'd 

10 917121 DIM SIOCALLS (16) 
IIC 9180 RESTORE 92113 
JP 9190 FOR CNT=l TO 1 4:READ 

BYTE 
EN92121121 SIOCALLS(CNT)-CHRS ( B 

YTE):N EXT CNT 
IIC 9 210 DATA 104, 32 ,89, 228 , 1 

73,3 ,3,1 33 ,212,169,121 
,133,213,96 

FB 922121 TRAP 4001210: REM turn 
o f f TRAP 

1109230 POKE 768, ASC (" 1") : RE 
M don·t ask me why 

6C 9240 POKE 769, DRIVE: REM m 
ust be 1 through 8 

OJ 923121 POKE 770,ASC(CMDS} 
D~926121 POKE 771,128:REM ass 

ume write 
LP 927121 IF CMDS s "R" THEN PO K 

E 771,64 
HA 928121 POKE 773, INT (ADOR /2 5 

6):REM buifer addres 
5 

Unit number of device (to distinguish 01: 
hom D2:, for example). 
Command, usually an ATASCD leHer, 
such as "R" for re~d sector (but '1" will 
format a disk!). 
Direction control before call to 510; status 
of operation upon return. 
Address of buffer to read hom or write to, 
as appropriate. 
Timeout value. SIO waits this many sec
onds before giving up. 
Number of bytes to transfer (always 128 or 
256 for disks). 
Purpose varies; always sector number 
when used with disks. 

PF 929121 POKE 772,ADDR-256'PE 
EK(773) 

FS 931210 POKE 774,3:REM short 
timeout 

Jr, 9310 POKE 775,I2I:REM (high 
b yt e of timeout) 

olA932121 POKE 776,128:POKE 77 
7,I2I :REM as s ume si ng! 
e density 

lG 9 33121 JF DENSITY =-2 THEN PO 
KE 776,0:POKE 777 ,1 

r.K 9340 POKE 779, INT (SECTOR I 
256) 

LD 935121 POKE 778, SECTOR-2S6* 
PEE K(77 9) 

HII 9360 SIOSTATUS zUSR(ADR(SI 
OCALLS ») 

U 937121 RE TURN 

Program 2: SIO Demo 
For Instructions on entering thIs listing, please 
refer to "COMPUTEI's Guide to Typing In 
Programs" published bimonthly In COMPIJTEI. 

Ul~0121 REM PROGRAM TO DEMON 
STRATE SECTOR READ S 
UBROUTINE 

K.1 1010 REM NOTE: rather tha 
n Ask que.tion., we 

EB102121 REM .{5 SPACES}Assum 
e thAt we will work 
with driv~ 

~ 112130 REM .{3 SPACES}numbe 
I"" 1 and thAt itt.!!5 • 
in~le 

~ 104121 REM .<5 SPACES)densi 
ty (128 byte .ectors 
) 

[[ leSe REM 
~11121e DIM BUFFERS(256)sREM 

QuarAnteed adequate 
~ 111121 ADDR-ADRCBUFFERS' sRE 

M required by !!5ubrou 
tine 

PI 1120 DRIVE - II REM as.umpti 
on .. • easi I y ch a nQltd 

~1130 DENSITV-l:REM a.sump 
tian ••• ditto 

JO 1140i DIM CMDS(l) ICMOS - "R" 
:REM always, for thi 
s demo 

n 1130 REM 
~116121 PRINT " What .ector t 

o display"; 
CJ 11 70i I NPUT SECTOR 
SD1180 BOSUB 90121121 

Ell 1190 GRAPHICS 121 
R12121121 PRINT "Read Sec:tor " 

;SECTOR;" gave Statu 
• ",SIOSTATUS 

OP 1210 SIZE-DENSITV.128:REM 
.ize is 128 or 236 

CJ 122121 SECTOR-PEEK C ADDR+S I Z 
E-3) 

K 1230 FILE-INT(SECTOR/4) 
~1240 SECTOR - SECTDR-4'FILE 
OM 125121 SECTDR-SECTOR'256+PE 

EK (ADDR+SIZE-2 } 
~126121 CNT-PEEK(AOOR+SIZE-l 

) 

~ 127" PRINT "If DOS file. 
e ctor, this is file 
.",FILE 

~1280 PRINT" there are" 
1CNT;" byt~s in this 
..c:tor" 

~1290 PRINT " and the ne~ 
t .ec:t or i. number " 
,SECTOR 

fl131210 PRINT 
JL 1310 FOR LINE"0 TO DENSIT 

V'128-1 STEP 8 
~ 132" BVTE-LINEsGOSUB 1500 

tPRINT ": "; 
~1330 FOR CNT .. 0 TO 7 
PD134121 BYTE - PEE K( ADDR+LINE+ 

CNT)sBOSUB 15121I21:PRIN 
T " "i 

ON 135121 NE XT CNT 
~1360 FOR CNT"" TO 7 
M 1370 BYTE - PEEK(ADDR+LINE+ 

CNT) 
AD 1380 IF BVTE >127 THEN BYT 

E-BYTE-128 
BB1390 PRINT CHR$(27);CHR'( 

BVTE) , 
OJ 140" NEXT CNT 
FD 1410 PRINT 
CO 142121 NEXT LINE 
FF 1430 PRINT 
III: 144121 GOTa 116121 
LA 1450 REM ...........•••.. 

~146121 REM A QUICKY DECIMAL 
TO HEX CONVERTER 

IIF 15121121 TRAP 1320 
DO 151121 DIM HXS(16) :HX' - "012 

3436789ABCOEF" 
~ 152121 TRAP 4121000 
n 1530 HX - INT(BVTE/16)+1:PR 

INT HX.(HX,HXlpHX-B 
VTE-16'HX+17:PRINT H 
X'(HX,HX) ; 

kK 134121 RETURN 

Program 3: Subroutine 
Source Code 
Note: This listing is provided for 
informational purposes; it requires 
an assembler to enter into your 
computer. 

.- anyplace 
CALLSJO 

PLA 

JSR 
LOA 

STA 

,throwaway count 
I of arQument. 

SIOV ,eat 'E459) 
DSTATS ISIO statu. 

I (from DCB) 
FRS IfloatinQ point 

, reQi.ter e, SD4 
LOA Ie 
STA FR0+1 ,(to ~.t a two

, byte value) 
RTS ,back to BASIC caller CD: 

September 1 Q85 COMPUTEI 111 



Jump Search

Learn how the binary search method

can speed up data handling. The short

demonstration program listed below

runs on the Atari 400/800, XL, and

XE series; Apple Il-series; IBM

PC/PCjr; all Commodore computers;

T1-99/4A; the Radio Shack Color

Computer; and other personal com

puters with BASIC.

Searching for a specific item in a

collection of data is a fundamental

computing task. Word processors,

databases, and address book pro

grams all need to locate data quick

ly and accurately. This article

shows how to use the simple binary

search method in BASIC programs

for efficient data handling.

For a demonstration, type in,

save, and run "Jump Search" be

low. Program 1 is a general version

for Commodore, IBM, Apple, and

the TRS-80 Color Computer. For

the Atari, make the line changes

listed in Program 2. For the TI-

99/4A, one small change is needed

to use Program 1. TI BASIC does

not allow variables as arguments in

DIM statements, so line 110 should

be replaced with the following:

110 DIM S$<10), PPUO)

If you have another computer

not mentioned above, use Program

1; it should run with little or no

modification.

The demo program creates a

list of ten city names in alphabetical

order, with population figures for

each city (of course, an actual pro

gram would contain much more

data). Lines 100-140 store the city

names in a string array and the

population figures in a matching

numeric array. (On the Atari, the

string array is simulated by ma

nipulating substrings within a sin

gle string variable, since there are

no true string arrays in Atari

Jerry Sturdivant

BASIC.) Once this is done, you can

find the population of any city in

the list by searching for its name.

For example, if your search finds

that AKRON is stored in array ele

ment S$(2), then the population for

Akron can be found in the numeric

array element PP(2).

The city names are stored in

the array in alphabetical order be

cause this search technique works

only on data that has been arranged

in alphabetical or numeric order. If

you consider the situation for a mo

ment, you'll realize that no orga

nized searching method can speed

up the hunt for a particular item in a

randomly arranged set of data. If

you can't tell whether a word

you've found should come before

or after the word you're looking for,

then you'll have to examine every

word in the list until you find an

exact match. Arranging the data

into alphabetical or numeric order,

called sorting, is a separate problem

and has been considered in previ

ous articles. Just remember that

only ordered data can be searched

efficiently.

The simplest way to find a

word in an alphabetical list is to

start at the A's and hunt forward

through the alphabet until you find

a match. A sequential search of this

type is very easy to program (all

you need is a FOR-NEXT loop), but

it's also slow and inefficient. When

the target word is toward the end of

the alphabet, sequential searching

wastes a lot of time looking through

all the preceding words.

Jump To The Center

The binary search method (called

binary because it repeatedly divides

the data list in half) is much faster.

Rather than starting at the begin

ning of the alphabet, it jumps in at

the center. Let's look at the example

program to see how this works.

The variable B stands for the

beginning of the word list, E stands

for the end, and C represents the

center. Say that your target word is

ATLANTA. When the search be

gins, line 200 finds the center of the

ten-word list and jumps to that po

sition (in this case finding the sixth

word, ANAHEIM). Since ANA

HEIM doesn't match ATLANTA,

the program skips to line 250 for a

critical test.

At this point the database is

divided into two blocks, lower and

higher. The program first decides

which block holds the target word,

then jumps to the center of that

block to continue the search. Since

ATLANTA comes after ANAHEIM

in the alphabet, it must be stored in

the higher block of words. Note

that in just one step, you've elimi

nated the need to look at anything

in the first half of the database. A

sequential search (which compares

ATLANTA to ABILENE, then to

AKRON, then to ALBANY, etc.)

takes six steps to accomplish the

same result.

Now it's time for the second

jump. Lines 260-270 set a new be

ginning point just above the center

(B = C + 1) and go back to line

200. The program finds the center

of the new list (which consists of

four words, ANCHORAGE to

AUSTIN) and jumps to that posi

tion, This time the target word

matches the found word. While the

binary method found the target

word with only two comparisons, a

sequential search would require

nine (eight comparisons to elimi

nate ABILENE through ATHENS,

and a ninth to confirm ATLANTA).

The more data you have, the

more time the binary method saves.

For instance, if the list contains

1,000 words, most words are found

in about eight comparisons (the se

quential method usually requires

hundreds). If you expand the list to

10,000 words, only about twelve
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Jump Search 
Leam how the biliary search method 
can speed up data halldlillg. The short 
demonstration program listed below 
rullS all th e Atari 400/800, XL, and 
X£ series; Apple II-series; IBM 
PC/ PCjr; all Commodore computers; 
TI-99/ 4A; the Radio Shack Color 
Computer; alld other persollal com
puters with BASIC. 

Searching for a specific item in a 
collection of data is a fundamental 
computing task. Word processors, 
databases, and address book pro
grams all need to locate data quick
ly and accurately. This article 
shows how to use the simple binary 
search method in BASIC programs 
for efficient data handling. 

For a demonstration, type in, 
save, and run "Jump Search" be
low. Program 1 is a general version 
for Commodore, IBM, Apple, and 
the TRS-80 Color Computer. For 
the Atari, make the line changes 
listed in Program 2. For the TI-
99/4A, one small change is needed 
to use Program 1. TI BASIC does 
not allow variables as arguments in 
DIM statements, so line 110 should 
be replaced with ·the following: 
110 DIM 5S(10), PP(10) 

If you have another computer 
not mentioned above, use Program 
1; it should run with little or no 
modification. 

The demo program creates a 
list of ten city names in alphabetical 
order, with population figures for 
each city (of course, an actual pro
gram would contain much more 
data). Lines 100-140 store the city 
names in a string array and the 
population figures in a matching 
numeric array. (On the Atari, the 
string array is simulated by ma
nipulating substrings within a sin
gle string variable, since there are 
no true string arrays in Atari 
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BASIC.) Once this is done, you can 
find the population of any city in 
the list by searching for its name. 
For example, if your search finds 
that AKRON is stored in array ele
ment 5$(2), then the population for 
Akron can be found in the numeric 
array element PP(2). 

The city names are stored in 
the array in alphabetical order be
cause this search techniqu e works 
only a ll data that has been arrallged 
in alphabetical or numeric order. If 
you consider the situation for a mo
ment, you'll realize that no orga
nized searching method can speed 
up the hunt for a particular item in a 
randomly arranged set of data. If 
you can't tell whether a word 
you've found should come before 
or after the word you're looking for, 
then you'll have to examine every 
word in the list until you find an 
exact match. Arranging the data 
into alphabetical or numeric order, 
called sorting, is a separate problem 
and has been considered in previ
ous articles. Just remember that 
only ordered data can be searched 
effiCiently. 

The Simplest way to find a 
word in an alphabetical list is to 
start at the A's and hunt forward 
through the alphabet until you find 
a match. A sequential search of this 
type is very easy to program (all 
you need is a FOR-NEXT loop), but 
it's also slow and inefficient. When 
the target word is toward the end of 
the alphabet, sequential searching 
wastes a lot of time looking through 
all the preceding words. 

Jump To The Center 
The binary search method (called 
binary because it repeatedly divides 
the data list in half) is much faster. 
Rather than starting at the begin
ning of the alphabet, it jumps in at 
the center. Let's look at the example 
program to see how this works. 

The variable B stands for the 

beginning of the word list, E stands 
for the end, and C represents the 
center. Say that your target word is 
ATLANTA. When the search be
gins, line 200 finds the center of the 
ten-word list and jumps to that po
sition (in this case finding the sixth 
word, ANAHElM). Since ANA
HEIM doesn't match ATLANTA, 
the program skips to line 250 for a 
critical test. 

At this point the database is 
divided into two blocks, lower and 
higher. The program first decides 
which block holds the target word, 
then jumps to the center of that 
block to continue the search. Since 
ATLANTA comes after ANAHElM 
in the alphabet, it must be stored in 
the higher block of words. Note 
that in just one step, you've elimi
nated the need to look at anything 
in the first half of the database. A 
sequential search (which compares 
ATLANTA to ABILENE, then to 
AKRON, then to ALBANY, etc.) 
takes six steps to accomplish the 
same result. 

Now it's time for the second 
jump. Lines 260-270 set a new be
ginning point just above the center 
(B = C + 1) and go back to line 
200. The program finds the center 
of the new list (which consists of 
four words, ANCHORAGE to 
AUSTIN) and jumps to that posi
tion. This time the target word 
matches the found word . While the 
binary method found the target 
word with only two comparisons, a 
sequential search would require 
nine (eight comparisons to elimi
nate ABILENE through ATHENS, 
and a ninth to confirm ATLANTA). 

The more data you have, the 
more time the binary method saves. 
For instance, if the list contains 
1,000 words, most words are found 
in about eight comparisons (the se
quential method usually requires 
hundreds). If you expand the list to 
10,000 words, only about twelve 



comparisons are required (com

pared to thousands for the sequen

tial method). The secret lies in the

halving technique. By repeatedly

chopping the list in half, this meth

od quickly eliminates large chunks

of data from consideration and ze

ros in on the target. Of course,

you're not limited to string data.

With slight modifications this rou

tine can search numeric data as

well

For Instructions on entering these listings,

please refer to "COMPUTEI's Guide to Typing

In Programs" published bimonthly in compute!.

Program 1: Jump Search

(General Version)

100 N=10

110 DIM SS(N),PP(N)

120 FOR 1=1 TO N

130 READ S$(I),PP(I)

140 NEXT I

150 E=N

160 B=l

170 P=0

180 PRINT "ENTER CITY"

190 INPUT C$

200 C=INT((E+l-B)/2)+B

210 IF E-B<3 THEN 300

220 IF C5<>SS(C) THEN 250

230 P=C

240 GOTO 340

250 IF CS<S$(C) THEN 280

260 B=C+1

270 GOTO 200

280 E=C-1

290 GOTO 200

300 FOR I=B TO E

310 IF C$<>S${I) THEN 330

320 P=I

330 NEXT I

340 IF P<>0 THEN 370

350 PRINT "DATA NOT FOUND."

360 GOTO 150

370 PRINT SS(P),PP(P)

380 GOTO 150

999 REM CITY & POPULATION DATA

1000 DATA ABILENE,89000

1010 DATA AKRON,237000

1020 DATA ALBANY,250000

1030 DATA ALBUQUERQUE,332000

1040 DATA ALVERINA,29000

1050 DATA ANAHEIM,219000

1060 DATA ANCHORAGE,174500

1070 DATA ATHENS,150000

1080 DATA ATLANTA,425000

1090 DATA AUSTIN,346000

Program 2: Atari Line

Changes

110 DIM C*(15),S«CN*15>,P

P(N) :S*=" "iS* (N*15) =

B*lS*(2)=S*

130 READ C«,A:S*<<X-1>*15

+1,I*15)-CSiPP(I>=A

190 INPUT C«:L=LEN (C*)

220 IF CtOS*((C-l)tl5+l,

<C-1)*15+L) THEN 250

250 IF C*<S*( CC-1) *15+1, (

C-l> *15 + L) THEN 280

310 IF C«OS* < < 1-1 ) *15+1 ,

(I-l>tl5+L> THEN 330

370 PRINT S*(<P-1)*15+1,P

»15),PP(P) ©

128
Sound

And Music

Part 2

Philip I. Nelson

Assistant Editor

The second installment of this two-

part article explores the Commodore

128's FILTER, SOUND, and PLAY

commands and includes three short

demonstration programs.

In Part 1 (COMPUTE!, August 1985),

we discussed the Commodore 128's

VOL, TEMPO, and ENVELOPE

commands as well as the basics of

sound envelopes and waveforms.

This month we'll examine the three

remaining sound commands: FIL

TER, SOUND, and PLAY. Since

your 128 User's Guide explains the

fundamentals, we'll focus on less

obvious features and note how

these complex commands interact

with one another.

FILTER Needs PLAY

Like the ENVELOPE command

(see Part 1), FILTER does nothing

noticeable until you turn the filter

on with a PLAY statement. Insert

XI inside the PLAY string wherever

you want to turn the filter on, and

XO where you want to turn it off. If

you leave out the X parameter,

PLAY ignores preceding FILTER

commands (the filter remains off).

In the simplest case (a FILTER com

mand followed by PLAY"X1"), the

filter affects all three voices. How

ever, you can also filter each voice

individually:

FILTER 1000,1,0,0,15

PLAY "VI XI V2 X0 V3 X0

These statements turn the low-

pass filter on for voice 1 and turn it

off for voices 2 and 3. The 128

remembers which voice to filter

when it executes subsequent PLAY

statements (more about multivoice

music is explained below). Howev

er, you can use only one filter set

ting at a time. For instance, you

can't use a low-pass filter for voice

1 and a band-pass filter for voice 2.

Whenever XI appears in a PLAY

string, the 128 uses the most recent

FILTER setting. If no FILTER com

mand has been executed, this may

result in silence.

A FILTER Editor

As with other sound effects, the

best way to learn is to listen and

experiment; Program 1 below, "128

FILTER Editor," lets you do just

that. It's self-prompting, so you

need only type it in, save a copy,

and run it. The menu screen dis

plays all the current filter parame

ters and lets you change whatever

you like. To select any option, press

a number key from 0 to 9 and fol

low the prompts. The program be

gins with no filtering (all filters off)

for comparison.

Option 9 switches you to the

display screen, plays an ascending

musical scale with whatever filter-
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comparisons are required (com
pared to thousands for the sequen
tial method). The secret lies in the 
halving technique. By repeatedly 
chopping the list in half, this meth
od quickly eliminates large chunks 
of data from consideration and ze
ros in on the target. Of course, 
you're not limited to string data. 
With slight modifications this rou
tine can search numeric data as 
well 
For Instructions on entering these listings, 
please refer to "COMPUTErs Guide to Typing 
In Programs" published bimonthly in CO~,pUTEI. 

Program 1: Jump Search 
(General Version) 
100 N=10 
110 DIM S$(N),PP(N) 
1213 FOR 1=1 TO N 
130 READ S$(I),PP(I) 
140 NEXT I 
150 E=N 
160 B==l 
170 P==0 
180 PRINT "ENTER CITY " 
190 INPUT C$ 
200 C=INT((E+I - B)!2)+B 
2 10 IF E-B<3 THEN ' 300 
220 IF C$<>S$(C) THEN 250 
230 P::::C 
240 GOTO 340 
250 IF C$<S$(C) THEN 2813 
260 B==C+l 
270 GOTO 200 
280 E::::C - l 
290 GOTO 2013 
300 FOR 1::::8 TO E 
310 IF C$<>S$(I) THEN 330 
320 P=I 
330 NEXT I 
340 IF P<>0 THEN 3713 
350 PRINT "DATA NOT FOUND ." 
360 GOTO 150 
370 PRINT S$(P) , PP(P) 
380 GOTO 150 
999 REM CITY & POPULATION DATA 
1000 DATA ABILENE,89000 
1010 DATA AKRON,237000 
11320 DATA ALBANY , 250000 
1030 DATA ALBUQUERQUE,332000 
10413 DATA ALVERINA,2geee 
10 50 DATA ANAHEIM , 2 1 ge00 
1121613 DATA ANCHORAGE ,1 7450e 
1070 DATA ATHENS, 150000 
108121 DATA ATLANTA,42500e 
10913 DATA AUSTIN ,34600e 

Program 2: Atarl Line 
Changes 
110 DIM C$(IS),SS(NI15),P 

P(N ): S$::::" " : SS (N. 15 }"" 
S$1SS(2} - S $ 

13121 READ C S,A: S S( (1-1) lIS 
+ I, I II 5) =CS: pp (I) =A 

190 INPUT CS:L=LEN(CS) 
22121 IF CS <>SS«C-l)115+1, 

(C-l>.15+L) THEN 2S121 
250 IF CS < SS ( ( C-1) 115+1, ( 

C-l).15+L) THEN 28121 
31121 IF C S<> S S« 1-1) .1 5+1, 

(I-1).15+L) THEN 33121 
37121 PRINT SS«P-l }.I S+!,P 

U~) ,PP(P) @ 

128 
Sound 

And Music 
Part 2 

Philip I. Nelson 
Assistont Editor 

The second illstalilllellt of this two
part article explores the Commodore 
128's FILTER, SOUND, alld PLAY 
commallds alld illeludes three short 
demollstratiol1 programs. 

In Part 1 (COMPUTE!, August 1985), 
we discussed the Commodore 128's 
VOL, TEMPO, and ENVELOPE 
commands as well as the basics of 
sound envelopes and waveforms. 
This month we'll examine the three 
remaining sound commands: FIL
TER, SOUND, and PLAY. Since 
your 128 User's Guide explains the 
fundamentals, we' ll focus on less 
obvious features and note how 
these complex commands interact 
with one another. 

FILTER Needs PLAY 
Like the ENVELOPE command 
(see Part 1), FILTER does nothing 
noticeable until you turn the filter 
on with a PLAY statement. Insert 
Xl inside the PLAY string wherever 
you want to turn the filter on, and 
XO where you want to turn it off. If 
you leave out the X parameter, 
PLAY ignores preceding FILTER 
commands (the filter remains off). 
In the si mplest case (a FILTER com
mand fo llowed by PLAY"X1"), the 
filter affects all three voices. How-

ever, you can also filter each voice 
individually: 
FILTER 1000,1,0,0,15 
PLAY "VI Xl V2 XO V3 xo 

These statements turn the low
pass filter on for voice 1 and turn it 
off for voices 2 and 3. The 128 
remembers which voice to filter 
when it executes subsequent PLAY 
statements (more about multivoice 
music is explained below). Howev
er, you can use only one filter set
ting at a time. For instance, you 
can't use a low-pass filter for voice 
1 and a band-pass filter for voice 2. 
Whenever Xl appears in a PLAY 
string, the 128 uses the most recent 
FILTER setting. If no FILTER com
mand has been executed, this may 
result in silence. 

A FILTER Editor 
As with other sound effects, the 
best way to learn is to listen and 
experiment; Program 1 below, " 128 
FILTER Editor," lets you do just 
that. It's self-prompting, so you 
need only type it in, save a copy, 
and run it. The menu screen dis
plays all the current filter parame
ters and lets you change whatever 
you like. To select any option, press 
a number key from 0 to 9 and fol
low the prompts. The program be
gins with no filtering (all filters off) 
for comparison. 

Option 9 switches you to the 
display screen, plays an ascending 
musical scale with whatever filter-
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ing you've selected, and displays

the FILTER statement currently in

effect. Once you find a filter setting

you like, write down the FILTER

statement displayed on the screen

and use it in your own programs,

From this screen the number keys

1-6 select different octaves for the

scale. Press the space bar to return

to the main screen.

Option 7 lets you select any of

the 128's ten predefined instrument

envelopes, and option 8 controls

the tempo at which the scale is

played. Note that some of the pre

defined envelopes don't work well

at fast tempos: The note ends

before the sound envelope can

complete its natural cycle. Use a

slower tempo to slow things down

and study a particular effect.

The SID filter is a bit notorious.

While it works fine on some ma

chines (my old 64 has a great one),

its performance may vary from one

SID chip to the next. The manual

for our preproduction 128 notes

that filtering "cannot be counted

on," suggesting that nothing was

done to improve the 128's filter.

With practice you should be able to

achieve satisfactory effects on your

own machine, though they might

sound somewhat different on an

other computer.

The SOUND Command

SOUND is a very powerful com

mand intended for sound effects

rather than music. Unlike PLAY

(which defaults to maximum vol

ume), SOUND has a default vol

ume setting of zero. Thus, you must

turn the volume up with VOL

before the first SOUND statement

in a program. And whereas PLAY

delays the rest of your program un

til it completes the current PLAY

string, SOUND statements play "in

the background" while the pro

gram continues. To demonstrate,

enter NEW and press RUN/STO

P-RESTORE (to clear the SID chip),

then type in and run the following

two-line program:

10 VOL15:SOUKD 1,5000,200 :SOUN

D 2,4000,200:SOUND 3,3000,2

00

20 FORJ=1TO10:PRINT"PROGRAM CO

NTINUING":NEXT:PRINT"DONE"

Notice how the three-voice

sound continues even after this pro

gram ends and returns the computer

to READY mode.

The first number in a SOUND

statement (1, 2, or 3) picks one of

the 128's three voices. By using dif

ferent voice numbers, you can play

up to three sounds at once. Howev

er, the 128 ordinarily waits until a

voice has finished the current

SOUND statement before starting a

new SOUND statement for that

voice. To illustrate, in line 10 of the

above program, change the 2 and 3

to 1; then run it again. Now voice 1

plays three notes in sequence.

In most cases SOUND'S back

ground-playing ability is desirable:

Sound effects don't slow down the

rest of your program. However, in

other cases you might want to inter

rupt a sound immediately (if, for

example, the user wants to exit the

program). Fortunately, this is easy

to do: SOUND statements with

zero duration take effect immedi

ately, whether or not preceding

sounds have finished. Thus,

SOUND 1,0,0 silences voice 1; use

FOR J = l TO 3: SOUND J,0,0:

NEXT to silence all three voices.

Since variables can be used for

any SOUND parameter, you can

create more dynamic, integrated ef

fects by incorporating other pro

gram variables in SOUND

commands. For example, say that

your game uses the variable X to

represent a spaceship's screen posi

tion. To make a cruising sound, you

might substitute something like

X*1000 for the frequency number

in a SOUND command.

A SOUND Editor

"128 SOUND Editor," listed below,

lets you experiment with SOUND

commands and design sound ef

fects for your own programs using

up to three voices at once. Type in

and save Program 2, then run it.

The first thing you'll hear are three

complex, multivoice sound effects

(don't worry if they're not exactly to

your taste—you'll soon know

enough about SOUND to replace

them with your own). Next, the

editing screen appears, displaying

ten options and all the current

SOUND parameters (your User's

Guide explains the meaning of each

parameter). To choose an option,

press a number key from 0 to 9. The

program instructs you how to pro

ceed and does not let you enter

inappropriate values.

Option 1 lets you switch from

one voice to another. Option 9

switches you to the display screen,

which plays the current sound and

displays the SOUND statements

that create it. It's fun to experiment

with 128 SOUND Editor, and it can

save a lot of programming time.

Use it to design exactly the sound

you want, then copy the SOUND

statements from the display screen

and use them in your programs.

(Though the program can play

sounds with one, two, or three

voices at once, it's not necessary to

use multiple voices. Zero-duration

SOUND statements produce no

sound and may be ignored.)

The PLAY Command

Designed for real music-making,

PLAY is the most versatile of all the

128's sound commands. As out

lined in the User's Guide, PLAY

works much like the familiar

PRINT statement. Each PLAY com

mand is followed by a string con

taining special control characters.

The letters A-F are interpreted as

notes; thus, the statement PLAY"C

D E F" plays the four notes C-D-E-

F. In the last example PLAY was

followed by a string of characters

enclosed in quotation marks. How

ever, PLAY can also handle string

variables (A$ = "C D E F": PLAY

A$).

To see this method at work,

type in and save Program 3, "128

PLAY Demonstrator." It plays a

short, Bach-like tune with several

different instrument envelopes.

Note that all of the music control

characters are stored in DATA

statements. Line 50 READs each

line of data into a string named A$,

and the subroutine at line 20

PRINTs each music string just

before it is PLAYed.

Like other strings, PLAY

strings can be concatenated (com

bined) with the + operator, and

manipulated with any of the string-

related functions: MID$, LEFTS,

RIGHTS, LEN, VAL, CHR$, ASC,

and STR$. Program 1 contains sev

eral different examples.

For complex music you might

want to store PLAY strings in a

string array. For instance, the fol

lowing statement stores 100 ele

ments of music data in a string

array named M$(): FOR J=l TO

100: READ M$(J): NEXT. Once the

114 COMPUTEI September 1985

ing you've selected, and displays 
the FILTER statement currently in 
effect. Once you find a filter setting 
you like, write down the FILTER 
statement displayed on the screen 
and use it in your own programs. 
From this screen the number keys 
1-6 select different octaves for the 
scale. Press the space bar to return 
to the main screen. 
. Option 7 lets you select any of 

the 128's ten predefined instrument 
envelopes, and option 8 con troIs 
the tempo at which the scale is 
played. Note that some of the pre
defined envelopes don't work well 
at fast tempos: The note ends 
before the sound envelope can 
complete its natural cycle. Use a 
slower tempo to slow things down 
and study a particular effect. 

The SID filter is a bit notorious. 
While it works fine on some ma
chines (myoId 64 has a great one), 
its performance may vary from one 
SID chip to the next. The manual 
for our preproduction 128 notes 
that filtering "cannot be counted 
on," suggesting that nothing was 
done to improve the 128's filter. 
With practice you should be able to 
achieve satisfactory effects on your 
own machine, though they might 
sound somewhat different on an
other computer. 

The SOUND Command 
SOUND is a very powerful com
mand intended for sound effects 
rather than music. Unlike PLAY 
(which defaults to maximum vol
ume), SOUND has a default vol
ume setting of zero. Thus, you must 
turn the volume up with VOL 
before the first SQUND statement 
in a program. And whereas PLAY 
delays the rest of your program un
til it completes the current PLAY 
string, SOUND statements play "in 
the background" while the pro
gram continues. To demonstrate, 
enter NEW and press RUN/STO
P-RESTORE (to clear the SID chip), 
then type in and run the following 
two-line program: 

10 VOLlS:SOUND 1,S000,200:SQUN 
D 2,4000,200:S0UND 3 , 3000,2 
00 

20 FORJ=lTOU~ :PRINT"PROGRAM co 
NTINUING" : NEXT:PRINT "DONE" 

Notice how the three-voice 
sound continues even after this pro
gram ends and returns the computer 
to READY mode. 
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The first number in a SOUND 
statement (I , 2, or 3) picks one of 
the 128's three voices. By using dif
ferent voice numbers, you can play 
up to three sounds at once. Howev
er, the 128 ordinarily waits until a 
voice has fin ished the curren t 
SOUND statement before starting a 
new SOUND statement fo r that 
voice. To illustrate, in line 10 of the 
above program, change the 2 and 3 
to 1; then run it again . Now voice 1 
plays three notes in sequence. 

In most cases SOUND's back
ground-playi ng ability is desirable: 
Sound effects don' t slow down the 
rest of your program. However, in 
other cases you might want to inter
rupt a sound immediately (if, for 
example, the user wants to exit the 
program). Fortunately, this is easy 
to do: SOUND statements with 
zero duration take effect immedi
ately, whether or not preceding 
sou nd s have finish ed. Thus , 
SOUND 1,0,0 silences voice 1; use 
FOR J = I TO 3: SOUND ),0,0: 
NEXT to silence all three voices. 

Since variables can be used for 
any SOUND parameter, you can 
create more dynamic, integrated ef
fects by incorporating other pro
g ra m va ri a bl es in SOUND 
commands. For example, say that 
your game uses the variable X to 
represent a spaceship's screen posi
tion . To make a cruising sound, you 
might substitute something like 
X'IOOO for the frequency number 
in a SOUND command. 

A SOUND Editor 
" 128 SOUND Editor," listed below, 
lets you experiment with SOUND 
commands and design sound ef
fects for your own programs using 
up to three voices at once. Type in 
and save Program 2, then run it. 
The first thing you'll hear are three 
complex, multivoice sound effects 
(don't worry if they're not exactly to 
yo ur taste-you ' ll soon know 
enough about SOUND to replace 
them with your own). Next, the 
editing screen appears, displaying 
ten options and all the current 
SOUND parameters (your User's 
Guide explains the meaning of each 
parameter). To choose an option, 
press a number key from 0 to 9. The 
program instructs you how to pro
ceed and does not let you enter 
inappropriate values. 

Option I lets you switch from 
one voice to another. Option 9 
switches you to the display screen, 
which plays the current sound and 
displays the SOUND statements 
that create it. It's fun to experiment 
with 128 SOUND Editor, and it can 
save a lot of programming time. 
Use it to design exactly the sound 
you want, then copy the SOUND 
statements from the display screen 
and use them in your programs. 
(Though the program can play 
sounds with one, two, or three 
voices at once, it's not necessary to 
use multiple voices. Zero-duration 
SOUND statements produce no 
sound and may be ignored .) 

The PLAY Command 
Designed for real music-making, 
PLAY is the most versatile of all the 
128'5 sound commands. As out
lined in the User's Guide, PLAY 
wo rks much like the familiar 
PR[NT statement. Each PLAY com
mand is followed by a string con
taining special control characters. 
The letters A-F are interpreted as 
notes; thus, the statement PLAY"C 
D E F" plays the four notes C-D-E
F. In the last example PLAY was 
followed by a string of characters 
enclosed in quotation marks. How
ever, PLAY can also handle string 
variables (A$ ="C D E F" : PLAY 
A$). 

To see this method at work, 
type in and save Program 3, " 128 
PLAY Demonstrator." [t plays a 
short, Bach-like tune with several 
different instrument envelopes . 
Note that all of the music control 
characters are stored in DATA 
statements. Line 50 READs each 
line of data into a string named A$, 
and the subroutine at line 20 
PRINTs each music stri ng jus t 
before it is PLAYed. 

Like other st rings, PLAY 
strings can be concatenated (com
bined) with the + operator, and 
manipulated with any of the string
related functions: MID$, LEFT$, 
RIGHT$, LEN, VAL, CHR$, ASC, 
and STR$. Program 1 contains sev
eral different examples. 

For complex music you might 
want to store PLAY strings in a 
string array. For instance, the fol
lowing statement stores 100 ele
ments of music data in a string 
array named M$(): FOR J = I TO 
100: READ M$Ol: NEXT. Once the 



music array is created, you can

quickly access any string it con

tains: PLAY M$(3) plays the third

music string held in M$( ), and so

on. This is very helpful for repeat

ing certain passages. You may also

find it useful to create separate ar

rays for different purposes (one to

store notes, another for duration

characters, and so forth).

Multivoice Music

Since the SID chip has three voices,

PLAY can play up to three notes

simultaneously. The V control

character (followed by 1, 2, or 3)

determines which voice is affected.

Thus, the statement PLAY "VI C
V2 E V3 G" plays a simple three-

note chord. After processing VI C,

the 128 "looks ahead" to see

whether it should play other notes

at the same time; however, the

computer looks ahead only as far as

the next note. Thus, the statement

PLAY "VI CDE V2 CDE" does not

play the notes C-D-E simultaneous

ly with two voices. Instead, it plays

two sequential notes (C-D) with

voice 1, then two simultaneous

notes (E and C) with voices 1 and 2,

followed by two sequential notes

(D-E) with voice 2.

When all voices play notes of

the same duration, multivoice mu

sic is not particularly difficult to

write: Insert VI before each note for

voice 1, V2 before each voice 2

note, and so forth (concatenations

like A$ = "V1" + A$ can help con

dense the otherwise cumbersome

code). However, when different

voices play notes of different dura

tions, you must make sure that all

the durations add up.

For instance, you might want

voice 1 to hold a long whole note

while voice 2 plays a series of six

teenth notes. To keep the timing

straight, you should not let voice 1

play another note until voice 2 has

finished the equivalent of a whole

note (16 sixteenths or whatever).

Similarly, the timing may be

thrown off if voice 2 plays more

than 16 sixteenths before voice 1

gets back in the act. The M control

character supposedly tells the 128

to wait until all voices finish the

current measure before moving

ahead. But M is just an adjuster. It

can't magically repair music that

doesn't add up in the first place.

Interactions

As noted throughout this article,

certain 128 sound commands work

with certain others. The VOL com

mand, for instance, is needed only

for SOUND statements (PLAY sets

volume independently with the U

control character). TEMPO, FIL

TER, and ENVELOPE, on the other

hand, seem designed to work with

PLAY. TEMPO is irrelevant to

SOUND (which sets its own dura

tion and so on); ENVELOPE and

FILTER have no effect until acti

vated by PLAY.

However, other interactions

are possible (at least on our 128,

admittedly a preproduction model).

For instance, though the SOUND

statement provides no way to turn

on the filter, SOUNDs can be af

fected by "leftover" filter settings.

If the 128 executes a FILTER state

ment followed by PLAY"X1", the

filter remains on and affects sub

sequent SOUND statements.

PLAY"X0" turns the filter off for

SOUND as well as for PLAY.

This interaction can be viewed

either as an advantage—filtering is

otherwise unavailable with

SOUND—or as a pitfall for unwary

programmers. To prevent unwant

ed interactive effects, begin sound

and music programs by setting all

sound parameters at zero or default

values. Commodore 64 program

mers often clear the SID chip with

FOR J = 54272 TO 54296: POKE LO:

NEXT. Though this statement does

clear the 128's SID chip, it doesn't

necessarily change the 128's sound

settings, which are recorded else

where in memory.

For instructions on entering these listings,

please refer to "COMPUTEI's Guide to Typing

In Programs" published bimonthly in compute!.

Program 1: 128 FILTER

Editor

100 GOSUB570:GOTO310

110 F0RJ=lT03:S0UNDJ,0,0:NEXT:

FILTER0,0,0,0,0:RETURN

120 PLAY A?:RETURN

130 LP$=" OFF":IFLP=1THENLP$="

{RVSjON {OFF}"

140 RETURN

150 BP$=" OFF";IFBP=1THENBP$="

{RVS}ON (OFF)"

160 RETURN

170 HP$=" OFF":IFHP=1THENHP?="

(RVSjON [OFF}"

180 RETURN

190 PRINTD$"SET CUTOFF FREQUEN

CY (0-2047)"

200 INPUTA:IFA<0ORA>2047THENGO

SUB550:GOTO190

210 FQ=A:RETURN

220 LP=ABS(LP=0):RETURN

230 BP=ABS(BP=0):RETURN

240 HP=ABS(HP=0):RETURN

250 PRINTD$"SET FILTER RESONAN

CE (0-15T":INPUTA:IFA<0ORA

>15THENGO5UB550:GOTO250

260 RE=A:RETURN

270 PRINTD$"CHOOSE SOUND ENVEL

OPE (0-9T":INPUTA:IFA<0ORA

>9THENGOSUB550:GOTO270

280 WV$="T"+CHR$(A+48):RETURN

290 PRINTD$"CHOOSE TEMPO (1-25
5)":INPUTA:IFA<1ORA>255THE

NGOSUB550:GOTO290

300 TM=A:RETURN

310 PRINT"tCLRjfRVS} 128 FILTE

R EDITOR ":PRINT

320 PRINT"1 IRVS) FREQUENCY

{OFFj"FQ11{LEFTTt4 SPACES}"

330 PRINT"2 ERVS} LOW
[2 SPACES}PASS (OFFj";:GOS

UB130:PRINTLP$

340 PRINT"3 (RVS} BAND PASS
{OFF}";:GOSUB150:PRINTBP$

350 PRINT"4 {RVS} HIGH PASS

{OFF}";:GOSUB170:PRINTHP$

360 PRINT"5 {RVS} RESONANCE

{OFF}"rRE"{LEFT} ":PRINT"

{2 SPACES}{RVS}

(OFF}"

370 PRINT"7 {RVS} ENVELOPE

{2 SPACES}(OFFT "MID$(WVS,

2)T$(VAL(MIDS{WV$,2)))

380 PRINT"8 {RVS} TEMPO
{5 SPACESnOFFT"TM"[LEFT}

{2 SPACES)":PRINT"9 {RVS}

{SPACE}PLAY{6 SPACES}{OFF}
":PRINT^B {RVS] QUIT
{6 SPACES}{OFF}{DOWN}"

390 PRINT"(RVS}ENTER YOUR CHOI

CE (0-9)":PRINT"{3 SPACES}

{UP}"

400 GETKEYA$:IFA$<"l0ilORAS>"911O

RA$="6"THENPRINT:GOSUB550:

PRINT:GOTO390

410 IFA$="9"THEN440

420 IFAS="0"THENEND

430 ONVAL(A?)GOSUBL90,220,230,

240,250,250,270,290:PRINTE

$:GOTO320

440 PRINTCHR$(147)"OCTAVE "MID

S(OCS,2)CHR$(137

450 PRINT"L0W{2 SPACES}PASS "L

P$:PRINT"BAND PASS "BPS:PR

INT"HIGH PASS "HP$:PRINT

460 PRINT"{RVS}CURRENT FILTER

{SPACEJSTATEHENT:":PRINT:P
RINT"FILTER ";

470 PRINTMID$(STRS(FQ),2)", "MI

D$(STR$(LP),2)","MID$(STR$

480 PRINTMID$(STR$(HP),2)","MI

D$(STR$(RE),2):PRINT:FILTE

R FQ,LP,BP,HP,RE

490 PRINT"_PRESS {RVS} 1-6

{OFF} FOR OCTAVE"CHR$(13)S

PC(6)"{RVS} SPACE {OFF) TO
EXIT"

500 F$="X0 ":IFLP=1ORBP=1ORHP=

1THENF?="X1 "

510 A5=F$+WV$+"S":GOSUB120:TEM

PO TH

520 GET B?:IFB$=CHR$(32)THENGO

SUB110:GOTO310

530 IFB$=>"l"ANDB§<="6"THEN0C$

="O"+CHR$(VAL(B$)+48):PRIN

T"{H0ME]"SPC(6)VAL(B$)

540 A$=OC?+"CDEFGAB":GOSUB120:

GOTO52 0
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music array is created, you can 
quickly access any string it con
tains: PLAY M$(3) plays the third 
music string held in M$( ), and so 
on. This is very helpful for repeat
ing certain passages. You may also 
find it useful to create separate ar
rays for different purposes (one to 
store notes, another for duration 
characters, and so forth) . 

Multlvolce Music 
Since the SID chip has three voices, 
PLAY can play up to three notes 
simultaneously. The V contro l 
character (followed by 1, 2, or 3) 
determines which voice is affected . 
Thus, the statement PLAY "VI C 
V2 E V3 G" plays a simple three
note chord. After processing VI C, 
the 128 " looks ahead" to see 
whether it should play other notes 
at the same time; however, the 
computer looks ahead only as far as 
the Hext Hote. Thus, the statement 
PLAY " VI CDE V2 CDE" does not 
play the notes C-D-E simultaneous
ly with two voices. Instead, it plays 
two sequential notes (C-D) with 
voice I, then two simultaneous 
notes (E and C) with voices 1 and 2, 
followed by two sequential notes 
(D-E) with voice 2. 

When all voices play notes of 
the same duration, multivoice mu
sic is not particularly difficult to 
write: Insert VI before each note for 
voice 1, V2 before each voice 2 
note, and so forth (concatenations 
like A$ = " VI " + A$ can help con
dense the otherwise cumbersome 
code). However, when different 
voices play notes of different dura
tions, you must make sure that all 
the durations add up. 

For instance, you might want 
voice 1 to hold a long whole note 
while voice 2 plays a series of six
teenth notes. To keep the timing 
straight, you should not let voice 1 
play another note until voice 2 has 
finished the equivalent of a whole 
note (16 sixteenths or whatever). 
Similarly, the timing may be 
thrown off if voice 2 plays more 
than 16 sixteenths before voice 1 
gets back in the act. The M control 
character supposedly tells the 128 
to wait until all voices finish the 
current measure before moving 
ahead . But M is just an adjuster. It 
can't magically repair music that 
doesn't add up in the first place. 

Interactions 
As noted throughout this article, 
certain 128 sound commands work 
with certain others. The VOL com
mand, for instance, is needed only 
for SOUND statements (PLAY sets 
volume independently with the U 
control character). TEMPO, FIL
TER, and ENVELOPE, on the other 
hand, seem designed to work with 
PLAY. TEMPO is irrelevant to 
SOUND (which sets its own dura
tion and so on); ENVELOPE and 
FILTER have no effect until acti
vated by PLAY. 

However, other interactions 
are possible (at least on our 128, 
admittedly a preproduction model). 
For instance, though the SOUND 
statement provides no way to tum 
on the filter, SOUNDs can be af
fected by " leftover" filter settings. 
If the 128 executes a FILTER state
ment followed by PLAY" Xl ", the 
filter remains on and affects sub
sequent SOUND statem ents. 
PLAY"XO" turns the filter off for 
SOUND as well as for PLAY. 

This interaction can be viewed 
either as an advantage-filtering is 
otherwise unavailable with 
SOUND-or as a pitfall for unwary 
programmers. To prevent unwant
ed interactive effects, begin sound 
and music programs by setting all 
sound parameters at zero or default 
values. Commodore 64 program
mers often clear the SID chip with 
FORj=54272 TO 54296: POKEj,O: 
NEXT. Though this statement does 
clear the 128's SID chip, it doesn't 
necessarily change the 128's sound 
settings, which are recorded else
where in memory. 

For instructions on entering these listings, 
please refer to "COMPUTErs Guide to Typing 
In Programs" published bimonthly In COMPUTEt 

Program 1: 128 FILTER 
EdItor 
la0 GOSUB570:GOT0310 
110 FORJ=lT03 : S0UNDJ , a,0:NEXT: 

FILTER0 , 0,0,0,a:RETURN 
120 PLAY A$:RETURN 
130 LP$=" OFF" dFLP=1 THENLP$=" 

{RVS}ON {OFF}" 
140 RETURN 
150 BP$=" OFF" : IFBP- l THENBP$=" 

{RVS}ON {OFF} " 
160 RETURN 
170 HP$=" OFF ": IFHP=ITHENHP$=" 

{RVS}ON {OFF}" 
180 RETURN 
190 PRINTD$"SET CUTOFF FREQUEN 

CY (0-2047)" 
200 INPUTA: IFA<00RA>2047THENGO 

SUB550 : GOT0190 

210 FQ=A:RETURN 
220 LP:ABS(LP~0):RETURN 
230 BP=ABS(BP=0):RETURN 
240 HP=ABS(HP~0):RETURN 
250 PRINTD$"SET FILTER RESONAN 

CE (0-15T":INPUTA:IFA<00RA 
>15THENGOSUB550:GOT0250 

260 RE=A: RETURN 
270 PRINTD$"CHOOSE SOUND ENVEL 

OPE (0-9}": INPUTA : IFA<00RA 
>9THENGOSUB550:GOT0270 

280 WV$="T"+CHR$ (A+48) ,RETURN 
290 PRINTD$"CHOOSE TEMPO (1-25 

5) ":INPUTA:IFA<10RA>255THE 
NGOSUB550:GOT0290 

300 TM=A:RETURN 
310 PRINT" {CLR} [RVS) 128 FILTE 

R EDITOR ": PRINT --
320 PRINT"1 {RVS} FREQUENCY 

[OFF} "FQ" {LEFTT{ 4 SPACES} " 
330 PRINT"2 {RVS} LOW 

(2 SPACES}PASS-{OFF}""GOS 
UB130,PRINTLP$ 

340 PRINT"3 [RVS) BAND PASS 
[OFF}"; ,GOSUB1~0'PRINTBP$ 

350 PRINT"4 [RVS) HIGH PASS 
[OFF}" ; ,GOSUBf70, PRINTHP$ 

360 PRINT"5 {RVS} RESONANCE 
[ OFF }";RE"[LEIT} ",PRINT" 
{2 SPACES} {RVS}----------
{OFF} " 

370 PRINT"7 {Rvsl ENVELOPE 
[2 SPACES}[OFFT "MIO$(WV$, 
2 }T$ (VAL(MID$ (IIV$, 2)}} 

380 PRINT"8 (RVS) TEMPO 
[5 SPACES} [OFFT"TM" [LEFT} 
(2 SPACES}",PRINT"9 [RVS) 
{SPACE}PLAY[6 SPACES}[OFF} 
", PRINT"rr0 {RVS} QUIT 
[6 SPACES}[OFF}[OOWN}" 

390 PRINT" {RVS}ENTER YOUR CHOI 
CE (0-9}",P"RINT"{3 SPACES) 
[UP}" 

400 GETKEYA$:IFA$<"0"ORAS;>"9"0 
RAS;=" 6 "THENPRINT: GOSUB550: 
PRINT:GOT0390 

410 IFA$="9"THEN440 
420 IFA$::::"0"THENEND 
430 ONVAL ( A$}GOSUB190 , 220,230 , 

240,250 , 250 , 270,290:PRINTE 
$,GOT0320 

440 PRINTCHR$ (147) "OCTA.VE "MID 
$(OC$,2)CHR$(13T 

450 PRINT"LOW{ 2 SPACES) PASS "L 
P$ : PRINT "BAND PASS "BP$ :PR 
INT"HIGH PASS "HP$:PRINT 

460 PRINT" {RVS }CURRENT FILTER 
{SPACE}STATEMENT:":PRINT:P 
RINT "FILTER "; 

4 70 P RINTMIO$ ( STR$ ( FQ ) ,2 } " , "MI 
0$ ( STR$ ( LP) , 2 ) " , "MID$ ( STR$ 
(BP) , 2)","; 

483 PRINTMID$ (STR$ (HP), 2}", "MI 
D$(STR$(RE),2),PRINT,FILTE 
R FQ,LP,BP ,HP,RE 

490 PRINT" PRESS [RVS) 1 - 6 
[OFF} FOR OCTAVE"CHR$(13}S 
PC(6}"[RVS} SPACE [OFF} TO 

EXIT" -
500 F$="X0 ":IFLp:::III0RBP=10RHP= 

ITHENF$="XI " 
510 A$=F$+WV$+"S":GOSUB120:TEM 

PO TM 
520 GET B$ ,I FB$=CHR$(32}THENGO 

SUB110:GOT0310 
530 IFB$=>"1"ANDB$<="6"THENOC$ 

="0"+CHR$(VAL(B$)+48},PRIN 
TOO {HOME} "SPC(6)VAL(B$} 

540 A$-OC$+"COEFGAB" ,GOSUB120, 
GOTOS20 
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550 GOSUB110:FORJ=1TO3:SOUNDJ,
1000+J*500,15,0,0,0,2,J*10

00:NEXT

560 PRINT"(UP}(RVS)_INAPPROPRIA

TE":SLEEP1:PRINT"{UP}

{13 SPACES}{3 UP}":RETURN
570 PRINTCHR$(14)CHR${8):FORJ=

5427 2TO54296:POKEJ,0:NEXT:
VOL15:D$=CHR$(19)

580 FORJ=1TO15:D$=D$+CHR$(17):
NEXT:FQ=1000:LP=0:BP=0:HP=

0:RE=15:WV$="T7":TM=55

590 FORJ=1TO3S:X$=X$+CHR$(32):

NEXT:E$=D$+X$+CHR$(13)+X$+

CHR$(19)+CHR$(13)

600 FORJ=0TO9:READX$:T$(J)="

[2 SPACES}11+X$:NEXT:OC$ = MO
3":GOSUB110:RETURN

610 DATA"_PIANOf6 SPACES}","ACC

ORDION{2 SPACES)","CALLIOP
E{3 SPACES}","DRUM
{7 SPACES}","FLUTE
(6 SPACES)"

620 DATA"GUITAR{5 SPACES}","HA
RPSICHORD","ORGAN

{6 SPACES]","TRUMPET
{4 SPACES}","XYLOPHONE
{2 SPACES}"

Program 2: 128 SOUND

Editor

10 GOSUB30:GOSUB570:GOTO320

20 PRINT"{CLR}{RVS]128 SOUND E
DITOR":PRINT:RETURN

30 FORJ=1TO3:SOUNDJ,0,0:NEXT:R

ETURN

40 PRINTD?"CHOOSE VOICE (1-3)"

:INPUTA:IFA<1ORA> 3THENGOSUB

550:GOTO40

50 VC=A:RETURN

60 PRINTD?"CHOOSE FREQUENCY (0

-65535)"

3 INPUTA:IFA<0ORA>65535THENGO

SUB550:GOTO60

80 FQ(VC)=A:RETURN

90 PRINTD?"CHOOSE DURATION (60

0=10 SECONDS)"

100 INPUTA:IFA<0THENGOSUB550:G

OTO90

110 DU(VC)=A:RETURN

120 PRINTD?"£HOOSE DIRECTION 0

F SOUND SWEEP"

130 PRINT"0=UP{2 SPACES} 1=DOV7N

{2 SPACES)2=OSCILLATE":INP

UTA:IFA<0ORA>2THENGOSUB550

:GOTO120

140 DI(VC)=A:RETURN

150 PRINTD?"CHOOSE MINIMUM FRE

QUENCY FOR"

160 PRINT"SOUND SWEEP (0-65535

)"sINPUTA:IFA<0ORA>65535TH

ENGOSUB550:GOTO150

170 IFA=>FQ(VC)THENGOSUB550:GO

TO150

180 MI(VC)=A:RETURN

190 PRINTD$"C_HOOSE STEP VALUE

{SPACElFOR SOUND SWEEP"

200 PRINT"(LESSER OF 32767 OR"

FQ(VC)-MI(VC)+1"{LEFT})"

210 INPUTA:IFA<0ORA>32767THENG

OSUB550:GOTO190

220 IFA>(FQ(VC)-HI(VC))THENGOS

UB550:GOTO190

230 SV(VC)=A:RETURN

240 PRINTD?"CHOOSE WAVEFORM

(SHIFT-SPACE)[5 SPACES}0=T

RIANGLE"

250 PRINT"1=SAWTOOTH{2 SPACES}

2=PULSE(2 SPACES}3=WHITE N

01SE"

260 INPUTA:IFA<0ORA>3THENGOSUB
550:GOTO240

270 WV(VC)=A:RETURN

280 PRINTD?"CHOOSE PULSE WIDTH

290 PRINT"(0-4095)":INPUTA:IFA

<0ORA>4095THENGOSUB550:GOT
0280

300 PW(VC)=A:RETURN
310 GOSUB20

320 PRINT"1 (RVS) VOICE

(6 SPACES}{OFFT"VC:PRINT"2
(RVS) FREQUENCY!2 SPACES)

{OFF)"FQ(VC)"(LEFT}
{4 SPACES}"

330 PRINT"3 (RVS) DURATION

(3 SPACES}(OFFT"DU(VC)"
(LEFT)(4 SPACES}"

340 PRINT"4 [RVS} DIRECTION

[2 SPACES){OFFT"DI(VC)DI${
DI(VC))

350 PRINT"5 (RVSj MINIMUM

{4 SPACES)(OFFT"MI(VC)"
(LEFT}(4 SPACES}":PRINT"6
{SPACE)(RVS} STEP VALUE
{OFF)"SV(VC)"TLEFT}
{4 SPACES)"

360 PRINT"7 (RVS) WAVEFORM

(3 SPACES)[OFFT"WV(VC)WV$(
WV(VC))

370 PRINT"8 (RVS) PULSEWIDTH

fOFF]MPW(VC)"[LEFT}
{4 SPACES}"

380 PRINT"9 (RVS) HEAR SOUND

{OFF}":PRINT"0 [RVS] QUIT
(7 SPACES}(OFF}";PRINT

390 PRINT"(RVS}ENTER YOUR CHOI

CE (0-9)":PRINT"(3 SPACES)
(UP}"

400 GETKEYA?:IFA?<"0"ORA?>"9"T

HENPRINT:GOSUB550:PRINT:GO

TO390

410 IFA$="9"THEN440

420 IFA$="0"THENGOSUB30:END

430 ONVAL(A$)GOSUB40,60,90,120

,150,190,240,280:PRINTE?:G

OTO3 20

440 PRINT"{CLR}THE FOLLOWING j>

OUND STATEMENTS":PRINT"

(2 SPACES]CREATE THE SOUND

S YOU HEAR."

450 PRINT'^ERO-DURATION SOUNDS

ARE SILENT."

460 F0RJ=lTO3:SOUNDJ,FQ{J),DU(

J),DI(J),MI(J),SV(J),WV(J)

,PW(J):NEXT

470 FORJ=1TO3:PRINT:PRINT"SOUN

D ";

480 PRINTMID?{STR?(J),2)", "MID

$(STR?(FQ(j)),2)","MID$(ST

RS ( DU ( J ) ) , 2 ) - , " ;

490 PRINTMID?(STR?(DI(J)),2)",

"MID${STR$(MI{J)),2)","MID

S(STR$(SV( J)-),2)", ";

500 PRINTMID?(STR$(WV(J)),2)",

"MID$(STR$(PW(J)),2):NEXT

510 PRINT:PRINT"£RESS (RVS}RET

URN{0FF} TO EXIT":PRINTSPC

(6)"(RVS)SPACE (OFF) TO RE

PEAT "

520 GETKEYA$:IFA$=CHR$(13)THEN

GOSUB30:GOTO310

530 IFA5=CHR$(32)THENGOSUB30:G

OTO440

540 GOTO520

550 GOSUB30:FORJ=1TO3:SOUNDJ,1

000+J*500,15,0,0,0,2,J*100

0:NEXT

560 PRINT" (UP) [RVSjl^NAPPROPRIA

TE":SLEEP1:PRINT"(UP}

(13 SPACES}[3 UP}"iRETURN

570 PRINTCHR?(14):D$=CHR$(19):

FORJ=54272TO54296:POKEJ,0:

NEXT:FORJ=1TO15

580 D$=D$+CHR$(17);NEXT:G0SUB2
0:VOL15:FORJ=1TO38:X$=X$+C
HR$(32):NEXT

590 VC=1:E$=D$+X$+CHR$(13)+X?+

CHR$(13)+X$+CHR$(19)+CHR$(

13)

600 FORK=2000TO4000STEP220:FOR
J=lT03:SOUNDJ,K* 2+J* 20 , 45 ,

2,K,K/3,2,4095-K

610 NEXTJ,K:FORJ=45TO1STEP-5:S

OUND1,J*1000,5,1,J*100,J*2
80,2,2300

620 S0UND2,3200-J*20,5,0,0,0,2
,1500:S0UND3,J*1200,5,1,J*

120,J*300,2,3000

630 NEXT:FORJ=1TO3:SOUNDJ,1000

0,200,1,J*2000,J*400,2,230
0:NEXT:FORJ=1TO3

640 READFQ(J),DU(J),DI{J),MI{J
),SV(J),WV(J),PW(J):NEXT:F
ORJ=0TO3 jREADA?

650 WV$(J)=" "+A?:NEXT:FORJ
=0TO2:READA$:DI$( J) = " <•

+A5:NEXT:RETURN

660 DATA10000,260,2,2000,60,2,

2000,0,0,0,0,0,0,2000,0,0,
0,0,0,0,2000

670 DATA"TRIANGLE","SAWTOOTH",

"_PULSE(3 SPACES}", "NOISE
{3 SPACES}"

680 DATA"UPWARD(3 SPACES}","DO
WNWARD ","OSCILLATE" ~

Program 3: 128 PLAY

Demonstrator

10 GOTO30

20 PRINTA$:PLAYA?:RETURN
30 PRINTCHR$(147)CHR?(14)SPC(3

)CHR$(18)"128 PLAY DEMONSTR

AT0R"CHR$(13) "

40 FORJ=54272TO54296:POKEJ,0:N
EXT:FILTER0,0,0,0:FORJ=1TO3

: SOUNDJ, 0,0:NEXT

50 READA$:IFA$<>"Z"THENGOSUB20

:GOTO50

60 PRINT:PRINTSPC(2)CHR$(18)"P

RESS P TO PLAY AGAIN, Q TO

(SPACE}QUIT"

70 GETKEYG$:IFG$="P"THENRUN
80 IFG$<>"Q"THEN70

90 END

100 DATA U15 X0 VI S

110 DATA T7 05 C 04 B 05 IC SO

4 GRERGR

120 DATA T6 CDC O3 B 04 IC S03

GRERGR

130 DATA T7 CGDGEGDGC

140 DATA 04 C 03 BAGFEDC

150 DATA 05 C 04 BAGFED

160 DATA T6 CGDGEGFGEGDG

170 DATA CG 03 #A 04 G 03 A 04

G 03 G 04 G

180 DATA 03 F R 05 FE I F S DR

04 BR 05 DR

190 DATA T2 G 06 G 05 A O6 G 0

5 B 06 G C 06 GDGFG

200 DATA ERDCDGC 05 B

210 DATA T4 ERDCDGC 04 B

220 DATA T6 ERDCDGC 03 B

230 DATA T0 ERDCDGC 02 BC

240 DATA T7 03 CDEFGABC

250 DATA 04 CDEFGABC

260 DATA 05 CDEFGAB

270 DATA 06 CR 05 CR I 03 CR

50000 DATA Z (6
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550 GOSUBl10,PORJ=lT03,SOUNDJ, 
1003+J*S0e.lS,0,0,0,2,J*10 
00:NEXT 

560 PRINT" (UPJ( RVS) INAPPROPRIA 
TE", SLEEP1 ,PRINT" (Up) 
(13 SPACESJ(3 UP)",RETURN 

510 PRINTCHR$(14)CHR$(8),FORJ= 
54272T054296:POKEJ , 0:NEXT: 
VOL15,D$=CHR$(19) 

580 FORJ=lT015,D$=D$+CHR$(11), 
NEXT:FQ:1000:LP=0:BP=0:HP= 
0:RE=15:WV$="T7":TM=55 

590 FORJ=lT035,X$=X$+CHR$(32) , 
NEXT:E$=D$+X$+CHR$(13)+X$+ 
CHR$(19 )+CHR$(13) 

600 FORJ=0T09,READX$,T$(J)=" 
(2 SPACES)"+X$ , NEXT, OC$ ="O 
3" :G05U8113 :RETURN 

613 DATA"PIANO{6 SPACES}", "Ace 
OROION{ 2 SPACES}". "CALLIOP 
E{3 SPACES}", "DRUM -
(1 SPACES)","FLUTE 
(6 SPACES)" -

623 DATA"GUITAR{S SPACES)","HA 
RPSICHORD" • "ORGAN -
(6 SPACES)", ""TRUMPET 
(4 SPACES)", "XYLOPHONE 
(2 SPACES)" -

Program 2: 128 SOUND 
Editor 
13 GOSUB30:GOSUB570:GOT0320 
20 PRINT" (CLRJ(RVS)128 SOUND E 

DITOR":PRINT : RETURN ----- -
30 FORJ=lT03:S0UNOJ ,0,0:NEXT:R 

ETURN 
40 PRINTD$"CHOOSE VOICE (1-3 )" 

:INPUTA:IFA<l ORA>3THENGOSUB 
550:GOT040 

53 VC=A: RETURN 
63 PRINTD$"CHOOSE FREQUENCY (3 

-65535) ,,-
73 INPUTA:IFA<00RA>65535THENGO 

SUB550,GOT060 
80 PQ(VC)=A , RETURN 
93 PRINTD$"CHOOSE DURATION (63 

0=10 SECONDS)" 
133 INPUTA:IFA<0THENGOSUB550:G 

OT090 
110 DU(VC)-A:RETURN 
120 PRINTD$"CHOOSE DIRECTION 0 

F SOUND SWEEP" 
130 PRINT"0=UP(2 SPACES]l=DOWN 

(2 SPACES] 2~OSCILLATE'" INP 
UTA:IFA<00RA>2THENGOSUB550 
,GOT0120 

140 DI(VC)=A,RETURN 
150 PRINTD$ "CHOOSE MINIMUM FRE 

QUENCY FOR" 
160 PRINT"SOUND SWEEP (0-65535 

)":INPUTA:IFA<00RA>65535TH 
ENGOSUB550:GOT0150 

170 IFA~>FQ(VC)THENGOSUB550 : GO 

T0150 
180 MI (VC)=A,RETURN 
190 PRINTD$"CHOOSE STEP VALUE 

{SPACE}FOR SOUND SWEEP" 
200 PRINT"(LESSER OF 32767 OR" 

FQ(VC)-MI(VC)+1" (LEFT))" 
210 INPUTA:IFA<00RA>32767THENG 

OSUB550:GOTOI90 
22a IFA,(FQ(VC) - MI(VC))THENGOS 

ueS5B :GOTOI90 
230 SV(VC)=A,RETURN 
240 PRINTD$"CHOOSE WAVEFORM 

(SHIFT-SPACE)(5 SPACES)0=T 
RIANGLE" -

25a PRINT" l~SAWTOOTH (2 SPACES) 
2=PULSEf2 SPACES}3=WHITE N 
OISE" -
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260 INPUTA:IFA<00RA>3THENGOSUB 
550,GOT0240 

270 WV(VC)=A:RETURN 
280 PRINTD$ "CHOOSE PULSE WIDTH 

" -
290 PRINT"(0-4B95)":INPUTA:IFA 

<00RA>4095THENG05UBS50:GOT 
0280 

3aa PW(VC)=A,RETURN 
310 GOSUB20 
320 PRINT"l (RVS) VOICE 

(6 SPACES] (OFFT"vc,PRINT"2 
(RVS) FREQUENCY(2 SPACES] 

(OFF) "FQ(VC)" (LEFT) 
(4 SPACES) " 

330 PRINT"3 ( RVS] DURATION 
(3 SPACES) (OFFT"DU(VC)" 
(LEFT)( 4 SPACES)" 

340 PRINT"4 (RVS} DIRECTION 
(2 SPACES) (OFFT"DI(VC)DI$( 
DI(VC)) 

350 PRINT"5 (RVS) MINIMUM 
(4 SPACES)(OFFT"MI(VC) " 
(LEFT) (4 SPACES)" ,PRINT"6 
(SPACE](RVS] STEP VALUE 
(OFF] "SV(VC)"TLEFT) 
(4 SPACES]" 

360 PRINT"1 (RVS) WAVEFORM 
(3 SPACES)(OFFT"WV(VC)WV$( 
WV(VC)) 

370 PRINT"8 {RVS) PULSEWIDTH 
(OFF] "PW(VC)" (LEFT) 
(4 SPACES]" 

380 PRINT"9 {RVS} HEAR SOUND 
( OFF )" , PRINT"0-(RVS) QUIT 
(1 SPACES)(OFF) " , PRINT 

390 PRINT" (RVS)ENTER YOUR CHOI 
CE (0-9)", PRINT" (3 SPACES) 
(UP)" 

400 GETKEYA$:IFA$<"0"ORA$>"9"T 
HENPRINT:GOSUB550:PRINT : GO 
T0 390 

410 IFA$="9"THEN440 
420 IFA$="0"THENGOSU830:END 
430 ONVAL(A$)GOSUB40 ,60,90,120 

,150,190,240,280:P RINTE$:G 
OT0320 

440 PRINT" {CLR)THE FOLLOWING S 
OUND STATEMENTS":PRINT" -
~PACES}CREATE THE SOUND 
S YOU HEAR." 

450 PRINT"ZERO- DURATION SOUNDS 
ARE SILENT." 

460 FORJ~lT03,SOUNDJ,FQ(J),DU( 
J) ,DI(J) , MI(J) ,SV(J) , WV(J) 
, PW(J) ,NEXT 

47eJ FORJ=1 T03: PRINT: PRINT "SOUN 
D "; --

480 PRINTMID$(STR$(J),2)","MID 
$( STR$ (FO(J)). 2)", "MID$ (ST 
R$(DU(J)).2)" , "; 

490 PRINTMID$(STR$(DI(J)).2)" , 
"MID$( STR$ (MI (J)), 2)" , "MID 
$(STR$(SV(Jr) , 2)" ,"; 

500 PRINTMID$(STR$(WV(J)).2)", 
"MID$(STR$(PW(J)) ,2) , NEXT 

510 PRINT:PRINT"PRESS {RVS}RET 
URN{OFF} TO ExIT" : PRINTSPC 
(6)" (RVS)SPACE (OFF) TO RE 
PEAT" -

520 GETKEYA$:IFA$=CHR$(13)THEN 
GOSUB3eJ:GOT0310 

530 IFA$=CHR$(32)THENGOSUB30,G 
OT0440 

540 GOT0520 
550 GOSUB30:FORJ=IT03:S0UNDJ , 1 

000+J*500,15 ,0, 0 , 0,2,J*100 
0:NEXT 

560 PRINT"(UP) (RVS)INAPPROPRIA 
TE" ,SLEEP1 ,PRINT" (Up] 
(13 SPACES)( 3 UP)", RETURN 

51a 

58a 

59a 

6aa 

61a 

62a 

630 

640 

650 

660 

610 

680 

PRINTCHR$(14),D$= CHR$( 1 9) , 
FORJ=54272T054296 : POKEJ,0: 
NEXT: FORJ=lT015 
D$=D$+CHR$(17):NEXT:GOSUB2 
0:VOLI5 : FORJ=IT038:X$=X$+C 
HR$ (32) ,NEXT 
VC=1:E$=D$+X$+CHR$(13)+X$+ 
CHR$(13)+X$+CHR$(19)+CHR$( 
13) 
FORK=2000T04000STEP22eJ :FOR 
J=lT03:S0UNDJ , K*2+J*20 ,45, 
2,K,K/ 3,2 . 4095-K 
NEXTJ,K:FORJ=4sTOISTEP- 5:S 
OUNDl,J*1000,5 ,1, J*100 ,J* 2 
80,2 , 2300 
SOUND2,3200-J*20,S , 0,0,0,2 
,1500:S0UND3,J*1200,S,l , J* 
120,J*300 ,2, 3000 
NEXT:FORJ=lT03:S0UNDJ,1000 
0 , 200,I , J*2000,J*400,2 ,230 
0:NEXT:FORJ"IT03 
READFQ(J) , DU(J),DI(J),MI(J 
),SV(J),WV(J),PW(J),NEXT,F 
ORJ=0T03 :READA$ 
WV$(J)=" --- "+A$:NEXT,FORJ 
=0T02 'READA$ , DI$(J)=" --- " 
+A$:NEXT:RETURN 
DATA10000,260,2,2000 . 60,2 , 
2000,0.0,0,0,0,0 , 2000,0 , 0 , 
0 , 0,0,0,2000 
DATA "TRIANGLE", "SAWTOOTH", 
",E:ULSE{ 3 SPACES)", "NOISE 
(3 SPACES]" -
DATA "UPWARD ( 3 SPACES]" "DO 
WNWARO ", "£SCILLATE" '-

Program 3: 128 PLAY 
Demonstrator 
1~ GOT03B 
2~ PRlNTA$:PLAYAS:RETURN 
30 PRINTCHR$(141)CHR$(14)SPC(3 

)CHR$(18)"128 PLAY DEMONSTR 
ATOR"CHR$( 1 3) -- -

40 FORJ=54272T054296:POKEJ,0:N 
EXT:FILTERe,0 , 0 , 0:FORJ=IT03 
:SOUNDJ ,~,0 :NEXT 

50 READA$ :IFASo"Z"THENGOSUB20 
:GOTOS0 

60 PRINT , PRINTSPC(2)CHR$(18)"P 
RESS P TO PLAY AGAIN , Q TO-
(SPACE) QUIT" -

70 GETKEYG$ :IFG$="P"THENRUN 
80 IFG$<>"Q"THEN70 
90 END 
100 DATA U15 X0 Vl S 
110 DATA T7 05 C 04 B 05 IC SO 

4 GRERGR 
120 DATA T6 CDC 03 B 04 IC S03 

GRERGR 
13" DATA T7 CGDGEGDGC 
140 DATA 04 C 03 BAGFEDC 
1 50 DATA 05 C 04 BAG FED 
160 DATA T6 CGDGEGFGEGDG 
170 DATA CG 03 'A 04 G 03 A 04 

G 03 G 04 G 
180 DATA 03 F R 05 FE I F S OR 

04 BR 05 DR 
190 DATA T2 G 06 G 05 A 06 G 0 

5 B 06 G C 06 GDGFG 
200 DATA ERDCDGC 05 B 
210 DATA T4 ERDCOGC 04 B 
220 DATA T6 ERDCDGC 03 B 
230 DATA T0 ERDCDGC 02 BC 
240 DATA T7 03 CDEFGABC 
250 DATA 04 CDEFGABC 
260 DATA 05 CDEFGAB 
270 DATA 06 CR 05 CR I 03 CR 
500a0 DATA Z ~ 



EASY
Apple

Screen Editing
Roland Brown

Here's a way to make BASIC pro

gramming easier and more fun: an

advanced screen editor that makes up

for the Apple's lack offull-screen edit

ing. COMPUTE! published an earlier

version of this utility, "BASIC Line

Editor," in February 1983. This

month's all-new version has been up

dated and enhanced to work on any

Apple ll-series computer (including

the Apple lie) with DOS 3.3 or Pro-

DOS, in 80-column as well as 40-

column mode.

Although Applesoft BASIC is a

powerful language, its screen editor

leaves much to be desired. Some

Apple II owners invest in a ROM

editor, others write their programs

with a word processor, and the rest

just suffer with the frustrating ES-

Cape codes. But ROM editors cost

money, word processors don't let

you flip back and forth between the

text editor and BASIC to test

changes, and suffering isn't always

good for the soul. So here's a better

solution: "BASIC Line Editor," a

powerful utility that lets you easily

modify BASIC program lines.

To prepare the BASIC Line

Editor, type in and save the pro

gram listed below. It's a BASIC file-

maker that POKEs the machine

language program into memory,

then BSAVEs it to disk as a binary

file (named BLE2 to distinguish it

from BLE, the original version of

the program).

Once you've run the filemaker,

you're ready to use the BASIC Line

Editor. Start it by typing BRUN

BLE2 and pressing RETURN. The

program loads at memory address

$2000, then checks to see which

operating system is present before

moving itself to a safe location.

(Note that this process can destroy

part of a long BASIC program. If

you have a long BASIC program in

memory, you should save it before

you activate the BASIC Line

Editor.)

Now you're ready to put the

Editor to work. To edit a BASIC

program line, type & followed by

the desired line number. For in

stance, enter &100 to edit line 100.

The BASIC Line Editor displays the

line on the screen in a format some

what different than Applesoft's.

The line is continuous rather than

centered on the screen, there are no

extra spaces in the line except be

tween quotation marks, and all

control characters are displayed in

inverse video.

Editing Commands

The BASIC Line Editor provides 13

new editing functions. Most are ac

cessed by pressing the CTRL (Con

trol) key together with a letter key.

Here's a quick reference table fol

lowed by a detailed description of

each command:

CTRL-B

CTRL-C

CTRL-D

CTRL-F

CTRL-H

CTRL-I

CTRL-M

CTRL-S

CTRL-T

CTRL-U

CTRL-V

DELETE

ESC

block back

convert hex to decimal

delete right

block forward

cursor left

insert

return

search

truncate

cursor right

verbatim

delete left

return to BASIC

CTRL-B (block back) moves

the cursor back to the previous co

lon, or if there is no previous colon,

to the beginning of the line.

CTRL-C (convert hex) converts

hexadecimal numbers to decimal.

This command moves the cursor

above the line being edited, prints a

$ prompt on the screen and waits

for you to enter a number. This

value is converted to decimal and
printed. Then the cursor returns to

its original position on the line.

CTRL-D (delete right) deletes

the character under the cursor. The

cursor stays where it is and every

thing to the right moves back one

space.

CTRL-F (block forward) moves

the cursor forward to the next co

lon, or if there is no colon, to the

end of the line.

CTRL-H (cursor left) moves

the cursor back one space.

CTRL-I (insert) puts the BASIC

Line Editor in insert mode. Any

characters you type are inserted in

the line until you use another Edi

tor command.

CTRL-M (return) is the same as

pressing RETURN. No matter

where the cursor is located on the

line, pressing CTRL-M enters the

line into the program.

CTRL-S (search) searches for

the next character entered.

CTRL-T (truncate) truncates

the line at the cursor position (de

letes everything after the cursor).

The cursor ends up one space be

yond the new end of the line.

CTRL-U (cursor right) moves

the cursor forward one space.

CTRL-V (verbatim) lets you

enter control characters verbatim. If

the keypress immediately after

CTRL-V is a CTRL key combina

tion, it is interpreted as a control

character rather than as a BASIC

Line Editor command. CTRL-V is

useful for adding RETURN (CTRL-

M) or backspace (CTRL-H) charac

ters to a line for improved printing

control. If the keypress immediate

ly following CTRL-V is not a CTRL

key combination, CTRL-V has no

effect. Remember that the BASIC

Line Editor shows control charac

ters in reverse video.

DELETE (delete left) deletes

the character to the left of the cursor

and moves the cursor back one

space. (The DELETE key is found

only on the He and lie.)

ESC (return to BASIC) puts

you back in BASIC. If you make a

mistake when editing a line with

the BASIC Line Editor, press ESC to
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EASY 
Apple 

Screen Editing 
Roland Brown 

Here's a way to make BASIC pro
gramming easier and more fun: an 
advanced screen editor that makes up 
for the Apple's lack of full-screw edit
ing. COMPUTE! published an earlier 
version of this utility, "BASIC Line 
Editor," in FebYllary 1983. This 
month's all-new version has been up
dated and enhanced to work on any 
Apple II-series comp"ter (incillding 
the Apple IIc) with DOS 3.3 or Pro
DOS, in 80-colllmn as well as 40-
columl1 mode. 

Although Applesoft BASIC is a 
powerful language, its screen editor 
leaves much to be desired. Some 
Apple II owners invest in a ROM 
editor, others write their programs 
with a word processor, and the rest 
just suffer with the frustrating ES
Cape codes. But ROM editors cost 
money, word processors don't let 
you flip back and forth between the 
text editor and BASIC to test 
changes, and suffering isn't always 
good for the soul. So here's a better 
solution: " BASIC Line Editor," a 
powerful utility that lets you easily 
modify BASIC program lines. 

To prepare the BASIC Line 
Editor, type in and save the pro
gram listed below. It's a BASIC fil e
maker that POKEs the machine 
language program into memory, 
then BSAVEs it to disk as a binary 
file (named BLE2 to distinguish it 
from BLE, the original version of 
the program). 

Once you've run the filemaker, 
you 're ready to use the BASIC Line 
Editor. Start it by typing BRUN 
BLE2 and pressing RETURN. The 
program loads at memory address 

$2000, then checks to see which 
operating system is present before 
moving itself to a safe location. 
(Note that this process can destroy 
part of a long BASIC program. If 
you have a long BASIC program in 
memory, you should save it before 
you activa te the BASIC Line 
Editor.) 

Now you're ready to put the 
Editor to work. To edit a BASIC 
program line, type & followed by 
the desired line number. For in
stance, enter &100 to edit line 100. 
The BASIC Line Editor displays the 
line on the screen in a forma t some
what different than Applesoft's. 
The line is continuous rather than 
centered on the screen, there are no 
extra spaces in the line except be
tween quotation marks, and all 
control characters are displayed in 
inverse video. 

Editing Commands 
The BASIC Line Editor provides 13 
new editing functions. Most are ac
cessed by pressing the CTRL (Con
trol) key together with a letter key. 
Here's a quick reference table fol
lowed by a detailed description of 
each command: 
CTRL-B block back 
CTRl-C convert hex to decimal 
CTRl-O delete right 
CTRl-F block forward 
CTRL-H cursor left 
CTRL-I insert 
CTRL-M return 
CTRL-S search 
CTRl-T truncate 
CTRL-U cursor right 
CTRL-V verba tim 
DELETE delete left 
ESC return to BASIC 

CTRL-B (block back) moves 
the cursor back to the previous co
lon, or if there is no previous colon, 
to the beginning of the line. 

CTRL-C (convert hex) converts 

hexadecimal numbers to decimal. 
This command moves the cursor 
above the line being edited, prints a 
$ prompt on the screen and waits 
for you to enter a number. This 
value is converted to decimal and 
printed. Then the cursor returns to 
its original position on the line. 

CTRL-D (delete right) deletes 
the character under the cursor. The 
cursor stays where it is and every
thing to the right moves back one 
space. 

CTRL-F (block forward) moves 
the cursor forward to the next co
lon, or if there is no colon, to the 
end of the line. 

CTRL-H (cursor left) moves 
the cursor back one space. 

CTRL-I (insert) puts the BASIC 
Line Editor in insert mode. Any 
characters you type are inserted in 
the line until you use another Edi
tor command. 

CTRL-M (return) is the same as 
pressing RETURN. No matter 
where the cursor is located on the 
line, pressing CTRL-M enters the 
line into the program. 

CTRL-S (search) searches for 
the next character entered. 

CTRL-T (truncate) truncates 
the line at the cursor position (de
letes everything after the cursor). 
The cursor ends up one space be
yond the new end of the line. 

CTRL-U (cursor right) moves 
the cursor forward one space. 

CTRL-V (verbatim) lets you 
enter control characters verbatim. If 
the keypress immediately after 
CTRL-V is a CTRL key combina
tion, it is interpreted as a control 
character rather than as a BASIC 
Line Editor command. CTRL-V is 
useful for adding RETURN (CTRL
M) or backspace (CTRL-H) charac
ters to a line for improved printing 
control. If the keypress immediate
ly following CTRL-V is not a CTRL 
key combination, CTRL-V has no 
effect. Remember that the BASIC 
Line Editor shows control charac· 
ters in reverse video. 

DELETE (delete left) deletes 
the character to the left of the cursor 
and moves the cursor back one 
space. (The DELETE key is found 
only on the lIe and lIc.) 

ESC (return to BASIC) puts 
you back in BASIC. If you make a 
mistake when editing a line with 
the BASIC Line Editor, press ESC to 
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exit back to BASIC without losing

the line.

Program Notes

Activating the Editor resets the

stack to the same level as does

BASIC, sets up the ampersand vec

tor ($3F5), moves the DOS buffers

downward to protect DOS, and re

starts BASIC. The Editor uses exist

ing BASIC routines to read the

input line and find the desired line

in memory. If you try to edit a line

that doesn't exist, the Editor simply

returns to BASIC. If the line is

found, its contents are read and
listed on the screen. Text characters

are listed just as they are stored.

When the Editor finds a token (an

encoded BASIC keyword), it locates

the word in the BASIC keyword

table and lists it on the screen.

Once the Editor lists the line, it

enters editing mode. This part of

the program gets a command from

the keyboard, processes it, and up

dates the screen. Space doesn't per

mit a detailed explanation of how

each Editor command works. If

you're familiar with Apple machine

language programming, you may

find it interesting to trace through

the various routines on your own.

BASIC Line Editor

Version By Tim Victor, Editorial

Programmer

For instructions on entering this listing, please

refer to ' 'COMPUTE! 's Guide lo Typing In

Programs" published bimonthly in COMPUTE!.

53 80 FDR I = 8192 TO 9157: READ

A: POKE I,A: NEXT

91 90 PRINT CHR* (4); "BSAVE BLE2

,A*2000,L*3C6": END

IE 100 DATA 173,0,191,201,76,208

,13,169,3,32

4B 110 DATA 245,190,24,165,116,1

05,4,76,27,32

AS 120 DATA 56,165,116,233,3,133

,116,133,207,141

2D 130 DATA 175,32,165,115,133,2

06,141,174,32,169

21 140 DATA 177,133,235,169,32,1

33,236,160,0,177

AB 150 DATA 235,145,206,230,206,

208,2,230,207,230

BS 160 DATA 235,208,2,230,236,16

5,235,201,70,208

75 170 DATA 234,165,236,201,35,2

0B,22B,177,235,230

IF 180 DATA 235, 20B, 2, 230, 236, 14

1,176,32,17,235

19 190 DATA 240,41,173,176,32,24

,109,174,32,133

8E 200 DATA 206,177,235,230,235,

208,2,230,236,109

ID 210 DATA 175,32,133,207,24,17

7,206,109,174,32

83 220 DATA 145,206,200,177,206,

109,175,32,145,206

43 230 DATA 136,240,200,173,174,

32,141,246,3,173

n 240 DATA 175,32,141,247,3,169

,76,141,245,3

FA 250 DATA 160,11,185,162,32,32
,240,253,136,16

5E 260 DATA 247,96,141,217,196,1
93,197,210,160,178

IE 270 DATA 197,204,194,141,56,3
2,32,32,12,218

4E 280 DATA 32,26,214,176,1,96,1

04,104,32,156

5D 290 DATA 252,160,2,177,155,20
0,170,177,155,32

2C 300 DATA 36,237,160,6,140,123
,5,132,206,165

99 310 DATA 37,141,151,2,165,155
,133,235,165,156

C8 320 DATA 133,236,160,4,177,23
5,200,201,0,240

44 330 DATA 44,16,36,162,208,142
,68,0,142,69

4E 340 DATA 0,41,127,170,173,255
,255,43,17,224

94 350 DATA 0,20B,3,32, 72, 1,238,
6B,0,20B

4B 360 DATA 239,238,69,0,208,234
,202,16,243,32

31 370 DATA 72,1,56,176,205,160,
6,169,192,141

42 380 DATA 152,2,132,207,32,34,
1,32,12,253

IE 390 DATA 201,255,208,2,169,12
S,201,160,144,81

K 400 DATA 44,152,2,48,15,112,6
5,141,70,1

BE 410 DATA 32,35,2,169,192,141,
152,2,4B,21B

K 420 DATA 112,34,72,164,207,13
2,227,164,206,140

5F 430 DATA 149,2,200,32,236,1,1
32,207,32,96

84 440 DATA 1,206, 149,2, 19B,207,
164,227,196,207

E5 450 DATA 20B, 242, 32, 34, 1, 104,

32,110,1,164

75 460 DATA 207,196,206,200,144,
3,32,236,1,76

F7 470 DATA 105,0,164,207,169,19
2,141,152,2,4B

K 480 DATA 157,44,152,2,48,13,8
0,240,162,192

2*490 DATA 142,152,2,73,192,201
,64,208,213,162

DEI 500 DATA 192,142,152,2,201,14
1,240,12,201,155

77 510 DATA 240,46,164,207,32,25

3,1,76,105,0

BB 520 DATA 160,0,132,207,32,34,

1,32,155,1

ID 530 DATA 73, 12B, 16, 2, 41, 63, 16

4,207,153,0

87 540 DATA 2,200,196,206,208,23

2,169,0,153,0

4E 550 DATA 2,160,1,162,255,76,6

8,212,164,206

7B 560 DATA 32,34,1,160,0,240,23

5,72,173,151

II 570 DATA 2,133,37,152,197,33,

144,6,229,33

41 5B0 DATA 230,37,176,246,133,3

6,141,123,5,32

33 590 DATA 34,252,104,96,132,20

7,32,34,1,32

32 600 DATA 155,1,201,70,96,140,

150,2,9,128

17 610 DATA 201,160,176,2,73,192

,32,110,1,164

E« 620 DATA 206,200,32,236,1,172

,150,2,96,172

ti 630 DATA 149,2,32,34,1,32,155

,1,164,207

AB 640 DATA 32,34,1,141,153,2,16

5,37,72,173

5F 650 DATA 123,5,133,36,72,173,

153,2,32,240

6D 660 DATA 253,104,205,123,5,20

B,7,197,36,165

F5 670 DATA 36,141,123,5,104,144

,7,197,37,208

4B 680 DATA 3,206,151,2,173,153,
2,96,173,123

DF 690 DATA 5,172,179,251,192,6,

208,22,44,31

87 700 DATA 192,16,17,141,1,192,
72,56,101,32

BD 710 DATA 74,144,3,44,85,192,1

04,105,0,74

18 720 DATA 168,177,40,44,84,192
,96,192,0,240

FF 730 DATA 37,32,247,1,132,207,
132,227,32, 15

34 740 DATA 2,140,149,2,196,206,
240,13,32,96

3E 750 DATA 1, 23B, 149,2, 230, 207,
172,149,2,208

Dl 760 DATA 239,164,207,32,236,1
,164,227,96,132

A9 770 DATA 206,32,34,1,32,156,2
52,164,206,96

V 7B0 DATA 192,0,240,1,136,96,1
62,11,202,4B

th 790 DATA 250,221, 127,2,20B,24
B,189,138,2,141

44 800 DATA 14,2,176,255,196,206
,240,1,200,96

22 810 DATA 169,128,44,169,0,44,
169,64,141, 152

34 820 DATA 2,96,169,186,141,70,
1,164,207,196

ft 830 DATA 206,240,6,200,32,61,

1,208,244,164

D3 B40 DATA 207, 96, 169, 1B6, 141, 7

0,1,164,207,240

850 DATA 6,136,32,61,1,208,24

6,164,207,96

li B60 DATA 172,151,2,136,132,37

,32,34,252,169

9E B70 DATA 0,141,123,5,32,156,2
52,162,0,169

54 880 DATA 164,32,110,1,32,12,2
53,157,0,2

23 B90 DATA 232,201,141,208,242,

32,199,255,32,167

42 900 DATA 255,169,189,32,240,2

53,165,63,166,62

72 910 DATA 32,36,237,164,207,96

,128,132,136,149

920 DATA 148,137,147,150,134,

130,131,179,188,232

49 930 DATA 0,221,6,9,12,18,38,5

6,35,0

940 DATA 59,0,62,0,77,0,80,0,

85,0

B9 950 DATA 93,0,103,0,108,0,124
,0,131,0

Bl 960 DATA 134,0,139,0,153,0,15
7,0,162,0

E4 970 DATA 165,0,176,0,180,0,19

0,0,193,0

DF 980 DATA 200,0,205,0,214,0,22

5,0,238,0

bt 990 DATA 241,0,248,0,251,0,28

,1,36,1

3C 1000 DATA 64,1,67,1,73,1,84,1

,90,1

Fl 1010 DATA 93,1,97,1,100,1,103

,1,108,1

F4 1020 DATA 111,1,123,1,149,1,1

52,1,199,1

3 1030 DATA 206,1,209,1,216,1,2

19,1,224,1

E 1040 DATA 231,1,239,1,3,2,8,2

,11,2

F 1050 DATA 30,2,36,2,46,2,56,2

,64,2

7 1060 DATA 72,2,93,2,0,0 ©
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exit back to BASIC without losing 
the line. 

Program Notes 
Activating the Editor resets the 
stack to the same level as does 
BASIC, sets up the ampersand vec
tor ($3FS), moves the DOS buffers 
downward to protect DOS, and re
starts BASIC. The Editor uses exist
ing BASIC routines to read the 
input line and find the desired line 
in memory. If you try to edit a line 
that doesn' t exist, the Editor simply 
returns to BASIC. If the line is 
found, its contents are read and 
listed on the screen. Text characters 
are listed just as they are stored. 
When the Editor finds a token (an 
encoded BASIC keyword), it locates 
the word in the BASIC keyword 
table and lists it on the screen. 

Once the Editor lists the line, it 
enters editing mode. This part of 
the program gets a command from 
the keyboard, processes it, and up
dates the screen. Space doesn't per
mit a detailed explanation of how 
each Editor command works. If 
you're familiar with Apple machine 
language programming, you may 
find it interesting to trace through 
the various routines on your own. 

BASIC Line Editor 
Versioll By Tim Victor, Editorial 
Programmer 
For Instructions on entering this listing. p lease 
refer 10 "COMPUTErs Guide to Typing In 
Progra ms" publiShed bimonthly In COMPUTEt 

53 8" FOR I "" 8192 TO 9157: READ 
Al POKE I,A: NEXT 

HI 90 PR I NT CHRt (4);" aSAVE BLE2 
,A.20"", LS3Cb" I END 

IE H'" DATA 173,0,191,21211,76,208 
,13,169,3,32 

&B 110 DATA 245,190,24,165, 116,1 
0:5,4,76,27,32 

Aa 129 DATA 56,165,116,233,3,133 
,116,133,207,141 

20 13B DATA 175,32,165,11:5,133,2 
06,141,174,32,169 

2. 140 DATA 177,133,235,169,32,1 
33,236,160,0,177 

AS 150 DATA 235,145,206,230, 206, 
208,2,230,207,230 

85 160 DATA 235,208,2,230,236,16 
5,235,201,70,208 

75 170 DATA 234,165,236,201,35,2 
08,228,177,235,230 

IF 180 DATA 235,208,2,230,236,14 
1 ,176,32,17,235 

19190 DATA 240,41,173,176,32,24 
,109,174,32,133 

8E 200 DATA 206,177,235,230,235, 
208,2,230,236,109 

.0 210 DATA 175, 32 ,133,207,24,1 7 
7,206,109,174,32 

83 220 DATA 145,206,200,177,206, 
109,175,32,145,206 

U 230 DATA 136,240,200,173 ,174, 
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32,141,246,3,173 
F8 240 DATA 175,32,141,247,3,169 

,76,141,245,3 
FA 250 DATA 160,11 , 185,162,32,32 

,249,253,136,16 
5E 260 DATA 247,96,141,217,196,1 

93,197,210,160,178 
IE 270 DATA 197,204,194,141,56, 3 

2,32,32,12,218 
~E 280 DATA 32,26,214,176,1,96,1 

04,104,32,156 
50 290 DATA 252,160,2,177,155,20 

0,170,177,155,32 
2C 300 DATA 36,237,160,6,140,123 

,5,132,206,165 
99 310 DATA 37,141,151,2,165,155 

,133,235,165,156 
C8 320 DATA 133,236,160,4,177,23 

5,200,201,0,24" 
44 330 DATA 44,16.36,162,208,142 

,68,",142,69 
U 340 DATA ",41,127,17",173 ,255 

,255,48,17,224 
96 350 DATA 0,208,3,32,72,1.238, 

68,0,208 
48 360 DATA 239,238,69,0,208,234 

,202,16,243,32 
51 370 DATA 72,1,56,176,205,160, 

6,169,192,141 
U 380 DATA 152,2,132,207,32,34, 

1,32,12,253 
IE 390 DATA 201,255,208,2,169,12 

8,201,160,144,81 
5E 400 DATA 44,152,2,48,15 , 112,6 

5,141,70,1 
8t 410 DATA 32,35,2,169,192,141, 

152,2,48,218 
It 420 DATA 112,34,72, 164 , 207, 13 

2,227,164,206,140 
5F 430 DATA 149,2,200,32,236,1,1 

32,207,32,96 
86440 DATA 1,206,149,2,198,207, 

164,227,196,207 
E5 450 DATA 2108,242,32,34,1,104, 

32,110,1,164 
75469 DATA 207,196,206,200,144, 

3 ,32,236,1,76 
F7 470 DATA 105,0,164,207,169,19 

2,141,152,2,48 
BC 480 DATA 157,44,152,2,48,13,8 

0,240,162,192 
21' 490 DATA 142,152,2,73, 192,201 

,64,208,213,162 
OD 51210 DATA 192,142,152,2,201,14 

1,240,12,201,155 

17 510 DATA 240,46,164,207,32,25 
3,1,76,105,0 

89 520 DATA 160,0.132, 207,32 , 3 4, 
1,32,155,1 

ID 5 30 DATA 73, 128, 16,2,41,63,16 
4,207,153,0 

87 540 DATA 2, 200 ,196 , 206,208,23 
2,169,0,153,0 

~E 550 DATA 2,160,1,162,255,76,6 
8,212,164,206 

11 560 DATA 32,34,1,160,121,240,23 
5,72,173,151 

II 570 DATA 2,1 33,37,152,197,33, 
144,6,229,33 

61 580 DATA 23121, 37, 176,246,133,3 
6,141,123,5,32 

33 590 DATA 34,252,104,96,132,20 
7,32,34,1 ,32 

32 6 00 DATA 155,1,201,70,96,14121, 
150 , 2,9,128 

17 610 DATA 201,160,176,2 ,73,192 

,32,110 , 1,164 
€I 62121 DATA 206,2121121,32, 236 ,1.172 

,15121,2,96,172 
19 6 30 DATA 149, 2,32 , 3 4,1, 32 ,155 

,1,164,21217 
AB 640 DATA 32 , 3 4,1,141 , 153 , 2 ,16 

5,37,72,173 

5F 650 DATA 123,5,133,36, 72, 173 , 
153,2,32,24121 

60 660 DATA 253,104,205,123,5,2121 
8,7,197 , 36,165 

F5 670 DATA 36 , 141 , 123,5, 104, 144 
,7,197,37,208 

n 680 DATA 3,206,151,2,173,153, 
2,96,173,123 

OF 69121 DATA 5,172,179,251 , 192 ,6 , 
208,22,44,31 

87 7121121 DATA 192,16,17,1 41 , 1,192, 
72, :56, 11211,32 

BO 710 DATA 74,144,3,44,85,192,1 
1214,11215,0,74 

18720 DATA 168,177,40,44,84,192 
,96,192,121,24121 

FF 7 3 121 DATA 37,32,247,1,132,207, 
132,227,32,15 

3~ 740 DATA 2,140,149,2,196,206, 
240,13,32,96 

3E 750 DATA 1,238,149,2,230,207, 
172,149 , 2,208 

01760 DATA 239,164,297,32,236.1 
,164,227,96,132 

A~ 770 DATA 206,32,34.1, 32, 156,2 
52,164,206,96 

17 780 DATA 192,0,240,1,136,96,1 
62, 11,2e12,48 

I~ 790 DATA 25121,221,127,2 , 208,24 
8,189,138,2,141 

6~ 80121 DATA 14,2,176,~55 , 196,206 
,24121,1 , 2e10, 96 

2281121 DATA 169,128,44,169,0,44, 
169,64,141,152 

~ 82121 DATA 2,96,169,186 , 141,70, 
1, 164,207, 19b 

IE 83121 DATA 206,240,6,21210,32,61, 
1,208,244,164 

05 84121 DATA 21217,96,169,186,141,7 
121,1,164,207,24121 

5285121 DATA 6,136,32,61,1,21218,24 
6,164,207,96 

16 86121 DATA 172,151,2,136,1 32,37 
,32,34,252,169 

9E 870 DATA 121,141,123,5, 32, 156. 2 
52,162,0,169 

56 88121 DATA 164,32,110.1, 32, 12.2 
53,IS7,eI,2 

23 89e1 DATA 232,201,141, 208,242, 
32,199,255,32,167 

62 900 DATA 255,169,189,32,24121,2 
53,165,63,166,62 

72 91121 DATA 32,36,237,164,207,96 
,128,132,136,149 

43 92121 DATA 148,137, 147,15121, 134 , 
130,131,179,188,232 

69 93121 DATA 0,221,6,9,1 2, 18, 3 8,5 
6,35,0 

89 940 DATA 59,0,62,0,77,0,80,0, 
8:5,121 

B9 950 DATA 9 3,121 ,103,0 ,11218,0,124 
,e,131,121 

BI 960 DATA 134,0,139,0,153,0,15 
7,0,162,0 

E4970 DATA 165,0,176,9, 180 ,121,19 
0,0,193,0 

OF 989 DATA 209,121,205,0,214,0,22 
5,121,238,9 

6t 990 DATA 241,0.248,0, 251,0,28 
,1,36,1 

3C 101210 DATA 64,1, 67 , 1,73,1,84,1 
,90,1 

FI 112110 DATA 93,1,97,1,100,1,11213 
,1,1138,1 

F4 102121 DATA 111,1 ,123, 1,149,1,1 
52,1,199,1 

13 1030 DATA 206,1,209,1,216,1 ,2 
19,1,224,1 

AE 1040 DATA 23 1 ,1,239,1, 3,2,8.2 
,11,2 

2F 1059 DATA 30,2,36,2,46,2,56,2 
,64,2 

F7 1060 DATA 72,2,93, 2,0 ,0 @ 



WHITE HOUSE 1 -800-351 -3442
P.O. Box 4025
Williamsport, PA 1 7701 HOURS: Monday thru Friday 900 am

1-717-322-7700
R.mnm VISA and MC
6.00 pm Accepted 4%

PRINTERS
PANASONIC

1090 187.00

1091 237.00

1092 389.00

1093 585.00

3151 455.00

C.ITOH

8510A 285.00

8510BC1 329.00

8510BC2 389.00

8510BP1 339.00

8510SP 389.00

8510SR 429.00

1550BCD 485.00

1550P 445.00

A1O-20P 465.00

F10-40P/S 875.00

F10-55P/S 1059.00

F10 Tractor 169.00

F10 Sheet Feeder 349.00

STAR MICRONICS

SG10 214.00

SG1S 379.00

SD1O 345.00

SD15 450.00

SR10 485.00

SR15 585.00

Powertype 309.00

EPSON

RX80 219.00

LX80 245.00

FX80 369.00

JX80 529.00

RX100 359.00

LEGEND

880 209.00

1080 229.00

1380 269.00

1385 305.00
C-64

MPS801 179.95

802 208.95

803 175.95

MCS801 314.95

DPS 1101 314.95
ATARI

XTM 201 Non-Impact Dot

Matrix 99.95

XTC 201 Color Non-Impact

Matrix 109.95

XDM121 Daisy Wheel... 209.95

XMM 801 Dot Matrix

Impact 169.95

STC 504 Color/

Non-Impact 139.95

STD121 DaisyWheel.. .219.95

SMM 801 Do! Matrix/

Impact 279.95
CITIZEN

MSP-10 325.00

MSP-15 479.00

MSP-20 469.00

MSP-25 629.00
OKIDATA

182 219.95

84 640.95

92 349.95

93 560.95

CARDCO

LQ1 365.00

LO3 209.00

INTERFACES
MPP 1 150 52.0C

850 (Atari) 108.00

UPnnt W/16K Buller.. ..79.95

CardcoG 55.95

ardco B 37.95

PRINTER PAPER
Lazor 500 shts 11.95

Lazor 1000 shts 15.95

COMPUTERS
COMMODORE

C-64 149.95

C-128 275.95

ATARI

800 XL 99.95

130 XE 145.95

130ST 379.95

520 ST CALL

SOFTWARE
BRODERBUND "ATARI"

A COMMODORE

Print Shop 29.95

Graphics Library 18.95

BS Writer 41.95

Steallh 21.95

VIDEO CASSETTE

RECORDER

$295.95
Symphonic VHS/R«mote

• 105 Channel Cable Ready

• 14 Day/1 Program Timer

#12 Pre-set Channels

•Auto Rewind

DISK DRIVES
ATARI

Indus GT 215.00

1050 165.95

■Happy" 1050 365.95

MSD Dual 459.00

C-84

Indus GT 239.00

MODEMS
C-1600 44.95

C-1650 54.95

C-1660 54.95

C-1670 300/1200

Band 185.95

C-64 MPP-1064 59.95

MPP 1000E 69.95

Telelearning 39.95

Hayes 300 189.95

Hayes 1200 385.95

Mitey Mo 59.95

Westridge 69.95

CompuServe

Starter Kit ..2195

DISKETTES
SKC

SS/SD 10.50

SS/DD 13.50

DS/DD 15.50

MAXWELL

MD-1 15.95

MD-2 21.95

ELEPHANT

SS/SD 13.50

SS/DD 15.50

DS/DD 19.50

MONITORS
ZENITH

122A 82.95

123G 75.95

TEKNIKA

MJ-10 Composile &

Separate Video 199.95

MJ-22 RGG Composite &

Separate Video 279.00

AMDEK

300G 11900

300A 129.00

Color 300 235.00

Color 500 345.00

XTRON

Comcolor I 189.00

COMMODORE

C-1702 199.95

C-1802 204.95

C-1902 RGB 259.95

C-1901 Monochrome. ..129.95

ATARI

XC 141 14" Composite

Color 199.95

SM 124 12" Monochrome/

High Res 135.95

SC 1 224 1 2"

RGB Color 335.95

POLICY: No deposit on COD orders.

-REE Ireighi on all prepaid cash orders

over $300 in Ihe conlmenlal USA.

UPO and FPO add S5 per hundred.

For priority mail add SB per hundred.

PA residents add 6°6 sales lax.

Detective products must have Prior

RA number. Schools net 15.

Your5'/a" single side disks are usable on the

other side. You paid for one side, why not use

Ihe other...IT'S FREE!

Nibble Notch will open your new disk. It's

easy... won't harm existing data. Try it!

nibble notch I nibble notch II
For Apple, Franklin,

Commodore & Atari

(w/Atari Drives};

square notch.

only

For all other

computers; square

notch & index hole.

DISK OPTIMIZER II
Apple II Series Software

Pro DOS • DOS 3.3 • Pascal
Examines your new disk, locks out

bad sectors and certifies it 100%

ERROR-FREE in 30 seconds or less!

Also checks drive speed...and more!

QUALITY DISKETTES

low as

computer products

Toll Free 1-800-642-2536

FL 1-305-748-3770
OR SEND CHECK OR

MONEY ORDER TO

4211 NW75thTERRACE,»DEPT.662 LAUDERHILL, FL 33319

Professional

handicapping systems

PRESENTED BY PROFESSOR JONES

GLD. Thoroughbred "Gold" Edition™
A "Full" tealured inorouonbred analysis designed Iw Hie prolessional and

Ihe serious novice $159.95 complete

EGLD. Enhanced "Gold" Edition™
■GoW" Editon wn compete Maste Bettor ■" system nlegrata onto me same

disk. This powerful program «if transfer al horses and scores to me bel analysis

with a "single keystroke " (Master Bettor™ included) $199.95 complete

GLTD. Limited ■■Gold"™
Enables PrglettioroJ Hanttluppen to assign specific values to the racing var

iables Ihey" feel are importanl Create program Might based on a particular

irack and line tune it tor mulmum win percentage This program is des-gned

lor 'ease of use ' The user needs no pcogwinning Biperlance.

(contains Integrated Bettor™! $299.95 con-piete

GD. Gold Dog Analysis™
The "ONLY" professional greyhound analyss available lhal evaluates ALL

variables $149.95 w/mtegraied Bettor $199.95

limited Version $299.95

MHH. Master Harness

Handicapper™
Professional software designed to provide a tlwough analysis of all trotter jnd

pacer races n Nonri America and Canada $159.95 comaete

$199.95 w/lnteoraied Bettor Limited $299.95

Professor P« Football™
Complete STATISTfCAL ANALYSIS on Data Base afowng DesignalM" previous

games to be evalualM Statistical Sef«s $99.95

wWm-Lcss Power Ratings $149.95

NBA. Basketball™ NBA $99.95 -^college $129.95

wJpoH«! ratings $149.95

LOT. Lottery Analysis™
Statistical comparison program designed to detect subtle patterns in wiming

numbers and digits Lottery (J4 ftoil) $79.95

w/Lotto (Max. 99 Digit) $99.95

PC-3 Portable Computer (4k) wtncnoiceofriioroughored.Crey-
hounrj Or Tirjlter1" $349.95 (Induttes ponabie computer and program )

M-100 Portable (24k) wWoce Ot Thorougftaed. Greyfound. or Trdtt
S649.95 (InduOes portable computer and program.)

IBM™

APPLE™

TRS-80™

CPM™

COMMODORE™

Prof. Jones

1940 W. State St.

Boise, ID 83702

vtsa

48 HR. FREE

SHIPPING

BROCHURE AVAILABLE

call

208-342-6939

TERMS. FflEE SHIPPING ALL

SOFTWARE Add £6.00 hard

ware / S6QOC0D /UPSBlue

S6 00 / Oul of Counlry S9 00 /

ID Residents 4°b / 3 weeks per
sonal checks / Cash price only.

add 2% Visa, MC / Prices sub

ject to change

WHITEHOUSE 1-800-351-3442 1-717 -322-7700 

COMPUT~R P.o. Box 4025 ... VISA and MC 
.:, Williamsport, PA 17701 HOURS: Monday Ihru Friday 9:00 am I,ll 6.00 pm Accepted 4% 

PRINTERS 
PANASONIC 

1090 ... .. 187.00 
1091 ... . ... 237.00 
1092 ..... ... .......... 389.00 
1093 .. . ..... 585.00 
3151 .... .. . . ......... 455.00 

C. ITOH 
8510A.... . .. 285.00 
851 0BC l ... 329.00 
851 0 BC2 .... 389.00 
8510BPI . . .... . ... 339.00 
851 0SP . . .. . . . 389.00 
8510SR ..... 429.00 
15S0BCD . . . 485.00 
1550P ... ... ..... .. 445.00 
Alo-20P ... 46S.OO 
Flo-40P/ S 875.00 
Flo-5SP/S .. ...... .. 1059.00 
Fl0Traclor .. ......... 169.00 
FlO Sheet Feeder . . . .. 349.00 

STAR MICRONICS 
SG10 ... ...... ........ 21 .. . 00 
SGI 5 ..... . ...... . .. 379.00 
SO 10 . .. .. . 345.00 
5015 ... . . ..... 450.00 
SR 10 . .. . . . ... . 485.00 
SR 15 ..... . . 585.00 
Powertype.. . 309.00 

EPSON 
RX80 . . ........ . .. . .. . . 219.00 
lX6O . . .......•...•..•• 2 .. 5 .00 
FX80 . . . ... .. .... . . 369.00 
JX80 . .. ..... . . . ... 529.00 
RX1(XL . ... 359.00 
FX100 ... 490.00 

lE END DISK DRIVES INTERFACES 
880 .. 209.00 MPP 1150 .............. 52. ATARI 
1080 . . ....... 229.00 650 {Alari) ............. 108. Indu. GT .•.•. ... ... . • 215.00 
1380 . 269.00 UPrint wl16K Bull er ... 79.95 , 050 . . . . ... 165.95 
1385 . C:64" .. 305.00 Cardea G . . .. 55.95 " Happy" 1050 . ... ..... 365.95 

MP$ 801 . ... 179.95 Cardea B . . ... 37 .95 MSD Dual . C.-54······ 459.00 

802 ... 208.95 PRINTER PAPER 'ndus GT ...... 239.00 
803 175.95 Lazor SOD shls ... ,' ... '1.95 MODEMS 
MCSaD1 . ........... 314.95 Lazor 1000shts . . ..... 15.9 95 

S 31 4.95 C· 1600 ................ 44. 
DP 1101 ·ATARI COMPUTERS C.1650 ... . . . . .. 54.95 
XTM 201 Non·lmpac t Dot COMMODORE C'1660 . . . . .... .. . . . . . . . 54.95 

Matrix, . . .. ..... . 99.95 C-64 . . . . ... ...... . . . . 149.95 C-1670 300/1200 
XTC 201 Color Non·lmpact C- 128 . . .. 275.95 Band . . .... . .. ... ... 185.95 

Matrix .... . . . . 109.95 ATARI C-64 MPP- l 064 .. . . . . . . 59.95 
XOM 121 DaisyWheel. . 209.95 800 Xl .... 99.95 MPP l000E ..... 69.95 
XMM 801 Dot Matrix 130 XE ... . 145.95 Telelearning ............ 39.95 

Impact . . ... . .. 169.95 130 ST .. . .... 379.95 Hayes 300 ... 189.95 
STC 504 Color/ 520 ST .............. ... CALL Hayes 1200 . . .. 385.95 

Non-Impact. . . . . . 139.95 SOFTWARE Miley Mo . . . 59.95 
STO 121 DaisyWheel .. 219.95 BRODERBUND " ATARI " Westridge ... . . .. . . . . . . 69.95 
SMM 801 001 Matrix/ OMMOOORE Compuserve 

Impact. . .. ... . . . . 27995 & C Starter Kit . 21.95 
CITIZEN . Print Shop .......... . . . . 29.9 DISKETTES 

32500 Graph ics library .... .. .. 18.9 SKC 
MSP'10 ... 479'00 BS Writer . . .. . 41 .95 
MSP·15 .. " 469'00 Sleal1h . . . . . . . .. . . .. .. . .. 21.95 SS/SO . . . 10.50 
MSP' 20 .... .. . SS/ OO .. ..... 13.50 
MSP·25 . . .... .. . .. 629.00 VIDEO CASSETTE OS/ OO : · . . .. 15.50 

OK.DATA 219.95 RECORDER MAXWELL 
182 . . . MD- l . .. . 15.95 
84 . . . . .. 6~.:; $295.95 MD'2 ..... ......... . 21.95 
&2 •..• . . . • . •• . • . •..••. 34 • Symphonic VHS/ Remote ELEPHANT 
93 .......... . ..... . . .. . 560.95 el05 Channel Cable Ready SS/SO . . . .... . 13.50 

CARDCO .14 Dayl l Program Timer $SIOO .. 15.50 
LOI .... ............ . . 365.00 .1 2 Pre·sel Channels 19 S 
LQ3 ................... 209.00 .Auto Rewind 05/ 00 .. . 

MONITORS 
ZENITH 

122A. ...... . 
123G .... . 

.... 82.95 

... . 75.95 
TEK NIKA 

MJ-l0 Composite & 
Separate Video ... .. 199.95 

MJ-22 AGG Composite & 
Separat e Video ... ... 279.00 

AMDEK 
300G ........ . 119.00 

. .. .. . . . 129.00 
. . . . . 235.00 

300A 
Cotor 300 
Color 500 ..... . ... 345.00 

XTAON 

lICY: No deposlt on COO orders. 
FREE lrelght on all prepeid caY! on:Iers 

et S300 In the continental USA. 
and FPO aCId 55 per hundred. 

For priority min add 58 per hundred. 
PA residents add 6% sale. t .... 
Delect lve products must have Prior 
RA number. Schooll r'ItIt , 5. 

PROFESSIONAL 

HANDICAPPING SYSTEMS 

Your 5V, " single side disks are usableon the 
other side. You paid for one side. why not use 
the other ... IT'S FREE! 

Nibble Notch w ill open your n ew disk. It's 
easy ... won' t harm ex isting data. Try it[ 

nibble notch I nibble notch II 

DISK 

For Apple, Franklin, 
Commodore & Atan 

(w/Atari Drives): 
square notch. 

$14!~,: 
" " 

Apple II Series Software 
Pro DOS ' DOS 3.3 • Pascal 
Examines your new disk. locks out 
bad sec tors and certifies it 100% 
ERROR· FREE In 30 seconds or less! 
Also checks drive speed ... and more! 

QUALITY DISKmES 9ge 
low as 

For all other 
computers; square 
notch & index hole. 

' add 52165 Irgn. 
10rP&H FI Res 
add 5' Sales Ta. 

L TO" Free 1·800·642·2536 

~ 
FL 1·305·748·3770 

• ~ - 0 OR SEND CHECK OR 
... MONEY ORDER TO. 
c_~ 

4211 NW 751h TERRACE,· DEPT. 6 62 LAUDERHILL. FL 

EGLO. Enhanced " Gold" Edition Tli 

" GoId" EI)h)n \WI., ~ IoU:stIS 8enor " ~I!m iIIegmed cno tre _ 
Oisk. Ttas ~lJf9JITI "Ml trll"lSlef JI hMtSn stom lotre bet~ 
wrth i "SUlgle ke)"Strokt: · (Mister Benor " inchldtd) 5199.95 c:omptte 

GLTD. Umlled " Gold" TIII 
EIIXIIes I'rt1mlMll KMII~lOassqISpeI;lIlr;m.a lOtte rllCllJ;VII ' 
~ " !hey" lttla-t In$IIUI'II Crme IJllQr ... weq.1 baSer:t on, ~ 
Jrldln IIOe tune , lor I'IIIllrMm win pe!c.UIQe ThIS PfCQr ... IS ~ 
lor "use 01 !/w •• TIll U5I1 needS .. fIRI\Ir1rIIIIIMrJ Uperllllce. 

(tonI_ ~eI7"..ed Senor"') $299.95 COTpielt 

~-. GO. Gold Dog AnalysisTIII -r- ~ 
The " ONLY" IM'OImiDNI gre-,tlound iIIIltysis ".~ I~t ty.1II1es ALL 
y. 1ItIIes $149.95 wlnlfQIJle(l gettor $199.95 

MHH. Master Harness 
Handicapper "'" 

l llTll\ed Ver5ICJI $299.95 

~ 
ProIeswIIl SOl!Qe dtSIgrIf(IlO ~ I IhOI0000h ~ 01. JrOtter InC! 
pacer IJees nibil! Ameriu n Cwca $159.95 t"OI!IPeIe 

$199.95 wllntegr'ted Bellor Ln~ed $299.95 
Professor Pi .. Football TIII 
~ SlATlSTlCAL NlAlYSlS 01 tw BIse *""";1 ' ~.' In'nM 
~1In!S 10 De tv*lited SUlIIStai Senes 599.95 

NBA. Baskelbalf ur 

wlWn·l oss Powtf Rlunos $149.95 

1& 599.95 w/tolltOl $129.95 

Prof. Jones 
1940 W. State St. 
Boise, ID 83702 

48 HR. FREE 
SHIPPING 

w~ t;lr."IgS $149.95 .. 

LOT. Lo.ery Analysis'· -.. - CALL 
S[ilns!lCal COIIIPlrtSOl"l lJoorlm Oesigrll!(110 detect SUII[ie II<lnems il lW"IIing 
numb!<s nl <liQlts lolte.y (J-( <IiQI1l $19.95 208~342~6939 

wlLono (Max. 99 Digil) $99.95 ~~:,:.~~~~~ 
PC·3 Portabfe Computer (4k) "MtII ch:looI01 ThofflU01\tlreCI. Gtey. ~~~A~E~H~~GII.I~~ 
noo.nd or TrOller " $249.95 (Incluars lD'IibIe r::omoultl .-.! 1J0Qr"' ) d e I 56 00 CO O I UPS Blue 

M·l00 Portable (24kl -..l:hxt dnrortu;fD"ed,~. IJ"Truw ~~~so:~~~:~ 
5649.95 (lrdJdn po~ cumputer .-.r:t PIOQfI"ll ) SONI chttks I Cm price cQy. 

BROCHURE AVAILABLE acid 2% Visa. MC I Pnces SUtl· 
leet [0 change. 



Lyco Computer Marketing & Consultants

AXIOM
GP550AT (Atari)
GP550CD fC-64. .
GP550PC (IBM)
GP55OAP (Apple)
GP700AT Afa-i)
GP700AP (Apple)
ELITESCD (.064)
GP1O0AT (Atari)

C. ITOH
PFIOWRITER 8510AP
8510AP +
B510BPI

BS1GSP
8510SR
8510SCP
8510SCR
7500AP

7500AR

1550P
1550AP.

1550BCP
A10-30P ..
F10-40P or S
F10-5SP or S
F10 Tractor
FiO Sfieel FeeOe'

.339
-.239
. .229
.269
.439

439
.229
CALL

279

299
309

375
425
449

469

.205

.245
439

459

469
445
859

1039
159
249

SAVE as PRINTERS
CARDCO

32K BUFFER (C-64) .

CITIZEN
MgP-lO 289
MSP-15 449
MSP-20 449
MSP-25 589
Sheerldr (\0t20) 189
Sheeifdr (15/251 199

CORONA
LP300 Laser Printer . 2699
200361 Toner Cartridge 89

EPSON
LX80 (NEW) 225
FXBO-. 349
FXlOO- 479
JX80 Color 489
RX100 . 369
HOMEWRITER 10 |New| CALL
CR220 (C-64) 159
LOT500 Par 999
LQISOQ Ser 1059
HI80 Colo- PlOIIei 379

JUKI
Juki 8100 3T5

RS232 Serial Board 55
6100 Tractor 119
6100 Sheet Feeder 209
Juki 63O0 765

OKIDATA
8kimate 10 CALL
kimate 20 . CALL

1B2 215

192 349
'93 .565

92P 349
93P 565
B4P . 645
92 Imagewriter 349

'IBM versions also

BROTHER
HR-15XL-P . 3S9
HH-15XL-S . . 359
HR-35P 039
HR-35S .....839
2024L-P 949

M1009-P 189

LEGEND
880 199
1080 . 225
1380 265
1385 . .299

DIGITAL DEVICES
16K BUFFER 75
32K BUFFER .89
64K BUFFER .125

TOSHIBA
P1340 559
P351 1289

MICROBITS
MicrosluHer 99

DIABLO
025 549
630API i599

630ECS 1759
D801F 2395

P32CO1 699
P3B 1749
C150 999

PANASONIC
lOSI 239
1090 1B5
1092 375
1093 429
3151 Letter ... .429
4K Buffer 65

SILVER REED
EXP40O ... 249
EXP5OO 295

EXP550 409
EXP770 . .749

STAR MICRONICS
SG-10 215
SG-15 375
SD-10 339
SD-15 445
SR-10 . . 4B5
SR-15 585
Powerlype .. .305
SB-10 CALL
SG-10C-64 (NEW] CALL

OVER 2000 SOFTWARE TITLES IN STOCK!

AXIOM
AT846 (Alan) .
Paralla> (C-64)

MICROBITS
MPP-1150 (Alari| 54
MPP-1150XL (Atari] 59
Microprint (Alan) 39

64K BAM Board (600*1) 65

DIGITAL DEVICES
ApeFace XLP (Alan) 49
ApeFace 12XLP (1200x1) 49
U-Prml A (Alan) 54

U-Pnnt C (C-64) 49
U-Prmi A16K Butler 74
U-Pnnt A64K Buffer 99
U-Prmt AP16K (Apple 99
U-Print AP64K Apple 139
U-CALL RS232 (Alan 37

MICROTEK
Dumpling GX (Apple) 59
Dumpling 16K (Apple) 89Dupg 6K (A
RV-611C (Apple)

8
49

TYMAC
Connection IC-64] ..55

Tackier (Apple) 49
PPC-100 (Apple] 39

ORANGE MICRO
GRAPPLER. (Apple) 85
Grappler 16K (Appfe) 149
ORANGE lApple) 59

CARDCO
G-Wiz (C-64)
cn.G (C-64|

CPPS (C-64)
CPa (C-64]
CPAT (Atari)

CPAP (Apple)
CPIBM (IBM)

54

45
49
39
.49
49

29

PRINTING
PAPER

3000 Sheets

fanfolo s4? 75

1000 SHEETS

1000 SHEET LETTER S?' 95

zoo sheets leteh sb 99

150RAGSTATIONAHV no 99

MAILIW3 LABELSH.n] J995

\4 1 11 1000

FANFOLD S24 75

INNOVATIVE CONCEPTS
Flip-n-File 10 3 50
Fhp-n-File 15 8 25
Flip-n-File 25 Lock 17 95
Fhp-n-File 50 17 25
Flip-n-File 50 Lock 22 95
Fhp-n-File Rom 1725

WICO Joysticks
15-9714 Bai Handle 18 75

50 2030 Boss 11 99
502002 Super 3 Way 1999

50-0110 tBM-Analog 29 95
50 1030 Apple-Anafoa 29 95
7?-4545 Trackball ' ?<) 95

DRIVES

MSD
SDi Dnve (C-64]
SD2 Drive (C-64

229

469

INDUS
GT ATARI 215
GT COMMODORE 235

DISKETTES

SKC (Box 10)

99

ELEPHANT (Box 10)

51. SSSD 1350 1?99
S1. SSDO '4 99 1399

b-> DSDD 1699 1S99
FTomium SSDO IS 95 n 95
Promium DSOD T7 95 16 95

199

3 as

sss

MAXELL (Box 10)

5'- MD-1 167S 15 75 14 75

S-. MD-2 2299 2199 K) 99

VERBATIM (DataLife) (Box 10)

5'. SSDD T999 1B99 1799
5-, DSOO It 99 23 99 22 99

NO LABEL DISKETTES
NL 5V SSDD 1099 [Boi 10)
NL 51-"" DSDD 1599|Boi tOt

"Free Dishetie Writer Pen1
'Free Slorage Case1
'Lifetime Warranty1

IBM-PC
SOFT-WARE

•LOTUS
Lows 1-2-3 309 00
Symphony 439 00

•ASHTON-TATE
Framework 385 00

a Base II 289 00
a Base ill 385 00
a Base II upgrade 135 00

BRODERBUND (IBM)
The Print Shop CALL

Bank Si Writer 49 95
Ancien! Art of War 29 95

Loderunner 21 95

IBM-PC
COMPATABLE

PARADISE
Multi-Display Card 289
Modular Graphics Card 275
Five-Oak 155

TECHMAR
First Male-MK 249
Caplain-64K 199
Second Mate 209
Capiain JR-128K 309
Graphics Masler 465

OMEGA
10 Meg Bernoulli 801 (IBM) 1899
5 Meg Bernoulli Boi (MACl 1499

TALLGRASS

TECHNOLOGIES
25mb drive
35mp onve
SOmO drive
80mb orwe

AST
Sn Pack Plus 64K
Mega Plus II 64K
Memory 128K (mega)

Memory 256K (Mega!
Mono-Graph Plus
Advanlaqe-AT-128K

CALL
CALL
CALL
CALL

CALL
269

199
335

339
389

'QUADRAM
Quad J' Eip Cnassis 51900
Quad Jr E<p Memory 209 00
Quad Memory Jr 309 00

•LEADING EDGE
NulSfiell 69 95

LEWP Basic 65 00
LEWP Merge Print 99 00
LE Spell Correction 169 00

Zenith

Z-150 Can

Landing Edge

PC Compatable Call

TOLL FREE 1-800-233-8760

TO ORDER

CAll TOLl f "I t

800-233-8760
Customer Service 1 -71 7-327-1825 lei

O In, SQB8

«y Sricne p* t 7 740

RISK FREE POLICY
In-SLCxn items idiopaa wiinm 21 Iwurs ot wO»i No oepom snCOO oiM'i F

snipping on prspaid casn orOars wiinin irva coniinanlai U S Volume discou

a.iiiacie PA r9)i0«nis aoa siMs u. APO FPO ana mtamaiional witers

ib 00 plus 3°* lor pno'ily majl Hivca Advani&vd DnCVS sr^Ow 4H uiicounl

cain iom^lor MMiBiCarOorVaa Periwialcfwcks rsquire t w«8»j' c*»i»
bti'o'ti snipping am iboui UPS Biu» ana RM iiO»i uunn ng mi marcnim

c«ir»OunO*r nnnut»clgT»i"m»"in!y FiHcuuogHimoitlai *i 'i-.h,:.

to criiny* wiihoul notica

SAVE ~ ;:'s',H~~; PRINTERS 
AXIOM 

P55OCO C-64. . ....... 239 
PSSOPC IBM I ............... 229 I
P- ' [an) ..... 239 

CARDCO 
12K SUFFER (C-64) 59 

JUKI 
h~I~~n:kil;iC : ::::~~g .... 

'080 . 

LEGEND 
... 199 

.. 225 
............. . 265 

PANASONIC 
1091 ....................... 239 
1090 .. . ... 185 

P550AP ADp e) , ....... 269 
5100 Tr.CfOf.......... . ... 119 1380 ....... ' 092 ... ...... ....................... 375 

P700AT A!'f~ ........ . 439 CITIZEN 
"IP'IO ... 

6100 Sheet Feeder , .. . 209 1385 .. ..•. 299 1093 ............. .. ..... ... 04 29 

Er.~O ~.BI" ..... ··.l~ Juki 6300... . .. . 765 3151 Lene r ... 429 

M P· ' S . DIGITAL DEVICES 04K BuNII ... 65 

GPtOOAT I t,I,' CALL M p·lO .. . 
M P·2S ... . 

289 .., .., 
56' ]89 

OKIDATA .. 75 
.89 

.. 125 
C. ITOH 

PAO'NAITER 8510AP 279 
8510"P . . 299 
e SIDBPI .... . 309 
8510~ __ 315 
8510 R 425 
85 10 P 449 
8510 R 469 
750QAP . 205 
7500AR .245 
1550P . ... " 39 
1SSOAP. 459 
1550BCP 469 
Al0·30P 445 
Fl0·40P or S 8S9 
FI0-55P or 5 1039 
FlO Trlctor . 159 
Fl O Sl'Ieet FetKler 249 

5hHtldf 1"]1201 
Sheilldr 15125 

CORONA 

", 
lP300 Laser Pri nter . 2699 
200361 Toner Cartridge 89 

EPSON 

CALL 
CALL 

2" 
.. 349 

.... 565 
... ........... 349 

.565 
g:~ 

PI 340 .. 
P351 . 

TOSHIBA 
.559 

.... ' 289 

MICROBITS 
MlcrOSluNlr 99 

DIABLO 

SILVER REED 
EXP0400 

~~~Wo 
EXP770 

OVER 2000 SOFTWARE TITLES IN STOCK! 

* PRINTER * PRINTING 
INTERFACING PAPER 

AXIOM 3000 SHEETS 
~!~~.{A('~~~) " " 'Mor OlO So4275 

' 000 SHEE TS 

MICROBITS ' .. NF" OlO i l915 

~~~: :: ~~'(~:~n1 " 
l000S .... EEftETTER U I95 

59 100 St-IEE"' S LETTER >8 99 

~Jf(°Al'Il' ~~~~'J (600111 
J9 '~RAGSTA 'IONARV $1099 

" J.4A!lING LA8 ElS! I.nl 1995 

DIGITAL DEVICES I • • 'I 1000 

~:~:g: ~}~ltt'tl'ljOOl ll " 
~ ANF"OlO U04 15 

" ~:~;:~: ~ (f~61) " INNOVATIVE CONCEPTS 
" Fiop-n.FlI e 10 3SO U·PM' A, K Buller ,. 

U·Pronl A54K Buller 99 Flop-n·FlI e IS .25 
U·Pron! AP ' 6K IAPPle! 99 Fhp-n·F"e 25 l ock 17 95 

~ :t~~~ A~~~2 ~.ff~~ '" 
Fhp.n.F,le 50 , 7.25 

37 Fhp·n ·F,le 50 Lock 2295 
Fho·n·F ,le Rom 1725 

MICROTEK 
Dumpling GX (Al:ple ) 59 WI CO Joysticks 
Oump"C' 16K ( pple1 89 15·9714 B81 Hanote 1675 AV·611 (ADDle ) ., 

SO·203O Boss ,, 99 

TYMAC ~:~~ ~~f?A;~r"ey "99 
2995 

r~~~:~ ' !~n p\~i64 ) 55 50·1030 ApPle .... n~og 2995 ., 12·4545 Trac kOal! 2995 
PPC·1(IO (ipple ) 39 

ORANGE MICRO DRIVES GRAPPLER. lAP~e) as 
8Ft.f~ler 16K ( p~ ) '" raPP1~; c~pm~ ) 

59 
79 MSD 

CARDCO SO l OlI ve IE·6<lj 229 

~.w" IC·" , " 
502 Oll~ e ·54 ." 

n · G bC-641 '5 
n p5 C ·641 " I?B { ·54) 39 INDUS 
I?AT \AllI II' 

., 
" ~l tJ~!}booRE' · ······ ~~~ d~f:M ~rf~') 29 

TO ORDER 
.,. -C All TO U HI E t. O. \ 1 "'(0 o rO. ' 10 

t ~ ro rO mO", le ' 800-233-8760 P O Bn . SQ88 
Custo mer Se rv ic e 1 ·717 ·327 · 1 8 25 J e '~ e , ShOt . PA 11 7 4 0 

I DISKETTES I IBM-PC 
SKC (Box 10) COMPATABLE 

IO!~ I " "'" "" PARADISE ". SSOO 13 1~ 
" " '''' SO. 0500 l ~ 75 "" ,,,. 

Mull,·Q,sll'aV Card 289 
ELEPHANT (Box 10) MOdular Gra phics Card '" F,ve·Oak lS5 •.. SSSO '"'' ,'" "" TECHMAR ". sso, "" "" "" ". OSOO '." "" "" FilS! M.II-64K '" p,.moum SSDD "" "" "" Capla,n·64K ", p , .... ",m OSOO ,,,. 

"" I~'$ 
~:~f;,~ ~~~V28K 209 

MAXEll (Box 10) "" GraphiC, MaSler '" ". MO·, "" 1575 1. 7~ 

". 1.10·2 "" 
,,,, 

"" OMEGA 
VERBATIM (oatalife) (80x 10) ~OM~~=~h~' ~.AMdl :~~ 
'" sso, "" "" "" '" osoo ,. " "" "" TALLGRASS 

TECHNOLOGIES NO LABEL DISKETIES 
NL 5v. " S~DD I099 1Bo. 10j j5mb arove 8ALL 

5mo arov, ALL NL 51, ' 0 DO ' 5 99 60_ 10 
' Free O,skene W"ter Pen ' SOmO ar IVe EALL 

::::I~,~~o~~r~~;~ ' 
SOmo a lI ve ALL 

AST 
S,. Pack Plus 64K CALL 

IBM-PC Mega Plus II 54K 269 
Memory '28K Imegal '" ~g::arf:~K p ~sega 335 

SOFT·WARE 339 
Aava nlage·A T ·128K 389 

"aUADRAM "LOTUS QUa(\ J, Elp Chass.s 5,900 
LolUs 1·2·3 

"" 00 
Quaa Jr El p Memory 209 00 

SympMnv 439 00 Quaa Me morv J r :10900 

" ASHTON·TATE " LEADING EDGE 
Framework 38500 NulShe ll 6995 
d Base II 289 00 lEWP Bas IC 6500 
a Base III 38500 t~~~~~g~Ie'::lt~~ 9900 
d Base 11 vP9.aae 13500 16900 

BRODERBUND (IBM) Zenith 
The P" nl Shop CALL Z· ISO e." 
Bank 5 , Wr'ler 49 95 Leading Edge Ancre '" Art of War 2995 
Lode runner 21 95 PC ComPl'!.!)le 

RISK FREE POLICY 
1n_"""",_~_2' IIOuIloDlO<_ NOOtPOfII ""C OO 0<-" , ... 
sn.,.",,'9 on ""'PlI'CI ~sn 0<_ ' "'"" lion .... CGnl ...... ,., U S VOlume dIKOutIlt 
a • • ~.OIt PI. ,"_10 itO<! lain I. > APO FPO 'no:! "" ' fnl loona! 0<_' Idol 

~!~ :;'.!,"'.!O< .:..-::~:,,.;:.~~c;..."::.7~'t:::~;::~ .:::..:~=~ 
I)t!of' I I'Hppong ~ 1bOo.I! UPS 81..- and R.., 1.oeI.~ All ..... c" andlM 
c. "..o .. _ manulKlu ... · . .... Hanly F, .. CllalOV "''''0<0.' .... .. "" -!'K' 
10 C"angf ",""I'>OUI no!OC. 



ATARI JK llappKZ COMMODORE
ATARI ADVENTURE INT1 (Atari)

aOOXL w, CALL Diskey 32 75
I30XE (NEW] CALL UHradlssambler 32 75
520ST (NEWl CALL Mam GoU. . . . 18 75
1050 Drive 165 Halley Speedway ?fi 75
1010 Recorder 4Z Whomper Siomper 18 75
1020 Printer 55 Adventures 1-12 eacri 14 50
1025 PnniBr 159 Adv Hint Book 5 50
1027 Printer 179

850 Interface

ATARI SOFTWARE (NEW)
CoOewrlier

Filewriier.,..
Hoperiwfliar..

Menuwriter....
Home Integrator

Small Bus Inventory

Salesman Expenses
Aces Bee/Pay
Rsiail Invoice
Final Legacy
Adventure Wriier
Star Voyager

SSI (Atari)
Colonial Conquest
Field of Fire .
Kampfgruppe .
Obiective. Kursk
Market Garden
S.i Gun Shootout
War in Russia
Computer Baseball

Computer Quarterback
Gemstone Warrior
50 Mission Crush
Ouestron

. 35 75

.20 75
. 20 75
. 20 75
19 75

..11 75

.11 75

. 11 75
11 75
15 75
18 75

.1175

24 76
24 75
36 76

24.75

29 75
24 75
49 75

24 75

. 24 75
22 75

24 75
29 75

SPINNAKER
Delia Drawing Root

Cosmic Life Room
Up 'or Grabs Room

19 95
19 95

19 95

PERSONAL PERIPHERALS
Supe- Snetcfi C-6a 29 95
"rimer Unity C-S* 1499
Supe* S«etch Ala'i 25 95
Sue*' S'etcri Anpieitom 55 00

SUB LOGIC (Atari)
Flight Simulator II....32.7S
Nr<jhl Mission PinbaN . 20 75

ATARI
a50 interlace 109

CONTINENTAL
Home Accountant 44 75

■985 Botf :'aw Sc':*a'e 16 95

TRONIX
SAW Alan 38 50

SAM C64 38 50

MICROPROSE (Atari)
Kennedy Anpronch . 2! 75
Crusade in Europe . 24 75
Decision in Desert 24 75

Solo Flight ...20 75
Nato Commander 20 75

Spitdre Ace 18 75
F-15 Stnke Eagle 20 75
Hellcat Ace 1875

SYNAPSE (Atari)
SynFile 33 75
Sy.iCalc (AT(C-64| 33 75

SynComm 26 75
SynTrend 26 75
SynChron ... 2675
SynStock , .. 26 75

BRODERBUND (Atari)
The Print Shop 2B.95
Graphics Library 1895
Graphics Library II 19.50

Ban* St. Wriior 42 75
Whistler's Brother . .... 1895

fpelunker 1895
fealln . IB 95

Serpent's Star 24 95
Mask oi the Sun. 24 95

SCARBOROUGH (Atari)
NET WORTH (AT'C-64) 4a 75

Masierrype 22 75

Improved Masteriype 23 75
Masterlype Filer 22 75

SCARBOROUGH (Apple)
NET WORTH ... . 48.75
Improved Masiertype.. 22.75
Masterlype Filer ... 22.75

BRODERBUND (Apple)
The Print SHoo 31.50
Graphics Library . I8.3O
Graphics Library II . 18.95
Paper Refill. , H95
Bank St Writer 64K . 41.50
Bank St Writer 128K. . 42.75
Bank St Filar. . . 42.75
Ban* St Mailer . . .42.75
Bank St Speller 42.75

Carmen Sandiego . 22.75
Karateka ,. 22 75
Captam Goodnight 22.75

Muppey Cruise 25 75

SUB LOGIC (Apple)
Fliqht Simulator II....32.75
M.g>1 Mission Pmball 20 75

MICROPROSE (Apple)
Crusade in Europe .25 75
Decision in Desert 25 75
F-15 Strike Eagle 21 75
Nato Commander 21 75

SSI (Apple)
Mech Brigade 36 75
Norway f965 22 75
Market Garden 29 75
S" Gun Shooiout 24 75

50 Mission Crush 24 75
Phaniasie 24 75

Spinnaker

Story Ma

Kids 0"

Snooper Troop

S1875

S197S

SIB 75

S19 Tb

S22 Tb

COMMODORE
C-128 NEW CALL
1571 Drive CALL
1572 Drive CALL
1902 Monitor CALL
1670 Modem CALL
C-64 Computer CALL
1541 Drive 1B9
MPSB01 Printer LOW
1702 Monitor 199

Simon's Basic 24.75
Assembler 64 34.75

Super Expander . 22.75

Logo 64 49.75
Pilot 64 38,75
Easy Cale 34.75

Easy Scrip! 38 75

SSI (C-64)
Colonial Conquest 24 75
Wings Ot War 24 75

Computer Ambusfi 34 75
Field ot Fire ... 24 75
Fighter Command 36 75
Kampfgruppe . . .36 75
Mech Brigade 36 75
Market Garden . . 29.75
Six Gun Shootout. ... 24.75
Computer Baseball 24 75
Computer Quarterback 24 75
Imperium Galactum .24 75
Phaniasie 24 75
Cartels 4 Cutthroats 24 75
50 Mission Crush 24 75
Questron 24 75

SCARBOROUGH (C-64)
Build A Book 24 75
Improved Mastertype 23 75
NET WORTH 48 75
Mastertype Filer 22 75

SUB LOGIC (C-64)
Flight Simulator II....32.75
Nirjhi Mission Pmball 20 75

US ROBOTICS
Password 1200M 229
Password 12OOF 229

Password 300M 139
Password 3O0F 139
Auiodial 212A 359
PCM5 319
PCM64 519

PCM 256 769
S-100 279
Coune: 469
Microlmk 469

Telpac Ms-DOS 79

RACAL-VADIC
2400PC 549
2400PA 799
2400V 559

1200PC 329
300V 205
300PC 199
George Software 69

MODEMS

HAYES
SMAHTMODEM 300 139
SMAOTMODEM 1200 . 379
SMARTMODEM 1200B 349

SMARTMODEM 2400 ...599
M1CROMODEM ME 135

TELE LEARNING
Total Telecommunications

(C-64| 29 95
ftp 250 .300 Baurj Applei 69 95
IB.250 i300 Baurj iBMi 69 95

ANCHOR
Volksmodem .. . 55
Volksmodem 12. . 186
Mark 12 229

NOVATION
IBM-3OO12O0 MS-DOS Bi| 3i9
l8in00"!00 CPM-86 em 319
IBM WiOOWOO em 529
lav mi2x12*00 vs-aos 579
iBV VS-DOS M 32b
iSU CPU.86 in: 125

Wacfooer- 300 '2M 3i5
rJacnooe-n 300-203 2400 585

Apple Cai 11 219
Upc'aoe Apple Cai 11 225
Car 300 Acoustic US
JO! RSJ32 69

WESTRIDGE MODEM iC-64] 59
MlTEV MO MODEM iC-W) 69
CompuServe 19 85

CARDCO
Digitizer Camera
32K Printer Butler
Numeric Keypad .
CB/5 5-slot Board(64)
CB/2 2-slut Board(64)
S'vlore Basic Rom
W-ite Now-64. .

Mail Now-64 ....
Spell Now-64

File Now-64
Paint Now-64

Cale Now-64

Tax Survival .
Super Printer Utility
Wrlle Now-Vic-20

HES
HES Games 84

Omm WriterrSpeli

HES Mon 64

Microsoft Multiplan

Type N Wnte

Turtle Graphics II

Cell Defense

Paml Brush

TnMalh

Graphics Basic

HES Kit .

Millionaire

64 Forth

HES Writer 64

189 95
59.95

34.95
54 00
25.00
49 95

35.00

29 00
29 00
29 00
29 00

29 00
29.00
27 95

29 95

22.95

34 95

23 95

55 00

19 95

23 95

22 95

12.95

22 95

27 95

29 95

23 95

34 95

24 9*

BATTERIES INCLUDED
Paper Clip 59 95
Spell Pan 34 95
Consultant 59 95
Paper Clip

w/Spell Pa* 75 95
Home Pali 34 95
Bus Card 129 95
80 Column Board 109 95

BRODERBUND
The Print Shop..
Graphics Library
Graphics Library II
Karateka

Casiles Dr Creep
Ban* St Writer
Loderunner

Mask of |he Sun
Spelunker

Serpents Star
Whisiler s Brother

Ra<d Bungeling Say

(C-64)
..2B.75

18 75
19 75

19 75
19 75
32 75

20 75
24 75

19 75

24 75
18 75
18 75

MICROPROSE (C-64)
Kennedy Approach 21 75
C'usade m Europe 24 75
Decision m Deserl 24 75

Solo Flight 20 75
Nalo Commander 20 75

Sp.ldre Ace IB 75
F-15 Sinke Eagle 20 75
Hellcat Ace 18 75

* SUPER SPECIAL! * LOWEST PRICES! *

AMDEK
300 Green

300 Amoer
310 Amoer IBM

Color 300 Audio

Color 500 Composite
Color 600

Color 700

Color 710

125

139
155
245

369

429
495
569

NEC
JB-1260 Green
JB-1201 Green

JC 1215 Color
JC 1216 RG8
JC1460 Color
JB-1205 Amber

MONITORS

95

135

235
375
265

139

PRINCETON GRAPHICS
MAX-12 Amber 109

HX-12 RGB 475
SH-12 FIGB 599

SAKATA
SGiOOO 12" Green
SAiOOO 12' Amber
SG1500 t2 Green TTl_

3A1500 12 Amber TTL
SCiOO 13 Color Comp
SC200 13 RGB
STSI Till Stand

PANASONIC
DT 1300 FIGi composite

^■■i ZENITH
ZVM 122A Amber

„„ ZVM 123G Green

9f ZVM 124 Amber IBM
109 ZVM 131 Color
'19 ZVM 133 RGB
129 zvM i35Composne

136 H R Cl
z p

9 ZVM 136 Hi Res Color
9

X-TRON

B4

75
129

275
389
449

589

i '5
tie

12i
122
220
diO

12

•2

12
'2
hj

12

TAXAN
Green Composite
AmDC' Ccn^^s li

Green TTL
Amber TTL

Color Corroos.ie
=GB H Pes IBM

420 U HGB Super Hi IBM
440 i2 RGS Ultra H. R«
Titr Stano

CALL
CALL

135
1<5
?59

329
409

569

35

AMERICA'S MAILORDER HEADQUARTERS

LYCO COMPUTER

WORLD'S LEADER IN SALES & SERVICE

TO ORDER

CALL TOLL FREE

800-233-8760

In PA1 717-327-1824

Lyco Computer

P.O. Box 5038

Jersey Shore, PA 1 / 740

I .JI\. ATARI.JI\. II apple! II COM MaDORE I 
ATARI 

~~~·· !· t.i~: ::S(~~~ 
5205T NEW). . ~ALL 
1050 DrIVfl .•. ..................• 165 
1010 RecofOer .. . ....... . 42 
1020 Printer . ........ ............ . 55 
1025 Printer ........ ..... ...... 159 
1027 Printer .................... 119 
850 Il'l!erlaee ......... .......... , . :l 

ATARI SOFTWARE (NEWj 
Codewrller . . ....... 35.75 
FlIewfller ......... . .20.75 
Reportwrllef .. .. .... 20.75 
Melluwll ter ............ ....... 20.15 
Home.lIl lgIII01' ..... .. ... •. 19.75 
Small Bus. Inventory ..... I I .75 
Salesman Expenses .... 11 . 75 
Aces RecJPay ..... ........... 'I .15 
Relal! InVOICe ................ , I 75 

~~~n\~:c.;t.i;ile; :· . ..... :~ ~~ 
Star VoyIlQef .............. 11.75 

SSI (Atari) 
ColOnial Conquest 
F,eld ot File 

~t~~:p:~:P~~rSk 
Market Garden ... 
S'x Gun 5hoolcul 
War In Russ!a 

2475 
24.75 

. 36.75 
... 24.75 

E~:::g~::: ~~~,f:r~ack 

2975 
.. 24.75 

4975 
24 15 
2475 
2275 Gemstone Wafflor 

50 Mlss'on CrUSh 
OueSI'on 

2475 
2975 

SYNAPSE (Atari) 
SynF,te 3375 
SynCalc (A TlC·54) 3375 
SynComm 2675 

~~gbr~~~ ... ~~ ~~ 
SynStock . . .. 2675 

BRODERBUND (Atori) 
The Print Shop ............. 2B.9S 
SiraphicS ubrary ... ........ t e .~ 

~~~~h~~ .;.l~;:~ . ~ ~ :::lh5 
WI'1l5l!e!"s BrOlher . HI.95 

~re~n~~.~.~ ................... ·1 n~ 
~~~~nh;I~l'un .... ... j:.~~ 

SCARBOROUGH (Apple) 

r:"Ep~0~e~R~~5i'or1Ype :::::~~ : ~g 
MaSI&nype Filer ..... ...... . 22.15 

BRODERBUND (Apple) 
The Prinl SIlop ........... ·· ·31.5O 

g::~~j~ tl'gr:~ · li :·::::: 13 :~ 
~:~:r 1~~~I,ier··64K ::::::! ~ :~ 
Bank. I Wnler 1281< ..... 42.15 
Bank. I FIler ................ 42.15 
Bank. 1 Meiler ..•...... ..... 42.15 
Bank 5t Speller .......... 42.15 
Carmen Sendlego .......... 22.15 
Kal'aleka ... ...... ..... ....... 22.15 
Captain GoodnIght 22.75 
Muppey Clulse ... 25.75 

SUB LOGIC IAPPle) 
Fliqh! S/mul,tor 1 .... j2. 75 
Nlg"ll1 MISSIon Pmball 20.75 

MICROPROSE (Apple) 
Crusade In Europe . 25.75 
DeciSIon In Desert. ..25.75 
F· 15 Sinke Eagle .. 21.15 
Nato Commanael .21.75 

SSI (Apple) 
~;:a Br~8d5e ~~ . ~~ 
Mal'ker Garden. 29.75 
S,)( Gun ShOO10Ul 24.75 
50 M,SSIOn Crush 24.75 
Phantasle 24 75 

Spinnaker 

COMMOOORE 

rs~~Bo~;~: ::" " ::::.:~:tt 
1572 Olive....... . ..... ALL 
1902 Monilol' .. • ..... ALL 
1670 Modem... ... . ..... ALL 
C·54 Com puleI' . ...... ALL 
1541 Olive.. ..... • ........ 189 
MP$801 Prinler ............. LOW 
1702 Monilor.. .. .... 199 
Simon's Basic ... .. 24.75 
Assembler 54 ............... 34.15 
Super E~pandel' . 22.15 
Logo 54 .. . ...... .... . 49.15 
P,lol 54 .. ..... .. .. ... 38.75 
Easy Cale .... ................. 34.75 
Easy SCl'ipt.. ........ ........ 38.75 

SSI (C-54) 
Colomal Conquest 24 75 
Wongs ot War..... 24 1S 

~i~'!l~:e;,r:~.~~~ · .... ~g~ 
Fighter Command 36.75 

~~~Rtrgr'I~f:o :::': :. ' ~Hg 
Market erarden ....... .29.75 

~~m~~~e~~~~~!i i· ··· : .~g~ 
Computer Quanerback 24.15 
Impe"um Galaclum ... 24.75 
Phanlesl! ..... .. .. 24 75 
Cartels & Cul1hroats 24 75 
50 MISSIOn Crush 24 75 
QueSl/on 24.75 

SCARBOROUGH (C-54) 
BUIld A Book. . 24.75 
~t-f°~~R~~sterlYpe ~§ . ~~ 
Mastertvpe FI ler 2275 

CARDCO 
~~II~~rn~~mBe~nel' 189.95 

.59.95 

8~75e~;I~ne:a~d!64i"' 
34.95 
54.00 

BI2 2·slol BoaI'd 54 25.00 
S'Mol'e Basic Rom 49.95 
Wrile Now-64 .. .35.00 
Mall Now-64 .... 29.00 
Spell Now-64 29.00 
FIle Now-64 .. 29.00 
Painl Now-64. 2900 
Calc Now·54 29.00 
Tax SurvIval ..... 29.00 
Super Pnnler Ullilly 2795 
Wille Now·V,c·20 2995 

HES 
HES Games 84 22.95 
Omn; Wrller/Spell 3495 
HES Mon 64 23 95 
Mcrosotl Mulhot.I'> 55 00 
ryoe N Wnle 1995 
TurHe Graptlocs II 23 95 
Cell Defense 22 95 
Pa,nt Brusn 1295 
Tr, Main 2295 
Grapn,cs Bas'c 2795 
HES K,' 2995 
M~llQna,re 23 95 
64 Fonn 2495 
HES W/ltel 54 249!' 

BATTERIES INCLUDED 
Paper Clip 59 95 
Spel! Pak 34 95 
COn$ullanl 59 95 
Paper Clip 

wlSpe ll Pak 
Home Pak 
Bus Card 

7595 

'''5 12995 SCARBOROUGH (Atari) :::'~:~ch ,ne ~ :~ ~~ 
~iT1WPRTH 'ATIC.64) ~~~~ .t.d~onlley5 S1815 SUB LOGIC le·64} 
'm~f;~~~;n.4asteftype 2375 G'andma 50 1975 Flight Simulator 11 ... . 32.75 

109 95 

PERSONAL PERIPHERALS 
80 Column Boar(l 

Supe' S<e!cl'l C·£,l. ~ ~ r-M-'-'L"~"~"R'· cFii'''3'o:m~2,2-'-5--::.Sooooo==':':'-=====':27=''~ __ N~" ,-" -M~"~'~~c"~P~'"a";fl"--"-751 ~~~~f S~~:~h ~~~ 
s",,, ",," ",,""n!ll! US ROBOTICS ANCHOR 

SUB LOGIC \Atarll m!::illWJ lH I MOD EMS I ~~~:~r:~;' l~ 
BRODERBUND (C-64) 
l~a~h~~'t~O~~YOP ••• " 2fa ~~ 
Graptiics Library II 1975 

~~~~~IM~~:i.'g~"Jf:b! li·: ·~2~~~ ~~f~~:~ I~F J~§ 
PCM5 319 

ATARI 
850 Inrllrlace ," 

CONTINENTAL 
Horne ACCOunlani 44 75 
'9S ~ Boo' ~' -'!al" So~~a ' e 1695 

TRONIX 
~ ~~ . ~:~~ 38 SO 

38 SO 

PCM64 519 
PCM256 769 
5·100 ::79 
COutle, 469 
M tCfOllllk 469 
Tetpac Ms·OOS 19 

RACAL-VADIC 
2400PC 549 
2400PA 799 
2400V 559 
1200PC 329 
300V 205 
300PC 199 ___________ J Geo'pe So!1wafe 69 

* SUPER SPECIAL! 

NEC 
AMOEK 

JB· I260 Green 95 
J8· 1201 Green '" 300 Gre!!n "5 ~€ g:~ ~mr '" 300 Amber ," '" 310 Amber IBM '55 JC 1460 Color 265 

COlOr 300 Aua'D 2'5 J8·1205 Amber '" Color 500 Compos'te '69 Color 600 '" E~~: ~?8 "5 PRINCETON GRAPHICS 569 MAX·12 Amber 189 
HX· I 2 RGB 475 
SR· 12 RGB 599 

HAYES 
....... 139 

.. 379 ,., 
. 599 
"5 

TELE LEARNING 
TOlal Telecommunoeauons 

(C·641 
;'P·250 1300 Bauo Apple) 
16·250 1300 Baud 16/'\) 

SAKATA 
5Gl000 12" Green 
5Alooo I"" Amber 

"" 6995 
6995 

99 ," 501500 12 Green TTL '" 5A15OO 12' Amoer TTL ' 29 
SC 100 13 ' COIOf Comp ", 
SC200 13 ROB ,,, 
STSI TIll Stand 29 

PANASONIC 
OT 1300 RG I compoS'le '" 

'" "g 
519 
519 ,,, ,,, 
" 5 
585 ,,, 
125 
I J~ .. 

Karaleka 1975 
Caslles Dr Creep 1975 
Bank 51 Wilier 32 75 
Loderunner 20 75 
Mask 01 Ihe Sun 24 75 
Spelunker 19 75 
Serpenl's Stal 24 75 
Whistler's Sromer 1875 
Aal(l Bl.lngehng Bay 1875 

MICROPROSE (C-54) 

~~~;:gl ,~Pg~~~~~ ~! ~~ 
DeCISIon In Oese.l 24 75 
Solo FII9nt 20 75 
Nalo Commande' 20 75 
Spllhrl! Ace 1875 
F·15 Sinke Eagle 2075 

~11~~R&8~~g~~~~~) ~~ L_H_'_'''_'_' _'_" _____ '_'_'_5_ 
Campuserve 19 85 

ZENITH 
ZVM 122A Amoel " TAXAN 
ZVM 1230 Oreen 75 
ZVM 124 Amber IBM '29 

115 12 Gleen ComposIte CALL 

lVM 131 Color 275 11 6 12 Am:>e< Composlle CALL 

ZVM 133 RGB :18, 121 12 Green n L ," 
ZVM 135 Composlle ." 122 12 AmllefnL '" 220 I : CoIOf ComposIte 259 ZVM 136 HI Res Color 58' ~ IO 12 RGB HI Res IBM ,,, 

420 12 RGS Super HI 18V ." 440 I " RGB Ultra H, Res 569 
X-TRON T, lt Stano 35 

Comcolof I (""11,.."11,· ( i(.,n ,as 

TO ORDER 

AMERICA'S MAIL ORDER HEADQUARTERS CALL TOLL FREE 

800-233-8760 LYCO COMPUTER 
WORLD'S LEADER IN SALES & SERVICE 

In PA 1 717-327-1 B24 
Lyco Computer 
P.O. Box 508B 

Jersey Shore, PA 1"i 140 



What the world really needs
is a 99 cent

Double Sided, Double Density Diskette
with a LIFETIME WARRANTY!

And DISK WORLD! has it.
Introducing Super Star Diskettes:

the high quality diskette with

the lowest price

and the best LIFETIME WARRANTY!

In the course of selling more than a million diskettes
every month, we've learned something: higher prices don't
necessarily mean higher quality.

In fact, we've found that a good diskette manufacturer
simply manufactures a good diskette.no matter what
they charge for it. (By way of example, consider that none

of the brands that we carry has a return rate of greater than
i/LOOOthof 1 percent!)

In other words, when people buy a more expensive
diskette, they aren't necessarily buying higher quality.

The extra money might be going toward flashier adver
tising, snazzier packaging or simply higher profits.

But the extra money in a higher price isn't buying better
quality.

All of the good manufacturers put out a good diskette
Period.

How to cut diskette prices
... without cutting quality.

Now this discovery posed a dilemma: how to cut the
price of diskettes without lowering the quality.

There are about 85 companies claiming to be "diskette"
manufacturers

Trouble is, most of them aren't manufacturers.
Rather they are fabricators or marketers, taking other

company's components, possibly doing one or more steps
of the processing themselves and pasting their labels on
the finished product.

The new Eastman Kodak diskettes, for example, are one
of these. So are IBM 5«" diskettes. Same for DYSAN,
Polaroid and many, many other familiar diskette brand
names. Each of these diskettes is manufactured in whole
or in part by another company!

So. we decided to act just like the big guys. That's how
we would cut diskette prices...without lowering the
quality.

We would go out and find smaller companies to manu
facture a diskette to our specifications...specifications
which are higher than most...and simply create our own

"name brand" diskette.

Name brand diskettes that offered high quality at low
prices.

DISK CADDIES
The original flip-up holder for

10 5Vt" diskettes. Beige or Grey

only.

S1.65 ea. + .20 Shpng.

DISKETTE 70 STORAGE
Dust-free storage for 70 5Y<"

diskettes, Six dividers included.

An excellent value.

S11.95 ea. +S3.00 Shpng.

HOURS:
Human: 8AM-6PM Central Time, Monday through Friday

Answering Machine: 6PM-8AM, Ail Times
MCI MAIL: 24 hours a day.

SUPER 1
STAR

diskettes!
*

SW

SSDD

.91 ea.
Qty. 50

•

I
DSDD

.99 ea.
Qty. SO

Sjper Star diskettes are sold in multtpfes of 50 only Diskettes are
shipped with white Tyvec sleeves, reinforced hubs, user ID labels
and wrnte-protect tabs.

Boy, did we get lucky. Our Super Star
Diskettes are the same ones you've been

using for years.. .without knowing it.

In our search for the low priced, high quality diskette of
our dreams, we found something even more interesting.
We found that there are several manufacturers who

don't give a hoot about the consumer market for their
diskettes. They don't spent) millions ol dollars in advertis
ing trying to get you. the computer user, to use their
diskettes.

Instead, they concentrate their efforts on tummgout the
highest quality diskettes they can...because they sell
them to the software publishers, computer manufacturers
and other folks who (in turn) put their name on them. ..and
sell them for much higher prices to you!

After all, when a software publisher or computer manu
facturer or diskette marketer puts their name on a diskette,
they want it to work time after time, everytrme. (Especially
software publishers who have the nasty habit of copy-
protecting their originals')

HOW TO ORDER:

ORDERS ONLY:

1-8OO-621-6B27

(In Illinois: 1-312-256-7140)

INQUIRIES:

1-312-256-7140

FOR FASTEST SERVICE. USE NO-COST MCI MAIL:

Our address is DISKWORLD. It's a FREE MCI MAIL

letter. No charge to you. (Situation permitting, we'll
ship these orders in 24 hours or less.)

SHIPPING: 5'/.- & 314' DISKETTES—Add S3 00 per each
100 or fewer diskettes OTHER ITEMS: Add shipping charges

as shown in addition to other snipping charges PAYMENT:

VISA. MASTERCARD and Prepaid orders accepted COD OR
DERS: Add additional S3 00 special handling charge AP0,

FPO. AK. HI & PR ORDERS: Include shipping charges as

shown and additional 5"% of total order amount to cover PAL
and insurance We ship only to United Stales addresses, except

lor those listed above. TAXES: Illinois residents, add 8%
sales tax

MINIMUM ORDER: S35 00 or 20 diskettes. J

Super Star Diskettes. You already know
how good they are. Now you can buy

them...cheap.

Well, that's the story.

Super Star diskettes don't roll oil the boat from Pago-
Pago or emerge from a basement plant just east of
Nowhere.

Super Star diskettes have been around for years...and
you've used them for years as copy-protected software
originals, unprotected originals. Sometimes, depending
on which computer you own. the system master may have
been on a Super Star diskette. And maybe more than once,

you've bought a box or two or more.of Super Star diskettes
without knowing it. They just had some "big" company's
name on them.

Super Star Diskettes are good. So good that a lot of

major soltware publishers, computer manufacturers and

other diskette marketers buy them in the tens or hundreds
of thousands.

We buy them in the millions.
And than we sell them to you.
Cheap.

When every little bit counts,

it's Super Star Diskettes.

You've used them a hundred times., under different
names.

Now, you can buy the real McCoy, the same diskette that
major software publishers, computer manufacturers and

diskette marketers buy...and call their own.

We simply charge less.

Super Special!

Order 50 Super Star Diskettes

and we'll be happy to sail you an

Amaray Media-Mate 50 tor only

SB.75, shipping included...a lot
less than the suggested retail price

ol $15.95.

Regular DISK WORLD! price: $9.69 ea.

+ $2.00 Shpng.

The Super Star
LIFETIME WARRANTY!

Super Star Diskettes are unconditionally warranted
against defects in original material and workmanship

so long as owned by the original purchaser. Returns
are simple: just send the defective diskettes with proof

of purchase, postage-paid by you with a short expla

nation of the problem, and we'll send you the replace

ments. (Incidentally, coffee stained diskettes and

diskettes with staples driven through them don't
qualify as "defective".)

WE WILL MEET OR BEAT ANY NATIONALLY

ADVERTISED PRICE

ON THE SAME PRODUCTS AND QUANTITIES

SUBJECT TO THE SAME TERMS AND CONDITIONS.

DISK WORLD!, Inc.
629 Green Bay Road

Wilmette, Illinois 60091

... ~::~~~~ "'UIl,er Star 
the high quality diskette with 

the lowest price 
and the best LIFETIME WARRANTY! 

In the course 01 selling more than a million diskettes 
every month. we've learned something: higher prices don'! 
necessarily mean higher Quality. 

In fact , we\-e found thaI a good diskette manufacturer 
simply manufactures a good diskette ... no maner what 
they charge for II. (By way of example, consider that none 
of the brands that we carry has a return rale of greater than 
1/ 1.000Ih al l percent!) 

In other words, when people buy a more expensive 
diskel1e. they aren'l necessarily buying higher quality. 

The exIra money miQhl be going toward flashier adver· 
lising, snazzier packaging or Simply higher profits. 

But the eltlra money in a higher price isn't buying better 
Quality. 

All althe good manufacturers pul out a good diskem. 
Period. 

How to cut diskette prices 
. . ,without cutting quality. 

Now this discovery posed a dilemma: how to CUi the 
price of diskettes without towerln! the Quality. 

There are about 85 companies c aiming to be "diskette" 
manufacturers 

Trouble IS. most of them aren't manufacturers. 
Rather they are fabricators or marketers. taking other 

company's components. poSSibly doing one or more steps 
of the processing themselves and pasllng their labels on 
the finished product. 

The new Eastman Kodak diskettes. for example. are one 
of these. So are IBM 5"'- diskenes. Same for oYSAN. 
Polaroid and many, many other familiar diskette brar,d 
names. Each of these diskettes is manufactured in whole 
or in part by another company! 

So. we decided to act just like the big guys. That's how 
we would cut diskette prlces .. . without lowering the 
Quality. 

We would go out and lind smatter companies to manu· 
facture a diskette to our speclflcations ... specifications 
which are higher than mosl...and simply create our own 
"name brand" diskette. 

Name brand diskettes that offered high Quality allow 
prices. 

DISK CADDIES 
The original flip·up holder for :--~ 

105\4" diskettes. Beige or Grey 
only. 

51.65 ea. + .20 Shpng. 

DISKETTE 70 STORAGE ~ 
Dust·free storage lor 70 5'11 -

diskettes. Six dividers included. . ' 
An excellent value. 

511.95 ea. +53.00 Shpng . 

HOURS: 
Human: 8AM·6PM Central TIme, Monday through Friday 

Answering Machine: 6PM·BAM. All Times 
MCI MAil: 24 hours a day. 

II 
SSDD 
.91 ea. 

Qly. 50 

• 5V .. 

DSDD 
I .99 ea. 

Qly.50 

Super Star dlSkf:nes are sold In multrples 0/ 50 only. Otskenes are 
shipped WIth while TY\'!c sleeves. reln/orced hubs. user 10 labels 
and ..... rr te·protecl labs. 

Boy, did we get lucky. Our Super Star 
Diskettes are the same ones you've been 

using for years •. • without knowing it. 
In our search for the low priced. high Quality diskelle of 

our dreams. we found something even more Interesting. 
We found that there are several manufacturers who 

don't give a hoot about the consumer market lor their 
dlskelles. They don't spend millions of dollars in advertis· 
ing trying to gel you. the computer user. to use their 
diskelles. 

Instead. they concentrate their efforts on turning out the 
highest Quality diskettes they can .. . because they sell 
them to the soHware publishers. computer manufacturers 
and other folks who (in turn) pultheir name on them ... and 
sell them for much higher prices to you! 

Alter all. when a soltware publisher or computer manu· 
facturer or diskette marketer puts their name on a diskelle. 
they want it 10 work time after lime. everytime. !Especially 
software publishers who have the nasty habit of copy· 
protecting their originals!) 

HOW TO ORDER: 

ORDERS ONLY: 
1-800-621-6827 

(tn Ill inois : 1·312-256-7140) 
INQUIRIES: 

1·312-256·7140 
FOR FASTEST SERVICE. USE NO·COST MCI MAIL: 
Our address is oISKWORlD. It's a FREE Mel MAil 
leller. No charge to you. (Situation permitting. we'lI 
ship these orders in 24 hours or less.) 

SHIPPtNG: 5\10" & JI-'I" DISKETTES- Add SJ.oo per eaco 
100 or fewer dlskenes. OTHER ITEMS: Add Shlptllng charlles 
as shown In addition to other shipPing charlles PAYMENT: 
VISA. MASTERCARO and Prepaid orders accepled. COD OR· 
DERS: Add additional 13.00 special handlm9 charge. APO. 
FPO. AK. HI & PR ORDERS: Include shrpprnll charges as 
shown and addltrcnal 5" 01 tolal ord!r amount to cowr PAL 
and insurance. We ship only to Un.ted Stales addresses. except 
lor I/'lOse lisled abo~. tAXES: illinOIS reSidents. aed 8% 
sales tax 

MINIMUM ORDER: S35 00 or 20 diskettes. 

Super Star Diskettes, You already know 
how good they are. Now you can buy 

them •• . cheap. 
Wett. that's the story. 
Super Star diskettes don't roll off the boat from Pago· 

Pago or emerge from a basement plant just east of 
Nowhere. 

Super Star diskettes have been around for years ... and 
you've used them lor years as copy·protected software 
originals. unprotected originals. Sometimes. depending 
on which computer you own. the system master may have 
been on a Super Star diskelle. And maybe more than once. 
you've bought a box or two or motl~of Super Star diskettes 
without knowing it. They lust had some "big" company's 
name on them. 

Super Star Diskettes are good. So good that a lot of 
major software publishers. computer manufacturers and 
other diskette marketers buy them in the tens or hundreds 
of thousands. 

We buy them in the millions. 
And than we sell them to you. 
Cheap. 

When every little bit counts, 
it's Super Star Diskettes. 

You've used them a hundred times ... under different 
names. 

Now, you can buy the real McCoy. the same diskette that 
maior software publishers. computer manufacturers and 
diskette marketers buy .. . and call their own. 

We Simply charge less. 

Super Special! 

Order 50 Super Star Diskenes 
and we'lI be happy to sell you an 
Amaray Medla·Mate 50 for only 
S8.75. shipping included ... a lot 
less than the suggested retail pflce 
of S15.95. 

Regular DISK WORLD! price: $9.69 ea . 
+ S2.00 Shpng. 

The Super Star 
LIFETIME WARRANTY! 

Super Star Diskettes are unconditionally warranted 
against defects in original malerial and workmanship 
so long as owned by the original purchaser. Returns 
are simple: just send the defective diskettes with proof 
at purchase. postage·paid by you With a short expla· 
nation a/the problem. and we'lI send you the replace· 
ments. (Incidentally. collee stained diskettes and 
diskettes with staples driven through them don't 
(juatifyas "defective".) 

WE Will MEET OR BEAT ANY NATIONALLY 
ADVERTISED PRICE 

ON THE SAME PRODUCTS AND QUANTITIES 
SUBJECT TO THE SAME TERMS AND CONDITIONS. 

15K WORLD' I 629 Green Bay Road D ., nc. Wilmette, Illinois 60091 



Incredible value!

Nashua
Diskettes

Q/V 5>/4"SSDD
\J 10I Qty. 50 5WDSDD

$107
D I Qiv I

ea.

Qty 50

These are poiy-baggefl diskettes packaged with Tyvsk sleeves,

reinforced hubs, user identification labels and wnto-protect tabs
NASHUA Corporation is a half-billion dollar corporation and a

recognized leader in magnetic media

SOFT SECTOR ONLY! Sold in multiples of 50 only'

for orders only: infohmation &

1-800-621-6827 . inquiries:
(In Illinois 1-312-256-7140) 1-312-256-7140

HOURS BAM-5PM Cenlral Time. Monday-Friday

WE WILLBEAT ANY NATIONALLY ADVERTISED PfllCE
ON THE SAME PRODUCTS AND QUANTITIES!

DISK WORLD!. Inc.

629 Green Bay Road • Wilmette. Illinois 60091

DISK

WORLD!

NASHUA

Authorized Distributor MAGNETIC
MEDIA

ATHANA
DISKETTES

The great unknown!

97J->- $191m. M a Qty 50 ,,..ncnn I Qty 50

You've used these diskettes hundreds of
times.. .as copy-protected originals on some of
the most popular software packages. They're

packed in poly-bags of 25 with Tyvek sleeves,
reinforced hubs, user identification labels and

write-protect tabs.

SOFT SECTOR ONLY! Sold in multiples

of 50 only.

for orders only: information &

1-800-621-6827 inquiries:

(In Illinois: 1-312-256-7140) 1-312-256-7140
HOURS. 8AM-5PM Central Time. Monday-Friday

WE WILL BEAT ANY NATIONALLY ADVERTISED PRICE

ON THE SAME PRODUCTS AND QUANTITIES!

DISK WORLD!, Inc.
629 Green Bay Road • Wilmette. Illinois 60091

DISK

WORLD!
Authorized Distributor MAGNETIC

DISKETTE

STORAGE CASES
AMARAY MEDIA-MATE 50: A REVOLUTION

IN DISKETTE STORAGE
Every once in a while, someone lakes the

simple and makes n elegant1 This unu no us

50 5'A" diskettes, has grooves for easy
stacking, inside nipples to keep diskettes

from slipping and severa1 other features We
liken! on en ■ $200

JO.U3 ea Shprg

DISKETTE 70 STORAGE: STILL A GREAT BUY.
-■.:"'■■- storage for 70 5Vr diskettes.

Six dividers included An excellent value

U)ISK CADDIES$*N"68 *™
Trie original flip-up holder lor 10 5V

Beige or grey only flj-1 CC

■ 20« Snpra

for orders only: information &

1-800-621-6827 inquiries:
(In Illinois: 1-312-256-7140) 1-312-256-7140

HOURS- 8AM-5PM Central Time, Monday-Friday

WE WILL BEAT ANY NATIONALLY ADVERTISED PfllCE
ON THE SAME PRODUCTS AND QUANTITIES!

DISK WORLD!, Inc.
629 Green Bay Road • Wiimetle, Illinois 60091

DISK

WORLD!

The value 1aider in

Computer supplies
And accessories.

TASTIC LOW PRICE

BASF
QUALIMETRIC

DISKETTES!
LIFETIME WAflRANTYl

iD0 $-131
do | Qty 2(20

S1.75ea.

|
»■ SSDD-96TPI - S1.46 ea 5W DSDD-9STPI

PACKED IN CARDBOARD CASES!

BASF QUALIMETRIC DISKETTES have a LIFETIME WAR
RANTY with Tyvek sleeves, reinforced hubs, user identification

labels and write-prelect tabs.
SOFT SECTOR ONLY! MINIMUMORDER 20DISKETTES

BASF 3 5' MICRO-FLOPPIES BASF 5VHIGH DENSITY
ORBUPCAT

5G D

FORIBUPC-AT

DSDD-HD -S3.14ea

INFORMATION &

5SSDD-135 TPI — S2.34 ea

FOR OHDERS ONLY:

1-800-621-6827
(In Illinois 1-312-256-7140} 1-»

HOURS BAM-5PM Central Time, Monday-Friday

WE WILL BEAT ANY NATIONALLY ADVERTISED PRICE
ON THE SAME PRODUCTS ANO QUANTITIES!

niQK Authorized Reseller
UIOlX information Processing ■£ RARF

WORLD!1"5""

DISK WORLD!
Ordering & Shipping

Instructions
Shipping: 5V & 3 5' DISKETTES—AOd S3 00 oer each 100 or
fewer diskettes Other Hems: Add shipping cnarges as shown in
addition to other snipping charges Paymenl: VISA and MASTER

CARD accepted COD Orders: Add addilional S3 00 Special Han
dling charge APO, FPO. AK. HI & Pfl Orders; include shipping

charges as shown and additional b% of total order amount to

cover PAL and insurance Ta*es: Illinois residents only, add 7%
sales tax.

Prices subieci to change without notice

This ad supersedes all otner ads.

Not responsible for typographical errors.

MINIMUM TOTAL ORDER: $35.00

INFORMATION*

INQUIRIES:

1-312-256-7140

FOR ORDERS ONLY:

1-800-621-6827
(In Illinois 1-312-256-7140)

HOURS1 8AM-5PM Central Time
Monday-Friday

WE WILL BEAT ANY NATIONALLY ADVERTISED PRICE

ON THE SAME PRODUCTS AND QUANTITIES!

DISK WORLD!. Inc.
629 Green Bay Road • Wilmette. Illinois 60091

DISK

WORLD!

PRINTER

RIBBONS:

at

extraprdinary

prices!
Biana new ribbons, manufactured to Original Equipment.

Manufacturers specifications, m Housings. (Nol re-mked or

spools only.)

LIFETIME WARRANTY!

Epson MX-70/80 .. 53.58 ea. + 25C Shpng.

Epson MX-100 .... $4.95 ea. + 25C Shpng.

Okidata Micro83.. $1.48 ea. + 25C Shpng.
Okidata Micro84.. $3.66 ea. + 25C Shpng.
for orders only: information &

1-800-621-6827 inquiries:
(In Illinois 1-312-256-7140) 1-312-256-7140

HOURS 8AM-5PM Central Time. Monday-Friday

WE WILL BEAT ANY NATIONALLY ADVERTISED PfllCE
ON THE SAME PRODUCTS AND QUANTITIES!

DISK WORLD!, Inc.
629 Green Bay Road • Wilmette. Illinois 60091

DISK

WORLD!

Now, the lowest
prices ever on

3M Scotch4
7 DISKETTES

LIFETIME WARRANTY!

The best deal

on 3M diskettes

you've ever seen!

i
■ ■

FLIP N1 FILE 15
with every order

for 5.25" SSDD and DSDD.

$1.42 ea - 5 25" SSDD with FREE Flip n" File 15

5 25" DSDD with FREE Flip fl' File 15 -$1.74 ea.

100% LIFETIME WARRANTY

This is a Super Special promotion, tt

was supposed to end around the end of

May.

But we decided to buy more than

1.000,000 3M diskettes packed in the

FREE Flip n1 File 15's...and give you

. the benefits of this terrific value.

One word of warning: this offer is

limited only to supplies on hand. Once

these supplies are used up, the prices

stay the same...but there's no tree

Flip n' File.

The last time we ran an offer like

this, everything was sold out in about

six weeks.

So don't wait. Order now.

Other 3M diskettes:
{Flip n' File offer does not apply.)

5.25" SSDD-96TPI $2.06 ea.

5.25" DSDD-96TPI $2.57 ea.

5.25" DSDD-HD for

IBM PC/AT S3.93 ea.

3,50" SSDD-135TPI for

Apple Mac $2.86 ea.

DATA CARTRIDGES
100% certified 3M data cartridges.

DC-1000 $13.90 ea.

DC-300XLP $19.83 ea.

DC-600A $22.13 ea.

Sold in cases of 10 only.

Add $5.00 shipping per 10.

DISK

WORLD!

Aiithorind Di it r i But or

I nfofffiflvon PTQC#tno

LIFETIME WARRANTYI 

9"7C ~~;· SSOO S107 ea. 
' Oty,50 511. 0S00 Oty. 50 

These are POIy-tlagged dlskenes pat:kagea ..... llh Tyvek sieMS. 
remforced hubs. user Idenllfit.1!ion labels and wl lte·protect tabs 

tjASHUA CorporillOn IS a l'Iall·blllilln dollar corporation and a 
recognized leader in magnetic media. 

SOFT SECTOR ONlYI Sold In multiples 0150 onlyl 
FOR ORDERS ONLY: INFORMATION & 
1-800-621-6827 INCUIRIES: 

(In Illinois: 1·312·256·71 40) 1-312-256-7140 
HOURS 8AM·5PM Central Time. Monday·f rlday 

WE Will BEAT ANY NATIONAllY AOVERTISEO PRICE 
ON THE SAME PRODUCTS ANO QUANTITIESI 

DISK WORLD!. Inc. 
629 Green Bay Road . Wdmelte. II\tno1$ 60091 

DISK .... o ..... DI ........ '=~C 
WORLD! MElli. 

ATHANA 
DISKETTES 

The great unknown! 

97C~';~·5S00 $101 " 
Cly 50 51A" OSDD _ Oly. so 

You 've used these diskettes hundreds of 
times ... as copy' protected origina ls on some of 
the most popular software packages. They're 
packed in poly-bags 01 25 with Tyvek sleeves. 
reinforced hubs, user identificatIOn labels and 
write·protect tabs. 

LIFETIME WARRANTYI 
SOFT SECTOR ONLY! Sold in multiples 

of SO only. 
FOR ORDER S ONLY: INFORMATION & 
1-800-621-6827 INQUIRIES: 

(In illinOIS' 1·312·256·7140) 1·312-256-7140 
HOURS. SAM·5PM C!nllal Time. Monday·frlday 

WE WilL SEAT ANY NATIONALLYADI/ERTISED PRICE 
ON THE SAME PRODUCTS AND QUANTITIESI 

DISK WORLD!, Inc. 
629 Gleen Bay Road . W;melle, Illinois 60091 

DISK ATHANA 
Authorized Di.tributor MAGNETlC 

WORLD! MEDIA 

DISKETTE 
STORAGE CASES 

AMAAAY MEDIA·MATE SQ: A REVOLUTION 

~ 
IN DISKETTE STORAGE 

Every once In a while. someone takes the 
... slmo!e and ma~es It elegant! TillS Unit holds 

• 50 5w· diskettes. has groovts lor easy 
_ , Slac~rng. inSide n·pples to keep dlske\1eS 

Irom shODlng and sevtral OIMr leaMes. We 

"" '" S9.69 N .~ 
DISKETTE 7Q STORAGE: STILL A GREAT BUY. 

~
oust,'ree storage lor 70 5101- diskettes 

SIX (!Mders Included An excellent value 

..... • ISKCAOOIES$ 11.68 ·~ 
~ ihe anginal Iho·uo noiller lor 10 5;;,' -"III Cliskeltes Beroeorgre~OnIY S1.65 ea 

FOR ORDERS ONLY: INFORMATI~ ~ 
1-800- 6 2 1-6827 INQUIRIES: 

(In 11110015: 1·312·256·7140) 1-312-256-7140 
HOURS: SAM·5PM CenUal Time. Monday· ff illay 

WE WILlSUT ANY HATIONAllYAOVERTlSEO PRICE 
ON THE SAME PRODUCTS AND OUANTITIESI 

DISK WORLD!, Inc. 
629 Green Bay Road . Wilmet1e, Illinois 60091 

DISK The.,llueIOlderIn 

WORLD' 
Com""","ppl", 

• And acce •• oriel. 

0500 1 
". ",m.o"" _ S1.46 ea 5""OSOO-96TPI - S1.7S ea. 

PACK ED IN CARDBOARD CASESl 
SASF OUALIMETRIC DISKETTES have a LIFETIME WAR· 

RANTY Wllh Tywk sleevts. Ie nlOlcell flUbs, U$!I IdentificatIOn 
labels and wrlle·protecllabs. 

SOFT SECTOR ONLY! MINIMUM ORDER 200lSKETlES 
8ASF 3 S-MICRO·FlOPPIES 8ASF SIIo"'HIGH DENSITY 

FOR IBM PC·AT 
5SS00·t351PI- 52.34 ea DSOQ·HD _ S3.14 ea 

FOR ORDERS ONLY: INFORMATION & 
1-800-621-6827 INQUIRIES: 

(lrl llhnois 1-312-256·71 40) 1-312-256-7140 
HOURS: 8AM·5PM Central Time. Monday-Fuday 

WE Will BEAT ANY NATIONAllY ADVE RTISED PRICE 
ON THE SAME PRODUCTS AHO QUANTITIESI 

DISK Authorized Ro.oUer 
Information Processing ': BASF 

WORLD!""''' 

Prices subject 10 ChanQe wlthOUI nOllte 
ThiS ad supelCedes all other ads. 

NOI responSible lor lypograPhical errors 
MINIMUM TOTAL ORDER: $35.00 

FOR ORDERS ONLY: 
1·800·621-6827 

(In IIl1nOls· '·312·256·7140) 

INFORMATION & 
INQUIRIES: 

1·312·256·7140 
HOURS 8AM·5PM Cen\tat Time 

Mondly·Fnday 
WE WILL BEAT ANY NATIONALLY AOI/ERTlSEO PRICE 

ON THE SAME PRODUCTS AND QUANTITIES! 
DISK WORLD!. Inc. 

629 Green Bay Road . Wllmetle. llt'IOIs 60091 

DISK 
WORLD! 

PRINTER 
RIBBONS: 

at 
extraordinary 

prices! 
Brand new ribbons, manulaclured to Ollglnal EQUipment 

Manulacturer's specillta!lons. In houslOgs (tlot re·rnked or 
spools only) 

LIFETIME WARRANTY! 

Epson MX·7D/80 .. S3.58 ea. + 25< Shpng. 
Epson MX·1DO .... $4.95 ea. + 25< Shpng. 
Dkidala Micro83 .. S1 .48 ea. + 25¢ Shpng. 
Okidala Micro84 .. S3.66 ea. + 25t Shpng. 

FOR ORDERS ONLY: INFORMATION & 
1-800·621-6827 INQUIRIES: 

(In IIhnOlS 1·312·256·7140) 1-312-256-7140 
HOURS BAM·5PM Cen\lal ilme. Monday·Fnday 

WE Will SEAT ANY NATIONAllY ADVERTISEO PRICE 
ON THE SAME PRODUCTS AND QUANTITIESI 

DISK WORLD!, Inc. 
629 Green Bay Road . Wilmelle, mlnois 60091 

DISK 
WORLD! 

ebest 
on 3M diskettes 

you've ever seen! 

FREE! 
FLIP N' FILE 15 
with every order 

lor 5.25" SSDD and DSDD. 

$1.42 ea. - S 2S· SSOO Wllh FREE Fl<p n· File IS 
5 2S· OSOO w"h FREE FI,p n F,le 15 - 51. 74 ea. 

100% LIFETIME WARRANTY 
This is a Super Special promotion. It 

was supposed to end around the end of 
May. 

But we decided to buy more than 
1,000.000 3M diskettes packed in the 
FREE Flip n· File 15's ... and give you 

. the benefits of this terrific value. 
One word of warning: this offer is 

limited only to supplies on hand. Once 
these supplies are used up, the prices 
stay the same .. . but there's no free 
Flip n' File. 

The last time we ran an offer like 
this, everything was sold out in about 
six weeks. 

So don't wait. Order now. 

Other 3M diskettes: 
(Flip n' Fi le offer does not apply.) 

5.25" SSDD-96TPI . $2.06 ea. 
5.25" DSDD·96TPI . . . .. S2.57 ea. 
5.25" DSDD·HD for 

IBM PC/AT ......... 53.93 ea. 
3.50" SSDD·135TPI for 

Apple Mac ........ S2.86 ea. 

DATA CARTRIDGES 
100% cer lified 3M data cartridges. 

DC·l000 . . . . . ....... 513.90 ea. 
DC·300XLP ............ $19.83 ea. 
DC·600A .............. 522.13 ea. 

Sold in cases of 10 only. 
Add 55.00 shipping per 10. 

DISK ~===. ... 
WORLD! -. .;!111ft 



presenting ...CAPTURE"
A NEW WAY TO UNLOCK THE POWER OF YOUR C64 OR C128*

• CAPTURE IS A CARTRIDGE THAT PLUGS INTO YOUR COMPUTER'S EXPANSION PORT.

• CAPTURE DOES NOTHING-UNTIL YOU PRESS ITS CAPTURE BUTTON UNTILTHEN A
RUNNING PROGRAM CANNOT DETECT ITS PRESENCE.

• CAPTURE THEN TAKES CONTROL - NO IFS, ANDS OR BUTS - AND PRESENTS A MENU.

• CAPTURE WILL NEATLY SAVE EVERYTHING IN YOUR COMPUTER TO YOUR 1541 OR
COMPATIBLE DISK DRIVE - ALL 64K OF RAM, CPU, VIC AND SID CHIP
REGISTERS - EVERYTHING. IN EASY TO VIEW CHUNKS.

• CAPTURE WILL, IF YOU WANT, PRE-CONFIGURE YOUR COMPUTER'S RAM SO THAT
ONLY MEMORY ALTERED BY YOUR PROGRAM NEED BE SAVED.

• CAPTURE WILL WRITE A BOOT ON YOUR DISK SO YOU CAN RELOAD AND BEGIN
EXECUTION RIGHT WHERE YOU LEFT OFF.

• CAPTURE DOES ALL THIS AT A COST OF JUST $39.95

BUT HERE'S THE BEST PART
• CAPTURE WILL MAKE AN AUTO-START CARTRIDGE OF YOUR PROGRAM ITS EASY!

JUST FOLLOW THE DIRECTIONS ON THE SCREEN. NOW PLUG IN YOUR
CARTRIDGE AND TURN ON YOUR COMPUTER. IN LESS THAN TWO SECONDS
YOUR PROGRAM BEGINS AGAIN AT PRECISELY THE POINT WHERE YOU
CAPTURE'D IT. MAGIC!

BESIDES CAPTURE, YOU NEED A promenade C1 AND A SUPPLY OF CPR3
CARTRIDGE KITS.

ORDERING INFORMATION
• CAPTURE CARTRIDGE — COMPLETE WITH INSTRUCTIONS $ 39.95

• promenade ci — eprom programmer with disk software 99.50

• CPR3 CARTRIDGE KIT - PC BOARD, CASE AND 3 EPROMS 29.95

• DR—EPROM ERASER, TWO AT A TIME, 3 TO 10 MINUTES 34.95

• STARTER SET-CAPTURE, promenade C1 AND1 CPR3 149.95

• deluxe set-capture, promenade ci, dr and2Cpr's 199.95

SHIPPING AND HANDLING — USA: UPS SURFACE $3.00

BLUE LABEL $5.00 NEXT DAY AIR $13.00

CANADA: AIR MAIL $7.00 OTHER FOREIGN AIR $12.00

CALIFORNIA RESIDENTS ADD APPLICABLE SALES TAX

COD ORDERS, USA ONLY, ADD $3.00

C64 AND C128 TM COMMODORE ELECTRONICS, LTD. 'WHEN OPERATING IN 64 MODE

TO ORDER: TOLL FREE 800-421-7731 TECHNICAL SUPPORT AND 408-287-0259

FROM CALIFORNIA 800-421-7748 FROM OUTSIDE THE US: 408-287-0264

JASON-RANHEIM
580 PARROT STREET

SAN JOSE, CA USA 95112

presenting .. . CAPTU R E'· 
A NEW WAY TO UNLOCK THE POWER OF YOUR C64 OR C128* 

o CAPTURE IS A CARTRIDGE THAT PLUGS INTO YOUR COMPUTER'S EXPANSION PORT. 

o CAPTURE DOES NOTHING - UNTIL YOU PRESS ITS CAPTURE BUTTON. UNTIL THEN, A 
RUNNING PROGRAM CANNOT DETECT ITS PRESENCE. 

o CAPTURE THEN TAKES CONTROL - NO IFS, ANDS OR BUTS - AND PRESENTS A MENU. 

o CAPTURE WILL NEATLY SAVE EVERYTHING IN YOUR COMPUTER TO YOUR 1541 OR 
COMPATIBLE DISK DRIVE - ALL 64K OF RAM, CPU , VIC AND SID CHIP 
REGISTERS - EVERYTHING. IN EASY TO VIEW CHUNKS. 

o CAPTURE WILL, IF YOU WANT, PRE-CONFIGURE YOUR COMPUTER'S RAM SO THAT 
ONLY MEMORY ALTERED BY YOUR PROGRAM NEED BE SAVED. 

o CAPTURE WILL WRITE A BOOT ON YOUR DISK SO YOU CAN RELOAD AND BEGIN 
EXECUTION RIGHT WHERE YOU LEFT OFF. 

o CAPTURE DOES ALL THIS AT A COST OF JUST $39.95 

BUT HERE'S THE BEST PART 
o CAPTURE WILL MAKE AN AUTO-START CARTRIDGE OF YOUR PROGRAM . IT'S EASY! 

JUST FOLLOW THE DIRECTIONS ON THE SCREEN. NOW PLUG IN YOUR 
CARTRIDGE AND TURN ON YOUR COMPUTER. IN LESS THAN TWO SECONDS 
YOUR PROGRAM BEGINS AGAIN AT PRECISELY THE POINT WHERE YOU 
CAPTURE'D IT. MAGIC! 

BESIDES CAPTURE, YOU NEED A promenade C1 AND A SUPPLY OF CPR3 
CARTRIDGE KITS. 

ORDERING INFORMATION 
o CAPTURE CARTRIDGE - COMPLETE WITH INSTRUCTIONS . . . .... . .. ... .. , . . .. $ 39.95 

o promenade C1 - EPROM PROGRAMMER WITH DISK SOFTWARE . . .... .. ... " 99.50 

o CPR3 CARTRIDGE KIT - PC BOARD, CASE AND 3 EPROMS ....... .. ... ... .. ...... 29.95 

o DR-EPROM ERASER, TWO AT A TIME, 3 TO 10 MINUTES . .. .. .. . . . . • ........ . . ... 34.95 

o STARTER SET - CAPTURE, promenade C1 AND 1 CPR3 . . ...... . ... ... •. ..... 149.95 

o DELUXE SET - CAPTURE, promenade C1, DR AND 2 CPR's . . . .. .. . .... . .. .. . 199.95 

SHIPPING AND HANDLING - USA: UPS SURFACE $3.00 
BLUE LABEL $5.00 NEXT DAY AIR $13.00 . 

CANADA: AIR MAIL $7.00 OTHER FOREIGN AIR $12.00 

CALIFORNIA RESIDENTS ADD APPLICABLE SALES TAX 
COD ORDERS, USA ONLY, ADD $3.00 

C64 AND C128 TM COMMODORE ELECTRONICS, LTD. ' WHEN OPERATING IN 64 MODE 

TO ORDER: TOLL FREE 800-421-7731 
FROM CALIFORNIA 800-421-7748 

TECHNICAL SUPPORT AND 408-287-0259 
FROM OUTSIDE THE US: 408-287-0264 

JASON-RANHEIM 
580 PARROT STREET 
SAN JOSE, CA USA 95112 
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AATARI
Atari Hardware Section
ATARI is a trademark of ATARI \HC.

Atari 130 XE ... Call for Latest

Atari 1050 Disk Drive ... Price

SUPERPRINTER PACKAGES
SG-10 Printer and U-Prinl A 289
Panasonic 1091 and U-Print A 318

Legend 880 & U-Print A 287
Citoh 7500AP - and U-Print A 399

Powertype & U-Print A 379

Super Printer Packages have no extra charges when

shipped in Continental USA.

ATARI INTERFACES INDUS GT
Aid Inlerfast I .... 99.95 for Atari 319
U-Print A 59.95 _nnn_
U-Print A/16K Buffer MPP 1000E

.. ..79.95 Modem 89,95

U-Print A-32K Buffer .
99 95

U-Print A/64K Buffer " NEW
109 95 U-Call Modem

R-Verter Adaptor 39.95 Adapter 44.95

GENERAL

HARDWARE

! ■ SPEOAIU

Batteries Included

80 Column Cartridge 49.95

B-Graph-D 44.95 S.A.M.-D 37.95

Beachhead-D ... 21.95 Home Pak-D .... 31.95

Jupiter Crusade In

Super Special Prices Eifecllve Now Through September 31.19B5

ATARI SOFTWARE

BRODERBUND
Bank Street Writer-D 49 95

Loderunner-D .... 23.95

Spelunker-D . ,., 20,95

Stelth-0 . . 20 95

Print Shop-D . .. 34.95

Serpent's Star-0 27 95

Print Shop Paper .... 18.95

Prinl Sfiop Graptiics-D 19 95

ELECTRONIC ARTS
Archon 19 95

Arctionll .. . . 24 95

Mule 19 95

Realm'ltnprjssihihty 19-95

Murder Zinderneuf . . 19 95

Music Construction 19 95

Pinball Construction 19.95

One on One 24 95

Seven Cities of Gold 24,95

Financial Cookbook 29.95

INFOCOM
Enchanter-D 24.95

Zorkl-D 24.95

Hitchiker-D . 24 95

Ciitthroats-D 24.95

Wishrjnnger-D . 29 95

M1CR0PR0SE
F-15 Strike Eagle-D 23 95

Crusade in Europe-D 27.95

Decision in Oeseri-D 27.95

Kennedy Approach-D 23 95

MISCELLANEOUS

ATARI
Right Simulator 11-0 34.95

Megafont II ■<■-0 19.95

Monkey Wrench Il-Cart 23.95

Beachhead-D 21 95

NetWorth-D 49,95

Omnitrend Umverse-D 69.95

MMG Compiler-0 .... 69.95

Summer Games-D ... 27.95

Ultima I-O 23.95

Ultima Il-D 37 95

Ultima lll-D .... 37.95

Ultima IV-D 41.95

Letter Periect-D .... 39.95

Data Pertect-D 39.95

Micro-Leag. Baseball-D 29.95

Paper Clip-D 39 95

MISC. ATARI (cont'd.)
On-Track Racing-D .. 20 95

Bounty Bob-Carl .... 29.95

Ramrod XL . ..79 95

Alien Voice Box .. 99 95

OSS
Basic XL-Cart .... 54.95

MAC65XL-Cart ... 69.95

Adioi-Cart 69.95

Writers Tool-Cart 69 95

MAC 65 Tool Kit-D 27 95

Action Tool Kit-D .. 27.95

Basic XL Tool Kit-D . 27 95

SSI
Carrier Force-D . .. 37.95

Combat Leader-D .... 24.95

Cosmic Balance-D . 24.95

Broadsides-D 24.95

50 Mission Crush-D . 24.95

Rails West-0 .. 24 95

Computer Ambush-D 37 95

Computer Baseball-D 24.95

Breakthrough

Arrtennes-D ... 37 95

Imperum Galatium-D 24 95

Oper Market

Garden-0 32.95

Kampfgruppe-D 37 95

Computer

Quarterback-D . 24.95

Colonial Conquest-D 24.95

Gemstone Warnor-D . .21.95

Six Gun Shootout-0 . 24.95

SYNAPSE
Synflie-D

Syncaic-D

Syntrend-D

Synctiron-D . .

Syncomm-D .

SynslOCk-D

Relax-D

Blue Max 2001-D

34.95

34 95

34.95

27 95

27 95

27.95

79.95

23.95

HUNDREDS

OF ITEMS

AVAILABLE.

PLEASE CALL

SG-10 219

SG-15 369

SD-10 339

SD-15 449

SR-10 Call
SR-15 Call

PRINTER BUFFERS
Microfazer .... Call

U-Pnnt-16K 79.95

U-Pnnt-32K 99.95
U-Prmt-64K .... 109.95

With The Purchase

Of Any Printer
Buy

The Print Shop-Apple 31.95

The Print Shop-

Atari & C-64 27.95
Super Spccml Prices Elfethve Now Thru Seplnmbtr 31. 19S5

MODEMS
volksmodem 3D0 .

volksmodem 1200 .

Hayes 1200

Hayes 300 ,

Micromodem ME ...

Maxwell 300 1200 .

PRINTERS
Cituh 8510AP-1-

Legend 1080 . .

Citoh 750OAP

Epson

Toshiba 1351 . ..

Toshiba 1340

Legend 880

Panasonic 1090

Panasonic 1091 ....

Powertype

. 59

.. 189

. Call

.. 169

,. Call

. 319

. 329

239

219

.. Call

.. Call

. Call

.. 219

.. 199

.. 249

305

APPLE

BRODERBUND
Print Shop-D

Karateka-0 .

Cnamp Loderunner-D

Bank Street Wnter-D

Print Shop Graphics-D

Dazzle Draw ..

SSI
Gemstone Warrior

Kampfgruppe

Phantasie

Queslron .

APPLE
Ghostbusters .

Flight Simulator II

F-15 Strike Eagle ..

Summer Games . ..

Micro League Baseball

Star League Baseball

Wizardry;Proving

Ultima III

Bruce Lee .

Millionaire ....

Death Carnbean .

Felony ..

INFOCOM
33 95 Hitchiker 29 95

21 95 Zork I. II or 111 29.95

21.95 Enchanter 29.95

44 95 Deadline .... 34 95

17 95 Wisbnnger-0 . 29 95

39.95 ELECTRONIC ARTS
Skyfox 29.95

2! .95 One on One 29.95

39.95 Seven Cities-Gold 29.95

25.95 Archon 24.95

33 95 Adv Construction Kit 37 95

MISCELLANEOUS
25.95 Conan 25.95

34 95 Sargon III 33.95

21 95 Dollars & Sense 64.95

25.95 PFS File 79.95

29 95 PFS Write 79.95

23 95 PFS Report 79.95

33.95 Multiplan 84.95

39.95 Supercalcill 124.95

25 95 Sideways 39.95

33 95 Crosstalk 129.95

21.95 Jane w Mouse ... 129.95

21.95 BPI Software Call

EST. 1982 —

PO. Box 17882. Milwaukee. Wl 53217

ORDEfi LINES OPEN

Mon-Fn n a.m. -7pm CST • Sat 12 p.m. -5pm. CST

To Order Call Toll Free

800-558-0003
For Technical Info, Order

Inquiries, or for Wise. Orders

414-351-2007
ORDERING INFORMATION: Please specify system.
For last dekery send cashiers check, money order or direct bank

transfers Personal and company checks allow 2 weeks to clear.

Charges lor COD arc S3.00 School Purchase Orders welcome In

CONTINENTAL USA. include S3 00 shipping per software order

Include 4°, shipping on all Hardware orders, minimum S4.Q0

Mastercard 6 Visa please include card # and expiration date. Wl
residents please add 5°° sales tax HI. AK. FPO. APO. Canadian

orders — add 5°'° shipping, minimum S5.00 Alt older foreign

orders, please add 15% Shipping, minimum S1O 00 All goods

are new and include factory warranty Due to our low prices, all

sales are final All deteclive returns must have a return authoriza

tion number Please call 414-351-2007 to obtain an RA# or your

return will NOT De accepted lor replacement or repair Prices and

availability are subject to change without notice.

COMMODORE641

SUPER PRINTER PACKAGES

SG-10 &G-WIZ 282

Panasonic 1091 & G-WIZ 313

Panasonic 1090 & G-WIZ 261
Legend 880 & G-WIZ 271

Legend 1080 & G-WIZ 291

Citoh 8510AP& G-WIZ 395

Super Printer Packages have no extra charges

added when shipped in Continental USA

MODEMS Animation Station
Westridge AA AD 69.95 for C-64 59.95

Total Tele Modem 49 95 PRINTER

2'VM° 69.95 |NTERFACEs
1660 Modem... 49.95 ^ eg g5

INDUS G-Wiz 59.95

Indus GT for C-64 239 Data Share PPI .. 49.95
Cardco G + ... . Call

Consultant-D 49.95

Voice Messenger 39.95

React) For The Stars-D 29.95

Star Rank Boxing-D 20.95

Computer Ambush-D 37.95

Carrier Force-D 37.95

Kampfgruppe-D 37.95

Carriers At War-D 32.95

Superbase 64-D 44.95

Super Special Prices El It dive No* Through Septemhet 31, 19B5

COMMODORE SOFTWARE

No surcharge for MasterCard

ACCESS
8eacnhead-D 21.95

Beadhead Il-D 2-1.95

Raid.Moscow-0 ., . 24.95

Mach V-Cart ... .21.95

BATTERIES INCLUDED
Consultanl-D ... H.95

Paperclip wSpeilpak-D 79.95

Super Bjsscarfl II 129.95

Home Organizer Items-D 16.95

B.I 80 Card .... 109.95

Cal-Kit 34.95

Home Pak-D 34.95

COMMODORE
Easy Calc-Cari . .. 34.95

Easy Uail-D 19-95

Easy Script-D 44.95

Easy Spell-D . 19.95

Logo-D . ... 49.95

Trie Manager-D 34.95

SuspenrJerJ-D 29.95

Slarcross-D . ... 29 95

Dearjlme-D . . 29.95

Cutlhroats-D . . . 29 95

The Suspeci-D 29.95

Zork I.II or lll-D . 29.95

ELECTRONIC ARTS
Sky Fox-D 24 95

Mail Order Monsier-D 24.95

Adv Construction-D 29.95

Racing Deslruction-D 24.95

INFOCOM
Enctianier-D 24 95

Planetfall-0 . . 24 95

Sorcerer-D . . 23.95

Hitcriiker-D 24.95

Wisribringer-D 29.95

SSI
Questron-D , . , 24.95

Phantasie-D 24.95

Germany 1985-D . .. 37.95

Wings of War-D . 24 95

Fighter Command-D 37.95

Mech Bngade-0 37 95

Norway 1985-D . 21.95

See Atari Section lor Rest o!

Items and Prices

T-Casselte

D-Dtt

Carl-Cartridge

or Visa S

MISC. COMMODORE
Flight Simulator Il-D 34.95

StarLeag. Baseball-DT 23 95

Mastertype-D'Carl ... 27.95

Strip Poker-D . .. 23 95

Sam-D 41.95

Spelunker-D 20-95

Stealth-D 20 95
Bungling Bay-D .. 20.95

Dr. Creep-D 20 95

On-Field Tenms-D T 23.95

F-15 Strike Eagle-D T 23.95

Movie Maker-D . 37 95

VIPTermmal-D 29 95

Ooodle-D . 27.95

Ghost Busters-D . . 24.95

Koala Pnnter-D . 19.95

Karateka-D 20.95

Print Shop-D 34 95

Amazon-D 22.95

Rendezvous Rama-D 22.95

Farennelt 451-D ... .22 95

Dragonworld-D .... 22.95

Shadow Keep-D .... 22.95

Spyvs Spy-D . 23.95

Stress Relax Sys -D . 79.95

BlueMax-DT .. 23.95

Ultima Il-D .... 37 95

Ultima lll-D . . .3/95

Ultima IV-D 41.95

Micro-League

Basebail-D . . .. 29.95

Home Pak-D 34 95

Math Blaster-D .... 34.95

Word Attack-D . 34 95

Speed Reader II .. 49.95

Stunt Flyer-D . . Call

Sargon lll-D . 34 95

Super Zaxxon-D .. 23.95

Decision'Desert-D , .. 27.95

Kennedy Approach-D 23.95

CrusadeEurope-D , 27 95

Halley Project-0 .... 29.95

Transylvanma-D 23.95

Bounty Bob-Cart .... 34.95

Blue Max 2001-0 23 95

Fleet System Il-D . 49 95

Evelyn Wood-0 .. 34 95

Wnte Mow-Cart . 34.95

Bruce Lee-D .. .. 27 95

Conan-D . . 27 95

Fast Load-Cart . . 25 95

HA Worth-0 49.95

Atari Hardware Section 
AlARI is a trademark 01 ATARI INC 

Atari 130 XE .. . Call for Latest 
Atari 1050 Disk Drive Price 
SUPER PRINTER PACKAGES 
SG-10 Prinler and U-Print A . . . 289 
Panasonic 1091 and U-Prinl A .... 318 
Legend 880 & U-Prinl A .. . .. 287 
Citoh 7500AP + and U-Print A .. 399 
Powertype & U-Print A .. 379 
Super Printer Packages have no extra charges when 
shipped In Continental USA . 
ATARIINTERFACES INDUS GT 
Aid Inlerfast I .. . . 99 .95 for Alari 
U·Prinl A . . . .... 59 .95 
U·Print A/16K Buller 
.... .. ... . ... ... 79.95 
U·Print AI32K Buller 
.... . .... . .. .... 99.95 
U·Print AI64K Buller 
.... . .... .. . ... 109.95 
R-Verter Adaptor 39.95 

Bank Slreet Wr iter-Q 49.95 
loderunner·Q ..... 23.95 
Spelunker-O 20 95 
Stelth·O 20 95 
Pnnt Shop·Q . 34.95 
Serptnt's Star-Q 2795 
Pnnl Shop Paper 1695 
Pnnt Shop Graphlcs-O 1995 

ELECTRONIC ARTS 
ArChon 
Arthon II 
Mule 
RealmllmJ)OSSlblllty 
Murder/llllderneul 
MusIC Construction 
PInball (AJIlSlructiOIl 
Olle on One 
Seven Cities 01 Gold 
financial Coo~book 

INFOCOM 

1995 
2495 
1995 
1995 
1995 
1995 
1995 

• 2495 
2495 
29.95 

Enchanler-O _ ..• 24.95 
lork 1·0 . 2495 
Hllchiker-D .. 24 95 
CullhroalS'O ....... 2495 
Wishbllnger-D . 29 95 

MICROPROSE 
f-15 Strike Eagle-D 2395 
Crusalle in Europe-O 27 95 
Oeasion in Oeserl·O 27 95 
Kellnedy ApprOiCh·a 23 95 

MISCELLANEOUS 
ATARI 
Right Simulator 11·0 34 95 
Mf!¢ont 11 + -0 1995 
Monkey WrenCh U-tarl 23 95 
Beachhead·a 21 95 
Net Wotth·O . 49 95 
Omnllrenll Universe-a 69 95 
MMG Compller'O 69.95 
Summer Games·O ... 27.95 
Ultima I·a 23 95 
Ultima 11-0 . 37 95 
Ultima 111·0 3195 
UIUma Iv·a . 41 95 
leiter Perlect·O 39 95 
Data Perlecl·a 39 95 
Micro-leag BasebaD-O 29 95 
Paper Clip·a 39 95 

MPP 1000E 
Modem .. 

NEW 
U-Call Modem 
Adapter ...... 44.95 

MISC. ATARI (cont'd.) 
On-Track Racing·a . 20.95 
Bounly Bob·Carl , . . 29.95 
Ramrod XL .. 79 95 
Alien Voice Box . 99 95 

OSS 
BasiC Xl-Carl 
MAC 65XL·Carl 
Actio'1-Catl 
Wilier 's Tool-cart 
MAC 6S ToDl KlI-D 
Actio' Tool Kit-a 
BaSIC Xl Tool 1<11-0 

SSI 
Camer Force-O 
Comballeader-O 
Cosmic Balance·a 
BroadSides-a 

... 54.95 
. 69.95 

69.95 
6995 
2795 
2795 
2795 

. 3795 
.. 24.95 

... 24.95 
_ 2495 

50 Mission Crush-D 24.95 
Ralls West·O . 24 95 
Compuler Ambush-O 37 95 
Compuler Baseball·O 24 95 
Breakthrough 

Ardennes-D ... 37.95 
Imperium Galalium·a 24 95 
Opel Markel 

Garden-D 
Kamplgruppe·D 
Compuler 

auarlerbac~-D 
Colont.11 CollQuest·D 
Gemstone Wafflor·O 
SIX Gun SllOOtout·Q 

SYNAPSE 

32.95 
3795 

2495 
24.95 
21 95 
24.95 

Synllte-O ... 34.95 
Syncalc-O . 34 95 
Syntrend-a 34 95 
Syndlron·O 27 95 
Syncnmm-O 2795 
Synslock-D ... 27.95 
Relax·a ..... 79.95 
Blue Max 2001-a ... 23.95 

HUNDREDS 
OF ITEMS 
AVAILABLE. 
PLEASE CALL 

1L 

~l!;@If.:'" 
_ i . ..... . ~.-.-. 11'"-----

SG-10 219 
SG-15 369 
SD-10 339 
SD-15 449 
SR-10 Call 
SR-15 Call 

PRINTER BUFFERS 
.• Call 

.. ' 79.95 
99.95 

109.95 

3395 
21 95 

Cllamp Loderunner-D 21 95 
Bank Street Wilier-a 4495 
Pnnl ShOp GraphlCS'O 1795 

I 1200 
Hayes 1200 
Hayes 300 
Mlcromodem liE 
MaxWJ!1I 300,1200 

PRINTERS 
Cltoh 8510AP+ 
Legend 1080 
Citoh 7500AP 
Epson 
Toshiba 1351 
Toshiba 1340 
Leoend880 
Panasonlc 1090 
PanasonlC 1091 

Hltchil(eJ 
Zor~ I. 11 01 11 1 
Enchanter 
Deadline 
WIsblinger-O 

59 
189 

"" 169 

"" • 319 

329 
__ 239 

219 

"" "" "" 219 
199 

•. 249 
.. 309 

2995 
29_95 
29.95 
34.95 
29.95 

Oaule OraN 39 .95 ELECTRONIC ARTS 
SSI Skyfox , ... 29.95 
Gemstone Warrior 21.95 One on One .. , .. , 29.95 
Kamplgruppe . 39.95 Seven Cities/Gold 29.95 
PhantaSle 2595 Archon 24.95 
Ouestron 3395 Allv Conslruction Kit 3795 

APPLE MISCELLANEOUS 
Ghostbuslers 2595 Conan 2595 
RIght Simulator II 30195 S,ugon III . 3395 
F-15 Stnke Eagle 21 95 Dollars & Sense .• 64.95 
Summer Games 2S 95 PfS File 7995 
MICro League Baseball 2995 PFS Wnle . 7995 
Star league BasebiJi 2395 PFS Report 79 .95 
WIZardry PrDYlng 3395 Multlpian "95 
Ultima III 3995 Supercalc III 12495 
Bruce Lee 2595 Sideways 3995 
Mil!ion3ne 3395 ClosstOillk 12995 
Dealh'callibean 21 95 Jal'le w Mouse 12995 
Felony 21 95 BPI Software , Call 

----,=--- EST. 1982 -----

-e.omfut<flhiLit/F-
PO Box 17882. Milwaukee, WI 53217 

ORDER LINES OPEN 
Mon·FIIII am- 7p m CST • Sal 12 p.m. ' 5 pm CST 

To Order Call Toll Free 

800-558-0003 
For Techn ical Info , Order 

Inquiries, or for Wisc. Orders 

414-351-2007 
ORDERING INFORMATION: ~ .. se ,,'01, ,,'10m 
For last delivery send cuhler's check. money order Of dllett ban~ 
lIanslers Personal and cnmpany CMcks allow 2 weeks to clear 
Charges lor COD are 53 00 SchOOl Purchase Orders '~Icome In 
CONTINENTAL USA. mdude 53 00 shipping per software order 
Inclulle 4"'. shiPPing on all Hardware olders. mlnrmum 54.00 
Mastercard & Visa please IIldude card /I and expIratIon dale WI 
reS idents please alld 5"', sales lax HI. AK. fPO. APO. Canadian 
orders - adll 5'. shipping. mInimum 55 .00 All other lOlelgn 
orders. please add 15 ... shlpprng . minimum 510 00 All goods 
are J1f:W alld rnclude lactory wallanty Due to our 10 .... PliteS. all 
sales are linal All detective returns must have a return auttlDnza
tlon numMr Pltase ca ll 414·351 ·2007 to obtaIn an RAN or your 
return Wl il NOT be accepted lor replacement or lepaH Pflces and 
availability are subJett to change WIthout nOlrce 

SUPER PRINTER PACKAGES 
SG-10 & G-WIZ .. 282 
Panasonic 1091 & G-WIZ 313 
Panasonic 1090 & G-WIZ 261 
Legend 880 & G-WIZ . . ....... . 271 
Legend 1080 & G-WIZ .. . . . .. . . .. . . . . 291 
Ciloh 8510AP & G-WIZ 395 
Super Printer Packages have no extra charges 

added when shipped in Continental USA 

MODEMS Animalion Station 
Weslridge WAD 69.95 lor C-64 _ 59 95 
TOlal Tele Modem 49.95 PRINTER 
Mlghly Mo . . 69 .95 INTERFACES 
1660 Modem •• __ 49 .95 

Indus GT lor C-64 239 

Beacnhead-O . _. .. _. 21.95 
Beachhead !I-D .. 24.95 
RaidlMoscow-O . 24.95 
Mach V-Carl .... 21.95 

BAffiRIES INCLUDED 
Consultanl'O 6495 
Paperclip w'$penpak-a 7995 
Super 8usscard II t29 95 
~ l)ganm ~.ems.() 1695 
8.1 80 Card 109 95 
Cal-Kit 30195 
Home Pak-D 30195 
COMMODORE 
Easy Calc-Carl 30195 
Easy Mall·O 1995 
Easy Scnpl'O 4495 
Easy Spel1-0 t9.95 
logo-D 49.95 
The Manager·O 34.95 
Suspended-a 29_95 
StarCfoss·D 2995 
Oeadline·O . 29.95 
CLlllhl031S'0 2995 
The Suspecl-0 29.95 
lork 1.11 or 111-0 29.95 

ELECTRONIC ARTS 
Sky Fox-O 2495 
Mall Order MonSler-D 2495 
Adv ConslructJon·O 2995 
RaCIng OesllucllOn-O 2495 

INFOCDM 
Enchantel·O 2495 
Planetlall-O 2495 
Sorcerer-O 2995 
Hllctuker-a 2495 
Wlshblinger·O 2995 
SSI 
Oueslron-O 2495 
Pllamasle·O 2495 
Germany 1985·a 3795 
'lllIlgs 01 War-D 2495 
f Ighter Command-O 3795 
Mech Bngade-O 3795 
Norv;ay 1985·0 21 95 
See Alan Sec/lOnlof Res/ 01 

lIems lind Prices 

T·Cassette 
a·Oisk 
Carl ·Cartridge 

Axiom _ .. _ 
G-Wiz 
Data Share PPI 
Cardco G + 

69 .95 
59.95 
49 .95 
_ Call 

MISC. COMMODORE 
Flight Simulalor II-a 34 .95 
Slar Leag . Baseball·OIT 23,95 
Mastertype-OICarl 27.95 
SlIip Po~er-a 2395 
Sam-O 41 95 
Spelunker-O "'95 
Stealth·a "'95 
Bungling Bay·O "''' Or Cleep-a 2095 
On-Field Tennls-O.,. 2395 
f ·15 Strike Eagle·OfT 2395 
Movre Maker-O 37 95 
VIP Termlnal-O 2995 
OOOdle-O 2795 
Ghost Busters,O 2495 
Koala Pnnter-O 1995 
Karateka-O "''' Pllnl Shop-a 30195 
Amuon-D 22.95 
Rendezvous R.ma-O 2295 
farenllelt 451-a 2295 
Oragonworlll-D 2295 
Shadow Keep'O 2295 
Spy vs S~y·D 2395 
Siress Relax Sys -0 7995 
Blue Max-OfT 2395 
Ultima 11·0 3795 
Ullima 111-0 . _ 3795 
Ultima IV·O 41 95 
Mlcro·League 

BasebaU-O 2995 
Home Pa~·O 30195 
Math 8!aster-0 30195 
Worll Auack-O 30195 
SperO Reader II 49_95 
Stunt Ayer-O "" Sargon 111-0 30195 
Super Zaxxon-O 2395 
Deosion Desert-D 2795 
Kennedy Approach-a 2395 
Crusade EUlope·D 2795 
Halley Protect-O 29 95 
Transylvannla-O 2395 
Bounty Bob·call 3495 
Blue Max 2001·0 2395 
Fleet System 11-0 4995 
Evelyn Wood-D 301 95 
Wnte Now·Cart 301 95 
Bruce Lee-a 2795 
Conan·O 2795 
Faslloall-Call 2595 
Nel Worth-O 4995 

No surcharge for MasterCard P:; or Visa 'Xl 



Classified

COMPUTE! Classified is a low-cost way to tell over 350,000

microcomputer owners about your product or service.

Rates: $25 per line, minimum of four lines. Any or all of the first line set in capital

letters at no charge. Add $15 per line for boldface words, or $50 for the entire ad set

in boldface (any number of lines.)

Terms: Prepayment is required. Check, money order, American Express, Visa, or

MasterCard is accepted.

Form: Ads are subject to publisher's approval and must be either typed or legibly

printed. One line equals 40 letters and spaces between words. Please underline

words to be set in boldface.

General Information: Advertisers using post office box numbers in their ads must

supply permanent address and telephone numbers. Orders will not be acknowl

edged. Ad will appear in next available issue after receipt.

Closing: 10th of the third month preceding cover date (e.g., June issue closes March

10th). Send order and remittance to; Harry Blair, Classified Manager, COMPUTE!,

P.O. Box 5406, Greensboro, NC 27403. To place an ad by phone, call Harry Blair at

(919) 275-9809.

Notice: COMPUTE! Publications cannot be responsible for offers or claims of advertisers,

but will attempt to screen out misleading or questionable copy.

SOFTWARE

LOTTO PICKER. Go for Million Dollar Jackpots!

Picks all USA Lotto games +! PRO FOOTBALL

ANALYST. Beat the points consistently and

easily! They pay for themselves! Each $35. IBM-

PC/TI99 v'er. RIDGE, 170 Broadway, «201-C,
NYC, NY 10038. 718-833-6335. Free Catalog

avail.

SPANISH GERMAN & FRENCH. 1000 drills.

Extensive vocab/exciting games. Allows 600 user

exercises. Apple !I + /e/c 64K. Specify language.

$24.95 + SI Shipping. AET, P.O. Box 6591.

Bridgewater, NJ 08807.

FIXED ASSET DEPRECIATION on Commodore

64. Handles acrs and pre-acrs methods. $39.95.

For free info write: MPM Software Prods., P.O.

Box 3522, Glendale, CA 91201.

FOOTBALL PREDICTION PROGRAM for C64 &

IBM. Impress friends with picks calculated from

newspaper stats, incl. turnovers, injuries, etc.

Pkg. includes 1984 year-end Pro stats. Send

$25.95 to: JZL Systems, 201 Brookside Ln,

Somerville, NJ 08876

FREE EDUCATIONAL SOFTWARE CATALOG.

112 pp, color pictures, 1000+ programs for

Com, Apple, IBM, Atari. Send name + address

to: Interstate Software, P.O. Box 8952, Boise, ID

83707, (208) 342-3347

WORD WARS!—A crossword game for 1 or 2.

Beats Monty a mile! Send for FREE how-to bklet.

C64 cass. S24.95. No-hassle guar. Rollingwood,

POB 364, Richmond, CA 94806

T1-99/4A Software/Hardware bargains.

Hard to find items. Huge selection. Fast

Service. Free Catalog. D.E.C., Box 690,

Hicksville, NY 11801

SUM COINS C64 COIN EDU. SOFTWARE.

GRADES. K-3. Number & type of coin options.

Speed Drills, & number of problems. $12.95 cass.

$14.95 disc. HIS KIDS SOFTWARE, 2895S.

Mudd Creek Rd., Oak Harbor, Ohio 43449

WAR GAMES DIALER-ATARI 835/1030

MODEMS. Send $11.95 to MK Software

39 Eaton St., Buffalo, NY 14209

Personal checks take 2-4 wks. to clear.

ATARI USERS. 4 games on cassette, 525. Saucers

+ monsters, poker, seafinder, pinball. Write or

call Keith Anderson, 8435 12th Ave., Silver

Spring, MD 20903 (301) 434-0285

AMCUP, AN ORIGINAL sailboat racing game.

1 or 2 players. C-64 w/1541 + joystick.

$14.95 ch/m.o. SASE for info. Dream Dog

Software, P.O. Box 1724, Eugene, OR 97440.

"CRAPSMAN!" The C-64 casino craps tutor!

Leam all bets. Test systems. Up to four players.

$31.95 pp, disk. EMCEE SOFT CORP., P.O. Box

402124, Miami Beach, FL 33140.

SHOPPING LIST PROGRAM for C-64 with

1541 disk and printer. It prepares a shopping list

for meals you select, organized by your market

sections. Send $42 to 4955 Woodman Ave.,

Sherman Oaks, CA 91423

SOFTWARE PROTECTOR 64. Copy and list

protect your valuable Basic programs.

Only $10 (disk only). Systems Software,

44 Rte 25A #209, Smithtown, NY 11787.

PINOCHLE for Commodore 64, PC and PCjr.

Real, double-deck, partnership pinochle

gives you a partner and two opponents!

On disk, $25 postpaid. Jim Bernard, 8018

Sunset Path Ct., Springfield, VA 22153.

Tl CHECKWRITER Letter code and dollar

amount are all that's necessary to print

a complete check. Provides yearly totals

for taxes. Disk $24.95. R.I.P.' Software,
248 Purisima Rd., Woodside CA 94062.

SCIENCE SOFTWARE with graphics for the

Commodore 64. Astronomy programs, etc.

Catalog and demo disk $3. David Eagle,

7952 W. Quarto Dr., Littleton, CO 80123.

HARDWARE

Trade in your used Commodore or Atari on a

brand new C-128 or Atari ST. This offer may not

be available through retail outlets. Brochure

$1.50 and SASE. NEW WEST TECHNOLOGY,

4B Monroe Pkw., Box 200, Ste. 134, Lake

Oswego, OR 97034

T.I. 99/4A: Full memory expansion for your T.I.

Computer! New memory added entirely within

the computer console! No plugs or external

power needed. Write: Tim Northrup, 3305

Rutherglen, El Paso, Texas 79925

REPLACEMENT POWER SUPPLIES FOR

C-64 or VIC-20. $29 ea. plus $3 shipping.

64 parts list $5-refundable w/lst order.

AA Computer, 2726 Park St., JAX, FL 32205.

NUMERIC KEYPAD with joystick CURSOR

control, gold contact S75. Centronics interface

$40. Autodos cartridge automatically loads

programs from easy-to-use menu $40. All C-64

fully compatible. SS 64 RF Mod. $40. Battery

Back-up with best available protection for C-64

S50, Apple/IBM $150 (U.S.) APPLIED

COMPUTING, Box 1566, PTBO, ONT. K9J 7H7,

Send $2 for cat. Call (705) 745-8617 anytime.

MISCELLANEOUS

•YOU NEED A MAG-RAK! Ends awkwd fumbling

when entering programs. Holds & lineguides an

entire magazine! $34.95 V/Mstcd/Ck/MO—

Stop suffering—Order yours today.

(213) 662-6905, R&L, Bx 26A89, LA, CA 90026

Maxell MD1, $1.39 - MDZ, $1.99. Dysan

104/1D, $1.79 - 104/2D, $2.39. Shipping $3.75.

Also Verbatim, IBM, 3M, BASF. TAPE WORLD,

220 Spring St., Butler, PA 16001,

1-800-245-6000, Visa, MC.

SELL YOUR COMPUTER

National Listing Service: $19.95. Listed until

sold. No commission fees. All types of computer

equipment/peripherals.

1-800-TEC TRAN

Visa/MC accepted. In MA (617) 491-4888.

FREE! SHOP BY MODEM in our revolutionary

electronic shopping mall. We even accept credit

cards! We have products YOU want! Call

1-818-840-8066 with your mudem NOW!

FLYING COMPUTERS but stuck on the ground?

Leam requirements to fly aircraft, with or with

out license. $3.00 to: Aviation Resource, P.O. Box

369-C, Lancaster, NY 14086.

Super 99 Monthly—quality info for TI-99/4A

& compatibles since 09/84'. US $12/yr. Other
$16/yr. Bytemaster Computer Svces., 171

Mustang, Sulphur LA 70663.

BUY-SELL-TRADE computers, hardware, soft

ware. Announce clubs, BBS's, etc. Send for

free sample of Micro-Swap, the computer

classifieds. P.O. Box 24, Esmond, 1L 60129.

COMPUTER OWNERS!!! Earn dollars and save

money with your computer. Write C&D

Associates, Box 851, Mt. Prospect, IL 60056.

Specify computer type. No Investment!!

TI-99/4A Software/Hardware bargains.

Hard to find items. Huge selection.

Fast Service. Free Catalog.

D.E.C., Box 690, Hicksville, NY 11801

HELP IS ON THE WAYI

Just call 1-800-334-0868 to get your free

copy of the latest COMPUTE! Books Catalog!

!f you need help in getting information on

all of the latest COMPUTE! book titles

available plus all COMPUTE! backlist titles,

call us today!

SAFEGUARD YOUR COMPUTER KEYBOARD

from contaminants with OVERBYTE molded

keyboard covers. $24.95 xparent & durable.

Call (213) 866-2583/send $2 further info.

OVERBYTE, P.O. Box 10652, Burbank, CA

91510.

PHONEMARK DATASETTES: C64, P!us4, Vic-20.

$25.00 plus shipping. We are direct importers.

American Mercantile Co., 2450 1st Ave., South,

Seattle, WA 98134 (206) 624-6141.

DISK SERVICE MANUAL. Service floppies

without special software or equipment.

FREE information. Consumertronics-DSM,

P.O. Drawer 537, Alamogordo, NM 88310.

S$ MONEY MAKER $$

Increase your income by hundreds and even

thousands of dollars. Money back guarantee!

(Apple, Macintosh, IBM) Free brochure:

1-800-223-5838 (305-771-6498).
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Classified 
COMPUTE! Classified is a low-cost way to tell over 350,000 
microcomputer owners about your product or service. 
Rates: $25 per line, minimum of four lines. Any or all of the first line set in capital 

letters at no charge. Add S15 per line for boldface words, or $50 for the ent ire ad set 
in boldface (any number of lines.) 

Terms: Prepayment is required. Check, money order, American Express, Visa, or 
MasterCard is accepted. 

Form: Ads are subject to publisher's approval and must be either typed or legibly 
printed. One line equa ls 40 letters and spaces between words. Please underline 
words to be set in boldface. 

General Information: Advertisers using post office box numbers in their ads mllst 
supply permanent address and telephone numbers. O rders will not be acknowl 
edged. Ad will appear in next available issue after receipt. 

Closing: 10th of the third month preceding cover date (e.g., June issue closes March 
10th). Send order and remittance to: Harry Blair, Classified Manager, COMPUTE!. 
P.O. Box 5406. Greensboro. NC 27403. To place an ad by phone. call Harry Blair at 
(919) 275·9809. 

Notice: COMPUTE! Publications cannot be responsible for offers or claims of advertisers, 
but will attempt to screen out misleading or questionable copy. 

SOFTWARE 

LOTIO PICKER. Go for Million Dollar Jackpots! 
Picks all USA LOllo games + ! PRO FOOTBALL 
ANALYST. Beat the points consistently and 
easily! They pay for themselves! Each 535. IBt.·I
PCfTI99 ver. RIDGE. 170 Broadway, ':201-C. 
NYC, NY 10038. 718·833-6335. Free Catalog 
avail. 

SPANISH GERMAN & FRENCH. 1000 drills. 
Extensive vocab/exciting games. AlImvs 600 user 
exercises. Apple 11 + /e/c MK. Specify language. 
$24.95 + $1 Shipping. AET. P.O. Box 6591, 
Bridgewater, NJ 08807. 

FIXED ASSET DEPRECIATION on Commodore 
64. Handles acrs and pre-acrs methods. 539.95. 
For free info write: MPM Software Prods., P.O. 
Box 3522, Glendale, CA 91201. 

FOOTBALL PREDI CTION PROGRAM for C64 & 
IBM. Impress friends with picks calculated from 
newspaper stats, incl. turnovers. injuries, etc. 
Pkg. includes 1984 year-end Pro stats. Send 
$25.95 to: JlL Systems, 201 Brookside Ln. 
Somerville, NJ 08876 

FREE EDUCATIONAL SOFTWARE CATALOG. 
112 pp, color pictures. 1000 + programs for 
Com, Apple, IBM , Atari. Send name + address 
to: Interstate Software, P.O. Box 8952, Boise, ID 
83707. (208) 342-3347 

WORD WARS!-A crossword game for 1 or 2. 
Beats Monty a mile! Send for FREE how-to bklet. 
C64 casso $24 .95. No- hassle guar. Rollingwood, 
POB 364, Richmond, CA 94806 

T1-99/4A Software/Hardware bargains. 
Hard to find items. Huge selection. Fast 
Service. Free Catalog. D.E.C, Box 690. 
Hicksville, NY 11 80 I 

SUM COINS C64 COIN EDU. SOFTWARE. 
GRADES. K-3. Number & type of coin options. 
Speed Drills, & number of problems. $12.95 casso 
$14.95 disc. HIS KIDS SOFTWARE, 28955. 
Mudd Creek Rd., Oak Harbor, Ohio 43449 

WAR GAMES DIALER-ATARI 835/1030 
MODEMS. Send $11.95 to MK Software 
39 Eaton St., Buffalo. NY 14209 
Personal checks take 2-4 wks. to dear. 

ATARI USERS. 4 games on cassette. $25 . Saucers 
+ monsters. poker, seafinder. pinball. Write or 
call Keith Anderson, 8435 12th Ave .• Silver 
Spring. MD 20903 (301) 434-0285 
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AMCUP, AN OR IGINA L sailboat racing game. 
l or 2 players. C-M w/1541 + joystick. 
$14.95 ch/ m.o. SASE for info. Dream Dog 
Software. P.O. Box 1724, Eugene, OR 97440. 

"CRAPsMAN!" The C-64 casino craps tutor! 
Learn all bets. Test systems. Up to four players. 
$31.95 pp, disk. EMCEE 50FT CORP., P.O. Box 
402124 . Miami Beach. FL 33140. 

SHOPPING LIST PROGRAM for C-64 with 
1541 disk and printer. It prepares a shopping list 
for meals you select, organized by your market 
sections. Send $42 to 4955 Woodman Ave .• 
Sherman Oaks. CA 91423 

SOFTWARE PROTECTOR 64 . Copy and list 
protect your valuable Basic programs. 
Only $10 (disk only). Systems Softwa re, 
44 Rte 25A #209, Smithtown, NY 11787. 

PINOCHLE for Commodore 64. PC and PCjr. 
Real, double-deck. partnership pinoch le 
gives you a partner and two opponents! 
On disk, $25 postpaid. Jim Bernard, 8018 
Sunset Path Ct.. Springfield, VA 22 153. 

TI CHECKWRITER Letter code and dollar 
amount are all that's necessary to print 
a compleie check. Provides yearly totals 
for taxes. Disk $24.95. R.I.P. Software, 
248 Purisirna Rd .• Woodside CA 94062 . 

SCI ENCE SOFTWARE with graphics for the 
Commodore 64. Astronomy programs, etc. 
Catalog and demo disk $3. David Eagle. 
7952 W. Quarto Dr., Littleton. CO 80 123. 

HARDWARE 
Trade In your used Commodore or Atari on a 
brand new C-J28 or Atari ST. This offer may not 
be available through retail outlets. Brochure 
$1.50 and SASE. NEW WEST TECHNOLOGY. 
4B Monroe Pkw., Box 200, sle. 134, Lake 
Oswego, OR 97034 

T.1. 99/4A: Full memory expansion for your T.I. 
Computer! New memory added enti rely within 
the computer console! No plugs or external 
power needed. Write: Tim Northrup. 3305 
Rutherglen. EI Paso, Texas 79925 

REPLACEMENT POWER SUPPLIES FOR 
C-64 or VIC·20. 529 ea . plus 53 shipping. 
64 parts list 55-refundable w/ l st order. 
AA Computer. 2726 Park St .• JAX, FL 32205. 

NUMERIC KEYPAD with joystick CURSOR 
control. gold contact 575. Centronics interface 
540. Autodos cartridge automatically loads 

programs from easy-to-use menu $40. All C-M 
fully compatible. SS 64 RF Mod. 540. Batlery 
Back-up with best available protection for C-M 
$50, Apple/ IBM $150 (U .S.) APPLIED 
COMPUTING, Box 1566. PTBO, ONT. K9J 7H7. 
Send 52 for cat. Ca ll (705) 745-8617 anytime. 

MISCELLANEOUS 
· YOU NEED A MAG-RAK! Ends awkwd fumbling 
when entering programs. Holds & lineguides an 
entire magazine! 534.95 V /Mstcd/Ck/MO
Stop suffering-Order yours today. 
(2 13) 662-6905. R&L, Bx 26A89, LA. CA 90026 

Maxell MOl. $ 1.39 - MOl , $1.99. Dysan 
104/ 10. 51.79 - 104/20, $2.39. Shipping $3.75. 
Also Verbatim. IBM, 3M. BASF. TAPE WORLD. 
220 Spring St.. Butler, PA 1600 1, 
1-800-245-6000. Visa , MC 

SELL YOUR COMPUTER 
National Listing Service: $19.95. Listed until 
sold. No commission fees. All types of computer 
equipment/ peripherals. 
1-800-TEC TRAN 
Visa/MC accepted . In MA (617) 491-4888. 

FREE! SHOP BY MODEM in our revolutionary 
electronic shopping mall. We even accept credit 
cards! We have products YOU want! Call 
1-818-840-8066 with you r mvdem NOW! 

FLYING COMPUTERS but stuck on the ground? 
Learn requirements to fly aircraft. with or with
out license. 53.00 to: Aviation Resou rce, P.O. Box 
369-C, Lancaster, NY 14086. 

Super 99 Monthly-quality info for TI-99/4A 
& compatibles since 09/84. US $12Jyr. Other 
$16/yr. Bytemaster Computer Svces., 171 
Mustang.. Sulphur LA 70663. 

BUY·SELL-TRADE computers, hardware, soft
ware. Announce clubs, B8s's. etc. Send for 
free sample of Micro-Swap, the computer 
classifieds. P.O. Box 24, Esmond, IL 60 129. 

COMPUTER OWNERS!!! Earn dollars and save 
money with your computer. Write C&D 
Associates, Box 85 1, Mt. Prospect, IL 60056. 
Specify computer type. No Investment!! 

T1-99/4A Software/Hardware bargains. 
Hard to find items. Huge selection. 
Fast Service. Free Catalog. 
D.E.C, Box 690, Hicksville, NY 11801 

HELP IS ON THE WAYl 
Just call 1-800-334-0868 to get your free 
copy of the latest COMPUTE! Books Catalog! 
If you need help in getting information on 
all of the latest COMPUTE! book tit les 
available plus all COMPUTE! backlist ti tles, 
call us today! 

SA FEGUARD YOUR COMPUTER KEYBOARD 
from contaminants with OVERBYTE molded 
keyboard covers. $24.95 xparent &: durable. 
Call (213) 866-2583/send $2 further info. 
OVER8YTE, P.O. Box 10652, Burba nk, CA 
91510. 

PHONEMARK DATASETTES: C64, Plus4, Vic-20. 
$25.00 plus shipping. We are direct importers. 
American Mercantile Co., 2450 1st Ave .• South, 
Seattle, WA 98134 (206) 624-614 1. 

DISK SERVICE MANUAL. Service floppies 
without special software or equipment. 
FREE information. Consumertronics-DsM, 
P.O. Drawer 537, Alamogordo. NM 88310. 

S$ MONEY MAKER $$ 
Increase your income by hundreds and even 
thousands of dollars. Money back guarantee! 
(Apple, Macintosh. IBM) Free brochure: 
1-800-223 -5838 (305-771-6498). 



3M Diskettes

Lifetime Warranty

TIRED OF WAITING

FOR SERVICE AND PRICE?

9 out of 10 SURVEYED

DISK BUYERS PREFERRED

NORTH HILLS

#1 IN SERVICE AND PRICE

1-800-328-3472

Formatted and hard sectored disks

in stock-Dealer inquiries invited.

COD, VISA, MASTERCARD

All orders shipped within 24 hrs.

NORTH HILLS CORP.
INTERNATIONAL

3564 Rolling View Dr.

White Bear Lake. MN. 55110

MN. call colled—612-770-0485

DataTech
DISKETTES

Value Priced Diskettes!

Lifetime Warranty' HuD Rings' tOO** Eiror-Fiee!

5V." Diskelln —BoierJ 10/Box

SSSD I .97 Each
SSDD S1.07 Each

DSDO $1.17 Each
HD tor PC/AT J2.40 Each

37," Diikeltsi

SS S2-2S Each
DS $2.95 Each
SUPER-SAVINGS ON POLY-PACK DISKETTES

With Envelopes. WP Tabs. User ID Labels

SS SD - $-69 Each
SSDD S.79 Each
DS DD S.B9 Each

Minimum order — 50 Diskettes Quantity

Discounts Available Ml Residents, add 4°o Sales

Tax Shipping & Handling S4 0CMOO Diskettes

CO D.. add S3 00 Cert Check Money Order

TO ORDER: Call or Write...

Precision Data Products
P.O. Box 6367

r\ri Grand Rapids. Ml 49508
H*-1 (6161452-3457

Michigan 1-800-632-246B

I™ Outside Mich. 1 BOO-258-0028

C.O.D.

Maxell Floppy Disks

The Mini-Disks

with maximum quality.

Dealer inquiries invited. C.O.D's accepted.

Call FREE (800) 235-4137

PACIFIC EXCHANGES

100 Foothill Blvd. San Luis

San. Luis Obispo. CA 93401

in Cal. call (800) 592-5935 or

(805)543-1037

QUALITY MEDIA

LIFETIME REPLACE

GUARANTEE

HUB RINGS,TYV EPS.

WRITE PROTECTS

5.25'SSDD

5.25' DSDD

PC FORMATTED

35"1D(ForMac)

1.00

1.15

145

2.70

3 5" 20 (For HP) 3 50

Because we buy

in huge volume to

supply software

manufacturers, our

prices can't be beat.

50+ 250+ 500+ 1000+

.90 85 B0 75

1.05 1.00 .95 .85

135 1.25 1.15 1.10

2 60 2.45 CALL CALL

3 25 3 15 CALL CALL

BLACKSHIP
COMPUTER SUPPLY

PO. Box 883362* San Francisco.CA94188

Inquiries + No.Cal.orders415-550-0512

So. Cal. orders 800-235-6647 x31

USA orders 800-235-6646x31

Add 13 DOshipmng and handling

(CA residents add 6 5% sales tax) VtSA/MC/COD

/voice
/-a command

' i your micro

smart earsii
SMART EARS II IS A FAST

STATE OF THE ART VOICE

RECOGNITION MODULE. ITS THE

WORLDS FIRST VOICE COMMAND

JOYSIICK;MflNY GAHES CAN BE PLAYED

WITH YOUR VOICE,IMAGINE THOT! 'O
CAN BE USED TO CONTROL. BSR $69
MODULES,TELEPHONE DIALERS t>

ROBOTS.COMBINED WITH OPTIONAL MODULES

YOUR COMPUTER COMES ALIVE!

INCLUDES SOFTWARE AND HEADSET tilC.

MAGIC 64
MOUSE
$69

C64 MOUSE COMPLETE WITH ICON

TYPE GRAPHIC SOFTHORE AND

SPRITE DESIGNER . 16 COLORS

FREE ROBOT
FREE;

WITH YOUR ORDER

ADD *4 SHIPP1NB/C. A. RES ADD 6.5V. TAX

TVTRO.V TELEPHONE

4959 SUNSET BLVD (213) 66O7B11

LOS ANGELES C.A.9O027 J

maxell disks
LIFETIME WARRANTY

TIRED OF WAITING

FOR SERVICE AND PRICE?

9 out of 10 SURVEYED

DISK BUYERS PREFERRED

NORTH HILLS

#1 IN SERVICE AND PRICE

1-800-328-3472

Formatted and hard sectored disks

in stock-Dealer inquiries invited.

COD, VISA, MASTERCARD

All orders shipped within 24 hrs.

NORTH HILLS CORP.

INTERNATIONAL

3564 Rolling View Dr.
White Bear Lake, MN.-55110

MN. call collect—612-770-0485

\ferbatim
flexible disks
Call Free (800) 235-4137 for

prices and information. Dealer

inquiries invited. C.O.D. and

charge cards accepted.

visa-

PACIFIC

EXCHANGES

100 Foothill Blvd.

San Luis Obispo, CA

93401. InCaL call

(800) 592-5935 or

(805) 543-1037.

DATATECH 
DlSKI:;.TIES 

Value Priead Diskettesl 

UII/lme We".nly! HuG RonQs' 100'IIt frlor·Free' 
SV." DI . ... U .. _ So .. d I OJBoK 

5 5 SO ........ . ...................... $ .97 E. th 
55 ~O ..... . ................. 51.07 E.th 
OS DO ... ................... 51 .17 El th 
HD lor PC/AT . . ... .. . . . .......•• . .•.• 52.40 Elch 

3.,," 0 1 . ... 11 .. 
55 . . ... ...... .. ... . .... . ..... .. . . . $2.25 Elth 
OS .......... .. . ... . . ... .. .... . .. . . .. 52.95 Elth 
SUPER·SAVINGS ON POL Y·PACK DISKETTES 

Wllh Envelopes. WP Tabs. User 10 Labels 
55 SO .. .. . .. $.69 El t h 
5 5 DO . .. ............. ... .. ... . . .. .... $.79 El t h 
OS DO ..... . ...... . . ............... S.89 El t h 
Minimum order - 50 Dlskeltes Ouantlty 
Discounts Available MI Residents, acid 4' Sales 
Ta .. ShiPping & Handling $4 001100 Disllelles. 
COO . add S3 .OO Cer! Check/ Money Order 

TO ORDER : Can or Writ . ... 

d Precision Data Products 
p.o. Bo .. 8367 

F. 
Grand Rapids, MI 49508 
161 81 4 52 · 3457 
Michigan 1·800·832 · 2488 

1M Oulside Mich. 

C.O.D. 

VOICE 
COMMAND 

YOUR MICRO / ..... ''"' 

SMART EARSII 

Maxell Floppy Disks 
The Mini-Disks 

with maximum quality 

Dealer Inquiries invi ted CO. D's accepted. 
Call FREE 1800) 235·41 37 

fJIJ~ PACIRC EXCHANGES ~ 100 Foolhill Blvd . ~n Luis 
San Luis Obispo. CA 93401 
In CaL call (800) 592·5935 or 
(805)54 3· 1037 

maxBIi DISKS 
LI FETIME WARRANTY 

TIRED OF WAITING 
FOR SERVICE AND PRICE? 

9 out of 10 SURVEYED 
DISK BUYERS PREFERRED 

NORTH HILLS 
#1 IN SERVICE AND PRICE 

1-800-328-3472 

Formatted and hard sec lored d isks 
in stock-Dealer inquiries invited . 

COD, VISA, MASTERCARD 
All orders shipped within 24 hrs. 

~_N-( 
NORTH HILLS CORP. 

INTERNATIONAL 
3564 Rolling View Dr. 

White BMr ~ke, MN.·55 110 
MN. call collect 61 2·770·0485 

3M Diskettes 
Lifet ime Warranty 
TIRED OF WAITING 

FOR SERVICE AND PRICE? 
9 out of 10 SURVEYED 

DISK BUYERS PREFERRED 

NORTH HILLS 
#1 IN SERVICE AND PRICE 

1-800-328-3472 

Formatted and ba rd sectored disks 
in stoc k-Dealer inquiries invited. 

COD, VISA, MASTERCARD 
All orders shipped within 24 hrs. 

~N-( 
NORTH HILLS CORP. 

INTERNATIONAL 
3564 Roll lnq View Dr. 

While Bmlr Lake, MN. 551 10 
MN. call collect-612·770·0485 

OUALITY MEOlA Because we buy 
LIFETIME REPLACE in huge volume 10 

G UARANTEE supply software 
HUB RINGS,TY\L EPS. manufacturers. our 

WRITE PROTECTS prices can't be beat. 

5.25"SSOD 1.00 
5.25" 0500 1.15 

PC f ORMATTEO 1 45 
3.5" 1D(For Mac) 270 
3.5"20 (For HPJ 3.50 

50+ 250+ 500+ 1000+ 
.90 .as .80 .75 

I .OS 1.00 .95 .85 
1.35 1.25 1.15 1.10 
2.60 2.45 CALL CALL 
3 2S 3.15 CALL CALL 

..... BLACKSHIP 
~ COMPUTER SUPPLY 

P. O. Box B83362 ' San Francisco,CA94188 
InQuir ies + No.Csl. orders 415-550-0512 

So. Cal. orders 800-235-6647 x31 
USA ordara 800-235-6646 x31 

Add S3 OOlhloning and handl ing 
tCA residents add 6.5% sales tax) VISAlMCICOD 

Verba1im 
flexible disks 
Call Free (800) 235-4137 for 
prices and information. Dealer 
inquiries invited. 'C.O.D. and 
charge cards accepted. -V7S4' 

PACIFIC 
EXCHANGES 
100 Foothill Blvd. 
Sanlu!sOb_ CA 
93401. in CaL coli 
1800) 592·5935 0 ' 

1805) 543·1037. 



CAPUTE!
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Animator For Apple And

IBM

In the August issue, eleven pro

gram lines were inadvertently

omitted from the Apple version of

this graphics utility (BASIC portion,

Program 6, p. 58). The missing lines

are as follows:

tb 1030 E7.(J,I) =0: FOR 0 = & T

D 6: T = INT <0 / 2): PRI

NT CHR4 (46 + 13 * (0 -

T * 2)>;:0 = T: NEXT : N

EXT : IF I < 23 THEN PRI

NT

3B 1040 NEXT : RETURN

C7 1050 POKE 242,0: CALL 32777,0

: GOBUB 1010! CALL 32768

,0,206,12: RETURN

DC 1060 CALL 32768, A, 206, 12

2B 1070 VTAB 1: HTAB 27: PRINT "

ONE MOMENT";

DF 1080 CALL 32774, A: FOR I = 0

TD 23: FOR J = 0 TO 2: I

NPUT 1'";E7.(J, I): NEXT :

NEXT : CALL 327S0

7E 1090 HOME : FOR I = 0 TO 23:

FOR J = 0 TO 2:0 = E7. (J,

I)

'2 1100 FOR Q = 0 TO 6:T = INT (

O / 2): PRINT CHR* (46 +

13 * (0 - T * 2> >;:0 =

T: NEXT : NEXT : IF I <

23 THEN PRINT

DC 1110 NEXT : HTAB 27: VTAB 1:

PRINT SPC< 10): RETURN

86 1120 GOSUB 560: GOSUB 700: VT
AB 19: HTAB 10: PRINT "I

NSERT BOX "jflji GOBUB 11

60: IF C = 206 THEN 1150

The last line of the IBM version

(Program 1, p. 52) was partially

obscured. It should read as follows:

C« 25040 A*=INKEY*:IF A**' '" " TH

EN 25040 ELSE RETURN

Atari List Scroller

This utility program in the July is

sue (p. 68) will crash because of a

line numbering problem. Line

32702 should be revised as follows:

32702 LNUM=PEEKCA)+PEEK(A

+ 1 ) *256: IF LNUM>= 32

700 THEN 32704

Thanks to William Webb and oth

ers who pointed this out.

IBM Proofreader

A bug was uncovered in our IBM

"Automatic Proofreader," pub

lished in "COMPUTED Guide to

Typing In Programs" since October

1984. It has been hidden until now

because it appears only when the

first characters following the line

number in a program line are either

D or E followed by a number, as is

the case in lines 110 and 120 of

Program 3 from "Viewports in IBM

BASIC" (July issue, p. 71). In these

cases, the VAL function in line 190

interprets the characters as indicat

ing exponential notation, leading to

an incorrect line number. The solu

tion, suggested by reader Daniel

Norling, is to make the following

additions and changes to the

Proofreader:

AG 190 REM

JB 205 BL=INSTR(Lt, " "):IF BL=0

THEN BL$=L*:G0T0 206 ELSE

BL*=LEFT4(LI,BL-1>

6H 206 LNUM=VAL<BLt) :TEXT*=MID*(

L*,LEN(STR*(LNUM>)+l)

KA 470 WHILE NOT EOFU):LIN£ INP

UT #1,L«:BL»INSTR(L«," ")

:BL$=LEFT*(L*,BL-1):LNUM(

P)=VAL(BLI):L«(P)=MID*(Lt

, LEN (STRS (VAL (BL*) ) ) +1 ) : F"

=P+1:WEND

Apple Universal INPUT
There is an error in the machine

language for this INPUT enhance

ment routine from the June issue (p.

91), although you can use the rou

tine with no problems most of the

time. As reader Don Andrews dis

covered, the bug becomes apparent

only when you attempt to input a

string more than 76 characters long.

(An LDY $00 instruction was used

where an LDY #$00 was required.)

The routine can be fixed by chang

ing the 164 in line 280 to a 160:

280 DATA 30,3,160,

0,3,240

!04 ,

A review of HomePak in the July

issue mentioned a free upgrade for

those who bought the first version.

(The upgraded telecommunications
portion of the program now dials

most Commodore modems.) How

ever, the upgrade does require a

$10 shipping and handling fee and

the return of the original disk. Write

to Batteries Included at 30 Mural

Street, Richmond Hill, Ontario, L4B

1B5, Canada, or 17875 Sky Park

North, Suite P, Irvine, CA 92714.

Reader Service Number/Advertiser Page

102 Abacus Software 34,35
103 Abacus Software 45

104 American PEOPLE/LINK 21

105 American PEOPLE/LINK 39
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106 Basix 37

Batteries Included IBC

107 Blackship Computer Supply 127

108 Cardco, Inc 83

109 Cardco, Inc 101
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111 Comark, Inc 26
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113 CompuServe 14
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~~CAPUTE!~~ 
Modifications or Corrections To Previous Articles 

Animator For Apple And 
IBM 
In the August issue, eleven pro
gram lines were inadvertently 
omitted from the Apple version of 
this graphics utility (BASIC portion, 
Program 6, p. 58). The missing lines 
are as follows: 
86 1030 EX(J,I) - 0: FOR D :: ~ T 

a 6 :T : I NT (0 I 2): PR I 
NT CHRS ( 4 6 + 13 * (0 -
T 1: 21);:0 = T: NE XT: N 
EXT : IF I 23 THEN PR J 
NT 

JB H'140 NEXT : RETURN 
(7 l ese POKE 242,0: CALL 32777 . 0 

: GOSUB 1010 : CAL L 32768 
,0,211'16, 12: RETURN 

DC 111'160 CALL 32768,A,206, 12 
~B 111'1711'1 VTAB 1: HTA8 27 : PRINT .. 

ONE MOMENT" · 
OF 1080 CALL 32774: A: FOR I = 13 

TO 23: FOR J = 0 TO 2 : I 
NPUT ""iE'l.(J, I ): NEXT : 
NEXT : CALL 32780 

7£ 10911'1 HOME: FOR I = 0 TO 23: 
FOR J = 11'1 TO 2 : 0 = E'l.(J , 
J) 

92 11 11'111'1 FOR Q :: 0 TO 6 : T = tN T ( 
a I 2): PRINT CHRS (46 + 

13 * (0 - T * 2»;:0 = 
T : NEX T : NEXT : IF I < 
23 THEN PRINT 

DC 1110 NEXT: HTAS 27 : VTAS 1 : 
PRINT SPCC 10 ) : RETURN 

96 1120 GOSUS 560: SOSUS 700: VT 
AS 19: HTAB 10: PRINT " I 
NSERT BO X "; A;: GOSue 11 
60 : IF C = 206 THEN 1150 

The last line of the IBM version 
(Program 1, p. 52) was partially 
obscured. It should read as follows: 
C" 2se4 0 AS=INKEY$: IF A'S < > " " TH 

EN 25040 ELSE RE TURN 

because it appears only when the 
first characters following the line 
number in a program line are either 
o or E followed by a number, as is 
the case in lines 11 0 and 120 of 
Program 3 from " View ports in IBM 
BASIC" Ouly issue, p. 71). In these 
cases, the VAL function in line 190 
interprets the characters as indicat
ing exponential notation, leading to 
an incorrect line number. The solu
tion, suggested by reader Daniel 
Norling, is to make the following 
additions and changes to the 
Proofreader: 
A6 190 REM 
JB 205 SL=INSTR (LS," " ) : IF BL:@ 

THEN BLS=LS:GOTO 206 ELSE 
BLS=LEFT$(L$, 8L-l) 

6H 206 LNUM::VAL (8LS):TEX T$ ::: MID$ ( 
L$, LEN (S TRSILNUM) )+1 ) 

I:A 4 7 0 WHILE NOT EOFI I):LINE INP 
UT 8 1,LS:8L- INSTR(LS,." ") 
:BLS,=LEFTS(LS , BL-l):LNUM ( 
P)=VALIBLS):L$IP):::MIDSCL$ 
,LEN (S TR$(VAL (BL $ »)+I) : P 
:::P+1:WEND 

Apple Universal INPUT 
There is an error in the machine 
language for this INPUT enhance
ment routine from the June issue (p. 
91), although you can use the rou
tine wi th no problems most of the 
time. As reader Don Andrews dis
covered, the bug becomes apparent 
only when you attempt to input a 
string more than 76 characters long. 
(An LOY $00 instruction was used 
where an LOY #$00 was required.) 
The routine can be fixed by chang-

Atarl List Scrolier ing the 164 in line 280 to a 160: 

Th I 
2811'1 DATA 311',3, 1 60,0,2134 , 3 

is uti ity program in the July is- 0,3,240 

sue (p. 68) will crash because of a f--- -'----'------------l 
A review of HomePak in the July 
issue mentioned a free upgrade for 
those who bought the first version. 
(The upgraded telecommunications 
portion of the program now dials 
mpst Commodore modems.) How
ever, the upgrade does require a 
$10 shipping and handling fee and 
the return of the original disk. Wri te 
to Batteries Included at 30 Mural 
Street, Richmond Hill, Ontario, L4B 
1 B5, Canada, or 17875 Sky Park 
North, Suite P, Irvine, CA 92714. 

line numbering problem. Line 
32702 should be revised as follows: 
32702 LNU M:P E EKIA)+PEE K (A 

+1)'256:I F LNUM ): 3~ 

700 THEN 32704 

Thanks to William Webb and oth
ers who poin ted this out. 

IBM Proofreader 
A bug was uncovered in our IBM 
" Automatic Proofreader, " pub
lished in "COMPUTE!'s Guide to 
Typing In Programs" since October 
1984. It has been hidden until now 
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COMPUTERS

FREE Reader Information Service

Use these cards to request FREE information about the products ca-

vertised in this issue. Clearly print or type your full name and address.

Only one card should be used per person. Circle the numbers that

correspond to the key number appearing in the advertisers index.

Send in the card and the advertisers will receive your inquiry. Al

though every effort Is made to insure that only advertisers wishing to

provide product information have reader service numbers, compute!

cannot be responsible if advertisers do not provide literature to

readers.

Please use these cards only for subscribing or for requesting product

information. Editorial and customer service inquiries should be ad

dressed to: compute!, P.O. Box 5406, Greensboro, NC 27403. Check

the expiration date on the card to insure proper handling.

Use these cards and this address only for computers Reader Infor

mation Service. Do not send with payment in any form.
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Please print or type name and address.

Limit one card per person.

Name

Address

City

State/Province Zip

Country

Please nclude zip coae. Expiration 10/30/85 C0985

SUBSCRIBE TO COMPUTE!

My Computer Is:

01 □ Apple 02 D Atari

w D VIC-20 05 D IBM

w D Other

03 □ Commodore 64

06QTI-99/4A

D Don't yet have one.

For Fastest Service,

Call Our Toil-Free

US Order Line

800-334-0868

In HC call 919-275-9809

D $24.00 One Year US Subscription

D $45.00 Two Year US Subscription

(Readers outside of the US, please

see our foreign readers subscription

card or inquire for rates).

Name

Address

City

D Payment Enclosed

Charge my: a VISA

Account No.

State

D Bill me

D MasterCard a

Zip

American Express

Expires /

Your subscription will begin with the next available issue, Please allow 4-6 weeks (or delivery of first issue. Subscription prices

subject to change at any time.

The COMPUTEI subscriber list is mode available to carelulty screened cwganizations with a product or service which may be of

interest to our readers. If you prefer not to receive such mailings, please check this box a 359C04
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WHENBATTERIESINCLUDED SETOUTTO

DESIGNTHE VERYBEST WORDPROCESSOR

FORATARI"COMPUTERS...
THEYFOUND THEYALREADYHAD IT.

Few wordprocessors have allowedAtari users to tap thefull resources oftheir computer untilAtariPaper Clip..

Atari Paper Clip is an extremely powerful, fully featured wordprocessor that will allow your Atari

to operate to the limits of its potential, with an ease of operation and speedyou've never thought possible.

PAPERCLIP FOR ATARI®AND COMMODOREeOWNERS
WHO WANT THE VERY BEST IN WORD PROCESSING.

30 Mural Street

Richmond Hill, Ontario

L4B1B5 CANADA

(416)881-9941

telex: 06-21-8290

INCLUDED
A

17875 Sky Park North, Suite P

Irving, California

USA 92714

(416)881-9816

WRITE TO US FOR FULL COLOUR CATALOCUE of our products for COMMODORE, ATARI, APPLE and ISM SYSTEMS Telex: 509-139

"The Energized Software Company!

FOR TECHNICAL SUPPORT OR PRODUCT INFORMATION PLEASE PH0NE(416) 881-981S

= 1985 BATTERIES INCLUDED. APPLE. ATARI. COMMODOHE AND I8M ARE flEOISTEHED TRADEMARKS RESPECTIVELY OF APPLE COMPUTERS INC.. ATAHI INC., COMMODORE
BUSINESS MACHINES INC . AND IBM BUSINESS MACHINES INC.
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Few word processors have allowed Atari users to tap the full resources of their computer until Awri Paper Clip . .. 
Atari Paper Clip is an extremely pOlVelful, fully featured word processor that will allow your A tori 

to operate to the limits of its potential, with an ease of operation and speed you've never thought possible. 

PAPERCLIP FOR ATARI®AND COMMODOREeOWNERS 
WHO WANT THE VERY BEST IN WORD PROCESSING. 

30 MuralSrreet 
Richmond Hill, Umaria 
L48 f8SCANADA 
(416'881·9941 
~lex: 06 ·2'·8290 

INCLUDED 
1787S Sky Park North, SuIte P 

Irving, California 
USA 92714 

(416J881 ·9BI6 
WRITE TO US FOR FULL COLOUR CATALOCUE of our products for COMMODORE, ATARI, APPLE and IBM SYSTEMS ~iex: 509-139 

FOR TECHNICAL SUPPORT OR PRODUCT INFORMATION PlEASE PHONE (416J 881·9816 
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E BUILT IT FOR YOU
THE ATARI 520ST

"We promised.

We delivered.

With pride,

determination,

and good old

ATARI know how.

Sam Tramiel,

President,

ATARI CORP.

No other computer we know of

has been awaited with such antici

pation, has received so much

national and trade press, and has

been so unanimously acclaimed —

as the remarkable 520ST.

And for good reason. Its develop

ment represents a bold, new stan

dard in personal computing power.
The 520ST simply obsoletes all current personal

systems — even those costing thousands of dollars

more. Beneath its full stroke

94-key keyboard is an operating

environment so intelligent that

it puts you in command almost

at once. It's that easy.

Graphic symbols quickly

identify available functions.
Menus appear just by aiming

the mouse. Point to a specific operation,

click the mouse and Instantly you are

able to develop full color charts, recall

files from within folders, and so much
more.

And when you combine 524,288

bytes of HAM with ATARI'S custom

circuits and the horsepower of a 68000

microprocessor, you own a powerful

computer that delivers crisp, high re

solution images with incredible speed.

With a monochrome monitor
your 520ST displays 640 x 400

pixels of extremely high resolu

tion clarity. Select a color monitor

and you are able to create beautiful

graphs and diagrams from a pal

ette of 512 vivid colors.

Power to grow. An array of

expansion ports allow you to easily customize your
520ST. There are standard serial and parallel interface
ports for connecting printers and

telecommunications equipment,
MIDI connectors to interface with

music synthesizers and keyboards,

and 3.5 inch floppy disk, cartridge

and joystick ports. There is also a

hard disk port with the lightening

communications speed of 1.33

Megabytes per second. ATARI 520ST systems are avail

able now. When it comes to

state-of-the-art technology

...don't settle for less. And

when it comes to price

...don't pay a penny more.

For the dealer nearest you call

408/745-2367.

Or write to:

ATARI Corp.

Customer Service

1196 Borregas Ave.

Sunnyvale, CA 94086

■plus stale and local

toes wlwe applicable.

SYSTEM INCLUDES: 520ST Personal Computer.

Monochrome Monitor. Mouse Controller, 3.5 inch Disk Drive,

TOS" - The Operating System Disk

ATARI Logo™ Language Disk

With full coiot monitor: S999.95'

RI 
BUILT IT FOR YOU 
THE ATARI 5205T 

" We promised. 
We delivered. 
Whhpridc, 
determination, 
and good old 
ATARI know how." 
Sam Tramie1, 
Prenden" 
ATARICORP. 

-No other computer we know of 
has been awaited with such antici
pation, has received so much 
national and trade press, and has 
been so unanimously acclaimed -
as the remarkable 520ST. 

And for good reason. Its develop
ment represents a bold, new stan
dard In personal computing power. 

The 520ST simply obsoletes all current personal 
systems - even those costing thousands of dollars 

more. Beneath Its full stroke 
94-key keyboard Is an operating 
environment so Intelligent that 
Jt puts you In command almost 
at once. It's that easy. 

Graphic symbols quickly 
identify available functions. 
Menus appear Just by aiming 

the mouse. Point to a specific operation, 
click the mouse and Instantly you are 
able to develop full color charts, recall 
files from within folders, and so much 
more. 

And when you combine 524,288 
bytes of RAM with ATARI ' s custom 
circuits and the horsepower of a 68000 
microprocessor, you own a powerful 
computer that delivers criSp, high re
solution Images with Incredible speed. 

--

With a monochrome monitor 
your 520ST displays 640 x 400 
pixels of extremely high resolu
tion clarity. Select a color monitor 
and you are able to create beautiful 
graphs and diagrams from a pal
ette of 512 vivid colors. 

Power to grow. An array of 
expansion ports allow you to easily customize your 
520ST. There are standard serial and parallel Interface 
ports for connecting printers and 
telecommunications equipment, 
MIDI connectors to Interface with 
music synthesizers and keyboards, 
and 3.5 Inch floppy disk, cartridge 
and Joystick ports. There Is also a 
hard disk port with the lightening 
communications speed of 1.33 
Megabytes per second. ATARI 520ST systems are avail

able now. When It comes to 
state-of-the-art technology 
... don't settle for less. And 
when It comes to price 
... don't pay a penny more. 
For the dealer nearest you call 
4081745-2361. 
Or write to: 
ATARI Corp. 
Customer Service 
1196 Borragss Ave. 
Sunnyvale, CA 94086 

._-----_ .. _-----------------

ATARr 


