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TRUNKS FOR THE
MEMORIES.

Introducing the most logical place to store And, it’s portable. Because the lid doubles
Elephant Memory Systems® (or lesser brands  as a carrying handle so your Elephant Memory
of disks): The Trunk. Systems® disks can go anywhere you do.

With its alphabetized library index, you can There’s a model for 514" and 8” floppies, as
file or retrieve up to 60 disks, instantly. well as a cassette-and-game file and a special

The Trunk is made of durable molded Atari® version.
plastic with a hinged, one-piece lid, to keep So if you're looking for the best disk storage
disks safe from dust, dirt, and other detriments system on the market ...
which disks despise. The Trunk is an open-and-shut case.

THE TRUNK. ENDORSED BY ELEPHANTS.

Elephant Memory Systems® Disks
A full line of top-quality floppies, in virtually every 5%{' and 8" model, for compatibility with virtually every computer on the market.
Guaranteed to meet or exceed every industry standard, certified 100% error-free and problem-free, and to maintain its quality for at least
12 million passes for over a life-time of heavy-duty use/.
Marketed exclusively by Leading Edge Products, Information Systems and
Supplied Division, 55 Providence Highway, Norwood, MA 02062. Dealers: Call
toll-free 1-800-343-8413; or in Massachusetts, call collect (617) 769-8150.
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Commodore - 64
Word

K Processors

SCRIPT 64 EXECUTIVE WORD PROCESSOR

Rated best by COMMODORE. This is the finest word processor available. Features include line and paragraph insertion/deletion, indenta-
tion, right and left justification, titles,page numbering, characters per inch, etc. All features are easy to use and understand. With tabs,
etc. SCRIPT-64 even includes a dictionary/spelling checker to make sure your spelling Is correct. The dictionary is user customizable to
any technical words you may use. Furthermore, all paragraphs can be printed in any order so doctors, lawyers, real estate agents, and
homeowners will tind contract writing and everyday letters a snap. To top things off, there is a 100 page manual and help screens to
make learning how to use SCRIPT-64 a snap. This word processor is so complete we can't think of anything it doesn't have. When com-
bined with the complete database you have a powerful mailmerge and label program that lets you customize any mailing list with per-
sonalized letters. List $99.95. Saie $79.00. (plus postage) Disk Only.

COMPLETE DATA BASE

This is a user friendly database that makes any information easy to store and retrieve. The user defines the fields and then can add
change, delete and search for any category he wants. When combined with the SCRIPT-84 Executive Word Processor you can search out
any category (zip codes, hair color, etc.) and print super personalized ietters. List $89.00. Saie $69.00. (plus postage) Disk Only.

TOTAL WORD PROCESSORPLUS & 2

This top quality word processor was specially designed tfor PROTECTO ENTERPRIZES. Features include line and paragraph insert and
delete, right and left justification, multiple copies, and line spacing. Extra functions include mailmerge, embedded footnotes, extra user
defined character sets, plus a complete label program. List $69.90. Sale $56.00. (plus postage) Disk add $7.00.

QUICK BROWN FOX WORD PROCESSOR

(Cartridge). Nationally advertised all purpose word processor that uses menu control to let you manipulate your text. includes the
features most often asked for including right and left justification, wordwrap, and more. List $69.00. Sale $59.00. (plus postage).

o LOWEST PRICES » 15 DAY FREE TRIAL « 90 DAY FREE REPLACEMENT WARRANTY

+ BEST SERVICE IN U.S.A. « ONE DAY EXPRESS MAIL « OVER 500 PROGRAMS ¢ FREE CATALOGS

WE SHIP C.0.D. HONOR VISA AND MASTER CHARGE p n OTE c-ro
ADD $3.00 SHIPPING FOR C.0.D. ADD $2.00 MORE
3'35%'25 EES)Y;Zig:Man add $10.00 ENTERPRIZES weovouncustoners

BOX 550, BARRINGTON, ILLINOIS 60010
Phone 312/382-5244 to order
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Editor
Translator

A New Reader/
Punch Combo

RS232C/TTY

256 Character buffer

Code Conversation options
Punches 110 CPS

Readers 150 CPS

Parallel Input for

Keyboard Entry

ADDMASTER

CORPORATION

416 Junipero Serra Drive
San Gabriel, California 91776
(213) 285-1121

CP/M’

FOR YOUR COMMODORE® C-64

® Run All CPM® Formated Software

® Supports 5%" or 8" Disk Drives
¢ 7-80, Disk and DMA Controller on
Interface Card

® Plugs into the Commodore 64° Expansion
Port

® Uses Soft Sectored IBM 5}," and 8" Format
Disk Drives

intertace Card 00
with8” DiskDrive . . . v« . o v v e 0ot 5%
interface Card 00
with5%," DiskDrive . . ...+« oo o 499
Interface Card 00
without DiskDrive . . . v v v v v 0 v 0 n s 349

® Commodore 64 is a registered trademark of
Commodore Business Machines, inc.

®CP/M is a registered trademark of Digital Research, Inc.

atay

ENGINEERING, INC.

To Order

Phone (913) 827-0629
825 N. 5th Street
Salina, Kansas 67401
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Highlights

learned. It is the vehicle by which

we gain the skills and knowledge
that we use to exist. The quality of that
education determines, to a great ex-
tent, the quality of our lives. Today we
face sweeping changes in the methods
of instruction. The reason for these
changes? The microcomputer. The
September issue of MICRO takes a look
at what is happening in the field of
computer education.

Dave Malmberg's ‘' Turtle Graphics
for the VIC-20 and C64'' (pg. 28) was
originally designed to teach his own
youngsters the basics of computer pro-
gramming. The task becomes fun and
easy using the ‘‘turtle,’”” which can be
moved like a paint brush, leaving
behind colorful pictures on the screen.

‘"Making More than Money in the
Silicon Valley'’ (pg. 32) is a report on a
business that is not ‘‘just another soft-
ware company.’' Marjorie Morse
discusses her interview with Nathan
Schulhof, president and founder of
Silicon Valley Systems.

Many school systems are using
LOGO programs in the elementary
grades. Phil Daley provides a brief
synopsis of the Hillsboro-Deering, NH,
school program and presents some
samples. See ‘'Logo in the Schools’
(pg. 34).

"“The Silicon Blackboard'’ by
Emmalyn H. Bentley (pg. 39) is a com-
prehensive discussion of the use of
computers in education. Examples of
how different kinds of schools are in-
stituting computer cirriculums in their
systems are presented.

Marian Lorenze and Allan Moose
describe the scope of applications for
educational software and the various
factors involved in designing such
programs. A typical program is pre-
sented in ‘‘Writing Instructional Soft-
ware'’ [pg. 44).

And finally, Dan Weston has a pro-
gram that places text on the hi-res
screen without using turtle graphics.
See ‘'Hi-Res Characters for Logo'’
(pg. 50).

MICRO completes the education
feature with an ‘‘Educational Resource

Education is the basis of all that is

List'" (pg. 54). Here you will find a

ABOUT |
THE
COVER

The colorful graphic on
MICRO's cover is an
interpretive representation
of this month’s feature —
Education — as
conceived by artist
Curt Witt.

compilation of educational software
manufacturers.

To round out your learning ex-
perience this month, MICRO includes
‘A Personal Look at a Personal Com-
puter’’ by Richard Vile (pg. 66}, ‘'Using
Signed Arithmetic on the 6502'" by
Randall Hyde |[pg. 72), ‘‘Machine-
Language Input Routines for Com-
modore Computers’’ by Thomas Henry
(pg. 88), and '‘Text Compression and
Encryption’’ by Walter Luke {pg. 92).

Also included are '‘Using VIC and
C64 ROM Routines from Basic’’ by
Terry Peterson [pg. 96], '‘Swap RAM
or EPROM for Your ROM" by Ralph
Tenny (pg. 100}, ''Displaying PET’s
Keyboard Matrix’’ by Werner Kolbe
(pg. 104), and ‘‘'Signed Binary
Multiplication with the MC 6809"' by
T.J. Wagner and G.]J. Liponski
[pg. 111].

Don’t miss our on-going columns:
PET Vet (now known as Commodore
Compass|, From Here to Atari, CoCo
Bits, and Interface Clinic; and part 3 of
Paul Swanson's ‘"Mode 10 Atari Paint-
ing Program’’ (pg. 58]. Paul rounds out
his program by adding convenient line,
circle, and rectangle commands.

To ensure that your on-going educa-
tion is a rewarding experience, read

MICRO! MAICRO

MICRO
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PrintMate " 150

PRINTHATE (50

Velcome <o ~ »

THE MOST ADVANCED PRINTER IN ITS CLASS.

Easy-to-use. Fast. Excellent print
quality.

These are the features every pc
and microsystem user wants.
These are the same features we
build into every PrintMate 150,
And there’s one more thing...
value. No other printer offers more
versatility for the price. At $995,
the wide-carriage PrintMate 150
is an exceptional value.

HIGH SYSTEM THRUPUT

Print at 150 c¢ps. Advanced logic-
seeking impact printing. Accelerat-
ed print head slew rate. High-
speed paper advance.

PRINT CAPABILITIES

10, 12, 15 or 17 characters per
inch. High-density, high-speed
correspondence printing, plus
double-wide for emphasis.

SoftSwitch™ KEYPAD
Establish, change or display the

operating mode from the front
of the printer.

EXPANDABLE PRINT BUFFER
Increase performance with buffers
that take you from 2K to 68K to
provide high-speed interleaved
printing with computing.

EASY WITH PAPER

Three paper paths—front, back
or bottom—make the PrintMate
150 one very easy-to-use
machine.

DOWNLINE LOADABLE FONTS
Custom character sets may be
downloaded to a PrintMate 150
with a 4K or larger buffer.

PRINT WITH STYLE

No other printer offers more
graphics support for the price.

It’s true. Our exclusive AP-PAK™,
available for most popular com-
puters, lets you print in dozens of
stylized fonts, in characters up to

%" high. Got a graph on the
screen? Need a custom font or
logo? Do it with an AP-PAK.

OUR BOTTOM LINE

Superior performance starts at
$995 on a PrintMate 150. We
wouldn’t print that if we didn’t
mean it. Call or write us today.
1-800-821-8848

OEM’s: Ask us about custom
AP-PAKs and low-cost private
labeling.

Micro Peripherals, Inc.
4426 South Century Drive
Salt Lake City, UT 84IQ7
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28 Turtle Graphics for
the VIC-20 and C64
David Malmberg

Insights from the author of
these educational packages

39 The Silicon
Blackboard
Emmalyn H. Bentley

How can you establish an
effective computer

curriculum in your school
system?

Making More Than
Money in the Silicon
Valley

Marjorie J. Morse

A successful software
manufacturer offers a

Writing Instructional

computer experience to Software
disabled children ,
Marian Lorenz and
Alan Moose

Pointers to help you
design educational software

50 Hi-Res Characters
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Place text on the hi-res
screen without using turtle
graphics
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Logo in the Schools
Phil Daley

A look at how elementary
students are using Logo

54 Educational Software
Resource List

Find out where to obtain
software for your system

- Copyright €
AlERights Reserve
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begins page 28
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| 58 Mode 10 Atari
Painting Program,
Part 3

Pauf Swanson

Add lines, rectangles, and
circles to your Mode 10
program

66 A Personal Look at a
Personal Computer
Richard C. Vile, Jr.

A personal look at buying
and using a microcomputer

72 Using Signed
Arithmetic on the
6502
Randall Hyde

A technique to avercome the
problem of missing signed
comparisons

82 Product Catalog for
Apple and Atari

Our product resource list
concludes

88 Machine-Language
Input Routines for
Commodore
Computers
Thomas Henry

Input both string and
numeric data to your
Commodore

92 Text Compression
and Encryption
Walter Luke, Jr.

Save memory and increase
the strength of your

96 Using VIC and C64
ROM Routines from
BASIC

Terry M. Peterson

Save machine-language
programs from BASIC
without a monitor!

for Your ROM
Ralph Tenny

Replace an 8K ROM with two §

low-cost EPROMS.

104 Displaying PET’s
Keyboard Matrix
Werner Kolbe

Enhance your program
conversion and keyboard
scanning routines

‘Signed Binary
Multiplication with

the MC6809

T.J. Wagner and

G. J. Liponski

Use the MUL instruction to
multiply signed binary
integers

M+ 2,28 = a,*27 + a,*26 + .. +
a,*2¢
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From Here to Atari
Paul Swanson
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John Steiner
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Apple Slices
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10610 BAYVIEW (Bayview Plaza)
RICHMOND HILL, ONTARIO, CANADA L4C 3N8
(416) 884-4165

C64-LINK
The Smart 64

Call or write )
payments Serial
by VISA, Cartridge Audio /0
MASTERCARD Expansion Slot Switch RF Video Port Cassette Port Users Port
or BANK [ ]
oWy NN I
Mail orders J
also by
certified L -
check; etc. IEEE Disks
C64-LINK (2031) (4040) Tape VIC Modem
(8050) (8250)
(9090)
Many more 64s IEEE Printers 1541 Drive or VL3 Cable
ny mo (4022) (8023) And to Parallel
™ 1525 Printer
(8300) Printer
etc. or 1515 Printer
(future) IEEEtoParallel IEEE to Serial or VL4 Cable
Cartridge Interface Interface to Standard
Mother Board Parallel True Serial Modem
Devices Devices
Wo

Give These Expanded
Capabilities To Your 64

% The ability to transfer data from any type of device to another (IEEE, Serial,
Parallel} 7 .

po©

% BASIC 4.0 which allows you to run more PET BASIC programs and gives you
extended disk. and i/ 0 commands. .

] POWER®

— - And o % The_ability to have éevgral 64s on line todeth'er - sharing con'imqn |IEEE
PAL devices such as disks or printers with Spooling Capabllity. ‘

* Bullt-lh'niaghlﬁé 1ahguage monitor ‘

PIRT

adem program which allows the system to communi-

: ¥ A built-in. te . | ,
Spooling Other cate throug pany bulletin board systems ard other computer
mainframes. e T e
to Cartridges :
Printer Y% Compatibility with € Copyrights and Trademarks

C64 is.a copyright of Commodore Business Machines,
fnc. CB4-LINK is a copyright of Richvale Tele-
.“gommuniéalions. CP/M is a registered trademark of
.Lligital."Research. POWER is a trademark of Pro-
fessionaf “Software. PAL is a copyright of Brad
=" Templeton.

Contact your local Commodore dealer or RTC. ™7
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Editorial

Who's
Minding
Computer
Education?

ur education feature this

month particularly empha-

sizes the methods used to
teach grade-school students how
to use and understand computers.
We'd like to pose a question to
our readers regarding computer
education in classrooms. But first
a little discussion.

Elementary students today
must learn how to use computers.
Of course not all students will
work with computers as a profes-
sion, but it is a sure bet that they
will need to know how to operate
systems for word processing,
database management, inventory
control, etc. The point is, if
children do not learn how to use
computers in grade school, they
will be at a disadvantage later in
life.

Many educators do see the
handwriting on the wall and have
implemented extensive computer
curriculums in their schools.
Other educators know they
should offer computer training
but don't know how to go about
it. So they buy a few microcom-
puters and put them in the
classroom with teachers who
have little or no computer train-
ing; the systems sit unused unless
someone knows how to load
PACMAN. And there are still
schools with no evidence of com-
puters at all.

Who is responsible for making
sure effective computer cur-
riculums are established in the

schools?.. . Teachers? Parents?
Students? School Administrators?
Or is any one group the answer?
These problems are addressed in
depth in Emmalyn H. Bentley’'s
article on page 39 of this issue.
Emmalyn contends that,
although the group actually
developing the computer cur-
riculum should be familiar with
both hardware and software
available (the teachers or school
adminstration?), the parents can
provide the major inspiring force
to get a program started.

After talking with several
teachers working in schools
where computer programs have
been established, it seems that
the origins of these programs
follow a definite trend. First, a
teacher with some computer
knowledge decides that it would
be a good idea to bring computers
into the classroom. Then this
teacher trys to convince the prin-
cipal and/or school board that a
computer program would be
worth the expense. Finally a
budget is allocated and equip-
ment is ordered. Generally the
teacher responsible for the idea is
responsible for setting up and
maintaining the curriculum. On
rarer occasions a budget is
established and a teacher with
programming expertise is hired
specifically for the job.

But what about the schools
lacking teachers or board mem-
bers with computer knowledge?
This is the point at which parents
can begin participating. Any
parent concerned about the
education of his/her children
should be concerned with
establishing a computer program
in the school. Probably many of
the schools not yet hopping on
the computer bandwagon would

take note and jump aboard if
enough parents showed interest.

If you are tentative about ap-
proaching your child's school
regarding a computer program, it
would probably be best if you did
a little research first. Read educa-
tion features in magazines like
MICRO, and contact schools that
you know already have a com-
puter program. Present facts and
suggestions {and perhaps finan-
cial estimates] and you probably
will have greater success. Once
again, Emmalyn’s article on page
39 provides more details and sug-
gestions for you on this topic.

Today’'s children need to
know how to operate computers.
Simple programming skills
should be second nature to them
by high-school graduation.
Parents can provide the inspira-
tion and motivation necessary to
intiate these programs.

Enter Our
Graphics Contest!!!

We're sponsoring an exciting
contest for those of you interested
in designing graphics pictures.
You could win one of many prizes
— big and small! Just use your
favorite graphics program on your
favorite microcomputer (either a
Commodore, Apple, Atari, or
Color Computer] and create!
Turn to page 134 for all the
details!

Moy W]
Marjorie Morse
Managing Editor

|
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Updates and Microbes

Reverse Instructions the stack high byte first, followed by | Print Control Bug
the low byte (which is the reverse of
In Randall Hyde’s article, the order on the 6502 stack). As shown
"Parameter Passing in Assembly in the original article, for the 6809 ex- Al ber of
Language, Part 2" (61:94}, Mr. Hyde ample, the high byte pointing to the ha arge mumber o MIC.R 0 .readers
gave examples for several processors of target string is incremented before the | . ve wnt‘ten to me expressing mt.erest
a string printing routine which used the low byte. This will of course produce oy Print Control routine published
return address on the stack to point to an incorrect address. The remedy is to - MICRO [58:29).' One of these readers,
the string to be printed. In the 6809 reverse the order of the instruction Richard C. Greig of Radian Tech-
routine, the return address is stored on as follows: : nology, wrote to inform me of a bug
when the routine is used to output
program-listings. This bug will occur
PRTLOOP Egg [,AG\‘LSL]DONE 6809 VERSION only rarely, but it can be a source of
1SR PUTG CHAR OUTPUT ROUTINE errors. The problem is this: Bqth
ING 4.5 INCREMENT LOW BYTE PRNTCTRL and Applesoft use the in-
BNE ISRTLOOP (tgfrn;'lnAp(I))g"sr(j)ftt subr.outipe ST?OUT
ing o print lines of text.
INC 3.5 l(;JNCI}ZigENCTRng%TNBGYTE Normally,'this Produces no problem.
BRA PRTLOOP However, if, during a program listing,
ALLDONE  INC 4, INCREMENT LOW BYTE say, PRNTCIRL detects that the right
TO TRUE RTN ADDRESS margin has been. reached and, on
BNE RTN generating the carriage return, detects
ING 3.5 INCREMENT HIGH BYTE th.at an end-of—page has occurred, the
' ON PAGE CROSSING printing of the title (and page number|,
RTN PULS AX via STROUT, at the top of the next
RTS ’ page will displace the contents of
the STROUT pointers and prevent the
Randolph D. Glickman Elrllrliglngyoéeitll;le r.emamder of the line
. g listed.
San Antonio, TX 78216 See listing 1 for a patch to this
routine. With the exception of a slight
Listing 1 10 REM 5K KKK KKK 3K K KK KK KK K KK K 3K K 3K K K K K change in the locations of the title
20 KEM X % pointers (to $3A7, $3A8}, the
30 REM X FRINT CONTROL X "'patched’’ routine may be used as
40 REM x FATCH X .described in the original MICRO article.
30 REM X EY x
60 KEN X JOHN K. VOKEY x Alberts, Caac
80 REM X H. CEM KANER X
2?0 REM x 1983 X
9?5 REM x X
100 ¢
110 REM TO USE THIS FPATCH, ELOAD YOUR
120 REM OLD VERSION OF FRINT CONTROL
130 REM AT $300 (768) AND THEN RUN
140 REM THIS FROGRAM. AFTER INSTALLING
150 REM THE FATCH, ESAVE FRNTCTRL,A$300,L$DO
160 3
200 HEX$ = "(03A2!98 48 A0 00 E? C? 03 FO0O 06 20 SC DE C8B DO F
S5 AD C4 03 EE C4 03 85 44 20 42 AE 68 AB 4C 65 03 N D823G"
210 FOR X = 1 TO LEN (HEX$)>: FOKE 511 + I, ASC ¢( MID$ (HEX
$,I,1)) + 128! NEXT It FOKE 72,0
22 CALL -~ 144! REM INSTALL FATCH
230 PRINT ¢ FRINT "PATCH IS INSTALLED": END (Continued)
——
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.
WORDPROCESSOR

FOR THE COMMODORE 64~
ALSO CHECKS YOUR SPELLING!

SGRIPT 64

Suggested Retail: $139.95

“REALLY FOXY IS BEING LETTER PERFECT"

Contact Your Nearest Commodore Dealer Today. ..
You'll Be So Glad You Did!

Distributed By: *’ 300 W. Mariton Pik

. ariton Fike
COM pUTER Cherry Hill, New Jersey 08002
MARKETING seavicesinc. (608) 795-9480

Commodore 64 is a trademark of Commodore Electronics Limited
Script 84 is a trademark of Richvale Telecommunications
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SYSTEMS INTEGRATOR

INTRODUCING:

ZYTREX
ZT14411
CMOS BAUD RATE
GENERATOR

REPLACES MOTOROLA MC14411

Updates and Microbes (continued)

PIN/FUNCTION COMPATIBLE

IMPROVED FREQ OUTPUT
DRIVE (4 LSTTL LOADS)

FULLY STATIC OPERATION
TTL-COMPATIBLE INPUTS
¢ WIDE OPERATING VOLTAGE

FREE EVALUATION SAMPLES
FOR VOLUME USERS

$6.20 EACH AT 1000 PCS.

ZYTREX CORPORATION
224 NORTH WOLFE ROAD
SUNNYVALE, CA 94086

(408) 733-3973

Printed with your name, club,
anything. Paper is white 20#
stock and fits all printers
using 82x11continuous pa-
per [8%2x11 when detached].
500 sheets $14.95,
1000 sheets $24.95.
We pay shipping. Texas
orders add 5%z % tax. Select
ink color: red, blue, brown,
gray, or canary. Specify
name(s] up to 30 letters &
spaces. Enclose check or
money order. No COD's.
Allow 3 weeks. Faster de-
livery with M/C, Visa phone
orders. Write or phone
Personalized Computer
Paper D, Box 20533/San
Antonio, Tx. 78220/ [512]
227-0585.

—
PERSONALIZED —
COMPUTER PAPER

Update

Thank you for publishing our article
’Color Disk BASIC: Observations and
Utilites’” by Michael Dudgeon and W.
C. Clements, Jr. (61:34). I would like to
provide an additonal fact about the for-
mat of a machine-language program on
disk that has come to our attention since
the article was written. The end-of-
program marker in table 4 is #$FF. It
turns out that this is a flag to signal not
only the end of the file, but it also in-
forms BASIC that this is the last program
segment contained in the sector. You can
store as many machine-language pro-
grams as you can fit into a sector, each
having its own different start address, if
the end-marker in between them is 0.
LOAD will read the sector, placing
every program in the sector into
memory at the location specified by its
own start address. Thus a machine-
language file can contain an arbitrary

number of programs per sector, and -

each will be loaded as if it were there
alone. The DISKLOOK program can be
used to put those programs into a sec-
tor, since SAVEM will only store one
program in a sector. These facts can be
used to greatly compress storage of
short machine-language programs,
resulting in less of the waste of partial
sectors that is a major inefficiency in
the program-storage algorithms in Col-
or Disk BASIC.

William C. Clements, Jr.
University, AL

Color Disk BASIC Revision

“"Color Disk BASIC: Observations
and Utilities’’ by Michael Dudgeon and
W. C. Clements, Jr.” [61:34], con-
tained an error in text. The paragraph
immediately before the heading ‘‘How
Program Files Are Stored’’ on page 34
should begin as follows: ‘‘When a file is
killed the first byte contained in the file
name string is set to zero and the en-
tries in the allocation table that corre-
spond to the granules containing the
file are set to $FF."

The Authors
University, AL

CoCo Correction

In John Steiner's June CoCo
Bits (61:18), listing 10 should read
as follows:

10 CLS: P =PEEK(487)*256 +
PEEK(488)....
(remaining characters as is).

Atari Mode 10 Painter Problems

The listing that appeared with Paul
Swanson's program {62:66) contained
several errors. Please turn to page 60 of
this issue for a complete, correct
listing.

Letterbox

Dear Editor:

We need help! The problem: my
son, 13 years old, has his heart set on a
computer camp this summer. No prob-
lem you say? Well we are in Germany
and can't seem to find a list of camps
that might be suitable. Neither the
U.S. Consulate General here nor the
U.S. Embassy could provide a lead to
such camps — preferred location
somewhere in Michigan.

Can anyone help? It would be greatly
appreciated. We have an Apple Euro
Plus sitting right here at home, so he's
not an absolute beginner. (Quite a feat,
incidentally, in Germany, where com-
puters are still treated as beastly job
killers and most people back away from
them. Personal computers are just now
beginning to make some headway].

Edelgard Simon
Hochallee 23
2000 Hamburg 13
Germany

SHUTTER Results

Dear Editor:

By coincidence, I was working on a
camera shutter speed meter prog'raml
for my VIC-20 when Mike Dougherty’s

{Continued)
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Letterbox (continued)

program appeared in the January
(56:45] issue of MICRO. I would like
to point out an apparent error in the
way he interprets his final results and
suggest an addition to this otherwise
sound program that might be of more
use to photographers.

The statement in his third to the
last paragraph relating relative error to
the expected time is misleading in that
1/3 f/stop errors do not correspond to
plus or minus 33% of the expected
time as measured. Modern shutter
speeds are geometric in progression and
not linear so that each marked speed is
twice as fast as the previous marked
speed starting at the slowest speed.
Therefore, a plus 100% error in the
measured time is equivalent to a 1
f/stop overexposure but a minus 50%
measured error is also a 1 {/stop error
on the underexposure side. Clearly plus
and minus 1/3 {/stops can’t be equal to
plus and minus 33% of the expected
time. The following formulas will cor-
rect this problem for photographers
who may wish to modify this program
to display the final results as equivalent
f/stop corrections instead of simply
percent error:

—

FS=LOG(1 + (AVE/100) }/LOG(2) and
AVE = (2F5 — 1}+100

where FS is the change in f/stops [plus
or minus) and AVE is the average
measured error in percent. Substituting
into these formulas shows that plus
and minus 1/3 f/stop error tolerances
are photographically equivalent to
+26% [over exposure] and -26.6%
{under exposure) respectively based on
the measured time.

Notice that these formulas use a
sign convention that is opposite to
those used by Mr. Dougherty. 1 use
plus to indicate overexposure for both
f/stops and percent error, whereas Mr.
Dougherty uses minus to indicate
overexposure to show that his lens
must be stopped down this amount
(less light] to compensate for the
slower shutter speed (longer time]. To
avoid any sign confusion, I would sug-
gest that a PRINT statement be added
to the program based on the relative
error calculation to prompt the user as
to whether the shutter is running
""slow’’ or '‘fast”’ or any other PRINTed
message the user finds convenient.

No. 64 - September 1983

24.64 mm for the spacing between the
curtain velocity sensors. Many of the
newest 35 mm cameras have vertical
traveling shutters {such as the Copal
design) so the spacing would be larger
than the 24 mm vertical film opening.
Anyone building the sensor array should
use a spacing of less than 24 mm so that
it can be used with both horizontal and
vertical traveling shutters.

Rick Replogle
RD #1 Box 455
New Enterprise, PA 16664

Mike Dougherty Replies

I would like to thank Mr. Replogle
for pointing out an obvious error in my
interpretation of the SHUTTER results.
As noted in the letter, giving the cor-
rection factors in terms of f/stops is
more useful than the traditional
relative error. Given an expected shut-
ter time, E, and a measured shutter
time, M, the following computes the
f/stop ratio, FS:

FS

LOG,(E/M]
LOG,(E/M)/LOG, (2]

This f/stop ratio may be determined
relative to the expected shutter time or
measured time since:

LOG,[E/M] = ~LOG,|M/E]

The specific ratio chosen will depend
on whether the result is used as an
f/stop difference from the expected
value or as a correction factor from the
measured value. In SHUTTER, I was
concerned with computing a correction
factor to the camera’s setting.

Mr. Replogle’s formula for FS may
be derived from my FS formula as
follows. Let the percent relative error,
AVE, be defined according to Mr.
Replogle’s sign preference and formula:

AVE = ( (M —E)/E}*100

Then using the f/stop ratio for the dif-
ference from the expected shutter time:

FS = LOG,(M/E)
= LOG,[1 - 1 + M/E)
= LOG,[1 + M/E - 1)

This program also uses a spacing of = LOG,(1 + M/E — E/E]

MICRO

= LOG,(1 + (M - EJ /E|

LOG,(1 +( ( (M - EJ /E|
+100)/100)

LOG,(1 + AVE/100|

LOG 41 + AVE/100)/LOG,(2}

FS

Note that this definition of FS uses a
sign convention opposite to
SHUTTER'S sign convention.

The f/stop correction may be added
to SHUTTER with the following line:

2185 PRINT ‘‘Shutter {/stop error:
*.LOG(EXPECT/AVE|/LOG(2)

where the BASIC LOG function is the
logarithm to the base 10. This gives the
worst case 1/500th second shutter set-
ting an {/stop correction of;:

FS = LOG,(2/2.268)/LOG 2|
FS = -0.181

An FS of —0.181 indicates that I should
stop down an extra 18% to correct for
my 1/500th shutter speed.

Mike Dougherty
7659 West Fremont Ave.
Littleton, Co 80123
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Electronics

PROWRITER PRINTER

$395

HARDWARE

FRANKLIN ACE 1@@@

The Professional Personal Computer
INTRODUCTORY PACKAGE
® Franklin Ace
1000
* 1-Disk Drive
* Green Monitor

$1595

QUICK BROWN FOX
85525

CALL FOR THIS MONTH’S SPECIAL
1-800-835-2246 EXT. 211
OR
702-459-4114

5130 East Charleston Blvd.
Suite 4M
Las Vegas, Nevada 89122
Add $3.00 [or shipping, handling and insurance.
Nevada residents add 5.75% sales tax. Please include
phone ber. Equip bject to price ch
and availabilily. Call or write for price list.

|
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SPECTRUM

32K RAM ButtON.ucceareccennaneaed
NANOS Reference Card........g
64K RAM Button--.llll.llll.llll
Coco Editor Assemblercscascesee$
Coco Tech Manual «.cesssenseasesd
16K RAM Chips [ PR R RERRRRRERENRENDN] 9.95
Coco Secrets Revealed Book .$ 14.95
LED On/Off Indicator cccceasscead 14.95
Coco Light Pen.cccecccscenncacasd 19.95
ATARI Joystick Interface «......$ 19.95
Video Interface K|t
16K~-32K Upgrade Kit cececacaes
6883 SAM Chip ceceacacccaccaceasd
6809E CPU Ch'p (AR RRARNN RN RN Y] 29.95
Basic ROM 1.1 cc.ecuneasaccscase
64K RAM ChipS:cescsscessecenas
MARK DATA Keyboard..eeseaseed
BOTEK Printer Interface€..c.....$ 69.95
Extended Basic ROM ...c.......$ 84.00
Disk ControllerlllllllI-IIlIllllll 13995
COLOR COMPUTERS..cscese-e.$ CALL
Call or Write for FREE Catalog

SPECTRUM PROJECTS
93-15 86th Dr Woodhaven, New York 11421

Add Sales Tax & $3.00 for S/H
@® @ Dealer/Club Inquires Invited @ @

212 441-2807
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ommodore Compass

GMN\ANDER

THE MONTHLY JOURNAL FOR
COMMODORE COMPUTER USERS

—

GET YOUR MONEY’S WORTH

You've probably made a sizeable investment in your computer
equipment. COMMANDER can help you make the most of it.
Each issue brings you the no-nonsense advice you need to
stay 4 on the leading edge of this constantly changing
field. COMMANDER will be your reference
to the world of computers . . . with the best,
most comprehensive coverage you can get!!

Subscribe now and take advantage of our
limited offer of $4 off the one year subscription.
0 1 YR U.S. $2200 2 YR. U.S. $4000 3 YR. U.S. $58
(Prices do not include $4 Discount)Prices in U.S. Funds

Washington residents please add 7.8% sales tax
—Subscription Orders Only—
Toll Free Number: 1-800-426-1830
(except WA, HI, AK)
COMMANDER
P.O. BOX 98827
TACOMA, WASHINGTON 98498

(206) 584-6757

by Loren Wright

A New Column?

o, this is the same column that has run in

MICRO for three years as ‘PET Vet.’ Only the

name has been changed to indicate that we
aren't talking about just PETs any more. In fact, if you
look back over the last several months, you'll find that
this column has contained very little about the PET. I
haven't forgotten the PET—at least not yet. Com-
modore isn’t pushing it (not that they ever did very
much in the U.S.], and they may even have stopped
making them. The VIC has already outsold the PET,
and the Commodore 64 will soon do so.

The PET is better than either the C64 or the VIC in
many ways. In fact, [ wish I had a PET here at home for
this word-processing task. I'm getting eyestrain staring
at the TV. I also find the PET easier to program; after
all, it has a built-in machine-language monitor and a
numeric keypad. And you don’t have to shift {as [ am
about to do) for ! #$%&'(). The fact remains, though,
that I, like many hundreds of thousands of people, have
chosen to buy a Commodore 64 to use at home.

The handwriting is on the wall: the PET is too ex-
pensive (not only to buy, but also for Commodore to
produce and ship) for what it does and will soon disap-
pear from the market. In spite of this, there are a lot of
PETs out there and few of you will give them up very
quickly. MICRO and I will continue to support the
PET, but keep in mind that most of the new software
and hardware will be for the newer machines.
Remember that the new machines have a lot in com-
mon with their ancestor, the PET.

Help for 1541 Users

Are you getting the most from your CBM 1541 disk
drive? Probably not. The first thing you may have
learned was how to ‘NEW’' a disk, followed by
LOADing and SAVEing BASIC programs. Then you
may have learned how to list the directory, and perhaps
scratch and rename files. If you're used to the cassette
[and even if you aren’t), you probably found the com-
mands complicated. There are several easier ways.

One way probably came on the disk you got with
your 1541. On my disk there are three files: VIC-20
WEDGE, C-64 WEDGE, DOS 5.1. LOAD the ap-
propriate wedge program and RUN it. This will load
DOS 5.1 and display a message on the screen. Your
machine now has about 300 fewer bytes, but all of the
points you found awkward are much easier. Many of
the disk commands require enclosing a command string
in quotes after you open a file for the command chan-
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nel. For instance, to NEW a disk you had to OPEN
1,8,15,“NO:DISKNAME,01"'. With the wedge, all you
have to do is type @NO:DISKNAME,01 and press
RETURN. (Historical note: The program is called the
wedge because the original PET program used the ‘>’
character instead of '@’. ‘>’ still works, for old PET
people who can’t break the habit, but you have to use
the shift key. Also, the program ‘wedges’ itself into the
BASIC command interpreter.] Following is a summary
of the wedge commands and some common examples.

@ or > send command to disk unit
/ LOAD program

The '/’ will also load a machine-language program
at the address where it was originally stored. ‘@’ by
itself will read the error channel and print the error
number, error message, track and sector on the screen.
Without the wedge, you have to write a program. '@$’
lists the disk directory to the screen without destroying
your current BASIC program. Rename is '@RO:NEW
NAME = OLDNAME’; validate is '@V0’; scratch is
‘@SO:FILENAME’. With all these commands, do not
use quotes around filenames or command strings.

Now that I've convinced you that the wedge is a
good thing, you should store the appropriate loader pro-
gram as the first program on each of your disks. This is
easy: just LOAD it from the system disk and SAVE it
after you 'new’ the new disk. VIC users are now all set.
Commodore 64 users must also save the DOS Support
file. It’s easy if you have a machine-language monitor,
such as 64MON, HESMON, or MICROMON. If you
don't, use Terry Peterson’s BSAVE program on page 96
of this issue. After you have LOADed and RUN the
wedge program, use BSAVE or your monitor to save the
DOS Support, entering ‘CC00’ as the starting address
and ‘D000’ as the ending address.

Your next disk drive learning project can be the
easy-to-use sequential files, or perhaps you could try
the faster relative files. If so, get a hold of Bennett’s
’Mail List'" program (an excellent program itself] and
go through Jim Strasma’s series "‘It’s All Relative’’ that
concluded last month. The Mail List program is in the
public domain and available from the author. See the
first installment {December, 1982} for details.

A little-known feature of the directory display is
selective listing. Without the wedge, type ‘LOAD
"$2:MAST ¥ "'8’. With it, type ‘@$2: MAST *’. This
will give you a selective display showing only the
filenames beginning with 'MAST’. With dual drives,
both drives will be checked.

(Continued on next page)

Commodore 64” & Apple I”
Assembly Language
Debugger >

If you are developing
software for the
Commodore 64 or
Apple Il or are interested g
in assembly language programming, you needed this
finely-crafted aid “yesterday” All the features you'd
expect in an advanced debugger are included — step,
breakpoints, windowing, super-complex conditional
breaks, symbolic debugging, patch, show prior 128
steps, and compiled BASIC-like language. Supplied
complete with a detailed instruction manual. A new
data sheet is available onrequest.

PTD-6510 Debugger for Commodore 64 . . .. .. $65.10
PTD-6502 Debugger for Apple lland lle .. .. .. $49.95
Manual (only) for above,each ............... $10.00
DisKit 64 Fast single disk copy

(+ utilities) for Commodore 64 ............... $75.00

*PTD-6510 (Commodore) requires 1541 disk drive.
PTD-6502 (Apple) requires DOS 3.3, 48K.

200 Bolinas Road #27, P.O. Box 538
Fairfax, CA 94930 (415) 485-0714

COMPUTER

ACCESSORIES

ERRORS— DOWNTIME—SERVICE
A speck of dust, dirt, or magnetic oxide on the read/write head of your
floppy disk can cause data transter ermors, a disk crash, oreven a costly
disk drive fallure. Regular use of Perfectdata head cleaning diskettes
can keep your drive heads clean and your system up and running. The |
Perfectdata systern can be used on single or dual-sided floppy disk
drives. (Comes complete with 2 cleaning diskettes, a4 oz. bottie of CS-
85 cleaning solution, and full instructions.)
5.25" Disk Drive Cleaning Kit $22.75
8 Disk Drive Cleaning $22.75
ORGANIZE AND PROTECT YOUR DISKETTES .
Organize your diskettes with an Innovative Concepts Flip "N’ Fite from
Mercury Micro. Holds up to 50 diskettes in a handsome smoke-colored
transparent plastic case.
Case for 5.25" Diskettes $23.756
Case for 8” Diskettes $29.75
WHAT'S YOUR FAVORITE NUMBER?
New for spring. Top quallty shirts with 64" or “20” printed In large
numerals on both front and back. 50/50 blend will not shrink. Specify
color and size and number choice. Avallabie in red or biue,

SM-L-XL
$7.50 each

ORDERING INFORMATION
Phone (301) 994-1122
SHIPPING
Add $1.50 fo all orders for shipping. We pay balance for UPS service on
all orders. Add $2.00 for COD. Maryland residents please add
5% state sales tax.

WRITE OR CALL FOR FREE COMPUTER ACCESSORY CATALOG:
SURGE PROTECTORS, DUST COVERS, BOOKS, DISK MAINTENANCE, BLANK
MEDIA AND MUCH MORE
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Mercury Micro Inc.
Dept. F

Cl Fleld Road
Mercury Micro D on, Md. 20630
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SOPHISTICATED TELE-COMMUNICATION IS HERE
THE COMMUNICATOR

for 4.0 Commodore Computers

JIM STRASMA’S REVIEW:
“THE BEST TERMINAL PACKAGE I'VE SEEN YET”

By April 1 (maybe sooner) it Will Be Even Better

SPEEDS UP TO 9600 BAUD
XON — XOFF
TRUE CTRL KEY (we do our own keyboard scan)

THE HARDWARE — A printed circuit board; easily instailed in the CBM. It uses

no CBM connsctors; gives a serial port with true RS232C standard.

THE SOFTWARE —

— Emulates the ADDS Regent 100, ADM 31 and/or the
TeleVideo 950.1 Or choosa the VT 100 model for use with DEC and VAX

computers.
— Runs coresident with BASIC programs; lets BASIC
programs and program on hast comp i 1o develop real-

ly sophisticated communication and control capabilities.

— The program is on ROM at either address; no disk loading
required. Uses only 512 bytes of RAM; will relocate itseif around any other
machine language program at top of memory.

— Will upload and downioad and run BASIC programs. With BASIC
program wil upload and download standard data files. 100 page manuai
gives program listing for BASIC programs.

Excellent text editor designed to work with THE COMMUNICATOR

THE COMMUNICATOR $200
Text Editor $40

1200 baud modems beginning at low, low $385, and even less when purchased
with THE COMMUNICATOR

AMPLIFY, INC.
2325 Macbride, lowa City, lowa 52240 319-337-8378

1 trademarks Adds Regent, Inc., Lear Liegier, Inc., Televideo Systems, Inc.

—_—

C64-FORTH
for the Commodore 64

FORTH SOFTWARE FOR THE COMMODORE 64

C64-FORTH (TM) for the Commodore 64 - $99.95

® Fig Forth-79 implementation with extensions

o Full feature screen editor and macro assembler

® Trace feature for easy debugging

® 320x200, 2 color bit mapped graphics

® 16 color sprite and character graphics .

® Compatible with VIC peripherals including disks, data set, modem,
printer and cartridges

® Extensive 144 page manual with examples and application screens

® “SAVETURNKEY” normally allows application program distribution
without licensing or royalties

C64-XTEND (TM) FORTH Extension for C64-FORTH - $59.95
(Requires original C64-FORTH copy)

o Fully compatible floating point package including arithmetic,
relational, logical and transcendental functions

® Floating point range of 1E+38 to 2E-39

® String extensions including LEFT$, RIGHT$, and MID$%

& BCD functions for 10 digit numbers including multiply, divide, and
percentage. BCD numbers may by used for DOLLAR.CENTS R
calculations without the round-off error inherent in BASIC real
numbers.

¢ Special words are provided for inputting and outputting
DOLLAR.CENTS values

¢ Detailed manual with examples and applications screens

(Commodore 64 is a trademark of Commodore)

TO ORDER - Specify disk or cassette version
- Check, money order, bank card, COD’s add $1.50
- Add $4.00 postage and handling in USA and Canada
- Mass. orders add 5% sales tax
- Foreign orders add 20% shipping and handling
- Dealer inquiries welcome

PERFORMANCE MICRO PRODUCTS

Commodore Compass (continued)

| Commodore Business Machines Executive 64 System

Another useful program on the system disk is 'COPY-
ALL' by Jim Butterfield. To use it, you need another 1541
addressed as unit 9 (see instructions in the manual or use
the ‘CHANGE UNIT’ program on the system disk|. This
will copy files from one unit to the other, regardless of
type and without loading them into memory. I have seen
at least one commercial single-drive backup program. If
you don’t have access to a second 1541, you should con-
sider getting such a backup program. |

Does anyone have any idea how to modify a 1541 so
that it behaves as drive 1 of unit 8? If this could be done,
the BACKUP and COPY commands [which already exist)
would be useful, and using programs such as disk-based
assemblers and word processors would be a lot more con-
venient. Commodore has plans for a dual serial drive, but
there is no telling how soon we'll see it.

Canadian Micro Distributors (500 Steeles Avenue,
Milton, Ontario, L9T 3P7 Canada) is working on an
accessory board called ‘Turbo 1541', which will con-
siderably speed the operation of the 1541. Rumored price
is about $100. It will be a card that plugs inside the 1541,
with a cable that connects to the VIC or C-64 port.

Executive 64 Display at CES

Commodore displayed its attaché-style computer
system at the Consumer Electronics Show in Chicago in
early June. The system includes a Commodore
64-compatible computer {complete with sound, graphics,
sprites, and 64K|), two 5 1/4' disk drives and a 5"

770 Dedh, Street. S-2 . . . .
@ canion?"y&A 02091 monitor. The system has a suggested retail price of $995.
(617) 828<1209
AICRO
S *
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From Here To Atari

Paul S. Swanson

ntering a long listing from a magazine is not an easy
task. I have entered many programs from magazines
and spent hours trying to get all of the mistakes out
of them. Being a programmer helps because I can follow
the logic in the program [usually] and find errors that way.

Letters I have received indicate that other people have
the same problem. Often the person typing is not a pro-
grammer, which compounds the problem. Unfortunately,
there is no simple solution.

There are a few routes to persue. If you get an error run-
ning a program you typed from a magazine, the line giving
the error may or may not be in error. The error may be
caused by a line the computer encountered earlier. Look
for other lines in the program that use the same
variable(s). Be careful of lower-case L (1) and the number
one {1) and upper-case O and the number zero {0).

Another route to persue is to contact other Atari
owners that may have entered the program. Even if the
other person couldn’t get it to work, comparing versions
may correct the problems. Local Atari user groups are very
good for this sort of collaboration.

If you have no modem on your Atari, find someone
who does. A program like AMODEM (a public domain
communications program| will allow an Atari with a
modem to download programs from local bulletin board
services, which are usually free. My last long program,
which is the Mode 10 painter program [MICRO 62:66),
was uploaded and is available on several bulletin board ser-
vices in the Cambridge, MA, area, some of which were
noted in the article (pg. 71}. One of those bulletin boards
does not exist anymore; the Cambridge AMIS board is no
longer on line, so I uploaded the program to one called The
Outpost at (617} 259-0181. MICRO has a bulletin board
{still in the experimental stage] and programs in the
magazine may be available in its download file. The
number to call is (603} 883-1576. If all goes well, all of the
listings in each issue of the magazine will spend a few
months in MICRO's download file. You will need a
modem on your Atari and a program that will allow
downloading to disk files, or a friend with that set up.

Logo

The Atari version of Logo is now available on a car-
tridge. This version has turtle graphics using the
equivalent of GRAPHICS 7 in BASIC, which is the same as
the turtle graphics implementation in Pilot. Atari Logo
sports up to four turtles. It uses the players for turtles and
supplies alterable shape tables for them. I have heard one
complaint about Atari Logo; it was that the turtles do not
always point exactly in the direction they are heading. I
have found this to be true. It looks like the turtles point in

as many as ten directions but the heading can be defined
much finer than that. Therefore, the turtle always points
within 36 degrees of its true heading.

The turtle positions use a 320 x 240 coordinate grid,
which means the turtle can be placed finer than the pixel
count {which is 160 x 96) can display. All 128 colors are
available, four of which may be assigned to the screen.
Color indirection can be used by drawing then changing
the color. Everything drawn will change to the new color,
similar to the way the BASIC SETCOLOR statement works.

Atari Logo supports two sound channels to generate
tones. A tone may be generated with controls on fre-
quency, duration, and decay. If a tone is sounded on one of
the channels and a second tone is requested for the same
channel, the computer will wait for the first tone to finish
before beginning the second tone.

Since I program mostly in BASIC and assembly
language, I found myself a little handicapped when
approaching Logo. There are no line numbers in Logo,
which means the familiar GOTO, GOSUB, and IF... THEN
with a line number doesn’t exist. Instead, Logo is com-
pletely procedure-oriented, adding commands to the
language by defining procedures. A procedure can also call
itself, and this type of recursive programming opens up
some interesting possibilities. I was unsuccessful at
finding someone who could compare the Atari Logo to
other versions on computers like the Apple. I will keep try-
ing and, if successful, I will have such a comparison for
next month.

Light Pens

If you built a light pen for your Atari using the instruc-
tions from ""An Inexpensive Lightpen for the VIC-20,
C-64, and Atari’’ by David Bryson (MICRO 61:82], then
you were able to obtain a phototransister (which I haven’t)
or you are having some problems with precision. The
phototransister Bryson uses has a 2-microsecond response
time; the only ones I have been able to find have response
times of around 8 microseconds, which really is not fast
enough for drawing on the screen.

The timing is most important in determining the
horizontal position of the pen. The scan line on the televi-
sion is made up of color clocks, which are the width of a
mode 7 dot (or mode 15 dot on the 1200XL). There are 160
color clocks across the normal screen (the width of the
blue area in the text mode). Therefore, one color clock
occurs in about .25 microseconds. In other words, the
response time of the phototransister specified by David
Bryson is within four color clocks horizontally, and the
response time of the more common 8-microsecond photo-
transister is within 16 color clocks. To combat the

(Continued on page 18)
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THE MICRO COMPUTER BUSINESS
WILL GROW FROM $10 TO $100 BILLION
IN THE NEXT EIGHT YEARS!

ARE YOU READY TO CASH IN?

The micro computer business is predicted to grow from its present $10 billion to $100 billion before 1990! Imagine the
possibilities this opens for you! No matter where you live, if you're starting up or presently in business, no other industry offers
you more opportunities!

Now, finally, ail the inside information you need to secure a prosperous future in this dynamic industry is available in
one place - THE COMPUTER ENTREPRENEUR MANUAL! - An immense information source, compiled by our inquisitive research
team, aided by a panel of experts and business people from all areas of the computer industry!

We present the inside story of more than 100 lucrative computer businesses you can enter, where you'li find the real
opportunities for the eighties: from one man operations like Programming Author, Word Processing Center or Consulting, to
Systems House, Service Bureau, Computer Store etc! Many at little or no investment! All the invaluable tacts and figures:
How to start, Capital needs, Profit estimates and Margins, How to Sell and Market, How missing technical or business
experience need not stand in your way, Source of Suppliers, etc! Details that could take years to find out on your own!

We'll show you inside tricks, like how to never again pay retail for computer products and consumer electronics, even for
one item - right now, while you're starting your business! How to get free merchandise and trade show invitations, etc. This alone
will more than pay for the manual! You'll read actuai case histories of other computer entrepreneurs, so you can learn from their
mistakes, and profit from their success stories! Where you'll be one year from now depends on your actions today! Let us
show you how to take the first crucial steps!

Order now and take advantage of our limited introduction special, THE COMPUTER ENTREPRENEUR MANUAL, and a
six month subscription to THE COMPUTER ENTREPRENEUR REPORT/NEWSLETTER ( so you're always up-to-date with the
industry ), both for only $29.95! You must be convinced on how easy you can strike it rich in the micro computer business - or you
may return the manual for a full refund within thirty days! USE OUR TOLL FREE NUMBER TO ORDER!

EVERYTHING YOU NEED TO KNOW
TO SUCCEED IN THE COMPUTER BUSINESS
IS ALL IN THIS MANUAL!

THE COMPUTER ENTREPRENEUR MANUAL has the answers to ail your questions about
selecting, starting and succesfully running a computer business! There has never been such a
comprehensive collection of know-how and information about this business in one piace! All the
facts you need to plan and acheive your goals in easy-to-follow, step-by-step instructions!

These are some of the 100-plus businesses covered in PART ONE of the manual, with the
facts on How to start and run, Start-up Cost ( Even how to operate on a shoestring ), What profits
to expect Wholesale prices, Mark-ups, Suppllers, future outlook, case histories for each, etc:

House, Soft e Author ( who to sell to and who to avoid ), Service Bureau, Soft-
ware Publlsher { How to find programs that seil. Word Processing Service, Consulting and Con-
sultant Broker ( use your skills or those of others, make $150 - $1000 a day!), The incredible

, Comp Store { Franchises: Pro and Contra, or a low inventory store in your
home! ), OEM, Hardware Mfg, Data base and Teletext Service ( big prospects! ), Used Com-
puters, Repairs, Rent-A-Computer, Promote Fests and Trade Shows, Turnkey Systems,
Bartering, Mail Order, Compile and rent mailing lists, Specialized Data Headhunting and Temp Help Service, Tech Writer Shop, Custom Engineering, The
highly protitable Seminars and Training Businesa, and many more!

Many new ideas and ground floor opportunities! interviews and success stories on companies of all sizes! Privy into on the profits made: How some
computer store operators net $100 - $250,000! Little known outfits that made their owners millionaires, one of these low-key companies, making simple boards,
went from nil to $20,000,000 and 100 employees in four years! Programmers that make $300,000, Thousands of micro millionaires in the making, etc!

Whatever your goal is - Silicon Valley Tycoon, or just a business at home - we guarantee you'll find a business to suit you - or your money back!

PART TWO of the manual is loaded with the know-how and "’streetfighting” savvy you need, both as a novice or business veteran, to get started. to stay
and to prosper in the micro computer business! A goldmine of information in clear and easy-to-use instructions: How to prepare your Business Plan, Outside
financing, The mistakes you must avoid, How to hire and manage employees, Incorporation ( when, and how 1o do it cheaply ), Surviving bad times, Record
Keeping, how to estimate your market before you start, Use multiple locations to maximize profits, how to promote and stay steps ahead of the competi-
tion! How to get free advertising, free merchandise, free advice, Power negotiating with suppliers to double your profit margins, etc! Even how o keep a
present job while starting a business part time!

Don't miss this opportunity 1o be part of this great industry - the next success story could be your own! Order the manual today! Part one and two,
bound in a deluxe ring binder, where you can also collect our newsietter ( free for six months with the manual - a $32.50 valuel ) - all for only $29.95!

Order by phone (Credit cards only), or use the coupon:

IIIII%( 1] nin HHIIHIN
Mail to THE COMPUTER ENTREPRENEUR PUBLISHING CO.
PO BOX 458, Grand Central Statlon, New York, N.Y. 10163
Please send me THE COMPUTER ENTREPRENEUR
MANUAL, and the six month tree subscription to

THE COMPUTER ENTREPRENEUR REPORT/NEWSLETTER.

THE COMPUTER ENTREPRENEUR NEWSLETTER — '
ALL THE LATEST INSIDE BUSINESS NEWS! CALL TOLL FREE!

| CHARGE IT! Al for only $29.95, plus $3 for postage/handting ( NY resi-
Now! SIX MONTHS FREE WI ”'l YOUR MANUAL! Credit Card Orders dents: addy$2464 for sales tax ). It t dgecide not tgo keep the
You're always attuned to the industry, and your manual, | may return it within 30 days for a full refund.
manual kept up-to-date, with our newsletter! Each issue has { MC, VISA only ) '
the latest business news, ideas, new suppliers, our in- accepted 24 hours/day NAME:
dispensible watchdog’ column on protits, discounts 1-800-227-3800
{ don’t miss mfg’s promos, like recently, when top video moni- h - - ADDRESS:
tor sold at $80 - that's half wholesale, one third of the retail Ask for extension 1135

price! ), the competition, the big deals, etc! Feature stories " .
with start-up info and case histories on new micro busi- In Calitornia call
nesses! 1-800-792-0990

CITY, STATE, ZIP:
[] Check or M.O. enclosed Charge to [] VISA [ MC

You'll get invitations to trade shows and conventions, CARD#:
the usage of our advisory service and cur discount buying
service for your purchases! VISA Exp. Date:
You'll find many items in our newsletter that will save A —_
SIGNATURE:

you the cost of your manual many times over! © 1982, THE COMPUTER ENTREPRENEUR
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(OMPILE
ATARI BASIC
AND FLY!

4

Wwith ABC™, Monarch’'s ll new BASIC
compiler for ATARI 400 ™ and 800, you
develop and debug pro-  grams using
your ATARI BASIC car- #tridge, then
use ABC to transform g them into
compact code that runs ® up to 12
times faster, without the @ cartridge
(and protects your somce\code, too).

40K and disk required.
diskette and manual,
money order for
manual alone).

r

’I Mastercard/Visa by phone. Dealer

’ For your ABC
send check or
$69.95 (or $9.95 for
Monarch Data Systems

P.O. Box 207, Cochituate
MA 01778, (617) 877-3457.

ATARI 800 are trademarks of ATARI, Inc.

SCIENTIFIC 5

inquiries invited. Mass. residents add
5% sales tax. ATARI, ATARI 400, and
QWARE  ASSHCIATES, LT0.
o

-CQr

Questionnaire Analysis Software

* Microcomputer based
Avoid the expense of contract services -- do everything in-house on
your own Apple I+ microcomputer.

+ Easy data entry
Avoid time consuming keypunching. Uses respondent-marked cards
entered with an Optical Mark Reader (keyboard entry olso possible).

« Comprehensive data analysis
Sort an ony variable(s), tally all responses, conduct crass tabs,
correlations, linear regression, frequency distributions, and more.

» Camplete editing capabilities
Weight items, derive composites, add or delete items, ond more

+ Easy-to-use
Programs are user friendly, menu driven, and interactive. Na special
camputer expertise is required.

Coll or send for more information today.

SCIENTIRIC SUYTRARE ASSUCIATES, ATD.

BOX 208 - WAUSAU, Ri. SLLGEL
TELEPHONE:  (79) 8L5 - 20EE

Apple li+ is a registered trademark of Apple Camputer, Inc.

From Here to Atari (continues)

problem, I have developed a method for reading the pen.
The method is not perfectly sound, but it usually works.
Take multiple readings of the pen and use the lowest
horizontal value after adjustments are made.

The vertical coordinate of the light pen is usually good
the first time read. It denotes vertical position in units of
two scan lines, so this number, obtained by a PEEK(565],
will range from around 16 to around 111. The horizontal
reading, which is a PEEK(564), has several complications.
First, zero happens about two-thirds of the way across the
screen. The left edge of the screen may be around 80 or 90.
To reduce the horizontal reading, if the reading is below
40, add 228. Ignore readings, after this adjustment, that are
below 80; these are false readings, indicating points that
are not on the screen. Of the remaining readings, pick the
lowest of 10 or 20 readings. This won't be perfect, but it
will be fairly close. The differences in television sets and
computer signals will make the readings of the left and
right hand edges vary a little, but there will still be a count
of 160 color clocks horrizontally.

In persuing the topic of light pens, I contacted General
Electric and spoke to William Sahm, one of their applica-
tion engineers. He gave me a circuit that helped enhance
the response of a phototransister in this type of applica-
tion. It required three resisters and a capacitor, all housed

@~ 9

Pin 6
3 100K
Pin 1 L 33K
VAL
O1uF | |I
T 22K

Pin 8

®

Schematic for Light Pen with blessing circuit.
Keep all leads as short as possible to avoid
external effects.

in the light pen itself. What it did was bias the transistor so
that the range of light from the screen fell into the linear
area of the transistor’s response curve, making it much
more reliable. The parts required for this are a .01
microfarad disk capacitor, 100K, 33K, and 22K resistors.
Wire it according to the schematic below, keeping all leads
as short as practical and all close to the phototransister. Be
careful when soldering to the phototransister because
these devices are very sensitive to heat.

Also, a better response may be obtained using twisted
or ribbon cable (instead of the specified shielded cable) to
run the signal from the light pen to the computer.

(continued)
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Fl'om Here to Atari {continued)

Although shielded cable does cut down on the radio emis-
sions from the wire, it also introduces a lot of unwanted
capacitance. I used a ribbon cable with the ground and
switch return on one side and the signal, which is con-
nected to pin 6, on the other side of the ribbon. This also
cuts down on the capacitance by keeping the signal away
from the ground wires. With the biasing circuit in the pen,
there is no longer any need for the 100K resistor between
the signal line and the +5-volt line. The ribbon cable, if
that is used, should be set up in the order indicated on the
schematic. Another possibility is to use a four-conductor
ribbon, ordering the wires as the light pen [connected to
pin 6}, an unconnected wire, the switch return {connected
to pin 1}, then the ground wire. Keep all leads, including
the length of cable between the computer and the light
pen, as short as is practical. This will cut down on the
capacitance as well as the resistances from the wire. Since
the signals are radio frequency signals, it also cuts down
on the possibility of interference with radios in the area by
making the antenna a little shorter. Three feet should be
adequate for the length of the wire between the plug and
the light pen.

You may contact Paul at 97 Jackson St.,
Cambridge, MA 02140.
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SOFTWARE
ViC20/C64

QUALITY SOFTWARE ON TAPE AND DISK

STATISTICS: TAPE DISK

MEAN & STANDARD DEVIATION
ONE-WAY ANOVA

GAUSIAN DISTRIBUTION

SKEWHART DISTRIBUTION* 16K
LINEAR REGRESSION* 8K 16K
GEQMETRIC REGRESSION* 8K 16K
HARMONIC REGRESSION* 8K 16K
EXPONENTIAL REGRESSION* 8K 16K
LOGARITHMIC REGRESSION* 8K 16K
POWER FIT REGRESSION* 8K 18K
QUADRATIC REGRESSION* 8K 16K
BEST FIT REGRESSION* 8K 16K

BUSINESS:

BREAKEVEN ANALYSIS
BUDGET ANALYSIS
CASH FLOW
DEPRECIATION
EXPECTED VALUE
FORCASTING

MOVING AVERAE

EXPONENTIAL
INVENTORY PROJECTION
INVENTORY TURNOVER
LEASE/BUY
PRODUCT COST
PRODUCTION SIZE
RATIO

RETURN ON INVESTMENT
MAILING LIST 8K

HOME:

AMORTIZATION
MORTGAGE
MORTGAGE COMPARER
PHONE DIRECTORY .

*16K VERSION SUPPORTS PRINTER
To Order: CONSTELLATION SOFTWARE
94 Clerk Street
Jersey City, N.J. 07305
(201) 432-0926

Check, Money Order, and COD (add $3). Handling Charge $2.
Sand for our catalog.

g
g

BS558850 Rt
38888338888
BRARG AR ]
3838833388883

£885855558888558
5835333555555553
§885533258588858

-

8888
5553
8888

SOFTWARE GAZETTE

A Bi-Monthly Journal of Notes,
Reviews and Articles _
Five Years of Service to the PET Community

< .

The, Independent U.S. Magazine for
Users of Commodore Brand Computers
EDITORS: Jim and Ellen Strasma
$20 US / YEAR
Sample Issue free on request, from:

635 MAPLE, MT. ZION, IL 62549 USA
217/864-5320
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CoCo Bits

John Steiner

The MC-10 Color Computer

Radio Shack’s new MC-10 was
introduced at the end of May. The
new color computer uses a 6803
processor and has a sub-set of Ex-
tended Color BASIC. The language
is more powerful than Color
BASIC, yet not as powerful as Ex-
tended BASIC.

I have worked with an MC-10
and found its keyboard difficult to
use. It does allow single key entry
of BASIC keywords by using a con-
trol key, but unfortunately the
control key is where the left shift
key normally is, so all shifts must
be done with the right hand. The
MC-10 is capable of printing block
graphics from the keyboard.

The computer has a serial 170
port for a printer or modem, and
will make an inexpensive ter-
minal. Curiously, line printer syn-
tax is LPRINT rather than the stan-
dard CoCo PRINT # — 2. Bob Rosen
of Spectrum Projects sent me a
note with the following printer
baud rate pokes.

BAUD POKE

300 16932, 240
600 16932, 118
1200 16932, 60

2400 16932, 25

4800 16932, 10

There is no joystick input on
the MC-10, and the expansion con-
nector is a 34-pin connector op-
posite in polarity to the standard
CoCo. Memory expansion will be
available to 20K. Cassette I/O is at
1500 baud, however CoCo and
MC-10 tapes are not compatible.

The Dragon 32

I recently received a letter from

F. J. Philbrow of Cheshire,

England. He has a Dragon 32, a
computer similar to the Color
Computer. Mr. Philbrow sent
along a complete comparison chart
of CoCo BASIC tokens and Dragon
32 tokens. Though there are many
similarities, there are also many
differences. If you would like the
list, send me a stamped, self-
addressed envelope. (See my ad-
dress at the end of the column.)
The Dragon will run much of the
CoCo software, but there are
distinct differences. For example,
it uses two rows of 4116s instead of
the 4164s CoCo uses.

Educational Software

The CoCo is being supported
by several education software com-
panies, in addition to the educa-
tion software support from Radio
Shack. While I was at Rainbowfest,
I picked up an excellent educa-
tional software package from the
Follett Library Book Company.
The package is called MOPTOWN
PARADE and has become a favorite
of my four-year-old daughter.

Moptown provides an excellent
example of how a computer can be
used to teach the concepts of
logical thinking. The program
series is available on three
cassettes or two disks and consists
of eleven games. The simplest
games are written for an age level
of three to four years and teach the
concepts of sameness and dif-
ferentness. During the progression
of the series, more abstract con-
cepts are taught. ‘

Another first rate package is
Early Games For Young Children
from Counterpoint Software. The
nine games are attractive to my
daughter, though they are not
quite as interesting to her as Mop-
town Parade. Early Games covers
numbers, addition, subtraction,
and the alphabet. A drawing board

is included for creating simple
block graphic pictures. The unique
picture menu makes it easy for
young children to select a program
they desire.

New CoCo Bulletin Board

Those of you with terminal
software who want to contact me
or send tidbits of CoCo info may
do so via the Dakota Database. The
system is up and running evenings,
and by the time you read this
should be available 24 hours daily.
The bulletin board sports full
upload and download capabilities,
so you may upload a file and leave
a private message to me on the
E-mail system. I am the SYSOP.

For those who are curious, the
system consists of a TDP-100 with
64K, two disk drives, a Hayes
Smartmodem, and a Sanyo green
screen monitor. Software to run
the system was written by Silicon
Rainbow Products. The data line
can be reached by dialing
701-280-1928. I will pass along any
other CoCo bulletin board
numbers if you send them to me.

I also check into Compuserve,
though only on a monthly basis.
My user number is 73075,1735.

Color Mod for early TDPs

When I first got my TDP-100 I
noticed a definite difference in
high-resolution color graphics
from my earlier CoCo. There is a
problem in those early TDPs. Later
model TDPs are coming out with a
slight modification. Ron Krebs of
Mark Data Products was kind
enough to provide the correction
and gave me permission to pass it
along. You can tell if your machine
has the modification already in-
stalled by looking near U9, the

(Continued on page 22)
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THE NEWEST RELEASE FROM ARTISAN SYSTEMS CORP.

DP-09

2MHZ DUAL 68BO0O9E
OPERATION PROCESSORS
256K DRAM FLOPPY
CONTROLLER
6 RS-232 WINCHESTER
SERIAL PORTS INTERFACE
8 28-PIN 4 LAYER
SOCKETS PC BOARD
6809 BASED SINGLE BOARD SYSTEM re-
5V, 4A
FEATURES: oy an

& 68BO9E ADVANCED 8/16 BIT SYSTEM PROCESSOR WITH
MEMORY MANAGEMENT HARDWARE ALLOWS FOR
ONE MEGABYTE ADDRESS SPACE

$ 64K - 256KBYTE DRAM

® 8 EACH 28-PIN SOCKETS FOR UP TO 128KBYTE EPROM
EPROMS CAN BE 2732, 2764 OR 27128
IN ADDITION 2KX8 OR 8KX8 STATIC RAMS MAY BE USED

® SiX RS-232 SERIAL PORTS WITH FULL MODEM HANDSHAKE
ADVANCED 6551A ACIAS WITH SOFTWARE BAUD RATE
SELECT OF 110 TO 19.2KBAUD

® 6522A INTERFACE CHIP PROVIDES TWO 16-BIT TIMERS
PLUS TWO 8-BIT PARALLEL PORTS (UNBUFFERED)

7 8 AUTO-VECTORED INTERRUPTS FOR HIGH SPEED 1/0 HANDLING

® 50-PIN EXPANSION SOCKET

TERMS:

ALL ORDERS PREPAID, VISA, OR MASTERCARD
ALLOW 3 TO 4 WEEKS FOR DELIVERY

ADD 2 WEEKS FOR PERSONAL CHECKS

® INDEPENDENT 68BOYE SUBSYSTEM FOR DISK CONTROL

1-4 FLOPPYS 5" OR 8" S8SS DS SD DD

SAS| INTERFACE ALLOWS 5-45MBYTE WINCHESTERS

TO BE CONNECTED USING EXTERNAL CONTROLLER

THE SUBSYSTEM USES A PROPRIETARY DMA TECHNIQUE

FOR HIGH SPEED OPERATION

® FLEX OPERATING SYSTEM IS AVAILABLE

PRICES:
DP-09 AT 64K 4 SERIAL PORTS $895
FLEX FOR DP-09 $150
0S-09 LEVEL ONE & TwWO CALL
FORTH CALL

ARTISAN SYSTEMS CORP.
410 CROSS ST.
WINCHESTER, MA 01890
(617) 721-2109
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_, Leap into
anew
dimension

with

Aztec C!

C COMPILERS-COMMON FEATURES:
* UNIX YER 7 compatibility » standard float, double, and long support * run time library with full 170
and source ¢ fast compilation and execution ¢ full language.

AZTEC C It CP/M (MP/M? $199
* produces relocatable 8080 source code * assembler and linker supplied * optional M80 interface ¢
SID/ZSID debugger interface # library utility ®* APPLE requires Z80 and 16K card

AZTEC C I [ APPLE DOS  $199
 relocating assembiler supplied ® APPLE SHELL ¢ VED editor » library and other utilities
* requires 16K card

C86 IBMPC MSDOS C(P/M-86 5249
* directly produces 8088/8086 object code ¢ finker supplied

Manuals—$30 ORDER BY PHONE OR BY MAIL-Specify products and disk format

MANNX

software systems
Box 55, Shrewsbury, N.J. 07701 (201) 780-4004

=

CP/M FORMATS: 8" STD. HEATH, APPLE, OSBORNE, NORTHSTAR,  OUTSIDE USA-Add $10 In N.J. add 5% sales tax

coco Bits {continued)

TS FREE!

Announcing the NEW, Summer 1983 Moore Computer Forms and Supplies Catalog

= Our new, 80-page Summer Catalog features
more than 800 quality, brand-name products—
all guaranteed to meet your 100% satisfaction
or your money back

® For all your computer or word processor needs,
a wide selection of magnetic media, disk stor-
age, binders, ribbons and furniture

m Over 40 pages of multi-purpose computer forms
and labels at low prices, including an ALL-
NEW 34-page section of imprinted forms

® Unmatched customer services, like fast order

H - processing, custom imprinting, emergency over-
Now with a NEW 34 p_a ge' night detivery, plus exclusive toll-free Techni-
computer forms section!  calProduct Assistance

] YES! send me a FREE 80-page, full-color
copy of the Summer 1983 Moore Catalog

Mail this coupon or call
toll-free

1-800-323-6230 C

(In Minois, Call (312) 459-0210)

video display generator and tran-
sistor Q3.

You will need to stop at an elec-
tronics supply store to obtain the
following parts:

75 pf disk ceramic capacitor

33 Kohm Y watt resistor

27 microhenry choke JW Miiler
part no. 9230-54

You shouldn’t have any prob-
lem finding the capacitor and
resistor, but the choke might be a
little more difficult. If an elec-
tronic parts store can’t help, stop
at a radio/tv repair shop; if they
don’t have it, they can probably
get it.

Once you have the parts, wire
them in series with the choke in
the center. Put some insulated tub-
ing around the assembly and solder
the free resistor end to the emitter
lead of transistor Q3. Connect the
free capacitor lead to pin 33 of
U9, the 6847 video display gene-
rator chip.

I easily installed the modifica-
tion and have had much better
looking color on high-resolution
graphics displays.

Address of companies mentioned
in this column:

Counterpoint Software, Inc.
Suite 140 Shelard Plaza North
Minneapolis, MN 55426

Follett Library Book Company
4506 Northwest Hwy (Rt 14 & 31}
Crystal Lake, IL 60014

Mark Data Products
24001 Alicia Parkway, No. 226
Mission Viejo, CA 92691

Silicon Rainbow Products
663 South Bernardo Ave Suite 225
Sunnyvale, CA 94087

l !
| |
: YOUR NAME TMLE BUSINESS PHONE {
Catalog Group Spectrum Projects
COMPANY NAME
{ !_\A MOORE ; 93-15 86th Drive
| MOOCRE [psasiny ADDRESS | Woodhaven, NY 11421
| A Division of Moore Business Forms ary STATE zp |
| Cvﬁegﬁ]xg z?L 60090 COMPUTER MAKE ANO MODEL | You may contact Mr. Steiner at 508
| Dept. 125411 P OTUSIESS O OF ENPLOVERS | Fourth Ave. NW, Riverside, ND 58078}
- AICRO
——
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wabash

diskettes :
$1.29 each!

Now get Wabash Quality at a CE Price

For over 17 years, Wabash has been making high quality
and dependable computer products. Wabash diskettes
are made to provide error-free performance on your com-
puter system because every diskette has been totally and
hypercritically tested. Since you can now buy Wabash
computer products directly from CE, the world’s largest
distributor of magnetic media, you can now get maximum
savings on every order. You can even order toll-free.

New Wabash Six Year Warranty

The quality of Wabash diskettes is stressed throughout
the entire manufacturing process. After coating, all Wabash
diskettes go through a unique burnishing process that
gives each diskette a mirror-smooth appearance. Wabash
then carefully applies a lubricant that is specially form-
ulated to increase diskette life. Then, to keep out foreign
particles, a unique heat seal bonds the jacket and liner
together to help prevent contamination. After 100% hyper-
critical testing and certification, Wabash then packages
each diskette, (except bulk pack) in a super strong and
tearresistant Tyvek® evelope. The final Wabash product is
then shrink-wrapped to insure cleanliness and reduce
contamination during shipment. Wabash diskettes are so
very reliable that Wabash now offers a six year warranty in
case of defects in materials orworkmanship on all diskettes
purchased directly from Communications Electronics.

New...Wabash Diskette Duplication Services
Communications Electronics has teamed up with Wabash to
provide a single-source solution for the diskette duplication
requirements of software developers, OEM’s and distributors.
Ali service isin-house, to give you fast, dependable service. In
most cases, delivery can be completed in five days. Whether
you require 100, 1,000, or 10,000 copies per week, call CE
first for a no obligation price quote. For additional information,
please write us on your letterhead with your requirements.

CE quant
SAVE ON WABASH DISKETTES rice
Product Description . Part # per d sk ($)
8" SSSD 1BM Compatible (128 B/S, 26 Sectors) F111 1.89
8" SSSD Shugart Compatible, 32 Hard Sector F31A 1.89
8" SSDD IBM Compatible (128 B/S, 26 Sectors) F131 2.39
8" DSDD Soft Sector (Unformatted) F14A 2.99
8" DSDD Soft Sector (256 B/S, 26 Sectors) F144 2.99
8" DSDD Soft Sector (512 B/S, 15 Sectors) F145 2.99
8" DSDD Soft Sector (1024 B/S, 8 Sectors) F147 2.99
5%" SSSD Soft Sector w/Hub Ring M11A 1.49
5%" Same as above, but bulk pack w/o envelope M11AB 1.29
5%" SSSD 10 Hard Sector w/Hub Ring M41A 1.49
5%"” SSSD 16 Hard Sector w/Hub Ring M51A 1.49
5Y%" SSDD Soft Sector w/Hub Ring M13A 1.79
5%" Same as above, but bulk pack w/o envelope M13AB 1.59
5%" SSDD 10 Hard Sector w/Hub Ring M43A 1.79
5%" SSDD 16 Hard Sector w/Hub Ring M53A 1.79
5%" DSDD Soft Sector w/Hub Ring M14A 2.69
5%" Same as above, but bulk pack w/o envelope M14AB 2.49
5'%" DSDD 10 Hard Sector w/Hub Ring M44A 2.69
5%"” DSDD 16 Hard Sector w/Hub Ring M54A 2.69
5'%" SSQD Soft Sector w/Hub Ring (96 TPI) M15A 2.59
5Y%" DSQD Soft Sector w/Hub Ring (96 TPI) M16A 3.69
5% Tyvek Diskette Envelopes - Price per 100 Pack TES 12.00

SSSD = Single Sided Single Density; SSDD = Single Sided Double Density;
DSDD = Double Sided Double Density; SSQD = Single Sided Quad Density;
DSQD = Double Sided Quad Density; TPI = Tracks per inch.

No. 64 - September 1983

Quantity Discounts Available
Wabash diskettes are packed 10
disks to a carton and 10 cartons
to a case. The economy bulk
pack is packaged 100 disks to a
case without envelopes or labels.
Please order only in increments
of 100 units for quantity 100
pricing. With the exception of
bulk pack, we are also willing to
accommodate your smaller or-
ders. Quantities less than 100
units are available in increments
of 10 units at a 20% surcharge
above our 100 unit price. Quan-
tity discounts are also available.
QOrder 500 or more disks at the same time and deduct 1%; 1,000 or
more saves you 2%; 2,000 or more saves 3%; 5,000 or more saves
4%; 10,000 or more saves 5%; 25,000 or more saves 6%; 50,000
or more saves 7%, 100,000 or more saves 8%, 500,000 or more
saves 9% and 1,000,000 or more disks earns you a 10% discount
off our super low quantity 100 price. Almost all Wabash diskettes
are immediately available from CE. Our efficient warehouse
facilities are equipped to help us get you the quality product you
need, when you need it. If you need further assistance to find the
flexible disk that's right for you, call the Wabash compatibility
hotline. Dial toll-free 800-323-9868 and ask for your compatibility
representative. [n lllinois or outside the U.S. dial 312-593-6363
between 9 AM to 4 PM Central time.

Buy Wabash Diskettes with Confidence

To get the fastest delivery from CE of your Wabash computer
products, we recommend you phone your order directly to our
Computer Products Division and charge it to your credit card. Be
sure to calculate your price using the CE prices in this ad. Written
purchase orders are accepted from approved government agen-
cies and most well rated firms at a 30% surcharge for net 30
biiling. For maximum savings, your order should be prepaid. All
sales are subject to availability, acceptance and verification. All
sales are final. All prices are in U.S. dollars. Prices, terms and
specifications are subject to change without notice. Out of stock
items will be be placed on backorder automatically unless CE is
instructed differently. Minimum prepaid order is $50.00. Mini-
mum purchase order $200.00. Ali shipments are F.O.B. Ann Arbor,
Michigan U.S.A. No COD’s please. Non-certified and foreign
checks require bank clearance.

For shipping charges add $8.00 per case or partial
case of 100 8-inch flexible disks or $6.00 per case or
partial case of 100 5%-inch mini-diskettes for U.P.S.
ground shipping and handling in the continental U.S.A.

Mail orders to: Communications Electronics, Box 1002,
Ann Arbor, Michigan 48106 U.S.A. If you have a Visa
or Master Card, you may call and place a credit card order.
Order toll-free in the U.S. Dial 800-521-4414. In Canada,
order toll-free by calling 800-265-4828. If you are outside
the U.S. orin Michigan dial 313-994-4444. Telex anytime
810-223-2422. Order your Wabash diskettes today.
Copyright ©1983 Communications Electronics™ Ad #U12483

MEMBEH I
n RECT
WARKETING ASSOCIATION

OrderToll-Free! wabash
800-521-4414 error-free

In Michigan 313-994-4444 diskettes

™

Al COMMUNICATIONS
ELECTRONICS™

Computer Products Division

818 Phoenix O Box 1002 O Ann Arbor, Michigan 48106 U.S.A.
Order TOLL-FREE 800-521-4414 or outside U.S.A. 313-994-4444
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Applev Slices

by Jules Gilder

the Apple world. Apple has re-

leased a new version of DOS to
software developers, more information
on Mackintosh has surfaced, and Videx
has just come out with a fantastic new
display board that will let you get as
many as 160 characters per line on a
video display.

About eight months ago, rumors
were rampant that Apple was planning
to come out with a new DOS that
would obsolete DOS 3.3. Cryptically
referred to as XDOS, it was supposed to
make it possible to transfer files be-
tween Apple Iis and MMs. Well, it
has finally been announced. Known
officially as ProDOS, the new disk
operating system has been released to
software developers. You won’t be able
to get your hands on it, however, until
the first quarter of 1984, when it will be
released to the public.

Apple has not yet said how much
the new DOS will cost, but the com-
pany has indicated that, unlike the
DOS 3.3 upgrade, which required a
hardware change in the form of new
PROMs, the upgrade to ProDOS will
not require any hardware changes [and
here's the catch] to any Apple that has
at least 64K of RAM. Is it just coin-
cidence that Apple Language Card
prices, which have been hovering
around $100, have just jumped to $1407

Apple points out that ProDOS uses
the same Unix-like hierarchical file
structure, file-naming techniques, and
data formats as SOS, the operating
system used on the Apple III. Because
of this, it will be possible to transfer
data files from an Apple II to an Apple
Il and vice versa. A big plus for Pro-
DOS is that it makes it possible to use
files that are larger than 143K, which is
the maximum amount of data that can
be stored on a single DOS 3.3 floppy
diskette. This ability to automatically
span disk drives will make it possible
to use programs that formerly were
limited to systems with a hard
disk drive.

It should be pointed out that while
Apple says that ProDOS does not make
DOS 3.3 obsolete, they are never-

Exciting things are happening in

theless encouraging software
developers to use ProDOS instead of
DOS 3.3 for new applications on the
Apple 1I.

Apple II Prices to Drop

The much rumored Mackintosh
computer, which an Apple spokesman
says doesn’t exist because it hasn't
been officially announced, is scheduled
to come out in the first quarter of 1984,
according to reliable sources. The price
of the machine is likely to be in the
$1500 price range. This has been de-
duced from reports that Apple is mak-
ing large quantities of the Mackintosh
computer available to universities for
about $1000 each. Rumors throughout
Silicon Valley also peg the price of the
Mackintosh near this value.

With the Mackintosh coming out at
such a reasonable price {and it is for the
computing power offered) the question
that begs to be answered is, 'What's
going to happen to the Apple lle?’’ The
answer is, the price will probably go
down significantly. With only a few
dozen chips in the new Ile, manufactur-
ing costs are substantially lower than
they were for the old Apple T Plus.
Therefore, it would not be surprising at
all to see the Apple e drop to $600.
And if Apple really wants to get ag-
gressive and start competing with
Commodore, which is currently selling
a 64K computer for about $300, we
might see the price of an Apple Ile drop
even lower. If Apple does take on Com-
modore, we can expect to start seeing
prices drop in October, in time for the
Christmas buying season.

Mackintosh promises a lot of com-
puting capability. Based on the
Motorola 68000 microprocessor, the
same one used in the Lisa computer, it
is expected to come with 128K of RAM
and a built-in, high-resolution video
monitor. Industry sources indicate that
the computer will be similar in many
ways to the Lisa, sporting a mouse,
multiple windows, and graphic icons,
but will not be compatible with it. One
indication of this incompatibility is
that Lisa uses a specially designed
double-sided 5 1/4-inch disk drive,
while Mackintosh is expected to come

with a built-in 3 1/2-inch micro floppy
disk drive.

An Outstanding
Video Display Board

What has to be the best video
display board produced for the Apple I
yet has just been introduced by Videx of
Corvallis, OR. The company that
brought thousands of Apple II owners
80-column capability has now doubled
it and come out with a card that can
give you as many as 160 characters per
line. Dubbed UltraTerm, the new card
features nine display modes and costs
$379. These include the normal
40-column display, an 80-column by
24-row display — which emulates
Videx's earlier Videoterm board, a 96
x 24 display, a 160 x 24 display, and
five interlaced video display modes.
The interlaced video mode results in a
higher quality character in which the
vertical elements of the character are
more completely connected. They are
impressive. Included in the interlaced
mode are: 80 x 32, 80 x 48, 132 x 24,
and 128 x 32 displays. Depending on
what mode you are using, you can
display as many as 4096 characters on
the screen at one time.

In addition to increasing the
number of characters you can display
on a line, UltraTerm also gives a
character-by-character selection of one
of two sets of special character at-
tributes that change the intensity of the
display. Thus you can have normal and
high-resolution characters displayed, or
normal and inverse characters, or
highlight and lowlight. The latter
may be applied both to normal and in-
verse text.

All of UltraTerm’s display modes
are software selectable and the
character set used for display has an 8
x 12 dot matrix. This character set
includes the 96 printable ASCI
characters. The lower-case characters
in the set can even be entered from an
unmodified keyboard by using the
CTRL-A as a toggle between the two
cases. In addition to the ASCI set,
there is a 15-character line-graphics
character set and a 7-character block-

graphics font.
(Continued on page 26)
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Products for Commodore, Atari, Apple, and others!

THE MONKEY WRENCH II
6@ A PROGRAMMERS AID FOR ATARI 800
NEW AND IMPROVED — 18 COMMANDS
PLUGS INTO RIGHT CARTRIDGE SLOT

If you are a person who likes to monkey around with
the ATARI 800, then THE MONKEY WRENCH Il is
for you!! Make your programming tasks easier, less
time-consuming and more fun. Why spend extra
hours working on a BASIC program when the
MONKEY WR%NCH cando it for you in seconds.
It can also make backup copies of boot type
cassette programs. Plugs into the right slot and
works with ATARI BASIC cartridge.

The MONKEY WRENCH provides 16 direct mode
commands. They are: AUTO LINE NUMBERING — Pro-
vides new line numbers when entering BASIC program
lines. RENUMBER — Renumbers BASIC's line numbers
including internal references. DELETE LINE NUMBERS
— Removes a range BASIC line numbers.

VARIABLES — Display all BASIC variables and their current value. Scrolling — Use the
START & SELECT keys to dispiay BASIC lines automatically. Scroll up or down BASIC pro-
gram. FIND STRING — Find every occurrence of a string, XCHANGE STRING — Find every
occurrence of a string and replace it with another string. MOVE LINES — Move lines from
one part of program to another part of pragram. COPY LINES — Copy lines from one part
of program to another part of program. FORMATTED LIST — Print BASIC program in
special line format and automatic page numbering. DISK DIRECTORY — Display Disk
Directory. CHANGE MARGINS — Provides the capability to easily change the screen
margins. MEMORY TEST — Provides the capability to test RAM memory. CURSOR
EXCHANGE — Allows usage of the cursor keys without holding down the CTRL key.
UPPER CASE LOCK — Keeps the computer in the upper case character set. HEX CON-
VERSION — Converts a hexadecimal number to a decimal number. DECIMAL CONVER-
SION — Converts a decimal number to a hexadecimal number. MONITOR — Enter the
machine language monitor.

In addition to the BASIC corhmands, the Monkey Wrench also contains a machine

language monitor with 16 commands used to interact with the powerful features of the
6502 microprocessor.

S )

$59.95

‘@“ VIC RABBIT CARTRIDGE

AND CBM 64 RABBIT CARTRIDGE
NEW FEATURE!

“High Speed f\/
Cassette U
Load and Save!” § N

$39.95

rtri
(mcludes soray' @ tor VIC
Don’t waste your Life away waiting to LOAD
and SAVE programs on Cassette Deck.
Load or Save 8K in approximately 30 seconds!
Try it—your Un-Rabbitized VIC or 64 takes
almost 3 minutes. It's not only fast but VERY
RELIABLE.
Almost as fast as 1541 Disk Drive! Don’t be fool-
ish — Why buy the disk when you can get the
Rabbit for much, much less!
Allows one to APPEND Basic Programs!
Easy to install — just plugs in.
Expansion Connector on rear of the VIC Rabbit.
Works with or without Expansion Memory.
Works with VIC or 64 Cassette Deck.
12 Commands provide other neat features.
Fast Data Files - two data file modes.
Also Available for 2001, 4001, and 8032.

N \V\e '
Wt ™% STCP — 3001200 Baud

Standard Terminal Communications Package

PET BASIC SCROLL PROGRAM
Scroll thru Basic Programs using cursor
up/down keys. Specify computer. $6.00 on
cassette, $9.00 on diskette.

More than just an Assembier/Editor!

Now for the “64” MAE

*PFO" 10D O0A CP<D1>D2 BELL = 1230 0010 14 36 it'sa for
65C02 MAE Professionally PET
Don'l settie for non-standard Communications Protocol! Same as our MAE but enhanced for the new Designed APPLE
Access Micro Net, Source, Bulletin Boards, Local Main- 65C02 Opcodes. Turns your computer into a Software ATARI
frame. efc develapment system for the new ROCKWELL r
« Complete Package — Includes RS232 inter- 65C02 Microprocessor. $200.00 — Specify Development g
tace Board and software (does not mclude Computer. System New
Communicates n ndustry Standard ASCH Price
. uricates In Industry Standar
o Upload/Download Io/lrorrnyDnsk 6800 CROSS ASSEMBLER S $99.95
« Automatic Fle Translation A Cross Assembler based on the MAE that | - g, ¢t yith the software used on the space
« Can be controlled from keyboard or user sup- runson the PET, Apple, or Atari but assembles hutt -
plied basic or machine language program opcodes for the Motorola 6800 microproces- shuttle project!

Specity 3.0 or 4.0 ROMS or 8032 Commodore Computer
4040 or 8050 or PEDISK Il Disk or CBM64 on 1541,

Price: $129.95

sor. Turns your computer into a development
system for the Motorola 6800 Microprocessor.
$200.00 — Specify Computer.

+ Designed 1o /mprove Programmer Productivity

« Similar syntax and commands — No need loreiearn
pecutiar syntaxes and commands when you go
from PET to APPLE t0 ATAR!

¢ Carestdent Assembler/Editor — No need to load
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ATARI AND PET
EPROM PROGRAMMLEIR

ATARI and VIC Cartridges
EHS can supply large quantities of ATARI and
VIC Cartridges for software developers. If you
need cartridges, call for pricing.

the Editor then the Assembler then the Editor. etc

+ Alseincludes Word Processor, Retocating Loader,
and much more

« Options. EPROM Programmer. unimplemented
opcode circuitry

o STILL NOT CONVINCED: Send for free spec sheel!

Programs 2716 and 2532 1K
EPROMSs. Includes hardware
and software. PET = $75.00 -
ATAR! (includes sophisticated
machine language monitor) =
$119.95

1|

TRAP 65 1s a hardware device that
plugs into your 6502's socket. Prevents
execution of unimplemented opcodes
and provides capability to extend the
machines’ instruction set.

For PET/APPLE/SYM

Reduced from $149 95 to $69.95

5% INCH SOFT
SECTORED DISKETTES

Highest quality. We use them on
our PETs, APPLEs, ATARIs, and other
computers.  $22.50/10 or $44.50/20

TRAP 65

Prowriter Printer - Excellent dot matrix print parallel =cait
Serial = Call IEEE = Call

0C Hayes Smart Modem = $235 00
DC Hayes Micro Modem |1 = $289 00

EPROMS 2716 = $4.502532 = §750
Over 40 Commaodore Programs by Baker (on 4040} = $25.00

Rana Disk Drive - 375
4 Drive Controller - 114
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@ S.A.M. is the Software Automatic
Mouth, a speech synthesizer for Apple
and Atari computers made by Don’t Ask.
S.A.M. uses your computer to simulate
the sounds of human speech. You use
S.A.M. to make your programs talk.

@ S.A.M. does itallin software. It's a pro-
gram —the only one of its kind. This means
that §.A.M. has the power of a hardware
speech device without the high price.

@ S.A.M. expands the power of your
machine. Adding speech is like adding
graphics - suddenly you can do things
you never considered before. Use S.A.M.
to write practical things: learning tools for
young children, business software with
spoken instructions, programs that tell
stories or read aloud. Write creative new
games with characters that converse or
opponents that crack jokes. S.A.M. is
great fun to use, because it's a new play-
ground for your ingenuity.

@ S.AM. is for anyone who can write a
program, from the newest BASIC beginner
to the machine language master. It's so
easy to use S.A.M. to make a program
talk, there's almost nothing to it.

@ S.A.M. is capable of endless variety.

Hear S.A.M. at your favorite dealer.

IDONT ASK
COMPUTER SOFTWARS

You can control S.A.M.’s inflection,
change the pitch of S.A.M.’s voice and
the speed of 8.A.M.’s speech. Use pho-
netic input to get perfect pronunciation; or
use RECITER, the excellent English text-
to-speech converter on the S.A.M. disk,
for highly reliable results with ordinary
English input.

With the new KNOBS feature you can
create a variety of different voices for
S.A.M. —not just higher or lower voices,
but ones that sound like different people
speaking. You design S.A.M.’s vocal
personalities.

Get your Apple or Atari a Software Auto-
matic Mouth, and discover the excite-
ment of computer speech.

DONT ASK[

COMPUTER SOFTWARE

2265 Westwood BL, Ste. B-150, Los Angeles,
CA 90064. Phone (213) 477-4514

Dealer inquiries invited.

Atari owners: learn extra tricks and tech-
niques to make the most of SAM. Ask for
Educational Software's new S.AM. Tutorial
(Tricky Tutorial #12).

Ororder direct from Don't Ask. Add $2.00 shipping to your check or money order; California residents add

6% sales tax (6.5% in LA. County).

SAM.for Apple ll-series computers includes 8-bit digital-to-analog converter and audio amplifier
on a card. Requires 48K, disk. (SAM. uses 9K, RECITER 6K. SAM. can be loaded into a 16K
RAM. card) You will need a speaker. Suggested retail: $124.95. Look for summer sale prices

now through September 15, 1983.

SAM for Atari computers uses your tv. speaker. No additional hardware required. Requires 32K,
disk. (SAM. uses 9K RECITER 6K) Cassette version coming soon. Suggested retail: $59.95. To
produce highest quality speech on Atari, SAM, is set up to biank the screen while speaking and
then restore dispiay. You can make SAM. talk with screen on ~ speech quality is somewhat

reduced.

S.A.M. prog

d by Mark Barton.

APPLE is a trademark of APPLE COMPUTER, INC. ATAR! is a trademark of ATARI INC.

Apple Slices (ontinuea)
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UltraTerm comes with full support
for BASIC, Pascal, and C/PM. While
there are not many programs available
yet that take full advantage of the
board, this can be expected to change
rapidly. In the meantime, it will work
in emulation mode with all Videoterm-
oriented software. In addition, Videx
will shortly make available a pre-boot
program that will allow you to use
UltraTerm and VisiCalc together to
display a spreadsheet with 128 col-
umns and 32 rows. They are also work-
ing on an Applewriter II pre-boot pro-
gram. Those of you who use WordStar
can start taking advantage of
UltraTerm right away by simply recon-
figuring your system with the IN-
STALL program that comes on the
WordStar diskette.

There are certain caveats you
should be aware of before you use
UltraTerm. First, you’ll have to
remove all FLASH statements from any
BASIC program that is going to be used
with the board because these can have
unpredictable results. Second, and
more importantly, you have to have a
good video monitor because not all of
the display modes can be used with
all monitors.

Two important monitor features
that should be considered are per-
sistence of the phosphor used on the
display screen and video bandwidth, or
resolution, of the display. UltraTerm
requires a minimum bandwidth of 20
MHz to produce a sharp display in the
128-, 132-, or 160-character modes.
The high-persistence phosphor is
needed for the interlaced mode display,
where characters are written to the
screen only 30 times a second instead
of 60. With a low-persistence
phosphor, the display will flicker
slightly. Videx recommends the Apple
Monitor III for use with UltraTerm,
although they point out that it cannot
be used for the 160- or 96-character
display modes. The Amdek 300A,
however, will work well for all of
UltraTerm's display modes.

Overall, this card is an excellent
peripheral and we look forward to see-
ing more software adapted for use with
it soon.

AICRO"

You may contact Mr. Gilder at REDLIG
Systems, Inc., 2068 79th St., Brooklyn,
NY 11214.
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inking about a 1200
aud Phone Modem?

VWAL

You need time.

And PRO-MODEM 1200 has it. A Real Time Clock/Calendar combined
with an intelligent full 212A 300/1200 baud telephone modem. Plus
the capability to expand into a full telecommunications system.

Much more than just a phone modem.

When you're on-line, time is money. PRO-MODEM helps you
save. By monitoring the duration and cost of your phone calis.
By sending and receiving messages at preset times when the

rates are lower. Unattended. With or without your computer.

Compare the $495 PRO-MODEM 1200 with any other
modem on the market. For example, you'd have to buy
both the Hayes Smartmodem 1200 plus their Chrono-

graph for about $950 to get a modem with time base.

And PRO-MODEM 1200 does more. it lets you
build a full telecommunications system with
features like Rep Dialer, Incoming and Outgoing
Message Buffering, Mailing List, Help Mode,
Programmable Operating Instructions, a
12-Character Alpha-Numeric Time and
Message Display, and easy to use

PRO-COM Software.

There isn't space to describe it all here.
See your local dealer for complete
details now. It'll be well worth

your time. And money.

Prometheus Products, Inc..
45277 Fremont Bivd.
Fremont, CA 94538,

{415) 490-2370

Pro-Modém1200 from [ EHEUS
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Figure 1: Two spirals formed of characters — VIC-20 Turtle Graphics.

FOR THE

y TURTLE GRAPHICS lan-

guage for the VIC-20 and Com-

modore 64 was originally
designed to be an easy and fun way to
teach my own two young children
about computers and to introduce them
to programming concepts. The basic
idea of the language is to allow children
(or a beginning programmer of any age)
to give instructions to an imaginary
Turtle that cause it to roam over the
surface of the computer's display
screen. As the Turtle moves, it can act
like a paint brush and leave colorful
pictures on the screen. As the computer
novice becomes more adept at controll-
ing the Turtle's artistic efforts, he or
she is painlessly learning all of the
basics of computer programming.

Turtle Graphics

VIC'zQ AND c 64

by David Malmberg

TURTLE History and Philssophy

The original concepts of using the
Turtle as a teaching tool were
developed in the late 1960’s by
Seymour ‘Papert of MIT's Artificial In-
telligence Laboratory. Papert had been
struggling to find an effective way to
teach children about computers. He
worked with Jean Piaget, the famous
child psychologist, studying how
children think and learn. Piaget con-
vinced him that children learn best by
self-discovery and by trial-and-error,
and that the real challenge to educators
is to provide both the environment and
the tools to nourish this discovery pro-
cess. Papert developed the Turtle
Graphics capabilities of his LOGO
language with this challenge in mind.!
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Papert’s early Turtle was a
mechanical robot that could be pro-
grammed to move about the floor when
given instructions such as FORWARD
30 and RIGHT 90. In time, this
mechanical Turtle gave way to an elec-
tronic version — a cursor roaming over
the surface of a video display unit, leav-
ing colorful and artistic pictures in its
wake. However, the philosophy of the
Turtle as a programmable learning tool
is still the same. By programming the
Turtle and then watching the Turtle
execute the program (through its ac-
tions|, the child can experiment with
ideas and get immediate feedback on
whether or not the ideas work as ex-
pected. If not, the programmer can

either try another approach or explore”

the mistake further. This ability to
‘‘debug’’ ideas and to gradually work
towards a solution to a problem is the
cornerstone of Turtle Graphics’ im-
plementation of the Piagetian view
of learning.

In addition to Papert’'s LOGO
language, Turtle Graphics capabilities
have become a part of several computer
languages including SMALLTALK and
several versions of PASCAL and PILOT.

VIC-20 TURTLE GRAPHICS

TURTLE GRAPHICS for the VIC-20
comes in the form of a plug-in 8K ROM
cartridge that takes control of the VIC
when power is turned on. In place of
the VIC's normal operating system and
BASIC, the cartridge substitutes its
own line editor, option menu, and the
TURTLE GRAPHICS language. The
TURTLE system is menu-driven for
easy use and has an optional trace mode
to help the beginning programmer
follow the logic of a program one step at
a time. The built-in editor allows easy
insertion, deletion, and replacement of
program lines. The editor also lets the
programmer enter two-letter abbrevia-
tions for all commands; for example,
CS in place of CLEAR SCREEN.
However, for clarity these abbreviated
commands are all expanded to their full
English equivalents whenever a pro-
gram is listed. Programs may be listed
on a printer and saved on, or loaded
from, tape or disk. The TURTLE car-
tridge is totally self-contained and
will work with a standard 5K VIC. A
72-page manual with a full tutorial
and numerous example programs is in-
cluded with the cartridge.

The TURTLE GRAPHICS language
No. 64 - September 1983

Figure 3: Turtle Il sprite editor showing one of the built-in sprites.

has over thirty different commands in-
cluding commands for color, sound,
motion [both speed and direction],
logical conditions, program branching,
subroutines, and testing for a specific
character in front of the Turtle on the
screen. The words used for each of
these commands were selected to be as

clearly understood and obvious in
meaning as possible. Using these com-
mands the programmer can cause the
Turtle to paint with characters, text,
and graphic symbols in eight different
colors. The range of tasks possible in
TURTLE GRAPHICS extends from

(Continued on page 31)

Figure 4: Turtle H sprite demonstration uses seven sprites and

low-resolution character graphics.




DYNAMIC PRINTER INTERFACES

for the VIC 20" and the COMMODORE 64"
UNLIKE ANY OTHERS THAT HAVE COME BEFORE

It's not quick or easy ta do things right!! After & long months of research and develapment, RAK-Ware, TYMAC CONTROLS CORF. and MICRO-WRRE DI bhave
brought the world better parallel interfaces. Better hecause they both have the abikity to provide TRUE EMULATION of the Commodore ™ printer That's nght!!
Graphic Characters, tabbing, Dat Graphics, and the other features A formidahle task that was finaMy accomphshed.

THE CONNECTION ~ — The Ultimate Parallel interface for the VIE.20 or Commodore 64 This fully intelligent interface plugs into
the disk (serial) socket just like the standard printer. It can easi ssigned any device number add it will provide virtually
TOTAL EMULATION of the Commodere ™ printer. Using the latélt techniology, this interface will display the full GRAPHIC
CHARACTERS or convert them to their equivalent representations in clear it supports all of the standard commands (OPEN,
PRINT#, and CLOSE), Column tabbing, dot tabbing, graghic 3 ssahle graphics, and the other features of the
Commodare™ Printer. Software designed to operate wi i Prmter wilt operate using “THE CONNECTION -
Beside this, a 2K huffer has been provided, a full printerisefftes

margin set and programmable line length. This interface is printer specific to take advantage of the special features of your
printer. In the standard mode (non-graphics), it is designed to interface virtually any parallel p ith a standard Centronics
conhguratlon and connector. Specify your printer when ordering. Additional ROM’'s may chased for other printer
apphcatmns AII this for 311900

BUFFERED PARALLEL CABLE & DRIVER — A parallel interface for the
budget minded. This interface plugs into the USER-port and comes with an
extensive manual with driver listings for the VIC 20™ and the Commodore
64™. It can be used with pally any printer that has a standard
Centronics type configuratio connection. Fully buffered for maximum
protection of your computer ONLY $29.95 Add “CABEE NS” cartridge
for the VIC 20 (diskette for the 64) and get a full Grap ulation Bﬂver
With this package you can print all of the Graphiel

 computer has plus EMULATE the Commodore
printer specific to take full advamage of your
graphic matrix printers ... $29.95 ,

Micro
“\lIArE /

OISTRIBUTING INC
1342 B Rt. 23,
Butler, NJ 07405
201-838-9027

'“\\N‘\\\\\\\\

\\\\\\\\\\\\\\\\

Dealer and Distributor
Inquiries Invited

NOTE We solicit hardware and software items for the VIC 20% and CBM 64> Royaities, license fees, or outright
purchases can be negotiated CBM 647 & VIC 2G® are Registered Trademarks of Commodore Business Machines inc




printing a simple message to having the
Turtle draw a complex maze and then
find its way out. As an example of the
variety and simplicity of commands
available in VIC TURTLE GRAPHICS,
consider the following program, which
draws two inter-connected spirals (one
of blue asterisks and one of purple
dollar signs). (See figure 1.

1 CLEAR SCREEN
2 SCREEN COLOR CYAN
3 MOVE TO 2-6
4 PEN DOWN
5 TURTLE COLOR BLUE
6 TEXT TURTLE DEMO
7 PEN UP
8 MOVE TO 10-9
9 CALCULATE X=10
10 CHARACTER TO *
11 USE SPIRAL
12 TURTLE COLOR PURPLE
13 CHARACTER TO $
14 LABEL SPIRAL
15 PEN DOWN
16 LOOP X
17 FORWARD INDEX
18 TURN RIGHT
19 LOOP END
20 ROUTINE END
21 STOP

The line numbers are used in editing
the program only and play no actual
role in the program’s flow or logic.

Because of the standard VIC's
limited memory, TURTLE GRAPHICS
is confined to drawing with characters
and pre-defined graphic symbols.
However, since the VIC graphic set and
color palette are fairly rich, the pro-
grammer may still draw intricate and
imaginative pictures. For example, the
manual gives sample programs for
drawing a boat, an American flag, and
drawing and solving a maze.

Co64 TURTLE GRAPHICS I

TURTLE GRAPHICS II for the
Commodore 64 is a superset of its VIC
cousin. It is also cartridge-based {ex-
panded to 16K of ROM]| with its own
line editor and menu-driven options,
including a trace mode. TURTLE 11
contains all of the commands and
capabilities of the VIC version.
However, with over ten times the
available memory in the C64 with
which to work, TURTLE GRAPHICS II
has some substantial enhancements
over its VIC-20 counterpart. The most
obvious improvement is that the pro-
grammer can draw with high-
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resolution {200 x 320 pixels} lines and
curves as well as graphic characters.
TURTLE for the C64 can therefore
duplicate the full repertoire of graphic
tricks found in LOGO. For example,
the following short TURTLE II program
will draw a ‘‘Squiral,’”” a standard
LOGO graphics design. (See figure 2.

1 REMARK LOGO-LIKE "“SQUIRAL"
2 HIRES
3 SCREEN COLOR WHITE
4 BORDER COLOR WHITE
5 TURTLE COLOR BLACK
6 PEN UP
7 MOVE TO 100-160
8 SET HEADING TO 90
9 PEN DOWN
10 CALCULATE Y=0
11 LABEL ADD TWO
12 CALCULATEY =Y +2
13 FORWARD Y
14 ROTATE RIGHT 123
15 TEST IF (Y > 199)
16 IF FALSE JUMP ADD TWO
17 STOP

Another significant addition to
TURTLE GRAPHICS 1I is complete
support within the language for the
Commodore 64's sprite capabilities.
TURTLE II has its own built-in sprite
editor and comes with eight pre-defined
sprites. These include a sailboat,
rocket, truck, ball, airplane, house,
boy, and girl. Figure 3 shows the sprite
editor displaying the sailboat. Using
this editor the programmer can create
unique sprites, change their color,
length and/or width, and save them on
tape or disk for later use. The manual
also explains how sprites created and
saved by the TURTLE editor may be
loaded and used in a BASIC program.

Once the programmer has designed
his or her sprites or selected from the
pre-defined shapes, these sprites may
be used in a TURTLE GRAPHICS II
program. The available commands in
the language have been expanded to
over sixty. Usihg some of the new com-
mands it is possible for the TURTLE II
program to place a sprite on the screen,
give it a direction and a speed, and send
it on its way. Sprites may be moved
with or without wraparound if they go
off an edge of the screen. There are
commands to make sprites visible or
invisible, to freeze or thaw their mo-
tion, to check for collisions, and even
to control their motion using a
joystick. Using TURTLE GRAPHICS
II's sprite commands allows the pro-
grammer to create original versions of
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simple games such as Space Invaders
or Breakout.

One of the tutorials in the manual
develops a game of Tag between two
sprites {the rocket controlled by the
joystick and the ball moving randomly)
and calculates a score based on how
long it takes to make the tag. Obviously
the games will lack arcade speed and
sophistication. However, they will still
be a valuable and fun learning ex-
perience for the beginning programmer
and will help to remove some of the
mystery of how arcade games work.

All the sprite movements are handled
during the hardware or '‘jiffy’’ inter-
rupts every 1/60th of a second. Because
of this the TURTLE II programmer
need not worry about programming the
actual sprite movement; i.e., placing a
sprite, waiting a set time, changing the
sprites coordinates, waiting some
more, changing the coordinates again,
ad nauseam. Instead, the programmer
just aims the sprite, sets its speed,
turns it loose, and forgets it. Using this
feature the TURTLE II programmer
may have as many as eight sprites on
the screen while the Turtle is drawing
in either hi-res (lines] or lo-res
(characters) — with everything moving
at the same time! Figure 4 shows one of
the sample programs from the manual
in which the Turtle draws a seashore
environment and animates the scene
with seven different sprites.

Conclusion

As conceived by Seymour Papert,
Turtle Graphics is an exciting and ef-
fective way for children and other first-
time programmers to develop a solid
foundation in programming and com-
puter concepts, as well as to sharpen
their thinking and problem-solving
skills. The TURTLE GRAPHICS
language for the VIC-20 and C64 was
designed to fulfill Papert’s original
vision and to exploit the tremendous
sound, color, and graphic capabilities
of these two computers.

1. Seymour Papert, Mindstorms:

Children, Computers, and Powerful
Ideas, Basic Books, 1980.

David Malmberg is the author of TURTLE
GRAPHICS and TURTLE GRAPHICS II.
He is also a Contributing Editor and a
frequent writer for MICRO. You may
contact Mr. Malmberg at 43064 Via
Moraga, Fremont, California 94539.
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Making More Than

Money
in the
Silicon
Valley

by Marjorie Mrse

ilicon Valley Systems (SVS) can
Shardly be labelled ‘‘just another

software company.” Although it
does have some of the usual char-
acteristics of today’s companies joining
the computer fields {started by two peo-
ple on a shoestring) SVS is still thriv-
ing, three years later. Many software
and hardware companies never made it
past the first year. SVS not only made
it, but has produced several high qual-
ity software packages — some of the
best in the industry.

Helping Handicapped Kids

One very special aspect of SVS is its
dedication to helping disabled children
in the San Francisco area learn about
computers. Just about every month 10
to 20 volunteers from SVS gather
together a few dozen computers and
lots of software and visit a home or
hospital for handicapped or dis-
abled children.

32

In January this year they went to the
Watership Home for the Mentally
Retarded in Palo Alto. February brought
them to Stanford Children’s Hospital.
Since then they have been to the
Shriner's Burn Institute twice and plan
to go again. During these visits the
children are allowed to use the com-
puters and any of the educational and
game software the SVS crew has
brought along. o

Nathan Schulhof, president and
founder of SVS, is enthusiastic about
his company’'s volunteer project.
Although each monthly venture is
costly, Schulhof feels it is more than
worth the time and money. ''We grow
from this,"’ he says. ‘'When you go out
[to one of these hospitals or homes) you
feel like a big person.’”’ Schulhof em-
phasizes that participating in these
weekend adventures with the children
makes a person realize the limit of his
or her own problems. ‘'We don't have
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Nathan Schulhof of
Silicon Valley
Systems.

problems, we have challenges. These
kids have problems."’

In addition to the computers and
software, Schulhof also brings along a
mime, a magician, and a singer to
entertain the children. The volunteers
pass out popsicles and balloons, teach
the children how to operate the com-
puters, and challenge them to many of
the video games.

About the President

After talking with Nathan Schulhof
for a few hours, it is easy to understand
why his company is so successful, why
he chose to embark on the weekend
projects for the handicapped children,
and why his employees are so willing
to participate with him.

First a little history

Schulhof actively stepped into the
microcomputer industry in 1980 after
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he realized this new frontier was going
to be taken over by businessmen.
Schulhof considers himself a
businessman first — which is clearly
evident by his background. Past job
positions include vice president of a
land development company, an officer
for a public company, an author and
lecturer in the field of behavior
modification, and a clinical
psychologist on the staff of San
Francisco General Hospital.

In 1980 Schulhof contacted Leonard
Elekman, '‘one of the brightest and
most creative engineers,’’ and arranged
for Elekman to build a word processor

for the Apple. When WORD HANDLER
emerged the next year, it was the first
Apple word processor to provide high-
resolution graphics. Schulhof and
Elekman were now ready to start the
production wheels rolling for their
company, Silicon Valley Systems.
Two years later SVS employs more
than 50 people and does $6 million in
sales annually. Schulhof's company
has been a tremendous success and his
employees are content, happy, and
loyal. He attributes these positive
results in a large part to his psychology
experience. ‘'l have been a behavorial
scientist for ten years dealing in such
habits as drugs, marital problems,
alcohol, and violent social problems in
private practice, hospitals, govern-
ment agencies and universities. I have
been a law student for two years and a

businessman and corporate builder for
12 years. Using my knowledge of
people and their habits, the laws that
society is based on, and my experience
in business have been extremely
helpful in guiding me in most of my
business decisions.’’

Silicon Valley System's employees
challenge residents to computer
games. :

Schulhof’s positive and progressive
attitudes obviously make for a friendly,
exciting, and rewarding atmosphere for
his employees. '‘Everyone is impor-
tant,’ he says. Employees have the
right to switch departments and
Schulhof likes to promote from within.

Volunteers assist residents of the Watership Home for the Mentally Retarded.
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“"There is no bottom at Silicon Valley.
This staff is not a good staff, it's a
GREAT staff.””

Customer service at SVS is also
given careful attention. Schulhof offers
free upgrades and lifetime guarantees
for all his products. After all, they must
keep up with the motto that has
become part of their ad campaign:
""Simply the best.”’

The Products

As mentioned before, SVS' first en-
try into the software market was Word
Handler. This program, now offered as
Word Handler 1I, is an easy-to-use,
simplified word processor that comes
on a copy-protected disk and creates
non-standard text files. Word Handler
uses the high-resolution graphics
screen for display, eliminating the need
for an 80-column card or lower-case
adapter. In addition to normal word
processing commands, Word Handler
has a keyboard fill letter capability.

SVS'product line includes List
Handler (which can interface with
Word Handler], the Turbocharger for
speeding up DOS, E-Z Learner, an
educational program that stores and
reviews questions and answers, Rapid
Reader, Apple Source, The Snapper,
and Final Analysis.

In keeping with their past generosity,
SVS initiated a software give-away pro-
gram this year. They plan to hand out
over $1,000,000 worth of word process-
ing and educational software to public
schools. If your school maintains an ac-
tive computer curriculum and would
like to receive free software, contact
SVS. Let them know who you are and
what computers and software your
school uses now. Schulhof says the pro-
gram has been very successful thus far.
""We’ve been receiving 150 letters a day
for the last sixty days. We have boxes of
requests.’’

What do these volunteer projects
and give-away programs do for Nathan
Schulhof and Silicon Valley Systems?
“Sure I like the publicity,”’ Schulhof
admits. All this generosity is bound to
create strong positive sentiments
toward the company. But it is obvious
that Schulhof and the people at SVS
aren’t just in it for the profits and
publicity. ‘‘We want to share our en-
thusiasm and knowledge of the com-
puter world of tomorrow with the kids
of today,”’ says Schulhof, sincerely.
“"These kids have changed my life."”’
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any school systems are adopting
MLogo as a language to learn in
the elementary grades. Logo

allows for fast, interactive program-
ming with immediate feedback, in-
teresting graphics with simple com-
mands, and a structured procedure-
oriented approach that is both
fascinating for the students and offers a
sound basis for programming experience.
At Hillsboro-Deering Cooperative
School in Hillsboro, NH, the Computer
Department starts teaching Logo in the
fourth grade. Students are encouraged
to experiment with turtle graphics
using Harold Abelson’s book, Apple
Logo (Byte/McGraw-Hill, Peter-
borough, NHJ, as a resource for basic
shape programs. The school has 15
Apple IIs, so the students can work two

N
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to a station during their once-a-week
assigned time. Students who are
especially interested can also work
after school.

Starting in the ninth grade, during
the first semester students are taught
BASIC programming and are required
to write 50 elementary programs in
BASIC. During the second semester,
the students write the same 50 pro-
grams in Logo, allowing them to see
the effects of a structured language on
their programming techmiques. This
also acquaints them with using Logo as
a regular programming language
without the turtle graphics. Those
students electing to continue their
computer studies for the second year
learn to do the same 50 programs in
Pascal. This transition from Logo to

MICRO

by Phil Daley

Pascal is much easier than for students
starting on BASIC and switching di-
rectly to Pascal. Logo gives them a
sense of working with a text editor and
language processing that, while much
simpler to operate, is similar in struc-
ture to the Pascal operating sys-
tem environment.

Included with this article are
several examples of programs modified
from the Abelson book and examples of
original Logo programs by the
Hillsboro students. Especially notable
is the Math Drill program written by
Schyler Jones for use by the younger
students as both a math exercise and an
example of programming techniques.

Programs and Graphics begin o page 36
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In the flash of one second,
Delta-10 can print
the alphabet six times.

At 160 cps, 100% duty cycle, Delta-10 is and it can print three crisp copies simul-
built for speed. It’s the dot matrix printer that taneously at the continuous speed of
quickly strikes up an intense working relation- 160 cps.
ship with your computer. And Delta-10’s performance isn’t only meas-
There’s no nonsense. Delta-10 performs ured in swiftness. There’s the diversity of its
with serial and parallel interfaces as standard. character fonts, its true descender matrix,
The 8K buffer gives Delta-10 the and its underlining ability.
power to instantaneously store and L V%/ Star’s new Delta-10. Designed
print data as it frees your computer ‘ |I for red-hot efficiency. And isn’t
to continue its job. Turn Delta on that what you need?

micronics-ing
THE POWER BEHIND THE PRINTED WORD.

Computer Peripherals Division
PO. Box 612186. Dallas/Ft. Worth Airport. TX 75261
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SPINBOX

TO SPINBOX :SIZE
MAKE "COLOR 1
SPINSQR :SIZE
END

TO SPINSQR :SIZE

HT FULLSCREEN

MAKE "COLOR ( :COLOR 5.N2 )

IF :COLOR > 5.8 THEN MAKE "COLOR 1
PC INTEGER ( :COLOR )

SQUARE :SIZE
RT 20
SPINSQR :SIZE
END

TO SQUARE :SIZE
REPEAT 4 [FD :SIZE RT 90]
END

GROWSQUARES
TO START
DRAW HT FULLSCREEN
NOWRAP PC 1

GROWSQUARES 1
END

TO GROWSQUARES :SIZE
RSQUARE :SIZE

RT 20

GROWSQUARES :SIZE 2
END

TO RSQUARE :SIZE
REPEAT 4 [FD :SIZE RT 90]
END

FISH

TO START

HOME HT FISH PU RT 25
FD 40 LT 70 FD 30 PD
ARCRIGHT 3 360

PU LT 30 FD 15 PD
END

TO FISH

SPOT ARCRIGHT 50 100 RT 100
FD 20 LT 100 FD 15 RT 100
ARCRIGHT 75 100 ARCLEFT 15 50
RT 160 ARCRIGHT 20 60

LT 100 ARCRIGHT 20 60

RT 140 ARCLEFT 25 25

LT 50 FD 10 LT 50 FD 10

LT 35 FD 10

END

TO SPOT

BG 1 PC 2 PU LT 90 FD 50
RT 110 PD

END

TO ARCLEFT :RADIUS :DEGREES
ARCLEFT1 :RADIUS * 1.74N2 :DEGREES
END

TO ARCRIGHT :RADIUS :DEGREES
ARCRIGHT1 :RADIUS * 1.74N2 :DEGREES
END

TO ARCLEFT1 :SIZE :DEGREES

REPEAT :DEGREES [FORWARD :SIZE LEFT 1]

END

TO ARCRIGHT1 :SIZE :DEGREES

REPEAT :DEGREES [FORWARD :SIZE RIGHT 1]

END

TO FIREWORKS
FULLSCREEN HT

TO FIRE
REPEAT 18 [RT 20 FD 35 BK 35]
END

LT 90 FD 100 PD PC 5 FIRE
RT 195 FD 200 PD PC 3 FIRE
LT 120 FD 130 PD PC 4 FIRE
LT 123 FD 200 PD PC 2 FIRE
HOME PD PC 1 FIRE

LT 40 FD 110 PD PC 3 FIRE

CRYSTAL

TO CRYSTAL

HT FULLSCREEN SHAPE
LT 45 FD 70 CRYSTAL
END

TO SHAPE

MAKE "D 40 LINE :D LINE :D
MAKE "D 20 LINE :D LINE :D
MAKE "D 40 LINE :D

MAKE "D 10 LINE :D LINE :D
FD 20

END

TO LINE :DISTANCE
FD :DISTANCE RT 90
END

JENGU by Ben Daley — 4th Grade

TO START

CS FULLSCREEN
MAKE "COLOR 1
HT JENGU

END

TO JENGU

SHAPE SHAPE LT 90

MAKE "COLOR ( :COLOR 1)
IF :COLOR > 5 MAKE "COLOR 1
PC :COLOR JENGU
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END
TO SHAPE
FD 40 RT 90 FD 40 RT 90 FD 20
HT9OFD20RT9OFD40HT9O
FD 10 RT 90 FD 10 RT 90 FD 20
END
MICRO No. 64 - September 1983



QUIZ by Schyler Jones — Junior

TO START

MAKE COUNT 1
MAKE SCORE O
QUIZ

END

TO SETCOLOR NUMB

MAKE COLOR :NUMB

IF :COLOR 5 THEN MAKE COLOR :COLOR - 5
END

TO NINE

PC :COLOR FD 40 RT 180 LINE

LT 90 LINE LINE LT 90 LINE LT 90 LINE
LT 90 LINE

END

TO EIGHT

PC :COLOR LINE RT 90 LINE

RT 90 LINE RT 90 LINE RT 180
LINE LINE LT 90 LINE LT 90 LINE
END

TO SEVEN

PC :COLOR FD 40 RT 117
PD FD 90 LT 117 FD 40
LT 45 FD 10 PU

END

TO SIX

PC :COLOR FD 40 RT 90 FD 40

RT 90 LINE RT 90 LINE RT 90 LINE
RT 90 LINE LINE RT 90 LINE

END

TQ FIVE

PC :COLOR FD 40 RT 180 PD FD 30

LT 45 FD 15 LT 45 FD 30 LT 45

FD 15 LT 45 FD 30 RT 90 FD 30 RT 90
LINE

END

TO FOUR

PC :COLOR RT 90 LINE LINE
RT 180 FD 40 RT 90 LINE
RT 90 LINE

END

TO THREE

PC :COLOR FD 40 RT 180 LINE
LT 90 LINE LT 90 LINE

RT 180 FD 40 LT 90 LINE LT 90
LINE

END

TO TWO

PC :COLOR LINE

RT 135 LINE PD FD 20 LT 45 FD 20
LT 45 FD 20 LT 45 FD 20 LT 45
FD 20 PU

END

TO ONE

PC :COLOR PD LINE

PU BK 20 RT 90 LINE
LINE LT 135 PD FD 20 PU
END

TO QUIZ
MAKE NUM1 ( RANDOM 9 ) 1

MAKE NUM2 ( RANDOM 9 ) 1

MAKE TYPE ( RANDOM 3 ) 1

IF :TYPE 1 THEN MAKE ANSWER :NUM1 :NUM2 MAKE SIGN
IF :TYPE 2 THEN MAKE ANSWER :NUM1 ~ :NUM2 MAKE SIGN -
IF :TYPE 3 THEN MAKE ANSWER :NUM1 * :NUM2 MAKE SIGN *
DRAWNUMBER :TYPE :NUML :NUM2

" CLEARTEXT

PRINT ( SENTENCE [HOW MUCH IS] :NUM1 :SIGN :NUM2 [?] )
MAKE REPLY READNUMEBER

TEST :REPLY :ANSWER

IFTRUE MAKE SCORE :SCORE 1

MAKE COUNT :COUNT 1

IFFALSE PRINT SENTENCE [NO, THE ANSWER IS] :ANSWER
TEST :COUNT 10

IFTRUE PRINT ( SENTENCE [YOU SCORED] :SCORE [OUT OF A
POSSIBLE 10] ) STOP QUIZ

END

TO READNUMBER
OUTPUT FIRST REQUEST
END

IF :NUMB 9 THEN NINE

TO DRAWNUMBER TYPE NUM1 NUM2

PU HT CS HOME LT 90 FD 80

MAKE NUMB :NUM1

SETCOLOR :NUMB

NUMBER :NUMB HOME FD 40 LT 90 FD 20
DRAWSIGN :TYPE HOME RT 90 FD 40 LT 180
MAKE NUMB :NUM2

SETCOLOR :NUMB NUMBER :NUMB

HOME FD 30 RT 90 FD 80 EQUAL

END

TO DRAWSIGN TYPE

PD PC 1 LINE

IF :TYPE 2 THEN STOP
BK 20 RT 90 BK 20 LINE
IF :TYPE 1 THEN STOP
RT 135 FD 14 LT 90 FD 5
RT 180 DRAWSIGN 1

END

TO EQUAL

PD PC 1 LINE PU LT 90 FD 20
LT 90 FD 1 PD LINE PU

END

TC LINE
PD FD 40 PU
END

HOW MUCH IS 8 * 9 2
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MAN by Kim Zeoli — 8th Grade

TO FACE

CIRCLE -.5555 4 MOVEF
HAT EYES NOSE MOUTH BODY
END

TO CIRCLE :SIZE :COLOR

PC :COLOR

BG 1 HT FULLSCREEN

REPEAT 360 [FD :SIZE RT 1]
END

TO MOVEF

RT 90 PU FD 10 LT 90
FD 21 PD

END

TO HAT
PC 3 BG 1 LT 90 FD 30 RT 90
FD 10 RT 90 FD 30 LT 90

T 90 FD 30 RT 90
RT 90 FD 30

EEEE

TO EYES

BG 1 PU FD 10 LT 90 FD 10 PD
CIRCLE 5.N2 0

RT 90 PU FD 20 LT 90 PD
CIRCLE 5.N2 0

END

TO NOSE

PC 0 BG 1 PU HOME

RT 90 FD 32.5 PD LT 120
FD 3 LT 120 FD 3 LT 120
FD 3 HT

END

TO MOUTH

PC 2 BG 1 RT 90 PU FD 10
PD RT 90 FD 10 RT 90 FD 5
RT 90 FD 20 FD 5 RT 90
FD 10 HT

END

TO BODY

PC 5 BG 1 LT 90 PU FD 20 PD

FD 40 BK 20 LT 120 FD 20 BK 20
LT 120 FD 20 BK 20 LT 120 FD 10
RT 45 FD 30 BK 30 LT 90 FD 30

BK 30 HT

END

37

i
b
]
i

i K B e




DECISIONS
DECISIONS...

Make the right ones
and you rule the galaxy!

by
Walter Hochbrueckner

Strategy is the heart of th

game. For weapons may win

battles, but the right strategy win's

wars! As the Supreme Commander of one

isolated world you have little influence,

and less power. But, you’re ambitious.

You dream of a united galaxy—united

under your banner. The only solution is to

plan, plot, evolve an effective strategy,

then go on the offensive.”

On-screen commands and your star map

let you choose where in the galaxy you want to

launch your attacks. But, to capture 32 solar

systems (with up to 8 planets each) you must con-

stantly make major decisions. How many warships are

you willing to commit? How many must you hold in reserve to :
defend your base? And you must be eternally ready to switch tactics
with the speed of thought, as the enemy is intelligent, well armed and may
control many of the planets you’ve marked for conquest.

Will a united galaxy become reality or remain a dream? That’s the exciting challenge
that’ll keep you intrigued for weeks on end.

For your Apple Computer. Only $29.95

at your computer store, or from:

_ VISA/MASTERCARD accepted. $2.00 shipping/handling.
8943 Fullbright Chatswarth, CA 31 311-2750 [(213] 709-1202 (California residents add 6Y:% sales tax.)

Caopyright 1883 Datamast Inc Apple is a trademark of Apple Computer Inc.




sing computers in the school

system provides us with a
U relatively new, untapped in-
tellectual resource, and there are
probably as many different approaches
to the fulfillment of a proficient com-
puter curriculum as there are
educators. The enormous complexity
of developing such a system is almost
as overwhelming as the thought of
rediscovering the wheel!

One of the major difficulties we face
is creating an educational environment
that does more than just inundate the
student with an informational resource
— the student must be taught to use
that resource. More critical is the im-
portance of developing skills in struc-
tural thinking, critical evaluation,
and even programming, which is fast
becoming a basic tool in today's
society. The computer can, indeed,
become a powerful learning
mechanism. Andrew Molnar has said
that ‘‘computing is so compelling a
tool that it cannot be stopped.’’ There
is little doubt that by the turn of the
century computers will be the major
way of learning — at all grade levels
and in all classroom subjects.

In the late 1940's a small ex-
ploratory movement planted the
technological seed that has grown into
the lucrative full-blown computer in-
dustry of the 1980’s. It has been a vital
movement — never stagnant these last
35 years. But enthusiastic intent often
gets tripped up by the actuality of
“doing.”” And this is the point at
which we now stand. The computer,
like Guttenberg’s printing press, has
the capability to radically alter the
academic scene. We stand at the
threshold of an exciting and
stimulating time in educational
history. It is also a time when we must
train our future work force to meet the
demands of an ever-expanding high-
tech industry — an industry that is fast
becoming globally competitive. As we
step across that threshold we must
determine which direction to take and
who will lead us; who should be the
motivating force behind this educa-
tional crusade? Teachers? School ad-
ministrators?! Computer professionals?
The government! Or you, the parents
of the children who will eventually be
the nucleus of our computer-revolu-
tionized world? What responsibility do
you shoulder with regard to your
children's educational future? How
deeply should you become involved in
implementing and directing computer
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curriculums for your particular school
system? Perhaps you are one of the
small minority who is waiting to see if
computers are just a fad (although that
is not likely if you are a MICRO
reader|. Believe it or not, there are
educators who are pondering whether
or not computers will be around in the
future! But most of us realize that the
time is fast approaching when the com-
puter illiterate will be the uneducated
and the unemployable.

According to Paul E. Tsongas
(Senator from Massachusetts), ''...our
educational system is badly under-
funded and failing to equip our citizens
with even basic skills, let alone
technological skills required for future
jobs.”” TJapan, on the other hand

g [

‘_..maintains a rigorous educational
system with a heavy concentration on
science and math...,"" two important
areas woefully neglected in the
United States.

In a speech at Massachusetts In-
stitute of Technology in Cambridge,
Sen. Tsongas spoke about Japan’s suc-
cessful efforts to capture ‘'70% of the
market for the most advanced commer-
cial memory chip, the 64K RAM."”
They have also begun a ‘‘Fifth Genera-
tion Computer Project, whose goal is to
develop and commercialize a seeing-
hearing-speaking computer with
powerful problem-solving capability."’
If we want to compete with Japan [and
such countries as South Korea, Taiwan,

{Continued on next page}
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LK
Singapore, and Hong Kong] it is im-
perative that we upgrade our educa-
tional system. With proper funding,
equipment, and direction we can main-
tain equal footing with our global com-
petition and, perhaps, surpass them.
The Japanese, for instance, while pro-
ducing highly competent and produc-
tive workers, rely on rote learning and
drill and practice. Our strength lies in
encouraging creativity, experimenta-
tion, and innovation.

The rest of this article will, hope-
fully, provide you with some food for
thought or, so to speak, data to men-
tally process. And when you finish
reading, perhaps you will be inspired to
take positive action to help create a
deeply fulfilling and enriching educa-
tional environment for your sons and
daughters. The following subject mat-
ter is based on the premise that we have
excellent software and guidance in our
school systems. {More later on what
some schools are actually doing.}

Computers present a compelling ad-
vantage over our present educational
system for several reasons. First, they
allow the student to actively par-
ticipate. Education begins very early in
life with play, a personal learning pro-
cess in which individuals interact with
one another. The computer creates a
similar environment of interaction in a
visual manner. It should not, however,
replace real events and experiences; it
should and can provide a means for the
user to gather information in a highly
motivational way — a lot like play.

The computer can provide individ-
ualized education to each student in a
unique fashion. It encourages '‘solo
learning,’’ allowing the student to work
at his own pace without prejudice (con-
scious or subconscious). Some learning
may shift from the school to the home
as more and more personal computers
find their way into our lives. According
to American Family (the National
Newsletter on Family Policy Programs
Since 1977}, ''Home sales will overtake
the now dominant school market
shortly to capture 70% of the market
by 1987...." But bear in mind that
computers are not teacher-proof — they
should support person-to-person educa-
tion, not replace it. We must imbue our
computer curriculums with respect for
the importance of human relation-
ships. Evaluation, direction, and
disciplined study are still in the realm
of the teacher’s responsibility.

This creates a paradox. Acccording
to Thomas Dwyer, professor of com-
puting science at the University of
40

Pittsburg for more than 10 vyears,
‘‘...the complexity inherent in human
nature should ‘drive’ the relationship
between technology and education;
...deep technology is of little value
without a deep view of education....”
The paradox lies in the fact that to
make this philosophy work in the real
world, we must depend a good deal on
advanced technology!

Computerized education will
enable the student to learn important
ideas earlier in the educational stage
than might be the case otherwise. New
courses will have to be created to fulfill
the needs of ordinary students who will
be working beyond today’s present
standards. Teachers will have to be
reeducated and new curriculums
developed. This, in turn, will have a
terrific impact at the college and
university levels. If the grammar
schools and high schools perform their
tasks well, freshmen entering college
will expect a truly sophisticated level
of computer education. This expecta-
tion may very well be a determining
factor in selecting which college
to attend.

Drexel University in Philadelphia,
Pennsylvania, has already addressed
this problem. They announced in
October 1982 that 1983 incoming
freshmen would be required to own and
operate their own personal computer,
regardless of their course of study.
President Dr. William W. Hagerty ex-
plains, ‘‘The policy will change both
the way courses are taught and the way
students learn.... (It} will also have a
major effect on the faculty in as much
as it will make them more creative
and valuable.”’

In order to implement this policy,
Drexel has made a deal with Apple to
buy large quantities of a new, as yet
unadvertised, computer [(kmown at
press time only as the Apple DU, but I
suspect to be the Mackintosh). The
64K machine comes with video
monitor, disk drive, built-in software,
and a high-capacity disk for additional
mass memory — all for $1,000, which
can be financed through the university.
Ray Ulmer, Director of Public Rela-
tions at Drexel, claims that ‘'with its
revolutionary user-interface, a student
who has never used a computer will be
productive in 30 minutes.” And
because many students at Drexel are in
a work/study program, the fact that
they have their own computers will no
doubt make them more' valuable to
their employers outside the univer-
sity environment.
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Another fundamental problem that
needs to be addressed is defining the
goals of education — which is tanta-
mount to holding the proverbial tiger
by the tail. Let’s look at some of the
pitfalls to avoid. We must not look at
education only in terms of a cost-
effective delivery system in which the
computer rather than the teacher pro-
vides information. We must not allow
drill and practice to lull us into a
sense of complacency. We must avoid
mechanical teaching methods. Teacher
and student should be viewed as part of
the total curriculum team. And
because the best of ideas fulminate in a
cooperative spirit, the ideal situation
would be that where student, teacher,
and computer interact. Students should
have a certain amount of freedom to
make individual forays into educa-
tional exploration according to their in-
terests, intellect, and emotional
growth; but this should be tempered
with the guidance and knowledge of an
established educational past —
something the computer cannot pro-
vide. Teachers are not expendable! The
focus should be on the teacher-student
relationship; the computer is simply a
vehicle for enhancing that relationship.

Now for the tough part. All of these
marvelous features that computer
education promises are for naught if we
do not have the proper direction, the
software and hardware, the ter-
minology, the communication
mechanisms, and the funds to make it
work. How do you establish such a
base? Here is what three different types
of school systems did.

According to Richard Burpee, math
teacher and computer coordinator for
the Computer Awareness and Literacy
Curriculum established in the Nashua,
New Hampshire, public school system,
choice of hardware was determined by
the good educational software
available; color was also a factor. In
this case Apple was deemed the logical
solution for the grammar schools.
Sanders Associates, a high-tech cor-
poration in the area, provided free
courses for the teachers who, inciden-
tally, held their own gradewise with
Sanders professionals taking the same
courses! Digital Equipment Corpora-
tion donated 75% of the hardware [PDP
1144’s} at the high school level, and a
federally funded block grant was used
to fill out the curriculum needs. Hav-
ing different systems at the two school
levels eliminated duplicating libraries.

Because they do not yet have

(Continued on pages 42 and 43)
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INTRODUCES 2 NEW INTERACTIVE COMPUTING PACKAGES
For the Apple

ANSWER JUDGING
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STATE-OF - THE-ART ANSWER JUUGING

USER-FRIENDLY INPUT

Features:

Riternate Fonts

finsuer Editing

Forced Keys

Judging Keys
Nunmber-of-Tries Counter
Superscripts and Subscripts
Timing

Upper- and Lower-Case

Now YOU can write professional quality interactive
Computer-Assisted Instruction materials and
simulations

EnBASIC"™ can help YOU.

Authors Paul Tenczar, Stanley Smith, and Alien Avner have produced

CAl and similar user-oriented software for more than 20 years. Here

are routines and authoring aids critical to preparation of high-quality,

user-friendly materials.

EnBASIC adds to Applesoft” BASIC. All features of BASIC are still

present.

A fiexible display design allows for:

B Proportional spacing, superscripts, subscripts, underlining, and
automatically backspaced diacritic marks in text

B Double or standard size characters displayed anywhere on the
High Res screen

B Lower-case characters on the Apple Il plus*

Advanced input handling affords you:

B State-of-the-art answer-judging

B Automatic indication of spelling and typing errors

B Character-by-character error feedback tor missing, extra, or wrong
letters, inverted letter order, errors in accenting, capitalization, sub-
or superscripting

B Synonym lists allowed as part of expected responses

You get all these features simply by specifying a correct response and

including an EnBASIC command that implements spelling checks with

feedback.

The Package

A 94-page manual containing a tutorial on use of EnBASIC with exam-
ples, implementation hints, and technical details (available separately
for $20.00 which may be applied to the full purchase price of
$150.00).

A pocket guide to EnBASIC commands

A master and back up diskettes containing: the EnBASIC augmenta-
tion program, six ready-made character sets, four sizes of English let-
ters plus Cyrillic and Greek together with editors which allow you to
design your own character sets and redefine key set functions.

A sample program diskette

EnBASIC Package . ...... $150.00
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Help your students master Introductory
Chemistry with:
INTRODUCTIONTO

GENERAL CHEMISTRY
Professor Stanley G. Smith, Dr. Ruth Chabay, Elizabeth Kean

These materials are designed as a stand-alone supplement to an intro-
ductory course in General Chemistry — for students who have no pre-
vious Chemistry background. Simulated experiments used to develop
basic concepts allow students to gain experience in collecting and
interpreting data.

Graphics and animation help to develop an intuitive feeling for chem-
ical concepts. Problem sets provide extensive practice solving prob-
lems — beginning wtih easy structured problems and progressing to
more difficult, less structured. Diagnostic feedback is provided for stu-
dent errors, and help is available from the programs when requested.
The first 7 diskettes in the series include:

1 The Chemical Elements (Periodic Table)

2 Inorganic Nomenclature

3 Chemical Formulas and Equations — (Balancing Equations)

4 Atomic Weights

§ Percent Composition

6 Chemaze

7 GaslLaws

Additional topics are being prepared.

Disks are individually priced at $60.00 each, except Chemaze which is $40.00. If the tirst
seven diskettes are purchased as a group, the price is $340.00. If you want to purchase
the entire General Chemistry series, you may place a standing order for the complete
package now. We will send you each diskette in the series as compieted at the reduced
rate of $50.00 per diskette. We will also GUARANTEE that the entire series will not
exceed $700.00 regardiess of the total number of diskettes when the package is com-

plete regardless of any price increase through January 1, 1984. Backup diskettes for
student use at the same location are available for $10.00 each.

A demonstration diskette is available

To order or receive our catalog, call or write today!

COMPress:

PO. Box 102
Wentworth, NH 03282
A Division of Van Nosxnnd Reinhold
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enough equipment, Mr. Burpee states,
at the present time Nashua is using
their computers ‘‘as an object of in-
struction rather than a tool of instruc-
tion in programming and data process-
ing.'" He emphasized the importance of
parent participation as another
resource. Many teachers have not had
experience on computers and welcome
the added assistance. Teachers take
note! If one of your students is com-
puter knowledgeable, don’t be embar-
rassed to ask him/her for help. Many
young people have had a considerable
amount of computer experience and are
highly competent.

In Greenwich, Connecticut, The
Mead School for Human Development
(a private alternative humanistic
school] has been fortunate to have a
donor provide them with a number of
TRS-80's, TIs, and an Atari (used in the
art and music departments|. Computer
education is not required but it is en-
couraged. The expectation is that the
students (aged 2 - 8th grade} will
become hooked on computers early in
life. Apparently they are. By the time
they reach the first grade, many of
Mead’'s students are well versed in
using computer software and are be-
coming adept in LOGO.

Gaelen Canning, Director of the
school, explains that because informa-
tion is available in increasing amounts,
the computer provides the students
with another way to not only learn in-
formation but also to use it — intellec-
tually and creatively. Children in
grades 3 through 8 are encouraged to
visit the '‘Responsive Environment
Center'’ where they are introduced to a
rich array of thinking and experiential
materials (including computers],
which encourage them to explore in
their own way and at their own pace —
to ask what they can do personally to
enrich their lives. From the nursery
years onward, the children are also of-
fered specific workshops to learn pro-
gramming (LOGO for first graders and
above and later BASIC), word process-
ing, graphics, and the use of the quality
software available. Finally, The Mead
School uses the computer in its leamn-
ing specialties program to meet the
specific needs and learning modes of
children who need a one-to-one learn-
ing experience.

As in Nashua, parents of Mead
students are involved in volunteering
their time and expertise, particularly at
the nursery and kindergarten levels.
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Public schools located outside high-
tech areas may have more difficulty in-
stituting a computer curriculum, but
with diligence and perseverence it can
be achieved. Educators in Fargo, North
Dakota (population 60,000), established
a computer program in their vocational
schools three years ago using state and
local funds. Two years ago they imple-
mented a course of study at the two
high schools. This year they have ten-
tatively adopted a program for kinder-
garten through ninth grade. According
to John Steiner, a teacher in the Fargo
public school district, the biggest prob-
lem was acquiring hardware, which
was done through local bidding and
local taxes. To date there are approx-
imately 30 Apples, several Franklins,
and two networking systems in the
high schools, enabling students to
share equipment and thereby cut down
on hardware needs.

Fargo uses software from the Min-
nesota Educational Computing Consor-
tium (MECC, 2520 Broadway Drive,
St. Paul, MN 55113}, which provides
exceptionally good programs for the
Apple, Atari, and TRS-80. In order to
have unlimited access to these educa-
tional packages, the school system pays
a small yearly license fee. MECC is an
excellent resource for software and
is available to the public for the li-
censing fee.

Teachers in Fargo attend one- to
two-day in-service training workshops
taught by experts from MECC, com-
puter centers, and other knowledgeable
computerists in the area. Unlike the
Nashua school system or The Mead
School, there is little parent input at
this time. Hopefully that will change.

No matter where you live, it is
vitally important that you become an
involved parent. Some of the things
that you can do to help your school
system are to become aware of what
has already been done then act on that
knowledge; share your expertise and, if
you have one, your comptuter; en-
courage your PTO to raise funds for
equipment and software (is it wiser to
spend money for a new computer that
will last for years or take a field trip
that lasts one day?}; and put pressure on
your elected officials to provide funding.

Some aspects of curriculum
development with which you should
become familiar are availability of good
hardware and software, resource
materials and manuals, training for
resource people and teachers, funding,
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and educational organizations that can
give you guidance. There are several
research centers that can help you
get started.

Technical Education Research
Centers, Inc. (TERC, 8 Eliot St., Cam-
bridge, MA 02138) is a non-profit
public service corporation that provides
assistance through planning services,
faculty training programs, hardware
and software information, and resource
material. TERC is not affiliated with
any particular machine or educational
approach and is therefore able to offer
unbiased information.

The Institute for Professional
Development (IDP, 245 Nassau St.,
Suite D, Princeton, NJ 08540} is a non-
profit, public service educational
research and development corporation
that is well informed about state-of-
the-art developments worldwide. Its
Advisory Board is composed of
distinguished educators, scientists, and
other professionals from the United
States, Canada, England, India, and
Australia. This past summer IDP spon-
sored a conference with workshops and
seminars that addressed such subjects
as ''The Computer’s Role in Education:
Don’t Think About Computers, Think
About Education,” ‘‘Educational
Policy: Making Computers Count
Rather than Counting Computers,"’
and ''Putting It All Together: The Total
Curriculum Approach to Computer
Literacy, K-12."’

There are innumerable other
organizations you can contact for infor-
mation and help. Do your homework
now and be the motivating factor in
getting an effective computer cur-
riculum into your school system. Put
an Apple on your teacher's desk!

* x %

The ending of this article really is a
beginning. In 1955 Dr. Rudolf Flesch
wrote a book that took America by
storm. It was entitled Why Johnny
Can’t Read — and What You Can Do
About It. 1 quote from the preface,
replacing the word ‘‘reading’ with
"'computer literacy’’ and the word
""book’’ with ‘‘article.”

"Tust as war is 'too serious a matter
to be left to the generals,’ so, I think,
the teaching of computer literacy is too
important to be left to the educators.
This article, therefore, is not ad-
dressed to teachers... but to fathers
and mothers."”’
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A discussion of the scope of
applications for educational
software and the various factors
involved in designing a program.

magazines, and professional journals

have carried articles that portray
education in the United States in
serious trouble. Many students do not
get an adequate background in
mathematics and science. In a large
number of cases this is due to a lack of
adequately trained teachers. Often
students do not choose to take courses
in these subjects because they are
“/dull,” "‘boring,’’ or just plain hard
work. We believe that properly
prepared educational computer pro-
grams can serve to help ameliorate
some of the problems in our educa-
tional system.

The responsibility of providing ef-
fective education belongs to the
educator. The microcomputer cannot
take over that responsibility. However,
the microcomputer can, if used ap-
propriately, be an invaluable aid in the
educational process. When properly
programmed the computer can help the
teacher make provisions for in-
dividualized instruction for each pupil.
An effective program can provide an in-
teractive learning experience that
shows students that learning can be ex-
citing and challenging. A computer can
be programmed to adjust to the learn-
ing rates of individual students. Com-
puters can provide immediate feed-
back, they are not judgemental, they
don’t get tired, and they can maintain a
learner’s attention. The student can be
given more control over the learning
process than occurs in a group lesson.
In addition, there is privacy and
freedom from peer pressure, which is
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In recent months many newspapers,

important for remedial work.
Long-term research concerning the
educational effectiveness of computers
is necessarily limited. However, a
number of findings suggest that
students tend to learn faster by way of
computer programs as compared to
customary instructional methods; stu-
dent retention rate is as good as, or
superior to, customary instruction; a
learner’s attention can be maintained
longer at a computer; it appears that
using a computer in and of itself is
motivating to the student; and com-
puter drill/practice exercises are
especially helpful for students who
have problems with memorization.
Instructional software falls into five
main categories. These are:
1. Drill/Practice: This type of program
supplements previous instruction
through reinforcement and practice.
Drill and practice are an important part
of the teaching-learning process. Tradi-
tional drill has turned a lot of children
off to learning. However, computer
drill can be organized to make practice
fun. Computer drill programs can be
used in the areas of math, spelling,
history, geography, and other subjects
that require memorization of facts or
concepts. Since feedback is immediate,
learning is enhanced and drill becomes
more meaningful and productive.
2. Tutorials: These programs can be
used as instructional units that teach
rules and concepts. Tutorials are often
used to re-teach work previously
presented through conventional in-
structional methods but that has not
been fully understood or mastered.
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simulation is a model of a situation in
real life recreated by the computer. Pro-
grams of this nature enable the learner
to have experience with environments
that may be too expensive, dangerous,
remote, or complex for classroom use.
These types of programs allow the stu-
dent to make use of known skills and
concepts to develop new problem-
solving strategies. Simulations teach
students how to make decisions, think
logically, and understand conceptual
relationships. These types of exercises
encourage students to understand prob-
lem situations and help them consider
alternative designs and relations among
the variables as opposed to applying
some formula quickly simply to get the
'right’’ answer.

4. Games: These programs allow
students to apply skills and concepts in
a game environment. They make provi-
sions for learning rules and developing
and revising strategies. There can be
competition with the computer, with
one's self and/or peers. In addition,
games can be cooperative efforts —
team games in which two or more
students work to achieve a common
goal, thereby fostering cooperation and
positive peer interaction.

5. Management: Programs of this type
are tools for the teacher or ad-
ministrator. They can be used to
schedule, test, keep records, and
analyze student learning problems.

Keep in mind that the computer is
only a tool for use in the educational
process. Their effectiveness is going to
depend on the quality of the software.
Developing high-quality instructional
software requires the merging of educa-
tional and technological expertise and a
thorough understanding of program-
ming techniques and the capabilities of
the microcomputer. Furthermore, it re-
quires a thorough understanding of
educational principles and of the
population for whom the program is be-
ing written. To a great extent the prin-
ciples involved in writing high-quality
educational software mirrors the prin-
ciples of good programming.

In the remainder of this article we
will present fundamental steps in
preparing high-quality courseware. We
have developed these ideas through a
study of educational software reviews,
attendance at conferences on micro-
computers in education, conversations
with teachers and parents, and our own
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experiences in education.

The first step is to define your need
or problem. This will help you decide
what category of program will best deal
with your subject matter.

The second step is to establish your
goals and develop instructional objec-
tives in terms of observable behavior.
This will help you specify the content
of the program and to determine what
prerequisite skills, vocabulary, and
concepts are necessary for the student
to successfully learn the skills in your
program. We cannot stress the impor-
tance of this step enough. If your
primary experience is not in education
(and even if it is| it would be worth-
while to consult one or more of the
references we have listed at the end of
this article.

The third step is to develop a pro-
gram outline. This consists of a step-
by-step guide indicating how each con-
cept or skill will be developed and the
order in which they will be presented.
A teacher would call this a lesson plan.
This outline will help you maintain
consistency between the content and
the program objectives. Indicate in the
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outline how you are going to determine
if the pupil has learned the skills or
concepts presented. Specify in your
program outline what the correct
responses are and how incorrect
responses will be managed.

The fourth step is important in the
development of effective instructional
software: writing out the screen
display, frame by frame. We suggest
that you make use of sheets of graph
paper, one for each frame. Each frame
should be numbered and indicate what
frame to go to if a response is correct,
incorrect, or inappropriate. This
method of program planning and
writing makes editing easier. Here is
where you start thinking about what
the user will see and the subtle ways
that this can affect learning. Some
guidelines for planning screen dis-
plays are:

1. Design screen displays so they
are easy to understand. For ease of
reading, six lines of text, double
spaced, serves the needs of most
students. Break lines between phrases
and avoid a crowded display. For young
learners you might wish to use enlarged
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or colored text, if you have a computer
that has this feature. Screen displays
printed in capital letters are not as easy
to read as ‘‘conventional’’ print with
capitals and lower-case letters. A
neutral color for the screen is also
easier on the eyes than the typical
blue screen.
2. Important information, new
vocabulary, key words, and instruc-
tions can be highlighted by using in-
verse print or color. Use flashing
words, letters, or phrases judiciously as
they can be more distracting than at-
tention getting.
3. Make sure you follow the estab-
lished rules for punctuation, grammar,
usage, and capitialization. Avoid spell-
ing errors.
4. Have the learner respond frequently.
Plan your program so that the user
readily understands how to respond.
For example, if you have a clock set at
six-fifteen and the user must respond to
‘‘what time is it?’’, indicate clearly
how to respond; i.c., hrs. and
mins.; or mins, after
. If the user does not understand
(Continued on page 48)
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This is a complete stand alone Video Terminal board.
All that is needed besides this board is a parallel
ASCll keyboard, standard NTSC monitor, and a
power supply. It displays 80 columns by 25 lines of
UPPER and lower case characters. Data is transfer-
red by RS232 at rates of 110 baud to 9600 baud —
switch selectable. The UART is controlled (parity etc.)
by a 5 pos. dip switch.

Complete source listing is included in the documen-
tation. Both the character generator and the CRT pro-
gram are in 2716 EPROMS to allow easy modification
to your needs.

This board uses a 6502 Microprocessor and a 65451
CRT controller. The 6502 runs during the horz. and
vert. blanking (45% of the time). The serial input port
is interrupt driven. A 1500 character silo is used to
store data until the 6502 can display it.

Features

* 6502 Microprocessor
¢ 6545-1 CRT controller
* 2716 EPROM char. gen.

e 2K EPROM 2716
* RS232 1/O for direct
connectlon to computer

VIDEO TERMINAL BOARD 82-018

¢ Size 6.2" x 7.2"
¢ Output for speaker (bell)

¢ Power +5 700Ma.

and crystal.
Assembled and tested

¢ 2716 EPROM program or modem. +12 50Ma.
* 4K RAM (6116) * 80 columns x 25 line display -12 50Ma.
BAUD RATE VIDEO TERMINAL
GENERATOR 82-018
110-8600
n COMPOSITE
UART » VIDEO
PARALLEL
KEYBOARD DY;DPEgY
'("‘I";I'{)r CIRCUIT
. SPEAKER
» (BELL)
[ [ [ [
ouT IN +5 +12 -12 GND.
RS232 1O

This board is available assembled and tested, or bare board with the two EPROMS

#82-018A $199.95

Bare board with EPROMS and crystal #82-018B $ 89.95
Both versions come with complete documentation.

ﬁ JOHN BELL ENGINEERING, INC.

ALL PRODUCTS ARE AVAILABLE FROM JOHN BELL ENGINEERING, INC. * 1014 CENTER ST., SAN CARLOS, CA 94070

ADD SALES TAX IN CALIFORNIA ¢ ADD 5% SHIPPING & HANDLING 3% FOR ORDERS OVER $100
MasterCard.. SEND $1.00 FOR CATALOG (41 5) 592-8411 10% OUTSIDE U.S.A. _VISA
WILL CALL HOURS: 9am - 4pm ~ ADD$1.0FORC.OD. ——
#249
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how to input his/her response it will
cause unnecessary frustration.

5. Include frames that positively rein-
force correct responses. Reinforcement
should be variable and random, making
use of behavior management prin-
ciples. Do not make frames that fol-
low incorrect responses punishing,
nor exciting enough to encourage mak-
ing errors.

6. Use branching to meet the individual
needs of the learners. Branching
reduces frustration for learners having
problems as well as for pupils who have
learned the material.

7. Graphics, sound, and color should be
an integral part of the program. Use
them to convey information, draw at-
tention to important facts, or reinforce
learning. Effective graphics are not
simply an added attraction. Use sound
judiciously. Too much can be wearing
on the nerves. Do not use sound to in-
dicate mistakes because it announces
the student’'s errors to those
around him/her.

A fifth step that you may want to
use either at this point or in conjunc-
tion with your outline is to write a
flowchart. This will help you maintain
an overview of the total program. Since
the computer will evaluate the pupil's
responses, every conceivable response
needs to be considered as far as this is
possible. A flow chart of your frames
will help you check this important
aspect. Figure 1 is a simple example.

The sixth step is the programming
portion of the software development. If
you have followed the above steps this
should be relatively straightforward.

The seventh step is editing the pro-
gram. Go over the frames carefully,
checking for spelling errors, content er-
rors, grammar, syntax, and punctua-
tion. Consider each frame in terms of
readability and overall appearance.
Monitor the ‘‘flow’’ of the program.
At this point, consider the frame cards
and the flowchart together to make
sure every frame leads to another ap-
propriate frame until the end
is reached.

Step eight is the actual typing in of
the program. If the program is lengthy,
spread the typing over several sessions
to avoid fatigue, which causes errors.

The ninth step is the process of
"‘debugging.’”” The first step in debug-
ging is to print out the program and
check for spelling, punctuation, and
grammatical errors. If you do not have a
printer available you will have to do
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this from the screen. Nothing ruins the
impression that a user has of a program
more than seeing typos. Next, run the
program to make sure it will run to the
end regardless of what branches are
taken and/or what is typed in by the
user. You want to insure that the pro-
gram can be operated independently by
the learner, that the program will not
get hung up because of unexpected
responses, or that the pupil cannot
crash the program accidentally or
deliberately. It is often helpful to have
your program tested by at least one
member of your target population.
The last step is the development of
documentation or a user's guide. This
is absolutely one of the more important
steps and is unfortunately often
neglected by many programmers. Even
if you are a teacher or a parent writing
for your own use, this is important.
Perhaps there will be a time when you
have many programs or when you want
to swap programs with someone else.
The guide should: 1. describe the pro-
gram; 2. indicate for whom the pro-
gram is intended; 3. specify what prere-
quisite skills are required; 4. list the
program goals and instructional objec-
tives; 5. note specialized vocabulary;
6. tell the user how to run the program
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and how to restore a crashed program,;
7. provide information, suggestions,
and/or materials to help the teacher
and consequently the learner gain the
most use from the program; 8. provide
for evaluation of the extent to which
the learner has achieved the pro-
gram objectives.

We believe that computers have
great educational potential for use both
at home and in school. At computing
conferences we have attended, the
most frequent complaints heard are
about the quality of educational soft-
ware currently available. In this article
we have attempted to furnish the
reader with detailed suggestions on
writing instructional software. Our
suggestions reflect our belief that effec-
tive education takes careful thought
and planning.

We shall illustrate some of the prin-
ciples that have been presented with a
spatial relations program we are
developing. The need we identified is
for a remedial program for children
with learning disabilities. In particular,
we have in mind children who have not
developed adequate spatial relations
concepts. Concurrently, the program is
being designed for pre-academic
children who are in the process of
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developing spatial relations concepts.
Finally, the program is being designed
with parents and teachers in mind by
structuring the code so it can be easily
modified to meet the unique needs of a
particular learner in accordance with
the educational theory in the documen-
tation. In a sense we had in mind the
needs of both the child and adult.

Therefore we stated our goals as:
1. to develop spatial relations concepts
and, 2. to write easy-to-understand pro-
gram code and documentation. The ob-
jectives are: 1. the child will organize a
pattern or design as a unified whole;
2. the child will accurately reproduce a
pattern or design; 3. the child will
develop an organized approach to a
task; 4. the child will develop the con-
cept of directionality These objectives
cannot be achieved through the use of
the program alone. But with adequate
documentation, a parent or teacher
working with the child in conjunction
with the computer can achieve them.

The screen displays consist of a pair
of seven-by-seven grids. One, on the
left of the screen, shows a design to be
copied; the second, on the right, is the
workspace where the child reproduces
the shape. For example, one of the first
displays is shown in figure 2.

Because color is useful in aiding
visual discrimination we chose Atari
Graphics Mode 7 which, with its four-
color capability, allows the back-
ground, grid, and square to be in con-
trasting colors. The cursor in the right-
hand grid is a player and is moved with
the arrow keys. If the child wants to
color in a particular square he/she
presses the space bar. Since the pro-
gram is designed to be remedial or
tutorial, a square will fill in with color
only if it is equivalent to a square on
the master grid. Thus, the program is
self-correcting and there is no need for
branching in response to an inap-
propriate choice. The program is
designed to respond only to the space
bar and arrow Kkeys. If the child tries to
move the cursor out of the grid the cur-
sor will not respond and a warning note
sounds.

The frame-by-frame description of
the screen display for this program is
relatively simple and consists of choos-
ing the sequence of patterns to be
copied. One such sequence is shown in
figure 3.

To make the program easy to
modify, the patterns are made by com-
bining basic line segments with a group
of clearly defined subroutines. Each
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grid is represented in the program by a
two-dimensional array. The array can
be visualized as a 7- x-7 matrix that
mimics the grid on the screen:

7 columns ——m

- O™

An individual square is filled in or
left blank according to whether the cor-
responding matrix element is a 1 or 0,
respectively. Thus, a row of 1’s across
the top of the matrix will become a
straight line across the top of the grid
on the screen. The |] shape shown
earlier is created by a segment of code
such as:

320 REM|_| SHAPE SUBROUTINE
330 GOSUB VERT. BAR LEFT

340 GOSUB HORIZ. BAR BOTTOM
350 GOSUB VERT. BAR RIGHT
360 RETURN

followed by a routine that reads the
matrix and fills in the appropriate
squares. By changing lines 330 to 350
to call a different set of subroutines, a
different figure can be drawn.
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Hi - Res
Characlers
for Logo

MIZ TEXT AHD GRARKICEZH

by Dan Weston

ne of the weaknesses of the
OApple Il is the inability to com-
bine text and graphics on the
same screen. Many ingeneous utility
programs are on the market to rectify
this weakness. Unfortunately, none of
them will work with any of the ver-
sions of Logo that run on the Apple.
You can get letters on the turtle
graphics screen in Logo by using the
turtle to draw them. This solution
proves to be unworkable in most situa-
tions. Trying to define procedures to
draw all twenty-six letters can fill your
entire workspace. Even if you can fit
them all in, the letters the turtle draws
are thicker than normal letters, which
may not be acceptable. With this in
mind, I have written a group of Logo
procedures that puts text on the hi-res
screen without using turtle graphics.
Before I discuss how the Logo pro-
cedures work, I will explain briefly
how characters are defined and how
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they are placed on the hi-res screen. If
you want a more in-depth explanation,
consult the references listed at the end
of this article.

Characters are represented by a7 x 8
grid of dots. Figure 1 shows samples of
two characters mapped on to this grid.
Each of the eight rows of a character can
be represented by one byte. Actually,
only the lowest seven bits of each byte
are used to turn dots on or off. The
eigth bit is used to control color. The
bits are displayed from left to right,
with bit O on the left and bit 6 on the
right. The decimal value of each bit is
marked above each column in figure 1.
The decimal value of the byte for each
row is listed to the right of the row in
figure 1. You can see that a character
may be defined by a series of eight
bytes, corresponding to the eight rows
of the grid.

Listing 1 contains the byte defini-
tions for fifty-nine common characters.
Each character is represented as a list of
eight numbers. The name of each list
corresponds to the character it defines;
"'C.! represents the exclamation point,
and so on. The lists are kept this way to
allow for easy modification. Listing 1
should be entered into the logo
workspace along with the procedures
that appear later in this article.
{Editor’s Note: It is necessary to type
‘.GCOLL' once in a while to avoid
overflowing workspace.]

Once you have defined the
characters, you need to know how to
put them on the hi-res screen. The hi-
res screen is a direct representation of
bits in memory between address 8192
and 16384. Seven bits of each byte are
used to turn dots on or off. The screen
is forty bytes wide, giving 280 possible
dots horizontally. The screen is
twenty-four characters high, with eight
bytes per character giving 192 possible
dots vertically.

Finding the actual memory address
for any particular byte on the screen
can be tricky. Listing 2 is a table of
beginning addresses for the twenty-four
character rows on the left edge of the
screen. Subsequent addresses as you
move across the screen horizontally are
found by adding the column number
(0-39] to the beginning address. Each
character row is made up of eight rows
of dots. For any one character position,
the address for the first byte is found by
adding the column number to the
beginning address of the row. The ad-
dresses for the seven subsequent bytes
are found by repeatedly adding 1024 to
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the address of the first byte. An exam-
ple should clarify this.

Example 1

Here is how you would put the letter
A" into character row 5, column 7:

1. Look up the beginning address of
row 5 from listing 2: (8832]

2. Add the column number to this:
(8832 + 7 = 8839)

3. Look up the first byte of “A'' from
figure 1 or listing 1 : (8]

4. Put that value into address 8839:
.DEPOSIT 8839 8

5. Add 1024 to 8839: =9863

6. Get the next byte for "“A"" : {20)

7. Put it in address 9863 :
.DEPOSIT 9863 20

8. Add 1024 to 9863: = 10887

9. Get the next byte for ‘A"’ : (34)

10.Put it in address 10887 :
.DEPOSIT 10887 34

Continue this pattern until all eight
bytes for ‘'A” have been put into
memory. Figure 2 shows the result of
this operation. The addresses are
shown on the left of each row, and the
byte values on the right. This is essen-
tially the process that the Logo pro-
cedures listed below will use to put text
on the hi-res screen. Note that this
method of adding 1024 to each address
will only work if the twenty-four begin-
ning locations given in listing 2 are
used. This makes the procedures less
flexible, but infinitely simpler.

Listings 3 and 4 contain the pro-
cedures that will put text on the hi-
res screen in Logo. These procedures
use the normal text cursor positioning
primitives built into Logo to guide
placement of the text on the hi-res
screen. The user should position the
cursor as if to put text on the text
screen before calling the hi-res pro-
cedures. If the turtle screen is cur-
rently being viewed, then the cursor
will not be visible to the user, but
will still act as a stalking horse for the
hi-res routines.

HPRINT is the top-level procedure
that will be most often called by the
user. It may take a word or a list as in-
put. HPRINT tests its input to see if it
is a list or a word and routes it to
the appropriate subprocedure for pro-
cessing. Lists are passed to PICK-
WORD where the component words
are picked out and passed to PUT-
WORD. Words input to HPRINT are
passed directly to PUTWORD.
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PUTWORD first checks to see if its
input is the empty word. If it isn't,
PUTWORD calls PUTCHAR with the
correct starting address and the list of
eight bytes for the first character of
the word.

The address is determined by taking
the current cursor column, output by
COLUMN, and adding it to the begin-
ning address of the current cursor
row, output by ROWADDRESS. ROW-
ADDRESS uses the output of ROW to
look up the address from the values in
listing 2, much as we did in step 1 of
example 1 above.

The list of eight byes for the first
character of the word are determined by
the output of GETBITS. This procedure
looks up values from listing 1 by com-
bining its input with ‘'C. ROW-
ADDRESS and GETBITS are both
lookup procedures and work in much
the same way.

PUTCHAR is where the actual bits
are placed into screen memory. PUT-
CHAR starts with the address for the
top row of a character and a list of the
eight bytes needed to define that
character. It then places the first byte
into memory at the starting address.
PUTCHAR then adds 1024 (defined as
“NEXTLINE in listing 2} to the address
and calls itself recursively with all but
the first byte of the list. This will con-
tinue until all eight bytes have been put
into memory. You should see the
similarity to example 1 here. PUT-
CHAR takes advantage of logo’s ability
to modify inputs to procedures without
affecting the value of global variables.

You can see the same fundamental
structure in PICKWORD, PUTWORD,
and PUTCHAR. All three operate on
the first element of their input, and
then cycle recursively with the BUT-
FIRST of that input until the input is
empty. This technique has wide ap-
plication in logo programming.

PUTCHAR was called by PUT-
WORD to place the first character of a
word on the screen. When PUTCHAR
finishes displaying that character, con-
trol is passed back to PUTWORD.
PUTWORD then calls MOVECURSOR
to move the cursor to the mnext
character position.

MOVECURSOR moves the unseen
text cursor so that ROW and COLUMN
will continue to give appropriate
values. MOVECURSOR will call
RETURN if the right edge of the screen
has been reached and RETURN will
handle the wrapping to the next
character line. RETURN will also route
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text to the upper left corner of the

Listing 1

screen if it is called from the lower m :'g"' [30823 g g g g g]o

right corner. There is no provision MAKE "G # EO 0 20 62 20 62 2(]) 0]

for scrolling. MAKE "C.$ [28 42 10 28 40 42 28 0]
Once PUTWORD has processed the MAKE "C.% [0 36 18 8 36 18 0 0]

. s . X MAKE "C.& [4 10 10 4 42 18 44 0]
first character of its input, it calls itself MAKE "C." [16 16 0 0 0 0 0 0]
recursively with the BUTFIRST of its MAKE "C.( [8 42224 80]
input. It will do this until all the s "g'l Eg 112 gg 22 gg 11'2 g g%
characters have been placed on the MAKE "C.+ [0 8 8 62 8 8 0 0]
screen. Because Logo generally treats a MAKE “C., (0000088 4]

. MAKE "C.— [0 0 0 62 0 0 0 0]
space as a deliminator rather than a MAKE "C.. [0 000008 0]
character, PUTWORD calls MOVE- MAKE "C./ [0 32 16 8 4 2 0 0]
CURSOR one extra time just before it % "‘gflJ Egﬂ 124852 gzaagaaé]za 0]
stops to place a space after each word MAKE "C.2 [28 34 32 24 4 2 62 0]
that it processes. Most of the time this MAKE "C.i [22 32 33. 28 32 34 28 0]
: : : MAKE "C.4 [34 34 34 62 32 32 32 0]
will be fine, but you may find that you MAKE C.3 [62 2 2 30 32 32 30 0]
want to remove this step in PUTWORD. MAKE "C.6 [28 34 2 30 34 34 28 0]
HTEST is a sample procedure to m "gz Egg ;i ;i ;g 344;' gg .
show how HPRINT can be used. Its MAKE "C.9 [28 34 34 60 32 34 28 0]
first step, which is optional, is to clear MAKE "C.: [0 08 0800 0]
the hi-res screen. Then it places the T ot [([’000812 2820 .
text cursor at the upper left corner of MAKE "C.= [0 0 0 28 0 28 0 0]
the screen. HPRINT is then called with MAKE "C.> [0 044 8 12 8 4 0]
: f Tias MAKE "C.? [28 34 32 24 8 0 8 0]
?ll the chafra.cters defined in llstmg las MAKE "C.@ [28 34 42 58 26 2 60 0]
input. This is a good way to see if the MAKE "C.A [8 20 34 34 62 34 34 0]

character definitions are to your liking. m “22 Egg g‘l: 3"263 gi 3: g‘]) 0]
You might want to customize some of MAKE "C.D [30 34 34 34 34 34 30 0]
the characters. Although these pro- MAKE “C.E [62 2 2 30 2 2 62 0]
cedures are too slow to do effective ot Egze § 4223;’02;' ; 2 .
character animation, you might find MAKE "C.H [34 34 34 62 34 34 34 0]
some use for non-standard characters. MAKE "S-I E§2 g 8838862 2] .

. - MAKE "C.J [32 32 32 32 32 34 28 0]
If you find that you are not using all MAKE "C.K [34 18 10 6 10 18 3 0]
the characters that have been defined, MAKE "C.L [222222620]

it Wi MAKE "C.M [34 34 54 42 42 34 34 0]
it will be to your ad\;fm'tzfge tc;r erase the MAIE 0N o4 34 38 42 39 74 4 0]
unused characte_r definitions from your MAKE "C.0 [28 34 34 34 34 34 28 0]
workspace, freeing up extra nodes for MAXE "C.P [30 32 32 32 i 22 ?}'

: MAKE "C.Q [28 34 34 34 42 18 44 0]
other procedures that will use MAKE "C.R [30 34 34 30 10 18 34 0]
HPRINT. These procedures are in- MAKE "C.S [28 34 2 28 32 34 28 0]

tended mainly for labeling pictures and m 325 Egi 348318' 384832 (3’1 2 0)
graphs. They do not intercept norme.ll MAKE "C.V (3 34 34 34 34 20 8 0]
keyboard input and route it to the hi- MAKE "C.W [34 34 42 42 42 42 20 0]

MAKE "C.X [34 34 20 8 20 34 34 0]
Ies screen agd they do not scroll. They WAKE 0¥ [o4 34 34 20 8 8 8 0]

are, as one hlgh SChOOl basketba]l Coach MAKE "C.Z [62 32 16 8 4 2 62 0]
once said succinctly of his team, ‘‘big MAKE "C.\ [0 2 4 8 16 31 0 0]
and dumb and slow,”’ however I think
you will find them useful, and also in- Listing2 0 wn 25 (o168)
structive as to what can be done with MAKE "R.22 E9ol.o§

. MAKE "R.21 (8912

Logo beyond turtle graphics. MAKE "R.20 (8784)

MAKE "R.19 (8656)

1. Pelczarski, Mark, ''Graphically MAXE "R.18 (8528)
L) MAKE "R.17 (8400)
Speaking,’’ Softalk, October, 1982, MAKE "R.16 (8272)

pg.- 240-242. MAKE "R.15 (9128)
2. Wagner, Roger, ‘‘Assembly Lines,"’ s ',:ig Ezggg;

Softalk, April 1983, pg. 247-254. MAKE "R.12 (8744)

3. Wagner, Roger, ‘'Assembly Lines," MAKE "R.11 (8616)

MAKE "R.10 (8488)
Softalk, May 1983, pg. 185-190. MAKE "R.9 (8360)

4. Apple II Reference Manual, Apple MAKE "R.8 (8232)

_ pg. 18- 1, MAKE "R.7 (9088)

Computer Co., pg. 18-19, 2 MAKE .6 (960)
——— MAKE "R.5 (8832)
MAKE "R.4 (8704)

Dan Weston teaches a self-contained MAKE "R.3 (8576)

eighth grade in Brooks, Oregon. He may m “:'i 8;'12'33

be contacted at 195 23rd NE, Salem, OR WAKE "R.0 (8192)

97301. IL MAKE "NEXTLINE (1024)
. | ——
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Listing 3 TO ROWADDRESS TO PUTWORD :WORD
ES; THING WORD "R. ROW IF EMPTYP :WORD [MOVECURSOR STOP]
o PLCKMOM LLIST PUTCHAR (ROWADDRESS + COLUMN) GETBITS FIRST :WORD
: MOVECURSOR
IF :LIST = [] THEN STOP TG COLUMN PUTWORD BF :WORD
IF LIST? FIRST :LIST THEN PICKWORD FIRST :LIST: OF -EXAMINE 36 END
ELSE PUTWORD FIRST :LIST END
PICKWORD BF :LIST VEC
END T0 GETBITS :CHAR gsgoCOL%sor; 39
OP THING WORD "C. :CHAR IFT [SETCURSOR LIST (COLUMN + 1) ROW
TO PUTWORD :WORD END IFF [RETURN]
IF :WORD = " THEN MOVECURSOR STOP END
PUTCHAR ( ROWADDRESS + COLUMN ) GETBITS! TO ROW
FIRST :WORD OP .EXAMINE 37 TO PUTCHAR :ADDRESS :CHARBYTES
MOVECURSOR PUTWORD BF :WORD END IF EMPTYP :CHARBYTES [STOP]
END o _DEPOSIT :ADDRESS FIRST :CHARBYTES
RETURN PUTCHAR :ADDRESS + :NEXTLINE BF :CHARBYTES
TO HPRINT :INPUT TEST ROW = 23 END
IF LIST? :INPUT THEN PICKWORD :INPUT! IFT CURSOR 0 0
ELSE PUTWORD :INPUT IFF CURSOR 0 ( ROW + 1) TO ROWADDRESS
END END OP THING WORD "R. ROW
TO HTEST Listing 4 Be
DRAW TO COLUMN
CURSOR O O TO HTEST OP FIRST CURSOR
HPRINT [ABCDEFGHIJKLMNOPQRSTUVWXYZ,.;! CS SETCURSOR [0 0] END
—112345678901 "#3%& ' () *=+7 > < 8] HPRINT [ABCDEFGHIJKLMNOPQRSTUVWXYZ 12345
END 67890:%-=;+/7. >, <!"#3$%'()] TO GETBITS :CHAR
END OP THING WORD "C. CHAR
T0 MOVECURSOR TO HPRINT :INPUT END
TEST COLUMN < 39 IF LISTP :INPUT [PICKWORD :INPUT]!
IFT CURSOR ( COLUMN + 1 ) ROW [PUTWORD :INPUT] TO ROW
IFF RETURN END OP FIRST BF CURSOR
END END
T0 PICKWORD :LIST
TO PUTCHAR :ADDRESS :CHARBYTES IF EMPTYP :LIST [STOP] T0 RETURN
IF :CHARBYTES = [] THEN STOP IF LISTP FIRST :LIST [PICKWORD FIRST :LIST]! TEST ROW = 23
.DEPOSIT :ADDRESS FIRST :CHARBYTES (PUTWORD FIRST :LIST] IFT (SETCURSOR (0 07]
PUTCHAR :ADDRESS + :NEXTLINE BF :CHARBYTES PICKWORD BF :LIST IFF [SETCURSCR LIST 0 (ROW+1)]
o = ' o AICRO"
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COMMODORE ViIC-20

ZFIN-1 This FINANCE Program is the most versatile business program available today for
general home accounting, checkbook balancing, charts and graphs. The program makes
full use of the VIC-20’s many features such as color, sound, and the excellent implementa-
tion of the function keys for quick, accurate operation selection with NO programming ex-
perience required. (The program uses the disk and is compatible with the VIC 1540/41 disk
drives. It comes with disk and manual.) Requires 3K super expander cartridge. Cassette
$29.95 Disk $39.95

APPLE lI-Plus & APPLE-lle

ZMAIL1 - A comprehensive mailing label program for the APPLE Il +. ZMAIL features full-
screen editing capability, five of the most common sorts (NAMES, CITY, STATE, ZIP, COM:-
PANY) plus an extra field for a group identifier. Custom variations available. It comes with
disk and manual. Price $69.95

ZINVEN1 - An inventory control program for small business applications. ZINVEN1
features full-screen editing for maximum flexibility AND several sort options (all are re-
lational sorts). It comes with disk and manual. Price $79.95

DEALER INQUIRES INVITED.
Please write for more information.

52

MICRO No. 64 - September 198!




olefo[oe]ole|n

EVER WONDER HOW YOUR APPLE Il WORKS?
QUICKTRACE will show you! And it can show you WHY when it doesn’t!

This relocatable program traces and displays the actual machine operations, while it is running and
without interfering with those operations. Look at these FEATURES:

8ingle-8tep mode dispiays the last instruction, QUICK TRACE allows changes to the stack, QUICKTRACE is relocatable to any free part of
next instruction, registers, llags, stack contents, regi: s, stopping ditions, addresses to be memory. Its output can be sent to any slot or to
and six user-delinable memory locations. displayed, and output destinations for all this the screen.

Trace mode gives a running display of the Single- information. All this can be done in Single-Step QUICKTRACE is completely compatible with
Step information and can be made to stop upon mode while running. programs using Applesoft and Integer BASICs,
encountering any of nine user-definable Two optional display formats can show a sequence graphics, and DOS. (Time dependent DOS
conditions. of operations at once. Usually, the information operations can be bypassed.) It will display the

is given in four lines at the bottom of the screen. graphics on the screen while QUICKTRACE is

Background mode permits tracing with no display

until it is desired. Debugged routines run at near QUICK TRACE is completely transparent to the alive.
normal speed until one of the stopping cond- program being traced. It will not interfere with QUICKTRACE is a beautilul way to show the
itions is met, which causes the program to return the stack, program, or /0. incredibly complex sequence of operations that
to Single-Step. a computer goes through in executing a program
Price: $50 QUICKTRACE . )
requires 3548 ($E00) bytes (14 pages) of memory and some knowledge of machine language programming.

QUICKTRACE was written by John Rogers. |t will run on any Apple If or Apple I Plus computer and can be loaded trom disk or tape. It is supplied on disk with DOS 3.3.

QUICKTRACE is atrademark of Anthro-Digital. Inc.

QUICKTRACE DEBUGGER

Last address Disassembly
Las! Instruction AT AL LDA #5004
Top seven byites of stack Processor codes  User defined iocation & Conlent:
Stack A DE 4% D4 01 NV-EDIZIC GO0
Accumutator X reg. Y reg. Stack poinie Pr status  Conient of referenced address

[1=DD

Ofsassemoly _ Poh ddrs Anthro-Digital, Inc.
' ] P.O. Box 1385
Pittsfield, MA 01202

413-448-8278

Comenta =01 Y=

Next Instruction  [7F~ 40— 35
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Arizona

Southwest Ed Psych Services, Inc.
P.O. Box 1870
Phoenix, AZ 85001

Evans Newton Inc.
7745 East Redfield Rd.
Scottsdale, AZ 85260

California

Advanced Learning Technology, Inc.
4370 Alpine Rd.
Portola Valley, CA

Anaheim Publishing Co.
2632 Saturn St.
Brea, CA 92621

ATARI Program Exchange
Atari, Inc.

60 East Plumerai Dr.

San Jose, CA 95150

Children’s Television Workshop
20525 Mariani Ave.
Cupertino, CA

CMA/Micro Computer Division
55722 Santa Fe Trail
Yucca Valley, CA 92284

Computer Curriculum Corp.
P.O. Box 10080
Palo Alto, CA 94303

Control Data Publishing
4455 Eastgate Mall
San Diego, CA 92121

Educational Software Inc.
Soquel, CA

Educational Systems Software
23720 El Toro Rd. Suite C
P.O. Box E

El Toro, CA 92630

Edusoft
P.O. Box 25606
Berkeley, CA 94702

Edu-Ware Services, Inc.
28035 Dorothy Dr.
Agoura, CA 91301

Fullmer Associates
1132 Via Jose
San Jose, CA 95120

The Learning Co.
4370 Alpine Rd.
Portola Valley, CA 94025

Lighting Software
P.O. Box 11725
Palo Alto, CA 94301

Opportunities for Learning
8950 Lurline Ave.
Chatsworth, CA 91311

Storybooks of the Future
P.O. Box 4447

Santa Clara, CA 95054
Teachercenter

2725 Sand Hill Rd.
Menlo Park, CA 94025

Telephone Software Connection, Inc.

P.O. Box 6548

Torrance, CA 90504

Skill corp. Software, Inc.
1711 McGraw Ave.

Irvine, CA 92714

Colorado

Data Transform Inc.

616 Washington, Suite 106
Denver, CO 80203

Learning Systems Ltd.

P.O. Box 9046

Fort Collins, CO 80525

Connecticut

K8 Software

P.O. Box 248

Canton, CT 06019
MICRO

MARCK
280 Linden Ave.
Branford, CT 06405

Queue
5 Chapel Hill Dr.
Fairfield, CT 06432

Florida

Aquaris Publishers, Inc.
P.O. Box 128
Indian Rocks Beach, FL 33535

Hlinois

Borg-Warner Educational System
600 West University Drive
Alrington, IL 60004

Educational Teaching Aids
159 W. Kinzie St.
Chicago, IL 60610

Electronic Courseware System, Inc.
Box 2374, Station A
Champaign, IL 61820

Encyclopedia Britannica
Educational Co.

425 North Michigan Ave.
Chicago, IL 60611

Follett Library Book Co.
4506 Northwest Highway
Crystal Lake, IL 60014

Jadee Enterprises
1799 Meadowlake
Charleston, IL 61920

Micrograms. Inc.
P.O. Box 2146
Loves Park, IL 61130

Midwest Visual Equipment Co.
6500 North Hamlin
Chicago, IL 60645

Science Research Associates, Inc.
155 North Wacker Dr.
Chicago, IL 60606

Scott Foresman and Company
1900 E. Lake Ave.
Glenview, IL 60025

Indiana

Meka Publishing Co.
9120 Galaxie
Indianapolis, IN 46227

Iowa

Conduit

100 Lindquist Center
P.O. Box 338
University of Iowa
Iowa City, 1A 52244

Kentucky

Van Nostrand Reinhold, Co., Inc.
7625 Empire Dr.

Florence, KY 41042

Louisiana

Cross Educational Software
1802 N. Trenton, Box 1536
Ruston, LA 71270

Maryland

Capital Systems Group, Inc.
11301 Rockville Pike
Kensington, MD 20895
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INTRODUCING THE:

The Executive+ System
A Truly Virtual Machine!

Multi-User!

UP TO 24 USERS ON LINE.

D

Concurrent Tasks!

EACH USER CAN RUN MULTIPLE TASKS CONCURRENTLY.

>
Multi-Processing!
UP TO 8 CPU'S PER SYSTEM.

>

Networking!
COMPUTER SYSTEMS CAN BE TIED
TOGETHER TO SHARE DATA BASES.

_>

Up to 6.144 million

bytes of RAM memory!
>

Up to 1.848 billion
bytes of on line storage!

_>
High Reliability!
THE SYSTEM IS HOUSED IN A SEALED RACK WITH
FORCED AIR FOR ENVIRONMENTAL CONTROL WITH

FRONT PANEL TURN KEY OPERATION, SWITCHING
POWER SUPPLIES AND ROM BASED DIAGNOSTICS.

Cost Effective!

A 4 USER SYSTEM WITH 1.2 MBYTE ON FLOPPIES

540K BYTE RAM, 4 PRINTER INTERFACES,

1 NETWORK INTERFACE AND A 154 MEG BYTE FIXED DiSK
RETAILS FOR $ 20,390.

PRICE AND AVAILABILITY SUBJECT TO CHANGE WITHOUT NOTICE.

Send for information on our complete line of
Executive Computers, Operating Systems and Business Solutions.
Representative inquiries are welcome.

Presented By

o>

CUSTOM COMPUTER SYSTEMS INC.
AN INNOVATIVE LEADER IN PROCESSING SYSTEMS

7250 COMMERCE CIRCLE EAST o

FRIDLEY, MINNESOTA 55432

PHONE (612) 574-9493
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Computer Science Press, Inc.
11 Taft Court, Dept. CMC 383
Rockville, MD 20850

Media Materials, Inc.
2936 Reminton Ave.
Baltimore, MD 21211

Massachusetts

Addison-Wesley Publishing Co.
Computer Software and Applications
Reading, MA 01867

The Answer
Houghton Mifflin
One Beacon St.
Boston, MA 02107

EduTech, Inc.
634 Commonwealth Ave.
Newton Centre, MA 02159

J. L. Hammett Co.
Box 545
Braintree, MA 02184

Learning Tools, Inc.
686 Massachusetts Ave.
Cambridge, MA 02139

Memory Bank
P.O. Box 76
Newton, MA 02168

Milton Bradley Educational Div.
443 Shaker Rd.
East Longmeadow, MA 01028

Spinnaker Software Corp.
215 First St.
Cambridge, MA 02142

Terrapin, Inc.
380 Green St.
Cambridge, MA 02139

Tycom Associates
68 Velma Ave.
Pittsfield, MA 01201

Window, Inc.
469 Pleasant St.
Watertown, MA 02172

Michigan
Alternate Source

704 Pennsylvania St.
Lansing, MI 48906

Comm Data Computer House Inc.
P.O. Box 325
Milford, MI 48092

Compu-tations, Inc.
P.O. Box 325
Troy, MI 48099

Hartley Courseware Inc.
Dept. CND, Box 431
Dimondale, MI 48821

MCE Educational Programs
Interpretive Education, Inc.
157 South Kalamazoo Mall
Kalamazoo, MI 49007

Sensible Software, Inc.
6619 Perham Dr.
West Bloomfield, MI 48033

TH.ESILS.
P.O. Box 147
Garden City, MI 48135

Minnesota

Computer Courseware Services
300 York Ave.
St. Paul, MN 55101
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T.LLE.S.
1925 West County Rd. BZ
Saint Paul, MN 55113

Missouri

Data Security Concepts
P.O. Box 31044
Des Peres, MO 63131

Milliken Publishing Co.
1100 Research Blvd.
St. Louis, MO 63132

New Hampshire

Applied Educational Systems
RSD 2, Box 213
Dunbarton, NH 03301

Dolphin Computer-Based Instruction
TSC, A Houghton Mifflin Co.

Box 683

Hanover, NH 03755

Entelek
P.O. Box 1303
Portsmouth, NH 03801

New Jersey

Academic Software

c/o Software City

22 East Quackenbush Ave.
Dumont, Nj 07628

Educational Micro Systems, Inc.
P.O. Box 471
Chester, NJ 07930

Hayden Book, Co.
50 Essex St.
Rochelle Park, NJ 07662

New Mexico

The Programmers, Inc.
P.O. Box 1207-211 Cruz Alta
Taos, NM 87571

New York

Computer Motivated Learning Lab
Random House School Div.

201 East 50th St.

New York, NY 10022

DynaComp, Inc.
1427 Montroe Ave.
Rochester, NY 14618

Educational Audio Visual Inc.
Pleasantville, NY 10570

Gessler Publishing Co.
900 Broadway, Suite 10A
New York, NY 10003

Harcourt Brace Jovanovich
School Dept.

757 Thrid Ave.

New York, NY 10017

Harper and Row/CONDUIT
110 East 53rd St.

College Div. Suite 3D

New York, NY 10022

Holt, Rinehart, and Winston
383 Madison Ave.
New York, NY 10017

Instructional/Communications Tech.
10 Stepar Place
Huntington Station, NY 11746

J & S Software
140 Reid Ave.
Port Washington, NY 11050

MICRO

K-12 Micromedia
P.O. Box 17
Valley Cottage, NY 10989

Kensington Microware
300 E. 54th St.
New York, NY 10022

Krell Software
1320 Stony Brook Rd. Suite 219
Stony Brook, NY 11790

McGraw-Hill School Div.
1221 Ave. of the Americas
New York, NY 10020

Mercer Systems, Inc.
87 Scooter Lane
Hicksville, NY 11801

Microcomputers Corp.
P.O. Box 8
Armonk, NY 10504

Microcomputer Workshops
103 Puritan Dr.
Port Chester, NY 10573

The Micro Center
P.O. Box 6
Pleasantville, NY 10570

Random House School Div.
201 East 50th St.
New York, NY 10022

Reader’s Digest Services, Inc.
Educational Div.
Pleasantville, NY 10570

Right On Programs
Div. Computeam Inc.
P.O. Box 977
Huntington, NY 11743

Sunburst Communications
39 Washington Ave. Box 40
Pleasantville, NY 10570

Tara Ltd.
P.O. Box 118
Selden, NY 11784

Teach Yourself Computer Software
2128 West Jefferson Rd.
Pittsford, NY 14534

North Carolina

SOSS
3408 Dover Rd.
Durham, NC 27707

Ohio
South-Weston Publishing Co.

5101 Madison Rd.
Cincinnati, OH 45227

Oklahoma

Dorsett Educational Systems, Inc.
Box 1226
Norman, OK 73070

Oregon

Avant-Garde Creations
P.O. Box 30160
Eugene, OR 97403

Dilithium Software
P.O. Box 606
Beaverton, OR 97075

Quality Educational Designs
P.O. Box 12486
Portland, OR 97212

Quicksoft
P.O. Box 10854
Eugene, OR 97440
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Atari

Painting Program Listing (continued)

129580 GETOH X7

1997 REM ———

1998 REM ———- SHaPES ROUTINES ——-—

1999 REM ———

20680 IF YA—-0 aND YB=60 THEN GOTO B

26160 GOSUBR Z2O0800 T EGIN
29280 GRAaPHICS @

ZO03IQ 7 *% SHAPE SELECTOR ' :7?
2040 7 " 1. Line"

28568 7?7 ** 2. Rectangle (outlined*"

266808 ? ' I, Rectangle (filled)'

2870 7 ** 4, Circle ¢(outlinel)'

20808 ? ' 5. Circle ¢Cfilledl*

268360 7 :7 '"'"Press number of selection';
216880 CLOSE BI:0PEN 13,4 ,0,"K:"":GET B3I ,N:
CLOSE HBI:N=-N—-48

211809 GRAGPHICS 18:FOR I=-9 TO 8:FPOKE I+CBna
SE,RCOL C(TI) : MEXT X

2129 FOR I=® TO 81980 STEP 256:a-USR(ADRC
Q52 ,BUFF+I,SCREEM+I) :MEXT I

2130 1LLOCATE H,Y,UNDERCURSOR

2149 IF H<1 OR H>S5S THEN GOTO BEGIM

2158 COLOR SELCOLOR

2165680 GOSUB M¥*1908+21080

21780 PLOT H,Y:CURSORFLAG=Z0 :CURSO0ORCOLINT=4
tLOCATE X, Y,UNDPERCURSOR:GOTO BEGIN

2199 REM ——— LIMNME ——-—

2208 PLOT HA.,.YA:DRAWTO HB,YB:RETURNM

2239 REM ——— RECTAOHNHGLE (OUTLINE)? —-—-—
2300 PLOT MHAa.,.¥Ya:DRAaWTO HB,YA:DRAWTO KB, Y
B:DRAKHWTO HO,.YB:DRGaMWTO HaAa,Ya:RETUR

2399 REM ——— RECTANGLE (FILLED)? ——-—

2400 FOR I=-HA TO HB STEP SGHNIC(HB—HA) :PLOT
I,.YA:DRAWTO I ,¥YB:NEXT X:RETURNM

2499 REM ——— CIRCLE (COUTLINE2)? ———

?560 DEG R=TISQRCCL(YA—YBY2) 716+ C(HA—HB2Y A2
25186 IF Ha<R OR (79—-Ha) R THEN RETURN

5526 IF Ya-4<{R OR (48—-YA- -4 {R THEN RETUR
250 PLOT HaAa+R,YNO

2548 FOR I=9 TO X608 STEP S:DRAMWMTO HAa+RXC

OS (I , YOAIrR®STINCIX® 4 :NEXT I

25580 RETURN

2599 REM ——— CIRCLE (€C(FILLED2Y? ———

?660 DEG R=-SORCCICYA-Y¥YBI)A22 716+ CHA—HB) ~2
2618 IF Ha<R OR (79—-HA) <R THEN RETURN
%620 IF vYa/-4<R OR (48—-vYAa- 42 {R THEN RETUR
260 FOR I=0 TO 99:COL-R™*SINC(I2 :ROH=R*CO
S5CXI) x4

2648 PLOT HAVCOL ,YAtROMW:DRAWTO HA—-COL , YA
;gogéaﬂﬁHTO HA-COL ,¥YOG-ROM:DRAWTO Hat+COL ,
2650 DRAOMWTO HA+COL , YA+ROM:NEHXT I:RETURN
29980 REM ——

2992 REM —— KEYBOARD INTERFPRET ROUTINE
2994 REM ——

T80 N-ZPEEK (KB : POKE KB, 255 :IF N=7 THEN
VFILL=-O:FILLFLAG=1:GOTO BEGIN

002 IF N=14 THEN FILLFLAG=ZO:VFIL1L=—1:G0
TO BEGIN

T4 IF N=1S THEN FILLFLAGTO:VUFILL=-1:GOT
0O BEGIN

TO18 IF N=6 THEN VFILL-O8:FILLFLAG=-1:GOT
0O BEGIN

ITe12 XIF H=3ZI1 OR N=308 THEN GOTO 8S080

FTe14 IF N=62 THEN 2000

TOZO IF N=18 THEN FILLFLAG=OB:!UFILL=-@®:GOT
0O BEGIN

IBIOB IF HNK>»S8 THEN GOTO BEGIN

48 GOSUBR 28800

TS50 GRAPHICS @: 72 DISK TRANS
FERS"'"": ~

Te60 7 ' 1) SAVE PICTURE"

Iezae ? ' (2> LoapD PICTURE"

T80 ? ** LI>» RETURN TO CURRENT PICTURE"'
=

Ta928 ? “"PRESS NUMBER OF SELECTION——"';
1090 CLOSE BI:0PEN 1BI ,4,0,""K:"":GET BI,N:
CLOSE 1IX

X118 N-N-48:IF N1 OR N>3I THEN X108

T1Z GOTO N*16868+3I166

TZea 2?2 '8 SGVE PICTURE*'": 2 H
DIRECTION=8:G05UB 10806868:7 ""SAVING PICTUR
E*'*: TRaAaP 40080

TZ210 FOR I=89 TO 8:7 BHI;RCOLCII :NEXT I
IZ26 FOR I=1 TO 8169 STEP 868:7 RBI;BUFFSC
T, XI+79) :NEHXHT X

TZ23IBG CLOSE RBI:GOTO Xase

TIXBE 7 ‘'K LOADING PICTURE'':?
IDIRECTION=-4:7? 1 GOSUB 10000:7 ''LOADING P
ICTURE"'

TI1O FOR I=—8 TO S:INPUT BI,RCOL:RCOLCI2=
RCOL_: NEXT I

IIZO0 FOR _I=-1 TO 816608 STEP 80:INPUT BI,LI
NES :BUFFSCI ,I+79) =LINES:NEXKT I

ITIITO CLOSE B#3I:-0TO0 IS

T480 GRAPHICS 18:FOR I=96 TO 8:POKE I+CBA
SE,RCOLCI) :NEXT I -

2419 FOR I=6@ TODO 81968 STEP 256:a=ULUSR(ADRC
N5) ,BUFF+I,SCREEN+I) : NEXT X

TA4Z8 LOCATE H,¥ ,UNDERCURSOR:GOTO BEGIN
I989 GOTO BEGIN ’
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complete pictures easier and f:
There are a few rules to follow ton
pictures even simpler to draw. Ceriain
shapes can be easily derived from the
ones in the routines. For example, a
target can be drawn by selecting the
color of the outermost circle first.
Draw the circle, then select the color,
center, and radial point for the next
ring, and draw that circle. Each circle
drawn will erase all but the toroid
[donut shape} required for the ring.
Similar images can be drawn using the
filled rectangles.

When a shape is drawn, notice that
the values stored in YA, XA, YB, and
XB are not altered. A second shape may
be superimposed directly. For example,
draw a filled circle, then change color
and draw a circle outline. The filled cir-
cle will simply be outlined in the sec-
ond selected color.

Line drawings are easier because
these values are not altered. To com-
plete a line drawing, find a continuous
path through it. Draw the first line,
then move the cursor to the end of the
next line in sequence. Press the trigger
button and select the line shape; a line
will be drawn to there from the end of
the first line. This process can be con-
tinued throughout the figure and colors
may be changed between lines, since
color selection also does not alter
the coordinates.

Add Images to Your Own Programs

The data files produced from this
painter program can be read into other
BASIC programs easily and used for
partial or whole screen displays. They
are mode 10 screen and so must be
displayed as GTIA mode 10 screens.
This means they can’'t be mixed with
other screens without using a display-
list interrupt to control the hardware
register PRIOR at location 53275 [with
a shadow at 623}. To institute a mode
10 screen, the Atari Operating System
writes a $80 [decimal 128} to the
shadow, which, in turn, gets written
to the hardware register during the
vertical blank interrupt. The screen
is otherwise identical to a mode
eight screen.

To load the screen data into
memory, study the loading routine in
this program and simply mimic it.
Write it out to a mode 10 screen created
with a GRAPHICS 10 statement. To
form a custom display list requires
obeying some memory boundary

{Continued on next page)

63



No. 64 - September 1983

EEKC(I+CBASE>

MICRO

EOOL .- 1 & m g el 0 Qo & i g [} s N T ~ A od M BN Ll IS L Wit @&
oW G F Vo000 0 W e ] F 4 M O W N @ & - SNQ +n q 2 2 &k &
o) ] g Q v oWl & DN gy W w k44 [ ¥ - W ] XD ~N & Q0 % Ok
[ & . < W Jd vMa D W D owWd bd [* 3=} 4 ~no~ own b 2 X QU ~» Q - 4'% h - v
F X T Wa n a4 0 W -4 b Jd %a J " a2 ~n W o H o« HEO ew I UHB- =0 &
W W o ¥ n v - & Q0 J a2 -4 Q - & ] w3 Ry o~ W B W VN I~ Lll- RS ] Fill® O N
T W oW N - W od -l d dH o oW Jd [~] Wi v Q NOX - ™ CO, ™~ WS we 2
Ww - % azx NIl @ {2 I T < R W e JI P W 24 & v W W+ @ % Q W Wik oY © XM NI 1
B A « =W B M Voo WW oW o WA oY o Wl i} vl k + ~ Q S A~ Jdei @ 2 «qQ ﬁ XN @
L o T AU @t @ O o= @ X X = 5 W OUo - B o ] AQ- WY -t NG OGN WO e s @ WwIQ nk -
& o MW irn ox w e w -0 guxX v -t Q B @ L OO N . = & NE T Il VWG o -TX [ TR ] LR
W vwaw JQ d <@ g4 X € @ 2 aQ © ] I % NWEhL QW ol +Q X wld oM W J&aQ 1" ]
 ZQW &+~ IX O @ @ 0 Q= =« ¥ I J W-~D 00 0 (. Nww f[g N 4 L] Ww k= U NOWEX w MM e N
T OMHE Ge WW 2 N Cald 2 A X - 0 V0aA 2@ R ] B ¥uxX s~ v @ TEOFXD X 0 TNL W b=l W
M QR s W v w 0q w we N8N 080 Q 2u9a nl Q HEWS - @ ACHLIE" Q ¥ Mo ™o L QM xn a
wiz Wy HLAeQ ¢ hvl @ + 2 H M o JditwEg Q L] v oQ ZIWY Z + U G ¢+ |- 1] W o228 WH W
» ¥WH I w3 W Wt v R @ 2 0 2 OO0 - W oAt 9 WO X £ ZLQO SNQD Iz -
W Wyl wil Mo I Wdw - 30 | Q ¥ ¢ QWJdw -3 X z Qi LN~ ¥ HYZWX=F Z O Ovik - w ol - XQW aa n
¥ oW X AZRN W Xa0 0 ngd W W il v Xa0 on Q H < HaQW Hx @ CLLTOV WEM HQ-Q L Lo1-1-8 o VL, +¥
AwWo wWwo VO W T QJU It Q@ v 4 VU J o0dw g M [ ONLJXGKL N =g ~WEw & AU - e N H=GL AX @
2 G JdJa 9~ I AW J U0 T W WO ZAWe JU e a4 ¢ YA QEY JNXeWViidl RIQ O @ n = v QW cw n
o WG 1= GJPWl “fim W o oo FQ defla We U [~ = AWNE O WNW - U W & ¢ Xl ~n QEOF, W -
= M afieZd~ O-WId W AR I AX N s o s QA i W e 2 Al W «REINIQWV- QUWJd JW~D w@!d W =L e @
3 P NGO WVIEQ I A0 X i & 0 ¢ O QLo Xiv B S Oewkedild NXewld o o HEW WX - ~SNH W L
w [A] gUUod X~ E n L0 @ QW -+ 8+ +AdNQ TO W o 0QC WAYIUA WO I Xe@ A= NONS ANML WS . K) Q
s 2 oW Wl OON -~ ZO A4QV T VA W -~ W Wagn IZun on wioQ NOhnVeo QZ+Zaagdav Oall HAMZ o ~ll O QL f4 o
m 3 ARG QYING HMWQLd = o« Il @ 0t @ V1 N s ol L C NV Sk kel WEnY YeX Z--J0cu b= HMLD =X W
2 L O sy  YXa QUL @ WD H 9§ H QEQU-J QW & . gWe AVIHWUN-QQ WUNQ OL;OZLGEM;ZNE LvYuMiul, Ak @
[=] Wikt XQOJdF WHCAODS « g = £ = Q0ANOST QU1 O 1| |1 VRLUDWO SAQIXHOAMSHYH HUQW-SIION sidl= b Lobedier S-0A NI
E [ llesoud WHOU pEewnw & v U Q W OHQWNY &Y J +1 1| REUBENH ZEZEV ~TRNEOE P cBOLOTJINYIZ W e S M
M i -HaIw & Wen - X & O &4 - 2 2 O Q $11! ZIA QWM T+l G M Ne=ND QXaN SW B0 I Vida
-1 NAYTWE SVEW VoUW HEZLAO W W W wWowWwa e Q& GHGHWPR ¢ SUU-WHW NGO WEZIOCTTAE=ED A QW SHiiHavE
E FEXgce xud 0¥ Pk FJE¥E UOQ0 Y¥OXZXY XW¥UX¥E UQ JOEEIXL ClliHXNNEeEYnXNZNXX O LMULTTTTTT:C Tl MAAJIYLO
S LLUCNZOOU LLEO CLOUGHWAMI - OYC0R0JEHAIAVH WrUUWY FHAZCWIOMOXES -0 OrFZLIW WACWOQEIAQQANES HEFRON SNaXLL
O gyl Soarl HHEHYL UHUQLGEIRCH QCaMAYAWACAQEIQUANZERE VICVACALMNLWEAJAUGYWHAN HDaAQUSeQAawH I o o W2
e B N W b 4 -« I @ < w e awn - |l q n w - X Iz ol N Q-QQQ000FO-OWED
o ONYOICYOL NOWSZOOOOADAOWSI O QQUOUWES+ODARASCIIQONYYY MODGROCSE+04AC02USOTORONG ZWIFOLOOOO QQV-NMAND SN-AVYN
W NOANGVie Oia OuHUNEHMYTNSAMENLIMA SENWED NODOAYENMAThOOOt MONMTBEONYONISA-N MYY NNCXNOSNMOSQOOZO0OQO-AvRIIED
T AOANOOOZECA HHA U N N NUNEONINJINENHNM A MMM EMAROND A0S0 XCVO0E - et wWXWU-A0200-00WACQC-IIQNAZTOD
m MMMY g ~Q 9% HWUYYSY | ¢ ¢ide NGUTTTAR Y | ¢ B ugeddde 2NBHLHNBNARZRNLBOBNHTNNNANCVEBOOOLN Q= v N LN QN
o
—_—— 1 15 [} = -~ ] 1 (72} ~ M ] 2] ped
STEE SEE8ECETLSTRNAESRIETEEE 5T SSSAEABAEREEEET LT
D g V.lnud..m..e ttw [P a v s E=) rftapm t.o.o. = m w Rds etOd W = to
PR EoR memmﬂmmwmmaWWﬂwmmmgmeppmmJ By83<yb8aB82 5% 59k
- v 5 38 Be @ —Ts 29 ~ L+ 8o . 8 g 2 g pag D20 =9 . g = e}
SE B o g HEgRE e 25 Bwl ag ,agm”um,a,ta\mfmam R R - R ACE-E smm
Eg52we g qmmlouatmwm.m.m,mmohmm.m.mckammtmﬂm, .mutw,aMmm ebmmmymw,.mhm
=d9 “HE>: 2098888 2E8%w FREE A ®.oT Y EE CEySBCAE"2 208Xy IPE 2L g
= S828g4%4% L2 88FSvdg 80§ BES SeS888 5425 Bgog 85 SB*28cs§
5 Fipfifg.  BELTETrelodasdisfo o f0EPEES EUEESfEAysUaiEE.GREEC
hand s8.5¢2 o BES Y TE8 808 w lebom.mud o8 8 B2 _0°8L8nSY 2, YEEERE
< mmn.mu.m}m E o S8208°832,.38g.883 38 H858°"s o S8o2EEY B w33 0808w
g3 (=T} o =290 ® 000w+ T o ofe) 9o g Qg g g g P H b o080 g . = = B o
2995 H O 8 g mawapheptsn:t LY o o g 28T w £ o S g 98s C.IW/C 0o N N 5
S32a-° g g < oo B BEE8F s ES«SEE g wi..wﬁmts Dwac BE280803JE
g8 g”r_adl T P AP TINC R-l — 5= B85 m.n.nmmm o 825 =% .2 A2 S ERum 2 ¥ESEShEeEgoasEyg"
2o wo B A = He o890 8380 g Fd ST R 500 _ & & m v B o ERCEE R g » 5o S E< 8¢
o239 = = YHE =29 m o odoeg = 2 (SR %) el = g o T 218359003
gBsEd 8.8 = g Eo5al f2uvTg8g50d EE589«g°gP23"E0003 58818502
OpCT.mma.M < mm..mm.m.h_cm..tn..mnt..mwnmChCC[aW.l a8 e .= aww..oWW lvmt,.m Hndmo
- r= . o +~ — g Ww.g 0T _ o = (e}l - 8 M
e I PR L T PR L I TR PR R b
EE Y9 g = Shas 8882 E g8 0w . EoS 8¢ 8= 235> Pogy RS LT v VvouosoogHEE S
s 3R HEegdS = S o ¥g F.H.J ey =2989s5vg S g9 3029 3o w 4852923 0 V.l.m.m > 0 d
e<xdcS28E8 O ,mm...mmum..,mwY.Umo,mm.hmomm%o:m.wmmmﬂmmm‘mm SEE R85 HISSERSAEE 825

You may contact Mr. Swanson at 97
Jackson St., Cambridge, MA 02140.
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Price-performance leader. includes Z80A, 8" ds/dd drives, 3
serial + 1 parallel port, winchester port, networking Prices
start below $1500. DEALER / OEM inquiries invited.

SPECIALS on INTREGATED CIRCUITS

6502 745 10/695 50/655 100/6.15
6502A/6512A 840 10/795 50/735 100/6.90
6520 PIA 5156 10/4.90 50/4.45 100/4.15
6522 VIA 645 10/6.10 50/575 100/ 545
6532 790 10/740 50/7.00 100/ 6.60
2114-.200 245 25/230 100/ 2.15
2716 EPROM 490 5/450 10/4.00
2532 EPROM 690 5/675 10/645
6116 2KX8 CMOS RAM 690 5/675 10/6.45
4116 RAM 8 for 14

Zero Insertion Force 24 pin Socket (Scanbe) 2.00

Hewlett Packard
Anchor
Automation <
Signalman
Modems

FREE SOURCE MEMBERSHIP WITH SIGNALMAN

All Signalman Modems are Direct Connect, and include cables
to connect to your computer and to the telephone. Signalman
Modems provide the best price-performance values, and start
at less than $100. Gealer and OEM inquirlea invited

Mark | RS232 (99) 79
Mark 1l for Atari 850 (99) 79
Mark {V for CBM/PET with software (169) 119
Mark V for Dsborne {software available) (129) 93
Mark VI for iBM Personal Computer (279) 195
Mark VIl Auto Dial/Auto Answer (179) 119
Mark VIil Belt 212 Auto Dial/Answer (399) 319
0C HAYES Smarimodem 219

DC Hayes Smartmodem 1200 545

PAOM QUEEN for ¥IC 170
Apple Emulator for Commodore 64 89
Screeamaker 80 COLUMN CARO for C64 145
Solid Oak 2 Level Stand for C64 or VIC 29
CB4/VIC Switch (networking) 125
SACKUP V1.0 tape copler for C64 or VIC 20
CARDBOARD/6 Motherboard - VIC 64
CARDAPTER/1 Atari VCS Adapter - VIC 69
CARDPRINT Printer Interface - C64/VIC 64
CARDBOARD/3s Motherboard - VIC 32
CARDRITER Lightpen - C64/VIC 32
CARDRAM/16 RAM Expansion - VIiC 64

Camplete CAROCO Line in stock
CIE and VIE IEEE Interfaces in stock
BASM kCompiler/Assembler for C64

APPLE—FRANKLIN ITEMS

KRAFT Appie Joystick

16K RAM Card for Agple 59
Solld Oak 2 Level Stand for Apple 29
Serial Card for Appie 99
MPC RAM/80 column card for IfE 139
780 Softcard and CP/M (Microsoft) 235
RANA Elite | with Controller 389
Parallei Printer Interface/Cable 79
Apple Dumpling (Micretek) Printer Intertace 115
Apple Oumpling with 16K Buffer 160
Grappler + Interface 140
Kraft Products for Appie in stock

DC Hayes Micromodem Il 299
PFS: File 100
PFS: Report 100
Videx 80 Column Card 209
Hayden Saftware for Apple 20% OFF

PIE Writer Word Processer 120

215-822-7727

252 Bethlehem Pike
Colmar, PA 18915
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[dcommaodore

See us for Personal, Business, and Educational
requirements. Educational Discounts available.

PETSCAN | $245 base price

Allows you to connect up to 30 CBM/PET Computers to
shared disk drives and printers. Completely transparent ta the
user. Perfect for schools or multiple word processing con-
figurations. Base configuration supports 2 computers. Addi-
tional computer hookups $100 each.

COMPACK

intelligent Terminal Package for PET, CBM, C64
Includes ACIA Hardware / STCP Software

VE-2 |EEE to Paraliel Interface 110

Includes case, power supply, full 8-bit transmission, and
switch selectable character conversion to ASGII

VIDEO ENHANCER for Commodore 64 89
Realize video qualiity egual or better than composite monitor
using standard color TV.

DISK
SPECIALS

Scotch (3M} 5” ss/dd
Scotch (3M) 5 ds/dd

10/ 220 507200 100/ 1.95
10/3.05 50/2.80 100/275
Scotch (3M) 8" ss/sd 10/ 2.30 50/2.10 100/ 2.06
Scotch (3M) 8" ss/dd 10/2.85 507270 100/ 265

We stock VERBATIM DISKS

Write for Dealer and OEM prices.
Sentinat 5 ss/dd 10/ 190 50/1.385 100/ 180
Sentinal 5" ds/dd 10/ 255 50/ 250 100/ 245
Wabash 5" ss/sd 10/ 165 50/ 1.60 100/ 155
Wabash 5" ss/dd 10/1.95 50/ 190 100/ 185
Wabash 8 ss/sd 10/ 2.00 50/ 195 100/ 185

We stock MAXELL DISKS
Write for dealer and 0EM prices.
Disk Storage Pages 10 for $5 Hub Rings 50 for $6
Disk Library Cases 8"—300 5"—225
Head Cleaning Kits 11

SCREENMAKER 80 Column Adapter forC64 145
Provides big screen capability for business applications.

¥iC 20 Products VIC Sargon It Chess = 32
BACKUP ¥1.0 20 VIC GORF 32
VIC RAM Cards in stock Meteor Run (UMI) 39
VIC SuperExpander 52 VIC Radar Ratrace 24

VIC 16K RAM 95  Amok (UMI) 20
Thorm EM! Software Snakman 15
HES Soltware Rubik's Cube 13
VIC Omega Race 32 Programmers Reference 15
Spiders of Mars (UM)) 39 FROGGER 25

Programmers Aid 45  VIC Adventure Series
VICTORY Software for ¥IC and C64
Street Sweepers (VIC) 12 Kongo Kong (VIC) 16

Night Rider (VIC) 1 Cosmic Debris (VIC) 12
Annihilator 16 Adventure Pack | 16
Adventure Pack I 16 Metamorphosis 11
Educational Pack | Il Trek 12
Strategy Pack | 16 Grave Robbers 12
Commodore 64 Programmers Reference Guide 16
MicroChess for C64—8 levels of play 19
Compute''s First Book of PET/CBM 1"
€64 or VIC SWITCH 125
POWER ROM Utilities for PET/CBM 78
WordPro 3+/64 69
WordPro 4+ - 8032. disk, printer 295
SPELLMASTER spelling checker for WordPro 170
VISICALC for PET, ATARI, or Apple 189
PET-TRAX PET to Epson Graphics Software 40
SM-KIT enhanced PET/CBM ROM Ultilities 40
Programmers Toalkit - PET ROM Utilities 35
CALC RESULT for C64 135
PET Spacemaker Il ROM Switch 36
COPYWRITER Werd Processer for C64 69
2 Meter PET to IEEE or IEEE to IEEE Cable 40
Dust Cover for PET, CBM, 4040, or 8050 8
CmC Interfaces (ADA1800, ADA1450, SADI in stock)

ZRAM - CBM 64K RAM, Z80, CP/M 550
Programming the PET/CBM (Computei) — R. West 20
Compute! First Book of VIC i
HES MODEM with Software 65

HES Software and Hardware in stock
UM products in stock
OMNICALC (HES) Spreadsheet for C64 79

FlexFile for PET/CBM/ C64  $110

Database, Report Writer with calculations, Mailing Lists.

FORTH for PET/C6 4 full F1G model — Cargill/Riley $50
Metacompiler for FORTH for independent objectcode 30

KMMM PASCAL for PET/CBM/C64 79
EARL for PET/CBM Disk-based ASSEMBLER 65

A B Computers

Super Graphics — BASIC Language Extonsions 45
Fast machine language graphics routines for PET/CBM

RAM/ROM for PET/CBM 4K $75 8K $90
DISK ICU - Recovery System for PET/CBM 40

CASSETTE TAPES—AGFA PE-611 PREMIUM
€10 10/ 61 50/ 58 100/ 50
€-30 10/.85 50/.82  100/.70

DATASHIELD BACKUP POWER SOURCE 265
Battery back up Uninterruptible Power Supply with surge and
noise filtering. The answer to your power problems.

Zenith ZVM-121 Green Phosphor Monitor 98
BMC 12A 12" Green Monitor 85
VOTRAX Personal Speech System 280
VOTRAX Type-N-Talk 160
VOICE BOX Speech Synthesizer {Apple or Atari)

CompuServe Subscription (5 hours free) 32
Brother HR-15 Oaisy Wheel Printer 475
Prowniter Parallel Printer 379
Panasonic 1090 Printer with Correspendence Mode 365
USI CompuMOD 4 R F Modulator 39
Daisywriter 2000 with 48K buffer + cable 1150

Many printers available (Gemini-Star. Brother. 0K|. etc.)
We Stock AMDEK Monitors
Amdek DXY-100 Plotter 590

A P Products 15" OFF
Watanabe (ntelligent Plotter 990 6-pen 1290
BROOKS 6 Outiet Surge Suppressor/Noise Filter 54
We stock Electrohome Monitors

Synertek SYM-1 Microcomputer 189
ALL BOOK and SOFTWARE PRICES DISCOUNTED
Panasonic TR-120M1P 12" Monitor (20 MHz) 149
Panasonic CT-160 Dual Mode Color Monitor 285

US| Yideo Monitors—Green or AMBER 20 MHz hi-res.
Dealer and OEM inquiries invited

ensry | data
systems

229 Terminal (DEC and ADM compatible) 680
IT-1 Intelligent Communications Terminal 369
IT-10 intel Terminal with Serial Port 340
2100 16-bit/8-bit Systems in stock CALL

We stock entire Zenith line.

ATART

SPECIALS
WE STOCK ENTIRE LINE—write for prices.
Atari 1200 CALL QX 3
Voice Box 100 Anchor Modem—Atari 79
FROGGER 25  Alari Graphics (Computd] 11

First Book of Atari 1
APX Software

Thorn EMI Software
EduFun Software

WRITE FOR CATALOG. Add $1 50 per order for United Parcel
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We pay balance of UPS surface shipping charges on all prepaid orders
{add extra for mail. APQ/FPO. air) Prices include cash discount
Regular prices slightly higher. Prices subject to change.

65




*FOR YOUR APPLE II

Industry standard products at super saver discount prices

SOFTWARE WORD PROCESSING SPECIAL
ARTSCI List SG6C WITH WORDSTAR AND SUPERCALC!
Magicale . ... ........... $149.00 99.00 s c Do professional word processing on your APPLE.
Magic Windowll ...... .. 149.00 s 99.00 PE IAI' AND NEw éll nelcessa halrdware _gnd Zoﬂvlvare in%Iuded(.j
omplete 80 column video display, enhance
DBase (Apple) .......... 695.00  475.00 TER character set, 16K memory board, Z-Card with
BRODERBUND FRANKLIN ACE 1000 COMPU CP/M- software Wordstar and word processing
Payroll ................ $395.00 $295.00 [ Hardware and Software compatible software and SuperCALC. .
Choplifter .............. 34.95 25.00 with Applefl . ...... .. ... ... ... .. $95 {List: $1,228) . .. Special at $795
Arcade Machine ......... 44 .95 29.95 FRANKLIN ACE 1000 COMPUTER plus
Serpentlne ............. 34.95 25.00 DISK DRIVE CONTROLLER, p 2-80 CARDS List SGC
Home Accountant . . . .. ... 74.95 55.00 GICALC $1,250 [ Microsoft Softcard Z-80 . .. $399.00  $289.00
. and MAGICALC .. ............... , C
Home Accountant Plus . ... 150.00  109.00 ﬁFzS.é r;)errogcl(zet;gbi b 749.00 ?gggg
gATI‘\(MoskT ) EXPAND-A-RAM™ PLUS MAGICALC™ Microsoft+Premium Syst. . 595.00
nackaftack ............ $29.95 §22.50 W Everything that Visicalc™ can do and much more
Thiet ... .. 29.95 22.50 —plury; ad%itional memory. Fully compatible with |l 80-COLUMN CARDS
Swashbuckler ......... .. 34.95 24.95 @ Visicalc. Includes DOS, CP/M, Pascal Disk [ Smarterm 80-Col Display .. $345.00  $225.00
Zork ! Worlll ... ... ..., 39.95 27.95 Emulator. No preboot or Apple modification S(r:r;]arter{n Egptandm 40.00
Starcross .............. 39.95 27.95 required. Corr?tjr?nca?ign‘esrhéftéfrh' - .
Formatli .............. 250.00 175.00 64K EXPAND-A-RAM plus & Exp. Char Set .. 260.00
S jtt?&]aﬁaver &Fan...... 2?288 13888 MAG'(:ALC ....................... Videx E/ideoterm ....... 275.00
""""""" ’ ) 128K EXPAND-A-RAM plus Videx Enhanacer Il ....... 149.00  125.00
ON LINE MAGICALC . . ... ... ... ... ... ... Videx VisiCalc Preboot .. .. 49.95 45.00
Mystery House ... ....... $2495 §19.95 MODEMS FOR YOUR APPLE Il
Cranston Mannor ... .. ... 34.95 24.95 APPLEsurance ll® Hayes Smartmodem 300 . . $229.00
Frogger oo e un g o Hayes Smartmodem 1200 . 699.00 550.00
Screen Writer Il ... ... .. 129.95 99.95 Diagnostic Disk Controller and System M‘Y dem I : : 27900
Memory Management Il ...  49.95 39.95 Assurance Package. Standard disk H lcron}goeén g cal
PEACHTREE c?ntroller [r)]lusdautomatlc check Agy?esCat i ad......... 289.00 299300
of system hardware ................... 399 AppeLalil............. : :
GL, AR, AP, 8 tModem ........... 199.00 175.00
Inventory, Payroll . . .. ea.$400.00 ea. $295.00 ”
Micro Buffer 1 ... ... . 299.00  249.00 5%’ DISK DRIVE ok S0 Green $159.00
Use with either standard Apple I} disk Color—Taxam RGB :
SENSIBLE SOFTWARE drive or APPLEsurance It .. ........... $2 with Interface 395.00
Super Disk Copy Il ... ... $299% $225@ = WVHEHALE ... :
DOS PIUS .............. 2495 17.95 GRAPH'“I CARD PARALLEL 'NTERFACE
SE%I%JS SOFTWARE § 3495 5 26.95 Prints HIRES page 1 or 2 from onboard firrerared Centronics Compat. PRT-1. $ 69.00
anaits ... : . Features: True 1:1 aspect ratio, prints emphasize
Epoch ... 34.95 26.95 W mode, reverse mode, rotates 90 degrees . . . plus "RDYD?J L%dm%%%lﬁgﬁ,gm $50.00 § 39.00
E'Y Wars ... gggg gsgg more. Compare all this with the Grapprl]er. We t(rjunk : :
orgon................ . . you'll agree that this is the best graphics card on
Sneakers .............. 2995 22.95 W ine market. Specify for use with EPSON, NEC- FUNCTION STRIP ... §$79.00 s 65.00
JoyPort ...l 7495  59.95 W 8023, C-ITOH Prowriter, or Okidata. MEMORY EXPANSION
Wizardry . ............ .. 49.95 34.95 (List: $125) ................ Prometheus 16K RAM Module
gligh}wof Diamonds . ... ... gjgg gggg complete ............. $169.00 § 65.00
tarMaze ........ ... ... . .
e PARALLEL PRINTERS 5% FLOPPY DISKS
PES .. ... 125.00 89.95 Box of 10 with hub rings
PFSReport............. 95.00 69.95 NEC 8023 or C-ITOH 8510 With other purchase . ... .. $ 19.95
PFSGraph ............. 125.00  89.95 @ (virtually identical) Specifications: + 100 CPS dot M Without other purchase ... 23.00
Data Capture 4.0 ... .. 64.95  49.95 matfix Dfiﬂ%ﬂ * 82 _Cft’.'umf; pglnt;1g$f Cha{acte.fst
i i ) per ling « Tractor/friction feed « 7 different prin _ _ ‘ _
Mern oo oo 645 aves ll fons ncuded + 2 et »proportoal [ 8 o s 1, My ot
ASCIIExpress Pro ... 12695 90.95 [ spaong - Kitimage raphcs:nd graphic symbols - W geor et nory . o sk e g
0 NEC 8023 or C-ITOH .. ... .. T when payimg by oredit card.
L SR "800 'sx00 M NEC 8023 or C-ITOH 8510 with :
DBMaster | 22900 16500 | Parallel Interface and Cablle ... .. " items are normally in stock
DB Utility Pack ... ... 99.00  79.00 W EPSON 100 with Parallei Interface R )
STRATIGIC SIMULATION andCable ........... ... . . . $775 W\=/, 4 15 490'3420
Aoy s s gnas [l OROTHER DsywheetPier 095 oG . Andwei st o o
All Software ... 39.95 27.95 \ Technical Staff for assistance.
SYNERGISTIC SOFTWARE VERSAcard FROM PROMETHEUS ‘u
Wilderness & Dungeon ... § 3250 § 24.95 Four cards on one! With true simultaneous opera- ‘
GPLE .............. 64.95 49.95 W tion. Includes: (1) Serial Inpué/OFl)Jtput lnteéfaci/ .
i 2) Paraliel Qutput Interface, (3) Precision Clocl o
ggg&‘.’ff.’ﬁgn' o 2832 ﬁggg Ealendar and (4) BSR Control. All on one card. [ :
"""" ' ) Fully compatibie with CP/M- and Apple Pascal*.
Wordstar .............. 325.00 (List: $249) \ /
%pellstcarl --------------- };ggg CRETE e The mail order speelalists
uperCalc. ........... .. . . .
Vis[i)Calc ............... 179.00 342 Quartz Circle, Livermore, CA 94550
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USING
SIGNED

ARITHMETIC

ON THE
6502

by

Randall Hyde

A technique to overcome
the problem of missing signed

comparisons.

Imost eight years have passed
Asince a group of Motorola
employees joined MOS
Technology to design the high-
performance microprocessor that has
been incorporated into the PET, Apple,
Atari, and other microcomputer
systems. Needless to say, the 6502
isn’t quite state-of-the-art anymore and
the newer 6502-based microcomputer
owners may find the 6502's instruction
set somewhat limited. True, the 6502's
instruction set is lacking (especially
when compared to today’s high perfor-
mance microprocessors), but no one
can argue about the 65xx family's suc-
cess in the home computer market-
place. Why did the 6502 become so
popular in spite of its modest instruc-
tion set? Actually it became popular
because of its modest instruction set.
The designers of the 65xx family
came from Motorola after participating
72

in the 6800 design effort. The number
of basic instructions the 6800 supports
is roughly twice the number of instruc-
tions supported by the 6502. Why
would someone who just created an ex-
cellent microprocessor want to design a
microchip with fewer instructions?
The answer lies in technology. Around
1975, when the 6502 was designed, the
technology wasn’t anywhere near what
it is today. Like today’s parts, the per-
formance and cost of a part is directly
proportional to its size — particularly
the cost. The 6502's designers wanted
to create a chip that could be sold very
inexpensively — a controller system.
To reduce the cost of the 6800 they had
to reduce the ‘''die’’ size. Better
technology and removal of several of
the lesser-used instructions found on
the 6800 helped. MOS Technology was
able to introduce the 6501 [the fore-
runner to the 6502) for only $20 while
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the 6800 was selling for $80 and the
8080 was still selling for over $100.

The 6800 supports 16 branch in-
structions. The 6502's designers cut
this down to eight instructions. Gone
are the BRA (branch always], BSR
(branch to subroutine), BGT (branch if
greater than, signed|, BHI (branch if
greater than, unsigned), BGE (branch if
greater or equal, signed), BLT [branch if
less than, signed], BLE {branch if less or
equal, signed), and BLS (branch if less
or equal, unsigned). The BSR and BRA
instructions are easily replaced with
the JSR and JMP instructions (although
JSR and JMP are not relocatable instruc-
tions|. That leaves the BGT, BHI, BGE,
BLT, BLE, and BLS instructions
unimplemented on the 6502. The
signed branches were removed from the
6502's instruction set because signed
comparisons are rarely used in
assembly language, especially in the
small controller systems for which the
6502 was targeted. The missing un-
signed branches are easily replaced
with equivalent 6502 branches.

Unsigned Comparisons on
the 6502

As many 6502 programmers are
aware, the BCS and BCC instructions
can be used to check for '‘> ="' and
"<, respectively. In fact many
assemblers, like the LISA interactive
assembler, let you enter BGE or BLT in
place of BCS and BCC. For example,
consider the following code:

LDA VAR
CMP VAR2
BGE ISGTREQL

If the unsigned value contained in
VARI is greater than or equal to the un-
signed value contained in VAR2, then
control is transferred to location
ISGTREQL; otherwise the program
continues execution at the next state-
ment following the BGE instruction.
As long as you want to test for
“">=""or "<' you're in great shape.
But if you want to test for '*>" or
"« ="' you're in trouble. The 6502's
designers didn’t include the BHI and
BLS instructions in the 6502's instruc-
tion set. However, there is an easy way
to circumvent this problem. If X > =
Y, then it is also the case that Y « = X
(think about it}. Since you can test to
see if X > = Y it stands to reason that
you can test to see if Y <= X [after all,
it’s the same test). If you want to test
for X < = Y all you have to do is check
to see if Y > = X! Therefore, to see if
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VARI is less than or equal to VAR2 you
would use the code

LDA VAR2
CMP VAR1
BGE ISLE

and control will be transferred to loca-
tion ISLE if VAR]1 < = VAR2 and to the
instruction after the BGE statement if
VAR1 > VAR2.

To see if VARL > VAR2 apply this
same reasoning to the BLT/BCC in-
struction. For example:

LDA VAR2
CMP VAR1
BLT ISGT

Control is transferred to location ISGT
if VARI1 is greater than VAR2. The in-
struction after the BLT instruction is
executed if VARI is less than or equal
to VAR2.

Signed Arithmetic and the Existing
Literature

Signed arithmetic isn't handled as
easily. Fortunately, unsigned arith-
metic is used better than 99% of the
time. However, when that small 1% of
the time occurs signed arithmetic can
cause some real problems.

Worse than the fact that the 6502
doesn’'t support signed comparisons,
almost all of the available literature
doesn’t discuss signed arithmetic, and
those that do usually get it wrong. The
original perpetrator of this problem is
the MOS Technology 6502 Program-
ming Manual. In this manual they
have a table that looks something like
the following:

Comparison N Z C
A, X, orY < Memory 1* 0 O
A, X, or Y = Memory 0 1 1
A X orY >= Memory 0* 0 1

*Valid only for two's complement
compare

This table implies that you can use
the BMI and BPL instructions after a
compare to check whether one signed
value is less than, equal to, or greater
than or equal to another signed
operand. In reality, the N flag alone
cannot be used for signed comparisons.
The Rockwell R6500 programming
manual uses a somewhat different table:
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Comparison N
Accumulator < Memory Either
Accumulator = Memory Reset

Accumulator >= Memory Either

The only information concerning a
signed comparison is a single cryptic
sentence: ‘‘The compare instruction is
designed to allow a signed comparison
between two values, assuming one
makes appropriate use of the Z and N
and C flags.”” No discussion of how one
makes appropriate use of the flag ensues.

In actuality, you cannot use the Z,
N, and C flags to perform a signed com-
parison. You must use the N and V
flags. Since the 6502 CMP instruction
doesn’t affect the V flag you cannot
even use the CMP instruction to per-
form a signed comparison. The CMP
instruction is simply a subtraction, and
the 6502's SBC instruction does affect
the V flag, so the SBC instruction can
be used to perform signed comparisons.

The Two’s Complement System

Most CPUs, including the 6502, use
a notation known as the '‘two’s com-
plement’’ numbering system to repre-
sent signed numbers. This system
(assuming an 8-bit-wide value) can
represent values in the range —128 to
~1land 0 to +127.

The two’s complement system uses
the high order (H.O.) bit of a number to
differentiate between positive and
negative numbers. If the H.O. bit is
clear, the number is considered to be
positive and the low order [L.O.] bits
contain the binary representation of the
number. As long as the H.O. bit is zero,
the two’s complement form of a
number is identical to the straight
binary representation for that number.

If the H.O. bit is set, then the
number is negative and the L.O. bits
contain the value stored in the two's
complement form. To obtain the two's
complement form of a positive number
you first invert all the bits and then add
one to the inverted result. For example,
to take the two’'s complement of one
you would

1. Invert all the bits:
9%00000001 ——s= %11111110

2. Add one to the inverted result:
%11111110 + 1—= %11111111

Therefore %11111111 ($FF] is -1
in the two’'s complement number-
ing system.

MICRO

C zZ A%

Reset Reset Unchanged
Set Set Unchanged
Set Reset Unchanged

The beautiful thing about the two's
complement numbering system is that
you can use the same addition and sub-
traction instructions used for unsigned
arithmetic. For example, consider the
addition ‘‘1+(-1)". The expected
result of zero is obtained using the 6502
ADC instruction, if you ignore the
carry flag. For example:

% 11111111
+ % 00000001

% 00000000 C=1

Subtraction works in a similar fashion.
Subtracting %00000001 from
%11111111 leaves you with
%11111110, which is the two's com-
plement form of -2.

There's only one problem with
two’s complement arithmetic. When
using unsigned arithmetic the carry
flag is used to detect an overflow or
underflow when adding and subtracting
numbers. Since the 6502 carry flag
detects a carry out of the eighth bit, and
we're interested in detecting ' an
overflow by a carry from the seventh
bit into the eighth bit [or underflow
from the eighth bit into the seventh
bit), we cannot use the carry flag to
check for signed overflow. The 6502 V
flag [overflow flag) detects a carry from
the seventh to the eighth bit {or vice
versa). After an addition or subtraction
the V flag will be set if an overflow
occurred; it will be clear if the
arithmetic operation was completed
successfully. Note that the V flag is
always set on overflow and clear on no
overflow regardless of the arithmetic
operation being performed. This is in
direct contrast to how the carry flag
operates with the ADC and SBC in-
structions [the carry is clear after an
ADC and set after a SBC instruction if
no overflow/underflow occurred}.
Therefore, the BVS instruction can be
used after an ADC or SBC instruction
to see if signed overflow or underflow
occurred. Likewise the BVC instruc-
tion can be used to branch to some
location if overflow did not occur.

Two's Complement Comparisons

Although you can use the same in-
structions to add and subtract two
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signed values using the two's comple-
ment number system, on the 6502 you
cannot use the CMP instruction to
compare two signed wvalues (as
previously mentioned). Since the CMP
instruction doesn’t affect the V flag
{which is necessary for signed com-
parisons) the SBC instruction must be
used instead.

If X and Y are unsigned 8-bit values,
the following code would be used to
compare them:

LDA X
CMPY

Contrast this to the code required if X
and Y are signed values

SEC
LDA X
SBCY

Simply using the SBC instruction in
place of the CMP instruction is the
easy part. The hard part is deciphering
the condition code flags after the sub-
traction is performed.

Since two signed values are equal if,
and only if, all their bits match, the
BEQ and BNE instructions can be used
to test for equality or inequality. This
is identical to the test for unsigned
numbers. In fact, if you are compar-
ing two signed values to see if they
are equal or not equal, you could use
the CMP instruction and avoid having
to use the SBC with the required
SEC instruction.

To test the other inequality opera-
tions [greater than, greater than or
equal, less than, and less than or equal)
the SBC instruction must be used to
compare the signed values. If you exe-
cute the code segment

SEC
LDA X
SBCY

then the N and V flags will be set as
follows:

X< =Y{(NeorVyorZ =1
X>Y(NeorV)yorZ =0
X< Y{NeorV) =1
X>=Y(NeorV) =0

Since there are no 6502 instructions
to let you perform logical operations
directly on the condition code flags, a
series of BMI, BVS, BEQ, BPL, BVC,
and BNE instructions must be used to
determine whether or not a comparison
is true. For example, if you want to see
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whether or not X > = Y you would use
the code:

SEC

LDA X

SBC Y

BVC TSTPL

BPL ISGE

JMP ISLT
TSTPL BMI ISGE

ISLT:

If the N and V flags are the same,
then control will be transferred to the
location specified by ISGE. If the N and
V flags are different (N eor V = 1}, then
control will be transferred to the loca-
tion immediately after the comparison
(at the ISLT label]. To check for less
than {instead of greater than or equal|
simply change the last two statements to

TSTPL BPL ISLT
ISGE:

and control will be transferred
elsewhere if X < Y (to label ISLT), and
control will drop through to ISGE if X
is not less than Y (i.e., X > = Y].

Totestfor X > YorX < = Yitis
easier to compare Y to X and use the
tests for greater than or equal, or less
than (as described for unsigned values
earlier}, than attempt to test the Z, N,
and V flags.

Sixteen-bit Operations

Multiprecision signed addition and
subtraction is handled in a fashion
identical to unsigned addition and sub-
traction, except you test the V flag
when checking for overflow after
operating on the H.O. byte.

Comparisons are only slightly more
difficult; the tests for equality are iden-
tical to the tests for a 16-bit unsigned
value. For example:

LDA X
CMPY

BNE NOTEQL
LDA X +1
CMP Y +1
BNE NOTEQL

and:

LDA X

CMPY

BNE NOTEQL

LDA X+ 1

CMP Y +1

BEQ ISEQL
NOTEQL:
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The tests for greater than, greater than
or equal, less than, and less than or
equal aren’'t much more difficult than
the equivalent 8-bit comparisons:

TestforX >=Y:

LDA X
CMP Y
LDA X+1
SBC Y+ 1
BVC TSTPL
BPL ISGE
JMP ISLT
TSTPL BMI ISGE
ISLT:
Test for X < Y
LDA X
CMP Y
LDA X+1
SBC Y +1
BVC TSTPL
BPL ISGE
JMP ISLT
TSTPL BPL ISLT

ISGE:

Of course X > Y and X < = Y can
be easily synthesized from these two
code sequences.

Signed Input and Output

Once you can perform unsigned
numeric I/0, signed I/0O is trivial.
Assuming you have the two routines
ATOI and ITOA, which convert a
character string to an integer value
(ATOI, ASCI to Integer) and an integer
to a character string {ITOA, Integer to
ASCII), it is easy to convert these two
routines to operate on signed values.
Listing 1 is a subroutine that converts
the two's complement integer stored in
location VALUE to a character string,
which is stored in STRING. Listing 2
does just the opposite; it converts the
string stored in STRING to a two’s
complement binary value and stores
the result into VALUE.

Complementing a Value

Often the need arises to negate a
two’s complement value. Either the
positive version of a number must be
converted to the negative version or
vice versa. Most newcomers to
assembly language follow the standard
definition of a complemented number
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and invert all the bits and add one.
For example:

LDA X
XOR #$FF
STA X
LDA X+ 1
XOR #$FF
STA X+1
CLC

LDA X
ADC #1
STA X
LDA X+1
ADC #0
STA X+ 1

Actually, there’s a much simpler
way to take the two's complement of a
number — simply subtract it from zero.
If you want to negate X you should use
the code

SEC

LDA #0
SBC X
STA X
LDA #0
SBC X+1
STA X+1

This code performs the same function
as the ‘“invert and add’’ algorithm
shown above.

To take the absolute value of a
two’s complement number you must
check it to see if it is negative. If it
isn't, leave the number unchanged. If it
is, take the two's complement of the
number to convert it to a positive
number. The code to accomplish this is:

ABS LDA X+1
BPL 0 ;Already positive,
no need to

negate.

SEC
LDA
SBC
STA
LDA
SBC
STA

XX%&XX%

AQ RTS

Using Signed Arithmetic within
Your Programs

Using signed arithmetic on the 6502
isn’t the easiest task in the world. Most
6502 assembly language texts either
avoid the discussion of signed arith-
metic or present it incorrectly. Since
signed arithmetic is rarely used this
hasn’t proved to be too much of a prob-
lem. Some programs I've seen that use
signed arithmetic have severe problems

in them. Others (like the Apple Pascal
P-code interpreter] are kludged up in
order to make them work. All these
problems might not have occurred had
MOS Technology, Synertek, and
Rockwell documented the operation of
the 6502 just a little better.

As previously mentioned, the
6502's designers removed the branches
that let you easily perform signed com-
parisons in order to reduce the amount
of silicon required on the 6502. Their
justification was that the signed com-
parisons were rarely used and, when
necessary, they could be emulated
using existing instructions as this
article has pointed out. Unfortunately,
when signed comparisons must be
made they are somewhat of a pain to
perform. Therefore, if you can possibly
get by without using signed arithmetic,
by all means do so. On the other hand,
when you need to perform signed
arithmetic these routines are quite effi-
cient and they do work. AICRO"

Randall Hyde is vice president in charge
of advanced research and development at
Lazer MicroSystems, Inc., a Southern
California software development firm.
His text, '‘Using 6502 Assembly
Language'’, is widely employed by Apple
users everywhere. You may contact Mr.
Hyde c/o0 Lazer MicroSystems, Inc., 1791
Capital, Unit G, Corona, CA 91720.

BEQ PRTDONE

JSR PUTC

INX

BNE LOOP2 Always taken

PRTDONE LDA #3$8D
JSR PUTC
JMP LOOP

Carriage return

ALIDONE RTS

NUMBERS ADR 100, !-55,32000, {-2546

LASTVAL EQU *-NUMBERS
*

*

*

VALUE  EPZ 30
STRING EPZ $2
DIGIT  EPZ 3A

LEADO  EPZ 3B

ITOA (Integer TO ASCII) converts

the signed blnary value stored

in location VALUE to an ASCII string.
The string is stored in ascending
order starting at location STRING.
The string is terminated with a

zero byte.

Note: At least seven bytes must
be reserved for the character
string.

WM K M M M K K K Ok M MK
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Lls“ng 1 081F FO 06 36
1 TTL "Listing one— ITOA Subroutine" 0821 20 ED FD 37
2 % 0824 E8 38
3 % 0825 DO F6 39
4 * ppple equates for the test 40
5 % program. 0827 A9 8D 41
6 * 0829 20 ED FD 42
7 PUTC EQU $FDED Character output routine. 082C 4C 04 08 43
8 INDEX1 EPZ 380 44
9 * 082F 60 45
10 * 46
11 % 47
12 * Signed output test program. 0830 64 00 C9 48
13 * 0833 FF 00 7D
0800 A9 00 14 1DA #0 0836 OE Fé6
0802 85 80 15 STA INDEX1 49
0804 46 80 16 LOOP LDX INDEX1 50
0806 EO 08 17 CPX #LASTVAL 51
0808 BO 25 18 BGE ALLDONE 52
19 * 53
0804 BD 30 08 20 LDA NUMBERS, X 54
080D 85 00 21 STA VALUE 55
080F E8 22 INX 56
0810 BD 30 08 23 LDA NUMBERS, X 57
0813 85 01 24 STA VALUE+1 58
0815 E8 25 INX 59
0816 86 80 26 STX INDEX1 60
27 * 61
28 * Convert to a string. 62
29 * 63
0818 20 38 08 30 JSR ITOA 64
31 x 65
32 * Qutput the string. 66
3 x 67
081B A2 00 34 LDX #0 68
081D B5 02 35 LOoP2 LDA STRING,X 69
— e —

MICRO




