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Magic Window |l

[

Makes PApERWOl( Pandemonium Vanish

There are three phases to the office paperwork problem. The first is to create the document, the second is making
sure it's letter perfect, and the third is getting it to the people you want to see it.
Artsci's MAGIC SERIES can make each task easier and turn pandemonium into peaceful productivity.

MAGIC WINDOW Il turns your APPLE in-
to a sophisticated word processor, But
because MAGIC WINDOW |l operates so
much like a standard typewriter, its ex-
tremely simple to use. In fact. because of
its unigue menu structure, it's the easiest
lo learn, and function selection Is virtually
error free.

MAGIC WINDOW II's powerful word pro-
cessing features include automatic format-
ting. editing, centering. and justification —
and these are all done easily "on the video
screen” before you ever print. Just type
your first draft quickly. then go back ana
make any needed corrections. You can in-
sert or delete letters or words, even move
whole paragraphs with just a few simple
keystrokes.

And MAGIC WINDOW |l can support 40-,
70-, and 80-column displays, as well as
automatically providing 80-column visibility
with scrolling. The rule is: What you see on
the screen is what you get in print. No word
processor on the market has both the
features of MAGIC WINDOW Il and its
simplicity of use.

And as an extra assurance that your
document is perfect before printing and
mailing. you can use MAGIC WORDS
With incredible speed. MAGIC WORDS
proofreads your document for spelling er-
rors and typos, shows you each one in con-
text on the screen, and allows you to cor-
rect or ignore each in sequence. Unlike any
other spelling checker. it will then auto-
matically create a corrected file as you go
s0 you never need to return to MAGIC WIN-
DOW Il to update it yourself manually. Or.
if youre busy., MAGIC WORDS will go
through your file without waiting for you to
act on each error. and provide you with a
printout of the errors and their locations so
you can correct them at your convenience.

And with a 14.000-word basic dictionary
and plenty of memory for you to add
technical terms or customer names that
you use frequently, MAGIC WORDS be-
comes a totally personalized program that
can catch all your spelling errors and typos.

But now comes the mailing, the really
time-consuming part. — unless you have
MAGIC MAILER. A mailing list merge

system, MAGIC MAILER lets you insert
each name and address (or whatever is in
your records) into your document quickly
and efficiently

With MAGIC MAILER. you never have to
retype a document or an internal address
With just a few keystrokes, each letter
becomes an original. and the final phase
of the paperwork process is complete —
efficiently and to perfection.

Let's face it: The letters, invoices, and
other documents you send out represent
you to the public. They should be as pro-
fessional as possible — and they can be.
All it takes is a little MAGIC.

Each program is available separately or
ask your local software store for Artsci's
MAGIC PAK. All three products are included
in an attractive library box.

Distributed by

213 /985-2922
5547 salsuma ‘avenis
northiholiyweod, co 21611

artsci.



GIMIX systems utiiize the most powerful 6809 operating systems: FLEX, UniFLEX,. OS-3 LEVEL ONE and TWO -- the systems
the PROs use. This means a wide selection of software to choosé from as well the ability to develop sophisticated, multi-
user/multi-tasking programs on your GIMIX System.

The GIMIX CLASSY CH ASSIS™ consists of 2 heavy-weight aluminum mainframe

cabinet which provides more than ample protection for the slectronics and 1 or 2 optional
5% drives.

Backpanel connectors can be added for convenient connection of terminals, printers.
drives and other peripherals,

A 3 position locking keyswitch enables users to disable the front panel reset button to pre-
vent accidental or unauthorized tampering with the system.

The GIMIX system mother board provides fifteen 50 pin slots ang eight 30 pin /O slots --
the most room for expansion of any SS50 system available. The on board baud rate
generator features 11 standard baud rates, 75 to 38.4K. for maximum versatility and compatibility with other systems. Extend-
ed address decoding allows the 1/0 block to be addressed anywhere in the 1 megabyte address space. All components feature
Gold plated connectors for a lifetime of solid connections. All boards are fully buffered for maximum system expansion.

Each GIMIX Mainframe System is equipped with an industrial quality power supply featuring a ferro-resonant constant
voitage transformer to insure against problems caused by adverse power input conditions such as A.C. line voltage fluctua-
tions etc. The supply provides 8 volts at 30 amps and plus or minus 16 volts at 5 amps, more than enough capacity to power a
fully loaded system and two internal grives.

The 2MHz GIMIX 6809 PLUS CPU board inciudes a time of day ctock with battery back-up and 6840 pro-

grammable timer to provide the programmer with convenienl, accurate time reference. Later addition of 9511 or 9512
arithmetic processors is provided for on the board. The unigue GIMIX design enables software selection of either OS-9 or
FLEX. both included in many complete GIMIX systems.

G|M|X STAT'C RAM boards require no complicated refresh timing cycles or clocks for data retention.
GIMIX memory boards are guaranteed for 2 MHz operation with no wait state or clock stretching required.

Our low power NMOS RAM requires less than 3/4 amp at 8V for a fully populated 64K board. For critical situations. our non-
volatile 64K byte CMOS static RAM boards with built in battery back-up retain data even with system power removed. A fully
charged battery will power this board for a minimum of 21 days. A write protect switch permits CMOS boards to be used tor
PROM/ROM emulation and software debugging.

The GIMIX DMA controller icaves the processor free to perform other tasks during disk transfers - an impor-
tant feature for multi-user/multi-tasking systems where processor time allocation is critical. The DMA board wili accomodate
up to 4 orives 5% or 8" in any combination running single or double density single or double headed. Programmed /0 Disk
Controllers are also available.

GIMIX systems are designed with ultimate RELIABILITY in mind. You tan choose from the below featured systems or
select from our wide variety of components to build a custom package to suit your needs.

GIMIX 2MHz 6809 System including: CLASSY CHASSIS, 6809 PLUS CPU BOARD, 56KB STATIC RAM, 2 SERIAL PORTS
W/CABLES, GMXBUG MONITOR. FLEX, and OS-O LEVEL 1. ..ottt e e e i i et et e e e $3248.49
FORTWO WM ™40 TRAGR DSRD DRIVEGADD .t caans . -« cmme. e oo e o ihaogabdo bmmd c dib o e v e sgsbidiemsuias e $ 900.00
GIMIX 128KB WINCHESTER SYSTEM including: CLASSY CHASSIS, 6803 PLUS CPU BOARD, 128KB STATIC RAM. 4 SERIAL
PORTS W/CABLES. 5" 80 TRACK DSDD FLOPPY DISK DRIVE, 19MB 5% " WINCRESTER HARD DISK, OS9 LEVEL 2, EDITOR
AND ASSEMBLER et ani . . .. oo bl St SR S hEmd « o v oo EE 0 o oo e o SRl Bmmd 0 o R a8« o o s o o S B BE E 8 e« ol b $8998.09

50HZ Versions Available, 8" Drives Available — Contact GIMIX for Prices and Information.

The Sun Never Sets On A GIMIX!

GIMIX users are found on every continent, including Aniarctica. A representative group of GIMIX users
includes: Government Research and Scientific Organizations in Austratia, Canada, UK. and in the U.S;
NASA, Oak Ridge, White Plains, Fermilab, Argonne, Scripps. Sloan Kettering, Los Alamos Nalional Labs,
AURA. Universities: Carleton, Waterloo, Royal Military College, in Ganada; Trier in Germany, and in the
U.S.; Stanford, SUNY, Harvard, UCSD, Mississippi. Georgia Tech. Industrial users in Hong Kong,
Malaysia, South Africa, Germany, Sweden, and in the U.S;; GTE, Becton Dickinson, American Hoechst,
Monsanto, Allied, Honeywell, Perkin Elmer, Johnson Controls. Associated Press, Aydin, Newkirk Electric,
Revere Sugar, HI-G/AMS Controls, Chevron. Computer mainframe and peripheral manufacturers, IBM,
OKI, Compuler Peripherals Inc., Qume, Floating Point Systems, Software houses; Microware, 7.8.G..
Lucidata, Norpak, Talbot, Stylo Systems, AAA, HHH, Frank Hogg Labs, Epstein Associates, Softwest,
Dynasoft. Research Resources U.K.. Microworks, Meta Lab. Gomputerized Business Systems.

GIMIX Int reserves he fighl to change pricing and peecuct
speecitications al any time without further nptice. 1337 WEST 37th PLACE EI 'nc'
CHICAGO, ILLINOIS 60609

GIMIX® and GHOST™ are regislered tragemarks of GIMIX Inc.

FLEX an¢ UAIFLEX are lrademarks ot Technical Systems CanSultants Inc. (312) 927-5510

05<D 15 2 frademark of Microware lac TWX 910-221-4055 Qualily Efectronic products since 1975.
% 1982 GIMIX Inc.

The Company tha!l delivers
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Organization a problem?

Here 15 a fast and hiendly vality to organize the fifes on your
diskettes using DISK ORGANIZER. You can order the files on
a diskette not only alphabetically, but in any order you wan,
TITLES can be entered, describing s file or group of files on
the diskette. These TITLES may be entered in normal, in-
varse, flashing, and lower case ietters. All werk is done on a
RAM version of the Direc:tory; so if yeu decide the changes
you made are not correct, you can simply aport the: process
and keep the old catalog. Since DISK ORGANIZER works
on a RAM version of the Directory, disk access is kept lo a
minimum; hence, DISK ORGANIZER is extremnely fast.
The {ollowing functions are also includeq:

» DYNAMIC DISPLAY of all file names in the Directory.

o BENAMING the "HELLO" program.

Look what Sensible Software is doing for you...
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s A SIMULATED CATALCG o show ithe modihad Directory
belore it s written to tie Diskelhe.

o ALPHABETIZING the filg names.

o UNDELETING deieted files

s PURGING deleted files.

o RENAMINC hles (with the same character nput optons as
TITLING

o I OCKING and UNLOCKING (somne or all} Hes.

o DELETING fies.

& DFIETING DOS [or increased data storage.

o A poweriul SMART KEY to auromatically locate the next vahd
filte name tor any specihed operation

DISK ORGANIZER.. Apple Il or Apple 1l Plus with

48X and one or more Disk Dnves... $30.00

Is inter-disk travel and

intra-disk file manipulation

causing difficulties?

Then SUPER DISK COPY is for YOU!

Super Disk Copy is mmuch more than just another copy
program. Its practically a 'mini-DOS" in itself. Super Disk
Copy is compleiely menu driven and works with DOS 3.1,
32, and 3.3. Files may even be tansferred from one DOS to
g another (example: DOS 3.3 to DXOS 3.2). Super Disk Copy
{ makes the conversion to DOS 3.3 less painful. Aher sacing
Super Disk Copy, you will agree it is the best copy program
on the market! Among the many features are:

o Wildrards may be entered anytime a fite is usec. They aliow both
aulornatic or user verificaton of the fiic handling. (Fxample: 1o

H copy lile namas that start with ‘Apple’ you would enter 'Appls =7).
» COPY single fies (Applesoft, Integer, Text, Binary, Relocatsble).
» COPY DOS.
y s COPY ENTIRE DISK. Super Disk Copy uses a unique technicue
H for fast copyiry.
» /i BRUTE FORCE COPY made {or Pascal, FORTRAN, and CPM
diskettes.

o An optionai rearrangement of files so that thay oooupy
contiquous sectors tor improved access ime.
s UNDELETE delcted files.
e A PLOT of disk usage.
s FIX fle sizes. Make sure your valuable fles are profectect
and vnused seclors are availahle.
» DELETE DOS. Frees up extra space on your diskettes.
» ALPHABETIZE fle names in directory.
Y o REPLACE illsgal characters in file names.
e Optonal INIT of copy diskette.
» LOCK or UNLOCK files and much, MUCH more. .

SUPER DISK COPY was one of only two programs to
receive a rating ot 100 in PRICE/USEFULNESS RATIO in
THE BOOK OF APPLE COMPUTER SOFTWARE 1882,

They said "This is a definite MUST [HAVE utility package”
48K and DISK !l required...$30.00

For a complete catalog sexd $1.00, refundable with your first purchiase.

MICRO - The 6502/6808 Journal

If you have a large software
collection and have problems locating
specific programs or you need to

be reminded of what they do...then
you need MULTI-DISK CATALOG

Muli-Disk Catalexy is desigred specifically for keeping irack of
ine contents of the APPLE. diskette ibrary. The resulting
master catalog can be sorted, searched, and printed. Muld-
Disk Catakog 1s entirely menu driven, easy {o use, and very
last, Some of the urtigue featires included are.

o Works with 13 ang 16-secter formated disketdes (DOS 3.1, 32,
Aand 3.3 Diskettes rom exther type DXOS can be added o the same
data-base used

* You assiom the volume dentificanen number (range 1 1o 999,
Ihere is no nead to INIT each of your disks with a ingue volume
number,

s A 2 leder classification code can be added to sact liie name. The
Classificatons are relaired when fne disk volume s npdated.

» Muli-key sorting. Un to 3 keys may be selected jor soring the file
names. The sort keys include disk munier, hle name, classificanon, ]
file type, and e size.

e Multi-ihisk Catalog is wrtlen enarely i machire language, o il 18
very last.

o A powerhul search mask can be used lo find a file rarne or grougs 5
of file names.

» Mulh-Disk Catalog suppors spacial printer interiaces

s Both sides of o diskette may be entered under {he syme disk
number,

o Titles may be entered for each diskefle and 1much mors!

“There is no doubt about 3, tis is the best and most
versatile master catalog program avallable’— THE BOOK OF ﬁ

APPLE COMPUTER SOFTWARE 1982.
48K and one Disk Drive required. .. $25.00

Sensible Softwore@

6619 Perham Drive » West Bloomfield, Michigan 48633 « Phone (313} 3998877
Visa and MasterCard welcome, please add $1.25 pestage and handing ver diskede.
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October Highlights

Education Feature

Our eduncationally-oriented selections cover a broad rangc
of computer use in education — from elementary and
secondary schools to a college teaching laboratory to 2
public health-care facility.

Gloria Stein, a fifth grade teacher, has been using
microcomputers in her classroom for threc years (p. 49}
On the whole, it has been a very positive experience.
Florence Taber (p. 47) discusses the use of micros in
special education scttings and Judith Toop (p. 47), the use
of micros in a high school chemistry classroom.

John Ellis and Lynda Raines (p. 59) have been using
Apple computers in 2 public health-care facility to educate
clients on a wide variety of health topics. They have over-
come 2 number of problems in getting untrained users ta
use the computers. Dr. Saltsburg and his colleagues at the
University of Rochester have been using PETs in their
undergraduate chemical engineering laboratories. A four-
part series with an overvicw of the computers' involve-
ment begins on page 33.

Finally, Edward Carlson (p. 41| reviews three different
versions of the educational programming language LOGO.
The designers of these implementations have taken dif-
ferent approaches.

Commodore

Twa articles in this month’s education feature relate to
Commodore machines. Saltsburg, Heist, and Olson (p. 53]
begin a series describing the implementation of PET com-
puters in the University of Rochester’s chemical engineer-
ing teaching laboratories. Gloria Stein {p. 49} discusses the
ongoing invclvement of PETs in her Ann Arbor, MI
elementary school.

Thomas Henry [p. 11} discusses machine-language tech-
niques for controlling the screen. He gives special atten-
tion to the special features of the CBM 8032. In our '‘Short
Subjects’’ section {p. 72}, Mike Casella presents a cassette
fast program Jocator for the VIC.

This month’s PET Vet (p. 69] discusses the structured
fearures of Waterloo microBASIC on the SuperPET.

Apple

This issue offers a great deal of interest to Apple
owners. Eugenc Rolfe’s ' Autograph’’ {p. 15) demonstrates
the use of an EXEC file to insert mathematical equations
into a hi-res plotting routine.

In the Education section of this issue, two of the ar-
ticles relate to the Apple. Edward Carlson discusses the
different versions of LOGQ available for the Apple in '*The
Three Faces of LOGO’ (p. 41}. Lynda Ellis and John
Raines discuss the design of menus for unsupervised com-
puter use in ‘'A Personal Computer for Untrained Users"”
(p. 59).

In ‘‘Apple Pascal Turtle Graphics’’ {p. 37}, Mr. Raines
provides a program to dump Pascal hi-res screens. Tim
Osborn’s "' Apple Slices’”’ column discusses a technique o
transfer Pascal machine-language programs from a lan-
guage disk to DOS 3.3 format disks.

Have you obtained your Apple Utilities Disk yet?
See the announcement on page 104 to find out how you
can get three of MICRO's best Apple urility programs
on disk.

6809

By implementing some Apple Pascal functions in 6809
codc instead of 6502, significant specd improvements can
be made. Tom Whiteside discusses these improvements in
depth (p. 79).

Ralph Tenny shows how to quickly and inexpensively
upgrade your Color Computer to 32K in ‘“The Homespun
32K Computer."”

Atart

Frank Roberts (p. 75) presents an Atari BASIC sub-
routine for flexible formatting of numerical data. It is par-
ticularly useful for making sure that decimal points line
up and for handling trailing zeros in dollar figures.

Countributing editor Paul Swanson begins a three-part
tutorial series (p. 87) on using character graphics to mimic
some of the capabilities of the memory-consuming high-
resolution mades. Paul’s Atari column begins next month.

Return Your Questionnaire!

Did you miss our questionnaire near the back of your
September MICRO? Please be sure to take a few minutes
to complete it. We need this information to help keep us in
touch with our readers’ needs. Mail it today. The postage

is on us. AICRO"

It Pays to Write for MICRO!

Publishing an article in MICRO means quick distribution of your ideas 1o thousands of people and provides
you with a little extra income. MICRO is sold in computer stores and on newsstands all over the world! Our
circulation is growing by leaps and bounds. And we pay as well as BYTE! Send for a copy of our Writer's

Guide now.

MICRO is actively seeking articles to present to our audience of sophisticated computerists. We welcome
contributions on any aspect of 6502/6809/68000 hardware and software for the Apple, Atari, CBM/PET,
TRS-80 Color Computer, VIC, 6809, or 68000. Topics of particuiar interest for upcoming issues are Program-
ming Languages (besides BASIC), Communications, Operating Systems, and New Computers.

No. 53 - Octlober 1982

MICRO - The 6502/6809 Journal



Chances are, when you
bought your first disk drive, it
was an Apple. Now that you're
ready for a second, take a look
at Quentin.

. Our Apple*-Mate™ 5% " Disk
Drive is fully software transparent
with Apple’s DOS 3.3 operating
system in full and half track
operation.

Add it to your present drive for
greater capacity and faster access.
Just plug it in and go to work.

And the Apple-Mate has these
High Performance advantages:

ON TRACK HEAD SEEK

A precision lead screw positions
the head onto the correct track.
Time-consuming retries and
disk-to-disk copying errors are
virtually eliminated.

SIEMENS' DISK DRIVE

The apple-beige unit is built
around the highly reliable

Special
Introductory
Price:
$335.00

® Apple is a registered trademark of Apple Computer, Inc.

tSiemens is a trademark of Siemens Corpaoration.
“Apple-Mate is a trademark of Quentin Research, Inc.,
which does not manufacture Apple computers.

Siemens system with over
10,000 lifetime hours. Shielded
connecting cable also attached.

LONG TERM
DEPENDABILITY

MTBF (Mean Time Between
Failures)—8,500 power-on hours,
and the unit has a one-year
warranty.

COUNT ON QUENTIN

FOR QUALITY

Quentin Research was building
disk systems for the computer
industry when Apple was a little
bud on the big computer tree.
We're known for product reliabil-
ity and stand behind every system
we sell you.

But the best news may be the
price—only $335.00 (40 tracks).

A special introductory offer
when you order Apple-Mate
directly from us.

So when you're ready to boost
the juice on your Apple, add-on
the Quentin Apple-Mate.

To order: Check, money order,
Visa or Mastercard number. Calif.
residents add 6% sales tax.
Allow one week delivery.

QUENTIN

RESEARCH, INC.

19355 Business Center Drive
Northridge, California 91324
(213) 701-1006

— MORE JUICE
FOR YOUR
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79
87
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BOX 120
ALLAMUCHY, N.J. 07820
inc. 201-362-6574

HUDSON DIGITAL ELECTRONICS INC.

THE TASK* MASTERS

HDE supports the *TIM, AIM, SYM and KIM (TASK) with a growing line of computer programs and
peripheral components. All HDE component boards are state-of-the-art 4%.” x 6%", with on board
regulation of all required voltages, fully compatible with the KIM-4 bus.

OMNIDISK 85/8 and 65/5

Single and dual drive 8” and 5% disk systems.
Complete, ready to plug in, bootstrap and run.
Include HDE's proprietary operating system,
FODS (File Oriented Disk System).

DM816-MB8A
An 8K static RAM board tested for a minimum of
100 hours and warranted for a full 6 months.

DM818-UB1
A prototyping card with on-board 5V regulator
and address selection. You add the application.

DM816-P8

A 4/8K EPROM card for 2708 or 2716 circuits,
On board regulation of all required voltages.
Supplied without EPROMS.

DM816-CC15

A 15 position motherboard mounted in a 19”
RETMA standard card cage, with power supply.
KIM, AIM and SYM versions.

DISK PROGRAM LIBRARY

Offers exchange of user contributed routines
and programs for HDE Disk Systems. Contact
Progressive Computer Software, Inc¢. for details.

HDE DISK BASIC

A full range disk BASIC for KIM based systems.
Includes PRINT USING, IF ... THEN ... ELSE.
Sequential and random file access and much
more. $175.00

HDE ADVANCED INTERACTIVE
DISASSEMBLER (AID)

Two pass disassembler assigns labels and con-
structs source files for any object program.
Saves multiple files to disk. TIM, AIM, SYM, KIM
versions, $95.00

HDE ASSEMBLER

Advanced, two pass assembler with standard
mnemonics. KIM, TIM, SYM and KIM cassette
versions. $75.00 ($80.00 cassette)

HDE TEXT OUTPUT PROCESSING SYSTEM
(TOPS)

A comprehensive text processor with over 30
commands to format and output letters, docu-
ments, manuscripts. KIM, TIM and KiM cassette
versions, $135.00 ($142.50 cassette)

HDE DYNAMIC DEBUGGING TOOL (DDT)
Built in assembler/disassembler with program
controlled single step and dynamic breakpoint
entry/defetion. TIM, AIM, SYM, KIM AND KIM
cassette versions. $65.00 ($68.50 cassette)

HDE COMPREHENSIVE MEMORY TEST
(CMT)

Eight separate diagnostic routines for both
static and dynamic memory. TIM, AIM, SYM,
KIM and KIM cassette versions. $65.00 ($68.50
cassette)

AVAILABLE DIRECT OR FROM THESE FINE DEALERS:

Progressive Computer Software Johnson computers
405 Corbin Road Box 523
York, PA 17403 Medina, Ohio 44256
{717)845-4954 (216) 725-4560

Lux Associates
20 Sunland Drive
Chico, CA 95926
(916) 343-5033

Falk-Baker Associates
382 franklin Avenus
Nutley, NJ 07110
(201) 661-2430

Per% Peripherals
P.O. Box 924

(516) 744-6462

Laboratory Migrgcom puter Consultants

.0. Box 84
East Amherst, NY 14051
(716) 689-7344

Millec Place, NY 11764
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ager, and Maurecn Dube, promotion.
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Editorial

Arge We Ready?

Schools today are at the threshold of a
revolution in educational technique that
rivals the importance of the invention of
classroom learning. According to John
Herriot [Creative Computing, April
1982], "“There is a very strong possibil-
ity that hefore the end of the century
students will be receiving all of their
instruction from computers, with no
contact with live teachers whatsoever."”’

Some of us may think it is more im-
portant to cnsure that this revolution is
beneficial to all aspects of the learning
process rather than to emphasize the
removal of human contact from educa-
tion. Nevertheless, the main point is
that there are hundreds of thousands of
microcomputers in classrooms across
the nation and there will be more.
Prices will continue to drop due to in-
tense international competition and in-
creased technological breakthroughs.
Apple Computer 1is, according to
published reports, attempting to put an
Apple 1 in every school in the country
even if they have to give them away.
Frost and Sullivan predict that by 1990
there will be 15 million computers in
individual homes in the USA.

Some teachers and administrators
may insist that the currenc trend is just
a fad like the '‘new math’’ was scveral
years ago, but there is no doubt that
more and more compatcers arc more and
more accessible to more and more chil-
dren. The full impact of the computeri-
zation of education has not yet been
realized either by parents or educators
or the general public. As computer-
knowledgeable students reach the
marketplace with an ever-increasing
skill level, computer literacy will
become a2 requirement in our informa-
tion-oriented society. In the future,
computer literacy will be as important
as thc ability to read is today.
Newsweek predicts that by 1985 7564
of all jobs will be computer-related.
Now is the time to prepare for the new
learning environment.

So where should schools begin?
Many teachers may have only super-
ficial training in mathematics and
other technical areas. Others, trained
in the humanities, may be resistant to
computerized Jearning. It is important,
therefore, to offer teachers non-
threatening in-service training to help
them view the microcomputer as a new
teaching tool, as well as to help them
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become sophisticated users themselves.
One significant feature of Compurter-
Assisted Instruction is that students
learn without realizing they are being
educated. Simulation programs teach
politics, economics, sociology, and
natural science while students think
they arc only playing. For that ploy to
work, programs must run easily and
must be highly graphic. A package with
screens full of text might as well be
printed in a book. High-quality educa-
tional software should use lots of
graphics, be fast-paced, provide immedi-
ate feedback, have clear-cut goals, and
offer challenging levels of play. Only in
that way will the screen hold the atten-
tion of the student the way an arcade
game does. The advent of interactive
video disk programs will further increase
the quality of graphics presentations.
When all educators realize how ex-
cited students ar¢ by the interactivity
and versatility of the computer as a
teacher, even greater strides will be
made in the use of the new technology
to teach creative thinking, problem-
solving, and logic. Even very young
children are not intimidated by micro-
computers. For example, Stanford's
Bing Nursery School! is using micros to
teach preschool children basic skills.
Children’s Computer Workshop, a sub-
sidiary of Children’'s Television Work-
shop, is marketing educational video
games that encourage children to exer-
cisc logic and problem-solving tech-
niques as they play. Students can pre-
gress from using well-written software
to programnming in Logo and BASIC
where they not only have to understand
a new language, but also the logic of
solving a problem. The important thing
for all of us to realize is that for educa-
tional purposes the computer teaches
much more than subject matter. It may
be difficult to imagine the educational
system forecast by Mr. Herriot, but
with proper planning and creative use
microcomputers can be highly bene-
ficial to the educational attainment of
all students. The ultimate impact of
widespread computer knowledge on
society will be that the educational en-
vironment will be able to promote the
acquisjtion of advanced problem-
solving tools and modes of logical
thought. We cannot have too many of
those attributes in the modern world.
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Letters/Updates

Tom Hackley of Sunnyvale, CA, sent “Timing and Counting with the Tim Osborn in Manchester, NH, of-
us this revision: 6522,” which appeared in MICRO fers a correction to his Apple Slices col-
(50:13). umn {51:108). Line one, listing 2, on
A minor modification to A.]. page 110 should read as follows:
Zadiraka's Auto Entry Utility Program Line 60 should read:
[MICRO 50:93) adds a view memory 1 BFR = 8192: PRINT CHRS (4)
capability. This change removes the 60 POKE 10, 76 : POKE 11, 12 "BRUN AMPERRWTS CODE,$8000"
ESC key exit to the monitor and POKE 12, 16
substitutes the space key, which —
displays the contents of the current ad- Hackley's Revision
dress and increments to the next ad- :
dress. Holding down the space key jn- 822@ 2843\0 gg‘g §I2T03 . SPACE KEY
vokes the auto repeat function, which 1
rapidly fills the screen with a scrolled 03F8: B1FE EXIT3 LDA (ADRLO).Y - GET DATA
display of the memory contents. 03FA: 20 CF 03 JSR UNPACK ; DISPLAY IT
O3FD: 68 PLA . FIX STACK
) . O3FE: 68 PLA
The changes are in the figure to the 03FF: 68 PLA
Hght: 0400: 68 PLA
0401: 4C 49 03 JMP LOOP + 11 : NEXT ADDRESS
Marvin L. Defong from Point Lookout, =
MO, caught an error in his article, AICRO
Scotch
A

TERRAPIN, THE TURTLE PEOPLE.
NOW BRING YOU

THE LOGO LANGUAGE

FOR THE APPLE™ II

MEMOREX
Verbatim.

maxeill.

BASF
wabash

Diskettes and all your media needs
Our REGULAR prices are SPECIAL

cALL FREE (800) 421-3957

C.0.D. charge cards accepled.
Excellent dealer program.

Noftel

1418 West Shaw Avenue
Fresno, CA 9371}

In Cal catl (209} 221-1118

Foothill 6f The Sierras

— Terrapin Logo is a powerful, all-purpose,
computer lanquage that is fun to use.

— Terrapin Logo was developed at MIT to encourage
creative, structured thinking in children.

— Teachers, students, and even mature programmers
will learn Logo easily with Terrapin’s new, step-by-step
tutorial manual.

For more information about Terrapin Logo and our Turtle Robet,
and for the Terrapin dealer nearest to you, call or write:

>%%%~ Terrapin. Inc.. 380B Green St., Cambridge. MA 02139
(617) 492-8818

TAKE THE LEAD IN EDUCATIONAL COMPUTING
WITH TERRAPIN LOGO!

= ——
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PARALLEL PRINTERS
NEC 8023 or C-ITOH 8510

(Virtually identical) Specifications: » 100 CPS dot
matrix printer = 80 column print— 136 characters
per line « Tractor/friction feed o 7 different print
fonts included ¢ 2K printer buffer » Proportional
spacing * Bitimage graphics and graphic symbals.

NEC8023orC-ITOH.. .. ........... $495

NEC 8023 or C-ITOH 8510 with
Parallel Intertace and Cable

EPSON 100 with Parallel Interface
andCable .. ................... $749

SPECIAL AND NEW

5 MEGABYTE HARD DISK

For Apple 1l. Supplied with controller. Use with
CP/M, Apple DOS. & Apple Pascal ... ... $1995

5va"’ DISK DRIVE
Use with standard Apple }l disk contraller. .$295

5%" FLOPPY DISKS

With hub rings.Box of 10.
With other purchase ...... 219.95
Without purchase ........ 23.00

16K MEMORY EXPANSION MODULE
The preferred 16K RAM Expansion Module from
PROMETHEUS. Fully compatible with CP/M* and
Apple Pascal”. With full 1-year parts and labor
warranty.  (List: $169) ............ .. $75

Z-80 CARD FOR YOUR APPLE
MICROSOFT SOFTCARD
With CP/M* and MBASIC.
(List: $399)
Best Buy!!!
w ADVANCED LOGIC SYSTEM
Z-CARD With C-PM-

Has everything the Softcard has except MBASIC.
Works with Microsoft's disks too.

3 (List $269) ...... Special at $195

" ALS SYNERGIZER
CP/M* operating package with an 80 column
video board, GP/M* interface. and 16K memory
expansion for Apple (. Permits use of the full
range of CP/M- software on Apple 1. Includes
SuperCALC.
(List: $749)
£ U-Z-80 PROCESSOR BOARD
3 (From Europe)

Software compatible with Softcard and
ALSSoftware . ...................... $149

MICROSOFT + PREMIUM SYSTEM
(ncludes Videx Videoterm, Softswitch, Micrasoft
and Sottcard, Microsoft and 2-80 Card. and
Osborn CP/M-Manual ................ $595

JOYSTICK

Takes the place of two
= Apple Paddle Controllers.
From BMP Enterprises. Heavy duty industrial con-

struction and cable. Non-self centering. With
polarity switches for consistent motion control.

(List:$59) ................ $39
MONITORS FOR YOUR APPLE
AMDEK 300G
18MHZ Anti-Glare Screen) ....... $179
NEC 12" HIRESGREEN .............. $179
SUPER SPEGIAL!
SPECIAL 12" GREEN MONITOR ....... $99
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WORD PROCESSING SPECIAL

WITH WORDSTAR AND SUPERCALC!
Do professional word processing on your APPLE.
All necessa:a/ hardware and software included.
Complete 80 column video display, enhanced
character set, 16K memory board, 2-Card with
CP/M- software, Wordstar and word processing
software and SuperCALC.

(List: $1,128) ... Special at $695

wﬁom Prometheus! ExpandaRAM

The only 128K RAM card that lets you start with
16K, 32K, or 64K of memory now and expand to
the full 128K later. Fully compatible with Apple
Pascal, CP/M", and Visacalc. No Apple modifi-
cation required. Memory management system in-
cluded with all ExpandaRAMs. Disk emulators
included with 64K and 128K versions.

MEM-32 Two rows of 16K RAMS

makea 32K RAMCard .. .. ... .. .. $209
MEM-64 One row of 64K RAM.

With DOS 3.3 disk emuator . . . ... $299
MEM-128 Two rows of 64K RAMS instalied

make a 128K Card.

With DOS 3.3 disk emulator
MEM-RKT 64K RAM Add-On-Kits—

64K Dynamic RAMS. Each
VISICALC Exransion Program

for MEM-128
MEM-PSL Pascal disk emulator for
MEM-128

MODEMS FOR YOUR APPLE Il
HAYES Smartmodem . ... .......... 229
MICROMODEMII . ............. ... 279

VERSAcard FROM PROMETHEUS

Four cards on one! With true simultaneous opera-
tion. includes: {1) Serial input/Output Interface,
2) Parallel Qutput Intertace, (3) Precision Clock/
alendar. and (4) BSR Control. All on one ¢ard.
Fully compatible with CP/M* and Apple Pascal*.

(List: $249) $169
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FOR APPLE Il
SMARTERM

(Not to be confused with SUPRTERM)
Software switching from 80 to 40 and 40 to 80
characters. 8 new characters not found on the
Apple keyboard. Fully compatible with CP/M* and
APp[e PASCAL-, With lowest power consumption
of only 2.5 watts.

(List: $345) . ... ... ..., $225

SMARTERM EXPANDED CHARACTER SET

77 x 117 matrix with true decenders. Add 1o
above ... .. ...... 40

Combination SMARTERM and
Best Buy! EXPANDED CHARACTER SET

Shetial Al ci i bbb $260

VIDEX, VIDEOTERM .. .. ... ........ $249
VIDEX ENHANCERII. ...... ... . ... $119

. CENTRONICS COMPATIBLE
PARALLEL INTERFACE

From PROMETHEUS. For use with Epson, NEC,
C-ITOH, and other printers. Fully compatible with
CP/M~ and Apple Pascal*.

PRT-1, Only
GRAPHITTI CARD

Prints HIRES page 1 or 2 from onboard firmware.
Features: True 1:1 aspect ratio, prints emphasized
mode, reverse mode, rotates 90 degrees . . . plus
more. Compare all this with the Grappler. We think
you'll agree that this is the best graphics card on
the market. Specify for use with EPSON, NEC-
8023, C-ITOH Prowriter, or Okidata.

(List: 8125) . ... ....c.ovoe. $89
SOFTWARE

WORDSTAR .............. Special at $195
SPELESTAR ........00.0..ccivocl 125
SUPERCALC ....................... $175
DBASEN .......................... $525
MISICALG oo k- bid 2 b ol oo e e $149
DBMASTER ....................... $189

All equipment snipped factary I72sn Manulacturers warrantigs
mcluces Please ada 83 00 per product tor shipping and handling
Caltorrua add 6% tax. BART Counties 6'y% )

All items are normally in stock
Phone for Quick
Shipment!

£3)415) 490-3420

... Aad we'll be here to help after you
receive your order. Feel free to call the SGC
Technical Staff for assistance.

NG

‘n-e mafil order specialists
342 Quartz Circle, Livermore, GA 94550



Skyles Electric Works Presents

~—

'~ : T \
o L L

The VicTree"

...Leaves your new Vic (or CBM 64) with 35 additional commands.
...Branches out to most BASIC 4.0 programs.
...Roots into most printers.

New from Skyles: the VicTree, a coordinated hardware and software package that allows your Vic
to branch out in unbelievable directions and makes it easier than ever to do BASIC programming,
debugging and to access your disk. And the new VicTree provides routines to interface the Vic to
the powerful ProNet local network. 8kb of ROM — 4kb for the BASIC commands, 4kb for disk
commands and interfacing to ProNet — plus 4kb of RAM for miscellaneous storage. Perfect not
only for the new Vic but also for the Commodore 64. Unbelievably simple to use and to install, the
VicTree gives you all the additional BASIC 4.0 commands to allow most BASIC 4.0 programs to
work on your new Vic or CBM 64.

Now only $89.95...0or $99.95 complete with Centronics standard printer cable. (Cable alone

$19.95.) Available now from your local dealer or order through your Visa or MasterCard toll free:
(800) 227-9998 (California, Canada, Alaska, Hawaii: (415) 965-1735) or send check or
money order directly to:

231E South Whisman Road
= Mountain View, CA 94041
Skyles Electric Works (415) 965-1735
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Machine-Language Screen
Utilities for the CBM-8032

by Thomas Henry

A discusslon of the screen-
related ROM subroutines of the
CBM-8032. Thesa routines,

called by machine-language
programs, lead to attractive
formatting of screen displays. In
addition, the author explains the
cursor positioning mechanism of
Commodore computers.

The Commodore CBM-8032, with its
80-column screen, makes attractive
formatting of displays a snap. Included
in its BASIC interpreter are special
commands that make the most of the
large screen. These include commands
to create windows, delete lines, inserc
lines, scroll up or down, and so on. But
how are these functions implemented
in machine-language programming!?
These and many other useful sub-
routines are located in the CBM-8032
ROMs and can be called up to create
beautiful displays.

First you have to get a character to
the screen. Just load the accumulator
with the Commodore ASCIU code for
the character {not the PEEK/POKE
number), and jump to subroutine
$EFD2. This procedure will display the
character at the current screen loca-
tion. For example, if you want to
display an ''&’’ at the current screen
location, use the following code:

LDA #326
JSR $FFD2

That's all it takes! You can print any
character to the screen with this sub-
routine, including the cursor controls
and clear screen functions. For exam-
ple, to HOME the cursor, load the ac-
cumulator with #$13 and JSR $FFD2.
To move the cursor [or current screen
location) to the right, load the ac-
cumulator with #$1D and call the
subroutine.

As users of Commodore equipment
know, cursor controls can be either

No. 53 ~ October 1982

direct or programmmed. A direct cursor
control performs the function im-
mediately. For instance, if you hit the
[CURSOR RIGHT] key, the cursor will
immediately move to the right. How-
ever, if you type the BASIC line:

10 PRINT “[CURSOR RIGHT)
This is an example.”

where (CURSOR RIGHT] is the cursor
right key, then listing the line shows a
reverse Q image indicating that, when
the line is executed, a cursor right is to
be performed. Now note the difference:
CURSOR RIGHT can mean to actually
move the cursor right, or to store a
special character that will cause the
movement to be executed when the
programi is run.

Machine-language programming does
pot require this programmed-mode cur-
sor control. When you send a cursor
command to $FFD2, you want it per-
formed immediately. To insure that
this happens, clear a flag in the zero
page. Location $CD tells the CBM-
8032 whether a cursor control is direct
or programmed. Set this location to
zero and the cursor control is in the
direct mode. Set it to a one and the cur-
sor is in the programmed mode. A short
way to clear $CD to zero is to perform a
logic shift right. For example, move the
cursor down one row:

LSR $CD
LDA #3711
JSR $FFD2

The LSR command will shift out bit
zero and replace it with bit one. Bit
zero may have been a one or a zero,
depending on previous conditions, but
the higher bits are always zeros. The
net effect is that location $CD has been
cleared. The next two commands then
execute thc CURSOR DOWN function.

Before leaving the subject of pro-

grammed vs. direct cursor, note that
whenever an odd number of quotes has

MICRO - The 6502/6809 Journal

been printed to the screen, location
$CD is sct to one. When an even num-
ber of quotes has been printed, $CD is
clcared. A carriage return also clears
$CD. Another interpretation of this
flag is ‘Are you in quotes or out of
quotes?’’.

As mentioned before, routine
$FFD2 will print a character at the cur-
rent screen location. How do you set
this location to 2 specific row and col-
umn? You could load the accumulator
with CURSOR UPs, DOWNSs, RIGHTS,
LEFTs, and HOMEs, and print them to
the screen in the proper order to land
the screen pointer at the desired loca-
tion. But there is an easier way. Loca-
tions $C4 and $C5 contain the low byte
angd high byte, respectively, of the cur-
rent screen line, This pointer contains
the screen location of the first space on
a line for each of the 25 lines. For exam-
ple, if the cursor were sitting in the
HOME position, then the current
screen line pointer would be pointing
to $8000. If the cursor were maved
down one line, $C4 and $C5 would be
pointing to $8050.

Now that you have a pointer to the
screen line, what is the position on this
line? Location 3$C6 will contain a
number from #8300 (the first column} to
#$4F [last column). This, then, is all
you need to print a character to any
desired screen location. First load $C4
and $C5 with the proper screen line
pointer and then load $C6 with the
proper column. Next load the ac-
cumulator with the desired character
and call subroutine $FFD2. The
CBM-8032 will automatically add the
contents of the screen line pointer to
the column pointer, and then display
the character at that position.

That's pretty slick! However, you
still need to know the screen line
pointer for the various rows. For exam-
ple, line ome is $8000, line two is
$8050, linc three is $80A0, and so on.
This series is certainly not our tavorite
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set of numbers to remember. It would
be easier to specify just the row and col-
umn of the desired screen location and
have the computer do the rest. You can
do this! If you want the character "&'’
printed at the tenth row and fifth col-
umn, use the following routine (re-
member to start counting rows and col-
umns from zero):

LDA #$0A
STA $D8
LDA #8$05
STA $C6
JSR $E087
LDA #826
JSR $FFD2

As you can sce, location $D8 con-
tz2ins the row and $C6 the column. Sub-
routine $E067 then computes the prop-
er screen line pointer, based on the con-
tents of $D8, and deposits the result in
$C4 and $C5 automatically! You have
reduced your work to specifying simply
the row and column where you want
something printed.

Creating windows is a simple pro-
cedure. Location 3EQ contains the
number of the top line desired, and
location $EI contains the line number
of the bottom of the window. $E2 con-
tains the left window margin, and $D5

contains the right window margin.
Simply load these locations with the
desired data and a2 window will be
created. Subroutine $FFD2 automatic-
ally compensates because it knows the
new limits of the new window. For ex-
ample, create a window that starts at
line 3, ends at line 17, and has columns
4 and 63 for the left and right borders:

LDA
STA
LDA
STA
LDA
STA $E2
LDA #$3F
STA $Db6

#$03
$EO
#311
SE1
#3804

This short machine-language routine
will then create the desired window.

How about writing your own BASIC
command to create a window? A com-
mand line like this would be nice:

WINDOW 3,17,4,63

It creates the same window as that
given in the machine-language routine
above. A programming challenge then,
is to create the needed code to imple-
ment this new BASIC statement. Hint:
you’ll have to intercept the normal

CHARGET routine and divert it to your
own subroutine first.

(Ed note: Implementing such a com-
mand would slow down the execution
of all BASIC commands. The conve-
nience may not be worth the cost.)

There are two routines built into
the CBM-8032 for clearing the screen
and homing the cursor. To clear the
screen simply JSR $E051. This not only
clears the screen but homes the cursor
as well. Note that you could load the
accumulator with the value of the
CLEAR key and then jump to sub-
routine 3FFD2 to clear the screen, but
this takes two extra bytes. To home the
cursor simply JSR $EOSF. This, too, is 2
much quicker and more efficient
method.

1 hope this article has given you
ideas on how to use the excellent
routines built into the CBM-8032. If
you have a disassembler you might
take a look at locations $E000 through
$E788 to get more ideas on how the
screen editing functions are im-
plemented. Happy experimenting!

The author may be contacted at Transobnic
Laboratories, 249 Norton Street, Mankato,
Minnesota 56001.
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SIGNALMAN MARK [ DIRECT CONNECT
MODEM — $89.50

Standard 300-baud, full duplex,
answer/originate. Powered by
long lasting 3-volt battery {not
incloded). Cable and RS- 232
connector included.

SP
= e

EPROMS — HIGH QUALITY, NOT JUNK

Use with PET, APPLE, ATARI, SYM, AIM, etc. 450 as. $6.50
for 2718, $12.50 for 2532. We sell EPROM grogrammers
for PET and ATAR!

5% INCH SOFT
SECTORED DISKETTES

Highest quality. We use them on
our PETs, APPLEs, ATARIs, and other
computers. $22.50/10 or $44.50120

NEW! C. ITOH STARWRITER F-10
DAISY WHEEL PRINTER

Letter quality, flawless capy at 40 charfsec. Bidirectional
printing, 15-inch carria ‘ge uses standard Diablo ribhons
and print wheels. F

PARALLEL - $1495,8S-232 - $JS£¥RACTCIRS $210

MAE SOFTWARE DEVELOPMENT SYSTEM
FOR PET, APPLE, ATARI

"The Compatible Assembler”
® Professionat system for development of Machine Lan-
guage Programs. 31 Characters per label.
© Macro Assembler/Text Editor for Disk-based systems.
» [ncludes Word Processor for preparation of Mangals, etc.
® Standard Mnemonics — Ex.: LDA (LABEL), Y
s Conditional Assembly, Interactive Assembly.
o Editor has string searchisearch and replace, awto line
numbering, move, copy, delete, ucllc capability.
« Relocating Loader to relocate abject modules.
* Designed with Human Factors Considerations.

$163.95

FLASH!! EHS Management has decided to altaw $50.00 credis
ta ASM/TED awners who want 1o upgrade to MAE. Tg ge(this
credit, return ASM/TED manual with order for MAE.
ATARI AND PET
€PROM PROGRAMMER

Programs 2716 and 2532
£PROMs. Includes hardware
and software. PET = §75.00 —
ATARI (includes sophisticated
machine language monitor} =
$118.95

3239 LindaDr.

PET BASIC SCROLL PROGRAM

Scroll thry basic pragram using Cursor up/down keys.
Specify computer. $6.00 on cassetie, $8.00 on disk.

Flip 'N' File diskette storage case (50-60 disks)-
$21.95

Memory Test for Apple on Disk = $8.95, on Tape

= $6.95

System Saver for Apple - Fan, Surge Protection, 2
extra outlets, Appie power card = $75.00

BMC Green Screen Video Monitar.
12 inch CRT, sharp, crisp 40 or 80 column display.
= $90.00

DC Hayes Sman Modem = $235.00, Micro Modem
Il = $289.00. Chronograph = $225.00

C. ltoh Prowniter Printer. Better than MX80. We use
constantly with our Apple and PET. Can be used on
1BM. Atari, TRS-80, etc. 120 cps, friction and tractor
feeds, hi resolution dot graphics, nice looking, high
quality construction. Parallel - $499.00, with IEEE
interface for commodare - $599.00, R5232 - $660.00

Winston-Salem,N.C. 27106
(919) 924-2889 (919) 748-8446
Sendfor iree catatog!
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“CHRISTMAS SEASON
SPECIALS!

Let ARK COMPUTING Make This Your
Best Christmas Everl

Super Fan I1 by R.H. Electronics 50.95/79.95
Applicard, a high performance Z-80 card
with 64K Ram, complete with CP/M
4 mhz 324.85/445.00
6 mhz 3985.00/595.00

Microsoft Z-80 card with CP/M and
Microsoft Basic
2 mhz 289.85/395.00

Microtek Parallel Printer Interface complete
with centronic compatible connector
64.95/79.95

Lazer Lower Case +Plus with Character
Set {Plus 49.95/84.90
Lower Case +Plus alone 39.95/59.95

Lazer Graphics +Plus 99.95/159.95
Graphics +Plus and
Lower Case +Plus 134.85/219.90

Computer Stop 16K Ram Board 69.95/149.95

Computer Stop Omnivision 80 Column board
129.95/295.00

Videx Video-term with softswitch, inverse
character set and 80 cofumn Visicalc preboot
295.00/450.00

Wizard BPO 18K buffered printer intertace
(expandable to 32K) 134.85/179.95

Wizard 80, 80 column board 195.00/295.00

Lazer Pascal 29.95/39.95
Anix 1.0 34.95/49.95
Lazer Forth 44.95/59.95

D Tack 68000 board for the Apple 1l
with 4K Ram 895.00

Lazer Model/32 (16032 board for the Apple 1)
CALL!
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Lisa

Lisa Educational Pak
Alien Ambush
Bandits
Cannonball Blitz
County Fair
Cranston Manor
Cyclod

David's Midnight Magic
Dosource 3.3
Dueling Digits
Falcons

Firebird

Foosball

Horizon V
Genetic Drift
Kabul Spy

Jelly Fish
Lemmings
Labyrinth
Mouskattack
Outpost

Red Alert

Pig Pen

Russki Duck
Minator

Track Attack
Thief

Space Quarks
Snack Attack
Swash Buckler
Gin Rummy

The Dictionary
General Manager
4 Ft. Disk Cable
Visicalc

Using 6502 Assembly
Language Book
Kids and The Apple
Computer Book
Apple Panic

Kraft Joystick

~ ﬂ_._' =R
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59.95/79.95
79.95/119.95
19.95/29.95
19.85/29.95
24.95/34.95
19.85/29.85
24.95/34.95
19.95/29.95
24.95/34.95
24.95/39.95
18.95/29.95
21.95/29.95
21.95/29.95
19.95/29.85
25.95/34.95
19.95/29.95
24.95/34.95
19.95/29.95
19.95/29.95
18.85/29.95
24.95/34.95
19.95/29.95
19.85/29.95
24.85/34.95
25.95/34.95
24.95/34.95
19.95/29.85
17.95/29.95
19.95/29.95
18.95/29.85
24.85/34.95
24.95/34.95
69.95/99.95
99.85/149.95
19.95/29.85

179.85/250.00

14.95/19.95

15.95/19.85
19.95/29.95
49.95/69.95

RK s

~~ S~ N
s _,;‘_ i "'

Your Salvation
In The Sea Of
Inflation.

714735 2250
P.O. Box 2025

Corona, CA 91 720
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For the best
Talking Game

Now youcanmake your
Atari® 400/800 or
Apple® Il games and

other programs come
alive with the VOICE BOX

by the Alien Group — the first
low-cost, smart speech synthesizer
with unlimited vocabulary. o

Add jokes to your programs. Insults. ¢
Compliments. Help messages. Stories.
Alien voices. Animal roars. Have your -
computer talk to the fire department
or police in emergencies. To kids. Or blind
people. Teach touch typing with immediate
spoken feedback. Or just about any other
subject — the fun way. Or help a speech-
impaired friend communicate . . . the poss-
ibilities are limitless.

The VOICE BOX plugs into your Atari’'s serial
port. And talks directly through your TVset.Or
into any Apple II slot. No power supply or
special interfaces needed.

Just select from its simple screen menu. A
dictionary with thousands of common words
(on diskette or cassette) automatically
translates your text into speech. It's that easy.

But dont let its friendliness fool you. The
VOICE BOX has all 64 phonemes (basic
sounds, like "ah’) built in. So you can precisely
. create any word or sound you can imagine.
And store it all on diskette or tape. Names or
foreign language words, for example. Or
wierd non-hurman languages.

Let me entertain you — The VOICE BOX is
creative too. It will crack you and your friends
up with non-stop random, grammatically
correct sentences, using words you specify. It

For the Atari®
or Apple®II+

Speech Synthesizer

also has an amusing talking

face with lip-sync animation

— a real crowd-stopper. Best of

all, you can call the VOICE BOX

from any BASIC program and make
your program really hum —literally!

Singing Apples? — Apple owners get allthese
capabilities too — as a plug-in card plus
diskette. Or there’s a deluxe version with the
dictionary in ROM (no diskettes to bother
with). speaker, and ability to “sing” (heywe're
not making this up folks) in any key. (Both
Apple versions require 32K or more. Applesoft
and DOS 3.3).

Don't confuse the VOICE BOX with "dumb”
speech synthesizersthat can'tlearn newwords.
Or software-based ones with lower speech
quality — and an annoying tendency to blank
out the display when they talk, The VOICE BOX
is a true breakthrough in speech synthesis.
Small wonder thousands of Atari and Apple
owners have already bought the VOICE BOX.

The VOICE BOX is available now at leading
computer stores throughout the world. Or
direct from the Alien Group. with 10-day
money back guarantee if youre not com-
pletely satisfied.

VOICE BOX For Atari. $169.00

16K and 32K versions included
(Specify diskette or cassette).

VOICE BOX for Apple I1.+ $139.00.
(Requires speaker.)

VOICE BOX for Apple II*. $§215.00

(Includes dictionary in ROM and singing capability.
Comes with speaker.)

Enclose check or money order, Visa or
Mastercard #. Please include expiration date.

CHECK YOUR LOCAL COMPUTER STORE FOR TALKING “VOICE BOX" VERSIONS OF YOUR FAVORITE

GAMES FROM LEADING GAME COMPANIES

*Win a $5,000 prize — plus royalties — for the best Atari 400/800 or Apple II* game using the VOICE

BOX. Deadline: May 30, 1983. Write for contest details.
Please mail to: The Alien Group, Department

,27 W. 23 St, N.Y., NY. 10010

Or call in order to (212) 741-1770

Aari s aregistered trademark of Atari Inc Apple is a registered trademark of Apple Computer. Inc. VOICE BOX Is trademark of the Allen Group.




Auto Graph for the APPLE

by Eugene J. Rolfe

The following equation-plotting
programs illustrate how an
EXEC file on an Apple Il Plus
can be used to allow a BASIC
program to modity itself. Several
Applesoft and DOS features are
utilized: sequential files, EXEC
files, ONERR, and HGR.

AUTO GRAPH
requires:

Apple Il with 48K
Disk drive and Applesoft

Graphing Equations

Many plotting routines require that the
input information be in the form of
data. Generating this data can be quite
tedious for complicated functions. The
programs described here allow equa-
tions to be graphed directly.

The equation must be in a form
where Y is expressed as a function of X,
and must be compatible with the syn-
tax of Applesoft. The program does not
check the syntax of the equation. Apple-
soft will do this itself, and errors will
be trapped by using an ONERR GOTO.
Any of the numeric functions and
mathetmatical operators available in
Applesoft can be used in the equation.

The equation to be plotted is
entered into a string variable by using
an INPUT statement. A line number is
concatenated onto the equation string.
The combined string is then stored in 2
sequential file, named EQ. When this
file is EXECed, the equation is inserted
into the program stored in memory.

Remember that commands stored
in an EXEC file work very much like
commands typed at the keyboard.
Statements with line numbers will be
inserted into the program stored in
memory, line numbers alone will
delete program lines, and commands
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without line numbers will be executed
immediately.

To demonstrate this plorting tech-
nique, the first program to be examined
will be a simplified version that only
plots in one guadrant (X and Y both
positive}). This simplified program
operates over a fixed range of X and Y;
0<=X<=279 and 0<=Y<=191.
This range allows the user to become
familiar with the technique without
the burden of excessive detail. The line
numbers of the first example are ar-
ranged to make them as compatible
with the second program as possible. In
the second example, the program allows
any range of values for X {within the
limits of Applesoft). This program then

calculates the range of Y and auto-
matically scales the screen accordingly.

No special instructions are required
to cperatc these programs. However,
note that the cursor will not be visible
at the conclusion of these programs.
Type any character to return to the text
mode. Any time you wish to plot the
same equation again, type RUN 150.

Warning! If these programs are
renumbered, the line numbers used as
strings and constants within the BASIC
staternents must be changed manually.

Expanding the Program
Allowing an EXEC file to modify

Example of Simple Graph Y =100+(1 - EXP(— X/40)«COS(XIT))

Listing 1: Simple Graph
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10 TEXT : HOME

20 PRINY "ENTER EQUATION (EXAMPLE: Y=X+4)"
30 PRINT

40 INPLUY "“3ES$

50 F$ = "1010 " + ES%

60 D$ = [CHRS (4)

70 PRINT Ds; “OPEN ER"
80 PRINY Ds; "DELETE EQ"
90 PRINY D$j; “OPEN EQ"
100 PRINT D$; "WRITE EQ“

(4) 3 "EXEC EQ™

110 PRINT Fs$

120 FPRINT "RUN 170"
140 PRINT Ds;“CLOSE"
150 PRINT CHRS

140 END

170 HGR2

250 DONERR GOTC 2500

{continued)



and then run a program resets all of the
variables. Therefore, parameters can-
not be passed directly from the portion
of the program before the EXEC, to the
portion after the EXEC. The second ex-
ample demonstrates one method of
solving this problem.

The second version of the program
expands the graphing capabilities to all
four quadrants. The mixed-screen for-
mat allows the equation and scaling in-
formation to be displayed below the
graph. Also, the error handling routine
is improved.

Description of Complete Program

Line 130 stores the contents of E$ to
be passed to the second half of the pro-
gram. Thus, the equation is written in-
to the file as an ASCII string withourt a
line number. See figure 2 for an exam-
ple of the contents of an EQ file.

Line 170 is the point where the pro-
gram is restarted when the ‘'RUN 170’
in the EXEC file is executed. Since a
BASIC program is now running again,
the EXEC file waits before supplying
any more commands. When the INPUT
statement requests an entry for E$, the
string is taken from the EQ EXEC file,
which is still open. Then the EXEC file
automatically closes itself because all
of the lines in the file have been used.
This allows subsequent INPUT state-
ments to 4accept input from the
keyboard.

Line 180 contzins the INT function,
which is often used to truncate
numbers. However, the results of trun-
cating negative numbers may be sur-
prising; INT (-6.6)=-7. This in-
creases the magnitude of the pegative
argument and can actually force points
off the screen in this program. This
user-defined function corrects this
problem and allows negative numbers
to be truncated; FN [{ - 6.6) = - 6.

Line 260 exchanges values if the
ending point of the graph is less than
the starting value.

Lines 270-290 calculate the range of
X and the displacement of the Y-axis.

Line 300 calculates the increment
for X.

Line 310 scales the displacement of
the Y-axis for proper placement on the
screen.

Lines 330-380 find the maximum
and minimum value of Y, using zero as
a default value.

Listing 1 (continued)

490 HCOLOR= 3

500 HPLOT 0,0 TO 0,191 TO 279,191
520 X = 0

530 GOSUB 1010

540 Y = 191 - ¥

SSO0 HPLOT X,V

sS40 FOR X = 1 YO 279

570 60SUB 1010

580 V = 191 — Y

SBS IF Y > 191 DR ¥ < O THEN 400
590 HPLOT TO X,VY

400 NEXT X

510 PRINT CHR$ (7): GET N#: TEXT : END
1010 REM EBUATION GOES HERE

1020 RETURN

25006 POKE 214,0: REM TURN OFF ONERR
2510 TEXT : HOME

2520 PRINT “CAN’T PLOT*: PRINT
2530 PRINT "X = “;X

2540 PRINT : LIST 1010

2550 END

Example of Auto Graph — Range of X: -1 {0 4.5

Y=XA)-b6:XA2+94X+1
.5 pea X-division i

Listing 2: Auto Graph

10 TEXT : HOME

20 PRINT "ENTER EQUATION (EXAMPLE: Y=X+4)"“
30 PRINT

a0 INPUT “"":ES

50 F$ = "1010 " + E¢

&0 D8 = CHRs (4)

70 PRINT D$j"OPEN EQ"

80 PRINT Ds; “DELETE €&"

90¢ PRINT Dsj;"OPEN EQ"

100 PRINT Ds; "WRITE EQ"

(10 PRINT Fe

120 PRINY "RLN $70%

130 PRINT Es

140 PRINT Ds; “CLOSE"

150 PRINT CHRs (4);"EXEC EQ"

160 END

170 INPUT €

180 DEF FN I{X$ = INT (X =+ (1 - SG6N (X3 7/ 2.00000001)
190 HOME

200 PRINT E¢
210 PRINT

220 INPUT "ENTER STARTING VALUE OF X: "“;XS
230 PRINT
240 INPUT "ENTER ENDING VALUE OF X: "; XB

250 ONERR G&OTO 2500

2460 IF XB < X8 THEN T = XB:XB = XSrx8 =T

270 IF X§ < = 0 AND XP > O THEN XR = XB - XSrXC = - X§
280 IF XB < O AND xB < = 0 THEN XR = - XE5:XC = - X8
290 IF XS > O AND XB > U THEN XR = XB:XC = O

3006 X1 = XR / 279

310 XZ = XC 7/ X1

320 PRINT : PRINT “PLEASE WAIT!"

330 YS = 0:YB = ©

340 FOR X = XS TO XB STEf XI

350 GosuB 1010

340 IF Y > Y8 THEN VB = Y

376 IF Y < YS THEN VS = Y

380 NEXT X

390 1F YS < = O AND ¥YB > O THEN YR = YB - VS:YC = - VS

K400 IF YS < 0 AND VYB < = 0 THEN YR = - ¥YS:YLC = - YS
{continued)
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410
420
430
440
450
460
470
480
490
500
310
520
530
3540
S50

S40
570
380
590
A00
610
620
&30
640
&350
&60
&70
&BO
490
700
710
720
730
740
750
740
770
780
790
800
ai10
820
830
840
850
BH&40
870
880
1010
1020
2500
23t0
2320
233¢
25430
2550
2560
2570
2580
2590
2&00
2410
2620
2630
2640
2650
26560

Listing 2 (continued)

IF ¥YS > 0 AND YB > 0 THEN YR = VYBiYL = O

YI = YR / 159
YZI = VYC 7 YI

YZ = 159 - INT (YZ)

HGR

VTAB 22

IF LEN (Ees) (¢ A0 THEN HTAP (40 —~ LEN (E3)) / 2
PRINT €3

HCOLOR= 3

HPLOT O0,YZ TD 279,Y1Z

HPLOT X2,0 TO0 XZ,15¢%

X = ¥A§

G0OSUB 1040
Y = 139 — (Y » ¥YC) / VI

HPLDT (X + XC)» 7/ XI,Y

FOR X = XS « XI TO XB STEP XI
6D0SUB 1010

Y = 139 - (¥ + YC) /7 VI

HPLOT TO (X + XC) 7 X1,Y

NEXT X
R = XR

Gasuve 770

HCOLOR= ©

IF XS ¢ © AND XB < 0 THEN XB = ¢
IF XS > 0 AND XB > O THEN XS = O
FOQR % = FN 1(XS s D1y ¢ DI TO FN I(XB / DI) % DI STEP DI

HPLOY XZ + X / X1,VYZ
NEXT X
VTAB 24:
R = YR
BOSUB 770
FOR Y = FN I1{YS / DI
HPLOT X2,Y2 ~ ¥ / YI
NEXT Y
PRINT SPC(
GOTO 2650
K = 0
IF R < § THEN 840
IF R < 10 THEN B70

PRINT D1;"“ PER X-DIVISION"“;

¢ DI TO FN JI(YB / DI)> % D1 STEP DI

4);DI;" PER Y-DIVISION™;

790

Dl = INT (R) 3 10 ~ (K - 1)

EQUATION GOES MHERE
RETURN
POKE 21&,0: REM
€A = PEEK (218) +
E2s = "ERROR"

NE = “OiE1s = nw )
IF EA ¢ > 1010 THEN Ns& =
HOME : VTAD 21
ER = PEEK (222)
1IF €% = " THEN
PRINT “ERROR 1S

PRINT Es

IF EA < > 1010 THEN 2620

IF ER = 14 OR ER = 163 OR ER = 224 THEN E2% =
IF ER = 53 QR ER = 69 OR ER = 133 THEN E2% =
IF ER = 255 THEN €2% = Y“CONTROL-C™

TURN OFF ONERR
PEEK (219) & 25&

“NOT “":E1$ = * AT LINE “ + STRS$ (EA)

PRINT "ERROR - NO EQUATION.*": END

“;N$; "IN ERUATIDN. "

"BAD VAL UE"

PRINT E2% + E1l18%
VTAB (15): PRINT CHR® (7)1 GET N$: TEXT
END

Example of the Contents of an EQ File

1010 Y = SIN(X) + SIN(X+ 3)/3 + SIN(X5)/5
RUN 170
Y = SINX) + SIN(X~3)/3 + SIN(X+5)/5

"BAD ERUATION"

Example of Auto Graph — Range of X: -6.28 to 6.28

¥ = SIN(X) + SIN(3 = X)/3 + SIN(5 + X)/5
.1 pen Y-divi

1 pea X-division
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Lines 390-430 determine the Y
range and the displacement of the
X-axis.

In lines 440-450, because mixed-
screen high-resolution graphics are be-
ing used, the Y values are translated
using 159 instead of 191.

Line 460 contains VTAB 22, which
positions the cursor in the text window
below the graphics display.

In lines 470-480, the equation is
centered under the graph.

Lines 500-510 draw the axis lines.

Lines 520-550 establish the starting
point of the curve. Note that dividing
by YI or XI converts from actual equa-
tion values to screen values.

Lines 560-600 draw the rest of the
graph. See Auto Graph examples.

In lines 610-750, black dots are
plotted on the axis lines to indicate the
scale.

Line 620 uses the subroutine at line
770 to calculate a one-digit value {DI)
for marking the axis divisions.

Lines 640-650 assure that the entire
axis will be marked.

In lines 2500-2640, the error handling
routine has been expanded to check the
line number where the error occurred
{line 2510J, and the type of error {line
2560).

Bugene J. Rolfe is a Scnior Engineer at the
Bendix Kansas City Division. He has an
MSEE from the University of Missouri-
Columbia. Mr. Rolfe has been teaching
minicomputer and microcompnter classes
at Longview Community College for
several years, and has just started teaching
courses at a local microcomputer center
called Compu-Aide. You may write Mr.
Rolfc at 9009 Evanston Ct., Kansas City,
MO 64138.
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SUPER OS]

UL LN

EXPANSION
BOARDS

If your Challenger can't generate displays like those shown
above WHAT ARE YOU WAITING FOR? The SEB-1 High
Resolution Graphics and Memory Board (for C1P and
Superboard (1) and the SEB-2 High Resolution Graphics and
Disk Controller Board (for C2/4/8) simply ‘plug-in’ to your
computer and give you instant access to over 49000
individually addressable pixels in up to 8 colors! Your Hi-Res
screen can go from 32 x 16 alphanumerics to 256 X 192 point
graphics in 11 software selectable modes. The standard video
of your computer is left intact, so that none of your current
software lbrary is outmoded. Use the graphics for Business,
Scientific, Education, or Gaming displays that were impossible

Installation of either board requires absolutely NO modification of
your computer—they just ‘plug-in’. Nor do they preclude your
using any other OSl-compatible hardware or software. In addition
1o the Hi-Res Graphics the SEB-1 gives C1 & Superboard Il users
16K of additional user memory (over ang above that memory
devoted to the graphics), two 16 bit timers/counters, an on-board
RF modulator, and a parallel pont with handshaking. The SEB-2
gives OSI 48-pin BUS users an OSI hardware/software
compatible Disk controller, and an RF modulator that can be
user-populated.

FOR OSI 1P, 2-4P, 2-8P, C4P, C8P

— until now! SEB-1 SEB-2 SEB-1 SEB-2
Assembled and Tested $249.00 (5K RAM) $239.00 (1K RAM) Bare Board & Manual $ 59.00 $ 59.00
Kit $165.00 (No RAM) $199.00 (No RAM) Manual onty § S5.00 $§ 5.00

SOFTWARE

ARG e oo Fommmt ot G e o g T A2 8 §11.95

An action-packed. supes fast arcade game where you try 16 destroy Ram sfips and the
Evd Spectre inside the Crystal city, 8K

PLANETARY LANDER........c..civiiiiniiinneie e $11.95

Your eamputer genecates contour maps of the surface of a strange planet 4s you
descend looking for the landing pad As you make your final approach. the computer
displays side and 1op views of the terrain and your ship as you try fo land while avoiding
the swarms of asteroids above the planet's surtace. 8K.

PROGRAMMA-TANK ..ot $9.95

a fausly pairiless way 1o learn assembly language. The oppnnen!s program their tanks in
‘Smalltank’ a miniature programming language. which is much ke assernbly language
Tha two sirategies are then pitted agawns! one anatnes untit a victor emergas. 8K.

Peogramma-Tank i a complex simuation of a battie between two robot fanks as well a:/

COMING: SEB 3 80 %24 Video/Disk Controiler (C2/4/8), SEB 4 46K Memory
RAMIROM (C2/4]8). SEB-5 8K RAM|DiskiSound/Clock/Voice (C1 & Superboard).
Wwrite for FREE calalog

fmternational Requests please R |

supply 2 International Response Caupons
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SOFTWARE ASSO. :
147 MAIN ST, PO BOX 310. OSSINING, NY 10562

RUINS OF TALAMARINE.. ... e $16.95

This is the first of our "Epic Quests” programs. Epe Quests could be descnbed as
graphic adventurss, but they are much more. Can you relrieve the siclen Jewels from
the ruined Talamarine castie? TYvs series of two pragrams atlows you 1o creaie a
character with the qualities Ihat you want to-do baltle with 1he forces of darkness 8K.

CODENAME: BARRACUDA ...............cooiiviiiian $19.95

Another of pur "Epic Quests”. in which you are an agent working fos the US
Government trying to rescue a defecting Soviet profassor. The problem is that a
middle-eastern govarnment has kidnapped {he professor and is forcing him to develop
atomic weapons for thent. The threa progsams (8K ea ) in this series allow you to
create. train ard send your chacacter on his mission.

DUNGEONS OF 20RXON ..., $19.95

Can you explore the Dungeons of Zorxon (n this "Epic Quest”? Step into a nelher world
of monstrous baasts and fortunes in gold where magic reigns supreme. Three
programs 8K each.
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Screen Editor for the OSI 65D

Assembler

by Les Cain

Add this powerful screen aditor
to your OSI 65D assembler and
make your programming easier.

Screen Editor
requires:
osl
with OS65D operating system
and 64-characier screen

As personal computing increases in
popularity, interest in the machines
themselves also increases. BASIC and
other high-level languages are more or
less partable between different brands
of computers and processars, but afford
little interaction with the actual work-
ings of the particular computer itself.
Machine code, the bare bones effort,
turms off all but che hardiest of pro-
grammers. The next level is the assem-
bler, which allows direct control of the
processor in a friendlier atmosphere.

1 am an avid computer user and
have started using the assembler. OSI
has g fine assembler for their computer;
it is easy to use and fairly fast. This ar-
ticle describes a screen-based text
editor added to the assembler, which
makes changing source files easier and
more convenient. As it stands, you
have to retype the entire line to make
changes. This becomes a nuisance if the
changes are minor, such as changing an
operand or correcting a typing error.
Making changes on the screen among
the other lines of source code also
allows visual verification as corrections
are made. While good programming
usually involves commenting as caode
is written, at times this is not done un-
til Jater. With the screen editor, adding
comments is made simpler by not re-
quiring the entire line to be retyped.

Details of the actual program will
not be discussed, as it is internally
documented. The implementation and
use of the screen editor will be explained.

Type in the program as listed,
leaving out comments if desired.
Check lines as they are entered; do not
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rely on the assembler to find your
typos. Save often, as nothing is more
frustrating than typing for hours and
then losing everything due to a power
glitch or an inadvertent command.
After everything is in and reason-
ably correct, do an Al assembly and
correct all errors. Be sure origin value is

correct, then do an A3 assembly. At
this time the code is assembled into
empty space at the top of the assembler
and below the extended monitor. Now
save this back to disk with a !SA
09,1=1200/5 (5" disk]. Even if the
code is not one-hundred-percent cor-
rect, nothing is lost yet,

MICRO - The 6502/6808 Journal

Listing 1
10 3 OSCREEN EDITOR FUS TWE MST ASLEMELTR
20 T FOR QSANLDR INERATING SYSTEMS WUTH 44 CHR. ZIRVEN
30 5
40 1 UODDE BY LES LAIN
S0 % 4425 N. 72TH AV.
&0 5 PHOEN1X A2 BEHOZ
70 3
=0 1
0 5 ASAEMBLE AT #1320 THEN SAVE (!ISA 0%, 1=1200/17)
100 3 CRANGE $020C TO JMP $1550 SAVE (33 07,1=0700/2)
110 5 CHANGE 92617 ($2A3% FOR 1R) T €40
120 i CHANGE TRADK O TD REFLECT CHANGE
125 H
13D 1530 *=¢1530
14Q i
150 ; EXTERNAL ADLRES3ZES
180 ¢
170 V20C= GETOH=$20C
180 O20F= FAKAS=%020F
190 05838= INFLIT=80GAS
200 Z25Za= KEYIN=2$4252R
210 0Q&C= SCRLO=2006GT
220 DQ&LN= SCRHI=8Q0LD
230 0QEp= YHILD=$003D
240 0Q3E= TEMF:=2002E
250 A0NZ= HUFSY=40002
260 3
270 UM HERE WITH FATCH IN ASSEMRLERS INVUT BHOUTINIE
20 d
290 JSR INFUT OGETS CHAR. FROM P SniPMW kR
30Q ZMP KREOF 5 CONYROCL O THRN TN GO~ 0s
210 1835 FOOD3 REO EDIT TOYES L EQ]T ROLITINES
IO 1587 ACOFOZ JHP BAKAS 3 OBACK YO RUEIMAOLER
33Q 3
240 5 MAIN PART 0F FROGRAM
S50 {
340 198A AODD ECOLY Loy [1E Tuld]
270 158C a0 ITY YHOLD YOINITIALLZE &
320 {SBE 3460 ATV SICRLD T SAME FOR SCREEN L0 EYIE
390 1590 AYD7 LDA #2017 ; RCREEN 13U 2YTE
AQU T2 ATAD =ZTA JCRHI
410 1594 A43D EDITA Loy YHCLD v GEY OFFSCT FROM RIS 1F SCRE.
420 1596 BisC LDA (ORI Y T SAVE CHAR. WHERS MLR<OR GOE=
430 1923 B853E ETA TEMF 7OSAVE IT
840 15%A AYAL LDA #3AY OILOCK CURE0R
4G0 1590 wLéC STA (3CRLOY Y 3 ALWAYS START AT ¢Li7u0
40 H
470 i GET KREY ROUTINE
480 H
490 199E ZOZRZS J3R KEYIN 3OS VEYMOMRD RODLT ING
SO0 {SAL 4z PHA t SAVE NEW BVTIE
5310 {SAZ A4SD LDY YHDLEI vOGET LISeSOR OFFEET
| 20 1SA4 ASESE LDA TEMP TOGET LOVERFD BYTE
520 15AS F16C 3YA (SORLOY. Y sORLY OIT RAcy
S40 1SA2 62 FLA T RETRET NEW DYTE _
UH0G {5AY ALzl Loy YHOLD SOEY CUREOR OFFSET AGAITN
S&N 1SAB DO1Z ENE S1DE ¢ NET AT 2INE OF S0
570 19A0 CY04 CMP HE04 3OUANTRHOL T1
Se0 1%AF DOoS BNE ATIMP T N
570 1901 A3 PHA OCAVE IT
400 LSB2 207LtA AR LTRLD T MOVE CLIRSUR UK
L10 15BS B2 FLA 3 REYREIVE THF RYTE
420 {5RE CYIT ETOMP IZMF HE (T i CONTRGIL D
530 15B2 LODS BNE SIDE {Continued)



Next, a change is needed in the Listing1 (Continued)

assembler itself in order for the
640 15BA 43 EHA

assembler to jump to the new code 450 1SEB Z0SC16 J5R STRLU i MOVE CURSOR UR
when looking for an input. Re-enter the AEQ 1SEE 53 PLA B i
extended monitor ar%d display address b7 2R Taoc SRR CNE $3C CONTREL L
$020C. You should find: 690 1505 48 PHA
. 700 1904 201816 S3R CTRUL { MOVE CURSOR LEFT
Address Present Modified 710 1SC7 4% PLA
720 1SC2 ©Y12 CTR cMp as12 1 CONTROL R
$020C #320 #$4C ;zg 12c§ Egos ENE GRD i NO
W ISCC 4% PH
$020D #3588 #$80 Sod 1okh 2o , e rrr
S - NC1h N2y CTRLR } MDVE CURSOR RIGHT
$O20E #3805 #315 760 151D A3 PLA
770 i1%SU: C70D CRD CMFP #300D 5 CTARRIAGE RETURN
If the first location is not a $20, do a ;?g }223 EgleJ fﬁg a':w : ;Eiom
: 4 15065 C C H < JE
Q0200 and find a JSR $0588 and change £00 1507 BED RUAECIIT i DELETE CMARACTER Tu LEFY
to a JMP $1580. This bypasses the 810 (SC% CHF HeoH : CONTRGILIRHm enioo
- N . - el = H 5 I:_ --5
original input routine and goes through 220 1ome it Home P R
the EDITOR before storing input or act- 40 1SIF B EDITA $ DISALLOW
: ) fe &50 15E1 £MP U370 P> 126
lng on Lommands‘ Once thls 18 Charlged’ 2460 1SEZ BCS EDITA 7 DISALLOW GRAFHICE
re-enter the assembler. If all the code 270 ;
assembled at $1580 is correct, input g i STORE CHARACTER DN SOREEN
from the keyboard will function as nor- 260 15ES A43D Loy YHOLD i CURSOR OFFSET
mal. If so, save this change by doing a 510 1SE7 CO38 CRY 8533 ¢ LINE LENGTH
ISA 07,12 0200/8 (5" disk] 20 158 fore oo S e
One more hook is necessary before 940 1SED 48 ST PHA : SAVE NEW CHARACTER
trying the editor. Re-enter the extended 950 1SEE BIAC LDA (ECRUOY LY i GET BYTE AT CURSOR POSITION
A L 940 1SFD OA TAX i SAVE IT
monitor and display the memory loca- 970 15FL1 63 PLA ; RETREIVE NEW RYTE
i O 980 15F2 160 sTA (SCRLOY .Y i FOT 1T ON THE SCREEN
tlon. $2617’ 1 Spquld be a $20’ or 290 1S5F4 940 CHMFP HBLO 5 IS IT A END OF LINE BLANK
possibly a $60. If it is a $60, then leave 1000 15F& FOOR EEQ 3Tz { YES GO NO FURTHER
it alone and skip the rest of this para- 1010 19F& 8A TXA i BET PREVIOUS CHARACTER
. . 1620 15F9 Cc8 Ny ! BUMP CURSOR ONE RTGHT
graph. If not, change it to a $60. This is 1030 1SFA CO%& cPY nese i PAST BUFFER AGAIN
the blank that is written on the bottom 1040 1SFC DOEF ENE aT1 o
; 1050 15FE 82 DEY i VES MOVE BACK DNE
line o_f th_'e screen after a SC“_’“‘ By 1060 15FF AYS0 LDA 8560 ; END OF LINE BLANK
changing it to a $60, an end point can 1070 1601 916C 2TA (3CRLOY. Y i MARK END OF LINE
be established for distinguishing a 1080 1603 A48D ST2 LoV VHELD : FREVICMS TURSOR POSITION
. P 1090 14605 ASSE L.DA TEMP i SAVED SCREEN CHARALTER
spaceffro;n 4 bflank in determining the 1100 1607 21460 3TA (SCRLIDN v i DISFLAY IT
end of a line of source code. 1116 1605 38 ST3 cLe
1120 160A 9033 ECT ELITA i JUME
_ 1120 i
Re enter the. aSSemb]Cr and type a 1140 3 COMTROL R T MOWE CURSOR RIGHT
Contrcl-O. This should display a (150 .
squarc cursor one Jine above the assem- ul/; z PTRLRK Lﬁ,’i Igzg ] EE;NEDVERED BYTE BACK
) . . 4 s I , H
bler’s period. If this happens, do a car- L1a0 HED CTRZ i CAN NOT GO ANY FURTHER
riage return; if the $20 was changed to a 1190 LDY YRALT i NO MOVE CURSOR ONE RIGHT
: : : {zon INY
$60, as described in the previous para- CTRY 5TY YHOLD ; SAVE CURBCR POSITION
graph, make the change to Track 0 per- STR2  RTE

manent. To do this, re-enter the ex-

. . 5 CONTROL 5 MOVE CURSOR LEFY
tended monitor ang call in the Track O

copier. Read to location $4200, us‘mg CIRLL LoV YHOLD i CURSOR FOSITION
. BE® CTRY i LEFT EDGE OF 3CREEN
the EM change location $4617 to a $60. LEY 3 MQUE ONE LEFT
Go back to the Track 0 copier and oLe
ECC CTR1 ¢ SAVE CURSOR AND RETURN

W4200/2200,8. This will make the
changes permanent and the assembler
editor is now rcady to use. Reboot and -

RUBOUT LELETES THARAZTER TQ LEFT DF CURSOR

FUBRQUY DY YHOLI

X { GET CURSOR POSITION

get back into the assembler. BEG RUBZ i CANNOT DELETE ANYTHING

Using the newly installed screen RUEL LDA (5CRLEY ¥ 1 GET BVTE TO THE RIGHT

. ; 7 nEY
editor, the following commands are 1320 i Z1A (SERLOY. Y 3 GTORE 1T ONE LEFT
available: LEvy CMp ¥B60 t END BLANK

1400 BEQ RUB2 : LINE UPIATE COMPLETE

1. Control O: Turns on the editor and e W s CURSOR RIGHT 2

- . (AN )

displays a square cursor in the bot- 1830 BNE RUEL i ERANCH ALWAYS

tom left-hand side of the screen. 1440 ROEZ  DEC YHOLD + BACK ONE

1450 ] RUBZ LG

2. Control U: Moves cursor up the left e . BEC w13 §oJumE

side of the screen. 3 CONTROL H HOME CURSOR TG $D100
3. Control D: Moves cursor down the 1436 ASD0 HOIME  LDA 4800 4 FUT CURSOR A TP (F SCREEN

- 5 AGAD 5TA ECRLO
left side of the screcn. : A e
. . A9D1 LDA 82Dy
4., Control R: Moves the cursor right. ! ke PN SCRHI
DwZ7 BNE €T3 3 JUMP

5. Control L: Moves the cursor left.
CARRIAGE RETUURN. TiIME T9 FUT EDITED LINE BACK
6. Rubout: Deletes character to the left INT'S THE SOURCE CODE

of the cursor.
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Listing1 (Continued)

142
14644
LLa%
1445

1440
§ =50
1440
1470
py=
1490
1700
1710
1720
1730
1750
1700 165

1770 145%
1780
1720
1300
13810
1220
1530
1540
1354
1860
1274
1280
1820
1900
1910
1920
1930
1540
1250
14460
{770
1980
1970
2000
2010
202Q
2050
z040
2050
Z0&60
2070
020

1464C
1440
1641
3 AE]
1652

1454

165F
1&&)
1642
1444
1884
1 L6
156LA
1 AR
164D
LLAF
1471
1672
1674

1678
1673

1678
167C
1A7E
14620
1622
14234
14686

1679 &

ADDD

1648 7107

[stolaley
YL.OCO2

ACDFoE

AR

ASED
BOO7
BODL?
FoQe
33

E#01
85460
ZEA
£0

AZ00
FOF7

ASHD
AFOU
cop7
DoEo
AZDO

CR Loy K00
LR LTA (2CRLOY Y 5 LEFT MOsT &YTE
CHMP #4840 i ENU OF LINE MARKER
BEQ CR2 5 YES THRU WITKH THE LINE
ETA (BUF3TY,Y 3 STORE (N ASSEMBLER BUFFER
INY
ZFY [} 2c3 5 TOO LONS TQ FIT
BNE CR1 i NO CONTINUE
LR2 TYA 3 CHECY FIR SIDE OF SCREEN
BNE RETURN 3 NG PUT LINE IN BUFFER
JIMP GETCH T YES NO EDIT IS NEEDED
i BACE 110 ASSEMBLER WITH EDITEDR LINE3 PUT IN BUFFER
1 RECLIIRES A R TO INTIATE READJIJSITMENT
AP0D  RETURN  LDA #4300 ;5 GARRIAGE RETURN
JMP EAKAS 3 GO DO ADJUSTHMENTS
5 DONTROL U YO MOVE CUR3COR UP
CYRLL LUA SCRLO
SEC
SEC H$aU 5 UP ONE LINE
TAX 7 SAVE RESULT
LOA SCRHI i HI BYTE
RCS CTLA 5 NQ CARRY REWUIRED
oMP HaD1 i TOF OF SCREEN
BE® crLz 3 AS FAR AS WE CAN GO
SEC
XEBC H#301 i SUBTRACT 1 FROM HI BYTE
oTLY STA SCRHI
5TX SCRLO 5 LO BYTE (OF SCREEM ADDRESS
RTS
CTL2 LDX #H$00 1 MAKE SCREEN ADDRESS #$D100
BEG cTL! 3JUMP
5 UONTROL D MOVE CURSOR LIOWN
CTRLD LDA SCRLO
cLe
ADC #3840 5 DOWN ONE LINE
TAX T SAVE RESULT
L DA SCRHL
ADC w800 3 INT HI BYTE IF CARRY SET
(9, (4 #sn7 3 BQTTOM OF SCREEN
BNE CTLY 5 ADD ONE TQ SCREEN HI
Lox #+00 T YES MAKE SCR. ADDR. 3D700
BHEQ CTL1 T JUMP

FOES

7. CR: Quits the editor and inserts the
entire line into the source file.

After the cursor s displayed in the
proper place, remember to hold the
control key down while moving the
cursor. Any character allowed by the
assembler may be inserted at the cursor
position, except the contro] keys. To
terminate editing, enter a carriage
return after each entry or correction.
The entire line will be entered even if
the cursor is nat at the end of the line.

A few warnings are due here to pre-
vent unnecessary errors. If a line that
has becen entered withont the screen
editor needs correcting immediately,
delete the period immediately to the
left of the line of source code, or a
CMD error will result. The screen
editor puts what it sees into the source
code. This can create errors if correct-
ing a line from an A assembly-created
text line. These lines have abject code
in the displayed lines and will be put
into the input buffer along with the
original source code. Therefore, print
the lines which need editing.

This procedure will set the screen
editor working. After a few sessions
using the editor, you will wonder how
you survived without it.

Lester Cain may be contacted at 4625 N.
78¢h Ave., Phoenix, AZ 85033.

AICRO’

DON'’T suy S0PTWARE THATS

LOCKED UP!

UT CITY
21 UTILITIES ON ONE DISK
by Bert Kersey

LIST FORMATTER makes custorn Lstings with
page breaks; each staterpent on mnew line, i
then's called out and loops indented MULT]
COLUMN CATALOG wn any pagewidth. Put
invisible cormmands in programs. Alphabetize
& store info. Make trick ¢ invisible file names
Append programs. Gonvert hex. Dumg text to
printer Auto-post Run Number/Date in pro-
grams..More: 21 LISTABLE PROGRAMS Total!

$2980

Includea Apple Tip Book #3
and Peeks & Pokes Chart

HI-HES GRAPHICS/TRXT UTILITY
by Bert Kersey & Jack Cassidy
HI-RES DRAWING: Create pietures and
charts on both hi-res pages; 2! appendable Lo
YOUR PROGRAMS. Relocals any portion of a
poture Compress hi-res, store ymages 1 1/8

DISK SPACE Supecrirpose (rnages o
HI-RES TEXT: Upper/lower case with des
cenders. PROPORTIONAL SPACING No tab k-
mitutions, Adjustable laver height, spacing &
coler. Mudtidirectional tymng for graphs
‘39 80 Includes Apple Tip Book <4
and Peeks & Pokes Chart

o Bros Apple Utllitles are
, LISTABLE, CUSTOMIZABLE
and fully compatible with normal Apple DOS,

APPLR
MECHANIC by Ber.

SHAPE WRITEH/EAP UTILITY Kersey

SHAPE EDITOR: Add professiona! hi-res
animation to your programs. Desjgn shapes &
eustom type characters, automatically written
into shaps tables. Many type fonts on disk &
listadle demo programs showing how to vse
shape tables for games & ;mpressive hires
CHARTS & GRAPHS. A valuable tlme-saving
utility ana Apple learmang too).

BYTE ZAP: A MUST utflity. Rewrite any byve
on & disk Optional Hex/Decimal/Ascu display
and inpw. Create illegal file names. Restora
deleted files. Inspect, repatr and protect Misks.
Change DOS. Clear illustraled instructions
show how data 1s stored and how o access i

MORE: Adisk PACKED with usaful musfe, tex!.
& hi-res tricks for use in YOUR PROGIRAMS.

‘agso Ynoludes Apple Tip Book 8

and Pecks & Pokes Chart

DOS BOSS
DISK COMMAND EDITOR
by Bert Kersey & Jack Cassicy

A classic utiliry you will ENJOY. Rename com:
mands/error messages. PROTECT PROGRAMS
(unauthorized save-attempt prodices
Copyable” message). LIST-PAEVENTION tco.
One-key program-run trom catalog. Change
Disk Volume heading Lo your title with or with-
out volume nurnber. Fascinating documenta-
tion. Hours of good reading & experiments.

All changes may be appended to your programs,
30 that anyoneé using your disks { booted or not.)
will be using DOS the way YOU tormatted it

$3400

“Not

Imcludes Apple Tip Book #2
and Peeks & Pokes Chart

GOTO your Apple Dealer.

y Most Apple Dealers carry our sofware.

If yours deesri't, he can have 1t in hig

¥ store for you within just a few days
through Beagle Broa or Softsel.

der by Pnone

-haos Order DesX:
srar TOLL-FREE -.
visal MaswrCardJ coD" Orders. cal

354-2003 =¥
Nztmn'mdﬁ'-:aeoo _854-‘1 8O0 =&

madlREEERNE
[l Or Mail us a check:

(or Visa/MC No & Exp Date)

nTIP DISK #1

100 programs from Beagle Bros Tip Books 1,2,
3 & 4— Hi-Res/Lo-Res/Text/Sound All listable,
copyable and chiangeable; each teaches anotler
fascinating Apple prograraming trick!

82000 wien

UNctw My Tip Bock wiih Tp Sk 4))
Peaks & Pokes Chart

O Alpha Flot O Utility Cl
{1 Das Boss O Appls M €
T Mp Dk [ Geme Pack 14

A 8250 s™opind (<h WY sae order

Dur Gmees 1007 . a6 % tax ¢ Caitfornea. WAL TO
PERKS & POKES Churt ARAGLY BROS. D m“_
and a diffeent B BROS, 0
Apgin T B, 431B Sierra Vigta

awch one i Gold Mere fSan Diago, Ca 82103

of juay Apple 00y Plaasa auté #4* i outstde Norbh Americi.
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A Versatile Programming Utility for the Apple II.

Now, from the programming experts atS.D.S.,
an easy-to-use way of putting the POWER
and SPEED of machine language routines in
YOUR OWN APPLESOFT PROGRAMS!

ROUTINE MACHINE does all the work foryou —
no knowledge of machine language pro-
gramming, whatsoever, is required. Simply
choose the routine you need from an ever-
growing library, and Routine Machine will
effortlessly put them in your program. and
all done transparently! No need to be aware
of or bother with BLOAD's, HIMEM:, etc.

Best of all, with just this starter package, you'll
have the routines to put High Resolution
graphics and sound in your programs im-
mediately! Also included is a versatile print
using module to banish the “decimal point
demons” forever! To round out the package,
we've also included powerful search and
sont routines (for single dimension arrays;
Search: 1000 elements in 1 second Sort: 1000

PR AU AP ERNPAEENDBNBEERNNPNBANTRBEEONNBRBNOENRRS

OUR GUARANTEE

IF YOU DONT SAVE MORE THAN THE PUR-
CHASE PRICE OF 'ROUTINE MACHINE" IN
YOUR OWN PROGRAMMING TIME IN THE
FIRST 30 DAYS YOU OWN [T, SIMPLY RE-
TURN [T FOR A COMPLETE REFUND, NO
QUESTIONS ASKED!

ARG HOPIUNOENQINDDINEO0dONNCARBUEDOIOREIODRRS

oMM AROBEROOIRSERIDR
SHOOSPARIRREdRREANS

PR_IN'I‘ USING

solRUTH

elements in 90 seconds), and a number of
other often-needed routines as well (30
routines in all).

Additional library disks titled “Ampetsoft Pro-
gram Library” are already available.

Some of the other routines in The Routine
Machine (plus others not listed) are:

SWAP: Swaps two string or numeric values.

TEXT OUTPUT: Prints with no “word break” on
screen.

STRING OUTPUT: Input any string, regardless of
commas, efc.

ERR: Stack fix for Applesoft ONERR handling.

GOTO, GOSUB: Allows computed state-
mi\‘rss. Example: GOTO X % 5or GOSUB
X :

BLOAD: Load any binary file 5 times faster
than normal. Hi-Res pictures load in
under 2 seconds.

RESET HANDLER: Treats RESET with ONERR; or
will RUN or reboot disk.

HI-RES ASCIl: Character set for mixing text
Hi-Res graphics.

TURTLE GRAPHICS: Versatile Hi-Res graphics
routines for easy drawing of Hi-Res
figures.

southwesterRnN data svystems

P.O. BOX 582 « SANTEE, CALIFORNIA 92071 « TELEPHONE: 714/562-3670
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Building a Parallel Printer

Interface

by Rolf B. Johannesen

Guiding principles for the design
of a parallel output interface are
discussed, and a circuit is given
for intertacing a particular
computer-printer combination.

PRINT SUBROUTINE
requires:

QSlI C1P

C. Itoh 8510 printer
(Information given to assist
with other combinations)

A parallel interface offers a fast, con-
venient, and relatively jnexpensive
method of connecting a printer to a
microcomputer. Because 8 bits at a
time are sent, and there is no coding/
decoding to be done at the ends of the
line, parallel data transmission is
usually much faster than serial. The
major advantage of serial (RS-232, for
example] transmission is that relatively
long lines may be used — samc hun-
dreds of feet; whereas parallel lines are
gencrally limited to around ten feet. In
a small hobby system it is ordinarily no
handicap to require that the printer be
pearby. If your computer has a 6522
VIA, or a similar chip providing strobed
cutput, then it is not difficult to con-
nect a printer to the computer [MICRO
44:45}. However, many computers that
do not offer a VIA output have an ex-
pansion connector that provides all the
necessary signals to drive the printer
through a suitable interface circuit.
The interface described in this arti-
cle was built specifically to connect an
OS1 C1P computer to a C. Itoh Model
8510 Dot Matrix Printer. However, the
principles involved are generally valid
and this interface should be readily
adaptable to any computer-printer pair.
Except for choice of address, the com-
puter side of the interface should need
only minimal alterations for any
6502-based machine. The printer side
rmay be subject to greater variation
depending on the particular signals re-
quired and furnished by the printer.
There are 20 leads used at the computer
side — nine address lines (the address is

No. 53 - October 1982

not “fully decoded’’), cight data lines,
phase 2 of the clock, and the read/writc
line. The interrupt line is not used in
this interface, but could be included if
desired. On the printer sidc are 14 lines
— eight data lines, intitialize, strobc,
busy, fault, select, and paper empty. An
acknowledge signal is returned by the
printer but is not used. It could be used
to flag an interrupt line if desired, or to
clear a flip-flop (preset by the strobe
signal) to provide the equivalent of
BUSY if that is not provided by the
prioter.

The 6502 does not have any specific
170 commands, so external communi-
cation is handled by memory-mapping.
That is, a particular address is chosen
as the 1/0 port. A store comamand to
the chosen address sends a signal out; a

load command accepts a signal from
the port. The address selected cannot
already be in usc for any other purpose;
it should also avoid any likely further
expansion of the machine. The ad-
dresses chosen for this interface are
$F400 and $F401. The upper part of the
address is chosen by sending address
lines A8-Al5 to U2, an 8-input NAND
gate. Lines A8, A9, and All are in-
verted in Ul so that the output of the
gate is low only when $F4xx is seen on
the address bus. Line AQ provides fur-
ther address selection. The address
lines are not fully decoded since lines
A1-A7 are not sampled. Thus, any even
address between $F400 and $F4FE will
elicit the same response as $F400.
There is enough address space available
in the C1P so that this muldplicity of

Parallel Printer Interface

D7

uz

MICRO - The 8502/6808 Journal

Ay ——— U1 741804 Us 7409
At4 —— U2 741530 U6 74LS20
A13 —— U3 7415138 U7 74126
A2 — Us 74116 U8 7423
At L0 o
0|4 15 Y0
A0 U2 GzB |,
AS :||>>g] Gt Y1 §4
A Sus™ 2 14
0 g oola 5[ oo
s p1le 7| o1
®2 Cg 10 pzle 9f @2
A8 D31 11] o3
os |16 17| o4
_ 05|18 19| Os
RiW o6 (20 21| os
07|22 23| a7
fj rju‘sj
Hl
LFROM E£PROM
W —3  4]__STROSE .
e - 14X 300pF
1 L —AAA— 45
Yo" 10K
us 12K .
— s .
w0 T oeKE
{ 11 12 INIT
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addressing is no handicap; a sccond
8-input NAND gate could, of course, be
added if it were desired to obtain a fully
decoded address. The address decoding
is completed in U3, which receives the
output of U2 at its G2A and G2B in-
puts, phasc 2 at its G1 inpur; and AQ,
ground and R/W at its A, B, and C io-
puts. Only three of the four possible
outputs from U3 are needed. YO is ac-
tivated when AO and R/W are both low;
it causcs a data word to be sent to the
printer. Y1 is activated when AO is high
and R/W is low; it causcs an initialize
signal to be sent to the printer. Y5 is ac-
tivated when A0 is high and R/W is
high; it causcs the printer stams to be
returned to the computer.

Lets examine each of these signals
in more detail to see what they do and
what changes may be needed in other
systems. YO (STA $F000} accivates
latch U4. When YO is selected {low},
the output of the latch follows the data
lines. When phase 2 of the clock
changes, Y() goes high and rhe outputs
of U4 will no longer change: they are
latched. These are the data lines to the
printer at TTL levels. If the printer re-
quires another voltage than TTL, then
the appropriatc level-changing circuitry
must bc incorporated. In casc the
printer accepts only 7-bit ASCII code,

the high-order line {Q7} should simply
be left open. Line Y0 has a second
essential function. It triggers the one-
shot on half of U8 to send out a strobe
signal that tells the printer to accept
the signals on the data lines from the
latch. Thc values of R and C shown
here provide a strobe pulse of about 1.5
us. The requirements for individual
printers may vary; as long as pulse
width s greater than the required
minimum, its exact length is not
critical. In casc¢ yoor printer requires a
positive strobe, rather than negative,
simply use the Q cutput from U8 rather
than Q. Next, Y1 |STA $F401) gener-
ates an injtialize signal to send to the
printer. This returns the printer to the
power-on condition and all options
assume their default values. (Some
printers may requirc an initialize signal
before they will accept any other data.|
Natice in this case that the contents of
the data bus are immaterial; memory-
mapped 1/0 uscs the data lines only if
the interface is built to use them. The
other half of U8 provides the initialize
signal. The same remarks as to timing
and polarity of the strobe line apply
here as well. In this instance, R and C
give an initialize pulse of about 64 us.
Finally, Y5 (STA $401) returns the
printer status to the computer.

The circuitry here is strongly depen-
dent on both printer and computer and
thus subject to morc variation than in
other parts of the interface. Four printer
lines are combined in gate U6: NOT
.BUSY, FAULT, NOT.PE and SELECT.
The NOT functions are obtained from
the corresponding truc signals by in-
verting them in Ul. When all of these
signals are high, the printer is ready to
receive data and the output of U6 is
low. The outpur of UG is passed
through U7, a tri-state buffer, to data
line D7. The controlling gatc of U7 is
activated by the inverted Y5 signal, so
it passes the signal from U6 to the data
line only when Y5 is active {low]._At
the same time, Y5 activates the DD
{data direction) line in the CIP. The
DD line is provided at the cxpansion
connector of the CIP for the use of
peripheral devices. In its noymal state it
is held high by a pull-up resistor and
the data bus contains signals output
from the computer.

When a peripheral device wants to
send data to the computer, it must pull
DD low so that the data lincs will be
treated as input by the computer. This
is done by Y5, acting through the open
collector gate U5. U35 combines the
signal from Y5 with that from another
peripheral device (an EPROM| so that

RAPHTRIX™ 1.3
NEED

HI-RES GRAPHIC?
WITH
GRAPHTRIX™ 1.3
YOU CAN
INSERT YOUR
GRAPHIC
ANYWHERE
IN YOUR
TEXT.

USE ANY Of
49 PRINTERS
AND

Data Transforms Inc.

From

(303) 832-1501

Menu Driven

24

HARD COPY OF YOUR APPLE I

10 INTERFACE CARDS.

616 Washington, Suite 106
Denver, Cotorado 80203

Features: Graphic Magnification,
Nomnal/inverse, Page Centering,
High and Low Crop Marks, Title String,
Superscript, Footnotes, Chapters, Fully

REQUIRES: Apple (I with 48K, Applesoft
in ROM, One Disk Dfive with DOS 3.3
Apple 15 7 rodesnork ol Apoke Compuler tae
Copyngnt 1982 Cala lansloms Ine Al Rgnts Resenved
GRAPHIR! 15 the Iroueimark of Dota 1tonsloms INC 0 amsion of Solorslnhcs Inc

MICRO - The 8502/6809 Journal

CAN YOU SEE WHAT YOUR
WORD PROCESSOR
IS GOING TO PRINT ?

Footnotes, Superscripts
or Different Type Fonts
Anywhere In Your Text

These Features Plus Many More
Are Right At Your Fingettips Wih

646 Washingion, Sulte 106

Denver, Coiorado 80203
REQUIRES: Apple Il with 48K, Applesoft in ROM,

DOS 3.3 and the GRAPHTIRIX 4.3 Matix Giaphics System.

ApDie is 0 ademark of Appie Campuler Inc.
(c) Copyright 1962 Dalo Transtorms, lac Al Righis Resenved
EDIIRIX AND GRAPHIRIX are the trademarks of Oato Troasforms e 0 gession of Solprslatics Inc

EDITRIX

WITH
EDITRIX™

YOUR TEXT WILL
BE DISPLAYED
ASIT
IS TO BE
PRINTED,
UPTO
220 COLUMNS

Insert Graphics,

EDITRIX™
From
Oata Transformns Inc. |

(303) 832-1501
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Listing 1 Software
The listing given in the box is a sim-

18 6989 i FRENT SUBRgUTINE ple routine for sending data to the
gg gggg : BEFENTT IS printer (and screen) instead of to tb_e
48 pene SEFLAG = $8205 SAVE FLAG cassette whenever a SAVE command is
S0 8096 SCREEN = $BF2D  DISPLAY ROUTINE typed from BASIC or a JSR $FFEE is
40 e@ee PROUT = $F488 PRINTER PORT sent from an assembly program. It re-
70 00ae PSTAT = $F401 PRINTER STATUS quires that $021A and $021B be set to
8e @@ed ; PROGRAM STARTS HERE the starting address of the print rou-
98 3FEB *=$3FEB tine, either by the keyboard monitor, or
180 #FER N8 PRINT PHA S MG RS -BTACH by POKE commands. The addresses are
118 3FEC 202DBF JSR SCREEN DISPLAY CHARACTER specific to the C1P; similar routines are
120 3FEF ADBSH2 LOA SFLAG TEST SAVE FLAG ; - : ) T
138 3FF2 FO8A BEQ XIT RETURN 1F FLAG=6 of course available in other machines.
148 3FF4 ADB1F4 FTEST LDA PSTAT TEST PRINTER STATUS Summary

158 3FF7 38FB BMI FTEST REPEAT I1F BUSY

140 3FF9 48 PLA GET SAVED AC FROM STACK This article has attempted to
176 3FFA 8DBOF4 STA PROUT SEND TO PRINTER discuss the principles of paralle] inter-
186 3FFD 48 FHA BALANCE PUSHES facing in enough detail to let the reader
198 3FFE 48 XIT PLA AND PULLS adapt the circuit shown here to a par-
200 3FFF &@ RTS RETURN TD CALLING PROGRAM ticular system. The importance of

DD can be pulled low by either device.
If only one peripheral device is used,
U5 can be replaced by a pair of 7417
open collector drivers in parallel. It
may not be necessary in all cases to
combine four signals from the printer
to provide a busy signal to the com-
puter. Some printers will have only one
BUSY signal, which will be adequate,
and in this casec U6 may be dispensed
with. However, a tri-state buffer must
always be uscd at U7 to gate data onto
the bus in order for the computer to
work properly when it is not trying to
read tbe printer starus. The printer
status is returned to the computer on
line D7 (the MSB) so that it can be
tested by 2 BMI or BPL command with-
out requiring any masking or shifting.
If desired, each of the signals returned
by the printer could be sent on separate
data lines to the computer, gating each
signal through a tri-state buffer with Y5
as the gating pulse. In this casc the
computer would have more informa-
tion about the state of the printer, but
it would also require more coding to in-
terpret the scveral lines.

Construction Details

This circuit was built on a small
piece of vectorboard using wirc-wrap
connections. The pinouts of the com-
puter and the printer are not given
since they vary from one machine to
another. The total cost of the IC chips
should be under $10; the cable connec-
tors may cost more. Although the
printer manual specifies multiple-
twisted pair cable for the connecting
wires, I was able to use flat ribbon cable
successfully. The cable is laid out so
that signal wires alternate with
grounds to avoid cross-talk. The con-
nections at computer and printer will
require appropriate cable connectors.

No. 53 — October 1982

Connectors are not necessarily required
on the interface board, but they arc a
great convenience. 1 have used the
40-pin wirc-wrap connectors for this
purpose. The expansion connector on
the C1P (600 or 610 board) uses 39 of
the 40 available pin positions for
signals and grounds. I have used the re-
maining pin for power to the interface
card, connecting it to the 5V bus in the
computer.

understanding what signals are avail-
able from/rcquired by both computer
and printer cannot be overstated. Once
this information is known, then design
of an interface along the lines given
here is quite straightforward.

The author may be contacted at 13917
Congress Drive, Rockville, Maryland
20853.

AICRO

Voice li0 hes come a long way ftom Ine
varely iatelligible compuler speech ot on-
ty a {ow years aga. It s nowr ossikile ta
enter aala of cammands 16 your compusier
|Gs1 by talking 'o 1t anc the computer ¢an
talk pack with ciear. pleasar). human
sounaIng volee

Tne COGNIVOX medels VIO 1602 (for
Commocore; ana VIO-1603 (lor 1me Appla
11+ ) are at the forefrony of a new gene:a-
ton of Yoice YO geripherals (hat are cesy
19 use, offer excellent perfovmance ana
are alfordanty sricee

SOME SPECIFICATIONS

COGNIVOX can e itained 1o recognize &
up 1o 32 words or phtasas chosen by tne
user To train COGNIVOX to recognize a &
new wurd, you simply -epeal 'he word 3
three fimes uader e promahing of the §
syslem. ke

COGNIVOX will also saeak with 8 voca-
haiary uf 32 words or phrases chosen by

VOICE 1/0 THAT WORKS!

for the APPLE Il and Commodore computers

g S i

Ine uses. This vocabulary i1s independent
ol the recognition vocaiulary, S0 a cialog
with the compuier is posadie. Memory re
quIreMEnts for voice 1eSpanse ure approx-
inatety 700 nytes per word.

For applications renueaing mare than 32
whrds, yoL CEN lave two o Imore yoTaby-
1aries and swilch pack 2a¢ 1oftn between
them Vocapulfaries con ulso be stored o
disk.

il
:LI‘“ Ilﬁ 'jll L
m“wﬁ;ﬂ'ﬂ[r‘f‘.f\l/\-]/“-,m.-w—_

HOW )T WORKS

COGNIVOX usas a unique single-¢hip
aignal processor and an oxclusive nonsl:-
nezr paiternr maiching algurithm 16 66
speech reepgnifion Tnis pives rebable op-
eration 2t low cosi, In fact, the pertor-
mance ol COGNIVOX im speech fecngnt
fior 15 cQual or better o umits cosling
many fithes as muen

&

For voice output, COGNIVOX digitizes
and stotes 1no voice of Ine user. Jsing 2
data campression algorthm. This metnea
olters lour maybr advanlages: First there
are no restrictions to e worgs COGNI-
VOX can say. I 2 human ¢aa say i1, GOG
NIVOX wiil say it 100. S8gcond, it 15 very
easy lo progtam your favornte words. Just
a3y Inem In the misrophone. Third, you
nave a ¢noine of veices: male, female. child,
loreign Fouuth and loremast COGNIVOX
souUngs very, very good Nolhing in the
market today can evien come close 1o 1ha
quadity of COGNIVOX speech output You
can verity this ynussell By calling us und
2sking e hear a COGNIVOX deme aver
1he plione. Hearing 1s behevian.

A COMPLETE SYSTEM

COGNIVOX comes assembien and tes!
ed @nd i anciuges micropnone. soliware,
powear supely, nulll 1n speakurianiplitins
and ¢xiensive yser manuy! All you nicad
1o get COGNIVOX up and running 1s lo
olug bri ang load ame of \hie progianys
supplied.

11 15 easy (o wnie your own talkag and
listering programs loo. A singie siates
ment .a BASIC s all thal you newd 16 say
or recognize a word. Full wstrections on
how 10 do il s given «n {he myanual.

COGNIVOX model VIO-1002 wibi work
i all Commodore comauters witn al
least 18k of HAM Model VIO-1G33 e
fquites a 48k APPLE Ul « wiin 1 gisk drive
anc DOS 3.3

ORDER YOUR COGNIVOX NOW

Cai} us at (BD5) 685-1B54 velween dam
ang £nm PST gnd charge your COGNYVOX
to your credit curc or ardor GOD. Or sena
us a cneck (R the mail. specifying your
computar Price tor ostner mede! of COG.
NLVOX 15 $235 ulus $< shipping i inc U.S.
Ioreign acd 0% vwe shio AIR MAIL}

VOICETEK

Dept .P.O. Box 388 Goleta, CA 53116
Also avaltable 101 1he AIM-65
Call or write 1ot celunls
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NEW FROM D & N MICRO PRODUCTS, INC.

Z80A CPU with 4MHz clack and CP/M 2.2
operating system. 84K of low power static
RAM. Calendar real time clock. Centronlcs
type parallel printer interface. Serial inter-
face for termtnal communications, dip
switch baud rates of 15010 9600.4 ° cooling
fan with air intake on back of computer and
discharge through ventitation in the bot-
tom. No holes on computer top or side for
entry of foreign object. Two 8” single or
doubile sided floppy dlIsk drives. IBM single
density 3740 format for 243K of storage on
each drive. Using double density with 1K
gsectors BOBK of storage is available on a
single sided drive or 1.2 meg on a double
sided drive. Satin finish extruded

aluminum with vinyl woodgrain decorative
finish. 8 slot backplane for expansion. 48
pin buss is compatible with most O8I
boards. Uses all standargd IBM format CP/M
software.

Model 80-1200 $2985
2 8” single sided drives, 1.2 meg of

storage

Model 80-2400 $3485

2 8° double slded drives, 2.4 meg of
storage

Option 001 $ 95
Serial printer port, dip switch baud rate
settings

Software available In IBM single density 8” format.

MICRO-80 COMPUTER
Microsoft
Basic-80 $289
Baslc Compiler $329
Fortran-80 $410
Cobol-80 $574
Macro-80 $175
Edit-80 $105
Mu Simp/Mu Math $224
Mu Lisp-80 $174

Digital Research

PL/1-80 $459
Mac $ 85
Sid $ 78
2-8id $ 95
C Basic-2 $110
Tex $ 90
DeSpool $ 50
Ashton-Tate

dBasell $595

Micropro

Wordstar $259
Malil-Merge $109
Spellstar $175
SuperSort | $195
Pascal

Pascal/MT + $429
PascalZ $349
Pascal M $355

Convert almost any static memory OSI machine to CP/M® with the D & N-80 CPU Board.

ZBOA CPU with 4MHz clock. 2716 EPROM
with monitor and bootstrap loader. RS-232
serfal interface for terminal communica-
tions or use as a serial printer interface ina
VIDEO system. Disk controller is an intel
8272 chip to provide single or double densi-
ty disk format, 243K single density or 608K
doubie density of disk storage on a single
sided 8” drive. A double sided drive pro-
vides 1.2 meg of storage. DMA used wlith
disk controller to unload CPU during block
transters trom the disk drives. Optional
Centronics type paralle! printer port com-

10-CA10X Serial Printer Port $126
Compatible with 05-65U and O0S-65D soft-
ware
10-CA9 Parallel Printer Port $175
Centronics standard parallel printer inter-
face with 10 ft. flat cable
BP-580 8 Slot Backplane $ 47
Assembled 8 siot backplane for OSt 48 pin
buss
24MEM-CM9 $380 24MEM-CM9F $530
16MEM-CM9 $300 18MEM-CM8F $450
8MEM-CM9 $210 SMEM-CM9F $360
BMEM-CMSF $§ 50 FL470 $180
24K memory/floppy contraller card sup-
ports up to 24K of 2114 memory chips and
an OS| type tioppy disk controller.
Available fully assembled and tested with
8, 16, or 24K of memory, with floppy con-
troller (F). Controller supports 2 drives.
Needs separated clock and data inputs.
Available Bare (BMEM-CMSF) or controller
only (FL-470). \deal way to upgrade
cassette based system

26

plete with 10 ft. cable. Optional Real Time
Calendar Clock may be set or read using
‘CALL' function in high level languages.
Power requirements are only 5 voits at 1.4
amps. Available withWORDSTAR forserial
terminal systems.

D&N-80 sarlal $695
D&N-80 serial w/Wordstar $795
D&N-80 video $895
Option 001 $ 80

parallel printer and reat time
calendar clock

C1P-EXP Expansion Interface $ 65
Expansion for C1P 600 or 610 baard to the
OS5I 48 pin buss. Requires one slot In
backplane. Use with BP-580 backplane
BI1O-1600 Bare 10 card $ 50
Supporis 8K of memory, 2 16 bit parallel
ports may be used as printer interfaces. 5
RS-232 serial ports, with manual and Molex
connectors

DSK-SW Disk Switch $ 20
Extends life of drive and media. Shuts off
minifloppy spindle motor when system is
not accessing the drive. Complete KIT and
manual

D & N Micro Products, Inc.

3684 N. Wells St.
Fort Wayne, Ind. 46808
e (219) 4856414 —_—
m ) nuvucg
P \ . 4

TERMS $2.50 shipplng, Forelgn orders add 15%.
(ndlana residents add 4% sales tax.
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D & N-80 CPU BOARD
OTHER OS| COMPATIBLE HARDWARE

Disk Drives and Cables

8~ Shugart SA801 single sided $386

8”Shugart SA861 double sided $585

FLC-86ft. cable from D & N or OSI $ 69
controller to 8” disk drive

51/4” MPI1 B51 with cable, power $450
supply and cabinet

FLC-51/48tt. cable for connection $75

to 5 1/4 drive and D & N or OSI
controller, with data separator and
disk switch
Oklidata Microline Printers
ML 82A Dot Matrix Printer $64
120 CPS, 80/120 columns, 9.5” paper width,
friction or pin feed
ML 83A Same as 82A except $886
16 paper width, 132/232 columns with
tractor feed
ML B4 Same as 82A except 200CPS, $1162
16~ paper width, 132/232 columns, 2K buf-
ter, dot addressable graphics, with tractor
feed
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The IBM Selectric as an OSI
System Printer

by Paul Krieger

A circuit to interface an IBM 1/O
Selectric printer to a parallel
port is presented. Software,
including a simple text editor, Is
included to drive the circuit with
an OSI C1P.

Selectric Driver and
Editor Routines
requires:
0S| C1P

with interface circuit, 700
series IBM Selectric

One day at the local flea marker I
stumbled across an IBM Selectric type-
writer built into an early attempt at a
word processor. 1 had seen articles
(Pytlik and Flystra) on converting these
machines to operate with microcom-
puters. Even though this machine
needed some work the price was right
so 1 bought it.

If you want to make BASIC program
listings, you need custom, type-
element. The Y%, 4, and underline
should be replaced with the <, >, and
up-arrow, respectively. This casts about
$10/character.

If you plan to attempt minor repairs
or preventative maintenance on the
typewriter, you may find IBM manual
part #2415737 useful. This book costs
$10.80 and covers I/0 typewriter
madels 735, 745, 775, and others of the
7xx series.

The components necessary to drive
an IBM 7xx series typewriter are:

1. A parallel port.

2. A solenoid driver circuit.

3. Appropriate power supplies.

4. Software to typc programs and text.

Hardware

The C1P does not come with a
parallel port, so this accessory must be
added. There are a number of ways to
do this. For more information see
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MICRO 39:97, "Expanding the Super-
board,”’ by Jack McDonald, or MICRO
32:65, “‘Interfacing the 6522 VIA,” by
Marvin L. DeJong.

1 chose to order a memory board
with PIA from Aardvark Technical
Services, and add the required com-
ponents myself.

The solenoid driver circuit is shown
in figure 1. This circuit decodes the
output from the port and pulls the ap-
propriate solenoids to print or space.

You can use most any constniction
technique for the circuit. I used point-
to-point wiring, attaching the wires
with solder. The circuit was built on a
5" x 6' piece of perf board and attached
to the box with standoffs. I recommend
sockets for the ICs as they are easily
damaged by heat and static electricity.
Use a 20- to 30-watt soldering iron and
a fine electrical-type solder. Ersin Multi-
core #24s.w.g. SN60 works very well.

Two power supplies are needed to
run the interface. Use § volts for the

driver circuit, and 43 to 53 volts at 125
to 300 mA to pick the solenoids on the
typewriter.

The 3 volts are easily obtained from
the superboard power supply since
CMOS requires very little power. Run a
24-gauge stranded wire from the black
{ground] and from the red (plus 5}.

The 48-volt DC power supply need
not be regulated. It can be constricted
using a 48-volt transformer, z full-wave
rectifier, and a 100 u F, 100-volt elec-
trolytic capacitor. The 120-volt side of
the circuit should include a fuse and an
on/off switch.

What are some of the problems you
might run into? Depending on the
model, you may find two solenoids in-
stead of one to set up the shift. If you
have two solenoids to shift, substitute
two 4049 buffers for the 4013, and add
an additional driver rtransistor. An
alternative is to disable the lower case
magnet armaturc so the lower case will
not latch. The lower case solenoid is

Figure 1
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the one toward the rear of the machine.

With this circuit you must not hold
these solenoids in the energized posi-
tion for more than a minute or so. They
are not the continuous duty type and
will burn up. Line 56060 in the listing
avoids this problem.

Another potential problem could be
the connector that attaches the type-
writer to the interface. My unit came
with a 50-pin connector that seemed
impossible 10 find at any price. To get
around this obstacle, two Radio Shack
molded pylon connectors (part
#274-232) were connected inside the
machine where there were similar con-
nectors used for internal wiring. Later |
found that the 50-pin is the same con-
nector the telcphone company uses for
business phones, and is readily avail-
able at surplus stores, from IBM, and
other sources.

Some of these machines were
manufactured to use a binary-coded
decimal code, instead of correspon-
dence code. Another possibility is a dif-
ferent type ball than the one used for
this article. In either case, you can use
any code and any type ball by recali-
brating the typeout translate table of
lines 55542 to 55730.

The two sets of magnets are known

Ry
R2

RS

R2A

T
T2

4

NEW 12 PIN
CONNECTORS

as selection magnets, ones that tilt and
rotate the type ball, and operational
magnets, the solenoids that operate
tab, space, backspace, carriage return,
and index. The select magnets are known
as T2, CK, T1, R2A, R1, R2, and R5.

If you stand the typewriter up on its
back with the keyboard up and away
from you, the select magnets are found
in order on the left as listed previously.
Operational magnets on the right are
sct up in a row of three: tab, bs, index.
A row of two: space, cr.

Figure 1 includes two optional cir-
cuits — backspace and tab. If you plan
to underline you will need the
backspace. In this case use another
symbol as the up-arrow on the type ball
{*¢’ perhaps?].

There are two ways to provide syn-
chronization with a typewriter. JBM
recommends a closed loop method
where timing signals from the type-
writer are sensed by the computer to
determine when to send the next char-
acter. This is certainly the fastest
method. If you plan to use your type-
writer every day for several hours it
may be worth the extra trouble to hook
up a feedback circuir.

One way to set this up is to drive
the typewriter feedback contacts with a

KEYBOARD
LOCKQUT
GHECK MAGNET BaClrE]
(UNDER BAR)
CR MAGNET
KEYBOARD SPACE MAGNET

SHIFT MAGNET

TO INTERFACE ORIGINAL,
(ARCHER 274-232) CONNECTORS INDEX MAGNET
ORIGINAL CONNECTOR TO 50 PIN BACKSPACE MAGNET

(UNDER BAR)

{AMPHENOL 57-30500)

TAB MAGNET

Underside of 745 IBM Selectric
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regulated 12-volt power supply (to
meet minimum specifications on the
contacts, clean up the input from the
typewriter with 2 4093 or 4584 Schmitt
trigger at 12 volts, then convert the
output of the trigger to 5 volts through
a 10,000 ohm potentiometer. You
would probably want three circuits into
the other PJA port: ready, busy, and
end-of-line.

To change the software for closed
Joop, replace the delays at 55960,
56000, 56020, 56040, 56046, 56080,
and 56100 with WAIT set up for the
port that you use.

In open loop mode the software
must provide worst case delays for the
mechanical action, so the typewriter
will run slower. The delays of the
above Jine numbers will need to be ad-
justed to the speed of your machine.
For a 2MHz CIP, use 50, for a IMHz,
use 25. Other machines will be dif-
ferent. Use the smallest number that
will print the character sent.

Software

The plan was to write a quick little
text cditor that would accept lots of
character-type information and even-
cnally list it on the typewriter. I also
wanted to avoid using a serial printer
for listings. This turned out to be tough
because you always run into garbage
collect if you have enough string data.
On the C1P this is a severe problem.
Several of the aftermarket suppliers
advertising in MICRO offer a replace-
ment ROM #3 to fix this problem. Buy
one: someday it will save you a lot of
grief! Listing 2. works around the bug by
using magnetic tape.

Another time-consuming problem
was directing output to the parallel
port. LIST with SAVE will get you a
serial output — not much help going to
a parallel port. The solution to this is
the routine in listing 1. This routine
pulls the BASIC program out of mem-
ory, then transforms the colon into a
left bracket and the comma into a right
bracket. The two together indicate end-
of-tape.

Listing 1 should be keyed into
memory first and then saved on cas-
sette tape using LIST40000-40270. To
test it, type RUN40000O and you will
see it list itself.

To use this routine, first load in the
program you wish to type out. Then
load listing 1. Both programs are now
in memory. If you encounter trouble
loading the 40000 routine, try using
three additional NULLs when you
make its program tape.

This method creates library tapes of
frequently used routines. You can load
a few of them into memory to create
new programs.
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To make the print tape, type in Listing 1
SAVE, start your recorder, and type 40000 REM ROUTINE TO COPY PROGRAM TO TAPE W COLON=S78 COMMA=$7C
RUN40000. This will list both the 40010 DIMITS(67)
routine and the subject program. 40020 1T$(0)="END" : ETS(”'”FfR"'ETS(Z)'“\‘EXT" IT$(3)="DATA"

R j list 2 and list 3 loaded 40022 TTS(4)="INPUT"ITS(5)="DIM":IT$(6)="READ"¢IT§(7)="LET"
_ Routines list 2 and st 5 arc loadc 40024 IT$(8)="GOTO" 1 1TS(S)="RUN":TT5(10)="TF":IT§(11)="RESTORE"
into memory after a cold start. 40026 TT3(L12)="GOSUB":IT$(13)="RETURN" :tT$(14)="REM" :ITS§(15)="STOP"

To read in a program tape for subse- 4002B ITS(16)a"0ON" (LTS(17)="NULL":ITS$(18)="WATT" :1T§(19)="LOAD"

P ) 40030 IT$(20)="SAVE":IT$(21)="DEF":IT§(22)="POKE":IT$(23)="PRINT"
que{:t Printing, Sl_i‘m the recorder, type 40032 ITS(24)="CONT" ;IT$(25)="LIST" 1 1T$(26)="CLEAR" :ITS(27)="NEW"
RUN, answer the run typc message 40034 1T$(28)="TAB® 11T§(29)="T0" :1T§(30)="FX" 1 1T$(31)="SPC("
with a 2, and type in *1000-200 or so at 40036 ITS(32)="THEN":ITS§(33)a"“NOT":IT5(34)="STEP" :ITS(35)="+"
the (-} message. The program to be | 40038 18 Ca 0T LT T L s w178 (432"
printed is read joto memory until 40042 TT3(44)a"C"1IT§(45)="SON" 1 1TS(46)="INT" :1T$(47)="ARS"
either the end of tape is read or the high 40044 175(48)e"USR" (ITS(49)="FRE"1IT§(50)="POS" 1 1T$(51)=""SQR"
rangc is reached. At that point you in- 40046 IT$(52)="RND"1IT$(53)="LOG" :ITS(54)="EXP" 11 TS(5S5)~"COS™
itialize the port with a «L0CO, turn on 40048 YTS(56)="SIN"1IT8(S7)="TAN":1T$(58)="ATN" :IT5(59)="PEEK"
b P h he dri A 40050 ITS(60)="LEN":IT$(61)="STRS" :I1T§(62)="VAL"IT§(63)="ASC"
the typewriter then the driver circult, 40052 IT$(64)="CHR$" tITS§(65)="LEFTS" : IT$(66)="RIGHTS"
and enter «L000-200. The translate at 40054 IT$(67)="MIDS$"
line 535880 will get the appropriate 23}?3 ;:733 C(XeL)EREM GET NST 10
; N : “«PEEK(X+1):RE) NEXT INST B BYTE

Selectric character and send it out to 20120 NA=NA#2561REM SETUP HIGK
the typewriter. 40130 NB=PEEK(X)tNA=NA+NByREM ADD IN LOW

If you run out of memory you can 40140 RZM NA 1S NEXT ADDRESS
print the progam in picces Use {010 § SN o e aa i agh or Tines

-0Y0, stop Lhc recorder wicn you 40170 Y=X+21LOSPEEK(Y):LN«LN+LO:PRINTLN; 1REM PRINT LINE §

reach 90, and list the program. Then 40180 W=X+4
restart with »J000-090 from the current 20 190 FORI=0TO72

.. sos =PERK (W+
position on the tape. If you reposition 42%?3 iFC-OT)ﬁEN}(lNA:I-73|60T040250
the tape, you can list only lines nor 40220 IFCC1280RCOL9STHENG0234
printed by first entering ~1P000-020 to 40230 C=C=128(1PRINTITS$(C);:60T040250
see where new lines start and then 40234 TFC=SBTHENC=123:REM COLON TRANSLATZ
using *LOnn-nnn as needcd. This is :gizg ;gg;;éig??g;%“'““ COMMA TRANSLATE
equally true of text of any kind. [n text 40250 NEXTI !
mode (reply 1 on startup} use the semi- 40260 PRINT
colon as a comma and the plus sign as a 40270 cOTO4O110

OLYMPIC SALES CO|

Phone Orders: Toli-Feee B0U-321-8045 (oot of CA) Tetex: 67 34 17
Order Desks open 5 days 2 week! 7:00 AM to 6:00 #M Mon-Sat

We cysey close ro
$5,000,000 inventory at a)l
D) temes. Corp. acces. Invired,

Gozx/ subycr to availability, this ad supercedes
I previovs ads; Job our warchouse, plicss sub-

HEWLETT

[6/) PACKARD LCD

HP-16C Computer Scientist—
for Programmers & Digital

Model B

BMC 12"
Green Monitor

M-12A

16,000 BYTES OF MEMORY
mcludlng FREE RF MDOULATOR
Color Capability
Rewil-$585.00
YOURA COST TOOAY

(limited affer):

$167>

* $700 software rebate. You pay
OSC $267.95, Atari will rebate
to you $100 in software & coupons.

TI-99/4A - 8
Now -"‘$\i““290
Only R —

$19995 AFTER MFG'S
REBATE—vyou pay

0SC $239.95, Ti rebstes you $100.

Plus FREE $560 RF Modulator
with purchase of T(-99/4A

ject 1o change wirhout notice, N6t responsible
P.D.Box 70505 215 So. Oxford Ave. Los Angeles. CA 90004 :g;‘ prament i s pge | Desinecs 12750 WE ARE AUTHORIZED 30095
Phone: (213) 7281130 Cahle: “OLYRAV” LSA B o G reign) los our Tamous catalug, FULL LINE HP Dealers,
Texas Instruments  FRANKLIN coveurers| APPLE COMPUTER
APPLE® COMPATIBLE APPLE 48K Computer 1085.95
HomeCompufer ACE 1000 GAK Coll for best | APPLE Disk Dr wicontrallr 480 95
POWERFUL ATARI 400 COMPUTER price! APPLE Disk Dr w/o cantrh  419.85

We sefl & service Franklin Campoters!

EPSON Printers

COMRE X (sub. Epson}
ComRiter Madel CR-1
200 wpm daisy whl ptr, 15 F/F carriage

MX-80 with graftrax 469.95 | 10, 12 or 15 CPI software selectable
MX-BOFT with gcaftrax 529.95 | RS232IFC 1199.00 899.98
MX-100 with graftrax 699.95 | Parallel 1115.00 87985
WE ARE AUTHORIZED FULL LINE COMMODDORE DEALERS

V2D \

C: commodore

Vic=20 $250% *

High resafution, number one seller!

PHP 1280 32X Mem. expansion 234.00

Retanf (..:15

PHP 1270 Pascql fard 194.08 TP-L & VMIS0Y 9 B AW 190,60 159.35 |§EY|:;|]L]'NETM
Pragrammable e 11-59 VMA215 15" B & W {helow au- cost)  349.00 189.95| Range o et
You CostS16095 plus— | | o, e R DS 5, 20001683 Jomioe i,
$20.00 rebate from T plus Free Libracy $ 05 wheel DMB112 12 Green 260.00 20935 | Inmient onfafi
TI LCO Programmer 5895 699% e R A A H T
WE ARE AUTHORIZED FULL . DMZ012  (NEW) i) BEW 175,00 13395 | o SECurity lock

LINE TI DEALERS Smith-Corona oM2112  (NEW) 12" Groen 193.00 159,05 | Buitin charger

Call & ask about FREE Speech |00 16K Computer 76785 inclodes FREE RF Modulator
Synthmzer OFFER! 800 16K Computer 648.95 works with any TV, 5 K Personal Camputer, texpands to 32K)
" - . 800 28K w/32K Axlon chip  779.95 Mode! 1540 Singfe 5%" Drive 395.95 Model 1515  Graphics Plotter 329.95
10" color manitor high res 334.95 810 Disk Drive 457.95
32K memary madule N4.95 850 (nterface modale 17895 MK OKIDATA
Extended Basic 75.00 410 Recorder 7950 vt LBOdOX ot Moo PRINTERS
Speech synthesizer 128.95 = 100 12 B, 12 MH2 148.00 | B2A 469.95
Disk memory drive 39495 AWOG 12" Gigen, 18 MKz 199.00 | g3A 719.95
leph cnupler {modem) 189.55 _ Color) 13" Color, NTSC comp. insut,audio amp & spks  369.00 p
Printec {sofid state) 31396 SHARP E.slol u 1‘.3! t‘.o|nr}}1008 inpug bl res graphics, spki 199.00 gﬁ%g:ﬂ:ﬁl) }};ggg
TI-LOGO 99 95 ] alor 11 137 Color, AGB 240 tine sesnlutios 453.00 .
VUEXPANSION BOX SYSTEM |0 oo 12 ATARI 2600 Programmahle P?JE\ELE&%&JH“E LGH!
PHP 1200 Expansion Box 200,95 | CE e L et wicassetts 1FC aaq06 | Video Game—only $139.95 KP-SIDD
l}::g |1z2ﬂ23 glsslz(zczan(m“el :gggg I:EAIZZ Digita! P"J'Im{ w/casserte |FC 68.95 95
. K il dul, R
PHP 1250 Disk Drive 29900| K orranaon module 25 SANYO MONITORS
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colon This will avoid the EXTRA IG-
NORED when the line is read from the Listing 2
keyboard or tape, yet it will still type
correctly because of the translate.

C _ L 1 REM SELECTRIC TYPEWRITER DRLVER/TEXT EDITOR
Nine functions are provided to edit 2 REM BY PAUL KRIEGER, Sept. 15, 1981
text line by line. A function is a direc- H gg;’;;é’ff;g;”‘”'““
tive to the progranm on any line in- 10 PRINT'TYPEWRITER DRIVER/TEXT EDITOR"
dicated by a trigger character, an aster- 11 PRINTY  VER 1,0 Sepe, 15, 1981"
isk, followed by the command charac- 15 PRINTIPRINT"GOMMANDS:" —
: 20 PRINTYACNNN-NNN 'CREATE' NEW LINES AT NNN-NN)
ter and a range of line numbers or a 30 PRINT"4D "DELETE' CURRENT LINE"
S}ngk: line nu;nberA You can use a 40 PRINTYAE YEND' RETURN TO BASIC
single number in any appropriate com- 60 PRINT"#H 'HELP' DISPLAY COMMANDS"
mand except create, where the range is 70 PRINT"AINNN=NNN "INPUT' RANGE FROM TAPE'
80 PRINT“ALNNN=-NNN 'LIST' TEXT ON SELECTRIC"
mandatory. Some examples are shown 85 PRINT"AONNN-NNN ‘OUTPUT' TO TAPEY
in table 1. 90 PRINT"APNNN-NNN "PRINT' TEXT ON TV"
94 PRINT“ASNNN *SET' LINE COUNTER TO NNN"
95 FORX=1TOS31PRINTINEXT
Reterences 96 INPUT"ENTER RUN TYPE; 1=~EDIT KEYBOARD, 2=EDIT TAPE';RT
. i . 108 PORX=1TOS53PRINTINENT
1. Pytlik, William F., ''An Inexpensive 110 B=0
Word Processor,’ MICRO 36:65. 120 PRINTP; rINPUT"*";L§
130 IPLEFTS$(LS,1)="""THEN160
2. Plystra, Dan, "'Interfacing the IBM igz Bl’s(il‘)-LS
H : " PuP+
Selectric Keyboard Printer,” BYTE, 137 IPGKPTHENG=PIREM KEEP LARGEST LINE NUMBER FOR DEL
Vol. 2, No. 6, ]une 1977, Pg. 46. 150 GOTO120

160 TPMID$(LS,2,1)="L"THENSS5500REM LIST ON SELECTRIC
170 IPMIDS$(L$,2,1)="P"THENLOOO+REH PRINT ON TV
180 IFMIDS(L$,2,1)="S"THEN20OO:REM SET TO LINE
Contact the author at 3268 S. Cathay Cr., 190 IPHMIDS(LS,2,1)a"E"THENEND
Aurora, CO 80013. 200 IFMIDS(LS,2,1)="D"THEN3000¢+REM DELETE LINE
210 IPMID$(LS,2,1)="C"THENLOOOIREM CREATE NEW LINES
220 TPMIDS(LS,2,1)="HYTHENLOIREM SHOW COMMANDS
230 IFPMID$(LY,2,1)="TI"THEN5000tREY INPUT TEXT PROM TAPE
240 YFMIDS(L$,2,1)="0"THENSOOO REY OUTPUT TEXT
300 PRINT"UNKNOWN COMMND":1GOTO120
o 1000 GOSUB000!IREM GET VALUE OF RANGE
. T T T === 1010 PRINTQg
1020 PRINTHFS$(Q) :0=Q+1)
1030 IPQCRTHEN101G
1040 GOTO0120
2000 GOSUBY0OO
2020 IFPQCOORQ>S00TRENIOO
2030 P=Q
2040 GOTO120
3000 REM DELETE LINE ROUTINE
3010 Q=P
3020 BP$(Q)~BF$(Q+1) 1REM SHIFT NEXT LINE DOWN 1)
3030 Qe=Q+1
3040 IPQCCTHEN3020
3050 GOTOLl20
4000 GOSUBR9000:REM CREATE SPACE ROUTINE
4010 HaR=Q
4015 MH=R+1
4020 Pump+H
4040 PORDS=PTOR+1STEP-1
4030 BF$(DS)=BFS$(DS—H)
4060 NEXTDS
4070 PORDS=QTOR
4080 BFS(DS)a=" ¢
4090 NEXTDS
4095 60170120
5000 GOSUB9000:REM INPUT FROM TAPE SUBROUTINE
5004 CY~CHRE(123):C$=C$+CHRS (124) zREM CREATE END PILE MARKER
5008 LOAD
5010 FORP=QTOR
SOLS PRINTP;
5030 INPUTBFS$(P)
S040 IPLRPTS$(BFS(P),2)=CSTHENP=R:REM SET END OF INPUT
5050 NEXTP
5055 POKE51S,D
5060 GOTO1l20
6000 GOSUB9000:1REM OUTPUT TC TAPE SUBROUTINE
6005 REM SET NULL 10 IF 1 MHZ MACHINE
6010 SAVE

Juteresting Software $

presents

0SI C4P-MF SOFTWARE

HE MOLY EXTENSIVE D00 ADVENTURE/FANTASY
FOR THE 0Sf' YOU MUST TRAUVEL TMROUGH
THE EVIL LANOS OF !SIERON. FIGMTING  ANO
KILLING MONSTERS AND MAGQIC-USERS EVERY
STEP OF TRE WaY!' YOUR GOAL 1S TO SEEK
OUT CERTAIN TREASURES THAT WiLL ALLCH
YO TO FREE TME LAND FROM THE EVIL LMAIN
OF RAQIC CASTLES® COMPLETE W ITH FLLL
GRAPHICS DISPLAY. COLGR AND SOUND!

INCLUDES A COMPREHENSIVE MANUAL, ALL

THIS FOR OMLY. . cvvnvarreanaananens 29,95 6020 PORP=QTOR

6030 PRINTBPS(P)

6040 NEXTP

§030 POXES17,01REM TURN OFF SAVE
SEND TO: SEND 81 FOR OUR 6060 G0TO120

INTERESTING SOFTWARE CATALOG OF THE
21101 S. HARVARD BLVD. ¢INEST OSI-CaP
TOFRANCE, CA 9050! ME SOFTWARE. ..

9000 Q$=MID3(LS§,3,3)1R$=MIDS$(LS,7,3) :REM GET RANGE
9010 Q=VAL(Q$) tR=VAL(R$) 1RETURN

— ey Gy M T WP EED G e e g D GER G Gt G et G T R v A e bl S A A G ——

—— ey o s ey ey e . S P R S P mm e Mt S EEp S AN Ea B Emm A g D BG DG rv mmm S v e —d RO v

___________ _——————
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Table 1

Print lines 40 to 50. 110 «? +P040-050
Print line 12. 110 +? «P12
List lines 3 10 35 on the 110 «? «L0O03-035
Selectric typewriter.
Delete line 44. 110 +? =544
44 412D
44 1 +S115
Bnter text on any line. 115 =? This text entered in.
116 »?
Create 5 empty lines at 2 to 6. 116 +2 «C002-006
Go w line 2 and type in new text. 116 7 +52
2 «2 New text on line 2.
Go back to line 116. 2 +1+58116
Clear memory and start anew. 116 =7 «E
OK
RUN
Listing 3

1,B.M. SELBCTRIC DRIVER BY PAUL KRIEGER 9-12-81

$5500 TFF1>0THEN55800
55510 PS=57345:PT=57344
55520 POKEPS,0:POKEPT,255
55530 POXEPS,41POKEPT,O
55540 DIMTT(94)

55542 TT(0)=651tREH SPACE

$5541 REM I"4$Z&'()+./ WEXT 13 TABLZ ITEMS

55544 TT(1)=255
55546 TT(2)=229
55548 TT(3)=251
55550 TT(4)=215
55552 TT(5)=245
55554 TT(6)=247
55556 TT(7)=228
§5558 TT(8)=209
55560 TT(9)=21)
55562 TT(10)=243
55563 IFRT=2THENTT(11l)=105tREHA +=+
55564 IPRT=ITHENTT(11)=1Q3:REM +=1
55565 TT(12)=232
55568 TT(13)=64
55570 TT(l4)=232
55572 TT(15)=70

55573 REM NUMRBRERS O TD0 9 NEXT 10 ITEMS

55574 TT(l6)=212

55576 TT(17)=254

55578 TT(18)=248

55580 TT(19)=250

55582 TT(20)=214

$5584 TT(21)=244

55586 TT(22)=240

55588 TT(23)=246

55590 TT(24)=242

55592 TT(25)m208

55593 REM 1;¢=>? COMMERCIAL AT NEXT
$§594 TT(26)=103

55595 IFRT=2THENTT(27)=1021REN }
55596 IFRT=1THENTT(27)=981REM ;=,
55598 TT(28)=236

$5600 TT(29)=104

55602 TT(30)=237

55604 TT(31)=71

55606 TT(32)=249

55607 REM UPPER CASE A TO Z NBXT 26
55608 TT(13)m227

55610 TT(34)=81

55612 TT(35)=115

55614 TT(36)=119

55616 TT(37)=117

55618 TT(318)=107

55620 TT(39)=111

55622 TT(40)=85

55624 TT(41)=225

85626 TT(42)=109

55628 TT(43)=113

$5630 TT(44)=87

55632 TTﬁas)-za9

55634 TT{46)=121

55636 TT(47)=199

55638 TT(48)=101

55640 TT(49)=97

55642 TT(50)=231

.
b}
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7 ITEMS

Listing 3 (Coritinued)

55644
55646
55648
55650
55652
55654
55656
55658
55659

55660
55662
55664
55665
55666
55668
55670
55671
55672
55674
55676
55678
55680
55682
55684
55686
55688
55690
55692
55694
55696
55698
55700
55702
55704
55106
55708
55710
55712
55714
55716
55718
55720
55722
55724
55726
55728
55730
55800
55810
55820
55810
55840
55845
55850
55860
35870
55880
55890
55900
55910
55920

53%30
53940
55950
55960
55970
55980
55990
56000
56010
56020
56030
56040
56044
56045
56046
56050
56060

56070
56080
56090
56100
56110
56120

TT{51)=%97

TT(52)=125

TT(53)=123

TT(54)=235

TT(55)=193

TT(56)= %27

TT(57)=69

TT(58)=253

REM SQUARE( BACK/S5Q) UP ARROW UNDERLINE
PERIOD ROLLOW

TT(59)=209

TT(60)=232

TT(61)=212

TPRT=2THENTT(62)=243REM % TO % ON TYPEWRITER
IPRT=1THENTT(62)=33¢REM * INDEX TYPEWRITER
TT(63)=65

TT(64)=232

REM NEXT 26 CHARACTERS ARE LOWER CASE A TO Z
TT(65)=226

TT(66)=80

TT(67)=114

TT(68)=118

TT(69)=116

TT(70)=106

TT(71)=110

TT(72)=84

TT(73)=224

TT(74)=108

TP(75)=112

TT(76)=96

TT(27)=238

TT(78)=120

TT(79)=198

TT(80)=100

TT(81)=96

TT(82)=230

TT(83)=198

TT(84)=124

TT(85)=122

TT{86)=2234

TT(87)=1932

TT(B8)=126

TT(B9)=68

TT(90)=252

TT(91)=103:REM TRANS LEPT BR TO COLOW
TT(92)=98:REM TRANS RGT BR TO COMMA
TT(93)=232

TT(94)=240

Pl=P1+]1:REM SELECTRIC DRIVER ROUTINE
GOSUB9000!REM GE RANGE TO PRINT
FORW=QTOR

L=LEN(BFS$(W))

PORLP=1TOL
IPL=0THENR3=65160T055890 t REM BLANK LINE
WK=ASC(MIDS$ (BPI(W),LP,1))
IPWK<32THENWK=44 t REM BAD =,
WK=WYK=321REM SETUP FOR TRANS TABLE
RI=TT(WK) 1REM GET IBM VALUE
IPRS=6STHEN56030 1 REM SPACE
IPRS=I3THENS6O30tREX INDEX
IFRS=129THENS6030)REM RETURN

RHea RS tRI=RSAND254 tREM SEE IF UPPER OR
LOWER CASE

IPRH=RITHENS5980 s REM TRUE=LOWER CASE
IPCA=1THENSS6030:REM CASE 1S UPPER
CAw)1POKEPT,9:REM GOTO UPPER CASE
PORDL~1TO50 :NEXTDL
POKEPT,D:GOT056020
IFCA=QTHENS56030:REM CASE IS LOWER
CA=0:POKEPT, 17

FORDL=1TOS50 :NEXTDL

POKEPT,O0

PORDL=1TOS0 ¢+NEXTDL

POKEPT,RS:REM TYPR THE CHARACTER
PORDL= 1 TO50 tNEXTDL

POKEPT,O

IFR3<>129THENS56050

PORDL=1TOLO00O :NEXTDL tREY RETURN DELAY
NERXTLP

CA=0tPOXEPT,171 REM ALWAYS RELEASE SHIFT
SOLENOID AT END LINE

POKEPT,129:REM ALWAYS RETURN AT END OF LINE
PORDL=1TOS50:NEXTDL

POKEPT,0

PORDL=1TO1000:NEXTDL

YEXTW

GOTO120 MAICRO"
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FOR COMPLETE GRAPHICS:

ersablriter

EDUCATION ARIIST GAME PROGRAMMER

SATTLESLE N

COPYRICHT 31382.0E&5A COMFUTING 1NC

Uy L
For vanee
TH2-1AWZ

1
Function Generator

B TR e

HOBBIEST ENGINEERING

Whether you are a \
teacher, an artist, an \
engineer, a
programmer, or g 4
hobbiest with liftle or no
programming experience,
the VersaWrlter is the
answer to your graphics
need. With the VersaWrliter
exploring the world of micro \
computer graphics Is as easyy |
as tracing. The VersaWriter \

a picture though. With
simple one key com-
mands you can add

color and text o your pic-
tures, move objects across
the screen, make scale
drawings and even draw
with different size brushes.

The VersaWrlter is as limitless

as your imagination.

1

For complete graphics on your Apple I/ or IBM PC, the Versa Writer from Versa Computing, Inc. is your answer.
Complete hardware/software systern ready for use - $299.

Dealer
Inquitles

Send for information
on the complete line

of vedawaas & Graphics — Welcome
Ve3DA

compeucing, Inc.

3541 Old Conejo Road, Sulte 104 o Newbury Park, CA 94320 » (805) 498-1956
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Apple Slices

By Tim Osborn

The Pascal Language System has a
powerful assembler that includes fea-
rares like macros and conditional
assembly. If you would like to make
use of this assembler from DOS 3.3,
read on.

Although Pascal runs under its own
operating system (which is incompati-
ble with DOS 3.3 or DOS 3.2), data is
physically encoded on the Disk I disk-
ettes the same way it is encoded with
DOS 3.3. The difference lies in the
method used to store the data logically.
For example, the directories are struc-
tured differently {to prove this, youn
only need to attempt to CATALOG a
language system diskette).

Therefore, it we can physically read
the language system diskette from DOS
3.3, then we can examine the data
stored on this diskette and make logic
decisions based on what we find. In the
Apple [ system, a physical read is a
read of a single sector. In August’s '*Ap-
ple Slices,’’ I presented a method to
read any unprotected 16-sector Disk II
sector with my AMPERRWTS subrou-
tine. This month's program, BINARY-
TRANSFER (listing 1}, makes use of
AMPERRWTS [see MICRO 51:108) in
order to transfer Pascal machine-
language files to a DOS 3.3 diskette.

First we must discuss how Pascal
logically arranges data on the Disk i
diskette. Instead of using sectors of 256
bytes, Pasca) uses blocks of 512 bytes.
These blocks are made up of two sec-
tars, and are always on the same track.
The following table shows the relation-
ship between DOS 3.3 sectors and
Pascal blocks:

Relative DOS 3.3 Sector
Block Low High
(TL%) ({TH%)
0 0 14
1 13 12
2 11 10
3 9 8
4 7 6
5 5 L
6 3 2
7 1 15

The subroutine at lines 6000-6070
(BLOCK READ} will convert any range
of blocks into track and sector numbers

No. 53 — October 1982

and rcad them into memory. Before
GOSUBing this subroutine, the hegin-
ning of the buffer must be specified by
loading BF with the desired value. The
starting and ending blocks must be
loaded into START and FINISH respec-
tively. The TL% and TH% tables must
be initialized omce before BLOCK
READ can be GOSUBed. These tables
are BASIC equivalents of the above
table and are initialized at line number
1 by a GOSUB to the subroutine at line
4000. Line 6000 simply checks to make
sure the file to read into the existing
buffer spacec can fit properly.

This system can handle up to 48
blocks (96 sectors] without stomping
on top of AMPERRWTS. Ninety-six
sectors can hold 24,576 bytes of code,
so it will handle all but the largest of
machine-language files. If this becomes
a problem, you can modify the program
to perform the function in two or more

parts. For 99.9% of us though, this is
more code than we will ever try to in-
clude in one program. Line 6002 con-
tro}s how many blocks we read by
forming the beginning of a FOR-NEXT
loop. Line 6005 obtains the track
number by taking the integer part of
the block number divided by eight.
Line 6010 finds the relative block
number by taking the modulo eight of
the block number. Once we have the
relative block number we look up the
low sector in the TL% table and read
that sector into memory at BF (line
6020). We then bump BF by 256 and
look up the high sector in the TH%
table and read it into memory at BF
{lines 6030-6040). We again bump BF
by 256 in preparation to read the low
sector of the next block (if necessary).
Line 6060 forms the end of -the FOR-
NEXT loop; if we need more blocks
read, we continue or else RETURN.

Name field File name

Figure 1
$0 $1 $2 $3 $4 $5 $6 $7
$0 [SL% | SH% [ NO% [ N9% | TY% | [NL% ]
$8 Name Field
$10
$18 1
SL%
The modulo 256 starting block number in low byte, high byte order.
SH%
NO%
The modulo 256 ending block number in low byte, high byte order.
N9%
Y% File type code: 02 = code-file, 03 = text-file, 05 = data-file.
NL% File name length

Listing 1

1 HIMEM:
2 HOME ;
3 4TAB 3: VTAB 3:
4 A$ = "".:CD§ = CHRS (4)

10 OIM CAS{16): DIM BX¥(16)
16 BN% = 7424:BF = BN3: REM
22 REH X Z 3 N RAR AN ENL NN ) qu

23 REM MODULO EBIGHT FUNCTION

7370: GOSUR 4000:
HTAB 1: VTAR 1: PRINT "LOAD

25 DEF PN MB(A) = INT ((A / 8 -

27 RBM AGpfCOROUETEOANPRANR LY REM

28 REM MODULO 256 FUNCTION

29 DEF PN MDD{A) = INT ((A / 256 -
(A / 256)

3N REM FerwhtRedRRAoRIAFOrE DY

32 REM "**GET DIRECTORY***

35 START = 2: REM BEGIANING BLOCK
40 FINISH = 5: RE¥ ENDING BLACK

50 GOSUB 6000: REM READ DIRECTORY
105 REM ***gRE1SW JTEMSe*?

110 REM **“ARE OPPSETS***

115 REM ***INTO DIREC."**

120 812 = 0: REM START(LOW)

MICRO - The 6502/6809 Journal

0 PRINT CHRS (4):"BRUN AMPERRWTS.CODE,A$8000"
REM SET UP BLOCK CONVERSION TBL

SOURCE DISKETTE IN DRIVE 1”

INPUT “HIT RETURN WMEN READY":AS

BNI=REGINNING OF RUFFER RBF=BUFFER PTR

INT (A / B)) * 8)

,05) *

INT (A / 256)) * 256 +

SGN

(comtinued)
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Transferring Machine-Language
Files

To transfer Pascal machine-
language code-files, we first must read
the dircctory blocks into memory and
search for a code-file. {See figure 1 for
the format of the directory entries.)
Since the directory blocks are located
in blocks two through five, we must
read these into memory (lines 35-50)
and scan for a code-type file. Code-typc
files are recognized by a file-type code
of two (see line 210). Ounce we find a
code-file wec print out the file name
{lines 213-215) and ask the user if this
is the file to be transferred (line 230). If
the user responds with a "Y'’ we find
the beginning and the ending block of
the file at lines 290 and 300 respectively.

We then read the file into the buffer
(lines 320 through 340). Next we {ind
the length of the code-file |line 410) and
check it to make sure it's valid (line
412). Invalidity can occur if the code-
file is a p-code file |[Pascal
compilation), which does not appear to
use this same length field. This in turn
becomes a check to make sure we are
reading a machine-language file. The
check only guarantees that the file is
not a machine-language file if the
length is invalid. If the length is valid,
it may still be a p-code file. The simple
way to avoid such problems is to know
your file name.

Since the first block of the machine-
language file is only for systcm header
information, this block is skipped by
sctting the beginning address of the
BSAVE to BF+512 (line 420). The user
is next asked to insert the destination
diskette in drive 1 and hit RETURN
when ready (lines 422-424}. Once
RETURN is depressed, 2 BSAVE is per-
formed using the same file name used
under the Pascal system. The length
and beginning address have been com-
puted and are in LE% and AD% respcc-
tively. Since, under the present buffer
configuration, AD% will always be
equal to $1F00 and the user may wish
to have his program BLOADED at a dif-
ferent address, 1 have included some
code to zap the load address of the
binary file. This saves the user from
having to BLOAD the file at the desired
address and BSAVE it again. I do this by
first asking the user if he wants to
BLOAD the file at a point other thap
$1F00. If the response is yes, then the
user is asked to input a hex address.
The hex address is then validated and
converted to decimal (lines 505
through 630). Each catalog sector is
read until the desired filc is found (lincs
650-810). For a discussion of the DOS
3.3 catalog structures, see the August
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Listing 1 (continued)

125 §4% = 1: RFM START(HIc)
130 NO® = 2: REM END  (LOwW)
140 N9% = 3: REM END (HIGH)
145 TY$ = 4: RBM TYPE

150 NL8 = 6: REM NAME LENGTY
160 NM® = 7: REM NAME

170 NF8 = 16: REM NO. FILES
180 REM CARSENESI S EERANALRN
182 LN% = 26: REM LENGTH OF ENTRIES
185 BF = DN§&

188 NP = PEEK (BF + NFi)

190 IF NF = 0 THAEN

195 FOR T = 1 TO NF: REM

200 BF = BF + LN%

210 IF PEEX (RF + TYR) <« > 2 GOTO 260

217 HOME : STAB 3: VTAB 5:CHS = »»

215 FPOR J =1 TO PEEX (BF + NL%):CHS =
P4+ NME + J ~ 1)) NSXT

220 PRINT CHS

225 I'AY 3: VTAR 7

NUMBER OF FILES

LEFTS (CHS.,J) *+

H4TAB 3: VTAB 5: PRINT "NO FILES ON VOLUME": END

CHRS ( PEEK (8

230  PRINT "IS TUIS TME FILEB? (Y)BS OR (N)O “:: GET AS

240 IP AS = "Y" T{EN I = NFP: GOTO 260
259 TIF A3 < > "N GOTO 225
260 NEXT

270 IF AS < > "Y” THEN END

290 BGY = PDEEK (BF + SLR) +

300 BRE® = PEEK (BF + NOR) +

310 BF = BN3: REM RRSET BUPFER PTR

320 START = BGY: REM BEGINNING BLOCK

330 FINISH = BER® - 2: REM SKIP LAST aLOCK

330  GOSUB /K0ON0: REM READ FILE

400 BF = BN3%

410 LE? = ( PERK (RF + 6) +

412 IF LE} < O TYBN 4OuE
BRINT "“CANNOT TRANSFER"; END

420 ADR = BF + S12

PEEK (BPF + 7) * 256)

PEEK (BF + SH®) * 256: REM SBGINING SLOCK
PBEK (BF + N9%) 4 256: REM ENDING BLOCK

16

: YTAS 3: PRINT “NOT AN OBJECT PILE ": HTAB 4:

422 4OME : H4TAB 3: VTAR 1: PRINT "LOAD DESTINATION DISKETTE TN DRIVE 1":

424 4TA3 3: VTAB 3: INPUT “HIT RETURN WI{EN READY":;A$

439  PRINT CDS:”DSAVE ";CMSy" ,A":ADY;",L";LER
435 FL$ = CH$: REM SAVE FILE NAMR

440 HOME : HTAR 3: VTAB 1: PRINT "FILE SUCCBSSPULLY BSAVED™

450 HTAB 3: VTAB 3: PRINT "DO YOU WISH TO BLOAD"

460 CATAR 3: VTAB 4: PRINT "TO OTHER THAN HEX 1l¥p0?2*

465 HTAB 3: VTAB 5: PRINT “(Y)ES OR (N)O “;: GET AS
470 IF AS = "Y" THEN GOTO 492

480 1IF AS$ < > "R" GOTO 465

490 END

492 FOR I = 0 TO 15: READ CH$(1),UXA{1): NEXT

495 HOME

503 TAB 3: VTABR 1: INPUT "INDPUT {EX ADDRIESS ";a$S
SO05 AL® = LEN (AS)
510 IP AL% » 4 THEN

GOTO 500

S$20  IP ALY < 3 THEN CITAR 3:
GOTO 500

530 94X = 9

S70 FOR I = 1 T9 aLt

58N MDS = MID§ (AS,I,1):FOUNDS = ""

590 FOR J =0 TO 15

600 P MDS = CHS{J) TIEN dX = IX + (YX¥(J) * 16 *

610 NEXT J
620 P FOUNDS < > "Y" T4EN

Y AGAIN": GATO 500

630 NEXT I

635 4OM%

639 REM FIND FIRST CATALOG SEC IN VTOC

64N BF = BN%

650 TRKY® = 17:SEC% = O0: & R(TRK$,SFCH,BF)

66N TRKE = PEEX (BF + 1)

670 SECY = PEEK (BF + 2)

690 & R(TRK®,SEC?1,BF)

685 TYY = 2: REM TYPE OFESET

690 4M% = 3: RFEM PILE NAME OFPSET FOR CATALOG
700 LN = 35: REM LENGTHY OF CATALOG ENTRIES
725 FOR T =1 TO 15: REM 15 CATALOGS

727 BF = BF & 1L(C4$ = ““:FOUNDS = ™"

723  REM BT POINTS AT FIRST CATALOG ENTRY
730 FOR J = 1 TO 7: REM 7 FILES PER “ATALOG

740 TRK® = PREX (nf)
750 IF TRK® = O OR TRKS = 255 OR PEEK (BF + TYR)
755 S% = 0

760 POR L = 1 TO 30:C4$ = LEPTS (CHS,L) +
+NMR ¢+ L - 1)Y) - 128)

762 IF MIDS (C4S.L,1) = “ “ TYEN S? = S + l: GOTO 766: REM
LING SPAZES

764 5% = 9

756 NEXT L

768 48 = LEFTS (C4S$,30 - 88): REM
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ATARB 3: VTAB 3: PRINT "TOO LONG -TRY AGAIN "

VTAB 3: PRINT "TOO S{ORT —-TRY AGAIN "

{ALS = 1)):FOUNDS “y

4TAR 3: VTAB 2: PRINT “INVALIN FOR 9EX -TR

< > 04 GOTO 780

CHRS ( ASZ { CYRS ( PEFK (RF

COUNT TRAIX

REMOVE TRAILING SPACES
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Listing 1 (continued)

770 1F CiS = PLS THFN I = 15:8EC% =

737 3% = 3F + LNR:CHS = "M

730 NEXT J

QN0 3F = 3N1:TRXR =
P): REY GRET NEXT CATALOG

21N NEXT I

43N QP = RBYY: & R(TRKY,SECR,BY)¢ REM RBAD FIRST T/S§ LIST
340 TRXE = DEEK (BF + 12):SETY = PEEX (BF + 13): & R{TRKY,SECE,BF): REM

READ FIRST GECTHR 2F FILE

q30 PAXE BT 4+ 1, INT (X / 256): REM POKE 1151 RYTE
350 POKE BF, FN MON(IX): REM POXKE LNOW BYTE

AN & W(TRK%,SECR,NF)

9497 {PME

ADNN REM #EESET Upteer
4001 REM TCONVERSION *
4002 REM - TABLE ¢
4n/§3 REM LR NI L RN LN NN

4095  DIM TL%{7),T13(7)

403) FOR 1T = O FA 7: RPAD TLR(II), THR(T11): NEXT

4949 RETURN

4150 DATA 9,14
4160 DATA 13,12
4170  DATA
4180 DATA 9,8
4190 DATA 7,6
4200  OATA 5,4
4210 DATA 3,2
4220 OATA 1,19
SONH  REM
5091 OATA “0”,0,“1%,},%"2",2,7"3",

5993 REM Wéeeess4sscerrans
5933 REM *4 BLOCK READ **

6000 IF FINISY - START > 43 TIEN HOME : PRIN® “FILE TOO LONG EFDR BUFFER

“: END
6ND2 FAR 8K = START TO FINISH
6005 TRK® = INT (8K / B)

6010 RB® = FN M3(BK): REM RELATIVE BLOCK
6020 SECY® = TL%(RBR): & R{TRK3?,SEC%,BF)

6030 BF = B¥ + 256

D40 SEC% = TH%(RBY): & R(TRKY,SECH,BF)

6050 BP = BF + 256
6060 NEXT
6070 RETURN

M

o2EK (BP + 1):SECY = PERK (BF + 2): & R(TRK?®,5EC%,B

3 '1'PAB 3: VTAR 1: PRINT “SLOAD ADORESS QYANGE SUCCESSFULLY: END

B oY EX TONVERSION TARBLE® %4

3,%4%,4,95"%,5,4%, 6, 7", 7,"8",8,%a%, 9, A
",10,"8",11,"c",12,"n", 13, "E*, 14, "F", 15

PEEX (BF + 1): GOTO 31Q

“Apple Slices’ and the DOS manual
Appendix C.

When the desired file is found in the
catalog, the track-sector )ist must be
read (line 830}. At offset 12 and 13 of
the track-sector list is the track and
sector of the first sector that comprises
the file. This sector is read in (linc 840)
and the BLOAD address that js con-
taincd at offset 0 in low byte/high byte
order is updated (lines 840-860). Once
this is done, the sector is re-written
[line 880) and the user is notified that
the BLOAD address change was
accomplished.

Using the Pascal Assembler

In the language system, all
assembler files must start with either a
.PROC or .FUNC assembler directive
before any assembler commands can be
used. This .PROC or .FUNC directive
is only to satisfy the assembler; the
directive is unnecessary from DOS
3.3's point of view. The .ORG dircctive
Is taken as an offset, rclative to the
start of the assembly file. The location
counter is advanced filling the memory
space with 0's from where the location
counter was to the new location. You
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can avoid this using the .ABSOLUTE
assembler directive as the first state-
ment in the source file. This stops the
generation of relocation information
and makes the .ORGs act as absolutc
locations, rather than relative. For
more information, read chapter six of
the Apple Pascal Operating System
Muonual, paying particular attention to
pages 158-161.

Have fun using the Language Sys-
tem assembler with DOS 3.3, and don't
be afraid to experiment. What you learn
may help others discover new ways to
increase the versatility of the Apple II
computer.

References:

1. The DOS Manual, Apple Computer
Inc., Cupertino, California 95014.

2. Walker, Robert D., "RELOC,”,
MICRO, Japuary 1982,
3. Osborn, Tim, '‘Apple Slices,"’

MICRO, August 1982.

4. Apple Pascal/Operating System
Reference Manual, Apple Computer
Inc., Cupertino, California 95014.
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Krell's College Board

SAT*

Preparation Series

NEW FOR 82

A COMPRENENSIVE PREPARATION
PACKAGE / 30 PROGRAMS / $293.85

. Diagnostic analysis

. Prescription of individual stedy plans

. Gaverage of all SAT™ skills

. Unlimited drill and pracice

. SAT* Exam Question simulator

. All questions in SAT* format and at
SAT* difticulty level

. Instantaneous answers, axplanations
and scoring far problems

. Workshes! generation and performance
monitoring - (optional)

. A complete record management system-
(aptional)
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verbal & 1est taking skills - (aptional)
Kral's unique logical design provides personal-
ized instruction for sach student according to
indfvidual needs.
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LOGO $99

NO FAILLS PAK
1. Two coplas of Krell's LOGO for Apple II*
2. Utllity Disk with M.1.T."s valuable
demo programs including Oynatrack
3. The offlcial M.1.T. techn(cal manual LOGO
FOR APPLE I' by H. Abelson & L. Kilotz
No Frills Turtle Price $849.00

FRILLS FOR LOGO
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M.L.T. LOGO, KRELL & TERRAPIN INC.
. Krell utiflty disk

. Alice in LOGOLAND

. LOGO for Apple I! - by H. Abalson

. Alice In Logoland Primer

. Comprahensive wall chart

. LOGD & Educational Computing Journal

$89.95
NO FRILLS LOGO AND
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FOR APPLE I* $149.95
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SPRITES NOW AVAILABLE
FOR LOGO
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ALSO AVAILABLE
Time Traveler / Qdyssey in Time
Competency/Proficiency Serles
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Isaac and F. G. Newtan / Micro Deutsch
Super Star Baseball / Sword of Zedek
Krell Game Pack

CALL FOR DETAILS AND PRICES
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1I20 Stony Graok Road 7 Siony Brook NY 11790
Telaphona $16-751-5135
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Krsh 15 homeves 3 Supphier of products to the £TS
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Model EP-2A-79

EPROM P_ljgg_ram__mer

oy, We

FLEX/UniFLEX
SOFTWARE

North Star ©

TRS-80
Apple H-8
S-100 H-89
§8-50 Ohio o
STD-Bus Scientific :
TOTAL AccaunTs
Atari SWTP = e 3
Pet Aim-65
Kim-1 Sym-1

Three years in the feld with unsurpassed performanca. Software is available for

the EP-2A-79 for most all of the mictocomputers including the popular CP/M, STAND ALONE SOFTWARE:

FLEX. HDOS operating systems. Wite or call for specific hardware/software inter- ? VENDOR FRDGHAM " INVENTORY (Retai) " SINGLE ENTRY LEDGER

facing. Driver packages available for F-8. 6800, 6809, 8080,8085, Z80, 1802, - B e ) s, . BT

6502 and 2650 based systems. ‘ CUSTOMER FROGRAM X * CHURC NTRIBUTION PKG

. ORDER ENTRY * MAINTENANCE SCHEDULE  ° CHURCH SCHOOL BILLING

=13 « i . © ACCTS C Al - O MG " AISING.

EP2A-79  T1BVS0/60 HZ ... -3 169.00 e e e e O —
Personality Modules ° GENERAL LEDGER * INQUIRE ABOUT OUR COLOR CCMRUTER SOFTWARE

PMO  TMS2708......$1700  PM$  2716.2758 ... . $17.00 ~ INTRODUCING SOFTWARE

PM1 27042708 .......... PMSE 2816 ... 35.00 DATA BASE MANAGER . ............

PM-2 2732 i PM-8 MCM68764 . . 3500 CHURCH CONTRIBUTION PKG. ......

PM-2A  2732A ... PM-9 2764 ... . 3500 SINGLE ENTRY LEDGER. ... ... ... .coiviiinanno--

iy 1 Frote Thiw s FOR THE COLOR COMPUTER

PURIZILR A0 sty snaa s ol

2457 Wehr}g_ D_::'we s Buffalo, Ne\ly York 14221 o (716) 631-3011

Optimal Technology, Inc.

Phone (804) 973-5482
Blue Wood 127 Earlysville, VA 22936

( B
n 4 MACHINE LANGUAGE SPEED
(PC(Y\P__@T Mag 1S WHERE IT COUNTS...
IN YOUR PROGRAM!

Somae routines on this disk are:
Binary file info

Delete array

Disassemble memory

Dump variables

Find substring

Get 2-byte values

For the first time, Amper-Magic makes it easy for people who don’t know
machine language to use its power! Now you can attach slick, finished machine
language routines to your Applesoft programs in seconds! And interface them
by name, not by address!

You simply give each routine a8 name of your choice, perform the append pro-
cedure once at about 15 seconds per routine, and the machine language becomes a
permanent part of your BASIC program. (Of course, you can remove it if you want to.)

Up to 255 relocatable machine language routines can be attached to a BASIC
program and then called by name. We supply some 20 routines on this disk. More
can be entered from magazines. And more library disks are in the works.

These routines and more can be attached and accessed easily. For example,
to allow the typing of commas and colons in a response (not normally allowed In
Applesoft), you just attach the Input Anything routine and put this Ilne in your program:

xxx PRINT “PLEASE ENTER THE DATE.”; : & INPUT,DATES

&-MAGIC makes it Easy to be Fast & Flexible!

PRICE: $75 Anthro - Digital Software

P.O. Box 1385
Pittsfield, MA 01202

The People - Computers Connection

&-Magic and Amper-Magic are trademarks of Anckro-Digital. Inc.
Applesolt is a trademark of Apple Computer, Inc.

Multiple poke decimal

Gosub to variable
Goto to variable
Hex memory dump
Input anything
Move memaory

Multipie poke hex
Print w/o word break
Restore special data

Speed up Applesoft
Speed restore
Store 2-byte values
Swap variables
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I - D UCATION FEATURE I

Introduction to Turtle
Graphics in Apple Pascal

by John R. Raines

This article describes the Turtle
graphics routines available with
Apple Pascal. A graphics screen
dump is also included.

PROCEDURE Turtle
requires:

Apple 1l
with Pascal language

The Apple Pascal manual, and most of
the basic references on the Pascal
language, do not discuss Turtle
graphics. This group of procedures is
not a standard part of Pascal. Many
users of Apple Pascal will not have had
any exposure to the literature on Turtle
graphics, and should learn how to take
advantage of Turtle graphics instead of
using the Cartesian graphic commands.

Turtle graphics was developed by
the LOGO group at MIT, headed by
Seymour Papert. Their apprcach has
been to let children program in LOGO
with support from teachers. Children
nse Turtle graphics either to draw on a
screen — just as in Apple Pascal — or to
control the movement of a small robot
“turtle.” (Robot turtles are available
for the Apple but apparently cannot be
controlled from Pascal without cre-
ating the necessary software yourself.)
A robot turtle catches the imagination
of a child more readily than a TV turtle.

B
XA
SR

BN,

:\}é\ o,

Output from “POLYSPI"
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Having the turtle on the floor with the
child encourages the child to lcamn to
debug turtle programs by ''playing tur-
tle:”" following the procedures in the
program by physically walking it
through.

Over the years, work with Turtle
graphics produced some remarkably
elegant ways of teaching. The books
from the MIT group give examples of
fundamental interrelationships be-
tween the Turtle graphics picture and
the structure of the program to draw
the picture. This is a great aid in
teaching by discovery.

The algorithms they present are
usnally written in LOGO, or some-
thing very close to it called Turtle Pro-
cedure Notation. I've adapted some of
these routines to Apple Pascal and will
use them to illustrate the power of Tur-
tle graphics.

Output from “INSPI”

The CENT739 Routine

Before I discuss the Turtle graphics
procedures, let me explain the routine
used to produce graphics screen dumps.
If you have another printer, then you
should replace this routine with one of
your own. Another good alternative is
just to replace it with a delay which lets
you look at the screen for a while.

1 wrotc the short Pascal Procedure
described here to dump the high-
resolution screen onto a Centronics
739 printer. The printer is put into
graphics mode by a scquence of escape
characters. Then, cach byte sent to it
after that represents one vcrtical col-
umn of six dots. Thus 280 bytes of data
must he sent for each six-dot high row.
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Formnately, the Pascal graphics
package includes a SCREENBIT func-
tion that reports the status of a
specified dot on the screen. Using this,
it was easy to write the routine in
Pascal. In our system the hardware
communicates at just 300 baud. The
Pascal routine is more than fast enough
to keep up with the hardware at that
rate. The procedure listed here could be
uscd with any Pascal program to dump
the high-resolution screen onto the
Centronics 739 printer. When it is
done, it leaves the printer in 16.7
characters-per-inch monospaced mode.

Drawing Polygons

The POLY procedure listed here is
truly elegant. It will draw virtually any
regular polygon (and some other inter-
esting variations as shown at the lower
right corner of the POLY output}. The
routine takes the length of one side of
the polygon and the angle to be turned
between sides as its inputs. Note chat
procedures like POLY are independent
of screen position, so there is no need
for shape tables. To teach children, you
can use a slightly simpler version of the
algorithm at first — by omitting the test
for angle = O and by using an endless
loop. Then add the refinements back in
as the child realizes the usefulness of
the extra steps. Note also that the angle
to produce a triangle is 120 degrees
rather chan 60 degrees, because the rur-
tle is turning through the outside of the
angles rather than the inside.

SN

[EAN

FY

Output from “POLY"
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Pascal PROCEDURE Listing

PROGRAH TURTLE (OUTPUT , RENOUT)}
UBES TURTLEGRAPHITS | APPLESTUFF}

PROCEDURE POLY (SIDE : INTEGER! ANGLE i INTEGER);
VAR 1 1 INTEGER!
BECIN

WSTRING (ANGLE TN “POLY" WAS 0,)}
PENCOLOR (BLACK) {
END} {X OF POLY X)
PROCEDURE POLYSPY (SIDE ! INTEGER; ANDLE ¢ INTEGER);
UWRI ! INTEGER!
BEGIN
Y i= SIDE;
IF ANGLE O 0 THEN
REPEAT
HIVE (1)
TURN (ANQLE) |
I1i=14+23
UNTIL I > 200 (x TNEVITABLY SPIRALS OFF SCREEN x)
BLSe
RSTRING (’ANGLE IN “"POLYSPI" WAS 0./)}
an;
PROCEDURE THSFY (SIDE : INTEGER; ANGLE t INTEGER} INC ! INTEGER);
R 1,%,Y  INTEGER;
BEGIN
X i= TURTLEX]
{= TURTLEY;
§= MNGLE}
IF ANGLE O 0 THEN
REFEAT
HOVE (SIDE))
TURN (I1}}
=1+ D)
UNTIL KEYPRESS
ELSE
WSTRING (“ANGLE IN “INSPI" #85 0.'))
D (x OF INSPI ©)
PROCEOURE BRANCH (LENGTH { INTEGER; LEVEL { INTEGER)}
BEGIN
TF LEVEL O 0 THEN
EEGIN
TURN (45);
BOVE (LENGTH)

NIVE (-LENGTH); (x BACK TD PARENT NOOE & THEN TAKE RIGHT HAND BRANCH X)
TURN (-90)} (X THO TURNS OF ~45 EACH x)
HVE (LENGTH) ] (X DUY YO RIGHT HAND SRANCH RO X)

HOUE (-LENGTH)} (X BACK UF TO PARENT AGATN X)
TURN (45); (X AND RETURN TO CALLING HEADING X)
END}

IND: (2 OF ERANCH 1)

PROCEDURE HILPERT (STZE:INTEGER) LEVEL:INTEGER; RLIINTEGER))
EEGIN

TF LEVEL & 0 THEN
BEGIN
TURN (RLESD)}

HILEERT (SIZE,LEVEL-1,-RL);}
HWVE (SIZE);

TURN (-FLx90)§

HILBERT (STZE,LEVEL-1,RL);
HVE (S176) 3

HILBERT (SIZE,LEVEL-1,H.);
TLRN {-(Lx90);

HOVE (STZE)}

HILBERT (SIZE, LEVEY-1,-RL)}
TURN (RLX90)}

END;

END;

PROCEDURE CENT739;

VAR
GRAPH i
XoY)I § INTECER]
BYTE
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GRANCH (LENGTH OIV 7, LEVEL -1)j (% RECURSE, WALF SIZE AND ONE LESS LEVEL X)

ERANCH (LENGTH OTV 2, LEVEL -1} (x AND ALL THAT IS BELONW THE RIGHY HSIDE x)

B EDUCATION FEATUREIIIE

Pascal PROCEDURE Listing (continued)

BELIN

REWRITE (GRAPH, "REMOUT: ')

WRITE (GRAPH,CHR(13), CHR(ZZ),0MR(37),0HR(48Y); (x INIT TO GRAPH HODE X)
=191 X =0}

FEPEAT

REPEAT
BYTE i= 32§
IF SCREENBIY (X,Y) THEN BYTE = BYTE + 1}
IF SCREENBTT (X,Y-1) THEN BYTE = BYTE ¢+ 2}

TF SCREEMBIT (X,Y-2) THEM 8YTE i= RYTE + 4;
IF SCREEMBIT (X,Y-3) YHEN BYTE i= BYTE + 8]
IF SCREENBIT (X,Y-4) THEN BYTE = BYTE + 14}
IF SCREEMBIT (X,Y-5) THEN BYTE := BYTE + 32}
WRITE (GRAPH, CHR(BYTE))Y;
i= X1
UNTIL X = 280}
WRITE (GRAPH, CHR(13))}
Yi=Y-4
X 1= 8
LNTIL (Y < 0%}
IRTTE (GRAPH,CHR(13),CHR(13) , CHRI27) , CHR(20) ) ¢
END;
PROCEDURE GRAFTT;
WR 1,J | DITEGER;
BEGIN
CINT739;
INITTURTLE}
KOVETO (0,0)}
B0;
BECIN (% FAIN PROCRAH ¥)
INITTURTLE}
FILLSCREEN(BLACK) §
TURNTO (103
MOVETO (10,105);
PENDILOR (WHITE)
POLY (40,120); (x TRIANGLE x}
HOVETO (40,105);
POLY (30,90} (x SQUARE X)
MOVETO (§20,105)5
POLY (25,40)}  (x HEXAGON 1}
MOVETO ( 40,20)}
POLY ( 4,10); (x NEARLY A CIRCLE 1)
HOVETO (170, 203}
POLY (70,105); (x 'STAR’ x)
MOVETO (10,0)5
RSTRING ("OUTPUT FROM “POLY"’)}
RAFTT; {x OUP GRAPHICS SCREEN ONTO PAPEK X)

HOVETD (140,75)3
TURNTD (D)}
PENCOLOR (RHITE) §
POLYSPT (8,120);
PENCOLOR(BLACK) §
MVETO (10,00}
WSTRING ¢ OUTPUT FROM "POLYSPI™))}
GRAFTTS

HOVETO (140,501}
TIRNTD (D)}
PENCOLOR(WHITE) |
INSPT (8,200,15);
PENCOLOR(BLACK) |
YOVETD (16,00}
WETRING (/DUTPUT FROM “INSPI" )}
CRAFTTY

METD (139,0);
TURNTO (50)
PENODLOR (J4{ITE) |
BRANCH (70,6)4
GRAFTT!

PENCOLDR (RHITE ) §
HILBERT {3,4,1)}
PENCOLOR (BLACK) }
HOVETD (208,160);
WSTRINGU *QUTRUT )}
MOVETO (200,120)
WBTRING("FRON’ ) §
MOVET] (204,680);
WETRING! "HILBERT ) §
GRAFTT;

TEXTHIE §

20,
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Clever these Martians. They've hidden their The more treasure vou “liberate!” the deeper you go
treasure in the four corners of their barren planet into the center of the War God's planet, and the
and dare you to take it. But. to reach it you have to smarter the Mars Cars get. The Red Planet’s trea-
destroy hundreds of massive barriers they've sure is worth a king’s ransom. Is it worth vour life?
D‘ac‘-fd in your path. And that’s the least of your Only $29.95 for the Apple I at your computer store.
worries. or from:

For the deadly Mars Cars sense there’s an alien on
their planet, you — and they track you relentlessly n DATAMOST:

over the dunes. around the barriers, across the
treacherous land. Eluding them is imperative, 9748 Cozucroft Ave.. Chatsworth. CA 91311

because they can “blink” vou at a touch. (213) 709-1202

VISA MASTERCHARGE ACCEPTED. $1.00 shipping handling charge.
(California residents add 6'2% sales rax.)

=Apple 11 is a trademark of Apple Computer. Inc. ; wf.'




AnnounCing ....A New, Authoritative Guide to

The Most Important Book Ever Published for the Apple.

What’s Where in the APPLE...Plus...the All New Guide to What’s Where

is William F. Luebbert’s Revised Edition of the famous Apple Atlas. The
original What's Where in the APPLE? provided more information on the
Apple’s memory than was available anywhere else. Now the Revised
Edition shows you how to use this valuable data.

What’s Where in the APPLE...Plus...
the All New Guide to What’s Where

¢ Guides you — with a numerical Atlas and
an alphabetical Gazetteer — to over 2,000
memory locations of PEEKs, POKEs, and

CALLs.

e Gives names and locations of various
Monitor, DOS, Integer BASIC, and Apple-
soft routines — and tells you what they’'re

used for.

e Explains how effectively to use the infor-
mation contained in the original What’s

Where in the Apple?

¢ Enables you to move easily between BASIC

and Machine Language.

e Guides you through the inner workings and

hidden mechanisms of the Apple.

All Apple users will find this book helpful in understanding

their machine, and essentlal for mastering it!
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The Atlas and The ALL NEW GUIDE are available in one, 256-page Wire-O-Bound

Pleass send me: M9 82
What's Where In the APPLE...Plus...
the All New Guide to What's Where & $2486
—— THEGUIDE @ $ 9.95

Add $2.00 surface shipping for each copy.
Massachusetts residents add 5% sales tax.

Total Enclosed $ _
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MICRO %K 34 Chelmsford St.. P.0. Box 8502, Chelmsford, MA D824

book for only $24.95

If you own the original What's Where in the
Apple? you will want THE GUIDE to comple-
ment your edition. This 128-page, Wire-O-Bound
version contains all new material to be used

with the memory map and atlas for $9.95

Ask for it at your computer store

Use the Coupon to Order Direct from MICRO
or

Call Toll Free Today 1-800-345-8112
(In PA 1-800-662-2444)

83-345
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Three Faces of Apple LOGO

by Edward H. Carlson

A look at several aspects of
LOGO and its application to
education.

More than just a computer language,
LOGO is really an educational move-
ment. Since 1968, the LOGO Project at
the Massachusetts Institute of Technol-
ogy has been concerned with how com-
puters can help children develop men-
tally. They made LOGO easy to enter
for beginners, but alsq valuable as a
final language for adults. Now we have
LOGO for Apples at home and school.

The philosophy behind LOGO is ex-
plained in a fascinating book by Sey-
mour Papert called Mindstorms: Chil-
dren, Computers and Powerful Ideas
[published by Basic Books, Inc. in
1980). He points out the growth in
thinking skills that can occur when
people interact with computers in the
right way. For him, the computer should
be '‘an-object-to-think-with'’ rather
than a drill master or answer-getter.

LOGO began its life on minicom-
puters before the era of personal com-
puters. It cannot be stuffed into a small
memory and still retain its unique
characteristics, so its intraduction to
personal computers was delayed until
the development of inexpensive mem-
ory. Now versions of LOGO have been
developed for the Texas Instruments
99/4A and the Apple I computer. This
article describes the Apple versions of
LOGO only. Because of the TI's special
hardware, the TI version differs some-
what from the Apple version.

There are two major versions of
LOGO for the Apple. The first was
written at MIT and is licensed to two
suppliers, Krell Software Corp. and
Terrapin Inc., which sell slightly dif-
ferent forms. The second version was
written by Logo Computer Systems,
Inc., and is sold through Apple dealers.
I will compare these versions at a later
point in this article.

LOGO presents three faces to the
world. Which face confronts you
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depends on the leve] of programming
sophistication.

The face most often mentioned is
“TURTLE TALK,’” a set of graphics
commands that serves as a splendid in-
troduction to computing for any begin-
ner, and especially for young children.
Removing the turtle graphics mask re-
veals a general computer language on a
par with BASIC. However, LOGO uses
procedures to encourage structured pro-
gramming. The advanced user can re-
move the second mask and find a power-
ful LISP-like language. This face of
LOGO introduces techniques common
to artificial intelligence programming.

The Face of the Child:
Turtle Graphics

TURTLE TALK appeals to children
because they like to create pictures.
The effects of their commands to the
computer are instantly visible in con-
crete form. They learn that you get
results by constructing procedures,
that procedures are broken down into

subprocedures, that first efforts usually
give flawed results, and that debugging
is a natural part of creation.

Turtle commands directly emulate
the way humans move around in space.
Graphics in Applesoft BASIC require
the user to be familiar with Cartesian
coordinate systems, an awkward entry
into programming for young children.

Rather than saying something like
“HLIN 15, 17 AT 3, LOGO says
“PORWARD 3" and the cursor {turtle)
moves three hijgh-resolution spaces
ahead in the direction it was facing,
leaving a track behind it on the screen.
The turtle is turned to the right by a
command RIGHT 40, where 40 is the
desired turn angle in degrees. Likewise,
a wurn to the left is commanded by
LEFT followed by the angle. In all,
there are about 30 graphics commands
in LOGO. Others add color, hide the
turtle or his track, and output such in-
formation as the location and heading
of the turtle.

There is even a toddler version of
TURTLE TALK that controls the turtle
with single keystroke commands.

Children enjoy writing programs to control the Terrapin turtle. This versatile
robot draws pictures, senses contact with oblects, has controllable “eyes”
(lights), and a two-toned horn. Through its sense of touch, it can be programmed

to back away from obstacles, and even {o run mazes.
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(Photo courtesy of Terrapin, Inc.)
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Young children who want to draw a Listing 1
given figure are encouraged to ‘‘play A
turtle’’: to conceptualize che desired
movement of the turtle by moving
their own bodies in 2 similar way. The

10 REM PRINT HI :
20 FORN=1TO 10:REM .

BASIC
A FOR NEXT LOOP

direct analogy of body motion with 38 Z?)?TTN HI
commands to the turtle exemplifies the 8
first of Seymour Papert's '‘powerful .
ideas,”’ called ‘'syntonic learning.'’ It TO PRINT HI . : LO”GO .
can be paraphrascd as "Anything is REPEAT 10[PR|NT HI] A FOR NEXT LOOP
easy to learn if you can assimilate it to END
your collection of models.”’ C.

Turtlc graphics first appeared in TO PRINT.HIT N TAIL RECURSIVE IN LOGO
LOGO but have been transported to (F :N :“OSTOP . TEST FOR EXIT
other languages. A version written by PRINT “HI . BODY OF THE PROCEDURE
David Krathwohl in Applcsoft BASIC is PR]NT.HH N-1 . . CAL!.S ITSELF RECURSIVELY
listed and described in NIBBLE (Vol. 3, This program would be called like this:
No. 1, 1982, page 23). A disk contain- . PRINT.HIT 10
ing this version js available from NIB- END
BLE. Apple Pascal has turtle graphics D.
using somewhat different commands 10 REM ; TAIL RECURSIVE IN BASIC
from those of LOGO. 20 N=10:GCSUB 100 ;  REM SUBROUTINE CALLED BY LINE

NUMBER
89 END

The Face of the Workman:
Standard Programming with LOGO

Put on your climbing gear, hook up 110 IF N=0THEN RETURN ;
to our line and we'll start climbing 120 PRINT "“HI* REM ;. BODY OF THE PROCEDURE
LOGO mountain. We will rest at day’s 130 N =N-1:GOSUB 100:REM . CALLS ITSELF RECURSIVELY
end in the lodge at the top. Then we 140 REM NOTE: It works in this program, but you can get into

100 REM SUBROUTINE ;  PART OF PROGRAM, NOT SELF-
STANDING

REM TEST FOR EXIT

will sip our hot muddled cider and gaze 150 REM trouble with recursive calls in BASIC. If N> 23 then the

at the inscription over the fireplace
wherc the LOGO cquivalent for each
BASIC command is set forth.

LOGO has many elements that
make sense to BASIC programmers
after they are translated. For example, a
LOGO program is a hierarchy of pro-
cedures that call one another. Every
LOGO procedure is selfstanding like a
BASIC program, but also can be called
like a BASIC subroutine. Any pro-
ccdure may call any other procedure, or
even call itself recursively. Rather than
having one program in memory at a
time, as does BASIC, LOGO bas many
procedures in memory at once. This is
a strong point in the LOGO philos-
ophy, as breaking a task into subtasks
is another of the ''powerful ideas.”
Each procedure is called by name. By
contrast, BASIC calls its subroutines
by line number {i.e., *'GOSUB 440",
which is much less informative.

LOGO procedures tend to be short
and deeply nested. As thcy call one
another, they may form a ’'‘tree.’’

Procedures “'built in’' to LOGO are
called “primitives,’”’ and correspond to
the commands, statcments, and func-
tions of BASIC. However, the style of
LOGQ is 1o treat primitives and pro-
ccdures in the same way.

Any procedure may have zero, one,
or more inputs. Thesc are like the
argurments of functions in BASIC. A
procedure may have one output or no
outputs. Procedures that return an out-
put are very commonly used in the “'in-
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system stack overflows.

put’' spot of anather procedure. This is
analogous to the FN function in BASIC,
which sits in an expression and returns
a value to it. Such usage is much more
common jn LOGO than in BASIC. Pro-
cedures may carry out many complex
tasks before returning, just as do BASIC
subroutines.

LOGO has loops [using the com-
mand REPEAT) and IF...THEN...ELSE
structures, and these will be easily
understood by BASIC users. Another
way of looping is ‘‘tail recursion,”
where a procedure has a call to itself at
its end. The first command after re-
entering the procedure is a test for exir.
Listing 1 shows & program to print
"“HI"’ 10 times. Two versions each are
written in BASIC and in LOGO. One is
in the style familiar to BASIC program-
mers, and the other uses tail recursion.
The number of times it prints ‘‘HI'! is
prescribed by an input variable.

So far, our climb up LOGO moun-
tain seems much like the climb up
BASIC mountzin we made earlier in
our carecrs.

There seem to be four data types in
LOGO, but they reduce to two: word
and list. The most basic is the word. It
is like a string constant in BASIC. The
central position of word in LOGO is
not surprising; '‘logos’’ means '‘word"’
in Greck.

The two numerical data types, in-
teger and floating point number, are
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special cases of the word data type. If a
word is composed of numerical charac-
ters, it will be recognized as a number
by procedures that require numerical
input. Numbers may be integers be-
tweeen =+ 2 billion, or floating point
between 10-38 and 10%. No functions
are needed to change data from strings
to numbers [such as the VAL and STRS
of BASIC) or from integers to floating
point numbers. All this is done auto-
matically, and error messages are
printed if the data type is inappropriate.

The other data type is the list. This
has no counterpart in BASIC, but is an
essential feature that makes LOGO
like LISP. A list is a list of elements
that may be words or other lists. [tisa
way to make complicated data types. A
list literal is enclosed in square
brackets, like (GETUP]). With list
comes the first queasy feceling to the
mind of the brainwashed BASIC pro-
grammer that there may not be a lodge
at the top of LOGO mountain!

LOGO has no counterpart to the ar-
ray in BASIC. The list can take over the
duties of the array, but is really designed
to work in an entirely different way.

Every wvariable in BASIC is
‘‘global.”’ Once it has been assigned a
value, it can be used anywhere in the
program and will have the assigned
value.

In contrast, variables in LOGO are
generally “‘local’’ to the procedure in
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which they appear. The same name can
occur in more than one procedure and
there is no interference between them.
You can define a variable to be '‘global’’
just as in BASIC, but this is somewhat
out of tunc with the style of LOGO.

Each time a procedure is called, a
local library is set up and values of local
variables are put in it. Calling other
procedures [or even another call to the
same procedure) that have the variable
will not change the value in the origi-
nal local library. When the procedure is
exited, its local library is erased.

LOGO rarely uses line numbers or
identifiers, and uses almost no punc-
tuation. This makes 2 LOGO program
look rather featureless to the seasoned
BASIC programmer. In fact, the pro-
gram looks like a list of words. (This is
a clue, Sherlock!}

A ''bare’’ name like SING calls a
procedure that was previously defined
at a TO SING line. A name with quotes
on the front, like *"TED, is a “'word.”’
Its BASIC equivalent would be the
string constant ‘‘TED'’. A name with a
colon in front {a colon is called '‘dots’’
in LOGO)] is ... a ‘"thing."" A ''thing?"’
Hold on! Dig in your ice axe; we’re fall-
ing off the mountain!

In BASIC, a variable has a "value"’
that can be set using the LET com-
mand, such as ''LET A=5.5". In
LOGO, a ‘'word"” may have a '‘thing"’

(value) associated with it. The '‘thing”’
may be a '‘word’’ or a ''list."’ One way
to assign a thing to a word is to use the
MAKE primitive: MAKE "‘TED
“"ANGRY. From then on, you refer o
the '"thing’’ associated with the word
““TED by marking it with ‘'dots,’’ like
this :TED. So :TED = “ANGRY.

But it doesn't stop there! Unlike the
casec in BASIC, you can have a *'thing of
a thing.” Using MAKE ''‘ANGRY
“"REDFACED, you now have :ANGRY
= “"REDFACED to add to your :TED =
"ANGRY. You are starting to build
another tree, one where ''things’’ are
the nodes.

More strangely, even the numerical
variables, being words too, can have
““things.’’ The thing belonging to ‘'49.8
would be referred to as :49.8 and could
be the word ""PRESENT.AGE.

Well, the lodge at the top of the
mountain is a snowy mirage. BASIC
and LOGO only partially correspond.
of course, like all extant programming
languages, they are members of the
group that Douglas Hofstadter called
“FLOOP” in his book Godel, Escher
and Bach: An Eternal Golden Braid.
Theoretically, they are equally power-
ful and differ only in how they mimic
the mindset of their human users. Prac-
tically, each specializes in certain types
of tasks.

LOGO can be used to write straight-

forward programs. It brings clarity and
structure to some tasks, while it
handles data awkwardly in others. But
the major reason a BASIC programmer
should learn LOGO is for the new per-
spective it reveals about the art of
thinking. Let's move on to the last face.

The Face of the Sage:
LOGO and LISP

Trees. The procedures are trees,
The data are trees in the form of lists of
lists. This sets up the unifying trick of
LOGO: the primitives DEFINE and
RUN make a data list into a procedure.
The distinction between ‘‘data’’ and
“‘procedure’’ is deliberately erased in
LOGO, which is designed to write sclf-
modifying code.

Although 1 find this kind of pro-
gramming intriguing, I will have little
to say about it here as I am not yet an
expert. It does seem certajn rthat
mastering this high-level LOGO will
provide ideas and programming skills
that will carry over into programming
in other languages.

Literature About LOGO

Papert's Mindstorms, which des-
cribes the LOGO philosophy and pro-
vides interesting examples of its use by
children, is not intended to be a LOGO
description.

QCB-9 SINGLE BOARD COMPUTER

+ 6809 BASED
¢« RUNS TSC FLEX DOS

% QCB-91 s-100 BUS
* QCB-9/2 $8-50 BUS

$149.00
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5" Floppy Controlier
Serial RS-232 Ponl
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Keyboard / Paralle! Port

24K Bytes of Memary
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» SOLDER MASKED
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Two books by Professor Harold
Abelson, Apple LOGO and LOGO for
the Apple II, are adult tutorials for LCSI
and MIT LOGO, respectively.”” How-
ever, I found too little information in it
about the differences between LOGO
and languages like BASIC. It does ex-
plain how lists are used in LOGO ver-
sions of two famous old programs:
DOCTOR, which acts like a Rogerian
‘‘non-directive’’ psychologist, and
ANIMALS, which ‘'learns’’ about more
animals as the user plays with it. A
BASIC version of the ANIMALS pro-
gram is included on the DOS 3.3
SYSTEM MASTER disk.

Abelson refers the reader 1o another
book: LISP by Winston and Horn,
Addison-Wesley, 1981; for further
training in the use of list-oriented
languages.

Turtle Geometry, by Harold
Abelson and Andrea di Sessa, starts at
the high school geometry level and
touches many other topics, such as vec-
tors, topology, symmetry groups, and
curved space. Published by MIT Press,
1980, $20.00.

Special Technology for Special
Children by E. Paul Goldenberg treats
use of the computer in special educa-
tion for intellectually and physically
handicapped children, and by clini-
cians. University Park Press, Balti-
more, 1979, $12.935.

“"Turtle News’’ is published by the
Young People's LOCO Association,
1208 Hillsdale Drive, Richardson,
Texas 75081. It comes out monthly and
gives news about activity in LOGO
using the Apple and Texas Instruments
computers, but also about other turtle
systems such as the Atari PILOT.

Apple LOGO Requirements

LOGO on the Apple requires a disk
drive and a2 16K memory card. Like
BASIC, Apple LOGO is an interpreted
language.

MIT LOGO
This package consists of two disks

and a 55-page reference manual, called -

LOGO for the Apple: Technical
Manual. One disk is the LOGO Lan-
guage Disk, which is copy protected.
The other is the Utilities Disk, which
has 17 files in DOS 3.3 binary-file for-
mat. There are about 115 primitives in
this package, which is mnot available
directly from MIT, but only {at present}
from the two sources mentioned below.
Among the urilities is an assembler
to write machine-language programs.
This version of LOGO interfaces easily
to machine language. You can write
"labels’’ in the assembly code and reach
them directly from LOGO by name!
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There is also a file urility program,
the ANIMAL program, a MUSIC pro-
gram, DYNATRACK, which teaches
Newtonian motion by trial and error,
and INSTANT, which makes LOGO
into a “one key'’ system for very young
users.

The TERRAPIN Version of LOGO

The Terrapin Inc. version of LOGO
consists of the MIT package plus nine
maore utility files, and a cutorial that is
presently the Ahelson book described
above. They expect to replace this with
their own tutorial when it is ready. The
cost is $149.95 and a backup to the Lan-
guage Disk is available for $15.00 more.

Amaong the cxtra utilities is a driver
for the hardware turtle that Terrapin
sells. A hardware turtle would be a
happy addition in the lower grades of a
schoal system.

The rest of the extra utilities are
small additions to the system to make
its use ecasier. The most visible of these
makes the LOGO editor useful as a
general text editor.

Krell Software’s LOGO

Krell Software Corporation’s ver-
sion of MIT Apple LOGO has four
disks, the Technical Manual, and a
large wall chart with the LOGO com-
mands on it. There are two copies of
the Language Disk and one each of the
Utility Disk [with 52 extra files, of
which 24 are alternate shapes for the
turtle cursor], and Krell’s own ‘‘Alice
In Logoland,”’ a tutoria) program. The
package price is $149.95.

There are 12 utilities that make it
easy to use the system. The ‘‘Instant
Logo Tutor,'’ read into workspace be-
side your current file, gives 2 summary
of keyboard, editing, graphics, and file
commands when you enter HELP.

“'Alice In Logoland’’ contains 20
chapters; each demonstrates a feature
of LOGO. There is no direct teaching,
but you can follow the programs in the
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TRACE mode of LOGO and sce how
the programs work.

Editors note: Krell is selling an
econorny version without ‘'Alice’’ for
899 and a deluxe version with a
“‘sprite’’ board for about $500.00.

Logo Computer Systems’ LOGO

This version, distributed by Apple
Co. through their dealers, consists of
LOGO on a single disk, with one
backup disk. The language differs from
the MIT version both in the number
and nature of primitives (about 150}.
There are high-level entities, such as
“‘package’’ and “‘property list,’’ that are
not available in the MIT version. There
is no assembler, and files are in DOS
3.3. format.

The set includes two manuals: Ap-
ple Logo Reference Manual, and
Introduction to Programming Through
Turtle Graphics. Both are written at
the adult level in a clear style. The
price 1s $175.

Hardware Turtles

Terrapin Inc. sells its hardware tur-
tle assemblcd or in kit form. The turtle
interfaces to a computer through a
cable. Interface hardware and software
are available for several different com-
puters. The turte is about 8" in
diamcter. [ts movements, pen, '‘eyes’’
that light, and horn can all be controlled
by the computer, and it can detcct
when it has run into an obstacle. Ex-
pect to pay in the range of $400 to $850.

HERBUG is a highly stripped-down
turtle available in kit form from Her-
bach & Rademan, Inc., 40] East Erie
Avenue, Philadelphia, PA 19134, It is
sensitive to touching an obstacle (and
will automatically back away} but
atherwise has nonc of the smarts of the
Terrapin version and doesn’t hook up
to a computer. It costs $49.50.

If you are handy in the shop, you
can buy just the motorized dual drive
and gear train ($4.95) and wheels
($3.00 for the pair} and design your own
turtle.

Conclusion

LOGO far the Apple allows you to
participate in an active and exciting
area of present day computing and
education.

I wish to thank Paul Trap for draw-
ing the cartoon that accompanies this
article.

You may contact Professor Carlson at the
Physics Dept., Michigan State University,
East Lansing, Michigan 48824.
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DR. OBBS JOURNAL

For Users of Small Computer Systems

with topics like:

Small-C
FORTH
Lisp

cP/M
S-100
Cross-assemblers
8086/8088
16-bit tech.
Pascal
Assembler
Compilers
Algorithms
8080/280
6502

etc.

Each issue includes:

¢ valuable software tools

¢ algorithms & problem solving
¢ industry news

¢ important product reviews

With in depth coverage of:

¢ telecommunications

* systems programming

¢ language development

¢ machine independent programs

and much, much more!

Yes! Please enter my subscription for

O 1 yr. (12 issues) $25 [ 2 yrs. $47 (save §13 off newsstand)
O Please bill me O I enclose check/money order
Name

Address

City State Zip

Are you ready?

DDJ, the world’s foremost micro-
computer publication, has been work-
ing for years to prepare its readers to
be innovators, to lead the wave of
breakthroughs in our changing tech-
nology.

Every issue of Dr. Dobb’s Journal
helps one to understand the nuts and
bolts of small computer systems. We
offer entire listings of valuable soft-
ware: our pages have included com-
pilers, cross-assemblers, editors, new
languages, hardware interfaces and
more — usually before anyone else
thinks of them!

Even more
important!

As valuable and significant as all
those things are, there is an even great-
er reason for you to join forces with
DDJ. That is the keen, responsive
readership. Our subscribers share in-
sights, correspond, and contribute to
one another’s work, more than any
other group we know. They treat
Dr. Dobb’s Journal as a ‘“‘hands-on™
publication.

This warm cooperation has done
more to refine software products, and
generally to advance the state of
microcomputer technology, than per-
haps any other resource. And it is
available to you through our pages!

For the straight
Facts. ..

If you are a serious computing
professional or enthusiast, then you
should tzke a very close look at what
DDJ offers you. We’ve been on the
cutting edge since 1976.

Dr. Dobb’s Journal « A Publication of People’s Computer Company, 1263 El Camino Real, P.O. Box E, Menlo Park, CA 94025



FORTH=79

Ver. 2 For your APPLE I1/11+

The complete professional software system, that meets
ALL provisions of the FORTH—79 Standard {adopted Oct.
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79 with the FORTH vyou are now using, or plan to buy! PET/CBM"
FEATURES OURS OTHERS .

20 /4000 ries
79-Standard system gives source portability. YES 00/3000 Seri
Professionally written tutorial & user manual 200 PG. not using & CRT, or display controller chip
Screen editor with userdefinable controls. YES
Macro-assembler with local labels. YES $75.00*

Virtual memory. YES '
Both 13 & 16-sector format. YES ,
Mu ltiple disk drives. YES Select either On_Ti‘_\e
Doubte-number Standard & String extensions. YES a0 x 26 or 40 x 25 Built-in
Upper/iower case keyboard input. YES Display
LO-Res graphics. YES
80 column display capability YES
Z-80 CP/M Ver. 2.x & Northstar also available YES From the keyboard or program
Affordable! $93.85
Low cost enhancement option: . o
Hi-Res turtle-graphics. YES Displays the full, original character set
Fw‘%avf,'enr?ficggéQZQT??S‘&S.} manual vES Available frorm your local dealer or:
50 funcrions in all, ‘ EXECOM CORP.
AMI51 1 compatible. 1801 Polaris Ave.
FORTH—=79 V.2 trequires 48K & 1 disk drive} $ 99.85 Racine. WI 53404
ENHANCEMENT PACKAGE FOR V.2 Ph. 414-832-1004
Floating point & Hi-Res turilegraphics $ 4995
COMBINATION PACKAGE $139.95 *Pius inscallation charge of $75.00

(CA res. add 6% 1ax: COD accepted)

MicroMotion
12077 Wilshire 8Ivd. #.506
L.A.. CA 90025 (213) 821-4340

Specify APPLE. CP/M or Northstar
Dealer inquiries inwited.

Aveilable only for Besic 3.0 & Basic 4.0
PET& CBM™a

trademark of Commodore Business Machines
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Perry Peripherals Repairs KIMs!!
(SYMs and AIMs Too)

We will Diagnose, Repair, and Completely Test your Single Board Computer
We Socket all replaced Integrated Circuits

You receive a 30-day Parts and Labor Warranty

Your repaired S.B.C. returned via U.P.S. — C.0.D., Cash

Don’t delay! Send us your S.B.C. for repair today
Ship To: (Preferably via U.P.S))

Perry Peripherals
6 Brookhaven Drive

Rocky Point, NY 11778

KIM-1 Replacement Modules

e Exact replacement for MOS/Commodore KIM-1 S.B.C.
» Original KIM-1 firmware — 1K and 4K RAM versions

Replacement KIM-1 Keyboards

s (dentical to those on early KIMS — SST swilch in top right corney
¢ Easily installed in later model KIMs

Perry Peripherals is an authorized HDE factory service center.

Perry Peripherals carries a full line of the acclaimed HDE expansion components for you KIM, SYM, and AIM,
including RAM boards, Disk Systems, and Software like HDE Disk BASIC V1.1. Yes, we also have diskettes. For
more information write to: P.O Box 924, Miller Place, NY 11764, or Phone (516) 744-6462.
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Short Subjects/Education

The Computer
in Special Education

By Florence M. Taber, E4.D. and
Alonzo E. Hannaford, EQ.D.

The microcomputer provides a valu-
able key to unlock individualization in
the classroom. Let us look at where
special education is in its use of
microcomputers and how this tool can
assist handicapped individuals, and
then project our thoughts into the not
too distant future, for the microcom-
puter is changing education. Like the
snowball rolling down hill, its effects
are growing at an ever increasing rate.

Probably the greatest and most ex-
citing use for the microcomputer in
special education today is seen with
those whose handicaps involve com-
munication. For ¢xample, people who
have never been able to talk are doing
so through a voice synthesizer. A very
thrilling experience occurred about a
year ago at a conference in Grand
Rapids, Michigan, when the main
speaker delivered his presentation
through the use of a voice synthesizer
that was connected to a microcomputer
attached to a wheelchair. The speech
was excellent and easily understood.
Menus provide other handicapped per-
sons with speech whereby they only
have to indicate which word they want
to communicate by a head pointer (a
device like a headband with a lightpen
attached) or a joystick.

The microcomputer is also allowing
handjcapped people to live more inde-
pendently. Programs allow the handi-
capped person to answer the phone or
doorbell from a distance, cook meals,
sense darkness and adjust light accor-
dingly, and communicate cmergencies
like break-ins or fire to the appropriate
agency.

Those who are hearing-impaired
can use a program to ‘‘visualize'
speech, both in person or on a tele-
phone. Programs are also available that
graphically portray speech as a pattern.
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This permits the spezker to adjust
speech to match the stimulus pattern
and thus to develop better speech.

The visually impaired can use the
microcomputer in another way, by
turning print or touch into speech. For
example, the Kurzweil Reading Ma-
chine uses a visual scanner to turn the
print on pages into speech. Talking cal-
culators and typewriters have been
around for a number of years.

Besides uses already indicated,
special education can use the micro-
computer to reach students. For exam-
ple, in a large metropolitan area in the
southeastern part of the United States,
a bright young teacher of autistic chil-
dren taped her voice to be similar to
that of a robot and used it with a micro-
computer software program. Eventu-
ally, she withdrew the computer and
increased the children’s communica-
tion with the outside world. Emo-
tionally disturbed children have also
perceived the microcomputer to be
non-threatening, and have accepted
learning through educationally-effec-
tive Computer Assisted Instruction
(CAI). Through flexible branching (the
capability of the microcomputer to pre-
sent material designed to reach specific
objectives at various functioning
levels|, students who bave difficulty
learning can be presented material they
can comprebend. In other words, after
the objectives are set for a class, each
learner can be taught at his own in-
dividual leaming rate, and reading and
conceptual level.

The classroom of the future can
totally individualize rates and ap-
proaches, leaving the teacher free to
design and evaluate programs and in-
teract with learners based on their
needs. When objectives are established
and mastery of levels set, zll students
— retarded through gifted — can pro-
gress successfully through the school
curriculum. No student will proceed to
the next skill or concept until mastery
level is achieved.

But, although technology is heading
in this direction, society is not ready to
move that fast, and costs are still high
for many specialized programs and
microcomputer adapters. On the other
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hand, it will happen! And as tcachers,
parents, citizens, we can 2ll help this
change take place for the educational
benefit for all.

Dr. Taber taught special educatijon for
fourteen years prior to receiving her
doctoratc in education from Western
Michigan University. Since that time she
has directed the learning disabilities
teacher education program at Nazarcth
College and presently is Director of
Educational Prescriptions, Inc., an
educational assessment clinic, and is the
Director of MCE, Inc., a company that
develops software for the special needs
audicnee.

Dr. Hannaford taught industrial arts for
special education students prior to
receiving his doctorate from University of
Northern Colorado. He is presently a
professor at Western Michigan University
in the Special Education Department.

The authors may be contacted at MCE, 157
S. Kalamazoo Mall, Kalamazoo, MI 49007.

Chemistry and the
Microcomputer
By Judy Toop

The unse of microcamputers in class-
rooms is becoming more commonplace
nationwide. Chemistry students at the
Auburn Adventist Academy in Auburmmn,
Washington, have been using an Apple
Il Plus for one year now. It has not been
used evcry day, nor for every subject
covered in the Chemistry cwricu]um.
But it has caused sorne interesting and
significant reactions by students. And
there have been some surprises.

I started using the Apple I Plus in
my Chemistry classes in late October. I
began tentatively, unsure whether jt
wonld be best used for individualiza-
tion or by the entire class at once.

We first studied the oxidation num-
bers of elements, which students had to
memorize as part of their homework. I
originated a simple program that pre-
sented the element and gave the stu-
dent a chance to type in the oxidation
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number. As soon as the monitor was
turned on, the students clustered
around, each apparently wanting to be
the first to give the correct answer. 1
typed it in and they were rewarded with
a compliment. It was simple drill, but
they took to it eagerly.

A questionnaire given out after six
months of computer use helped to
clarify student feelings about the com-
puter. A majority (69%]) perceived the
use of the computer as improving their
education. Sixteen percent of them
perceived it as a method of saving
teacher time, and another 15% thought
it was a fad that would pass.

The computer made learning easicr
for 73%, while 3% thought it became
harder. The remaining 27% suggested
that using the computer was about the
same difficulty as other methods of
learning.

Since the programs used were
teacher-made, I asked them about the
quality of the programs themselves.
Eighty percent thought the programs
were interesting, 18% thought they
were rather dull, and the remaining 29
were sure the programs were just t00
complicated. Thirty-two percent of the
respondents would like to help make
up some chemistry programs. Forty-
one percent conceded that the pro-
grams needed some improving and

249% suggested that we get some new,
commercially distributed programs.
Good suggestion. Now if we can Jocate
the best ones at affordable prices, we'll
be on the way.

There may be several reasons for the
positive acceptance of the microcom-
puter in our Chemistry classroom. The
screen presents one idca all at once,
with several lines of data or diagrams.
The student can read at his own speed,
and go back over an idea right then,
before reading the remainder of the
screen or the next screen. The slower
student may read it through once, the
quicker student reads it several times
and comprehends the idea thoroughly.
By contrast, writing the same informa-
tion on an overhead is slower and may
try the patience of the quicker students
who read much faster than the teacher
can write.

Usc of the computer allows the
teacher to pace the class more cfficiently
than in 2 Jecture. With a computer, stu-
dent comprehension is checked im-
mediately. In a lecture it is all too easy
to go om, assuming everyone under-
stands the material, only to find out the
next day that you lost them in the first
three minutes.

A second use of the computer in the
classroom may be even more signifi-
cant: make-up work. There are days

APRND (RECIE(FATT NI)
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when you present a vital concept that
takes some time to explain with appro-
priate illustrations and information.
But one or more students may be ab-
sent that day. They miss that presenta-
tion, so arc completely lost on the sub-
sequent topic when they return to the
classroom. This presents an cspecially
serious problem in math and science
where information builds on previous
learning. If the teacher has time, a
tutoring session can catch the student
up on missed work in a matter of 2 few
minutes. But if the teacher's free time
and the student's available class
periods do not coincide, then it is likely
that frustration will build as further
classes attended are meaningless and
the student falls farther behind. The
computer can rcmedy this problem.
The teacher hands the student a
diskette, indicates the program to be
run, points him to the computer, and
goes on with another class.

Although [ am thoroughly sold on
computer-assisted instruction in
Chemistry, there are some drawbacks
and cautions, based on my experience
this year.

The video monitor has been a limi-
tation. We use a black-and-white
television set with a 26-inch screen.
The quality of reproduction is not as
good as it would be with a monitor-
only piece of cquipment, and the whole
class can't see the screen.

In the questionnaire, two students
suggested that the computer might be
about to replace the teachers. Nobody
else mentioned it, and I’m not sure that
it is a probability. What I do know is
that it can be a valuable aid to make
classwork intcresting and intelligible.
It can be a student-saver in make-up
work, helping to coach the timid and
encourage the onc who has missed
some days. It can be a teacher-saver,
allowing student tutering by machine
for general help, freeing the teacher for
special help sessions with some other
students.

The students believe the future of
the computer includes having more of
them and more use of them in all
classes. They perceive them as being
friendly and helpful, and an aid to the
teacher. Several of them wish there
were more units, so they could get
some time on them just for review.

I hope the budget for next year in-
cludes purchase of a couple of new
units for exclusive use in the
Chemistry department. My experience
and the students’ reactions would in-
dicate it would be money well spent.

Judith Toop is a Chemistry teacber at
Auburn Adventist Academy, Auburn, WA
98002.
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One Teacher’s PET

by Gloria Stein

The author, a fifth grade teacher,
discusses the growing
Invotvment of PET computers in
her classroom. As long as the
teacher remains involved and
aware, the results are nearly
always better than with more
conventional methods.

Catapaulted into the clectronic age by a
former student who burst inta my
classroom demanding, ''‘Mrs. Stein,
you have to get a terminal 50 [ can show
your class...!”’, my computer cxpertise
manifested itself in my reply: "'OK,
Bruce. Calm down. (Pause] What's a
terminal?’’

I found out. Soon, the clanking ter-
minal prattled messages from the com-
puter while excited fifth graders jab-
bered at each other, determined to pro-
duce the correct response required by
the program. I marveled at their height-
ened motivation. Previously, these
same students had not begged for spell-
ing, grammar, and math.

The fact that the judicious use of
programs is imperative if the computer
is to provide a genuine learning ex-
perience became patentiy clear at the
onset. The students, who had pencil/
paper experience with different math
bases, located a program that computed
problems in bases other than ten. When
I pur this program off-limits because
“"the computer does all the work,"’ the
children countered with self-assigned
homework. Many did ten to thirty non-
base ten problems a night, declared
they were working, and pleaded to use
the computer program to check their
computations. The groans of agony
heard when the computer indicated
they were in error formed a sharp con-
trast to the resigned silence with which
these same students received a cor-
rected paper/pencil assignroent from
me with incorrect answers checked.
These children convinced me the com-
puter is an incredible learning tool.

That was six years ago. Now, Law-
ton Schoo) houses six perky PETs used
in some way at most grade levels. Daily,
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the PETs, on their special carts, zing
down the halls propelled by eager com-
puter pushers heading for a specific class-
room. But that didn't happen overnight.

During the 1979 school year, Law-
ton was designated as one of two Ann
Arbor schools to pilot the usc of micros
at the elementary level. The first PET
arrived late in the year, and while the
children embraced it at once, the staff
was reluctant to face the new monster
during that busy secason. That allowed
time for the PET to tzain me. Conse-
quently, I was one step ahead of the rest
which, in education, automatically
qualifies you as a resource person. Anx-
ious to share a good thing, 1 wrote a
beginner's user guide for the staff,
trained computer tutors to work with
primary students, and produced pro-
grams using data specified by the
teachers. This involvement allowed me
to witness the introduction of micros at
all grade levels. No observation attenu-
ated my original conviction regarding
their inordinate value.

By the end of the two-year pilot pro-
gram, however, I had become adamant
on oxne point. For the micro to be truly
ciffective, a teacher must have a PET
and a selected set of programs available
on 2 full-time basis. During the 1981
school year, on an experimental basis,
my students and I enjoyed such luxuxy,
which afforded the implementation of
numerous applications.

Drill and Practice

"Don't use a computer like an elec-
tronic workbook.!’ Variations on that
theme are often heard from educational
computerists who work in lofty places.
1 have yet to hear it from an elementary
teacher who is directly accountable for
students leaming all that dull stuff.

Mea culpa! I believe drill and prac-
tice is an excellent use of a micro — if
needed. Most children regard work-
books as exciting as mushroom and
spinach pancakes, and many care not
whether their output is correct. They
“’do the work’* but do not learn.

To test this theory, I once reviewed
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a Janguage-arts concept in depth. A day
or two later, I assigned the related
workbook page. As always, the concept
involved was clearly printed at the top,
followed by simple directions. When
finished, I asked the children to close
their books and identify the subject
matter. Not one out of twenty-eight
bright children could do so. Each had
immediately spotted a pattern, followed
that pattern, skipped the title and
directions and, consequently, gained
nothing.

Not so with the PET. My most re-
cent battle was fought on the Field of
Punctuation. After workbooks and dit-
tos galore, the same habitual errors per-
sisted in student’s written work. (It is
appropriate to note that if traditional
workbooks and dittos really produced,
the children would have mastered basic
punctuation prior to fifth grade.)

So, the PET was deployed amid the
fray. As in the '‘workbook test,’’ I
merely assigned a specific programn.
Whartever appcared on the screen, in-
cluding directions, was read with in-
tense concentration. Each one cared
and was motivated to succeed. Many of
the first scores were dismal. Some cor-
rectly punctuated only two out of
twelve sentences; none achieved a
perfect score; all requested a second
chance. Magnanimously, 1 consented.
On the second round, the lowest score
was ten out of twelve. At this point, I
introduced a second program with new
data. Virtually everyone attained a
perfect score the {irst time. Meanwhile,
their written work reflected upgraded
skills. T am hard pressed to apologize
for using the PET for drill and practice
when it is unequivoeally indicated and
success is achieved.

In addition to concentrating on sub-
ject martter, precision and awareness
are spin-offs. Careless errors may be
legion in a given student’s paper, but
when dealing with the PET, perfection
is the only goal. [n one punctuation
program, many students did not space
after a semicolon. When told they were
incorrect, they bristled, '"Mrs. Stein,
there’s something wrong with this

49



computer.’’ 1 explained the program
demanded the space buc 1 did not regard
this as a punctuation error. The
children did. Nothing to do but go back
and try to match the PET’s precision.
As their teacher, I do not mind viewing
this phenomenon one bit.

The most graphic example of
computer-engendered awareness occur-
red when I worked with 2 younster who
used non-standard English. Eager to
learn, she responded to my written or
verbal corrections but there was no
carry-over in conversation. [ wrote a
simple, multiple choice program using
her own statements as data. Working
with the PET, she was forced to think
about grammar and chose the correct
response cach time. At her request, she
worked through ‘‘her’’ program several
times during the next few days. Subse-
quently, she began to correct herself.

Gerald T. Gleason, University of
Wisconsin, wrote an extensive article
for Educational Technology [March
1981]. Referring to his investigation in-
to then current research in computer-
assisted instruction, he makes three
summary statements that deserve
reflection:

‘1. CAl can be used successfully to
assist learners in attaining speci-
fied instructional objectives.

2. There appears to be a substantial
savings in time {20 percent to 40
percent) required for learning as
compared to ‘conventional’
instruction.

13, Retention following CAl is at
least as good if not superior to
retention following conventional
instruction.”

Three Is Not A Crowd

Contradicting the common assump-
tion that micros in education find one
silent child facing the PET, research
directed by Dr. Carl Berger, University
of Michigan, indicates that the op-
timpum number is three. The interac-
tion among the students while working
with the PET elicits increased learning.
Two or four students showed greater
gains than one or five. These conclu-
sions are easy to canfirm during class-
room use.

Programs demanding problem-
solving skills are a natural for small
groups. Appropriate for all students,
this usc is particularly applicable for
gifred children. Bright youngsters are
often denied dialogue with each other
because of the nature of the school's set
curriculum. Completing an assignment
long before the others, they pick up a
“free-reading’’ book, often unchalleng-
ing. Gather a few of these children, give
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them a PET, and all is changed. Observ-
ing their reactions to the micro and
each other, [ warch their brains wake
up. This is a far more scintilating ex-
perience than the enrichment
acitivities pormally provided by
teachers.

Social studies simulations produce
increased interest in history, geo-
graphy, and economics — subjects with
which the average fifth grader is less
than enchanted.

Language arts '‘games'’ often pro-
voke thoughtful use of phoneme/
grapheme relationships and, no matter
what the discipline, reading is upgraded
because the students read for their
specific purpose, as opposed to a
reading assignment dished out by the
teacher.

Students enjoy working with each
other in any discipline if the program
uscs a quiz format. Again, the goal is to
‘*beat the computer’’ and I have yer to
meet the group who is satisfied with a
passing grade; a perfect score must be
attained.

Everyone In The Pool!

When the PET is combined with a
large monitor, the entire class benefits
from its magical, stimulating capaci-
ties. It provides maximum use of com-
puter time, allows for a high degree of
teacher input and, for a blessed change,
low teacher visibility. With one or two
students manipulating the keyboard
while the others concentrate on the
manitor, the teacher can be in back of
the class. Because of the PET's impar-
tiality, the children’s eager acceptance
of the micro and a generally relaxed at-
mosphere, learning is achieved in a
completely non-threatening almost
social setting.

Further, the PET/monitor pravides
ideal conditions to fight, en masse,
specific hang-ups. For example, I have
yet to meet a new group of fifth graders
who have not internalized its self-
ordained thirteenth commandnient:
“Thou shalt be good in math only if
thou art the first one finished.”! A
story-problem program helps. When
the story appears on the screen, each
student’s task is to write the equation
needed to solve the problem. No
answers allowed! Student equations are
discussed and the correct onme iden-
tified. Only then js the solution entered
to gain approval from the PET. The
children become far more thounghtful
about mathematical concepts.

Subject matter may be any disci-
pline. Many prograrms tempt the user to
produce the correct, or optimum, re-
sults in the least number of turns or in
the shortest possible time. Problem-
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solving skills and logical judgements
based on knowledge of the subject must
be employed. ] have often seen insecure
students enthralled with this activity
who would normally reject the same
material if presented in written form be-
cause “'It’s too hard’’ or, ''Idon’t getit.”’

Last spring during a special Com-
munity Day, the president of our
Chamber of Commerce visited the
classroom while the children used the
PET/monitor and a program that de-
manded sharp problem-solving skills.
A few days later, I received a letter that
included the following: ‘1 was very
much impressed with the students’
ability to inceract with one another
with the computer acting as the focus
of their problem solving. 1f various
community and corporate boards could
approach problem solving with the
same focus, enthusiasm, and spirit of
cooperation, we would indeed live in a
better world."’

PET Specials

On occasion, Lawrton’s PETs are
gathered in the classroom for special
projects. One in particular challenges
the children to pull forth their keenest
problem-solving skills. Five com-
puters, armed with the same social
studies simulation, arc manned by
small groups. Each group mnot only
strives to outwit the program but also
to produce better results than the
others. Sometimes [ can almost detect
stcam wafting from the ears of the
working brains.

An afternoon soiree is fun. Again,
all computers are used but each with 2
different, carefully selected program
that addresses concepts currently, or
previously presented. Small groups are
assigned to each computer. After a
specified time (thirty minutes is com-
fortable) the groups rotate to the next
PET. As usual, the children apply
greater concentration, work diligently
for correct responses, are far more ex-
cited, involved, and motivated. Suc-
cinctly, they work hard. When they
meet their fricnds after school,
however, ] invariably hear remarks
such as: '“We played with the PETs all
afternoon. We didn't do any work at
all.’’ I never spoil it by telling them
otherwise.

Late in the school year, many
students need a major review of math
concepts. On occasion, my fifth grade
counterpart and I have split the grade
level depending on needs. One of us
provides the review; the other offers
enrichment activities using the PET/
monitor. The groups are not static. A
student may opt into the review group
for one or two concepts and then join
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the enrichment group. It is interesting
to observe the students who mneed
review because of previous poor ap-
plication on their part. Suddenly it
becomes very important to master a
concept in order to ''get to work with
the computer.

Software is Hard

The hitch in this positive picture is
software, because ninety percent of all
educational software is trash. Varia-
tions on that theme are heard whenever
three or more gather in the name of
educational computing. I question the
high percentage since it is what you do
with the program that counts. Teachers
often face the challenge of using a poor
text in such a way that a good learping
experience is provided. So it is with
computer programs. The day is gone
when T previcw a program and reject it
forthwith. I have leamed to question
what intrinsic merit it may have. For
example: 'NAME THE ELEMENTS."’
Fifth graders should learn the chemical
symbols for some common clements
but the identification of the obscure
ones becomes an excellent dictionary
cxercise. In this fashion, I've used
many programs advantageously.

The real software problem is lack of
time. Previcwing i1s a must; promo-
tional literature merely puts you in the
ballpark. This fact of computer Jife is
so obvious Ann Arbor is considering an
Elementary Software Committee whose
sole function will be to previcw pro-
grams, annotate those of merit, and
recommend purchase. Hopefully, this
will relieve individual teachers from
this time-consuming responsibility and
facilicate the procurement of effective
programs for our classrooms.

Conversely, some of my most suc-
cesful programs are public domain,
usually written by teachers or amateur
programmers. Disseminated through
user groups or shared teacher-to-
teacher, I'm always on the alert for
these.

Professional or not, 1 use few pro-
grams without changing them in some
way. The simplc removal of dircctions
when no longer needed saves LOAD/
RUN time and eliminates student
frustration.

During Lawton’s pilot program, we
discovered children do not care if there
are graphics in academic programs. The
removal of same is also a time saver.

Few programs make use of the
PET's internal clock. A mere two-line
addition to a program adds another
motivational dimension. It's fun to be
told how long it takes to achieve a
specified goal and, gratifyingly, the
students’ self-imposed task is to RUN
the program again and beat their own
time.

No. 53 - October 1982

Think Computer

[ must always '‘think computer."
Without constant teacher supervision/
input, a classroom computer can be
reduced to a meaningless toy in a mat-
ter of days. Non-academic programs —
true games — are bootlegged in or non-
sense programs written to the benefit of
none. Have you ever watched children
at the blackboard during indoor recess?
You don’t find weighty academic
achievement there, either. Micros can-
not be Jearning tools if parked in the
room and the children turned loose,
any more than learning can be an-
ticipated by mecrely plunking children
in a roomful of books. This fact in no
way diminishes the impact micros will
have on education and knowledgeable
computerists should help spread the
good news.

Adults are conditioned to feel that
education cannot ‘‘be fun.” Micros
have changed all that. To the children,
the most exacting program is a game.
Adults, denied the opportunity to see
the increased investment of attention,
concentration, and effort clicited by the
PET, suspect the youngsters arc frit-
terin' away their time.

Recently, it was necessary for a sub-
stitute to replace me. My plans clearly
stated that each child was to work
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through a given program. To my
chagrin, the substitute told the
students they ‘‘must have their work
done’’ before they could use the com-
puter. My priority item had been the
work with the PET. Kids arc fine.
Others need education in ‘‘thinking
computer.’’

Here To Stay

Over the years, the PETs have lost
none of their clectronic charisma. The
PETs have multiplied and so has swm-
dent interest. We like our PET. It is
cute, efficient, exciting, and durable to
the point of being care-free. It is
mobile, portable, and bless its little
CPU, easy to program.

Onc of our PETs has the original
calculator keyboard. Most of the key
labels are worn away. That’s use. A
keyboard guide was pasted under the
sceen. Several of my students refer to it
only rarely. They have the keyboard
memorized. That’s motivation!

Mus. Stein holds an AB in Sociology and a
Master’s in Social Work. She teaches fifth
and sixth grade in Ann Arbor, M1. You

may contact Mrs. Stein at Lawton School,
2250 S. Seventh St., Ann Arbor, M] 48103.

OHIO SGIENTIFIC

THE WIZARD’S CITY —
search for gold in the dun-
geons beneath the Wizard's
city or in the surrounding
forest. A dynamic adventure
allowing progress in strength
and experience. All OSI —
cassette $12.95, disk $15.95.

O0SI HARDWARE 15% OFF
RETAIL PRICES!

GALACTIC EMPIRE — a strat-
egy game of interstellar con-
guest and negotiation. Com-
pete to discover, conquer, and
rule an empire with the com-
puter or 1-2 other piayers. C4P,
CB8P cassette $12.95, disk
$15.05.

AIR TRAFFIC ADVENTURE —
a real time air traffic simula-
tion. C4P, C8P disks $15.95.
Plus S-FORTH, PACKMAN,
CRAZY BOMBER, ADVEN-
TURE, TOUCH TYPING, IN-
TELLIGENT TERMINAL and
more. Send for our free
catalog including photos and
complete descriptions.

(312) 259-3150

Aurora Software Associates
E 37 S. Mitchell @
# Arlington Heights S
llinois 60005

&
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TIRED OF ALL THE
“EXCEPT FOR. . ."S?

WITH THE NEW PRINTOGRAPHER
GRAPHICS PRINTING SYSTEM,
WE'VE GOT YOU COVERED!

RRRGTS>
S
>

S 0 A BT LIS
TSRS

PRICE: $49.95

(Collfomio Resldants odd &% soles rax.)

The PRINTOGRAPHER Is designed to fill all of your graphic printing
needs; withour having 1o worry about running Info the problem of it
almost working, “'except on your printer”, or “except for the lack of
that porticular fearure”, Whether you hove a daisy wheel or dot motrix
prinfer, the srandard version of PRINTOGRAPHER woriss on any printer
and Interfoce combination with graphics capabilities. In mony cases,
this Includes printers you moy not even have thought could print
graphics.

Just o FEW of the possible printers include: EPSON, PAPER TIGER, ANADEX,
NEC, DIABLO, QUME, MPI, SILENTYPE, OKIDATA. MALIBU; Interface cards
include: APPLE, S5M, CCS, MTN COMP. CPS, MPI, GRAPPLER, TYMAC,
PROMETHEUS and more!

In oddition to versafile print options (eosy aopping, varioble magnlfi-
colions, normal/reverse inking, vertical/horizontal format, etc.)
PRINTOGRAPKER offers such unique features as rhe ability 1o prinr
pictures direcrly from disk (without loading o file), spooling vio our
DOUBLETIME PRINTER padkoge. or sending picrures over a phone line
using ASCII EXPRESS. You can even pur graphics in your text documnents
with our rext editor software, THE CORRESPONDENT, Asif tharwasn't
enough, we've made it easy 10 put the PRINTOGRAPHER routines righ
in your own progroms 1o do Hi-Res prinfing immediately during their
aperofion, wirhout having 1o save screen images ro diskl

We aiso know you see g lor of advemising these doys fora truly over-
whelming volume of software, all daiming fo be the best, so we moke
rhis simple guarantee:

IF YOU CAN FIND A BETTER PACKAGE THAN (OR ARE AT ALL UNSATISFIED
WITH) THE PRINTOGRAPHER WITHIN 30 DAYS OF PURCHASE, SIMPLY
RETURAN THE PACKAGE FOR A COMPLETE REFUND, NO QUESTIONS
ASKED!

For more informorion. see your local dealer, or write SOUTHWESTERN
DATA SYSTEMS for a free carolog. If your dealeris out af srock, we con
ship PRINTOGRAPHER 1o him within 24 hours of o call ta our offices.

REMEMDER: WITH PRINTOGRAPHER, YOU'RE PICTURE PERFECT!

southuwestern’
dato swstems

10761 -E Woadside Avenue s Santee, California 92071
Telephone: 714/562-3670

Computer Stop 16K
Ram Board
$79.95

This high quality 16K Ram
board acts like a Language
Card when plugged into slot
0 of your APPLE Il. Compat-
ible with Basic, DOS 3.3,
CP/M, PASCAL, LISA 25,
and VISICALC, With this card
you get high quality, low
price, compatibility, and a 1
Year Manufacturer Warranty
all for $79.95.

LAZER Lower Case
4+Plus Il
$34.95

The best lower case adapt-
er available for the APPLE Ii.
This feature packed board
has twice the features of
competing boards. The
Lazer Lower Case 4Plus Il
is the only lower case adapt-
er that works with VISICALC
and is recommended by
Stoneware for D8 MASTER.
The Lower Case Plus lll is
expandable to 4 character
sets (2 on board), has inverse
lower case, includes ASCII
and Graphics, and is compat-
ibte with most word proces-
sors. NOTE: For REV. 6 and
earlier order Lower Case
4Plus at $44.95.

LAZER Keyboard
4 Plus
$69.95

The Lazer Microsystems
Keyboard < Plus has a 64
character type ahead buffer.
The buffer can be cleared or

business days to clear). We
include $2.00 COD charge).

handling (minimum $10.00).

ranty.
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disabled. The Keyboard
<+ Plus lets you use the shift-
key as a typewriter shift-key,
allowing you to enter directly
the 128 ASCII character set
from the APPLE keyboard.
The Keyboard 4+ Plus maybe
installed on any APPLE Il

Computer Stop
Omnivision
$129.95

Looking for an 80-column
card? Look no further! Now
all your Basic, CP/M, and
Pascal programs can take

advantage of a full 80-
column display.
Wizard-BPO
(Buffered Printer Interface)
$139.95

This outstanding parallel
interface card comes with
16K of Ram instalied, ex-
pandable to 32K This card
also has Graftrax-like fea-
tures. So now you no longer
need to wait to use your
APPLE (1l while your printeris
busy. Compatible with Basic,
CP/M, Pascal.

Microtek Parallel
Printer Interface
$59.95

This popular printer inter-
face card, manufactured by
Microtek. is a steal at $59.95.
The printer card comes com-
plete with a cable and a Cen-
tronics compatible con-
nector (Amphenol). Works
with basic, CP/M, and Pascal.
This card also has graphics
capabilities.

ORDERING INFORMATION
We accept: VISA/MASTERCARD (include card #, ex-
piration date, and signature), Cashier or Certified Checks,
Money Orders, or Personnal Checks (please allow 10

also accept COD's (please

Please add 3% for shipping and handling (minimum
$2.00). Foreign orders please add 10% for shipping and

California residents add 8% sales tax. All equipment is
subject to price change and availability without notice. All
equipment is new and complete with manufacturer's war-

(714) 735-2250
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Microcomputers in a College
Teaching Laboratory — Part |

by Howard Saltsburg, Richard Heist, and Thor Olsen

At the University of Rochester,
microcomputers save students
time and the college money. In
the first article of a four-part
series, the authors give an
overview of the involvement of
microcomputers in their
teaching laboratory. The
remaining articles will cover in
detall some specific
applications.

Typically, the use of computers in an
enginecring curricitlum involves numer-
ical solution of mathematical problems.
In many cases the complexity of these
problems makes the use of anything
other than a large computer impracti-
cal. Mainframe or minicomputer use in
a laboratory environment, on the other
hand, is often precluded by the cost per
station and the (perceived) need for
complex and expensive interfacing. In
addition, the intricacy of many time-
sharing computer operating systems
tends to discourage laboratory use.

The evolution of the microcom-
puter into a powerful, relatively inex-
pensive, stand-alone device has changed
the complexion of the problem for
laboratory use by foreing a clearer ex-
amination of what one really needs
from a computer in such a situation.
The problem still remains, however, of
exploiting the potential of the micro-
computer with only minimal funds and
without resident expertise.

For the past three years the Depart-
ment of Chemical Engineering at the
University of Rochester has been
developing an undergraduate laboratory
program built around the use of the
microcomputer. This article provides
an overview of that program.

Objectives of the Program

The primary objective in installing
computers in the laboratory was to im-
prove the scientific and chemical
engincering content of tbe laboratory
experience. This was accomplished by
reducing the tedium of extensive data
acquisition and data reduction, and
through the introduction of experi-
ments that had not been feasible
without computer assistance. At the
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same time, we expected the laboratory
cxperience would demonstrate to the
students the more general utility of the
compiiter as an engineering tool.

Selecting the Computer

A review of the laboratory program
made it clear that most experiments in-
volved slow acquisition of modest
amounts of relatively low-precision
data. Thus, it was clear that a large
computer with massive file storage
capacity and high-speed computation
capability was really not nccessary.
Given the poor ability of a multi-user
system to accommodate the real-time
needs of a laboratory, and the high
costs of terminals and linkage, the
microcomputer appeared to be the best
choice for our application.

For the program to bec successful,
the chosen system would have to be
user friendly; beginners had to be able
to work with it effectively after only a
short introduction. This requirement
climinated the single board computer
as a possible choice. The self-contained
microcomputer with built-in high-level

language, machive coding capability,
and sufficient I/0 facilities, seemed to
meet our nceds most adequately. The
fact that these devices are highly inter-
active made them even more desirable
for the teaching situation.

The final choice of hardware was
dictated both by intrinsic features and
by the need for a cost-effective solu-
tion. Program and data file storage had
to be reliable, and the high cost of disk
drives made a tape-based system de-
sirable. The need for easy /O opera-
tions, simple file manipulation, and
machine coding capability with easy
interfacing to a high-level language, all
combined in a sturdy, readily transport-
able unit, led to the choice of the Com-
modore PET. The subsequent introduc-
tion of an educational discount made
the PET even more attractive.
Although the lack of high-resolution
graphics appeared to be a problem in-
itially, this has proven not to be the
case. It has been sufficient to display
crude (quarter-cursor) graphics on the
video screen. When high-resolution
output is needed, inexpensive dot-

University of Rochester Chemical Engineering students during a laboratory ses-
sion. The three computers In the foreground are each being used with a separate
experiment to make temperature measurements. Each of the four computers In the
background are interfaced to gas chromatographs and are belng used for data
acquisition and analysls. Both applications Involve the QM-100-amplifier comblina-
tion discussed In the text for A/D conversion.
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matrix printers are uscd to make it
available as hard copy.

Interfacing

A common barrier to laboratory use
of computers is the problem of getting
analog signals into the compurter and
using digital signals to control analog
devices. The design of the sophisticated
converters needed for high speed and
high precision is not simple, but when
the parameters of an actual system are
carcfully considered, the problem often
becomes more tractable. Typical out-
puts of analog transducers in use were
voltages that had been monitored with
chart recorders and voltmeters. How-
ever, rnost experiments in our labora-
tory actually required only slow | <10
Hz), low-resolution (8-bit) data conver-
sicn. [Interestingly, many industrial
and research applications have similar
characteristics.| Thus, while A/D and
D/A conversions are essential to the
laboratory program, their level of
sophistication or complcxity need not
be very high.

With only limited electronic experi-
ence, and no desire to become electronics
experts, what was needed was to find a
literature intended for the builder and
user, rather than for the designer of in-
terfacing devices. The microcomputer
magazines filled this necd and proved
to be a rich source of information on
both hardware and software.

For instance, a threc-channcl A/D
converter utilizing a pulse-width
technique is available (advertised in
microcomputer literature) for less than
$100.00 (QM-100, Analog Systems,
Tucson, AZ). The QM-100 provides 8-,
10-, or 12-bit resolution with conver-
sion rates up to 50 per second — more
than fast enough for most of our pur-
poses. The design utilizes the internal
counters of the computer to measure
elapsed time hetween the start of a
voltage comparison {input vs. QM-100-
generated Jinear ramp) and the point of
match. Only two bits on the I/O port
arc required per channgel, onc to trigger
the converter, and one for the end-of-
conversion signal. The basic circuit
board of the QM-100 comes already
assembled, so making the final connec-
tions and adding a power supply is sim-
ple, even for the beginnecr.

In many typical applications for
such a convertey, c.g., reading a ther-
mocouple voltage, the transducer sig-
nal is too small for the A/D converter,
often by a factor of 1000. In such cases,
an operational amplifier must be added
to the analog eircuit to bring the input
voltage into the usable range. Again the
microcomputer magazine literature
enabled us to construct simple devices
to provide the needcd signal boost.
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Since temperature is one of the im-
portant parameters of chemical en-
gineering experiments, an article in
MICRO [26:31} describing the use of
the 555 timer integrated circuit as an
inexpensive A/D converter for resis-
tance transducers, including thermis-
tors, was particularly helpfnl. The use
of thermistors instead of thermo-
couples resulted in significantly lower
cost of the tempcrature-measuring in-
terfaces, and the need for signal
amplification was eliminated. The 555
interface also uses a pulse-width
technique, so the necessary software
required litele change from that used
with the QM-100. Moreover, the addi-
tion of a single integrated circuit, a
multiplexer, made it possible to con-
struct a 16-channel digital ther-
mometer and still use only one 8-bit
I/0 port. Since most of our experi-
ments either are steady-state or invoive
only slow changes with time, the data
acquisition rate is not important.

Other articles dealing with D/A
converters based on a resistance net-
work [R-2R) and AC power control, both
on/off and variable output, have made it
possible to add these features to several
experimments.

The Laboratory Program

The undergraduate laboratory pro-
gram begins in the sophomore year
with a course designed to provide back-
ground macerial appropriate to under-
standing how the computer works and
how it can be used in a laboratory en-
vironment. An introduction to digital
clectronics is provided and used to
discuss the operation of the computer
and interfacing devices. The structure
and logic of programming languages are
also discussed, and aspects of computa-
tional techniques are introduced and
practiced.

Initially, laboratory sessions pro-
vide practice in computer use: pro-
gramming, file handling {data and pro-
gram), controlling the I/O ports and
special features, such as the built-in
clock. Next, clements of machine-
language programming are covered in
sufficient detail to enable the student
to write programs for simple data ac-
quisition and manipulation.

The first I/0O experiment utitizes an
array of eight light-emitting diodes to
map the parallel port output. This LED
array has proven to be a very effective
teaching too). The message is under-
stood very quickly: if you can selectively
control these LEDs, you can control
anything that can be switched
electrically.

Onc section of the course is used o
introduce structured programming lan-
guages, rather than langnages such as
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BASIC and FORTRAN. The desire to
avoid using disks in the laboratory has
restricted the choice of languages.
Since it was important that the lan-
guage taught in the introductory course
should be available for the students’
future laboratory work, the University
of Waterloo Structured BASIC
(available in ROM for the PET) was
chosen. Both Pascal and FORTH are
available to interested students, but on
a somcwhat limited scale.

The introductory course concludes
with 2an experiment demonstrating
how a computer mighc be used to con-
trol 2 chemiecal process device.
Although chemical engineering stu-
dents typically do not see control
theory until they are upper classmen, a
simple laboratory experiment was
developed to illustrate elementary
forms of process control. The device, a
small, recirculating air heater, is self-
contained and requires only standard
AC power. The clectronics consist of a
555-thermistor temperature sensor and
an opto-coupled triac for AC power
(heater) control. Thc dynamics are
plotted on the screen or with a dot-
matrix printer so that the temporal
behavior of the air bath temperature
can be readily observed, and direct
comparison can be madc of alternative
contro) strategies. The students are ex-
pected to write their own versions of
the high-level language applications
program (the control algorithm). They
are given the machine-language routine
for data acquisition and the thermistor
calibration data to save time.

Subsequent laboratory courses in-
volve typical studies of engineering
principles and processcs. Heat-transfer
experiments that involve measurement
of a steady-state temperature have been
simplified considerably, as suggested in
the previous discussion of interfacing.
One study of transient heat transfer il-
lustrates how the computer can en-
hance the engineering content of an ex-
periment. Previously, you could only
study slow transients because the ex-
perimental conditions were limited by
the response time of the chart recorder.
With the computer and a relatively tast
commercjal A/D converter used for
data acquisition, transient responses
over a few seconds can be followed in
detail, and the digital data can be stored
on magnetic tape, readily available for
future analysis. Thus, phenomcna that
could not be resolved by conventional
laboratory equipment, can now be rou-
tinely studied.

Chemical reaction experiments
constitute an important part of our lab-
oratory program. One study, in which
the progress of a chemical reaction was
followed by observing the fading of a
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pink color, required a simple, but costly

colorimeter. By replacing the col-
orimeter with a green LED and a photo
resistor — and using the 555 A/D con-
verter — 1t was possible to interface the
cxperiment to the compurer and, at the
samc time, substantially reduce the
cost of the apparatus. The colorimeter
is now so simple that it requires no
maintenance.

The gas chromatograph, an instru-
ment designed to carry out chemical
analysis of mixtures of gases or vapors,
is 2 mainstay of the analytical compo-
nent of our laboratory. Conventionally,
data reduction consists of measuring
arcas under curves produced by a chart
recorder, a tedious task that is prone to
errors. The computer is now used to
both acquire and analyze the data on
line, and the disadvantages are virtually
eliminated. The interface is a standard
op-amp and QM-100. A fairly complex
program, written by a student, is used
to carry out the data reduction. The
results, which include areas and ap-
pearance (retention) times of peaks, as
well as a plot of the curves, are
available on the screen, or as high-
resolution hard copy on a dot-matrix
printer. With the tedium of data collec-
uon virtually eliminated, more atten-
tion can now be devoted to the inter-
pretation of results.

Since the implementation of the
undergraduate program, there has been
increasing interest in use of microcom-
puters in the rescarch laboratories. For
instance, spectropbotometers used in
research projects have been interfaced
to computers using the op-amp/
QM-100 combination. High-resolution
printouts of optical spectra are com-
parable to the output of much more ex-
pensive instruments.

The Universal Instrument

The combination of computer, A/D
converter, graphics printer, and
cassette recorder represents a kind of
universal laboratory instrument. When
it is advantageous to interface an ex-
periment or an instrument to the com-
puter, the same system can generally
be used. The universality has simpli-
fied the ongoing addition of new ex-
periments to the laboratory program. It
has also made duplication of set-ups
and maintenance of spare components
cheaper — an important consideration
in the face of rising engineering enroll-
ment. An example is our recent adapta-
tion of an experiment to study the
dispersion of dye in liquid flowing in a
pipe. Eight sensors of the LED-
photocell type were clamped around a
50-foot, clear plastic tube, These sen-
sors are interfaced vig the standard 555
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Chemical Englneering students using a computer interfaced to a gas chromato-

graph. The students use gas chromatographs to analyze mixtures of chemicals.
The computer is used both to acquire and analyze the data. Using the computer

saves hours over conventional methods.

timer A/D to yield a system that per-
mits continual monitoring of the dye
concentration at different points along
the flow path without disturbing the
flow characteristics of the system.
The hardware standardization also
simplifies the writing of new software,
since most of a program needed for a
new experiment can be taken from pro-
grams that already have been written.
In the case of the dye-dispersion experi-
ment, for instance, the only program-
ming change required was to accom-
modate the number of sensors uscd and
add appropriate calibration constants.

Concluding Remarks

The development of the laboratory
program has been aided by the com-
puter magazines, an often overlooked
resource for both academic and in-
dustrial applications. Alcthough several
available books are very helpful, the ar-
ticles in the popular microcomputer
magazines are often more appropriate
both for beginners who wish to use
computer-aided laboratory operations
without spending excessive amounts of
time or money on the project, and for
more experienced users who can take
advantage of more sophisticated
applications.

Although this article has stressed
the undergraduate laboratory program,
it is important to note that the suc-
cessful operation of that program has
had consequences outside the labora-
tory. It has created awareness of the
power and utility of the microcom-
puter, both among students and faculty.
Thus expansion of microcomputer use
into classrooms and research labora-
tories has begun, and independent use
of the computers by students is rapidly
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increasing. Business-oriented applica-
tions have also become more popular as
the availability and ease of use of the
system is repeatedly demonstrated. It is
clear that the program is expanding in
scope and popularity.

Details of the specific laboratory ap-
plications mentioned above, as well as
other applications, will be discussed in
future articles.

Selected Literature Resources

Magazines:

BYTE; COMPUTE!; MICRO, The
6502/ 6809 Journal; Microcomputing;
The Transactor (Canada); Popular Elec-
uronics, Radio Electronics.

Books:

1. De Jong, Marvin L.: Programming
and Interfacing the 6502, with Ex-
periments; Howard W. Sams & Co.,
Inc.

2. Downey, James M. and Rogers,
Steven M.: PET Interfacing; Howard
W. Sams & Co., Inc.

3. Hampshire, Nick: The PET Revealed;
Nick Hampshire Publication.

4. Leventhal, Lance A.: 6502 Assembly
Language Programming: Osborne/
MecGraw-Hill.

5. Texas Instruments Learning Center
Book Series; Radio Shack.

6. West, Racto Collin: Programming
the PET/CBM, The Reference En-
cyclopedia for Commodore PET/
CBM Users; Compute! Books.

7. Zaks, Rodnay, Programming the
6502: Sybex.
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ATARI |

249
3369
469

16K ...
32K ...
48K ...

410 Recorder
810 Disc Drive
822 Printer

825 Printer . ...
830 Madsm ...
820 Prinisr . ...
850 Interlace
CX40 Joy Slick
CX853 16K RAM

HOT ATARI
GAMES

Caverns of Mars
Asleroids

Missife Command
Star Raiders
Canyon Climbar

PAC-MAN

Mouskaltack .
Jawbresker . . .
Ghast Hunter

Telecommunications
Modems

Hayas
. $239.00
$199.00
$279.00
. §308.00
$239.00
... $169.00
. $159.00

Chronograph

Micromodem ()

Micromodem 100
Novation Auto

Anchor Modem

VISICORP

VISICALC

Applell+ .......
AR | B

Also available are:
VISIDEX
VISIFILE
VISIPACK

VISIPLOT
VISITERM
VISITREND

In Nevada
CALL
1702)5&3-2654

16K ...
32K ...
48K ...

Microtek 16K RAM

Microtlek 32K RAM ..
Ramdisk {128K) .

Inlec 48K Board

Intee 32K

One year exlended warranty .
481 Entertainer

482 Educator

483 Programmer ...

484 Communicator

T s119.98
. $70.00

ROM CARTRIDGE GAMES
FOR YOUR ATARI

Krazy Shool Cul
K-razy Keillers
K-razy Antics

K-slac Patrol
STICK STAND ¢
5699 e
ARCADE ACTION FAOM YOUR
ATARIJOYSTICK

MONITORS

MOC o Lt s ss G d e s evsod e 916900
Cole b san cimanseg o se=ss ... $339.00
.. 5699.00
. §429.00

OTHERS
Zeaith9 " (Green).. ... ...oovoer cvannn
BMC 12" Green

Color il ........

. $109.00

SOFTWARE

We slock manulaciurer's and third party software
Jor most all compulers on \he market! Call loday
lor 8 copy of our new

CATALOG

You'll lind programs by Alari, APX, Data Soft
Crysla! Soltware, EPYX, Synapse, OnLine, Arcade
Plus, K-BYTE. Magis. Canadian Micro. Professional
Software, Creatlve Soltware, B8P\, VISICORP, Com-
modore, NEC and of course our own!

FRANKLIN
ACE 1000

64K Personal Computer
Hardware, software and
peripheral compatable with the
Apple 1l and even has some fea-
tures not found on the Apple.
MICRO-5C) Apple IJFranklin compatable Disk Drives!

Call now for best price!!

Finally, a dual disk drive for
the Atari 800/400. Both single
and dual drive models read
both sides of the disk! Will
read all disks written for Atari
B10. CALL FOR INTRODUCT-

NEC

COMPUTERS
$749.00
.. $740.00
$549.00

... $349.00
- $858.00
- $1599.00

Maxell Disks

MD | (box ot 10)
MD |l {box of 10)

MFD Il (8" Doubfe Density)
Syncom {box of 10}

Computer Covers

Commodore VIC-20 $6.99
§6.99 Commodore 8032 $14.99
.. $6.99 Commodore
.. $6.39 8050/4040

Atari 400
Atari 800 . .
Atari 810

8-3311

P.O. Box 6688
Stateline,
NV. 8944%




HEWLETT

("/’ PACKARD

[——v—r"—v-v'r-Y—.

%1969

$1799.00

... $1999.00
$169.00
$1799.00

HP+85 16K Mamory Module
5%" Dual Master Disc Drive
Hard Disk w/ Floppy

Hatd Disk

“Sweet Lips" Plotter

BO Column Prinler
HEWLETT
PACKARD

&
HP 41CV
CALCULATOR

5239

. $189.00
$79.00

... $114.00
. §115.00

MX 80 wiGraltrax
MXBOFTH( .. .

ADA 1600 Parallel Printer to CBM .. ..

ATC-1 Patallel Printer to Alari 8o
AP-80 Apple Paralle) Card & Cable .. ...... ...
IBM-1 Parallel Printer to 18M .

In'stock items shipped same day you
call. No risk, no deposit on C.O.D.
orders. Pre-paid orders receive free
shipping within the continental United
States with no waiting period for
certified checks or money orders.
All advertised prices include a 3%
cash discount from normal credit card
prices. NV and PA residents add sales
tax. All items subject to availability
and price change.

CBM 8032

\ -

Word Pro 5 +
Word Pro d+ ... Lo
Word Pro 3 +

§319.00

... $299.00
... $138.00
... 8379.00
. §219.00

Televideo
Terminals

RS A

 TEC
PRINTERS

$1395.00

Starwriter

F10-40CPS

F1055CPS ... .. -
Prowriter 85104
Prowriler 1550
ADA 1450 Serial Printer to CBM
ATYC-2 Serial Printer o Atari
AP-810 Apple Serial Card & Cable

$499.00
$799.060

CENTRONICS
PRINTERS

2 Meler RS232-RS232 Cables .

— ALSO —
Diablo 830 Special
Talley 8024-L
IDS Prism
Daisywriter

999

Commodore
Business Machines

8096 Upgrade Kil ..
SuparPet.........

2031

8250 Doubled Sided Disk Drive
D060 5 Megabyte Hatd Disk
D5090 7.5 Megabyte Hard Disk

VIC 1530 Commadore Datassetle

VIC 1530 Disk Drive . ...

VIC 1515 VIC Graphic Printer ... .........

VIC 1210 3K Memary Expander .

VIC 1110 8K Memory Expander . 7

16K VIC Expansion ............ N e B i
VIC 1011 RS232C Terminal Interface

VIC 1112VIC IEEE-488 Intertace ,..............
VIC 1211 VIC 20 Super €xpander

VIC Mother Board

Smith-Corona

Letter QW

Daisy Wheel
12 CPS Text Printer

OKIDATA
PRINTERS

84 Parallel
84 Serial . ...

$469.00
$589.00

.. $10%3.0D
$1248.00

Okidala 82A and 83A Printers come equipped
with both parallal ports & RS232 Sernal ports.

ADDITIONAL MANUFACTURER'S DISCOUNTS AVAILABLE TO QUALIFIED EDUCATIONAL INSTITUTIONS
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announcinG ElectroScreen™
the Superior Alternative

to the Traditional Alphanumeric Terminals

e :
NS \’\'I‘_JF | d

The ElectroScreen™ Intelligent Graphics Board Features:

Terminal
e Terminal emulation on power-up
e 83 characters by 48 lines display
Intelligence e Easy switching amor‘wg user-defined characiter sets
e Fast hardware scrolling

» 6809 on-board mpu
Additional Features

e 6K on-board firmware
e STD syntax high level graphics command set ® S3-50C and SS-64 compatible board
e Board communicates with host through parallel latches

e Removes host graphics software burden
e Flexible text and graphics integration e Composite and TTL level video output
s 8 channel 8 bit A/D converter

® Mulliple character sizes
e User programs can be run on-board e Board occupies 4 address bytes

See your dealer today!
The ElectroScreen manual is available for $10. credited toward purchase of the board.

Graphics
e 512 x 480 resolution bit-mapped display
e Interleaved memory access — fast, snow-free updates

The ElectroScreen has a 90 day P -t

warranty from purchase date. ,v nc

Dealers, please contact us for our | r (703) 671 -3900
special introductory package. 3711 S. George Mason Dr., Falls Church, Va. 22041
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A Personal Computer
for Untrained Users

by Lynda B.M. Ellis and John R. Raines

The authors describe programs
to assist users in operating a
computer in an unsupervised
environment. Human engineering
concepts for the success of this
system are considered. Although
in Applesoft BASIC, they could
easily be translated to other
BASICs with cursor control.

MENU and HELP
require:

Apple )l Plus
with at least 32K RAM and
one disk drive

Can the average person, without typing
or other special skills, use a conven-
tional personal computer system fox
the first time without human instruc-
tion? More specifically, can an un-
prepared person sit down at a strange
computer, interact with it for a few
minutes, and walk away with useful in-
forrnation? This person cannot be ex-
pected 0 read a manual, or even to
follow computer-displayed instruc-
tions correctly at all times. Language
skills and coordination may be poor, at-
tention span may be short, and the en-
vironment may be distracting. How-
ever, the cost of a human instructor or
assistant would be much more than the
cost of providing access to the com-
puter system.

We have developed and imple-
mented a system that can be used with
minimal supervision. It has been in use
for more than two years and is well
received by its users. We would like to
describe the design features of this suc-
cessful system.

Setting

We have developed a health
awareness package that includes six
lessons on health topics. Within this
package, a MENU program allows users
to choose a lesson, then collects evalu-
ation data on each lesson. A HELP pro-
gram describes the computer and key-
board!23.4. This package has been vol-
untarily used by hundreds of completely
untrained people with minimal super-
vision and assistance. A user's en-
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counter with the package is dia-
grammed in figure 1.

The computer system is Jocated in
the waiting room of the Community
University Health Care Center, a
general medical clinic serving a low in-
come, urbap community in south-
central Minncapolis. Patients are free
to use the system before and after ap-
pointments. A few arc directly referred
to specific lessons by their health care
providers®.

The patients arc primarily under 40,
and often un- or undcr-cmployed.
Many have not completed high school.
Approximately half are members of a
minority group. A clinic receptionist
oversees the computer and turns the
system on at the start of the day. The
receptionist’'s computer training con-
sists of being shown the location of the
power switches and being encouraged
to use the system for herself.

The receptionist does not shoo

Person decices
lo use the

compules

Y

Computer gisplays |
~¢

! Figure 1: A diagram of a person’s use of the health awareness package. The items
enclosed by quotation marks are direct quotations {rom the package.

a list of games.

any listed
game ol interest to
this person?

Person
chooses
game.

Y

Computer displays
a short description
of the chosen game.

“Do you
want 1o play
this game?’,

Compuler asks questions
on the screen.
Person supplies answers

Person
leaves.

“Thank you
lot playing
this game.™

A

Compuler asks and

from the keyboard.
Computler displays
personalized heafth
information.
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T lallies responses to
evaluation questions.
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children away from the compnter; in-
deed, the youngest ones enjoy spelling
their names on the TV screen. Without
purposefully following directions, they
don't get far into 2 lesson and the
system can be re-started when they
leave. The children may attract adults
to the computer, as they tend to dispel
any fear that the system will '‘bite.”’

In this setting, our system has been
voluntarily used approximately ten
times a day with minima! problems.

The computer system was placed on
a typewriter stand, several inches lower
than a standard desk, to improve key-
board access. An unanticipated advan-
tage of this lower placement is that the
TV, which rests directly on the com-
puter, is less easily read by persons
behind the user. Thus the system is
somewhat more private, but remains in
a prominent position in the waiting
room. A colorful poster emphasizes its
location. The system was placed in the
direcet line of sight of the receptionist,
to prevent vandalism or theft.

We had two alternatives for a video
display unit: a standard color TV set or
black-and-white TV monitor. Color
would certainly add visual interest to
some lessons and would artract more
attention than a black-and-white im-
age. However, text is more difficult to
read on a color TV, and presenting
readable text was of greatest impor-
tance in this application. Also, a color
TV might be more likely to be stolen
than a black-and-white monirtoy, and a
TV with a channel selector may be
diverted to the watching of soap operas,
ctc. We have been pleased with our
choice of the black-and-white monitor.

One system constraint not under
our direct control was hardware
reliability. To minimize down timc,
we did arrange for a complete main-
tenancce contract, including use of a
‘“loaner'’ machine in the event of a ma-
jor problem. This loaner has not yet
been needed; luckily, the only hard-
ware failure in our first two years of
operation was a burned-out power on
signal lamp.

Software Design

The software design principles we
have tried to use throughout the pack-
age will be discussed using examples
from the programs. The package was
repeatedly tested on volunteers with
one of ns looking over the user’s
shoulder (but trying to keep assistance
to a minimum) before it was placed in
the unsupervised clintc environment.
We could not expect clinic users or the
receptionist to fill outr Software Prob-
lem Report forms. The package is writ-
ten primarily in Applesoft BASIC, with

80
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MENU Listing

10
15

20
25
30

35

39

40
45

50

S4

GOSUB 63600: TEXT
FLAG > 7 THRN 200

DATA “HELP","SMOKING", "EXFRCISE WEIGIT","LIFE FXPECTANCY","BIRM CO
NTROL" , "CORXARY RISK","LIFESTYLE"

POR Y = 1 TO FLAG: READ N$: NEXT

TEXT : DIM Z(7,4).C{7,5):F$ = “"ACCESS DATA": VTAB 23: PRINT CS$;"“NOMON
I,c.0"

HOME : PRINT "“THIS ENDS THE “;N$:" GAME.”: VTAB 5: PRINT "PLEASE HELP
US TO HELP YOU BETTER.": UTAR 8: PRINT "HOW HELPFUL WAS THIS GAME F
OR YOU?"”

PRINT : PRINT ‘TAB( 3):"1 NOT HELPFUL, A WASTE OF TIME": PRINT : PRINT
TAB( 3);“2 SLIGATLY HELPFUL": PRINT : PRINT TAB( 3):"3 MODERATEL
Y HEXPFUL": PRINT : PRINT TAR( 3);"4 VERY HELPFUL, I'D RECOMMEND I
o

VTAB 19: YTAR &: PRINT “HIT RETURN AFTER YOUR ANSWER.":: WTAB l: TNPUT
D$:D$ = LEFTS (DS,5): REM MORE THAN 20 DIGITS CAN CRUSE ERROR IN V
AL

: SPEED= 255:CS = OHR§ (4):DR$ = ““: TP FIAG < 1 OR

DL = VAL (D$): IF DL ¢ 1 OR DL > 4 THEN VTAB 20: PRINT TAR( 5);"PLE
ASE TYPE 1, 2, 3 OR 4": GOTO 39

HOME : VTAB 3: PRINT “WILL YOU O1ANGE ANY LIVING HABITS": PRINT :
"RECAUSE OF THIS GAME?”: PRINT

PRINT TAB( 3):"1 DEFINITELY NOT": PRINT : PRINT TRB( 3);"2 PROBAB
LY NOT": PRINT : PRINT TAB( 3);"3 PERIAPS": PRINT : PRINT TAB( 3)
;"4 PROBARLY YES": PRINT : PRINT TAB( 3);"S5 DEFINITELY YES": PRINT

PRINT

VTAB 20: HTAR 6: PRINT "HIT RETURN AFTER YOUR ANSWER.";: HTAB 1: INPUT
pD$:D§ = LEFTS (D$,5)

S5 D2 = VAL (D$): IF D2 < 1 OR D2 > 5 TAEN VTAR 21: PRINT TAB( S5);"PLE

60
62
6s

7
74

ASE TYPE 1, 2, 3, 4 OR 5": GOTO 54

PRINT : PRINT TAB( 4);"THANK YOU FOR PIAYING THIS GAME."

PRINT CS;“OPEN":FS: PRINT C§;"READ":F$: INPUT DAS

FORI=1T07: FORJ = 1 TO 4: TNPUT Z(1,J): NEXT J: NEXT I: FOR I =
1T0 7: FORJ =1 TO 5: INPUT C(I,J): NBXT J: NEXT I

PRINT C$;"CLOSE"; F$

PRINT CS; “OPEN";F$:Z(FLAG,D1) = Z{FLAG,D1) + 1

75 C(FLAG,D2) = C(FIAG,D2) + 1

77

a5

100
110

120

130
140

145
150

180
200
205

210
220

230

240
250

2860
270
272
275
280
325
330

340

PRINT C$;"WRITE';F$: PRINT DAS

FORTI =1 TO 7: FORJ = 1 TO 4: PRINT Z(I,J): NBXT J: NEXT I: FOR I =
1 T07: FORJI =1 TO 5: PRINT C(I,J): NEXT J: NEXT 1

PRINT C$; “CIOSE": CLEAR :C§ = CHRS (4):
GOTO 200

HOME : VTAB 5: RETURN

VTAB 22: PRINT “PRESS RETURN TO CONTINUE"; : INPUT D$: GOSUB 100: RETURN
VTAB 21: YTAB 4: PRINT “WOULD YOU LIKE TO TRY THIS GAME?": PRINT : PRINT
" (TYPE Y OR N AND HIT RETURN) “:

POKE 216,0: INPUT D$:D$ = IEFTS (DS,1): IP D§ = "N" TEN GOTO 200

IF D$ ¢ > "Y' TIEN VTAB 23: PRINT * PLEASE TYPE Y OR N AND PRESS R
£TURN™: : GOTO 130

HOME : VTAB 2: PRINT "NOW GOING TO “ES™ ....- "

IFHT = | THEN FOKE 103,1: POKR 104,64: POKE 16384,0: REM LOAD ARD

VE HI-RES SCRERN 1

PRINT C$"RUN"E$

HOME :HT = 0: PRINT TAR( 9);"HEALTH AWARENESS GAMES": PRINT : PRINT
TAB( 6);"COLLECTED BY DR. LYNDA ELIIS": PRINT : PRINT “COPYRIGMT 19

B0, WNIVERSITY OF MINNESOTA"

GAMES = 7: REM  "MORE GAMES" 2 DISK OPTION IS CONDITIONED ON GAMES=8
P =2:0=124

VUTAB 10: PRINT TAB( P):"1 BEXPLAIN COMPUTER"; TAB( Q):“5 BIRTM OON
TROL"

PRINT : PRINT TAR{ P)"2 WY DO YOU SMOKE?": TAB( Q):"6 CORONARY R
8K

PRINT : PRINT TRAB( P)"2
PRINT : DPRINT TRB( P)"4
TAB{ Q):"8 MORE GAMES"
PRINT

VTAR 22: HTAB 1: PRINT "TYPE THE NUMBER OF YOUR SELECTION.";

X = PEEX (49387): REM FIX FOR RUG IN APPLE PLUS

GET D$

1= VAL (DS$): IFP I ¢
00, 1000, 5000, 7000
{F D§ = "S" TMEN GET D$: IF DS = “T" ™EN GET D$: TF D$ = "O" TEN
GET D$: IF D§ = “P" THEN END

VUTAB 22: HTAB 1: PRINT “ PLEASE TYPE':: FOR I = 1 TO GAMES - 1: PRINT
M Mi1s: NEXT : BRINT “ OR ";GAMES: SPFC( 6): HTAB 33: GOTO 275

GOTO 275

EXERCISE WEIGHT": TAB( Q);"7 LIFESTYLE"
LIFE EXPECTANCY";: IF GAMES = 8 THEN PRINT

= GAMES RN ON I GOTO 6000, 2000, 3000,4000,80

1000 ES = “"CORQMARY RISK”
1010 HOME : VTAR 2: PRINT TAB( 13):;ES$: VTAB 5
1020 PRINT "CORCNARY RISK WILL DETERMINE YOUR RISK': PRINT : PRINT "OF C

1030 PRINT : PRINT :

M

ORONARY HEART DISEASE IN THE NEXT': PRINT : PRINT "FIVE YEARS, BASED
ON YOUR AGE, HEIGIT,": PRINT : PRINT "WEIGHT, SEX, BLOOD PRESSURE A
ND SERUM': PRINT : PRINT “CIOLESTFROL IEVEL."“

PRINT "YOU DON'T HAVE TO KXW YOUR CHOLESTEROL": PRINT
: PRINT "OR RIOOD PRESSURE TO USE ™IS GAME.“

fcontinued)
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MENU Listing (continued)

1050 GOTO 120

2000 BS = "WIY DO YOU SMOKE?"

2010 HOME : VTAB 3: PRINT TAB{ 10):E$: VTAB 6

2030 PRINT “THIS GAME WILL HELP CIGARETTE SMOKERS': PRINT : PRINT "DETER
MINE THEIR REASONS FOR SMOKING.": PRINT

2040 PRINT "IF WANTED, IT WILL ALSO GIVE TIPS “: PRINT : PRINT “ON HOW T
O QUIT OR CUT DOWN."

2050 GOTO 120

3000 ES = "EXERCISE WEIGHT"

3010 HQME : VTAB 3: PRINT TABR{ 12):E$: VTAB 6

3020 PRINT TAR( 2):"EXERCISE WEIGHT WILL DETERMINE YOUR": PRINT : PRINT
TAR( 2);"DESTRABLE UNCLOTMED WEIGHT, BASED": PRINT : PRINT TAS( 2)
;"ON LIFE INSURANCE TAHLES."

3030 PRINT : PRINT : PRINT TRAB{ 2);"IT WILL ALSO DETERMINE YOUR": PRINT
> PRINT TABR( 2):"DAILY CALORIE CONSUMPTION AND,": PRINT : PRINT TAB(
29:"IP YOU WIS TO GAIN OR LOSE WEIGHT,": PRINT : PRINT TAB( 2):"IT
WILL HELP YOU PIAN A DIET."

3040 GOTO 120

4000 ES = "LIFE EXPRCTANCY"

4010 HOME : VTAB 3: PRINT TAB( 12):ES: VTAB 6

4020 PRINT TAB( 3);“LIFE EXPECTANCY WILL ESTIMATE YOUR “: PRINT : PRINT
TAR( 6):“APPROXIMATE LIFE FXPECTANCY™: PRINT : PRINT TRR( 8);"BASE
D ONYOUR NSWERS TO“: PRINT : PRINT TAB( 11);"TWELVE QUESTIONS."

4030 GO 120

S000 ES = “IESTYLR"

5009 HOME : VTAB : PRINT TAB( 15):ES: VTAB 6

5020 TPRINT "LIPESTYLF, WILL DETERMINE YOUR AEALT“: PRINT : PRINT “RISK S
CORE BASED ON YOUR ANSWERS TO": PRINT : PRINT TAB( 4):"QUESTIONS AB
OUT YOUR WEALTH”: PRINT : PRINT TAB( 10),"AND LIFE HABITS."

5030 GOTO 120

6000 ES = "AELP"

AN10 HOME : VIAB 3: PRINT TAB( 10); "EXPLAIN CQMPUTER': VTAR 6

6020 PRINT " ‘EXPLAIN COMPUTER' WILL HELP YOU USE": PRINT : PRINT “THE AP
PLE COMPUTER TO PIAY THR OTHER": PRINT : PRINT "HEALH GAMES."

6030 VB 21: HTAB 4: PRINT "WOULD YOU LIKE TO TRY THIS GAME?": PRINT : PRINT

“( TYPRYORN ) “:
6040 POKE 216,0:C = 1200 GOSUB 7900: IF AN > 128 THEN N = AN - 128
8045 0§ = CHRS (AN): IP D§ = "N" THEN 200
8050 IP (DS < > “Y") AND (C < > I) THEN HTAB 1: PRINT “ PLEASE TYPE Y
OR N “;: GOTO 6040
6055 HOME : VIAB 3: PRINT "NOW GOING TO EXPIAIN OCMPUTER ...."

6060 PRINT “ “: PRINT C$;"RUN “:ES

6070 STOP

7000 REM MORE GAMES COMES HERE

7700 HOME : VTAB 3: PRINT "LOGKING FOR MORE GAMES..... "

7710 FLAG = O

7720 REM NOW FIND OUT WHERE DOS' DEVICE TARLE IS:

7730 L = A7080 HIGH = DEEK (116) * 256 + PEEX (115): TP HIG = 38400 THEN
7760

7740 IF HIGH = 22016 THEN L = 306%: GOTO 7760

7750 HAME : GOTO 200: REM CAN'T FIGURE OUT MAGIINE STZE

7760 CK = PERK (L + 1): IF (CK - 16 * INT (CK / 16)) ¢ > 0D BEN X = =
: REM ERROR IF DRVICE BLOCK NOT THERE

7770 X =3 - PERK (L +2): IF (X > 2) ORX <) HENX = = :: R®¥ IFO
LD DRIVE NUMAER WAS 1 NBW IS 2 AND VICE VERSA. OTHERS ARE AN ERROR

7775 DRS - Ibmu

7780 PRINT C$"RUN MENU,D"X

7790 STOP

7900 ZZ = PEEX ( - 16384):1 =1

7910 T = T + 1:AN = PEEK ( - 16384): POKE - 16368,0: TP (I =C) OR (AN ¢

> 22) TH™ RETURN

7920 GOTO 7910

8000 E$ = "BIRTH CONTROL"

8010 HWAOME : VTAB 3: PRINT TAB( 15);E$: VTAB 6

8020 PRINT TAB{ 2);“THIS GAME CHFCKS YOUR KNOWLEDGE": PRINT : PRINT TRB(
2):"OF BIRTH CONTROL FACTS. IT HELPS YOU'

8030 PRINT : PRINT TAB( 2);"LEARN HOW TO AVOID GETTING PREBGWANT."

8090 QoMo 120

63600 POKE 768,104: POKE 769,168: POKE 770,104: POKE 771,166: POKE 772,2
23: ROKE 773,154: POKE 774,72: POKE 775,152: POKE 776,72: POKE 777.9
6

63610 ONERR GOTO 63620

63615 RETURN

63620 CDS = OIRS (4):JR = PBEX (222): POKE 216,0: IF JR = 255 THEN STOP
: REM  CTRL/C

63635 TP (JR = 8) AND DR$ = "D2" THEN DRS = “”: PRINT CDS;"RUN MENU,D1"”

63640 DAS = “DAYFILE": PRINT CDS;“CLOSE": PRINT CDS"OPEN'DAS: PRINT CDS"A
PPEND'DAS: PRINT CD$'WRITE"DAS

63650 PRINT “ERROR ";JR:“ AT LINB “; PREK (218) + PEEK 29) * 256;" I
"

63660 PRINT CD$;"CIOSE": POKE 216,0: PRINT : PRINT : PRINT : PRINT “I'M
SORRY I'VE GOTTEN VERY CONFUSED.: PRINT CDS"RIN MENU“
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a few assembly-language routines.

Display format

We feel that display symmetry (or
‘“"composition’’ in the sepse that artists
use that term) is important. This is
cspecially true for frequently secn
displays, such as the initial display
described below. Successful composi-
tion draws the eye to specific features
of the picture; obviously there are
limits to what can be done in tcxt
displays, but the display shouldn't lead
the eye off the screen and should give
information quickly without forcing
the user to hunt for it. Consistency in
format of displays, at least within a
single lesson, is also important, and
easjer to program.

Displays should also be short. Huge
blocks of text discourage a poor reader
from continuing a lesson. In this
respect, the limitations of the Apple’s
TV display have turned out to be some-
thing of a blessing in disguise. The
display holds 24 lines with 40 charac-
ters on each line. For readability, how-
ever, we almost always double-spaced
so that we had just 12 lines to work
with. Initially this scemed to be a great
drawback, but in practice it forces us to
edit our text carefully. Careful reword-
ing often reduces hoth avcrage word
Jength and sentence length. Sometimes
a message must be split into two dis-
plays and this, too, can help the clarity
of the lesson.

The initial display-part (figure 2) of
the MENU program listed demon-
strates our display philosophy. Since it
is the first thing cach new user should
see, it will attract {or repel) users more
than any other display in the package.
Onec consicously attractive element in
this display is the title ""HEALTH
AWARENESS GAMES.”' This title em-
phasizes the enjoyable aspects of the
computer encountcr. Health profes-
sionals are sometimes put off by our
choice of the word “games,’”’ but we
did not meap to imply that the lessons
are foolish or trivial. “Game’’ simply
had the best connotation of the alter-
natives we considered {which included
‘‘lesson,’”’ '‘program,’’ ‘'module,"’
‘quiz,’’ and ‘‘test’’}.

User Control

The system should be casy to use.
For example, MENU easily permits
users to select the other lessons. Users
are likely to be more receptive to a
freely-chosen lesson than one that iy
forced cn them. The MENU program
describes the other programs and, as
each is completed, collects the user’s
cvaluation of it.
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Figure 2: The Initial Display in MENU

HEALTH

COPYRIGHY 1566,

]

EXPLAIN COMPUTER

RHY DO
EXERCISE HEIGHT
LIFE EXPECYANCY

UNIVERSITY OF

YOU SMOKE?

RUWARENESS GAMES
COLLECTED BY DR.

LYRDA ELLIS
MINHESDTA

BIRTH CONTROL
CORORARY RI1SK
LIFESTYLE
MORE GAMES

TYPE YHE NUMBER OF YOUR SELECTION.W

The tnitial commands to the com-
puter are given by selecting from a
numbered list. Watching  first-time
users interact with the computer has
convinced us that numbcred options
are far better than lettered options.
Locating a specific alphabetic key can
be an ordeal for someone unfamiliar
with a keyboard. Numbers may be
located more casily.

As soon as the user presses a key in
this display, something will happen. If
the key does not correspond to one of
the options, the sentence ‘‘PLEASE
TYPE1234567 or 8 will remind the
uscr of the instructions, and the input
prompt will be repeated.

If the key pressed is a number from
1 to 7, a short description of the chosen
lesson is given. For example, 2 choice
of "1’ would produce figure 3. One of
the advantages of a dedicated personal
computer over a timesharing system
for this application is that the changc
from one screen display to another can
be much faster jusing memory-mapped
vidco ontput) than transfer at some fixed
baud rate.

Though numbered multiple choice
questions arc preferred, they are not ap-
propriate for all responses. However,
when words are requested, we almost
atways allow the first letter to replace
the whole word. People with minimal
keyboard skill are extremely slow at
~ntering muldiple Iotter responses
(numbers, as mentioned before, are
easter). Also, multiple striking of the
samc key or a very hard single press can
cause two of the same characters to ap-
pear where only one was intended.
Selecting the left-most, non-blank
character is the easiest saiisfactory
solution, and permits N, NNO, NO,
NOPL and NGO to all be corectly iden-
tificd as negative responscs (It alss
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allows for the wise guy who, when
presented with a question with instruc-
tions to '"TYPE YES OR NO,"" typcs
“YES OR NO.")

System Expansion

The last option in the initial MENU
display {*'8 MORE GAMES") is more
complicated from a programming
standpoint. The MENU program con-
tains all the information needed to use
any of the programs on its own disk.
However, this disk will only hold
about 100K and, because lessons may
contain a great deal of text, the space
limitation is constricting. Our uscrs
cannot be expected to inscrt additional
disks. Two or more disk drives could be
used, with a program being run on one
drive calling a program on another
drive. The computer in our clinic

EENEDUCATION FEATURE I

waiting room has just one disk drive at
present, and this part of the MENU pro-
gram is not implemented there.

The two-disk-drive MENU program
listed here is set up so that if two drives
arc available, each disk will have its
own MENU program listing the pro-
grams available on that disk. Each disk
will store the results of the user evalua-
tion of the programs that arc on it. The
Apple Disk Operating System (DOS)
uses the most recently selected disk
drive as the default drive unless a drive
is specifically requested. Thus the en-
tire package can be written without
regard to what drive it will be physic-
ally located on. When the last option is
selected, the MENU program discovers
which drive is carrently in use and then
RUNSs the MENU program on the other
drive. (This is accomplished by looking
at the Input/Qutput Block of the DOS
RWTS subroutine®}. The addresses
PEEKed in the version of MENU here
are specific for a 48K Apple II.

User Motivation

Users need encouragement to con-
tinue with a2 computer encounter. Thus
the benefit(s) from such an encounter
should be given carly and often. Also,
all information requested from the user
should be related to thesc benefits.

As an cxample, an carly version of
MENU had a '‘two-part’’ introduction.
The initial display contained the title,
credits, and a request to ‘'PRESS THE
RETURN KEY ON THE RIGHT TO
PROCEED.’’ The second display con-
tained a simpler list of lessons and a re-
qucst to choose an option or type the
letter 'S’ to stop. Typing 'S’ would

Figure 3: The display seen after typlng “1” in figure 2.

EXPLAIN COMPUTER

‘EXPLARIN COMPUTER® WILL HELP YOU USE
THE APPLE COMPUTER TO PLAY THE OTHER

HEALTH GAMES.

NOULD YOU LIKE TO TRY THIS_GRHE?
¢ TYPE Y OR N O
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increment a counter of the number of
people who had used the package and
return to the initial display.

We hoped that this method would
estimate the number of lessons run per
encounter. However, unsupervised per-
sons rarely would select the 'S’ option
— they just walked away when they
werc done. We then developed the
single display frame, which contains
the most important information from
both of the previous displays {figure 2).
|A timer mechanism to distinguish the
break between users is also un-
workable. Some users will sit and talk
or think after a lesson before selecting
the next. On other occasions a line may
formn; then the time between one user
leaving and another starting may be
shorter than the time between lessons
with a single user.)

One possible reason for this lack of
user cooperation with a computer in-
struction is that the user can see little
or no gain in typing ''S"". It appears to
be an arbitrary requirement and is easily

Figure 4: Evaluation Questions Used
in the Health Awareness Package.

2. How helpful was this game for you!

1. Not helpful, a waste of time

2. Slightly helpful

3. Moderately helpful

4. Very helpful, I'd recommend it

b. Will you change any living habits
because of this game?

1. Definitely not
2. Probably not
3. Perhaps

4. Probably yes
5. Definitely yes

ignored. But requests for more personal
information such as sex, age, height,
and weight, almost always received a
response, since they were readily
understood as being necessary in a per-
sonal health lesson. Thus we attempt
to relate requests for user action directly
to user benefit.

This concern with personal rele-
vance encourages a user to complete
the lesson, and promotes cooperation
that will carry over into the evaluation
questions. These latter questions are of
less immediate user benefit, but are of
great benefit to us as lesson designers.
Though we would like to ask many,
they have been limited to two (figure 4|
to avoid loss of user interest.

HELP

Each lesson should provide
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assistance to users, but a separate
HELP section is required as well to
reassure the very timid and satisfy the
curious. This material is relevant to all
lessons and is too wordy to incorporate
into each. An earlier version of MENU
listed this differently from the other
lessons: "TYPE THE NUMBER OF A
GAME OR TYPE THE LETTER H FOR
HELP,"” but placing it as the first
choice on the regular numbered menu
is easier for those who might need help
most,

If a user does select this choice,
figure 3 appears. In this display, if the
key ""N’‘ is pressed, the user is returned
to the main menu (figure 2). If a key
other than ''"N'’ or ‘Y’ is pressed, thc
message '"NOW GOING TO EXPLAIN
COMPUTER" is displayed while the
HELP program js loaded and begun.

The response to a single keystroke
is not usually as rewarding in other pro-
grams as it is in the first display of
MENU. Since other programs some-
times require answers not as well-
suited to a multiple-choice format (age
to the nearest year, height, weight,
etc.), the user must leam to type 2
response and then press the RETURN
key. This is the first lesson of the HELP
program. It also includes the location of
the number keys, the difference be-
tween the number 0 and the letter O,
how to correct mistakes using the
back-arrow key, the evaluation pro-
cess, the noise the disk drive makes,
and the fact that, as described ecarlier,
most whole-word answers can be
shortened to the first letter.

HELP concludes with an optional
summary (figure 5}, and then is evalu-
ated [in program MENU] just like the
other lessons. Even though the second
question (figure 4b) is not really ap-

plicable to HELP, we felt that the rou-
tine should be the same for all lessons.

Meaningful Diagnostic Messages
and User Prompts

HELP was not meant to be a prere-
quisite to the other lessons. Indeed, at-
tempts to make it mandatory failed,
since persons who, correctly or not, did
not feel they required HELP were
dissatisfied or bored. Also, as shown in
figure 1, a person could use more than
one lesson at a sitting. A repeat user
would neither need nor want HELP.

Thus, all other lessons attempt to
remind the user in at least the first few
responses to press RETURN. This
begins in the MENU program, where
all program descriptions, except the
one for HELP, end by asking DO YOU
WISH TO PLAY THIS GAME? (TYPE Y
OR N AND PRESS RETURN].'!
Similarly, an alphabetic answer to 2
question that requests numbers (e.g.,
age, height, weight] will usually
generate the response ''ALL THE
NUMBERS ARE IN THE TOP ROW."
However, the information that a word
response may be shortened to its first
letter, and that the back-arrow key can
be used to correct mistakes, is available
only in HELP or through trial and error.

Diagnostic messages are written at
specific places on the TV screen, in-
stead of being scrolled underneath.
When scrolling is used, a few persons
delight in repeatedly answering incor-
rectly and watching the screen text
scroll upwards into oblivion. When the
message never changes position, most
of the fun goes out of asking for more
than a few repetitions.

Figure 5: The Summary Display in HELP

' 18 GuESRCE REY PELFERETENED

2. CORRECY
3

ACK-ARROW_ K

M1 STESES WITH THE

REERBNSETYEN1AE EBHRLYERR
4. th EPHEESE'ARE ON THE TOP
> %oT<B'Bl BELXE,BAY MAKE

6. RATE

EARCH GAME AT ITS

END.

PRESS RETURN NOW TO END THIS GAMEM
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Fail-soft

The term “‘fail-soft’’ describes
redundant hardware that transfers pro-
cessing in the cvent of a system failure.
We can ncither afford nor do we need
such exhaustive failure protcction.

We have described our provision for
hardware failure earlier. However, soft-
ware failures are much more frequent
and potentially just as disruptive. For
example, we described the expansion
capability to use multiple disk drives.
Use of that option on a single disk
system will create an I/O error that
could stop the system and require
human intervention to get it restarted.
Thus this error is checked for in the
MENU program. The existing drive is
then reselected and the MENU program
is restarted to correct the situation. A
similar error-trapping routine is used in
the lessons. Errors that are not
specifically corrected are coded and
written into a disk file, along with the
name of the program and line at which
they occurred. The message ''I'm sorry
I've gotten very confused,' is dis-
played. Then the MENU program is run.

Of course, programs arc exhaustively
tested before being installed in the un-
supervised setting. But there is always
“one last bug,"” and errors cam also
creep in cither as a result of a faulty
disk copy or through deterioration of
the disk over time.

Evaluation and Response to Evaluation

The final role of the MENU program
is lessop evatuation. The main goal of
our project is to impart health informa-
tion to users. The computer requests
users to cvaluate the lesson(s) they
complete. The two evaluation ques-
tions we use (figure 4| appear to come
at the end of each lesson. Actually they
reside at the beginning of the MENU
program.

Responses are tallied and the aggre-
gatc sum for each question is recorded
on the disk. This is the only user infor-
mation stored by the package. Ques-
tions of privacy and confidentiality of
responscs are especially important
where health information is concerned.

We also evaluate the clinic staff's
reactions to the system and have
solicited more detailed comments from
patients as part of a patient sarisfaction
survey. Results of these evaluations
have been reported elsewhere?4,
Multiple cycles of evaluation, change,
and rcevaluation are necessary to incor-
porate a pmew technology in a setting
such as ours.

Creation versus Adaption

While some of the health lessons in-
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HELP Listing

70

QOSUIB 63600

A0 C5 = OIRS (4)
90 QOTO 200

100
110
200

210

600

610
620

622

624

630

645
650
660

700

705

7o

720
730

740

810

820

830

890
900
205
907
310
920
95

927

930
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YOME : VTAR 5: RETURN

VTAR 22: INPUT "PRESS RETURN TO CONTINUE";DS: GOSUB 100: RETURN

"IOMF : VTAB 5: PRINT TAR! 5);"WELCOME TO THE HEALTM GAMES": VTAR 10

: PRINT "PRESS THE RFRTURN KEY FOR HELP IN [SING': PRINT : PRINT "T4E

APPLE COMPUTER TO PLAY THRSE GAMES. “

VTAB 20: PRINT "({TIE RETURN XEY 15 ON THE RIGIT SIDE": PRINT :

“"OF THE KEYROARD.)'":DS

GOSUB 100: PRINT "INTRODUCTION TO TYE APPLE KEYBJARD': PRINT “-——---
—m— ": PRINT : PRINT "YOU ALREADY KNOW THE M

OST IMPORTANT": PRINT : PRINT "KEY ON TIE KEYROARD:"

UTAR 14: PRINT TAR( 10);"T™E RETURN KEY !!“: GOSUB 110

PRINT "THE RRTURN KEY IS USED TO 'SEND’ YOUR “: PRINT : PRINT "MESSA

GE TO T™E OMPUTER.“: VTAR 10: PRINT "THE COMPUTER DOBSN'T LOOK AT Y

OURY: PRINT : PRINT "ANSWERS TO QUESTIONS INTIL YOU PRESS": PRINT : PRINT

TAB( 10):“T™E RETURN KEY."

GOSUR 110: PRINT "“THIS MEANS THAT EVERY TIME YOU TYPE ": PRINT : PRINT

"SIMETIING, LIKE THE WORD 'YES' OR THE': PRINT : PRINT "NUMBER '352°,

YOU MUST PRESS”: VTAB 12: HTAB 10: PRINT “THE RETURN KEY": VIAG 15

PRINT ""TO TELL THE COMPUTER THAT YOU ARE": PRINT : PRINT "THROUG! TY

PING AND IT IS OK FOR TT T0": BRINT : PRINT "LOOK AT YOUR RESPONSE.”

INPUT

GOSUBR 110: PRINT “THIS ALSO MEANS THAT IF YOU MAKE A': PRINT : PRINT
“TYPING MISTEAK (0OPS!) YOU CAN CORRECT':: PRINT : PRINT "IT—-": VTAB

12: PRINT TAB( 3);"IF YOU HAVEN'T YRT PRESSED RETURN.": GOSUB 110

PRINT "MISTAKES CAN BE CORRECTED USING": PRINT : PRINT TAB( 6):'"THE
BACK-ARRON KEY (<=)": PRINT : PRINT "LOCATED JUST BELOW THE RETURN

VIAB 15: PRINT "DO YOU WANT TO PRACTICE USING THIS'": PRINT : PRINT "
ARROW KEY NOW (TYPE YES OR NO AND THEN': PRINT : PRINT "PRESS THE RE
TURR KEY)":

WNPUT DS:DS = LEFTS (DS,1)

IF D$ = "N" THEN 800

IF DS ¢ > "Y" TIEN VTAR 21: PRINT "DLEASE TYPE YES OR NO AND THEN"

: PRINT “"PRESS THE RETURN KEY";: CALL -~ 868: GOTO 645

GOSUB 100: PRINT "TYPE A WORD AND THEN USE THE BACK-ARROW“: PRINT : PRINT
“KEY (<¢-) TO BACKSPACE OVER ALY, OR PART": PRINT : PRINT “OF THIS WOR

D. THEN RETYPE TO OIANGE IT."

PRINT : PRINT : PRINT "FOR EXAMPLE, TYPE THE WORD 'YESH',': PRINT : PRINT
"THEN PRESS THE <- KEY": PRINT

PRINT "ONCE TO GIANGE IT TO 'YES' .“: PRINT : PRINT : PRINT “HEN PR

ESS RETURN TO SHOW THE CRANGED": PRINT : PRINT "WORD TO T™E COMPUTER

UTAB 23: INPUT DS: IF D§ = "C" TEN 800

GOSUB 100; PRINT "THE COMPUTER SAW THE WORD '“;D$:"'“: VTAR 9: PRINT
“TYPE ANOTHFR WORD AND OIANGE IT WITH': PRINT : PRINT "THE ARROW KEY
, OR TYPE ™E LETTER 'C'": PRINT : PRINT "TO GO ON."

PRINT : PRINT "(REMEMBER TO PRESS TIE RETURN KEY!)": GOTO 720

HOME : PRINT “SOMETOMES YOU NEED TO TYPE LONGER": PRINT : PRINT "ME
SSAGES TO THE COMPUTER, SUCH AS™: PRINT : PRINT "THE WORDS 'YES' OR
No' "

VTAR 8: PRINT “THESE WORDS, AND SOME OTHERS, CAN BE": PRINT : PRINT
"SHORTENED TO T™HEIR FIRST LETTERS.": PRINT : PRINT "THAT IS, YOU CAN
TYPE THE LETTER 'Y‘”: PRINT : PRINT "INSTEAD OF ‘YES' OR 'N' TNSTEA
D OF 'NO'™

VTAB 17: PRINT "DO YOU (RDERSTAND THIS (YES OR NO)?": PRINT :
*(TYPE CNIY THE FIRST LETTER ™IS TIME,"

PRINT : INPUT "AND THEN PRESS THE RETURN KEY.)";D$: IF DS = "Y* THEN
880

VTAB 19: PRINT "(TYPE THE LETTER 'Y’ ALONE"; SPC( 13): PRINT : GOTO
830

HOME : VTAR 2: PRINT “SOME MESSAGES TO THE COMPUTER ARE": PRINT
PRINT “NUMBERS. ALL NUMBERS ON THE APPLE": PRINT : PRINT “KEYBOARD
ARE ON THE TOP ROW OF KEYS.”: VIAS 10

PRINT "TMIS IS IMPORTANT TO REMEMBER": PRINT : PRINT “BECAUSE SOME N
UMBER KEYS (0 OR 1)": PRINT : PRINT "ARE SOMETIMES CONFUSED WITH S50M
£": PRINT : PRINT "LETTER KEYS (0, I OR L)."

VTAB ]9: INPUT “TYPE THE NUMBER O TO CONTINUE. “:D$

IF DS < > "O" TWEN VTAB 21: PRINT "ALL NUMBER KEYS ARE ON THE TOP
ROW.": VTAB 22: CALL - 868: INPUT DS: GOTO S07
HOME : VTAB 2: PRINT "OMER APPLE HINTS": PRINT “ :
VTAR 5: PRINT “OCCASTONALLY THE OOMPUTER *{AS TO USE": PRINT : PRINT
"dE DISK DRIVE."

VTABR 10: PRINT “WHEN THAT HAPPENS, YOU WILL HEAR A": PRINT :
SLIAT NOISR, AND THE COMPUTER MIGIT"

PRINT : PRINT “NOT RESPOND TO YOU FOR A SHORT TIME.”

PRINT : PRINT “TBIS IS NORMAL. IN JUST A FBW SECONDS,“: PRINT : PRINT
"IHE OOMPUTER WILL BE READY TO HELP YOU”: PRINT : PRINT “AGAIN."t GOSUB
110

VTAB 2: PRINT "FINALLY, AT THE END OF EVERY HEALT{": PRINT : PRINT
YGAME, INCLUDIRG THIS ONE, WE WILL ASK": PRINT : PRINT “YOU TO RATE
THE GAME. TO TELL US HOW": PRINT : PRINT “YOU LIKED IT."

PRINT

PRINT "

{continued)
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HELP Llisting (continued)

940 VTAB 11: PRINT "“THIS IS DONE IN TWO QUESTIONS, WHICH": PRINT : PRINT
"YOU WILL. SEE AT THE END OF THIS GAME.": PRINT : PRINT "PLEASE ANSWE
R TESE RATING QUESTIONS": PRINT : PRINT “HONESTLY, TO HELP US HEIP
YOU BETTER.': GOSUB 110

950 PRINT "WOULD YOU LIKE TO SEE A SIMMARY': PRINT : PRINT “OF WHAT WAS
MENTIONED TN TYIS GAME": PRINT : PRINT "(YES OR NO)*:

360 TNPUT D$:DS = LEFTS (D$,1): IF D$ = "N" THEN 3000

970 g D$ < > “Y” THEN VTAR 10: PRINT “"PLEASE TYPE YES OR NO";: GOTO 9

980 HOME : PRINT : PRINT TRB{ 7);"SUMMARY OF APPLE AYDS": PRINT TAR( 7
)" — —— —": VTAB 5§

982 PRINT TAR( 3):"1. SOME WORDS CAN BE SIORTENED": PRINT TAB( 6):"TO
THEIR FIRST LETTERS.": PRINT

85 PRINT TAB( 3);"“2. CORRECT MISTAKES WITY THE": PRINT TAB( 6);"BACK-

990 PRINT : PRINT TAB( 3):;“3. PRESS RETURN TO SEND YOUR": PRINT TAB({ &
) ; "RESPONSE TO THE COMPUTER."

1000 PRINT : PRINT TAB( 3):"4. ALL NUMBERS ARE CN THE TOP": PRINT TAR(

6);"ROWN OF KEYS."

1010 PRINT : PRINT TAB( 3):°5. THE DISK DRIVE MAY MAKE": RINT TAR{ 6)

;"NOISE ON OOCASION. "

1015 PRINT : PRINT TABR( 3;"6. RATR EAOI GAME AT ITS END"
1020 VTAB 22: INPUT ''PRESS RETURN NOW TO END THIS GAME',;DS$

3000 C$ = HRS (4): PRINT C§:'NOMON I,C,0": VTAB PEEK (37): CALL - B68
1PLAG = 1: PRINT C$;"“BLOAD AFPLESOPT (HATN,AS20"

3010 CALL S520"MENU"

63600 POKE 768,104: RIKE 769,168B: FOKE 770,104: POKE 771,166: BEOKE 772,2
23; FOKE 773,154: POKE 774,72: POKE 775,1521 POKE 776,72: ROKE 777.9

6
63610 QNERR GOTO 63620
63615 RETURN
63620 CD$ = (HRS (4):JR =
63630 IF JR = 255 THEN STOPF : REM

63640 PRINT CD$)"CLOSE": PRINT CDS;”OPEN DRYFTLE": PRINT CDS:APPEND DAY
FILE": PRINT CD§; “WRYTE DAYFILER"
63650 PRINT “ERROR ":JR;” AT LINE ”; PEFK (218) + PEEX (219) * 256;" IN

HELP"
63660 PRINT CDS: “

PEEK (222): POKE 216,0

": TEXT : PRINT : PRINT : PRINT : PRINT : PRINT "I
'M SORRY Y'VE GOTTEN VERY CONFUSED.": PRINT CDS"RUN MENU"

CTRL/C

cluded in the packagc were written
specifically for this project, others were
adapted from material originally devel-
oped for a teletypwriter-based timec-
sharing system. This latter route in-
itially appeared to be the method of
choice, since these were properly-
working programs. However, time-
sharing systems with thetr sign-on pro-
cedures require more sophisticated
users than those found in our environ-
ment. In addition, instructions in the
timesharing programs were often too
cryptic, required keyboard literacy, or
were in other ways unsuitable. Also,
programs developed on a slow, printer-
based systemn very rarcly repeated in-
structions [hard copy was assumed|.
Thus few display statements were
directly transferable to a rapid screen-
oriented system, and what control
stracture did survive would have prob-
ably been improved by rewriting. These
programs were partially rewritten to in-
corporate simple graphics and other
features not appropriate for a printer-
based system, We actually saved little
if any time by translating existing soft-
ware rather than completely rewriting
the programs.
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NAME FOROURSELVES

Building areputation
for quality printers
of astronomical value

O

from components on up.

Making a name for

* ourselves in printers is

only natural when we’ve

been making the highest ...

quality precision parts
for over 30 years. And
although Star’s reputa-
tion in microperipherals
has only begun to grow,
the watch and camera
industries worldwide
have been relying on
Star components for

‘ 1 nearly 3 decades.

Quality manufactur-
ing is what we’re building
our reputation on. Star is
a true manufacturer, not
merely an assembler. We
even design and manu-
facture the computer
controlled machines that
make our parts. With
unlimited production
capabilities, Star’s facto-
ries can operate 365 days
a year, 24 hours a day,
producing more than 100

. million parts a month. It

is this kind of productivity
and total quality control
that assures you of get-

ting the very finest printer
for the very lowest price.
And the best prod-
uct for less is what you
can depend on getting
from Star. Star offers
you a full line of reliable
printers, printers with
divergent technologies to
meet your specific
needs. And there’s more.
You get a low cost, high
quality printer with a-wide
spectrum of interfaces to
choose from—backed by

. Star’s superior service

network, there if you
need it. i
Star. We’re going to

be the quality printer you

can count on, from com-
ponents on up. And that’s
no pie in the sky promise.
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GET FREE SOFTWARE FOR YOUR GOMPUTER!

HOW? JUST ORDER ANY OF THE ITEMS 8ELOW. ANO SELECT YOUR FREE SOFTWARE FROM THE BONUS
SOFTWARE SECTION, USING THE FOLLOWING RULE. FOR THE FIRST $100.00 WORTH OF MERCHANDISE
ORDERED TAKE 1 ITEM; FOR YHE NEXT $200,00 WORTH OF MEFRCHANDISE ORDERED TAKE ANOTHER ITEM:.
FOR THE NEXT S300.00 TAKE A THIRD ITEM. ETC. ALL AT NQ COST.

HARDWARE by APPLE COMPUTER PRINTERS COMPUTER SYSTEMS
APPITI 4+ JBX 196 VYASCAL 159 EPSON ATARI
FLQPPYDE + UNTRLR 544 FLOPRY DAIVE AER VX80 4“9 MX80F 1 548 ATARI 8001 16K} 629 ATARI 400( 1hK) 135
APPLED: “28K 20¢9  PILDT "2 MX 100w/ Graftrex 728 MX/0w/Grafrax 285 810 Disk Drive 443 R2:Pnnter 599
W cersy e rest o the AFPLE nng at low Tow inces! SALL! APPLT IniteesCa 8% GRAFTRAX €0 16K Ram Memosy 89 850Intertace 138
_ GRAFPLLA NG 14¢ 2K BuMerSena! Card 135 Migrosoft Basic 69  830Modem 149
MX85 Higoon 15 WX'100 Ribbon 24 INTEC 32K Ram Mempry 129 Telelirk Garindge 25
OTHER HAROWARE for APPLE C.ITOH: ATARIB00(48K) 739 AXLOr.'!.mKRapom 350
D.C HAYES- F10DaIsyWheai [Par! 1205 F-10DaisyWneel |Ser) 1495 ATARI4CO 148K} 435
Yecromosel 28%  Smartmogem 24 Pro-Wriigr (Par/Ser) 590 Ora-Wriler (Par) 499 0SBORNE .
MICROSOFT: F-i0Tractor Ogton 22%  Printerinteriaces CALL Osbarie i V695 Prinfer Caple 35
280GScetcarn 8¢ 1AKRamcare 139 NEG: . XEROX .
WMOUNTAIN COMPUTER: PC-80734 298 NEC 7710 0asy 2345 820-1Systernw/5 " Dr ?4?0 820-2Systemw/8 " Dr 2950
. ! 4 s . . CP/MOp Sys 98 Wordstar 2418
ExpansienLhassis 399 MusicSystem 339 QuUME: DIABLOD Shoel Cals 195 DIABLOBICEnnter 2095
B ta 299 (GPSMUlifuncian 160 | 3ORAEL A€ %n sl 7099 Lyeteme-Pus 37 SOFIAR PERMODULE ALY
£ Conlie!Caro 159 Super Talke: HE OKIDATA. yste s CALL
CALL FOR MOAF PRICES® WE CARRY FULL LINE: Microuce 824 495 Micrcine 8D 75 NEC par
CALIFORNIA COMPUTER SYSTEMS: Micraie Tracler 59 Okigrapnl i Full Lin2 21 Low Low Prizes' CALL
Cerittomes Pat Int V15 AsDConverter 05 M-I ng 834 789 Microline B4(Par) 1059 61]6”2'(310000“[“0 %G C 1S Prnter -
Asyne 133 Calendar /C.ocw 0y 108" omputer 4 iC1515Pr: 33
CALL FOR MORE PRICES' WE CARRY FULL LINE! SHO Wl grashecs 1095 Prsm-PrmiSohware 49 VICITA0DkDIve 499 UIC1PY 1ASupr-Expedt 59
VIDEX Prism 80 18asIC ] 899 Prsm132(Basici 1053 VIC $530 Catasette 69 VIC'0!1JARS-232Porl 45
8 Fol B & Sotswren 235 Eanascerl! 175 AtaShesi Fees 124 PnsmCator 225
Ger 105 Soflswitcn 2% SprintMoce({2C0cpst 124 DatPlotGraphics 85 GENERAL CP/M SOFTWARE
MOHE OTHER HARDWARE FOR APPLE MICADSOFT:
oA Keyos £o hum Keypad 122 BasicBC 275 Een80 139
SSMSe i ASIC ‘ ‘.’\ Sunsrine jeyskes 20 ADD-ON MEMOAY CARDS & DISK DRIVES Basic Compiler 295 MuMatn/MuSimp 198
SSM O AP1h ¥ carePadalis 2 FOR APPLE Forizan 8D 239 MuLisp/MuSiar 159
Ravaiig A0)'% Lal 319 snedlw: U €83 MEMORY: £apo! B0 86 M-Sant 128
i 29 .)L' R vOod . 29 LicressN 16K Ramzars 139 Saturn 32K Card 199 Macrec 80 139 Z-80Soticard/Ano0'e 268
Prac Peripn Acbtl Legenc 128K Ramcard 649 Saturnbdk Card 359 MICROPHO:
ma 7 ieGennaRamzarc - 26 Satnrn 128K Carc 923 Worasiar 275 Caleslar 199
SVA2GEKAPL Cache 10435 Prometheus 28K 439 Malmerge g Sunerso’t I
OTHER SOFTWARE fot APPLE: AXLON 320K Rarr Disc 1748 16X 014116 260NSMem 23 Spellsiar 162 Custom Notes 275
APPLE-COMPATIBLE FLOFPIES by MICRO-SCI: Davastar 238
PERSONAL SOFTWARE/VISICORP: Wiih Cortrlies No Contrallsr ASHTON-TATE:
Facaled 3 95 | ineies 169 AJSExaciReplacement 260 A3 ExactReplacsmenl 15 GBASEN A7 OBASE!Guce 2
Cl\ L FOR MACHE SRICES! WE TRV UL L LE0AG Track 280 AGDAC Track 35 ) :
MICROSOFT: AI6 70 Teaz 890 AT7D Track 238 Sonct. -,
APPLE Foriran (280 29 APPLLGODGH 80 499 8 FLOPPY DISK SYSTEMS- uber Calc ) =
o b Luawaren /A 28 Vista Dt S502 939 Vigta Luzi S0 1599 FOX GELLER: e U 64
"ME Manager 12 LMam " 5 M : g - L
,‘.Dn% s gq) 149 SV;\SS%SMOC Dual 1945 svA A}?ESB{)OD Pual 1545 Ouicxcaae {Weiles pragramster aBASEI; 1499
MICRO-PRO SVA /W XAQuag Cntnic - 405 SVADISk?2 - 28nillr - 359 ISA: ) o
\Worasiar 2% a4 CORVUS HARD DISKS: SpeliGuard 209G SE/LAW 89
Seeisiar 149 129 5 M3 iard Dis 2243 Applelaterlace HE PEACHTREE:
Supe? Sent e : 14e 11 MB Bz SIS 3525 OfherCeinuulerlatce CALL Cen Ledger 395/40)  Inverdoy 3958/40
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PET Vet

By Loren Wright

A Better BASIC

The University of Waterloo has made a
major advance in the teaching of com-
puter programming with the introduc-
tion of the SuperPET and its interpreted
high-level languages.

I have touched on various aspects of
the SuperPET in previous columns (July,
1981: announcement; April, 1982: ar-
chitecture and 6809 assembler/linker).
Here 1'd like to concenirate on Water-
loo microBASIC.

PET BASIC is easy to learn, but it is
a poor language for leamiog good pro-
gramming technigues. Apple Pascal is a
good language for teaching, but the Ap-
ple’s limited memory forces the stu-
dent to spend too much time Joading,
saving, and debugging, and not enough
actually learning. Until recently,
microcomputers just didn’'t have
enough memory to run conveniently a
good high-level language. The Super-
PET, of course, has the memory to pull
this feat off — 64K for each language.
The result is an excellent, low-cost
teaching system.

microBASIC

Like the other Waterloo languages,
microBASIC must be loaded from the
systemn disk. This takes several
seconds, but once it is stashed away in
the SuperPET’s bank-switched mem-
ory, you don't have to load anything
from the disk. Like the other languages
currently available for the SuperPET,
microBASIC is an interpreter. This
means the user finds out righe away
about his mistakes (great, in an educa-
tional environment), but it also means
program execution won't set any speed
records.

MicroBASIC works very much Jike
PET BASIC. The editor is the same, ex-
cept the cursor moves slower and the
delete key works backwards. Like the
PET cditor (see my May, 1982 column
— 48:25), program changes can be
made simply by altering the screen
copy of a line and hitting return. Addi-
tional features in the editor are auto-
numbering, renumbering, and delete
functions. Although it is much less
convenient, the microEditor may also
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be used to work on BASIC programs. It
bhas a number of powerful commands,
including search-and-replace.

Most of PET BASIC will work with
microBASIC in exactly the same way.
Character string and Boolean functions
perform quite differently, though. Sub-
strings are specified simply with the
beginning and ending character posi-
tions. For instance, if A$ is ‘‘abedef”’,
then A$(2:4) is ‘‘bed’’. Assignment of
substrings is made in the same way.
The statement, A$({2:4)="''xyz'"’,
changes A$ to "axyzef'’, and A${5:5) =
“ghi’’ changes this new A$ to
“axyzghif'’. Expressions may be used
for the indices, and there are a few
more subtleties. Boolean functions
work on a strictly logical, rather than a
bit-by-bit basis. You can't say 'IF A
AND 128’ and expect to get a ‘'TRUE’
result when A has bit $80 on.

MicroBASIC has matrix functions,
like the bigger BASICs on mainframe
computers. A matrix is a multidimen-
sional array, just like you're used to in
PET BASIC, but matrix functions allow
you to read in the elements conveniently
and to output all or part of the matrix.
Other matrix manipulation functions
include addition, subtraction, multipli-
cation, and transposition.

The big area of improvement is
structuring. Structuring means dif-
ferent things to different people, but
basically a structured program is one
whose flow is easy to understand. This
means that variables and parts of the
program should have meaningful
names, rather than two-letter abbrevia-
tions and cryptic line numbers. It
usually means that there are some
more sophisticated structures available
to control program flow. Highly struc-
tured languages (Pascal, for instance)
require very rigid structure, such as
variable declarations. MicroBASIC will
support almost all of the unstructured
features of PET BASIC. (The manual
groups them in a chapter titled
Primitive Control.) There are GOTO,
GOSUB, RETURN, ON...GOTO, and
ON...GOSUB statements.

microBASIC's Control Structures

The simplest structure is
LOOP...ENDLOOP. Everything be-
tween these two statements is repeated
until the STOP key is pressed or until a
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QUIT is encountered. QUIT passes
control out of the structure (not out of
the program), or to a special part of the
structure. The following program will
print the numbers 1 to 20, followed by
the word DONE.

10 DIGIT=1

20 LOOP

30 PRINT DIGIT

40 DIGIT=DIGIT + 1

50 IF DIGIT >20 THEN QUIT
60 ENDLCOP

70 PRINT “DONE"

If line 50 had been omitted, then the
program would continue cranking out
numbers until the STOP key was
pressed, until the numbers got too
high, or until the power was turned off.
Note that we can call our variable a
meaningful DIGIT, rather than an
obscure X. The indented format makes
the stucture easier to understand, and
the spaces will not be compressed out,
as in PET BASIC.

The next program works the same
as the previous example, except that
each number has “EVEN" or “'ODD"’
printed after it on the same line.

10 DIGIT =1

20 LOOP

30 PRINT DIGIT;

40 IF DIGIT — 2«INT(DIGIT/2)=0
50  PRINT “EVEN"

60 ELSE

70  PRINT “ODD"

80 ENDIF

90 DIGIT =DIGIT + 1

100 IF DIGIT> 20 THEN QUIT
110 ENDLOOP

120 PRINT “DONE"

The IF...THEN...ELSE structure
makes an ‘‘either or'' choice easy to
program, and easy to understand in the
listing. To accomplish the same thing
in PET BASIC, you would have to use
one or two GOTO statements. [t would
get even more complicated if you
wanted to test yet another condition if
the first was not satisfied. MicroBASIC
has an ELSEIF staternent for these
multiple-choice situations.

The following example is the same
as the previous example, except that |
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have removed the odd/even determina-
tion to a procedure.

10 DIGIT =1

20 LOOP

30 PRINT DIGIT;

40 CALL ODDEVEN (DIGIT)
50 IF ODDEVEN=0

60  PRINT “EVEN"

70 ELSE

80 PRINT “ODD"

90 ENDIF

100 DIGIT =DIGIT +1

110 IF DIGIT >20 THEN QUIT
120 ENDLOOP

130 PRINT “DONE"

140 !

150 PROC ODDEVEN (X)

within the procedure are local. That is,
there could be another variable X else-
where in the program above, and its
value wounld not bc disturbed by a
CALL of ODDEVEN.

Each of the three examples below il-
lustrates another structure available in
microBASIC.

WHILE...ENDLOOP

10 DIGIT =1

20 WHILE DIGIT <21
30 PRINT DIGIT

40 DIGIT=DIGIT + 1
50 ENDLOOP

60 PRINT “DONE"

160 ODDEVEN =X —2=INT(X/2) LOOP...UNTIL
170 ENDPROC
10 DIGIT=1
20 LOOP

DIGIT is passed to the procedure
and replaced there by X. ODDEVEN is
set within the procedure to 1 or 0 and
this is tested in line 50, as before. In-
stead of DIGIT, I could have used any
valid expression. Also, 1 could have
used a whole list of expressions in the
CALL statement, as long as there were
corresponding variables in the PROC
heading. Procedures may be recursive
(call themselves), and the variables

30 PRINT DIGIT

40 DIGIT=DIGIT+1
50 UNTIL DIGIT >20
60 PRINT "‘DONE"

FOR...NEXT

10 FOR DIGIT=1TO 20
20 PRINT DIGIT

30 NEXT DIGIT

40 PRINT ""DONE"

Each program produces the same
result as my very first example. Prob-
ably the most familiar is the
FOR...NEXT, which works exactly the
same as in PET BASIC, except that the
index variable is destroyed when the
loop is exited. WHILE...LOOP allows a
condition to be tested before executing
the included group of statements, and
LOOP...UNTIL performs the test after
executing the group of statements.
WHILE and UNTIL may be combinced
to allow tests at both the beginning and
end of the same structure. Also, there is
a GUESS...ADMIT...ENDGUESS
structure that is less restrictive than
IF...ELSE...ELSEIF.. . ENDIF in
multiple-choice situations.

MicroBASIC has some useful de-
bugging features, such as a STEP mode
and informative error messages. Be-
cause of its interpreted and strucrured
natures, it is an excellent language for
learning good techniques. The same in-
terpreter is available on the IBM Per-
sonal Computer and several mainframe
and minicomputers. Also, a corapile:
will soon be made available. These will
make microBASIC suitable for serious
application programming, as well.

AICRO"

Your investment in a computer is long term. You expect
many years of reliable service. Comp Case protects
your investment when not in use or while transporting it
from office or home. Your computer never leaves the
case — you simply remove the lid, make the electrical

comp Case

IS THE PERFECT GIFT FOR THE COMPUTER

THAT HAS EVERYTHING

Comp Case is the perfect Christmas
gift. Comp Cases are available in
better computer stores in our area.
Or call 800-848-7548 direct 10

connection, and operate. Comp Cases are available for

most brands of computers and peripherals.

receive your Comp Case in ('QQQQ'

time for Christimas.

' NN
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READ THIS

If the high price of commercial soft-
ware and the lack of clear information
about your microcomputer has got you

down, here’s the solution you’ve been
waiting for!

SoftSide Magazine

SoftSide is a favorite of computer users and
hobbyists alike. They rely on it as a prime source
of programs, reviews and articles for the Ap-
ple™, ATARI®, and TRS-80® microcomputers.

SoftSide is the magazine for the microcom-
puter owner who wants to learn BASIC pro-
gramming, learn MORE about BASIC pro-
gramming, or just wants to have FUN!
SoftSide gives you the BASIC code listings
of several programs — adventures,
utilities, games, stmulations, you name it
— for your computer EVERY MONTH,

There’s more:

® Reviews — of the software and hard-
ware products you want to know
about.

® Articles — about all aspects of
BASIC programming.

® Tutorials — on graphics, use of im-
portant commands, and more.

® Programs — each month SoftSide
publishes a variety of program for the
Apple, ATARI® and TRS-808.

r—-—--—-———---———————

® Columns — which discuss different topics in-
cluding: computer graphics, picking the right
modem for you and marketing your software —
just to name a few.

® Input from our readers — each month we
devote a space in the magazine to let our
readers give us some feedback about SoftSide.

® Hints & Enhancements — programmers and
readers provide us with enhancements, to our
programs, and programming tips.

[ ] YES! send me the first copy of my
SoftSide subscription right away!

or Mexico — $40/yr. Other foreign orders — $62/yr.

[ own a U Apple [ ATAR{®  (J TRS-80%

$24/yr for USA and Canada only. For orders to APO/FPO

Use coupon to order. Mail to: SoftSide Publica- Name
tions, 6 South St., Milford, NH 03055 Address __
As you can see, you'll receive pages and City/State e AW

pages of information and entertainment
from SoftSide. Here’s the best part:
A subscription to SoftSide is just $24 a

) Check is enclosed
1 MasterCard [0 VISA

Name of Cardholder

’ H !
year. That's 12 issues for only $2 each! MCH and InterbankB/VISAF —

What a value!

Exp. Date _

Signature

1
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VIC Fast Locator

Short subj ects Processor Status Flags

by Michael B. Casella
by Peter A. Cook

VIC Fast Locator

Michael B. Casella, 277 E. 10th Avenue,
Chico, California 85926

As an owner of Commeodore’'s new
VIC-20, you probably know that, to
date, there is no disk drive available for
your computer. This limits you to
cassette storage if you want to save
your programs. There is nothing wrong
with cassette storage, unless you have a
tape full of programs. If you need to
access 2 program near, or at, the end of
the tape, you must LOAD ‘'<file
name>,'’ press PLAY, and wait.
Depending on how long your tape is,
you could be waiting for as Ing as
twenty minutes.

Recently 1 found an article and pro-
gram called ''"The Case of the Missing
Tape Counter,”’ by William F. Pytlik,
which utilized the PET’s realtime
clock and allowed you to use fast for-
ward to accesss your files. What it does
is allot ten seconds of fast forward for
each program. Even though you will
waste some tape, you will find chat
space to be enough room for just about
any program.

When I typed the program into my
VIC-20 from Mr. Pytlik's article, I
found that it didn't work. A few loca-
tions need to be changed to make the
conversion. These locations have been
POKED with values in lines 180 and
240, which initialize the cassette’s
motor off, and line 210, which in-
itializes the cassette’'s motor on.

The program is self explanatory.
The fast forward time can be changed
by changing the number 10 in line 230;
otherwise it will fast forward for ten
seconds.

The locator program is saved at the
beginning of each tape. When you save
new programs, you include the data
statements corresponding to the new
program and resave the locator program
atr the beginning of the tape.

You will find that this program will
waste some tape, but it will certainly
save a lot of loading time: You can also
use it as a subroutine in other programs
to save or access files.

72

The following is a list of variables
used in the “VIC FAST LOCATOR"
program:

C${X} DIMensions the total number of

program title strings,

The array of program title strings

(loaded from DATA statements),

F§ Carriage Return following fast
forward press to start cassette
and time sequence,

Cs(1)

READ DATA and increment
loop,

‘"Load’’ or ''Save'’ variable,
time increment (10 seconds...
user adjustable]}.

sets real time clock,

program choice input variable,
number of programs on LO-
CATOR list |user adjustable).

10 RESTORE
2@ PRINT D"

S@ READ K

s@ DM CeCKd |

70 FOR I=1 TO R

80 RERD C$(Iy

90 PRINT C#(I>

1aa NEXT I

118 FOR ¥=1 TOQ f@@: REKT ¥
130 GETR$:IFEF=""THEN1Z®
14@ PRINT

INPUT“LMHICH PROGRAM

178 IF WP=1 THEN GOTO Ze@t
1&2 FPOKE 3I71485.1

2@ QETF$ :IFFF=""THEN2DA
218 POKE &7142,2%54
220 T=TI

248 POKE 37id48,1
258 FRINT

<6@ IF Rs="L"

1 GOTO 298@

27@a IF R#&="3"
23@ PRINT"TRPE IS NOM RERDY
298 DRTH 18
208 DATA"1
i@ DATA"2 PROGRAM 2¢

228 DATAYR YIC FAST LOCATOR®
33@ OARTHR"4 PROGRAM 4

34@ DATA"Z PROGRAM S

35a@ OATR"€6 PROGRAM &"

I6B@ DATR"7? PROGRAM 7"

37@ DATR"& PROGRAM 2"

386 DATA"9S PROGRAM 5"

398 DATA"16 ETC. "

400 EMD
REROY.
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1oBuma

IF WP<1 OR WRF2>18 THEH 15a

19@ PRINT"IFRESS F.FWO AND HIT

YIC FAST LOCATOR"

2@ PRINT"#¥KVIC FRST LOCARTOR®»HE"
40 PRINT" Ju0e60690600090000600000000"

128 FRINT"HMLORD (R SRVELL QR SH"

"sWP

IF TICT+(tiekc@®(WF—1)) THEN 238

THEN PRINMT"ZSNMHIT STOPZEJECT':
TO SAYE HEW PROGRAM/FILE"

RETURH WHEN REROY"

THREN FRIMT"ZMWHIT STOF AND LORD FILEN"

PRINT
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Short Subjects (.oniinued)

Processor Status Flags

MICRO readers may find this table use-
ful in interpreting machine language
monitor displays. It shows all the pos-
sible combinations of the 6502’s flags

Peter A. Cook, 1443 N. 24th Street,
Mesa, Arizona 85203

in the status register. Just look up the
decimal or hex number and the table
will show you all the flags that are set.

6502 Processor Status Flags

N NEGATIVE
V  QOVERFLOW
U UNUSED
B BREAK
Status Status
Register Register
Dec. Hex Flags Set Dec. Hex Flags Set
a ae €4 4@
1 et &5 41
2 @z 6 42
3 B3 &7 43
4 04 &8 44 -V---1--
& of &3 48 —y=——I-C
& @& 78 #6 -N5—T2Z=
7 o7 Y1 47 -¥-—12C
a8 a8 7E 48
s @ags ¥E 43
19 o8 74 4R :
1t OB  —---0-20 e <
12 8C —--=0O1-- [ i o
3 GO ———-Bfer 77 4D -v--DI-C
= AL 73 4E  -v--DIZ-
15 BE 73 4F  —w--D1Z0
P & S0 —V-B-—--
1% if ==Tfe—r 81 S1  -%-8——-C
= A R e e
(8 13 ---8B=--2C 88 53 V=B—FC
=0 ——SE—fe— &4 'S4 -\-B-I1--
3§ 15 ———B-I-0 s5 855 -w-B-I~C
32 16 ———B-IZ- 86 56 -Y-B-1Z-
53 17 ———B-1ZC a7 &v -v-B-12C
% {8 ———Bh——- @3 5 -v-Bh-—-
25 18 ———EO——£ 89 58 -V-8D——C
26 1A ——-BD-Z- 5@ SA  -¥-60-Z-
37 18 ———RO-ZC 3f =8 -v-80-2C
28 1C ---BBDI-- 92 &5C -v-8DI-—
28 10 ---BOI-C 53 50 -V-RQI-C
3@ 1€ -—--BOIZ- 94 B8E -—Y-BDi2-
31 1F -——B0IZC 95 SF -\V-RDIZ2C
az 26 56 &3 -—YU--=-=
33 21 87 61 -YU--—-L
24 22 Q& 62 -YluUE—=2Z~
[ 9% &3 —YU——-2C
26 24 jpa €4 —Yu—~f--
37 25 11 65 ~YU-——1-C
28 26 187 66 ~Yu--12-
35 27 ——U——I7C 122 &7 =Yu—I12C
40 28 ——U—Q- 124 €& =YU-D---
41 28 ——U-[—r 1RS 65 -—-YUu-0——C
z 2A --uU-D-2z- 1BE 6&R8
43 2B ——U-D-ZC tey 6B -Yu-0-20
44 o0 ——L-DI-— 183 60 —vo-Oy-——
45 20 --u-DI-C tas A0 -Vu-DO-C
46 2E --u-DIz- 418 6E :
437 2F ——U-przc 111 £AF  —MyU-DIZC
48 33 ——UB—--— 112 7@  -YUB————
49 %1 ——UB- 143 71 —vVUg-—-C
@ 2 ——LUB—=-2~ 114 2 -vuB--2-
51 a3 —-UB—--ZC 11S 73 =YUug~-2i
52 34 ——UB-1--— 11¢ 74 =YUB-J——
sk B —upegop dJE TR O =WWES1=G
o4 38 —-UB—[Z- 118 76 -YUB-1Z-
o= ap ——ve-Izc 119 F7  -WUB-1ZC
S8 38 —-UBLi-— 1286 78 -VUBD-——-
a5 —_lBD——c 121 75 —VUBD~-C
——URD=-2Z— 122 A -VUBO-Z-
~~UBD-ZC 22 7B -MUBD-2C
-=uB01I 124 ‘L -SuUsDI—-
——uehi-C 12% Y0 ~VURDI-C
-—URDIZ- 126 VE -—-YuBDlz-
£ A ——BOTZC 12?7 YF -YURDIZC
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DO DECIMAL

( INTERRUPT

Z ZERO

C GCARRY

Status Status

Register Register

Dec. Hex Flags Set Dec. Hex Flags Set
2 883 192 Cca

129 81 193 C1

13at 82 194 C2 HvV-———-2-
131 83 198 C3 NV—-2C
132 84 198 €4 HNvV——-1-=
133 8§& 1%V €8 HNv-——-1-C
134 86 N—-IZ~ 198 C& HNHv——12-
135 8?7 H-———-12C 193 &7 HNv-——-12C
136¢ 38 N——=0—~-— 200 8 HNv-—-[O———
137 ' @9 RN=—=D-=C 291 C9 HNY-—-D--C
138 @R N-——D-2Z- 202 CAH HNv--D-Z-
139 S N---D-2ZC 202 CR Nv--D-ZC
19a &sC¢ H-——0O]-— 204 CC  NYy--0DI~--—
141 8D H——-0O1-C 285 CDh Nv--DI-C
142 S§E N-—0I1Z2- 206 ©E Nvy--DIZ2~
143 8F WN-——-0OI2C zeY  OF  NY--DIZC
194 93  H--B———— cog [ NY-B===-
1489 94 H-——B-—IL 209 01 NY-B———C
136 32 M--B--2— 218 D2 NVY-B--Z-
147 33 N-——B——Z0 211 D3 nv-B--2C
148 94 HN——-B-1-— 212 D4 Rv-B-1-~
145 &5 N--B-I-C 213 D5 NV-B-1-C
158 96 MN—BrlZ- 214 D6 NWy/-B-1Z2-
151 57 M--B-1ZC 245 D7 Nv-B-1ZC
152 55 W--BD--- 216 D8

{53 %9 W--BD--C 217 DS

1S4 %A H--BD-Z— 218 DA

1S5 5B N--BD-2C 215 (OB

1S6 30 MN--BD1-— 220 DC

157 5D HN-—-BDI-C 221 DD

158 SE N--BDI2- 3222 OE

{59 9F N--BQI1ZC 223 (OF

i60 RO HN-U-——--— 224 Ea

161 AI N-U—-C 3225 €1

162 R2 N-U---2- 226 E2

1682 Az MN-U-—2ZC 227 B3 1u-—-20
164 R4 N-U--I~= 209 E4 HYU-~]1—
165 AS N-U--I-C 223 ES NWU~-I-C
166 A6 N-U--12- 230 €§ NVU--IZ-
167 AP HW-U--12C 2&1 E7 NVU--1ZC
16@ n8 H-U-D- 232 Eg NYU-D=---
165 A5 H-U-0O—C 232 E9 NYL-D--C
178 AR N-U-0-Z- 234 EAR NYU-D-Z2—
171 AR H-U-0-ZC 235 g8 NW-D0-ZC
172 AC N-U=-D1--~ 236 EC Nvu-LOI=-=
172 AO N-U-0OI-C 237 ED WvJ-DI-C
174 ®HE HN-U-D1Z- 23; EE MNVU-DIZ~
175 WF  H-U-DIZ2C 239 EF NJVU-DIZC
176 Ba H-UR———- 248 Fa@a NVUB~---
177 81 N-UR—===C 241 F1 HNYUB---C
1?8 &z N-UB——Z- 242 F2 NvUB--Z-
173 BR N-=UB—2Z2C 243 F3 NvuB-—-ZC
18 B4 N-UB-I-- D244 F4 MNVUB-1-—
181 BS N-UB-I1-C 3245 FS HNvUB-I-C
182 E& HN-UB-1Z- 246 F& HNVUR-1Z-
18x B7 M-UB-I1ZC 247 F7 NvUB-12C
184 BS HN-UBD-—— 248 F3 HNYURLD-
189 B9 HN-URD—C 249 F3 HNYURO-
186 PBR H-UBL-Z- o=@ FA NIUBD-Z-
187 BRE& H-UBD-ZC 251 FE& HvUBD-2C
188 BC H-UBOI--- 252 FC  HYUBOI-—-
{83 BQ MH-UBDI-C 253 FD WJUBOI-C
15 BE M-UBDIZ- 254 FE

191 BF HN-UBDI2C 255 Ff
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PROFESSIONAL
WORD PROCESSOR

Page by Paraaragph
Right Justiticatian Line Centering
Punler Graphes » Shorthand
Vanable Line Space  » Margin Canlral
pPrinter Conlrol Code ¢+ Farm Lelters

FOR APPLE/PET/CBM

COPY'WRITER e IDTL G
only $185.00

" Double Columns

EXCHANGE DATA w IBM 3740
PEDISK 0 877 FLOPPY DISK Sys-
tems can now read and wrile cecords
from 18M “Basic Data Exchanga”
1ype dishehes. FILEX software from
WILSERVE does all Ihe work! Gon-

PEDISK 540-1 5' Floppy for PEY. . Py
CONTROLLEA BOARD w PDOS. ... ........

PEDISK 1) is a high perlormance tloppy disk
system designed for the Commoiore PET/CBM,
Rockwell AIM and Synertek SYM. It features high
performance, simple raliable design and I8M for-
mal.

SOFTWARE FOR PEDISK i
COPYWRITER Pro Word Processor.........
MAE Macro Assembler Editor by ENS .
FLEXFILE 1l Data Base Manager ..
PAPERMATE Word Processor ..

DISK UTILITY PACK . ......
FASTFILE Dsts Base
FILEX IBM Access foutines ...
MENU LOAD
fUllFORTH= ......ooiiiniiniin

Commodore Communicates!
COMPACK $129.

Intelligent Teminal Package
meluding: ACIA based interface
DB25 cable
STCP software
+ Remote Telemelry v XON-XOFF Conlro!
v Transfer to/ir Disk v User Program Catl
»7 Prntar Outpul v Status Ling

$139 COLOR CHART
AIM/SYM system video display, 64 x 16
characters, 8 colors, pfugs into ROM
socket, 4K RAM Multiple modes; semi
graphics, alpha.

PET/C8M color graphic display, 128 x
192 pixels, generate color bar graphs
on one screen with data on main
screen, RS170 video color chart.
6847 based video output.

COLOR VIDEO FOR PET/CBM/AIM/SYM
ROMSWITCH - 4 ROMS IN 1
SPACEMAKER $39.95

Swilch 4 ROMs inlo the same socket.
A shide switch activates cne of four.
Electionic contrels insure no glitches
and allow ROM switching under soft-
ware control. ROMs can be switched
from the keyboard

fulFORTH+- for APPLE/PET
FULL FIG FORTH implementation plus
nditicnal assembler, Hoating point,
smng handling. multi-dimensional arrays.
and disk virtual mamory.
fUIFORTH+ from IDPC Co
Target Compiler .. S 80

$100.

SEE YOUR DEALER OR:

L P.0. Box 102
(MICROTECGH ) Langhorne. Pa. 15047

215-757-0284

DEALER INQUIRIES INVITED

#3
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CHAMP NOW AVAILABLE!

Working Out with CRHAMP ......-
Amper—Reader .....................
Hex/Dec Codes without Conversio
ﬁ/\lg% Run and Tape Protection .-

A oy st M NIBBLE.
inputting Strings With Commas ; :
Phantom Numeric Pad ..ot Even if you have all 8 issues of NIBBLE in

Disk Snooping Part 1
Apple e LA

Mad Mad Cube -« -5

RiSle‘}oo\_?mgf Pgr‘t B oy e e package!

pplsoft nefinder oottt 200 solidly packed pages with maior
Direct Ko i isk Commands rograms and articles for your Apple! A

: MUST for your Library!

Trap 'EM
Fast Data Eormat, ooxo-remrre it
Quick and Easy Hi-R€s ..ot

come!

NIBBLE EXPRESS VOLUME 2

The 1981 Anthology of the major articles
and programs is underway! it contains
up-to-date enhancements and corrections
to programs which appeared in Volume 20f

1081, you'll want The Express to have

updated program listings in oné convenient

 NIBBLE EXPRESS will be an invaluable
reference foryour Apple now and foryearsto 57

jor only $14.95 (plus shipping) you can make Nibble

Apple 2 MR

Binary Rl CORY =rsastame st m=rtl 0 Express 2 permanent part of your library. 65
O ABEEEK o-ean diaramiest= 20 67
ok L At 76
S PGAINEIS: | mraeate 8 5P 82
intesoft Connection et 88
Teieprocessing .................... o3
Lo-Res Screen DU sz ssssarn=r’ 97
Apple Tricks . . - Reset Trap .----- p.0. Box 325 100
Mini-Amper Bl os g ahe AR R Lincoin, MA 01773 103
How to Enter Assembler Listings - 106
Eree Cat for Apple DOS Users - - Yes! | want NIBBLE EXPRESS Voli. 2in My library! 108
EASCRIE | (aesbarapiy =2 T Heresmy D) Check O Money order 112
Amper Jump & FSOrt eovemmeit {or $14.95 plus $1.75 postagefhandling. (Outside 118
Apple TAMEE g oy Mk P2 1T U.S. add $2.75 for pos\age!handling). 123
Pascal L o-Res Graphics -« 127
EESGAT . bemswiiat =1 O O Also send me NIBBLE EXPRESS Vol. 1 at $12.95 131
Amper Store Bl 4 nanare ey plus $1.75 postage/handling (outside U.S. add $2.75 132
N, ~aanmcemmn s SRRl for postage/nandiing). 134
i ek arengn vy ot 142
Intesoft connection 1| PR R L Master Card & Visa Acceptad 148
e e 11%:213
Auto Repsat KeY 111 i e S e MR
Catsu _Catalog Supervisor . .--o Telephone / 155
TRAC GIRIgat syanpytsiwaftas et Ao 157
TRAGC Erabbics. sersterrr / 159
YRGB oy pomro = n o 162
e A I T Git 165
intesoft onpection V . s g Yo 168
Command Changer ® (miSSir\g the Vour check Of money ordet must accompany your order to quaity. E %;é

DOS RemOVer ______________________ S.: Checks must be drawn on a U.S. Bank.
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Formatted Output
with Atari BASIC

by Frank Roberts

This routine gives ATAR! users
the benefits of formatted output
from ATARI BASIC. Extremely
versatile, this routine is just as
eftective as *‘print using”
commands found in more
complex BASICs.

Formatted Output
requires:

Atari 400/800

Whether you are outputting stock and
bond prices, profit/loss statements, or
baseball batting averages, it is always a
plus to format the report in neat,
justified columns — especially if che
columns have totals. True, the com-
puter doesn’t care whether decimal
places line up, but it does make a dif-
ference to the human who reads the
output. ‘‘Pretty-print’”’ is not just
another aesthetic, it is computer
courtesy. A well-formatted report is
much easier to read and comprchend.

One particular frustration for me
when 1 first started programming my
Atari for business reports, was the
absence of a print using command in
Atari BASIC. All those decimal points
scattered over the paper just didn’t look
prefessional. Particnlarly annoying are
hgures such as $0.5 instead of § .50.
The following program contains a
relocatable subroutine for formatting
numbers to0 a user's or programmer's
specifications.

Options presented are for length and
type of character format. Por example,
the program (listing 1) offers the user a
choice of four formats, and prompts
user selection. Inputting '‘=+=+«’’ will
choose a ficld length of five integer posi-
tions with asterisks in place of blanks
or leading zeros, and two decimal
places, rounded (i.e., 1.555 will formart
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Listing 1

160

f1e
129
t3e
140
150
149
17¢
190
199
209
210

(DEFAULT=4)":PRINT

229
23@
240
250
240
270
280
290
300
38
320
330
348
350
346
370
380
1%
400
4190
aze
430
449
450
448

FIC$:IF FIC®{L,1)="Y"

470
480
499
509
S10
5260
53¢
549
559
569
579
580
598
600
3%
629
630

REM X¥x3% FORMATTED OUTFUY BY SURROUTINE AND $ HANIFULATION kXxxx
REY¥ *kxtx FRANK RORERTS

REM xXx%xx (C) APRIL 198Z

REN

OFEN 81,4,90,°K:"

OFEN #2,8,0,"'S:"

POKE 732,1¢

DIM FRMHS$(20) ,NUNS(208) PIC4(2¢),BLANKE(20)

BLANKS=" "

PRINT CHR$({25)TPRINT IPRINT

PRINT “ENTER FOURMAT PICTURE:'IFRINT
PRINT *TYPE ONE CHARACTER FOR EACH®':?
- PRINT

FRINT °* 2420, - - BEBE, ., ':PRINT

PRINTY * 38¢s..., Yry¥. .. " IPRINT

POSITION 15,18:PRINT *.,....« 4

POSITION 15,14

GET H1,AIIf A=155 THEN 270

PICS(LEN(PICS)+1)=CHRS(AY:PRINT HZ2;CHR$(A+128);:60T0 240

FOR J=1 TO LEN(PICS):IF FIC$(J,J>=".‘ THEN FIC$(J,J2=" "INEXT J

IF LEN(PIC$)=¢ THEN FIC3=fLANK$®{(1,4)

IF LEN(PICSY{4 THEN PIC${2)=fFIC8C1)IPICS(3)=FICe(1,2)

IF PICS$(1,1)="8" THEN PICS(1,LEN(PLCS))=HLANKS

IF LEN(PICS$)>t THEN IF PICS(1,1)="4" THEN FICS(2,LEN(FPICS))=BLANKS
{F PICS(LEN(PICS$))(>*." THEN PICS$(LEN(PICSE)+i)="."

CPRINT ILPRINT *YOUR CHOICE....... ' CHR$(34);PICS;CHR$(34) ILPRINT
LPRINT |, 'UNFORHATTED*, "FORMATTIED" ILPRINT

FOR J=1 T0 Ze¢
R{=INT(RND(B)¥10)
R2=RND(@)%x100

IF Rf(4 THEN RZ=RZ¥(-1)
R=R1¥f?Z
R=INT(RX10060)/1099

NUM=R

GOSYB St0

LPRINT ,R,,FRNS®

NEXT J

PRINT CHR€{125);:? * 7

'INTEGER FOSITION

‘D0 YOU WANT ANOTHER TEST?
THEN RUN

*iiINPUT

POKE 752,

END

REH

REM ¥¥kxx SUBROUTINE TO FORMAT THE NUMBER R XRX¥4
FRM$=PIC$:PT=<LEN(FRN$)1SN=0

IF NUM=3 THEN FRM$(PT+{)='06 ':RETURN

If NUM(@ THEN NUN=NUME{-1):5N=t
NUM=INT(NLNX108+0.5) :N=INT(NUN/120"
NUM$=STR${NJLN=LEN(NUHNS)

IF N=0 THEN NUM$=FRM$(FT-1,PT-1)

FRM$ (FT-CN,FT=1)=NUMS
NUH$=STRS (NUK) TLN=LEN(NUN$)

JF LN=1 THEN NUNS$(23=NUMS$:NUMS{1,1)="0":LN=2
NUM$=NUKS$ (LN-1)

FRHS(PT+1)=NUNS :FRH${FT+3I=CHR$(32)

IF SN THEN FRM$U!PTH+3)=CHR$(4S)

RETURN
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to =+=x1.56). The default value is four
integer positions, so that inputting a
single character, such as ‘"s'" or 0",
will produce the following formats:

Input Pormat
= »xer» (00
0 0000.00

Inputting a ‘'B’' or just a carriage return
will also default 1o four positions, but
with all leading zeros suppressed by-
empty space [blanks) as in the following:

Unformatted Formatted
0 .00
0.1 .10
12.356 12.36
1234 1234.00

Inputting six “'$’s"’ ($§$$$88$) will pro-
vide only a five-integer-positions for-
mat, as the ''$'’ will only appear in the
first position and suppress all zeros be-
fore the first whole integer. For example:

Unformatted Formatted
0 $ .00
0.1 $ .10
12.356 $ 1236
12345 $12345.00

The upper limits of the formatted
number is 20-integer-positions. This
limit, however, is controlled only by
the DIMensions of PIC$ and FRM$
(line 170).

This particular program was written
mainly for demonstrating user-oriented
versatility for the formateing sub-
routine that begins in line 510. In a
business program, the programmer
would usually take the option of pre-
setting the length and character format
by initializing PIC$ to the desired for-
mat before the program begins proces-
sing data. A simple line such as PIC$ =
“100000.’" will do the job for an entire
report. However, | have in my file two
programs that allow the user to choose
the formatting, and they work quite
well. Of course, care must be taken to
safely estimate the maximum number
of integer positions required by the
report before choosing the length of
PIC$; otherwise the program would ter-
minate on an error if the number gen-
erated was larger than the format. For
this reason it is safer and easier to pre-
set PIC$ — otherwise an elaborate user-
error trapping routine would be neces-
sary (and beyond the purpose of this
article).

Listing 1 contains a random number
generator and demonstration print
routine. Normally this section would
be replaced by the main processing of
data required by the particular pro-
gram. The subroutine (lines 510-630)
do the actual formatting work. These

76

Listing 2

Add the following to Listing 1 for user

175 DIM LINE$(86),TABS (4)

1BS TABS=BLANKS(1,64)
348 PRINT :PRINT

input of numbers:

35¢ PRINT "ENTER 4 NUHBERS NOT LARGER THAN PIC®*IPRINT

31406 LINES=""

376 FOK J=1 TO 4
3g® INPUT R

328 NUK=R

400 GOSup 519
410 NEXT J

426 LPRINY LIRES
430 GOTO 34@

449 REH

4506 REM

625 LINES(LEN(LINES)+1)=FRNS$ILINES(LENCLINES$)+1)=TABS

Sample Run
YOUR CHOICE....... “00000."
UNFORMATTED FORMATTED
470.283 00476.28
273,684 00273.66
-43,424 00043.42-
549.513 20548.51
299.814 20299,82
212.449 00212.47
-174.378 00174.38-
-14.49 00014.49-
-152.443 00152.46-
~148.249 00148.25-
-4.535 000064.54-
-133.429 00133.43-
844,85 004644.65
451,334 00451.34
216.9 00210,90
23,628 00023.43
221,429 00221.43
) 000806.00
-216.718 00210.72-
342,258 00342.25
YOUR CHOICE....... ) .t
UNFORHMATTED FORNATTED
0.43 s .43
367,208 $347.21
-81.876 s 81.98-
855.483 $855.48
) s .90
-194.242 $194.24-
595.303 $595.39
-94.734 $ 94.74~
-280.477 $280.48-
595.143 $595.14
641.189 641.19
446.405 $460.41
92.178 s 92.18
144.006 $144.08
748,551 $740.55
379.894 $379.99
582.418 $582.42
-72.245 $ 72.25-
1.538 ¢ 1.54
-15%9.164 $159.14-
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YOUR CHOICE

UNFORMATTED

656.314
[}
46.032
108.695
405.2346
87.304
-254.22
492.395
345.502
388.487
221.035
3e8.248
216.227
Q
-20.092
164,111
378.997
21.063
198.221
3446.295

YOUR CHOICE

UNFORMATTED

~46.761
1868.594
349.267
542.314
303.843
]

[
287.113
287.18S
2454.569
489.201
J24.044
269.66
292.0604
132.221
572.%925
355.319
-13.335
-21.958
455.194

FORHATTED

656 .31
.00
46.03
108.760
605.24
87.3@
2%96.22~
492.48@
J45.60
388.49
221.04
308.25
210.23
.00
20.089~-
164.11
379.00
21.96
168.22
3446.30

..... TXX¥S¥RR_"

FORKMATTED

XXXRRA 6 .76~
¥XXX188.59
x¥2%349.27
TXIN542.31
XX¥¥303.84
132337+ WY
pE2433 2 0W-1')
XEX¥267 .11
1AE¥2087.19
AXAKZ44.57
XXE¥480.2¢
R¥EXIZ24.04
XXXU269.684
AAEXK252.00
AXKK132.22
X¥X%572.53
XX¥%3155.32
XXX L3 .34-
XA I21 .94~
EExX455.19
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line numbers can be changed to suit the
programmer’s needs. I generally place
such routines near the top (beginning)
of a program because they work much
faster. With interpretive BASIC, thc
computcy must start at the beginning of
2 program and search each linc in se-
quence until it finds the subroutine. It
does this each time a GOSUB statement
is encountered, so that, on long pro-
grams, subroutines placed near the end
take up unnecessary time to process.

After returning to the majn program
from the subroutine, the formatted
number is ready for printing. In this
demonstration only one column of for-
matted numbers is printed. Business
reports and forms, however, often re-
quire several columns of formatred
numbers. This can be easily accom-
plished in Atari BASIC by concate-
nating the formatted numbers
long string of, say, 80- or 132-character
length and dumping the entire batch at
one timc. Listing 2, an illustration of
such a method, is an input routine that
allows users to enter numbers until
they get tired [at which time pressing
any letcer will terminate the program).
It also formats the numbers into four
columns by hooking FRM$ to LINES
{line 625).

The formatting subroutine
presented here has proven itself a real
work horse in every report I've run.
With a few modifications, it can be
tailored to any kind of report or form.
Credit (CR) and Debit {DBJ can be add-
ed in place of the negative sign by
changing line 620 as follows:

620 IF SN THEN FRM$(PT+3)=
"CR" (or “‘DB", depending on
what kind of account is being
formatred)

Changing line 610 to:

610 FRM$(PT + 1) = NUMS$:FRMS
(PT + 3)=CHR$(43)

o "’

will tag a “+' onto cvery positive
number, shotld the programmer want
all signed numbers. With a little tricky
string manipulation (which I will lcave
to the reader to solvc), the negative or
positive sign can be placed at the begin-
ning of the format instead of the end.

The subroutine is cxtremely ver-
satile and just as effcctive as a print
using command found on more com-
plex and expensive BASICS. Try it on
your next report.

Contact the author at 3736 Ferndale Dr,,
Fr. Wayne, IN 46815,
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New Publications

BASIC Exercises for the Apple, by J.P.
Lamoitier. Sybex, Inc. (2344 Sixth St
Berkeley, CA 94710), 1982, 251 pages,
7 % 9 inches, paperback.
ISBN: 0-89588-084-9 $12.95
Designed to rapidly teach Applesoft
BASIC 10 Applc users, this book covers
exerciscs related 1o data processing and
finance, statistics, operations research,
games, and more. Each exercise in-
cludes a staternent and analysis of the
problem, flow chart, and a correspond-
' ing program, as wcll as an actual run.

CONTENTS: Your First Program in BASIC;
Flowcharts; Exercises Using Integers; Ele-
mentary Exerciscs in Geometry; Exercises
Involving Data Processing; Mathematical
Computations; Financial Compntations;
Games; Operations Rescarch; Statistics;
Miscellaneous; Apendices; Index.

Logo for the Apple I, by Harold
Abelson. BYTE/McGraw-Hill Publica-
tions, Inc. (70 Main Strcct, Peter-
borough, NH 03458), 1982, 228 pages,
7 x 9% inches, paperback.
ISBN: 0-07-000426-9 $14.95
Logo for the Apple II teaches program-
ming techniques through Turtle Geo-
metry -— a series of exercises involving
both Logo programming and gcometric
concepts. [t includes more advanced
projects, such as the famous DOCTOR
program with its simulated psycho-
therapist, and an INSTANT program
that cnables parents and teachers to
crecatc a programroing environment for
preschool children.

CONTENTS: A First Look at Logo; Pro-
gramming with Procedures; Projects in Tur-
tle Geometry; Workspace, Filing, and
Debugging; Numbers, Words, and Listy;
Projects Using Numbers, Words, and Lists;
Writing Interactive Programos; Inputs, OQut-
puts, and Recursion; Advanced Use of Lists;
Glossary of Logo Primitive Commands; Ap-
pendix 1; Appendix 2; References; Index.

Kids Can Touch, by Patricia Shillings-
burg. Patricia Shillingsburg (6 Mag-
« nolia Place, Summit, NJ 07901}, 1981,
43 pages, 8% x 11 inches, paperback.

$4.95 plus $1 shipping.

Kids Can Touch is a lively self-teaching
guide to the Apple computer. [t starts at
the beginning, identifying the parts of
the computcr, turning it on and off,
booting a disk. The book introduces
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computing with simple programs. The
final chapters describe how computers
work, their history, and what their
presence may mean to our future.

CONTENTS: It's For Kids; Your Name's
the Game; More Programming; Starting a
Conversation; The Big Switch; Why Com-
puters?; Computers Have Come and Arc
Here to Stay.

Swift’s 1982 Educational Software
Dijrectory, Apple II Edition. Sterling
Swift Publishing Co. (1600 Fortview
Rd., Austin, TX 78704), 1982, 358
pages. 5% x 8! inches, paperback.
ISBN: 0-88408-150-8 $14.95

Two comprehcnsive indexes (alpha-
betical and by grade level) list
thousands of educational softwarc
titles from 128 publishers. Each pro-
gram 1is described, giving its price,
publisher, grade level, memory and
language rcquirements, backup policies,
and cites revicws.

CONTENTS: Introduction; Software from
Apple; Traditional Education Pubiishers;
Other Education Publishers; Education
Software Houses; Non-Commercial Soft-
ware; Other Education Software; Education
Softwarc Distributors; Revicew Sources.

Instant BASIC, 2nd Edition, by Jerald
R. Brown, dilithium Press {P.O. Box
606, Beaverton, OR 97075), 1982, 196
pages, 8% x 11 inches, papcrback.

ISBN: 0-918398-57-6 $12.95

This is an active-participation and
well-tested instructional workbook for
the student, absolute beginner, and
complete povice. It can be used with
any brand of computer using Micro-
soft® BASIC.

CONTENTS: Ready, Sct, RUN; Litde
Boxcs: LET, the INPUT Cousins, and the
REAI-DATA Team; Loop de Loop {in other
words, GOTO)]J; Variables, Floating Point,
and Work Savers; Compare and Decide: The
IF ... THEN Famijly; Function Junction #1:
SQR, INT, RND; Automatic Loops: FOR-
NEXT; Function Junction #2: LEN,
RIGHTS, LEFTS, MID$, $TRS, VAL, ASC,
CHRS, TAB, DEF FN, SIN, SGN, ABS; The
Mysterious Realm of Subscripted Variables:
One Dimensional Arrays; Two Subscripts &
Subroutines Too: Two Dimensional Arrays,
GOSUB-RETURN, ON ... GOTO...; ASCII
Code Chart; Funcrion Reference List; Index;
Answers to End of Chapter Problems.
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APPLE Pascal P-Code
Interpreter and the 6809

by Tom Whiteside

The author rewrites pieces of
the APPLE UCSD Pascal P-code
Interpreter for the MC6809 and
shows code size and speed
improvements. P-code to native
MC6809 code translation is also
discussed.

Many 6502 users have switched over to
UCSD Pascal from BASIC to take ad-
vantage of DPascal’s increased reli-
ability, casier modification, and greater
portability between machines. Faster
program exccution is another plus for
Pascal over BASIC, but the advantage
in a stock Apple is not dramatic since
the 6502 was really not designed to
emulate the raultiple 16-bit regjster,
stack oriented, UCSD Pascal inter-
preter. However, with MC6809 cards
becoming available for the Apple, we
have a chance to switch over to a pro-
cessor that will run Pascal much faster,
The byte efficiency of the MC6809 also
opens the door to translating the P-code
directly into machine code for ultra fast
operation!

This article will contrast pieces of
the 6502 P-code interpreter’s operation
with a MCG6809 version to show just
how much f{aster, morc byte efficient,
and easier to program the MC6809 really
is. We will then explore the possibility
of using the MCG6809’s greater byte effi-
ciency to translate the P-code to
MC6809 native code. The P-code ex-
amples chosen for this article can be
considered typical. Since the entirc
Pascal P-code interpreter is abour 8K
bytes long, it is only possible to cover a
small part of it. The primary goal of
this article is to use the P-machine to
illustrate real-life MCG6809 program-
ming techniques and to demonstrate its
superiority over the 6502.

The Pascal P-Machine

The University of California at Sar
Diego [UCSD) Pascal ’''Pseudo-
machine’’ or “‘P-machine'’ is designed
to exccute code created by their Pascal
compiler. This P-machine concept has
made it very easy to adapt UCSD Pascal
to a large number of host processors. To
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use UCSD Pascal on a new machine, it
is only nccessary to rewrite thc
P-machine in the native code of the
processor, which is far easier than
rewriting the compiler.

The P-machine consists of eight,
16-bit registers and an instruction set of
P-codes. These registers and instruc-
tions are documented in the Apple Pas-
cal Operating System documentation.
Briefly, the P-mxachine registers are:

SP: The evaluation stack pointer.
[t is used to pass parameters
and return function values.
The interpreter program
counter. A pointer to the next
P-code instruction.

The pointer to the procedure
dictionary of the segment of
the currently executing
procedure.

A pointer rcferencing the code
portion of the currently ex-
ecuting procedure.

KP: A pointer to the current top of
the program stack.

A pointer to the topmost
markstack in the currently ex-
ecuting procedure. Used to
reference local variables.

IPC:

SEG:

JTAB:

MP:

NP: A pointer to the current top of
the dynamic heap. All uses of
NEW in Pascal reserve space
using the NP pointer.

A pointer to the main program
code. All global variables are
rcferenced relative to BASE.

BASE:

The documentation on the P-machine
in the Apple Pascal manual describes
the operation of the P-machine in derail
with examples. The real beauty of
modifying the P-machinc is that the in-
dividual tasks done by ceach
P-instruction are quite simple. The
compiler has the complicated job of
selecting the sequence of P-codes — we
do not have to worry about that!

The Apple P-Code Interpreter

Figure 1 illustrates the register
variable usage for the Apple P-machine.
The only 6502 register, which directly
replaces a P-register, is the stack
pointer. Since the 6502 stack register
has only 8 bits, the stack is limited to
256 bytes.

The seven ather P-machine regis-
ters are 16-bit and mapped into zero
page, since the 6502 has no 16-bit regis-
ters other than the program counter.

temporaries

Figure 1: Apple P-Machine Emulatlon

Sp Cmmmm e > § register
IPC (=== > X register
SEG Cmm—— > (—m

JTAB ¢----- > |

KP  ¢-——-- >

MP Cmemnam N

- > l

BAGE <———-w > Canm

Figure 2: MC8809 P-Machine Emulation
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514 === > Stack pointer

1pC (mmm==) L=mm=m==

SEG ¢----- > |

JTAB ¢(-—-~- > |

Kp e > |- 7eroc page
MP ¢-—--- > |

NP ¢-—--- > [

BASE ¢=~-—~ y C———————

A, X, Y, and several zero page variablea are

I— Indexed off U register

D (A, B) and Y registers are temporaries
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The 6502’s A, X, and Y registers,
and several zero page locations, are
used as pure temporarics in the Apple
implementation of thc P-machine. The
P-machine makes extensive use of
16-bit pointers and almost all quan-
tities are words forcing extensive usc of
mdirect addressing.

The MC6809 Pascal P-Machine

Bigure 2 illustrates the register
variable usage for the MC6809
P-machine. Two registers in the
MC6809 will be used to directly
replace P-machine registers. The S
register will act as the evaluation stack
register just as the 6502 stack pointer
did. However, the MC6809 stack will
not be limited to a fixed page and is
position independent. The 16-bit X
register will act as the Interpreter
Program Counter ([PC).

The six other 16-bit P-machine
registers will be referenced by the
MC680% U register. This register
storage is reserved on the system stack
as shown in figure 3.

The remaining MC6809 registers,
the D [the combination of the A and B
registers) and Y registers, will act as
temporaries for manipulating data. We
might have chosen to replace another
P-machine register with the U register
and used direct page storage for the
other registers instead of the approach
taken here. The interesting thing about
this method is that there is no need to
worry about which locations are tied up
in fixed locations. If more system
variables need to be added later, only
the stack initialization code must be
changed. One of my big complaints
about Apple Pascal is that system
variables are scattered all over the
memory map. Using the stack storage
philosophy eliminates this problem. If
all buffers and system variables are
stack references, it becomes much
simpler to extend features without
worrying about stepping on apother
piece of code. All MC6809 code shown
here will utilize this concept. We will
not use temporary variables and all
code will be position-independent.

Example 1. The NOP Instruction

The easiest place to start our com-
parison of 6502 and MC6809 code is
the NOP P-instruction. NOP is a
universal term for No OPeration and
simply increments the program
counter to the next instruction without
doing anything else. Actually, almost
every P-instruction uses NOP to incre-
ment the 1PC, fetch the next instruc-
tion, and jump to it.

Figure 4 shows the 6502 code used
to perform the NOP instruction. The
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best place to begin reading the code is
the NOP entry point. The PUSHIM
code is called only if a fetched P-code is
positive. {All positive P-codes are data
— NOT instructions and are pushed on
the stack as the LSB of a word). Assum-
ing a P-code byte is negative (and hence
an instruction}, it is multiplied by two
and scored into the destination address
of an indirect jump (Self-modifying
code!). This jump table contains

pointers ta the actual 6502 code to ex-
ecute the instruction. For example, if
the P-code instruction was a 383, the
jump offset would be $83 » 2 = $06.
The jump table begins at $DO0O00 in
bank 2 of the language card. At location
$D006 there is a pointer to $EAC2,
which is the location of the code for
this instruction. If we look in the
documentation for instruction 131 {$83
decimal}, we find that this is the

¢ Set up labels for the P-machine regiaters
.

SBG  EQU 500 Label for SBEG registver
3TAB EQU SBG+2 " “ JTAB
Kp EQU JTAB+2 » “ Ke
MP EQU KP+2 * “ MpP "
NP EQU MP+2 " " NP "
BASF EQU KWP+2 - " BASE -
»
LEAS -(8ASB+2),S Carve off stack apace on
“ the Syatem stack for
- the P-reqisters
>
TFR S,U Init User stack to the
beginning of the P-tregjster
- storage
STD JTAB,V EXAMPLE USE OF “JTAB"

Figure 3: Example showing use of the U register for system variable storage.

PUNCTION:

until byte ¢ O
multiply byte * 2

USAGE:

ENTRY POINTS:
NOP

SIDE EFFECTS:

byte loaded.

SR tRPvPE B LEOBPAPEOEREDURSD RS BDRS

Figure 4: 6502 NOP P-Instruction
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- normal entry
NOP1l - no IPC increment

L]

* PUSHIM -—- PUSH IMMEDIATE DATA ON THE STACK

-

. PUNCTION:

. Push "0“ and A on the stack

o Fall back into NOP

-

- USAGE:

- NOP branches here when P-code is »= 0

~

. SIDE EPPBCTS:

» X is trashed

.

PUSHIM gobL * Lng Tim
TAX 1 2 SAVE THE IMMEDIATE DATA IW X
TYA 1 2 CLEAR THE ACCUMULATOR
PIA 1 i PUSE A ZERO ON THE STACK
TXA 1 2 PUSH IMMEDIATE DATA ON STACK
M™MA 1 3

MOP -- PETCH TYE NEXT INSTRUCTION AND JUMP THERE

repeat | lcop on data bytes )
bump the IPC { program counter )
get the next P-code byte
if byte >= 0 then push word on atack

seuff result ints the operand of a jmp ()
jump to the code for that instruction

almost all P-instructions call NOP

Instruction ® 2 is returned in A.
X ia erasgned. Y points at laat P-code

NoP BQU * Lng Tim
IRC 1PC 27 5  AUMP 16-BIT PROGRAM COUNTER
BNE NOP1 2 2/3
INC IPC+1 2 5
NOP1 LDY 8500 2 2
oA {1eC).Y 2 S FETCY TYE NEXT INSTRUCTION
BPL PUSHTM 2 2/3 IP DATA > 0 TYBN PUSY IT
ASL A v 2 ELSE MULTIPLY PCODE BY TWO
STA NBXTOP+Y 2 k] (NIT JUMP ORSTINATION
JHP NEXTOP 3 3 GO THERE  JMP($DOXX)
NEXTOP JMP ($DDXX) 3 5
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NEW from reative Compg
Three great books for
Apple, Atari and TRS-80 owners!

Creative Computing has just produced the books you've been waiting for—the most informative,
challenging and stimulating volumes yet written for the Apple® Atari® or TRS-80" owner!

THE CREATIVE APPLE

brings you 450 pages of the best articles
and features on the Apple to appear in the
| past four vears of Creative Computing.
| Revised and updated, this wealth of material
gives you dozens of ways 1o tap the tremen-
® dous potential of your Apple, with informa-
tion-packed chaplers on:
¢+ Graphics » Music ¢ Education « Word
Processmg ¢ Business ¢ Applecart
+ Software Reviews » Programs—Ready
to Run ¢ Tips for Easier Programming
_ ¢ Branches
Whether you use your Apple for business,
teaching, home budgeting or just having fun,
you'll find plenty of ways here to get more

i out of it than you ever dreamed:

| THE CREATIVE APPLE, edited by Mark Pelczarsk ard Joe
Tate. 84" x 11", softcover, illustrated, 450 pp. $15.95.

. THE CREATIVE ATARI is an invaluable

guide for the average, non-expert user who knows a little
about BASIC and simple programming. The Atari is one of the
most sophisticated consurner graphics devices ever invented.
Yet, because 1t is so powerful, learning how io use its special
featires can be difficult for all but the most skilled program-

| mers. Here's where THE CREATIVE ATARI can help. Talang
articles, columns and tutonials that previously appeared in
Creative Computing, the authors have updated the material
for maximum learning ease. THE CREATIVE ATARI centains
four main sections:

& An introduction, with a discussion of Alari memory con-
cepts essenlial to programming.

s A tutorial on Atari graphics.

e A collection of programming tips, plus mformation on
non-graphics areas.

e Programs you can type in yoursel, with reviews of other
good commercial programs available for the Alayt

You'll also find an Appendix with a reference guide (o useful
Atari information. Whether you're a long-time Atari owner or
are just thinking about getting one, this is the bock to have!

THE CREATIVE ATARI, edited by David Small, Sandy Small
and George Blank. 8%" x 117, softcover, illustrated, 250 pp.
$15.95.

THE CREAT|VE TRs-ao Is a complete

quide based on articles that appeared in Creative Computing,
covering everything from games to business applications for
the TRS-80. Chapters include:

e Games, with nine full-length listings you can type directly
into your computer.

® Personal productivity, with discussions on expense man-
agement, record keeping and other packages.

e Education. detailing uses for pre-school, elementary and
high schoal students.

® Business, and making the most of your investment
opportunities.

¢ Word processing, covering Scripsit, LazyWriter and more.

e Programming tips, suggestions on structured pro-
grammiing, debugging, error trapping and numerical
techniques.

e Graphics, with advice from exper:s on how 1o enhance
your prograrnming capabilities.

o TRS-80 Strings—reprints of this monthly Creative
Computing column.

e Software, an overview of commercial software ranging
fram chess to improving your computer's language
capabilities.

® Hardware, including discussions on new models, printers
and other peripherals.

Your TRS-80 is a wonderfu! toal for learning, having fun, and
improving the quality of vour iife. With THE CREATIVE
TRS-80, you'll expand the uses of your machine—and us value
to you—in a hundred new and exciting ways!

THE CREATIVE TRS-80, edited by Ken Mazur. 84" x 117,
softcover, illustrated, 250 pp. $§15.95.

Reuaistered Trademarks. Apple Apple Compuler Inc., Atan Atart Ine
TRS-88. Radio Shacy Division ol Tandy Corp

USE COUPON OR TOLL-FREE NUMBER TO ORDER TODAY!

e . Dept, EA2F 39 Eas! Hanover Avenue
croeative Gompubting vy pians, N 67850
CREATIVE APPLE: Send me .., __ coples at £1595 each® plns $2 postage
and handling. #18R
CREATIVE ATARI: sen¢ me . __ copies at $15.95 each” plus $2 postage
and handling =18R
| CREATIVE TRS-80: Send me _ ___ copies a1 §15.95 each plus $2 postage
l and handling. =18Y
*Nj residents ada 3% sales tax All loreign crders (except Canada ang Mexics) add §3 o
regular,pestage: and hardling chiarae Shipped awrnail anly
CHECEK ONE:
I [[J PAYMENT ENCLOSED £_ =
l [ CHARGEMY: | ] AmencanExpress [] MasterCaid [] Visa

l Card No _Exp Date

I Sigrature =
’ Mr /Mrs /Ms i

(please prmt full namel
‘ Address__ Apt.
| City .

State _ Z\p.

For faster service, PHONE TOLL FREE: 800-631-8112.
(In NJ call 201-540-0445)




““ADI’’ instruction. Thus, by reading
this table, we can find the location of
any P-instruction!

Many of the P-code instructions call
other code to increment the IPC by
more than one byte and then jump to
NOP at entry point NOP1. For brevity,
we will not show the code used to in-
crement the IPC outside of NOP. All
MC6809 examples will need only one
entry point to NOP.

Pigure 5 shows the MCG6809 NOP
code. For those unfamiliar with
MC6809 assembler notatian, the ' +*/
beside an index register is a post-
increment directive. This means after
finishing an instruction, the index
register is to be imcremented. "' + +*’
means increment it twice. Similarly,
- and ''— -'" are pre-decrement
directives that decrement the index
register before executing the instruc-
tion. In all the MCG6809 interpreter
code, we will always update the IPC (X
reg) as each P-code byte is used, since
this is straightforward and efficient.
This is different than the 6502 code,
which tries to minimize the 16-bit IPC
updates.

Notice the technique used to
reference the instruction lookup table
(INSTAB). The LEAY INSTBL,PCR in-
struction loads the effective address of
the table relative to the program counter
and is thus position-independent.

The JMP operand in brackets means
the operand is indirect. Unlike the
8502, the MC6809 can do indexed and
indexed-indirect jumps. This is certain-
ly cleaner than the 6502 NOP’s self-
modifying code.

Table 1 summarizes the bytes and
machine cycles required for both ver-
sins of NOP. As the table indicates, the
MC6809 code took ten bytes less and
was slightly faster on data stores with
GETIMM and two cycles slower for a
simple NOP. While the MC6809 was
slightly slower than the 6502 on the
NOP instruction, the MC6809 code is
position-independent and not self-
modifying. The MC6809's real speed
advantage will appear as we begin
manipulating 16-bit pointers. We will
use these timing results later to show
the overhead of the interpreter for both
Processors.

Example 2. The LDCI P-Instruction

The rnext, slightly more complex
P-codc example is a 16-bit load im-
mediate instruction. This insrruction
fetches the next two words following
the instruction byte and pushes them
on the stack. The 6502 code for LDCI is
shown in figurc 6. The 6502 must load
the immediate data backwards, since it
handles all pointers in LSB-MSB order.

82

The 6502 "“JMP SKPLWD'’' (SKiP Long
WorD) adds three to the [PC and jumps
to NOP1 (At a cost of 5 extra machine
cycles over 2 NOP jump). Figure 7 is
the LDCI code for the MC6809. Since
the MC6809 loads words in MSB-LSB
order like the P-machine, the ''im-
mediate’’ load is a simple LDD instruc-

tion. The ‘“+ +’’ bumps the IPC past
the data word to point at the next
P-byte consistent with our convention.
Table 2 shows the byte and machine
cycle statistics for LDCL The increase
in complexity for LDCI over LDCN has
little effect on the MC6809 code, but
the difference really shows on the 6502.

® Assuming the MSB of the IPC is

MC6R809 6502

Bytes: 16 26
Cycles:

PUSYIMM 19 3o+

Simple NOP 32 30*

not incremented

Table 1: Statistics for the NOP P-Instruction

MC6809 6502
Aytes: 7 12
Cycles: 52 58
Table 2: Statistics for the LDCI P-instruction
MC680° 6502
Bytes: 14 30
Machine Cycles:
(including GETIMM)
Byte 22 107
Word 104 122*

* Assuming no update of IPC mgb is required

Table 3: Statistics for the LDL P.code Instruction

MICRO - The 6502/6809 Journal

Instruction Byte Ratio * Cycle Ratioc *
PUSH IMM 16/26 (.62) 19/30 (.63)
LDCN a/7 (1.1) 47/41 {(1.1)
LDCI 7/12 (.58) 52/58 {.90)
FJB

PJP not taken 27/55 (.493) 52/52 (1.0)

FJB poaitive 27/55 (.49) 59/71 (.83)

FJB negative 27/55 (.49) 83/95 (.87)
LDL

LDL byte 14/30 (.47) 92/107 (.R6)

LDL word 14/30 (.47) 104/122 (.85)
average 17.5/33.4 (.52) 63.5/72.5 (.88)
* ratios show: MC6B09 / 6502

Table 4: Statistlcs showing byte and machine-cycle ratios of the MC6808 over the
6502 (MC68808 code Is position-independent).

No. 53 - October 1982



* NOP --- No OPeration

L]

b PUNCTION:

b repeat

- Fetch the next P-code byte

* bump 1PC (program counter)

. If byte >= 0 then push byte on staek

* until byte <. 0

. multiply the byte by two

. uge byte ag an offget in P-code jump table

* jump to the inatruction

*

» USAGE:

* Most P-instructions call NOP

»

*  SIDE-EFFECTS:

. The P-code byte * 2 ias returned in B

. The A, Y registers are temporary

-

Noe EQU * Lng Tim
CLRA 1 2

NOP1 BQU * REPEAT
LD3 ,X+ 2 [ GET THE NEXT PCODE BYTE

A AND BUMP THE IPC
BLT NOPEXT 2 3 IF PCODE ¢ O THEN LEAVE
PSHS D 2 2 ELSE SAVE WORD ON 8TACK
BRA NOP1 2 k] UNTIL PCODE ¢ O

*

NOPEXT EQU * GO PO M™E INSTRUCTION
ASLS 1 2 P~CODE:=PCODE * 2
LEAY INSTBL,PCR 4§ 9 GET EFFECTIVE ADDRESS OF

» INSTRUCTION TABLE
JMP [D,Y) 2 10 GO TYERE

16
Figure 5: 6809 NOP P-Instruction

-

¢ LDC1 --- 1LOAD one word Conatant

L]

. PUNCTION:

d Tranafar the word immadiately after

. the P-instruction to the stack

. Hop to NOP via SKPLWD (S cycles extra)

-

A USAGE:

. P~code insgtruction

L2

. SIDE-EPFECTS

. A and Y are temporary

-

a

LeCl EQU ¢ Lng Tim
LDY $502 2 2
LDA (TIPC),Y 2 5 GBT LSB PIRST
eHA 1 3
DEY 1 2
LOA (1PC),Y 2 5 NEXT GBT MSB
PIA 1 3
JMP SKPLWD 3 3 BUMP IPC AY 3 RYTES

. AND JUMP TO NOP1l.

35 (SKeLWD)

12

Figure 6: 8502 LDCI P-Instruction

a

¢ LDCI ~-- LOaD one word Constant

-

- PUNCTION:

. Tranafer tha word immediately after

b the P-instruceion to the stack

-

. USAGE:

. P-code ingtruction

-

hi SIDE-EFFECTS

. D is temporary

-«

LDCI QU * Lng Tim
LDD ,X++ 2 9 GRAB IMMEDIATE WORD AND

. AUMP IPC PAST WORD
PSHS D 2 7 SAVE IT ON TME STACK
LBRA NOP 3 5 GO DO NEXT INSTRUCTION

» 32 (NOP)

Figure 7: MCE808 LDCI P-Instructian
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Example 3. The LDL P-Instruction

As a final interpreter example, let’s
examine a typical P-machine instruc-
tion that uses the GETIMM sub-
routine. The LDL instruction (LoaD
Local word) is identical to several other
instrctions (LLA, LDO, and LAO} ex-
cept for the P-machine register used to
form the load address. The store
equivalents of LDL (STL and SRO) are
also very similar. LDL forms an address
pointer based on immediate data and
the MP register. This points to a local
variable in the currently ecxecuting pro-
cedure. The word at this address is
loaded and pushed on the stack in MSB
LSB format. Figures 8 and 9 are the LDL
code for the 6502 and MC6809 respec-
tively. Table 3 is the byte and cycle
statistics for LDL.

Table 4 summarizes the P-code in-
terpreter for the MC6809 and the 6502.
The table shows that the MC6809 re-
quired half the bytes of the 6502 and
runs about 12% faster based on aver-
aging our examples. From table 4, it is
apparent that the 6502 did better on
simple tasks, such as the LDCN in-
struction, in which the 6502 was faster
and more byte efficient. For more com-
plex tasks, such as the LDL instrue-
tion, the MC6809 was 10% faster than
the 6502. While it is impossible to
truly comnpare the cfficicncy of both
processors in this application without
analyzing all the P-instructions and
their frequency of occusrence in the
compiled P-code, the instructions
covered in this article should be
representative.

P-Code To Native Code Translation

We have seen so far that the
MC6809 is faster than the 6502 at in-
terpreting P-code, but a large percen-
tage of the instruction execution time
has becn interpreter overhead. For ex-
ample, the LDL instruction took 72
cycles to load a word and then 32 cycles
to execute a NOP just to get the next
instruction. That means 31% of the
time to do an LDL is directly burned by
the interpreter. The interpreter over-
head is actually even worse since most
P-code instructions are fairly general
while the native code need not be. For
example, the native GETIMM code can
be different depending on whether a
byte or word is to be loaded. The over-
head of deciding which form of load is
needed will be handled by the native
code translator, NOT by the actual
native code.

We will now redo the MC6809 in-
terpreter P-instructions in native code
and see just how much faster it will be.
We will not do corresponding 6502 ex-
amples as the code growth would be too
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.
* LDOL ——- Load Local word
»
- FUNCTION:
. Form an address pointer using P-registaer MP and
. the immediate data word. Push the word pointed o
* at by the sum of this pointer amd “MPOPF". * 1DL -—~ Load Loeal worAd
- -
. USAGE: » FPUNCTION:
. P-code instruction. Very aimilar to others . Porm an addresa pointer using P-register MP and
v hd the immediate data word. Push the word pointed
‘ SIDE-BFFECTS: 4 at by the sum of this pointer aad "MPOPE".
. A,Y,TEMP2, TEMP2+41,TEMP3, TEMP3+) are temporaries .
¢ - USAGE:
LDL egv * Lng Tim . P-code {nstruction. Very similar to others
LDY #$01 2 2 .
JSR GETIMM 3 3 GET IMMED{ATE WORD =--> TEMP2 » SIDE-EPFPECTS:
LDA Mp 2 3 ADDRESS OF MP ACTIVATION RECORD - D and Y are temporaries
CLC 1 2 »
ADC TEMP2 2 3 ADD OFPSET TNTO MP ACTIVATION RECORD LDL EQU * Lng Tim
STA TEMP3 2 3 L3SR GETIMM 3 9 D:=0FPSET TO LOCAL VARIABLE
LOA M2¥#) 2 3 ADDD MP,U 2 7 PORM ADORESS OF LOCAL VARIARLE
ADC TEMP2+1 2 3 TFR D,Y 2 6 Y:=ADDRESS
STA TEMP3+} 2 3 LDD MPOPP,Y 2 6 D:=a(LOCAL VARIABLE)
LDY $MPOFF 2 2 PSiS O 2 7 SAVE IT
LOA {TEMP3),Y 2 S GET WORD POINTED AT AND PUSY IT LBRA NOP 3 5 GO DO NEXT INSTRUCTION
A 1 3 i 32 (NOP)
DEY 1 2 -
LDA (TEMP3),Y 2 5 14
PH4A 1 3
IMP SKIPWD 3 3 40P TO NOP [ADD S CYCLES)
. 35 {SKIPWD)

w1
[« 2]
J

Figure 8: The 68502 LDL P-Instruction

Figure 9: The MC6809 LDL P-Instruction

Lng Tim
LDX MP,U 2 6 GET "MP" REGISTER
LDD OFFSET,X 4 9 LOAD LOCAL WORD
PSHS D 2 7 AND SAVE IT
8 22

Figure 10: The Native Code LDCI Instruction

LDX MP,U

PSS D

LDB OPPSET, X 4 8

Lng Tim

GET "MP" REGISTER
LOAD LOCAL WORD
AND SAVE IT

2 6

2 7

8 21

Figure 11: The Natlve Code LDL Instruction for Word Load

expensive. [Remember that the
MC6809 interpreter took only half the
bytes of the 6502!) Figures 10 and 11
arc the npative code versions of our
P-instructions. In all examples, 1 rely
on a '‘smart’’ translator to compute
branch offsets and operand formats
|word versus bytes).

Table 5 15 2 comparison of byte
machine cycle comparisons for
native code MC6809 versus the
MC6809 interpreter code. As you can
see, the native code grew by a factor of
three over the very compact P-code.
The native code will run faster than the

and
the

P-code by a factor of 4.5! Perhaps 30%
of the code growth can be reduced with
a post translation optimizer since many
long branches can be converted to short
branches and many PSHS D / PULS D
pairs are unneccssary {we can leave the
result in D). Even with optimization,
without some form of memory man-
agement, it will not be passible to con-
vert largc programs like the Pascal
compiler or editor entirely to native
code cven if the interpreter is removed
from memory. However, if the old
adage ‘'20% of the code uses 80% of
the time'’ is true, a native code trans-

Instruction Byte Ratio * Cycle Ratio *
PUSH IM a/1 (4) 8/19 (.42)
LDCN 4/1 (4) 11/47 (,23)
LDCI /3 (1.7 10/52 (,19)
PJB positive 7/2 (3.5 15/59 (.25)
FJB negative " » 15/83 {.18)
LDL byte 8/3 (2.7) 21/92 (.23)
LDL word 8/3 {2.7) 22/104 (.22)
average 6.1/2.1 {2.9) 114.6/65.1 {.22)

* ratios ehow: native code / P-ccde

Tabie §: Statlstics showing byte cost and speed gain of native code over P-code.
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lator would achieve some tremendous
specd inprovements even in large pro-
grams, by converting time consuming
procedurcs to native code. Partial
native code translation could use an
unused P-opcode to inform the
P-interpreter to switch to native code
{the Warp 1 instruction!).

Conclusion

This axticle has contrasted MC6809
and 6502 implementations of the
UCSD Applc Pascal P-machine. My
primary goals were to demonstrate just
how easy the MC6809 is to program,
and its byte and time efficiency relative
to the 6502. The secondary goal of the
article was to inspire others to work on
native code implementations of Pascal,
C, and other languages for MC6809-
based systems. Finally, I hope to en-
courage all 6502 users to take advan-
tage of the added power avajlable with
MC6809 boards and systems.

Tom Whiteside is an engineer in the
processor design group at Motorola. He
may be contacted at Motorols, Inc., MD
M2880, 3501 Ed Bluestein Blvd., Austin,
TX 78721
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NEW FROM KILO

PET/CBM Expansion Adaptor  $739% (order KEACom)
is a true expansion BUS that allows:

¢ Direct memory access

e Multi-processing

¢ |/O expansion

« Memory expansion

s Alternative operating systems

Write or call for application notes explaining full
capabilities. Great for those PET/CBM’s with soldered-
in ROMS.

Upgrade to KTERM + from KTERM
34700 (order KTERM-U)

Other software for PET/CBM users
Run time linking loader $339%s (order KRTLL)
Allows: Linked loading of BASIC programs anywhere in
memory; runtime linking of BASIC program
segments; saving BASIC machine ccde loads
during BASIC execution. Creates M.C. vinual
memory
Screen form $490 (order KSF}
Create invoice and other forms by using the cursor to
layout CRT input/output display fields. Avoid input
statement problems. Avoid programming get com-
mands formatted printing. Programmed controlied
status line similar to WORDPRO'S.*

RS-232 Adaptor for PET*/CBM®
¢ Bidirectional, full duplex serial port

8899 (order KUART)

o Uses 68551 ACIA baud rates 50
to 18200, software selectable

¢ Plugs into processor socket

Full use of 6551 features including
¢ [nterrupts
e« Modem control lines
Serial port and modem control lines use R$232 voltage
levels.

Cable — 2 foot-PC board connector to RS232
$19% (order KUART-C)

Software support for RS232 adaptor
KTERM — simple terminal program $74% (order KTERM)
Use your PET/CBM and a modem to The Source and
other networks
KTERM in ROM (specify address) $2700 (order KTERM-R)
KTERM + — Use your PET/CBM as your own information
management system. Send and receive disk files over
telenetworks. Supports ASCIl, WORDPRO, MAE and
PETSKI file formats. Use to print to serial printers. Con-
vert PETSKI to ASCIl. Print a file or transmit it as
background task under interrupt control while using
your computer. 85700 (order KTERM + )

KILO CORPORATION P.O. BOX 7530 ANN ARBOR, MI 48107
Visa and Mastercard accepted . Phone orders welcomed . {313) 668-1566
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AARDVARK — THE ADVENTURE PLACE
ADVENTURES FOR OS|, TRS-80, TRS-80 COLOR, SINCLAIR, PET, VIC-20

ADVENTURES —~ Adventures are a unique
form of computer game, They let you spend
30 to 70 hours exploring and conguering a
world you have never seen betore. There is
little or no luck in Adventuring. The rewards
are for creative thinking, courage, and wise
gambling — not fast reflexes.

In Adventuring, the computer speaks snd
listens to plain English. No prior knowledge
of computers, special controls, or games is re-
quired so everyone enjoys them —even people
who do not like computers.

Except for Quest, itself unique among Ad-
venture games, Adventures are non-graphic.
Adventures are more like a novel than 3 comic
book or arcade game. It is like reading a par-
ticular exciting book where you are the main
character.

All of the Adventuresin this ad are in Basic.
They are full featured, fully plotted adventures
that will take a minimum of thirty hours {in
several sittings} to piay.

Adventuring requires 16k on Sinclair, TRS-
80, and TRS-80 Color. They require 8k on OS|
and 13k on VIC-20. Sinctair requires extended
BASIC.

TREK ADVENTURE by Bob Retalle — This

one takes place aboard a famiiiar starship ang.

ts a must for trekkies. The problem is a famil-
iar one -- The ship is in a “decaying orbit”’
{the Captain never could learn to park!) and
the engines are out (You would think that Iin
all those years, they would have learned to
build some that didn’t die once a week). Your
options are 1o start the engine, save the ship,
get off the ship, or die. Good Luck.

Authors note 10 players — | wrote this one
with a concordance in hand. {tis very accurate
— and a lot of fun. It was nice to wander
around the ship instead of watchingit on T.V.

CIRCLE WORLD by Bob Anderson — The
Alien culture has built a huge world in the
shape of a ring circling their sun. They left
behind some strange creatures and 3 lot of ad-
vanced technology. Unfortunately, the world
is headed for destruction anditis your job to
save i1 before it plunges into the sun!

Editors note to players - In keeping with
the large scale of Circle World, the author
wrote a very large adventure. It has a lot of
rooms and a lot of objects in them. Itis avery
convoluted, very complex adventure. One of
our largest. Not available on OSI.

HAUNTED HOUSE by Bob Anderson — This
one is for the kids. The house has ghosts, gob-
lins, vampires and treasures — and problems
designed for the 8 o 13 year old. This is a
real adventure and does require same thinking
and problem solving -- but only for kids.

Authors note to players — This one was fun
to write, The vocabulary and characters were
designed for younger players and fots of things
happen when they give the computer com-
mands. This ane teaches logical thought, map-
ping skills, and creativity while keeping their
interest,

DERELICT by Rodger Olsen and Bob Ander-
son — For Wealth and Glory, you have to ran-
sack a thousand year old space ship. You'll
have to learn to speak their language and
operate the machinery they left behind. The
hardest problem of all is to live through it,

Authors note to players — This adventure
is the new winner in the “Toughest Adventure
a1 Aardvark Sweepstakes’’. Qur most difficult
problem in writing the adventure was to keep
it logical and realistic. There are no irrational
traps and sudden senseless deaths in Derelict,
This ship was designed to be perfectly safe for
its” builders. It just happens to be deadly to
alien invaders like you.

NUCLEAR SUB by Bob Retelte — You start
at the bortom of the ocesan in a wrecked Nu-
clear Sub. There is literally no way to go but
up. Save the ship, raise her, or get out of her
before she blows or start WWiII),

Editors note ta players — This was actually
plotted by Rodger Olsen, Bob Retelle, and
someone you don’‘t know — Three of the nas-
tiest minds in adventure writing. 1t is devious,
wicked, and kills you often. The TRS-80 Color
version has nice sound and special effects.

EARTHQUAKE by Bob Anderson and Rodger
Olsan — A sccond kids adventure, You are
trapped in 3 shopping center dunng an earth-
guake. There is a way out, but you need help.
To save yourself, you have to be a hero and
save others first.

Authors note to players — This one feels
good. Not only is it designed for the younger
set (see note on Haunted House), but it also
plays nicely, Instead of killing, you have to
save lives to win this one. The player must
help others first if he/she is to survive — 1 like
that.

Please specify system on all orders

PYRAMID by Rodger Olsen — This is one of
our toughest Adventures. Average time
through the Pyramid is 50 to 70 hours. The
old boys whao built this Pyramid did not mean
for it to be ransacked by people like you.
Authors note to players — This is a very
entertaining and very tough adventure. | left
clues everywhere but came up with some in-
genous problerns. This one has captivated
people so much thar | get calls daily from as
far away as New Zealand and France from
bleary eyed people who are stuck in the
Pyramid and desperate for more clues.

QUEST by Bob Retelte and Rodger Olsen
THIS S DIFFERENT FROM ALL THE
OTHER GAMES OF ADVENTURE!I! It is
played on a computer generated map of
Alesia. You lead a small band of adventurers
on a mission to conguer the Citade! of Moor-
lock. You have to buiid an army and then arm
and feed them by combat, bargaining, explora-
tion of ruins and temples, and outright ban-
driry. The game takes 2 to 5 hours to play
and is different sach ume. The TRS-80 Color
version has nice visval effects and sound. Not
available on OSi. This is the most popular
game we have ever published.

MARS by Rodger Olsen — Your ship crashed
on the Red Planet and you have to get home.
You wil! have to expiore a Martian city, repair
your ship and deal with possibly haostile aliens
to get home again.

Authors note to players — This is highty
recommended as a first adventure. [t is in no
way simple —playingtime normaslly runs from
30 to 50 hours — but it is constructed in a
more ‘“open” manner to let you try out ad-
venturing and get used to the game before
you hit the really tough problems.

ADVENTURE WRITING/DEATHSHIP by
Rodger Otsen — This is a data sheet showing
how we do it. It is about 14 pages ot detailed
instructions how to write your own adven-
tures. [t contains the entire text of Deathship.
Data sheet - 8395, NOTE: Owners of OSI,
TRS-80, TRS-80 Color, and Vic 20 computers
can also get Deathship on tape for an addi-
tional $5.00.

PRICE AND AVAILABILITY:

All adventures are $14 .95 on tape except
Earthquake and Haunted House which are
$9.85. Disk versions are available on OSI and
TRS-80 Color for $2.00 additional.

ALSO FROM AARDVARK — This is only a partial list of what we carry, We have a lot of other games (particularly for the
TRS-80 Color and OSI), business pragrams, hlank tapes and disks and hardware. Send $1.00 for our complete catalog.

=

AARDVARK - 80

2352 S. Commerce, Walled Lake, Ml 48088

(313) 669-3110

5

Phone Orders Accepted.8:00 a.m. to 4:00 p.m. EST. Mon.-Fri.

TRS-80 COLOR
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Atari Character Graphics
from BASIC, Part |

by Paul S. Swanson

If you can form your displays
using character instead of map-
mode graphics, there is a
tremendous savings of available
memory. Two of the three
character modes available to
BASIC on the Atari can be easily
converted to character-graphics
modes. The sample program
shows how to define one
character and demonstrates a
simple character-graphic
animation technique.

Character Graphics
requires:

Atari 400 or 800

You can produce fine resolucion
graphics by using a map mode like
mode 7 or 8. But those two modes eat
up 4K and 8K of your valuable free
RAM. If you have only 16K, this could
be a problem. Mode 5 requires only 1K
of memory but is not as finc a mode. It
wounld be convenient to get mode 7
resolution using only 770 bytes for the
screen, or twice that resolution using
only about 1K. And it would bc real
handy to have not four, but five colors
on the screen.

A Low-Memory Alternative to
Map Modes

Character graphics has all the ad-
vantages mentioned above, plus easier
animation in some cases. You can easily
see simple character graphics in mode
0. Just type in any letter while you hold
down the CTRL key and you will get a
shape on the screen instead of a letter.
That is the basic idea of character
graphics. If you program your own
character set, you can form characters
that you can assemble into almost any
shape you want.

Once you have the character set,
which occupies 512 bytes, a character
graphics screen in mode 2 requires
about 260 bytes. In other words, in the
room required for a mode 7 screen, you
can fit about seven mode 2 screens.
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Maodes 1 and 2 both support five col-
ors. There is onc background color,
which is usually left black, and four
foreground colors. As you will see in
the accompanying listing, the idea is to
move the character set down into RAM
and modify some of the characters in it.
When you print the character on the
screen, the computer looks up the for-
mat in the character set and displays
whatever it finds there. If you have
altered the character set at the right
place, it will display a special graphics
character instead of the # or % that you
PRINTecd to the screen.

An Important Restriction

Listing 1 shows a simple way 10 im-
plement character graphics on the
Atari. The first few lines demonstrate
how to cope with a restriction that is
not simple to obey in BASIC. With this
restriction a character ser must start on
a %K boundary for modes 1 and 2, or on
a 1K boundary in mode 0. When you
add a line to a BASIC program or ex-
ccute an immediate miode cormmand,
the BASIC interpreter moves every-
thing around a little bit. Once the pro-
gram is running, however, everything
stays in one place until the program
ends or you stop it. The first few lines
in this program locate a fixed place on a
11K boundary to put the character set
and make sure it will stay there until
the progam is stopped.

Reserving Space for the
New Character Set

The string S§ is dimensioned to
1024, which is twice what we need for
the character set. This guarantees that
there will be 512 bytes in it that start
on a %K boundary. The worst case is
one where the string starts one byte
after a %K boundary. The first 511
bytes are wasted in order to get to the
first bytc on a 4K boungary. If you add
a line or two to the program, this
wasted space will be moved up, so it
does actually function as free space in a
program you are developing.

MICRO - The 6502/6809 Journal

The %K boundary is located with
lines 20 and 30. The expression used in
line 30 actually finds the page (256
bytes] of the boundary. If you wanted a
1K boundary instead, you would need
2048 bytes in S$$ and line 30 would be
B=INT{A/1024 + 1|+4. The computer
will find the page number to locate the
character set in the variable B.

Line 40 locates what byte in the
string is to be the start of the character
set. This will be different when the pro-
gram is modified, so it must be calen-
lated. It is the location in memory of
the character set [page times number of
bytes per page), minus the starting
location of the string, plus one.

The next section of the program is
really not required for this demonstra-
tion, but it is good programming prac-
tice to know the contents of the strings
you are using. The three statcments
{lines 50 to 70) simply clear the entire
string to ASCII code zeroes. If you are
going to use S$ for other things in the
program, you could alter the 1024 in
line 60 to the length you made S$ so
that cthe entire string is cleared.

Stealing the Character Set

Lines 80 throngh 100 move the ex-
isting character set down from the
operating system into user RAM. There
is a full 1024-byte character set at that
location. If you want lower-case letters
instead of upper-case, add 512 1o the
57344. Then alter the FOR statement
to start at byte 8 (FORI=8 TO 511) so
that the heart-shaped character is not
moved down into the character reserved
for a space.

The disadvantage here is the time
involved in moving the character set. If
you want to put in an entirely custom-
ized set, you don't need to do this.
However, if you ate using text in the
display, it is much easier to steal all of
the letters, numbers, and comnion
punctuation marks already in the set so
that you don’t have to reinvent them.

This demonstration program uses
only one special character. The # sign is
replaced by the new character. Once
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Listing 1

Listing 1 (continued}

{1 KEM 3&¥3¥ Custom Character Set ¥rf 159 REM —— Fill in rows —
2 REM $&3 Demonstration Program ¥ 160 FOR 1=1 7O 2
S REM 170 7 &4 # 8 % ¥ B 8 ¥ 8 &
4 REM 180 7 #&3” "
S REM x¥¥ Program by...- 1t 190 2 #6; "= = m - a = .- - -
& REM 3% Paul S. Swanson ¥X¥ 200 7 #&3" "
7 REM 210 NEXT 1
8 REM
9 REM ——- Calc. position in mem. ——— 217 REM
10 DIM S$(1024) 218 REM
- 219 REM ——- POKE character base —-——
20 A 220 POKE 756,B
30 B=1NT(A/S12+1) %2 ;27 REM >
40 CBASE=RI2556-A+1 s
47 REM 228 REM )
48 REM 229 REM --— Make birds “$1ly" —--
49 REM ——— Clear S string ——-— 230 FOR 1I=1 TO 100:NEXT 1

50 S% (1)=CHRE (O)

240 SOUND 0,10,0,6

-

60 S%(1024) =CHRS (0} 247 REM

z 248 REM
70 S6(2)=S%(1) )
77 REM | 249 REM —-— Wings down ———
28 REM 250 S¢ (CBASE+2S, CBASE+25)=CHRS (0)

- =

59 REM —— Move standard set down —- 260 S8 (CBASE+24, CBASE+26) =CHRS$ (231)

80 FOR I=0 TO 511

90 S¢ (CBASE+I,CBASE+I)=CHR$ (PEEK (1+57344))

100 NEXT 1
107 REM
108 REM

109 REM —— Set # to character ———

110 FOR 1=24 TO 31
120 READ N

130 S$ (I+CBASE, [+CBASE) =CHR$ (N)

140 NEXT I

297 REM
298 REM

270 SOUND 0,0,0,0

272 POSITION 5,5

274 7 863 "DOWN"

280 FOR I=1 TO 100:NEXT I
250 SDUND 0,10,0,6

299 REM —— Wings up ———

300 S$ {CBASE+25, CBASE+25) =CHR$ (193)
310 S% (CBASE+26,CRASE+25) =CHR$ (34)
312 POSITION 5,5

1000 DATA 0,195,35,24,24,36,0,0

i:; 25: 314 2 W6:OUP
-
149 REM ——— GR.2 — No text window ——- g;g gg?gnzgé°’°'°
150 GRAPHICS 18
157 REM
158 REM

the modifications are done, the special
character invented will be displayed
when the program prints a2 #, a CTL-C
or an inverse video of either of those
two characters. Those four ways to
print the character give it the four
possible colors. All of the dot locations
you define in the character become the
color determined by the way you print
it, while all of the no-dot locations are
displayed in the background color.

There is one other restriction with
this cype of character graphics: each
character can be only one color. You
can get around this by using either one
of two special modes not directly avail-
able to BASIC. To do this, you need to
put together your own display list and
adhere to other restrictions.

Creating a New Character

Figure 1 shows the 8 x 8 grid used
to create the special character. All char-
acters on the Atari in modes 0, 1, and 2
use 8 x 8 grids. When you form the
character in the grid, cach horizontal
line in the grid must be converted to a
valuc that you will be storing in one

88

byte. The values for cach column are
shown (128, 64, 32, ctc.} at the top of
the column. For each row, add the
pumbers that are at the top of each col-
umn containing a one. For example,
the 24 indicated for the fourth row is
the result of adding 16 + 8. The
resulting numbers may be placed in

Flgure 1

OO AN —
—

128
64
32

195
36
24
24
36
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order in a DATA statement {sec line
1000) so that you may use a READ
statement and a CHR$ function to
place the values into their proper places
in the character set.

The proper place for a character
must also be calculated. For 64-charac-
ter sets, which is what we arc using,
the calculations are rather simple.
First, subtract 32 from the ASCIl value
of the character. {You can look up thesc
values in your BASIC Refcrence
Manual.) The value for a spacc is 32,
which gives you zero. No characters
with ASCIl values less than 32 or
greater than ASCII value 95 may be
used in these two modes. Now take
your result and multiply it by eight.
The character occupies eight consecu-
tive bytes starting at that location. The
space, for example, occupics bytes zero
through 7. The # sign has an ASCI
value of 35. Subtract 32 and multiply
by cight to get 24. Therefore the
character is in bytes 24 through 31. To
get the values within the 88 string, just
add CBASE, which was calculated
when the %K boundary was deter-
mined. As you can sec in lines 110
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through 140, the values are being
READ into that area in S$.

Setting Up the Screen

Line 150 declares GRAPHICS 2
without a text window. To eliminate
the text window, you add 16 to the
mode number. This causes BASIC to
figure out where to put the acrual
screen in meroory and also leaves the
wark of forming the display list to
BASIC. If you form your own screen
area and display list, you canpot use
PRINT to put the characters on the
screen because BASIC doesn’t know
where the screen is. There are ways
around that, too, but this program will
pot bother with them because it is
usually not required.

As you can see in lines 160 through
210, line printers don’t print all of the
values required in this program. The
first Jine of the display, line 170, is cor-
rect. Line 180 has spaces under each #
and a CTRL-C under cach space in line
170. Lines 190 and 200 are identical ta
lines 170 and 180, except inverse video
is used for the # and CTRL-C
characters. This loop will display two
sets of these four rows, giving eight
rows on the final screen.

Figure 2

TN OO TN ™
O m

128

0

0
231
24
24
36
0

0

At this point, the Atari is still refer-
ring to the standard character set in the
operating system. To tell the computer
where our ncw sct is, we must POKE
the page number of our modified set in-
to location 756. We have been main-
taining that value in variable B, so line
220 can do this easily.

Animation

Now that everything is set up, the
screen will display the new characters.

The rest of the program is a crude ani-
mation routine to make the figures fly
for us.

The bird character starts with its
wings up. Notice in figure 2 that the
only difference between this “‘wings-
up’’ character and the '‘wings-down"’
character is two bytes. By altering
these two bytes in the character set
{lines 250 and 260}, every one of these
figures on the screen will appear to
move. Lines 300 and 310 reverse this so
that the wings go back up. Therc are
delays in several places in this loop as
well as some SOUND statements.
Lines 262 and 312 make the words
“UP'" and "DOWN’’ appear in the
middle of the display at the proper
times. Try that in a map mode display!

Beyond the BASICs

As you experiment with character
graphics, you will soon discover that
this is only 2 very cmde example of
what can be done. If you use your own
display list instead of the onc BASIC
establishes for you, you can do some
fancier things. For example, instead of
having to mave the objects one charac-
ter-width at a time, there is a fine

Chandler Microsystems

22051 COSALA
MISSION VIEJO. CA 92B91

BBOS CPU single board computer

3+192K8 RAM included, sockets for B4KB more
$:84X24 display of a 7X12 character fant

i*Keyboard interface for an un-encoded switch matrix
3tFloppy contraller for two 5” drives, single or double sided

The FLEX operating system is Supported by our device drivers.
FLEX, trademark Technicai Systems Consultants, Inc.
Commented source code of alt EPROM cantents 1s supplied.
Far more formation. send a stamped self-addressed envelope and
we will send you a configuration gude that explaing how toset-upa
system. An assembled board is purchased by sending check or

money order tor 735 per board. (California add 6% sales tax).
3tParallel printer port
3Semal 1I/0 port

3¢Genaral purpose 8-bit 170
3tParallel expansion pory

Your camplex §

APPLE |l PERIPHERAL DEVELOPERS:

or any

Fully Extended Wirewrap Protoboard.

Slze: 2.8 by 10.7 inch 2 layer PC.
Capacity: up lo 58-16 pin or 12-40 gin

P YpL req

the bes! wirgwrap board avallabile.

SPECTRUM SYSTEMS

MAKES ITI

sockels inbet

Terms:

dank.
o Ovtside U.S. add 10%.
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Carelully designed + 5 and GND planes provide for
the minimum elecirical noise, low impedance, hi
tapacitance, and maximum versatilily in the layout
oliL’s, capacilors, discretes and 1/O conneclors.

Wire-wrap lechnigue documenlsllon included.

» $45.00 + (6% Cal. Res. ‘ax) + $2.00 S&H.
o All payments musl be in U.S. funds drawn on 3 B.S.

o Cashier check/money order allow 30 day ARO.
a Personal checks add 2 weeks.
= No credit cands ar cash, Please!

Spectrum Systems
P.0. Box 2262
Santa Barbara, Ca. 93120

RN

I,

Apgla l1vea pazemark ol Ayple Samplees,
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scrolling function, both vertical and
horizontal, for movements less than a
character-width.

There are also modes that arc not
directly accessible to BASIC. Two of
these are character graphics modes that
allow multicolored characters with up
to three foreground colors plus the
background color. You can get up to
five colors on the display with these
two modes. With a little extra work,
my demonstration program can be
modified to use player/missile
graphics. The player/missile area must
be fixed in relation to a 1K or 2K bound-
ary, depending on the desired player
tesolution. Modifying line 30 will
allow you to accommodate that. If you
want to use only the four players and
not the missiles, you can have the char-
acter set occupy the lower half of a 1K
block by locating a 1K boundary at line
30. The upper half of the 1K can be used
for two-line resolution players.

One of the best examples of charac-
ter graphics can be seen in a game by
Chris Crawford called ‘‘Eastern Front''
{available through the Atari Program
Exchange). The program has a map of
Russia that is larger than the screen.

You use the joystick ta roam around on
the map. The map moves smoothly
across the screen using the fine scroll-
ing function described above. There is a
movable square indicator (a player) on
top of the map, and text on the screen.

The easiest way to use character
graphics is to set up a background
screen for players and missiles. In
games, you quite often have a case
where the background is set and you
use players in the foreground to play
the game. You can also change screens
fairly rapidly by storing your screens in
strings. Just PRINT them to the screen
when you want to change screens. This
is much faster than redrawing a screen
in one of the map modes.

The more serious applications for
character graphics should also be
noted. Schematics can easily be im-
plemented — each item on the sche-
matic may be onc of the characters in
the set. Maps can be constructed the
same way, as in the “Eastern Frant’’
example.

Using the sample program as a
starting point, there are millions of
displays you can create using character
graphics. If you have a graphics pro-

gram in mind, you can probably write it
using character graphics and consume a
lot less memory than you would with
map modes.

Next month, Part Il will show you
how to move the bird around on the
screen using fine scrolling. You will
learn bow to locate and modify the
display list to do the fine scrolling.

Conuributing Editor Paul Swanson is an
independent software consultant and
author of Microcomputer Disk Techniques
— newly released from BYTE books. He
has a wide range of experience with Atari
and other microcomputers.

New Atari Column
Begins Next Month

Paul Swanson’s column covering Atari
computers begins next month in
MICRO. You may write to hiro at the
address below:

Paul Swanson
c¢/o MICRO Magazine
P.O. Box 6502

Chelmsford, MA 01824
AICRO™

Doclsion

Decision Systems
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P.0. Box 12008
Danton. TX 76203

Syateml

SOFTWARE FOR THE APPLE (1*

ISAM-DS is an integ:ated set ol Applesoll routings thal gives indexed file capabilities
16 vour BASIC programs. Relrieve by key, parual key or sequenuslly Space from
deleted recards 15 automatcally reused Capabilites and performance that maich
OCOAUCTS COSUNY twiCe BS MuTA

$80 Disk, Applesaft.

PBASIC-08 15 a sophisticated preprocessar for siructured BASIC Use sdvancea
lagie. consteucts sueh a5 IF ELSE .. CASE, SELECT, and many more Develop
prograrns lor Imegos or Applescit Enjoy the power of structured logic a1 a fracton of
1he cost of PASCAL

835 Disk, Applesoft 148K, ROM ar Language Cara)

DSA— DS 15 a chs-assembler {or 6502 vode Now you can e3siy dis-assembie any
macrnine language program tor the Apple and nse 1ne dis-assembied code dvely as
nput 10 your 3ssembler, Dis-assembles instructions and data Produces code com:
panble with the §-C Assemnbler (version 4 01 Apple's Toolkit assembler and others
825 Disk, Apphesoft (32K, ROM or {.anguage Card)

FORM.DS is o complete system (or 1he dehimtion al sweput and output froms FORM.-
DS supplies the agtomatce checkmg of numenc inout lor acceptably range of values,
automauc formatling of npmenc culpul, ang many more features

$26 Oisk. Applessit 132K ROM or Language Cargh

UTIL-DS 15 a sel of roulines foc use with Applesolr tu tormat numeric outpu!, selec
lvely clear vanables LApplesafi's CLEAR gets everything) «mprove error hanaling,
and imierface macnine languiage with Applesoft programs ‘neludes 3 specidl lpad
rgutine for placing macmmne language cuutines nndernean Apgplesof’ proQrams

$25 Ossk, Appiesott

SPEEOD-DS 15 a raunne 1n modity tne s1alement inkage 1in an Applesolt program 1o
spred i1s execunion ‘marovements of 5.20% are comman As s Lenus, SPEED-OS
inchides maching ianguage roulines 1y speed string Nanahng and reduce he reec fo-
garbage cfean up. Author Lee Meador

$16 O'sk, Appleselr (32K ROM of Language Caro!

(Agd $4.00 for Farsign Maii)

“Applellis a registered irademark of tha Apple Comguter Co
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SeaFORTH for the Apple computer

Is a consistent structured operating system providing the
advanced programmer with the too! to easily develop
programs rom machine language to high level compiled
applications. With SeaFORTH, the edit-compile-execute-
edit cycle is measured in seconds, not minutes.

The integrated SeaF ORTH package includes:

¢ Editor

Disc¢ 11O
Assembler
Hi-res Graphics
Transcendental Floating Point
Command Line [nput with Editing
Detailed 150 Page Technical Manual with

Complete Source Listing!

Implemented as a true incremental compiler, SeaFORTH
generates machine code, not interpreted address lists.
SeaFORTH s direct-threaded-subroutine implementation
executes {aster than interpreted address-lisc versions.

Apple SeaFORTH requires a 48K Apple || + . with DOS
3.3. Manual and copyable disk are available for only
£100.00

Compacible SeaFORTH for tha AlM requires a terminal
and is only available in EPROMs. Manual and EPROMs
$150.00

Manuals avaitable, separately, for only $30.00
Al prices inciude UPS shipping.
ViSA or MASTER CHARGE welcome.

{Cealer Inquiries Welcome)

TAU LAMBDA
P.O. Box 808, Poulsbo, Washington 98370
(206) 598-4863

Apple || + and AIM are registered 1rademarks of
Apgle Camputer and Rockwell
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A Homespun
32K Color Computer

by Ralph Tenny

Close-up photos detail a
relatively simple memory
expansion from 16K to 32K in
the Color Computer. In addition,
two memory diagnostic
programs are furnished. The first
tests normal memory and aids
the user in veritying correct
operation of the new memory
ICs to be aded. A second
program allows testing of the
expanded memory bank if one of
the new ICs does not work
properly in the expanded
memory areas.

Homespun
requires:
TRS-80C
with 16K memory and CBUG
Monitor Program

You can cither buy or build a 32K TRS-
80C Color Computer. 1 purchased a
16K machine as soon as onc was
avajlable, and planned to expand the
memory when it became apparent how
technically easy it would be. But note
that the procedures I describe here not
only expand the memory of the Color
Computer, but leave it in a condition
such that Radio Shack will likely refuse
to repair your computer if something
fails. So, if you feel, as I do, that you are
capable of repairing your own com-
puter, there is no reason for you to
hesitate. Otherwise, you face a bard
decision when planning to add memory
to your Color Computer.

Before doing any work on your com-
puter; you should get a copy of the
Service Manual for the Color Computer
[cat. # 26-3001/3002). After studying
the Service Manual, review the follow-
ing information. Also, to usc the
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accompanying memory diagnostic pro-
grams, you need CBUG, the assembly-
language monitor from MICRO
WORKS, P.O. Box 1110, Del Mar, CA
92014, (714] 942-2400. The cost is
$29.95, and worth it.

Obviously, you will nced memory
devices if you plan to add memory to
your computer. Probably all the many
sources of expansion memory that
advertise in the hobby computer jour-
nals will have good parts. I recommend
that you specify parts with 200 ns
access time, just to have some margin.
These will cost slightly more;
remember, you will be saving the dif-
ference between approximately $20 and
$100 if you do the work yourself, so
don’t skimp on memory specifications.
Once you have the new parts, install
them in your computer and use if for
scveral days to *‘burn in'' the cxpan-
sion memory. Then you will have less
chance of experiencing an carly failure
just after you install the new memory.

To open the computer, place it

upside down on your workbench. Be
sure to avoid static discharges while
you work: use a grounding strap for
your arm — just connect a wire with
100k ohms series resistance to a good
ground and attach it to your wrist with
a metal strap. Also, use a grounded
mctal plate to work on.

As you look at the computer, you
will note six visible holes that have
screws in them; owoe other screw is
under the factory seal in the middle of
the case. Loosen these screws and place
tapc over the holes so the screws won't
fall out, then turn the computer
upright. The top of the computer will
now lift off; photo 1 shows what you
will see. The memory is under the RE
shield, so carefully remove the shield.
It is a friction-fit via many spring clips
along the edge; lift each edge of the
shield a lictle, workipg around the
perimeter. Eventually, the shield will
lift straight off without damage.

With the shield off, you will see
something like photo 2. The cight ICs

Photo 1. Front view of the Color Computer. The keyboard lifts off to clear the
edge of the RF shield, which must be removed.

MICRO - The 6502/6803 Journal
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Photo 2. View of the CPU section with the RF shield removed. The memory
devices are the right-hand eight chips along the front.

along the front edge of the RF can are
the memory devices. Replace these
cight parts with your new memory
parts; oote exactly how each chip is
oriented as you pull it out, so the new

part can be plugged in exactly the same
way. Most likely the sockets will grip
the IC pins tightly, so use an [C extrac-
tor and lift che parts straight out of the
socket. Do not try to pull ICs with your

fingers. Not only are you likely to bend
the pins by pulling the chip out an an
angle, but about 50% of the time the IC
will rotate and jam several pins into
your thumb!

Plug each removed IC into the same
non-conducting foam the new parts
were shipped in. Instal] the new parts
and apply power to the computer. If it
boots and gives the normal prompt, all
is well. If it does not, tum power off
immediately, Check each part to see if
it is hot; if none are hot, maybe no
damage was done. Double-check the
pins and the IC orientation; as a last
resort, try the original memory devices.
If it powers up properly with the
original parts, and no bent pins, etc.,
were discovered while checking,
replace one memory part at a time and
tzy to power up. If one or more parts
were marginal, they will be revealed
when the working computer stops.

Once you verify that all the new
parts work, allow the computer to run
for scveral days to see if it will keep
working. After ihis test period, look
closely at photo 2 and then at photo 3.
Photo 3 shows that cach new part has
been slipped over the IC beneath it, and
all pins contact corresponding pins on

OS| Disk Users

Double your disk storage capacity
Without adding disk drives

Now you can more than double your usable floppy disk
storage capacity—for a fraction of the cost of additional
disk drives. Modular Systems’ DiskDoubler ™ is adouble-
density adapter that doubles the storage capacity of
each disk track. The DiskDoubler plugs directly into an
OSI disk interface board. No changes to hardware or
software are required.

The DiskDoubler increases total disk space under OS-
85U to 550K ; under OS-65D to 473K for 8-inch floppies,
to 163K for mini-floppies. With the DiskDoubler. each
drive does the work of two. You can have more and
larger programs, related files, and disk utilities on

the sare disk—for easier operation without constant
disk changes.

Your OSI system is an investment in computing power.
Get the full value from the disk hardware and software
that you already own. Just write to us, and we'll send you
the full story on the DiskDoubler, along with the rest

of our growing family of products for OSI disk systems.

™DijskDoubler is a trademark of Modular Systems.

Post Office Box 16 C
Oradell, NJ 07649.0016
Telephone 201 262.0093

Modular Systemns

CSE means OSI

Custom After Market Software

for G1P and G4P machines

MICRO -~ The 6502/6809 Journal

‘Basic Enhancer:

Renumber, Aulo Sequencer, Screen Control func-
tions, and lape 1/0 system that is faster and has fiie
names

Madilied Monitet Rom Chip:

Now get indirect jump-capabilities just like those
in the C1P and for no extra charge CSE will burn in
your machines serial number

*NOTE: The C4P version of the Basic Enhancer in-
cludes the modified monitor Rom chip required for
proper program functioning.

This is only a partial listing of our products. Wrile us
for inlormation on new disk programs or send $2 for
catalog. Please include $2.00 shipping and handling
with orders.

Computer

Science

Engineering

Box 50 = 291 Huntinglon Ave. Boston 02115
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Photo 3. Close-up of the added memory devices, showing the piggyback details

and the pin-4 connections.

the lower chip except pin 4, which has
been bent out at an angle so it cannot
touch. All these #4 pins must be con-
nected together and to pin 35 of Ul0
(see Sheet 1 of the computer schematic
in the Service Manual). ] used #30 wire,
wrapped lightly around each pin in turn
and soldered to pin 35 of UlC with a
low wattage iron. If you use #30 wire-
wrap wire and work on the metal plate
to avoid static discharge, it will be casy
to tic the mecmory parts together.
Simply leave a long pigtail to reach
U10. Many people suggest soldering
each new part to the IC it is nding
piggyback, but a number of computers
in this area use a friction fit instead. To
accomplish this, bend each pin of the
piggyback chip inward slightly so it
drags heavily on the corresponding pin
of the host chip. If you use care in
mounting these parts, they seem to
work well. At least two computers
nearby have worked over a year with
this mounting method.

Suppose that you do what I have
described, and the computer doesn't
boot up after the piggyback operation is
finished? That happened to me, but I
had purchased expansion devices from
a friend who had verified their opera-
tion in a different computer. We swap-
ped parts until [ had ones which work-
ed in the main bank; one of them still
didn't work in the piggyback bank. To
identify which one, I wrote a special
memory test program that bypassed the
response of one device at a time.

But you say, '‘How can you test the
memory if thc computer won't boot
with the memory installed?’’ Well, the
reason the computer won't boot is that
it finds a bad memory location in the
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middle of a memory block and shuts
down without finishing the boot opera-
tion. If you unplug any onec of the
piggyback devices, it will assume that
the memory ends with its normal 16K
complement of memory, and complete
the boot.

So, load CBUG and CBUGMEM
and make one tape containing bott pro-
graros. Leave any one of the added ICs
unplugged, and run the special
diagnostic (] ODAB) after inserting the
correct bit pattern in memory location
$0012. For example, assume that the
left-hand memory device isn unplug-
ged. Enter 7F in $0012, then enter |
ODAB. The test will either run or in-
dicate an error; if it is OK, power down,
mmsert the first part and disconnect the
second. I recommend that you simply
lift the IC off, and slip paper under it so
it can’t fall into the computer.

Once the entire 32K memory is run-
ning, you may want to run the first part
of CBUGMEM to test the entire block.
Remember to leave some room for the
processor stack (test only from $OF00
to $7000, for example). Also remember
that che display page and many pro-
gram variables are located below $600,
and the CBUG and CBUGMEM are
located between $0600 and $OE25.
After this test, enjoy!

Contact the author at P.O. Box 343,
Richardson, TX 75080.
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*TH]S PROGRAM SEGMENT SUPPLEMENTS CBUG,
*A MEMORY DIAGNOSTIC CAPABILITY,

AND RAMTSTZ,

GIVING IT

CURSOR POINTER

BUFFER FOR OUTHEX

END OF DISPLAY BUFFER

IN TO CBUG INNEY

IN TO CBUG OQUTHEX

READ BINARY ADDRESS

GET A BYTE FROM KEYBOARD
PRINT CRLF

PRINT A BYTE

PRINT A SPACE

INTERRUPT ENTRY

WARM START ENTRY

GET TWO ADDRESSES

PRINT STACK
SCREEN+§200-32

{IND) POLL KEYBOARD

GET CHARACTER FROM KEYBOARD
OUTPUT CHARACTER TO SCREEN
GET LINE INPUT

CASSETTE OUTPUT

"NEW" COMMAND

KEYBOARD PIA ADDRESS
RS232 PIA ADDRESS
DISPLAY CONTROL

Listing 1
CBUGMEM 4-10-82 TSC ASSEMBLER

*REFERENCE: CBUG, COPYRIGHT 1981 BY
*THE MICRO WORKS, INC,
*COPYRIGHT 1981 BY RALPH TENNY.
~REVISED 4/82 BY RALPH TENNY
b
* THIS PROGRAM SEGMENT SUPPLEMENTS CBUG,
* TW0 MEMORY DIAGNOSTIC TESTS.
*# X *REFERENCES FROM CBUGH**¥»»*

0088 CURPTR EQY $88

00FB PARAM Equ $FB

05FF SCREND EQU $05FF

0618 ENTRY EQU $618

0627 HEX £Qu $627

0651 BADDR EQU $651

0661 BYTE EQU $661

067F PCRLF EQU $67F

06AE OUTHEX EQU S6AE

0B6BD OUTS EQU $6BD

07A5 INT EQU $7AS5

07A9 WARMS EQU $7A%

07¢9 GETADR EQU $7¢8

0709 REG EqQu $7D9

05£0 LSTLIN EQU SO5E0Q

ADOO POLCAT EQU $AC00

AIB! KBDIN EQU SALBl

A30A ROUTEY EQU SAICA

A390 GETLIN EQU £A390

A46C CASQUT EQU $A46C

AD19 NEWCMD EQU SADLY

FFO0O KBD EQU SFFOO

FF20 PIA EQU $FF20

FFC6 56883 EQuU SFFCE

GIVING IT

(Continued)
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RUN ONE

GENERAL LEDGER
SYSTEM

For Apple Il and Apple Il Plus

Compare
RUN ONE
With The Two Most Well-Known
GL Packages
For Personal Computers

AUN Peach-
ONE BEI Tree

Customized Accounl Numbers .~ - v
Flexible Account Names o~ ~ P
Menu Driven ~ v
“Chart of Accaunts v ~ ~
Dauble-Entry v v v
Audlt Trails P v v
Sceeen-Oriemed »
Autamatic Posting - v v
Genoral Joymal/Pasting Report .~ - v
Balance Shest v ~ v
Prolit and Loss Slat t v v v
Flaxidle Report Gensrators P P
Trial Balsnce v v v
Journals:

Cash Racsipts v v v

Disbursemsnts v v v

Merchandise o~ >

User Dofinabla -
Festure Count 17 13 14

With RUN ONE up to 200
journal {ines can be entered
before an update cycle.

Price $199.

Manage Your Assets
with MICRODEP

An

Assget Management System

For Apple | Computer
Fasy to use, based on discussions with
nationally-known accounting firms,
MICRODEP is all you need for a com-
prehensive computer-based Asset
Management System. For each asset, you
choose the type of depreciation ang term.

An excellent toof for doing projections.

Price $99.95

(California residents add 62 % Sales Tax)

CALL COLLECT

Softpak Associates
626 Venice Blvd.
Marina Del Rey, CA 90291
(213) 822-1830

94

Listing 1 {continued)
war*«REFERENCES FROM CBUG®W*¥¥
L 4

% NOTE: CHECK THESE VALUES AGAINST YOUR VERSION
* OF CBYG AND CHANGE If NECESSARY.
w

wwa*¥EQUATES AND BUFFER DEFINITIONS FOR CBUMEMWw*=*

0010 ORG $0010
0010 00 DPLCH FC8 ] STORAGE FOR DISPLAY CHARACTER
0011 00 LINUM FCB 0 RESERVE BUFFER
0012 00 MEMLIN FCB 0 COUNTER FOR MEMORY CHARACTERS
0013 00 TXTCHR FCB 0 BUFFER FOR INPUT CHARACTERS
0013 0000 TXTEND FDB 0 END OF TEXT BUFFER
| 0016 0000 MEMPTR FD8 0 NEXT MEMORY LOCATION
0018 0000 OXBFR F08 0 TWO-BYTE SPARES
DD8FR F08 0
001A 0000
001c 0000 DYBFR F0B 0
001E 0000 DUBFR Foa 0
0020 0000 DSBFR FDB 0
0022 0000 LIST FDB 0
0D30 ORG $030
*THIS SEGMENT TMPLEMENTS A MEMORY DIAGNOSTIC
*FOR THE TRS-BOC COLOR COMPUTER.
0030 OE 18 HTST LOU DXBFR GET # OF REPEATS
0032 SE 20 BEGIN LDX DSBFR GET START ADDRESS
0034 4AF CLRA MAKE "Z2ERQD" PATTERN
0035 A7 B4 ouTl STA 0,% WRITE PATTERN TO MEMORY
0037 S¢C 1E CHPX DUBFR TEST FOR LAST LOCATION
0p38 27 08 8EQ TEST2 IF LASY, &0 TO NEXT TEST
0D3B Al 80 CMPA 0, X+ RAM IMAGE OK?
003D 26 58 BRE ERROR REPORT IF BAD
0D3F SC 1E CMPX OUBFR TEXT FOR LAST LOCATION
0041 25 £2 BLO ouTl OR GO0 UNTIL DONE
0043 9E 20 TEST2 LDX DSBFR GET START ADDRESS AGAIK
0045 86 80 LDA #3880 BEGIN WALKING ORES PATTERN
0047 A7 84 o0uT2 STA 0,X AND WRITE IT OUT
0D49 27 11 BEQ TEST3 AND LEAVE IF DONE
0048 Al 84 CMPA  0,X OTHERWISE, TEST THIS LOCATIOR
0D40 26 48 8NE ERROR REPORT ANY GOOFS
0D4Ff 30 01 LEAX l,X 8UMP THE POINTER
0051 9cC 1€ cMPX OUBFR TEST FOR LAST
0053 25 F2 8LO oyT2 LOOP UNTIL DONE
0055 9E 20 LDX OSBFR LOAD START POINTER
0D57 46 RORA THEN SHIFT THE PATTERN
0058 81 80 CMPA #580 TEST FOR LAST PATTERN
0D5A 26 €8 BNE ouT2 ARD LOOP UNTIL DONE
005C 9E 20 TEST3 LOX DSBFR GET THE START AGAIN
005E 86 FE LDA #8FF AND A PATTERN
0060 A7 84 ouT3 STA 0,X WRITE ALL ONES
op62 SF 14 STX TXTEND SAVE THE POINTER
0064 Al 84 CMPA 0,X TEST LOCATION FOR
CORRECT PATTTERR
0D66 26 2F BNE ERROR AND REPORT ANY ERROR
0068 9E 20 LOX OSBFR GET THE START POINTER AGAIN
006A C6 01 Lo8 #3501 GET PATTERN FROM LAST TEST
006C EL 80 READIT CMPB , X+ AND TEST FOR CHANGE
006E 27 FC BEQ READIT [F OK, KEEP TESTING
0070 30 LF LEAX -l.X OTHERWISE, BACK UP
0072 SC 14 CHMPX TXtEND AND CHECK POINTER
0D74 27 10 BEQ TSTCEL If TEST LOCATION, SKIP
0076 9C 1€ CMPX DUBFR AT END?
0078 27 02 8EQ GOMORE BUMP THE "REPEAT" COUNTER
007A 26 18 BNE ERROR IF NOT, OO0PS!
0D7¢C 33 41 GOMORE LEAU 1,0 COUNT REPEATS
0D7E 1183 0000 CMPU 40 AND TEST FOR END
opg2 27 08 BEQ EXIT3 STOP 1F TIRED
0084 20 14 BRA REPORT OTHERWISE, REPORT PROGRESS
0086 E£7 84 TSTCEL STB 0,X REWRITE ORIGINAL PATTERN
0p8s 30 01 LEAX 1,X BUMP POINTER
0D8A 20 EO BRA READIY AND KEEP TESTING

008C 7E 07AD EXIT3 JMP WARMS+4 IF DONE, EXIT

OD8F E7 84 NEXT STB 0,X RESTORE NORMAL PATTERN
0091 9¢ 14 LDX  TXTEND  GET WRITE POINTER
0p9s 30 Ol LEAX  1,X AND POLNT TO REXT LOCATION
8935 20 S?AS BRA  OUT3 THEN RESUME TESTING
097 ZE : ERROR  JMP  INT PRINT REGISTERS ANO EXIT
8°9A i 33 REPORT TFR  U,D EXTRACT COUNT VALUE
0332 go e STA  PARAM GET HI BYTE
gooE B0 N 3SR OUTHEX  AND PRINT IT
goM BT PR ST8  PARAM REPEAT FOR THE
JoAs B0 Oeas JSR OUTHEX  LO ORDER BYTE
o JSR OUTS PRINT A SPACE
0DAS 20 BRA  BEGIN BACK TO WORKI
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Listing ¥ {continued)

00AB
0DAD
QDAF
0081
0DB2
0DB4
0086
0DB8
ODBA
0DBC
0DBE
0DBF
00C1
00C3
00C5
00C7
00Cs
0ncs

00CD
ODCF
oonl
0093
00D5
00D7
0009
0D9B
000D
000F
0nEl
ODE3
0DES
0DE?
0DEY
0DEB
00ED
ODEF
0DF1
0DF3
0DF6
00F8
0DFA
0DFD
ODFF
0E01
0E03
0E06
E08
OEQA
0EOC
0EOF
DE12
0E13
OELS
0E18
OELA
OE1B
0E1D
OELE
OELF
og21
DE23
0E24

SE

MISSING

* A e E A KRS

8Y THE TEST.

PSHS
LDX
Wl TFR
COMB
STB
CHMPX
8LO
8SR
LDX
R1 TFR
COMB
ANDB
STB
LDA
ANDA
CMPA
BNE
cMPX

BLO
LBX
W2 TFR
ST8
CMPX
BLO
BSR
LDX
R2 TFR
ANDB
STB
LDA
ANDA
CMPA
BNE
CMPX
8LO
PULS
PSHS

LOU
STD
STX
STY
PULS
BRA
PSHS
LDy
LDB
c2 LDA
STA
JSR
JSR
DEC8
BNE
JSR
PULS
RTS
PSHY
CLRB
INC8
BNE
PULU
RTS
FCB
END

MTST2

EXIT4
ERROR2

COoPY

DELAY
SPIN

LAST
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THIS PROGRAM JMPLEMENTS A SPECIAL MEMORY DIAGNOSTIC
FOR THE TRS-80C COLOR COMPUTER,
TO COMPLETELY TEST AN EXPANSION BLOCK OF MEMORY,
REMOVE ONE RAM DEVICE FROM THE EXPANSION BLOCK,
ENTER A MASK VALUE IN MEMLIN, WHERE THE BIT PATTERN
11111111 1S MODIFIED WITH A O CORRESPONDING TO TRHE
RAM DEVICE.
OF MISSING RAM AND REPLACE THE BAD DEVICE INDICATED

RUNNING UNDER CBUG.
AND

RUN THE TEST ONCE FOR EACH CASE

A,B,DP,X,Y,U
DSBFR GET START ADDRESS
X,0 COPY TO D
INVERT LS BYTE
X+ AND WRITE IT TO MEMORY
OUBFR TEST FOR LAST ADDRESS
Wl AND LOOP UNTIL TRUE
DELAY WAIT FOR BIT DECAY
DSBFR AND START NEW PASS
X,D GET COPY OF START AGAIN
AND INVERT TEST PATTERN
L INUM DELETE MISSING 8IT
DPLCH SAVE A COPY OF THIS
X+ READ THE STORED PATTERW
LINUM ALLOW FOR MISSING BIT
DPLCH CHECK AGAINST MASTER
ERROR?Z EXIT [F WRONG
DUBFR OTHERMISE, TEST FOR
LAST LOCATION
R1 AND SPIN UNTIL OONE
DSBFR START OVER AGAIN
X,0 00 THE WHOLE 8IT
X+ EXCEPT WRITE IT STRAIGHT
OUBFR AND TEST FOR LAST
W2 SPIN UNTIL OONE
DELAY AND WAIT AGAIN
0SBFR CHECK AGAIN, FROM THE TOP
X,0 SORT OUT THE PATTERN
LinuM JUST LIKE BEFORE
OPLCH AND REMEMBER IT
L XF READ THE MEMORY
L INUHM AND BLANK ONE BIT
OPLCH CHECK THE ORIGINAL
ERROR?2 SPLIT IF BAD
DUBFR IS IT LAST ADDRESS?
R2 NOPE, BUZIZ OFF!
A,B,DP,X,¥,U,PC
y SAVE 1T
#LIST POINT TO A BUFFER
LUt SAVE A4 & B
JU++ SAVE X
TUe+ SAVE Y
1] GET [T BACK
EXIT4 AND EXIT NORMALLY
A,8,U
#LIST GET DATA ADDRESS
#06 SET A COUNT
LU+ AND READ IT
PARAM THEN SEND IT OUT
OUTHEX TO THE SCREEN
OUTS PRINT SPACES BETWEEN
COUNT DOWN
c2 IN A LOOP
PCRLF AND RESET THE DISPLAY
A,8,U GET'EM BACK
RETURN TO CBUS
4,8 PROTECT THESE
SET THE COUNT
AND 8U22
SPIN UNTIL DONE
A8 TAKE THESE AND RUN
BACK TO MAIN ROUTINE
0

AICRO
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APPLE - ATARI - TRS80 - IBM
A full Yine of software for business,
and education up to 35% off}

MUSE
VISICORP
ON LINE
EDU-WARE HAYDEN
HOWARD AND MANY MORE

AMDEK « HAYES . MICROSOFT

FRANKILIN COMPUTER
SYSTEM
ACE 1000 - $1,795.00

Maxell  Boxof 10,5%",SSDD $35.00
Verbatim Box of 10,5'%”. SS-DD $29.00

Ias
STONEWARE
SYNERGISTIC

LEMONITORS _ List _OurPrice
9” Green $189.00 $159.00
12" Green $199.00 $169.00
ZENITH

12 Green $179.00 $129.00

Plus a full Jine of AMDEK Monitors

PAPER TIGER List Our Price
460G $1,094.00 $950.00
560G $1,394.00 $1,250.00
EPSON

MX 70 $449.00 $395.00
MX 80FT $745.00 $595.00
MX 100FT $945.00 $795.00

CALL FOR THIS MONTHS SPECIAL !
1-800835—20%46 EXT. 211

_ 7024594114
=

5120 East Chareston Blvd.
Suite 5M
Las Vegas, Nevada 89122

Phone orders welcome. Mail orders may send
charge card number (include expiration date);
cashiers check, mon? order or personal check
(allow ten business days for personal or com:
ﬁany checks o clear). Add $3.00 for shipping,

andling and insurance. Nevada residents aagd
5.75% sales tax. Please include phone number.
All equipment is in factory cartons with manu-
facturers warranty. Equigmem subject to price
change and availability, Call or write for price list
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The 68000
DREAM MACHINE

Today you can enhance your Pet or Apple Il with
the power of today's fastest, most powerful
microprocessor{ Revel in the luxury of sixteen each
32 bit registers! Perform a 32 bit add using one
Instruction, in less than a microsecond! Run
graphics over a hundred times faster than Applesoft!

What's that? None of the above interests you?
Then go away so that we can address those persons
who are interested!

Now that there is no one here but us performance
freaks, let us tell you about DTACK GROUNDED:

Our product is real and available now. It was
reviewed In the Aprll PEELINGS |, including a
photograph on the front cover. It has also been
reviewed in several club newsletters, such as
Mini’app’les and the Keystone Apple Core.

In 1981 most people didn't know about the 88000,
so we started a newsletter called “DTACK
GROUNDED, the Journal of Simple 68000 Systems.*
We have twelve issues in print, about 180 pages of
information about the 68000 and other high
performance processors.

About our name: DTACK stands for ‘'‘DaTa
ACKnowledge'. That's pin 10 on the 68000 and is
primarily responsible for the complexity of most
68000 system designs. We tied pin 10 firmly to
ground, which means that data is always
acknowledged. So the processor always runs at full
speed (not true of a lot of expensive 68000-based
systems).

Our approach does have some disadvantages.
Grounding DTACK prevents hooking some
peripherals directly to the §8000. However, we intend
that the host computer perform all 1/O functions (we
can transfer 70,000 bytes/sec in either direction
between the host and our 88000 board). The
operating system is the operating system you now
have since our board i3 designed as an attached
processor to your personal computer (just the Pet or
Apple Il for now).

We have 4K boards with 8MHz 68000s. From thera
we go up to 220K systems with 12.5 MHz (!) 68000s.
The latter package |Is generally purchased for
business purposes, of course.

DIGITAL ACOUSTICS
1415 E. McFadden, Ste. F
Santa Ana, CA 92705
(714) 835-4884

Apple, Applesoft and Apple |l are trademarks ot Appie Computer Company. Pet is a rademark of Commodore Business Machines.

ARE YOU BORED?

We dssigned our 68000 board primarily for the
serious individual hacker. We have discovered that
there are fewer of those than we anticipated! Did you
buy one of the first Pets or Apples about four years
ago? Remember how much fun you had? Because
there wasn’t much software back then, many of you
wrote your own.

These days every program that can be written for
your Pet or Apple has been written, several times, So,
a couple of years ago you started adding hardware
accaessories. And lite became exciting fora few more
months. Then, boredom city again! y

You want to know where all the hackers went? Go
look in a mirror. Your problem is that there are no real
challenges anymore.

DO WE HAVE A CURE FOR YOU!

When you begin looking Into the 68000 you will
discover there is little software available right now.
That's because the 68000 is less than two years old.
There was little software for the 6502 when it was
less than two years old, you may recall,

We now have new challenges and opportunities.
Everything has not been done. There have been an
enormous number of 68000 based systems
announced! Ours is the only performance orlented
68000 product which will improve the computer you
already own (Pets and Apples for now).

You want to have fun? Here is our experience: A
simple but elegant 3-D Applescft graphics demo runs
in 53 minutes. We now have the ldentical package
running In 10.3 seconds using a 68000 (with no
cheating). That's a speed improvement of over 300 to
1) There is absolutely no way that this can be done
without a 68000!

what? You like being bored? But you want to be
bored at 68000 speeds? We have a solution for you:
tuck yourself into a time capsule for the next four or
five years. When you come out, all of the 68000
software will have been written!

But if you do not have a time capsule, you are
going to have a problem very soon now as your
computer associates start showing up with
machinery that runs circles around your 8502. Aren't
bragging rights in your local user group worth a few
hundred dollars?

DEALERS: We regret that all sales are factory
direct. There is no retail discount. We adopted that
policy to make it possible to offer a quality 68000
product at a personally affardable price.
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Reviews in Brief

Product Name:
Equip. req’d:

Soft-Step

Apple I with Applesoft or Apple 11
Plus and 6502 machipe language.
Price: $49.95 plus shipping and handling

Manufacturer: Accent Software, Inc.
3750 Wright Place
Palo Alto, CA 94306
Author: Lee Stephens

Copy Protection: Yes
Description: An Applesoft BASIC program debugger.

Pluses: Soft-Step fills an inportant void in aiding the
Applesoft programmer with a powerful set of debugging
functions that allow the programmer to single step
through the program, set breakpoints, perform a command
{print variables or memory contents) at the breakpoing,
display the next line to be executed, or trace program ac-
tion. The brief 11-page manual describes all of the debug
features and includes a command summary. Tables can be
created to identify lines for tracing, for breakpoints, or for
performing PRINT, PEEK, POKE, or LET opezrations [called
a DO command). The user can display or change these line
number tables easily and can create a2 96-byte DO table of
commands.

Minuses: The TRACE and BREAK tables can only hold ten
line numbers each. The manual provides very little infor-
mation on how the program operates, what areas of
memory it uses, etc., although it does indicate the starting
and ending point of the program. Interestingly, no zero
page or page three locations are used other than those used
by Applesoft. Some problems arise in the use of DIMen-
sioned arrays since Soft-Step does not clear variables when
it begins debugging. A few paragraphs in the mannal ex-
plain the problems to che user.

Skill level required: Can be used by virtually any Applesoft
programmer.

Reviewer: David Morganstein

Product Name: LCA-47 Lower-Case Adapter

Equip. req'd: TRS-80 Color Computer
Price: $75.00
Manufacturer: Micro Technical Products Inc.

814 W. Keating Ave.

Mesa, AZ 85202
Description: A hardware adapter that allows the TRS-80C
t0 have a true lower-case character set. It is installed by
removing the 6847 video display generator (VDG in the
TRS-80C. The adapter, approximately 2 by 3% inches
plugs into the VDG socket, and the 6847 plugs into the
board. It puts the VDG into a mode that allows it to read
an external character set. A PROM provides the new char-
acters. Optional character sets are available, as are blank
PROMs for designing your own set. The lower case and
reverse video sets are switch selectable, and can be changed
using internal or external switches. The circuit draws 150
mA from the computer power supply.
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Pluses: Provides a true lower-case set for users with word
processing applications. Screen color is slightly different
from the VDG internal set; letters are yellow on a dark
green background. The hardware is fully compatible with
Color Scripsit, and all other TRS-80C software. There is
no effect npon any of the graphics modes. No system
memory is needed, and it is completely transparent to the
user.

Minuses: Programs that use the lower-case letters to pro-
vide reverse video have those characters changed to lower
case via the hardware. If this is an important considera-
tion, the board can be deselected via the internal switch.

Documentation: An excellent twelve-page installation and
operation manual is included.

Skill level required: Installation is easy. Care must be used
to keep from bending the pins on the IC.

Reviewer: John Steiner

Product Name: Lightpen
Equip. req'd: TRS-80 Color Computer
Price: $40.00 assembied, $19.95 kit
Manufacturer: Moses Engineering

Rt. 7

Greenville, SC 29609

Description: The Moses Engineering Jight pen is a full-
function light pen that interfaces with the TRS-80C
joystick. A standard joystick, modified to accept the light
pen is included. A kit option is also available that allows
you to install the pen and control circuitry in your own
joystick. Included in the package is a2 pen storage box and
three program cassettcs containing sample programs, and
operating instructions.

Pluses: The pen and software provided give the Color
Computer owner all of che advantages and applications for
the light pen. The program sampler includes some games,
an event counter, color detector, and other applications
software. All programs are written in BASIC.

Minuses: Though BASIC is relatively fast, calibrating and
using the pen is a slow operation. The programs use a
wmachine-language routine to read the joystick ports. The
manufacturers say they are considering a machine-
language driver that could be accessed from any BASIC
programs,

Documentation: Nearly all of the documentation is
included in the sample programs. Printed information
amounts to only basic instruction on hooking up the pen
and starting the programs. There is little information pro-
vided for using the pen in your own programs, though the
BASIC listings make good study material for those wish-
ing to use the pen for their own applications programs.

Skill level required: None, except for users desiring to apply
the pen to their own applications software.

Reviewer: John Steiner {continued)
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Revie!vs in Brief continued)

Product Name: Solicube

Equip. req'd: Commodore computer with 16K

RAM, 40-column screen, and disk.
Price: $50.00, plus $3.00 shipping
Manufacturer: COMQUEST

221 E. Camelback, Suite 1

Phoenix, AZ 85012

{602) 264-0324
Description: This general-purpose Rubik’s Cube solver
program includes a Rubik’s cube, too. Graphics and CB2
sound are used to display movements and speed solution.

Pluses: Surely the best such program now available to
Commodore users and much easier to use than books
about Rubik’s Cube. Several modes of operation, from
total helpfulness in graphic and sound displays to bigh
speed expert and experimental modes are included. Back-
ground music and foreground musical clues play as the
program works. Solicube aims to teach users to solve their
own cube problems, and should succeed. Excellent moti-
vator for problem student in computer literacy courses.

Minuses: It is not listable, which keeps users from learning
the excellent programming techniques used in the programs.

Documentation: Adequate, except for the section on get-
ting the cube into starting position, which is definitely not
simple enough for a first grader. From that point op, the
program is self-documenting on the screen.

Skill fevel required: Must be able to read elementary-level
English. Usable by children, but not childish.

Product Name:  Global Program Line Editor

Equip. req'd: 48K Apple Il or Apple I Plus with
DOS 3.3. (80-column card optional)
Price: $64.95
Manufacturer: Synergistic Software
830 N. Riverside Drive
Suite 201
Renton, WA 98055
(206) 226-3216
Author: Neil Konzen
Copy Protection: No
Language: Machine Language

Description: Extensive revision of Konzen's popular Pro-
gram Line Editor (PLE) adding global editing capabilities
including search and replace, search and display, and
search and edit; a type-ahead buffer; and DOS mover to the
powerful line editing features of the PLE. Escape key
macros may be defined or a built-in library utilized to
reduce strings of commands to two keystrokes. The end
result is an expanded environment for writing and/or
modifying Integer or Applesoft programs.

Pluses: Konzen has added to the capabilities of the PLE
without modifying the command structure, thus making
the upgrade fairly painless for those used to the earlier pro-
gram, The DOS mover and memory management features
take full advantage of a RAM card if present.

Minuses: None.
Skill level required: Intermediate to advanced BASIC
programmer.

Reviewer: Christopher Wiley, M.D.

Reviewer: James Strasma
Stankiewicz & Robinson,
authors of MINOS, NIGHT RIDER, etc.,

proudly present to you:

34 original PROGRAMS on tape for the unbelievably low price of $29.95!!

PINBALL
(RECROE TS
NIGHT RIDER®
COSMIC DEBRIS®
_ MINOS®
TREET SWELPERS

MINDS (MAZFE}
STR ATEGY

F.I':l( HBORS
BAR
LIFE FOICTWO

OSI1 Gl A\\I)'
Mll\l !ILID KALEIDOSCOPIC_
/ II\!\.MP\!III"‘%
KALEIDOSCOPE

DYRAW MIE

All programs will run on 8k G1P.
Many are compatible for (C2;:
and run in 4k.

NIGHT RIDER
UTILITIES

TAPE VERIFIER
LISTING LINE RE.

VERSATILE 1 LINE I\L, i

STATISTICS

CHIT SQUARE
FUNCTION PLOTTIL

BETTER RND. = GEN.

PROBARILITY %1

RIDGE CRUISER

MIQCEI LLANEOUS
E ENCODER
PHONE : UMBER

DEHYDRATION
RLACK JACK DRILL

{* Previonsly sold

hy AARDVARK!™ )

wase add $1.50 postage & handling
} £ 8

'A resident please add
Charge custe
sxpiration date

6% sales tax
s include # and

VICTORY SOFTWARE CORP.
2027-A S.]. RUSSEL CIRCLE
ELKINS PARK, PA 19117

Surey, i phone orders oa this speeial deal
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RGViews in Brief (continued)

Product Name: The Slide Show

Equip. req’d: Apple T1 with Applesoft in ROM or
RAM card. One or more disk drives.
48K of RAM memoyry.

Price: $49.95

Distributor: Huntington Computing
P.O. Box 1235
Corcoran, CA 93212

Authors: Bruce A. Cash and Robert W. Hench

C&H Video

110 West Caracas Avenue

Hershey, PA 17033

{717) 533-8480
Description: Creates and presents a slide show of Apple II
hi-res screens. It provides transitions between slides (cur-
tain, horizontal and vertical wipes, dissolves, etc., 20 in
number); adjustable time per slide, variable for each slide,
or manual change selected by keystroke or paddle button;
automatic mode with antomatic restart option.

Pluses: Two types of overlay transitions where you can lay
one frame on top of the other for addition or comparison
are given. A very toleramt input protocol makes uninten-
tional mistakes impossible when creating the series. The
catalog of slides (hi-res screen files) from source disks is
available at any time during series creation. It can use any
number of disk drives for up to 75-slide program size.

Minuses: Standard DOS loading is slow and limits the
minimum show time to eight seconds. The number of
slides is limited to 16 per disk because there is no picture
compression scheme. You cannot gracefully interrupt a
presentation and restart where you left off, or reverse the
direction of the presentation. No provision is made for
temporarily changing display parameters. Print drivers are
not provided for graphic printing of slides to paper. It only
assemnbles slides created by other means. There is slow and
awkward transfer of slides from source disks to presenta-
tion disk.

Documentation: Excellent 50-page manual with turorial
insures expert use with no computer background. Demo
program included.

Skill level required: No computer programming skills
required.

Reviewer: David P. Allen

Gurenberg

48K Apple I or Apple II Plus with
shift key modification to pin 4 of
Game 1/0, one disk drive, DOS 3.3,
and printer: Centronics 737/739,
Epson MX82FT and 100, NEC 8023, C
1I0TOH, PRO WRITER, P10, or Qume
Sprint 5 angd 9.

$315.00

Micromation Ltd.,

1 Yorkdale Road, Suite 406

Toronto, Ontario

Canada M6A 3A1

(416) 781-6675

Author: John Wagner

Copy Protection: Yes

Language: 6502 Machine Language

Description: Gutenberg is a comprehensive word and
graphics processing system allowing coraplex page layout.

Product Name:
Equip. req'd:

Price:
Manufacturer:

No. 83 - October 1982
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Peatures include: lower case without hardware, font editor
{7 x 12 matrix), split screen editing with text transfers
between screens, keyboard macro definition, word/ char-
acter count, programmable and maskable search/replace,
embed and print hi-res graphics images and custom fonts,
justification with tmie proportional spacing, hi-res drawing
utility, built-in merge with [Gutenberg) data files, and on-
line tutorial.

Pluses: The power and flexibility of this program are enor-
mous, exceeding anything else now available on micros.
The editor is fast and very easy to use, and the utilities in-
cluded with the system could easily sell as a stand-alone
package. Format codes can be embedded or stored in
separate files and called by name which simplifies use.

Minuses: A custom DOS is used, thus preventing code
editing or file transfer to/from other programs. Similarly,
custom printer drivers are used allowing the use of only
the printers listed above. Finally, learning the format
codes is a formidable task made harder by the current docu-
mentation. A new decumenation manual is expected soon.

Skill level required: Full exploitation of its features re-
quires nearly a typesetter's knowledge of page layout, but
straightforward word processing can be done by a beginner.

Reviewer: Christopher Wiley, M.D.

Product Name: Understand Yourself

Equip. req’'d: Apple T or Apple I Plus
Price: $24.99
Manufacturer: Huntington Computer
P.O. Box 1297
Corcoran, CA 93212
Author: Tests written by Dr. Harry E. Guunn,

programs and concept developed by
Mike Taylor
Copy Protection: Yes
Language: Applesoft
Description: A series of nine, self-administered personality
tests cover the areas of: assertiveness, conscience,
manipulation, personal equation, marital and personal ad-
justment, scale of values, preferred activities, and sexual
attitudes.

Pluses: The program attempts to bring the subject of self-
evaluation into the computer user’s home. It begins with a
menu that allows the user to select a test. Each test is
prefaced by words of explanation and ends with a sum-
mary of the results and their implications.

Minuses: To bring testing to the personal microcomputer,
programmers will have to develop new techniques. The
method of displaying a question and multiple answers, as
is done here, adds little to the cheaper paper form
approach. I felt that the choice of words were frequently
biased, and the answers sought were predictable. Often the
order of the answers was the same from question to ques-
tion — answer A. was always the traditional one and
answer D. the conservative one. The averal) effect is fun
for the user and not serious self-examination. This would
be okay except the program continually comments on the
importance of the results and their possible implications
regarding change, while telling the user that tests produce
“‘errors'’ and the results need not be taken seriously.

Skill level required: Easy for any Apple user.

Reviewer: David Morganstein

(continued)
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Reviews In Brief (conunued)

Product Name: The Menu I
Equip. req’d: 48K Apple I
with one or two disk drives
Price: $39.95
Manufacrurer: C&H Video

110 West Caracas Ave.

Hershey, PA 17033

(7171 533-8480
Description: An excellent program for storing and
manipulating recipes. It provides fcatures that allow the
uscr to write recipes, categorize them into rypes (e.g.,
breakfasts, entrces, beverages, etc.) and then store them
with cooking procedure comments. The program is an im-
provement of a previous version.

Pluses: The program has a printer feature for making hard
copics of recipes in 3’ x 5''-card format. There is also a
feature for varying scrvings; i.e., a recipe is automartically
adjusted for the number of people the user wishes to serve.

Minuses: The program is not immediately easy to use.
Initially, some uscrs may become frustrated, or worse,
bored. This deficiency could be eliminated by a less for-
mal, more dynamically written tutorial that entertains
while teaching.

Documentation: There is a tendency towards lecturing but
this is a minor irritant and the reader will not be disap-
pointed if he perseveres.

Skill Ievel required: No programming knowledge needed.
Some familiarity with computers and storage would be
helpful.

Reviewer: Chris Williams

Product Name:
Equip. req’d:

Computer Almanac
Apple 11 or Apple II Plus

Price: $24.99

Manufacturer: Hunrington Computing
P.O. Box 1297
Corcoran, CA 93212
1-800-344-5106

Author: David Carman

Copy Protection: Yes

Language: Applesoft

Description: A computerized version of 2 minj-almanac.

Pluses: A few of the fun featurcs of an almanac have been
incorporated into this modern magnetic version of the
traditional paper almanac. The program begins with a
menu offering the following data delicacies: birthstoncs
and anniversary gifts, windchill factor chart, lightning
safety rules |including an updatc to protect your Apple!),
loan amorrtization tables, biorhythms, a health chapter con-
taining a calorie counter and a pulse checker, a vacation
planner, sunrise/sunset times, and weather prediction.

Minuses: The overall effect is entertaining but not terribly
informative. Most of the displays are merely hi-res dis-
plays {the disk does not use any of the new fast DOS pro-
grams to reduce the loading time of the displays}. Some of
the programs can be exited in mid-stream using the escape
key, while others lock you in to a long serics of questions
and answcrs. The entire disk can be investigated in abouta
half hour. No manual is included, or appears necessary.

Skill level required: Easy for any Apple user.

Reviewer: David Morganstein

5% disk.

'MICRObits

6800/6809 Software
Includes compatible single-user,
multi-user and network-operating
systems, compilers, accounting and
word procecssing packages. Free
catalog.

Software Dynamics

2111 W. Crescent, Sta. G

Anaheim, CA 92801

Lessons in Algebra
An easy and fun way to learn tbe
basic elements of high school algebra.
Apple computer diskette $29.95.
30-day money-back guarantee if not
satisfied.

George Ear)

1302 So. General McMullen Dr.

San Antonio, TX 78237

Fast Load-Fast Save Cassette
System

Load BASIC or machine-language
programs in your 8K memory in less
than 30 seconds. Unit plugs directly
into your C1P or Superboard II. Save
and load any program by name. Store
up to 20 8K-byte programs on one
sidc of a 10-minute tape. Powered by
C1P power supply. Contains printed
circuit board, softwarc on cassette
tape, scif-contained R/W memaory,
pecessary connectors, and uscr’s
manual. 2400 bits per secand input/
output data rate. Includes a 2K RAM
fully decoded which may be used to
hold m! programs. Ten-day money-
back offer if not fully satisfied. (Need
your own tape recorder.} Fully
assembled: $69.95 oxr $59.95 with

cashicr’s check or money order. Kic:
$62.95 or $52.95 with cashier’s check
or money order.

Word-Com

1122-28 Park Plaza Offices

303 Williams Avenue

Huntsville, AL 35801

AIM/SYM Speech Syntheslzer
Completc speech synthesizer includes
on-board volume control, amplifier,
and small speaker. Ur)lirnitcdp
vocabulary with programmable
inflection. Jack for extcrnal spcaker.
No external powcer supply or speaker
required. Inc?udes complete
documentation with samplc
vocabulary for $139.00. Write for frec
information.

Gene Dorcas

2908 Hickory Hill

Colleyville, TX 76034

68502/6809 Components Catalog
Complete catalog of companents
including uP support devices, 74LS,
CMOS, memory devices, UARTS,
diodes, transistors, LEDs, switches,
resistors, capacitors, regulators,
hardware, and books. Plus board-level
products for AIM/SYM and Apple.
Write or call for free caralog.

Bedford Micro Systems

B.O. Box 1182

Bedford, TX 76021

{817) 283-0013

0S| Super Defender

Play this great arcadc game at home.
All machine code includes: scanncy,
smart bombs, Jaser fire, moving
mountains, and more. Save your
humanoids from the alien landers.
Very smooth (half-character moves)
graphics. $14.95 for Cl, 2, 4 tape or

DMP Systems
319 Hampton Bivd.
Rochester, NY 14612

TRS-80 Color Computer
32K update kit for $149.00. List/
documentation supplied. Enjoy better
color graphics. No soldering required.
Al) chips pre-tested. Checks/money
orders accepted. Please allow two to
three wecks delivery time. 83
postage/handling charge cxtra.

Dick Williams

Whispering Pines Lane 2-1

Derry, NH 03038

{603} 432-3634

Epson Printer Specials
Epson MX-100 - $685; Epson MX-
80FT - $523; Epson MX-80 - $429.
Add $8 shipping per printer. Also,
Microsoft RamCard - $150; Memorex
5%’ S§/SD diskerttes - 10/822.
Shipping $2.00 on cach RamCard and
box. COD add $3. Send check or
money order to:

Teleeom Communications Co.

126 Sunset Drive

Chatham, NJ 07928

(201} 635-0705

TRS.80 Color Computer
Easy method of merging text with
high-resolution graphics. 24 lines x
32 characrers. Includes scrolling,
seroll protect, field input. Machine-
language program with source code.
Requires 16K or 32K Extended BASIC.
$19.95 from:

Bearworks

Box 795

Collegedale, TN 37315 .

AICRO
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Software Catalog

Basic!
Apple 11, TRS-80
Models I and 111,
IBM PC

Memory: 48K

Language: BASIC

Hardware: Disk systern

required, printer
optional

Description: Basic' is a power-
ful, completely-structured cx-
tension of the BASIC language.
Blocks of code are indicated by
2 unigue indeptation conven-
tion, ¢Jiminating the nced for
both extraneous statements
{such as begin and cnd] and
statcment numbers. Com-
ments are right-justified for
case of reading, block indenta-
tion reveals the flow of con-
trol, procedures are separated
by white spaces, and an exten-
sive cross-reference is provided.
Price: $129.00

Includes full documentacion

and disk in a binder format.
Author: Dr. James L. Schmit
Available:

Delta Micro Systems

P.0O. Box 15952

New Orleans, LA 70175

Name:
System:

Name: Critical Path
Scheduling

System:  Apple [II

Memory: 128K

Language: Business BASIC

Hardwarce: 132-column
printer and second
diskette drive or
hard drive

Description: Critical Path

Scheduling is an cxtremcly
flexible and casy to aperate
scheduling aid. Based on an ar-
row network, the system will
assign carly and late stanis and
finishes, float and frec float to
each task. Date conversion |if
desired} is automatjc. A bar
chart report is available, and
day-by-day manpower require-
ments can be generated.
Price: §495.00

Includes operator’s manual,

programs, and sample

project data.
Author: Dan Sargent
Available:

Great Divide Software

8060 W. Wocgdard Dr.

Lakewood, CO 80227
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Name: Portrait
Subsystem

System:  Apple II or Apple
1L Plus

Mcemory: 48K
Language: Applesoit
Hardware: Disk drive, game
paddles, one
monitor, Epson
MX-80 with
graphics or
Centronics 739,
Station Master
and Dichertizer 1.
Description: The Portrait Sub-
system allows Apple I and Ap-
ple 1l Plus owners to create
heat-transferrable portraits on-
to customized T-shires,
posters, and novelty items.
Adulr size portrait 9% x 8.
Price: $1,175.00
Includes Dithertizer 11, video
camera, Station Master
interface card with cable,
portrait software, and starter
supply sct.
Author: David K. Hudson

Available:
Cowmputer Station
11610 Page Service Drive
St. Louis, MO 63141
(800} 325-4019
{orders only)
or from local dealer

Name: Poor Man's
Graphics Tablet
System:  Apple 1I Plus

Memory: 48K
Language: Applesoft
Hardware: Disk drive with
DOS 3.3, color
monitor or T.V.

Description: Poor Man’'s
Graphics Tablet is a precision
graphics package which has an
almost unlimited palette of
colors and 59 textures. It con-
tains a unique marking feature
which allows you to trace
transparencics overlajd on the
screcn of your monitor or T.V.
Full shape table functions in-
cluded as well as full
manipulation of shapes and
pictures.
Price: $49.95

Includes onc diskette and

complete docurmentation.
Author: Vincent Arnold
Available:

RCI Marketing

19517 Business Center Dr.

Northridge, CA 91324

Name: The Cube
Solution

System:  Apple Il or Apple
11 Plus

Mcmory: 48K

Language: Applesoft ROM
Hardware: Disk drive
Description: Master the cube
with The Cube Solution,
Muse's answer 1o the common
cube headache! Display yonr
cube on the sereen and (ollow
screen instructions to solve it.
Or instruct the program to list
each move on the printer and
solve the cube in your spare
time. The screen displays a
cube for you to scramble and
salve if you don’t have one of
your own. With colorful
graphics and easy commands,
The Cube Solution makes
solving your cubc a pleasurable
expericnce.

Price: $24.95

Includes disk,
documentation, lifetime

replacement policy.
Author: Leonard Biggerstaff
Available:

Muse Software and

computer stores everywhere

Name: 6502
MacroAssemblert
System:  Apple U Plus

Memory: 48K

Langnage: Machine
Hardware: DOS 3.3, one or

two drives

Description: The 6502 Macro-
Assembler s a [(ull scale
assembler capable of handling
ASCH codc conversions, vari-
ables, labels, backward and
forward branching/jumping,
and can save source and object
code. It can compile 50 lines of
codc in approximartely nine
scconds. This program also in-
cludes an editor and a program
lister {or formal listings. It will
support all 6502 mnemonics.
Price: $40.00

Includes floppy disk,

manual, and any future

updates.
Author: Daniel A. Syrstad
Avatlable:

Daniel Syrstad

Syntronics

Rte. 3, Box 95

Glenwood, MN 56334

{507) 387-53711
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Name: Home Money
Minder

System:  TRS-80 Color
Computer

Memory: 32K

Language: Extended BASIC
Hardware: Cassette
Description: Home Money
Minder can tell you in a nut-
shell how much moncy you
spend on what, and where your
income came from. You do
this by recording all of your
checkbook's activities —
deposits, cheeks, and charges.
By assigning each to an ac-
count code the computer can
summarize all of yonr ex-
penscs, income, and cash flow.
It will help balance the
checkbook, and provide such
reports as: summary of cx-
penses, summary of income
sources, and all transactions
for the month and year. Taxcs
arc a snap!

Price: §19.95
Includes cassette and
instruerton rmanual.
Available:
Computerware
P.O. Box 668
4403 Manchester Ave.
Encinitas, CA 92024
(714} 436-3512

Name: Zoom Grafix
System:  Apple IL
Memory: 48K
Language: Applesoft and
machine language

Hardware: Printer
Description: High-resolution
graphics screen printing
package with support for a
wide range of printers. Zoom
Grafix allows you to print
positive/negative, upright/
rotated, in any size or propor-
tion. Any part of the screen can
be selected and printed. Auto-
matic centering or sclectable
margins — keyboard forms
contro).
Price: $39.95

Includes disk and manual.
Author: Dave Holle
Available:

Phoenix Software, Inc.

64 Lake Zurich Drive

Lake Zurich, 1L 60047

{312) 438-4850

{continued)
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S W}%/
e Your Salvation

In The Sea Of
Inflation.

"P.O. Box 2025 @ Corona, CA ® 91720

Microtek Parallel
Printer interface
$59.95

This popular printer inter-
face card, manufactured by
Microtek, is a steal at $59.95.
The Printer card comes
complete with cable and a
Centronics compatible con-
nector (Amphenol). Works
with Baslc, CP/M, and Pas-
cal. This card also has graph-
ics capabilities.

Diskettes
w/Hubring 10
$19.95

High quality diskettes at a
bargain price. Everyone
needs diskettes for backing
up other disks, saving pro-
grams, etc. We buy these
diskettes in buik and then
pass the savings onto you.
Remember, they do have
hubring and come with a 1
year guaranty. NOTE: Please
call for quanities of 100 or
more for special pricing.

Auto-Repeat
Device
$14.95

For those who want the
feature that many Main-
Frame Computers have, here
is the Auto-Repeat device.
This device does not take up
aslot orcrowd your APPLE L.
Auto-Repeat fits right on the
newer style Apple Key-
boards. The speed of the

Auto-Repeat can be varied to
suit your needs. NOTE: Auto-
Repeat device will only work

on newer APPLE Il key-
boards.
Lazer Lower Case
+Plus (1
$19.95

For the budget minded
userwith qualityin mind. This
lower case adapter will work
with all Rev. 7 and (ater AP-
PLE (I's. The Lower Case
+ Pius li includes Basic and
Pascal software, Works with
many popular word proces-
sors.

Also Avallable
From LAZER

ANIX 1.0 $34.95, This soft-
ware program is a sat of in-
credible disk utilities with a
UNIX-like operating system.
LAZER Pascal $29.95 A un-
ique systems programming
language for Anix 1.0 with
many features of the ‘C’ pro-
gramming tanguage.

Disk Drive Cables
$24.95

These cables replace the
cables that are connectad to
the Apple Disk Drive already.
If you feel that can not put
your Disk Drives where you
want them, here’s your an-
swer. The Cables are 4’ long
and are pre-tested for your
assurance.

ORDERING INFORMATION
We accept: VISA/MASTERCARD (include card #, ex-
piration date, and signature), Cashier or Certitied Chacks,
Money Orders, or Personal Checks (please allow 10
business days to clear). We also accept COD's {please

include $2.00 CTOD charge).

Please add 3% for shipping and handling {minimum
$2.00). Foreign orders please add 10% for shipping and

handling (minimum ($10.00).

California residents add 6% sales tax. Ali equipment is
subject to price change and availability without notice. All
equipment is new and complete with manufacturer's war-

ranty.
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Software Catalog (conunueq)

Turtlegraphics
UcsD
p-System™™
48K runtime
environment;
64K development
environment
Written in UCSD
Pascal'™M
Hardwarc: 8086, Z80, 8080,
8085, 6502, 9900,
6809, 68000, and
LSI-11/PDP-11
Description: Turtlegraphics is
a machine-indcpendent, adapt-
able sct of library subroutines
that produce portable, high-
resolution monochrome or col-
or graphics. It provides two-
dimensional graphics by pro-
gramming the activities of a
fast-moving ‘‘turtle’’ as it car-
rics a pen about a graphics
display.
Price: 875,00
Includes object code for
Turtlegraphics.
Available:
SofTech Microsystems, Inc.
9494 Black Mountain Rd.
San Diego, CA 92126
(714) 578-6103

Name:
System:

Memory:

Language:

Name: The “Cardboard”’
System:  VIC 20 Secries
Memory: Any (use the

Cardboard to add
memory and
games}
Description: Expansion mother-
board with six slots, switch
selectable, system reset but-
ton, and Daisy chainable.
Price: $119.95
Includes instructions.
Avatlable:
GOSUB International, Inc.
501 E. Pawnee, Suite 430
P.O. Box 275
Wichita, KS 67211

Name: Busywork
System:  Apple Il with
Applesoft in ROM
Memory: 48K recommended
Language: Applesoft

Hardware: DOS 3.3, one disk
drive minimurm,
printer optional

Description: Busywork is a

collection of several programs

and many routines that will
aid in the development of
business application programs.

Routines include input rou-

tine, dollar format, data disk,

master disk, menu routine,
center print, printer/screen,
valid date, tecrm edit, right
justify, and many more. Also
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included is a greeting program,
main renu program, update
system parameters program.
All programs fully listable and
copyable.
Price: $39.95
Includes copyable diskette in
DOS 3.3 and 60-page
manual.
Author: Dale Ludcwig
Available:
Datam Consultants
P.O. Box 238
Dekalb, IL 60115

Name: IEP/MS
(Individual
Education
Program/
Management
System}

Apple 11

48KB

Applesoft
Compiled [all files
are binary)
Hardware: DOS 3.3
Description: An easy (o use
flexible system designed to
help special cducation ad-
minjstrators create, print, and
save IEPs for their special
education students. It allows
them to comstruct a large data
base of information which is
then uscd to create better IEPs
in less time.

Price: §475.00

Author: Donald W. Cahill

Available:
Creative Educational Services
346 River Avenuc
Monmouth Beach, NJ 07750
(201} 870-6543

System:
Memory:
Language:

Name: Type-Test
System: VIC-20
Memory: 5K
Language: BASIC

Hardwarce: Casscrte drive
Description: This program is
dcsigned to improve a
student’s typing skills. Tt
displays text on the screen for
the student to type back.
Mistakes are indicated by a
tone, and their number is
displayed with typing speed at
the end of the excrcise.
Price: $9.85 - U.S.

$11.90 - Canada
Author: M. James
Available:

MF] Electro-Enterprises

P.0. Box 13076

Kanata, Ontario

Canada X2M 1X3

fcontinued)
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Name: MIT’s LOGO for
Apple
System:  Apple II
Memory: 64K
Language: LOGO
Hardware: Disk and 16K
RAM card
Description: This is a
20-program wutorial series with
4 technical manual for Apple IT
by Abelson and L. Klotz. Step-
by-step introduction is given
for LOGO.
Price: §149.95
Includes LOGO, utilities,
disk, Alice In Logoland disk.

Available:
Krell Softwarc Corp.
1320 Stoneybrook
Stoney Brock, NY 11790

Name: States and
Capitals Drill
System: OS] C1P,
Superboard
Memory: 8K

Language: BASIC
Hardware: Cassertte
Description: More than a dnll,
this program 1is fun. After
deciding whether you want to
be given the capital or the
state, you give the answer.
Correct answetrs cause the U.S.
flag to wave. Questions arc
given in a different order each
time. Stop at any time and get
your grade. What better way to
use your C1I”?
Price: $10.95 plus $1.50
shipping

Includes casscete,
instructions.
Aunthor: Doung Jenkins
Available:

Tripod Productions

Box 71, Rt. 11

Bowling Green, KY 42101

Name: Brickaway
System:  TRS-80 Color
Computer

Memory: 4K and up
Language: Assembler
Description: Using a joystick,
the playcr controls the paddie
which knocks a bouncing ball
into the rows of bricks. It's
very challenging, since the
game difficulty increases as
the player's skill level in-
CIrcases.

Price: $10.00 ca.

Includes documentation.

Author: Britt Monk CDP

Available:
Veico International
3870 W. 143xd Street
Cleveland, OH 44111
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Name: Gradisk
System:  Apple I1, 3.3 DOS
Memory: 48K
Language: Applesoft
Description: Gradisk is a grade
management program that
allows an instrucior to record,
edit, calculate, and plot up to
25 scores for as many as 200
students. Gradisk also lets you
compile numerical and letter
grades, annotate an individual
student’s records, calculate
weighted averages, class aver-
ages, and grade distribntion —
all with computer speed and
accuracy.

Price: $100.00 {tentarive)
Includes complete
documentation and disk.

Author: Richard Comelius

Available:
John Wiley & Sons, Inc.
Eastern Distribution Center
Order Processing Dept.
1 Wiley Drive
Somerset, NJ 08873

y A ° 2

201 8389027
THE TACKLER"™

DUAL ¢ MODE PARALLEL INTERFACE FOR
THE APPLE*
2 HOAADS IN ONE FOR NO MORE
COMPATI(BILITY PROBLEMSI
An Intelligent board to provide gasy control of your
printer's tull PotenliaL Plus a standard parglie!
board at the flip of a swilch -- your assurance of
compatibifity wilh essentially all software for the
APPLE®. Hires printing with simple keybeard
commands that replace hard to use software
routines. No disks to load. Special features include
inverse, doubled. and rotated graphics and many
text conirol {eatures, availadtle through easy
keyboard or software commands.
I's simple to print HIRES graphicsfrom an APPLE computer with The Tackler
from TYMAGC. This is the first iruly universal parallel inlerface! Plus the ROM
tor your spacific printer. Sophisticated Intelligence when you need i, total
compability that never lets you down.
Change pnnters -- no need o bug another board. Just plug in ona of our
ROM'S and you're all set. ROM'S available for Epson, C. ltoh, NEG, and
Okigata - others avallable soon.
You've Bsked us to meke the TACKLER better ithan theso{%eésand we

did. 0 X

UPGRADEABLE
PARALLEL PRINTER CARD

AUniversal Cantronics type parallel printerboard
complete with cable and connector. This unique
board allows you to turn on and off the high bit so
that you can access additional features in many
printers. Easily upgradeable to a fully intelligent
printer board with graphics and text dumps. Use
4 . with EPSON, C. )TOH, ANADEX, STAR-WRITER,

2 =) » NEC, OKI and others with standarg Cenironics
(W™ /Y ¥ configuration. 139.

Name: Mathemagic

System:  Apple Il or Apple
11 Plus, CPM

Memory: Apple - 48K
CPM - 64K

Language: Apple - Applesoft
in ROM

CPM - CPM 2.2
or Jater MP/M
Hardware: At least one
floppy disk drive
(DOS 3.2 0r3.3
for Applc;
Z-80-based micro
for CPM)
Description: Mathemagic is a
calculating program. Three
work areas arc displayed on the
screen: 1. a2 menu showing
what commands can be given
at each stage of the program; 2.
a work area showing the for-
maulas being used or created;
and 3. an answer space that
presents the progressive
calculation, and then displays
a final result after all the
values have becn plugged into
the formula.
Price: $89.95 - Apple
§99.95 - CPM
Author: Int'). Software
Marketing (1.S.M.]
Available:
Software Distributors
10023 W. Jefferson Blvd.
Culver City, CA 90230

(Continued on next page)
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THE PERFORMER PRINTER
FORMATTER BOARD for Epson, OKI, NEG
8023, CITOH 8510 provides resident HIRES
screen dump and print formatting in firmware. H
Plugs Into Apple slot and easy access to all
printer fonts through menu with PR# command.

Use with standard printer cards to add inteliigence.

$49.00 specity printer. 1

NTTTTNCITTITTIT) bl
THE MIRROR FIRMWARE FOR NOVATION APPLE CAT II®
The Data Communication Handler ROM Emulates syntax of an other populat
Apple Madem product with improvements. Plugs directly on Apple CAT Il
Board. Supports Videxand Smarterm BO columncards, touch tone andratary
dial, romote terminal. voice toggle, easy printer access and much more.
List $39.00 Introductory Price $29.00

DOUBLE DOS Plus
A piggy-back board that plugs into the disk-controller card so that you can
swilch select between DOS 3.2 and DOS 3.3. DOUSLE DOS Plus requires
APPLE DOS ROMS. 39.

NIBBLES AWAY II
AGAIN! Ahead of all others.

s AUTO-LOAD PARAMETERS . . . Free’s the user from having lo
Manually Key in Param values used with the more popular software

M« Happy

s EXPANDED USER MANUAL . . . incorporates new Tutorials for
all tevels of expertice: Beginners Flowchart for ‘where do | begin' to
including the following fealures: Raad. Write. Insert. Dalete Search,
and impressive Print capabilities!

| Made a ©PY with
S as ;i - GLES AWAY 1L
Media Reliabiliry. and Erasing Diskettes. N8
s HIGHEST RATED back up . 3
0

o CONTINUALUPDATES...Available
from Computer Applications and new

The Software package that will allow your printer to dump page 1 orpage 2 of

the Appte Hires screen horizontaily or vertically, Use with EPSON> MX-80

%AM POC-100 ... $24.95.

LINK - A versilile modem uiility that provides the Apple user the
ability to transfer disk flles and software over the phone, Only one package
THE APPLE CARD-Two sided 100% plasticrelerence card Loaded with
information of interes! to all Apple owners.

packages available for the Apple (I,

‘Advanced Oisk Analysis’ 1S included.
o TRACK/SECTOR EDITOR . . .An ali new Track/Sector Editor,
o DISK DIAGNOSTICS . . . Checks

such things as: Drive Speed, Diskette

.. . Besl 5

Program In Softalk Poll (Rated 8.25 -

out of 10).

hstings on tha source. $69.95

M—
Super PIX HIRES SCREEN DUMP — — —
with or without GRAFTRAX® Roms, MX-70 - OKI® Microline 80, B2, 83, 82A
B3A - C. ITOH* 8510 and NEC 8023A Requires Tymac Parallel Printer
neaded for full transfers. Compatable with all DOS file types. $58.00
(requites Hayes Micro Modem)
$3.98
S~
" MICRO-WARE DIST. INC.
VISA | Mostercand £.0.BOX 113 POMPTON PLAINS, N.J (7442
Dealer and Distributor Inquires Invited.
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Name: Pascal Speed-Up
System

Systcra:  Apple II

Language: Apple Pascal or
FORTRAN

Bardware: Mill 6809
coprocessor board

Description: A Pascal Speed-
Up Systenr upgrade is available
for the increasing number of
busincss and data base applica-
tions thac run under Pascal for
the Apple II. This program
speeds up Pascal by doing all
the interpretation of P-codes,
including the f{loating point
operations asociated with
Pascal REAL variables, while
the 6502 processor continues
doing input and gutput.
Price: $295.00

Includes disk with software

printer spooler, floating

point capability, and spced-

up software.
Available:

Stellation Two

The Lobero Bldg.

P.O. 2342

Santa Barbara, CA 93120

(805} 966-1140

Name: PAL (Personal Aid
to Learning)
System:  Apple J1 with

Applesoft

Memory: 48K

Language: BASIC/Asscmbler
Hardware: One or two drives
Description: PAL is a diagnos-
tic/rcmediation program that
teaches reading {or grades two
through six. PAL actually
diagnoses the cause of reading
problems, and provides re-
mediation exercises directly
targeted at those problems.

Price: $99.95 - Master Disk
Package; $99.95 - Reading
Curriculum Package for cach
gradc level; $29.95 - Reading
Placement Test; $9.95 -
Demo-Disk Package

Author: Dr. Dale Foreman
Stanley Cranc
Danicl Myers

Avatlable:
Universal Systems for
.Education, Inc.
2120 Academy Circle, Suite E
Colorado Springs, CO 80909
(303) 574-4575

TIRED OF TYPING?
MICRO has the solution.

Order 2 diskette of three recent utility pro-
grams for the Apple. For only $10.00, plus
$2.00 shipping and handling, you will receive a
DOS 3.3 diskette containing the source and

assembled listings of:

Applesoft Variable Dump by Philippe Francois

(MICRO, Apri] 1982

Straightforward Garbage Collection for the

Apple by Cornelis Bongers (MICRO, August
1982)

COMPRESS by Barton Bauers (this issue, page 89)

Please send check, money order, or VISA or
MasterCard number. Only prepaid orders accepted.

Send orders to:
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If you missed April or August, order one now!
Include $2.50 for each issue.

Apple Utility Disk
MICRO

P.0O. Box 6502
Chelmsford, MA 01824

Name: SWIFT
System:  Commodore CBM
BASIC 4.0

Memory: 32K
Language: BASIC (with some
Assembler)
Hardware: Commodore CBM
8032 with 8050
disk drives
Description: SWiFT is an in-
terface between the WordPro
{TM Dby Professional Software)
word-processing package and
many other packages. Its uses
include: 1. translating text
files from other word pro-
cessors to WordPro; 2. trans-
lating sequential files output
by other packages (database
packages, mail lists, cte.) into
WordPro-readable text files.
Price: $30.00
Includes disk, manual.
Available:
INI Inc.
4013 Chestnut St.
Philadelphia, PA 19104

Dueling Digits
Apple 11, Apple 11
Plus
Memory: 48K
Language: Assembly
Description: Entertainment/
Education game - The human
race is in a dark age, and the art
and science of math is but one
of many which are lost, though
not cntirely forgotten. A place
deep in the blasted sands of the
San Francisco desert is said to
hold those ancient secrets, a
placc called ““The Temple of
Numbers.’’ People of this
future age consider numbers
sacred. Using the machines
left to them by their ancestors,
they struggle for the ultimate
spiritual discipline... The
balanced expression.
Price: $29.95

Includes software.
Author: Brian Crouch
Available:

Broderbund Software

1938 Fourth Street

San Rafael, CA 94901

(415] 456-6424

or dealers and distributors

Name:
System:

Name: Snake Byte
System:  Apple II, Apple U
Plus

Memory: 48K
Language: Assembly
Hardware: One disk drive,
keyboard, or
Sirius Joyport
with Atari
Joystick.
Description. What has 48K
bytes and is addictive! Snake
Byte! A game that works like a
charm. A tail of Perilous Pur-
ple Plums that's ahead of its
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time. A gamc you can sink
your tecth into. An antidote
for boredom. Snake Byte.
Fangs alot, Sirius Software!
Price: $29.95
Author: Chuck Sommerville
Available:

Sirius Software, Inc.

10364 Rockingham Drive

Sacramento, CA 95827

(916] 366-1195

Namne: Moonbase 10
System: Atari 800
Memory: 24K

Language: Machine Language
Hardware: Disk Drive {Atar

400 cassette
version soon)

Description: Moonbase 10O
combines three exciting arcade
adventures in one exciting
game. This machine-language
program usc¢s advanced
graphics and sound effects. [tis
a volce-activated program. It
requires 24K to be used with a
disk drive.
Price: $29.95

Includes disk and audio

cassette.
Author: Jobn Konopa
Available:

Program Design, Inc.

11 Idar Court

Greenwich, CT 06830

Name: Lab Statistics
Package™,
Harmopic Motion
Workshop™
System:  Apple Il

Memory: 48K
Language: Applesoft
Hardware: Disk I
Description: Lab Statistics
Package provides an casy
method of introducing labora-
tory students to statistical pro-
cedures used in the seience
lab. The concepts presented
arc applicable to physics,
chemisiry, biology, engineer-
ing, and the behavioral
sciences. Harmonic Motion
Workshop visually presents
the concepts associated with
simpl¢ and damped harmonic
motion by the use of high-
resolution graphics.

Price: $50.00, $75.00

Includes program diskette
and complete documentaion.
Author: Charles Yarger

High Technology Software

Products, Inc.
Available:

High Technology Software

Products, Inc.

P.O. Box 14665

2201 N.E. 63rd St.
Oklahoma City, OK 73113

[405] 478-2105 "
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Hardware Catalog

RGB Color Board
for the Apple I
Description: A video board for
the Apple 11, provides red,
green, blue, and composite
syn¢ signals for use with an
RGB monitor. Color graphics
or text are superior in resolu-
tion and color-quality com-
parcd to composite video. It
may be used with the VIDEX
80-column board. Maodifica-
tions arc not required of your
computer.

Price: $179.00

Includes complete

instructions.
Available:

Video Marketing, Inc.

P.O. Box 339

Warrington, PA 18976

(215) 343-3000

Name:

Namc: Microcomputer
Work Center
Description: This work center
with 30''-deep, 1”'-thick wood
laminate top s available in
widths of 30’', 36,"" and 48."”
“C”-leg base is made out of
beavy-guage tubular steel, and
arc-welded for maximum
strength.  Available for im-
mediate shipment. Accessorics
available include station re-
wrn surface, power assembly,
and supply carrjer.

Price: $2435, $255, $270
Jncludes disk drive and
supply carrier.

Available:

Office furniture dealers
nationally.

Manpufactured by Lusor Corp.
2245 Delany Road
Waukegan, II. 60085

Escon Interface
IBM Personal
Computer
Description: A typewriter in-
terface that allows excellent
quality output from the IBM
Selectric and Electromic
machines.
Price: $599.00
Available:

Escon Prodncts, Inc.

12912 Alcosta Blvd.

San Ramon, CA 94503

Name:
System:
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Name: Olympia Portable
Computer (OPC)

System: 6502
MiCIOprocessor-
based system

Memory: 64K ROM plus

52K RAM
Language: Microsoft BASIC,
Extended BASIC,
snapFORTH,
asscmbler, and
others shortly
IJardware: Supports RS-232C
interface, modem,
printers, color
plotters, TV &
I/0 adaptors
Description: The QPC is a
powerfnl system ideally suited
for business applications,
schools, or people on the go.
The OPC comes standard with
4K RAM, 16K ROM, a
65-character fully program-
mable keyboard and a
26-character liquid display
window. The systero is totally
portable and cxpandable. A
user can start with the primary
unit and add system peri-
pherals, application packages
and letter-qualjty printers.
Price: $380.00 retail for
primary unit
Includes 4K RAM, 16K
ROM, 2 10-key calculator,
clock/controller, and file
system.
Available:
Olympia dealers and major
account representatives

SSD Solid State
Disk Emulator
Apple DOS 3.3,
Apple Pascal,
CP/M opcrating
systems
Model 2201 -
147K Bytes;
Model 2202 -
294K Bytes
Langunage: Integer BASIC,
Pascal, Applesoft,
CP/M, FORTRAN
Description: The SSD board
plugs into the Apple in any slot
and emulates the disk drive. It
requires no external power
source and the Apple’'s power
supply can maintain up to
three of the boards with no ad-
ditional source. The SSD board
may increase the operating

Name:

System:

Memory:

speeds up to 1000% depending

on the type of program and

operation.

Price: $550 for Model 2201
$950 for Mode! 2202
Includes CP/M, Pascal, and
DOS software and
documentation.

Available:

Synetix
15050 N.E. 95tk
Redmond, WA 98052

Name: Hayes
Smartmodem
1200

System:  RS$-232C-
compatible

Language: Any using ASCI

character strings

Description: The Hayes Smart-

modem 1200 is 2 1200/300-

baud direct connect modem

compatible with RS-232C
computers. It feawres auto-
dia)/auto-answer, auto-speed
selection, Rell 212A compati-
bility, Touch-Tone or pulse
dialing, and a built-in audio
speaker for monitoring calls; it
operates in full or half-duplex
and can be programmed through

ASCH character strings.

Price: $699.00 suggested retail
Includes Smartmodem 1200,
owner’s manual, power
pack, modular telephone
cable.

Available:

Retail computer stores

nationwide.

For nearest dealer contact:

Markecting Scervices Dept.

Haycs Microcomputer
Products, Inc.

5835 Peachtree Corners East

Norcross, GA 30092

1404) 449-8791

Name: PROM
Programmer

System:  Apple 11, Apple I
Plus

Memory: 48K RAM

Language: BASIC

Hardware: One disk drive
Decscription: Hardware/soft-
ware combination for reading
PROMs or ROMs, and writing
2K 2716 5V EPROMs. Input
can be from keyboard, disk,
PROM, or ROM, and in hex or
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decimal. [t can be adapted to
program 8K, 16K, and 32K
EPROMs. Word-Power also of-
fers some construction kits
such as "'Computer Sceurity
Lock’ apd '‘“Dual DOS" that
use progammed EPROMs.
Hardware includes a pad for
adding another socket so you
can program two EPROMs
simultancously.

Price: §99.95

Includes hardware, software
disk, and decailed
nstructions.

Available:

Word-Power

P.Q. Box 736

El Toro, CA 92630

Hardwood for
Hardware
Description: Worktables and
printer tables designed for to-
day's microcomputers. These
units are made from hardwood
and hardwood veneers. Choice
of woods: red oak, birch,
cherry, and walnut. Oak and
birch are available either stained
or natural color. The largest
worktable is 46" wide and 26"
deep. Printer table will bold
letter-quality printers apnd
comes with casters, one paper
shelf, and wide slot for paper
feed. All wunits are typing
height of 26’'. All components
are shipped knacked down vig
UPS. Easily assembled with
modern fittings. A varicty of
shelf nnits is available.

Price: $195 plus freight - oak
or birch units (cherry and
walnut arc more].

Includes 46'" table with
shelf.

Available:

The Wood Woarks
1irb and Haskell
Rt. 2, Box 407
Lawrence, KS 66044
(913) 842-7797

Name:
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Dr. William R. Dial
438 Roslyn Avenue
Akron, OH 44320
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Command

TURTLE GRAPHICS:

Set background color

Clear graphics screen

Clear graphics screen, home and show turfle
Clear text screen

Shaw {ull graphics screen

Show mixed texl/graphics

Shaow rex! page (empararily

Show full text page erasing graphics
Mave turtle backwards specified distance
Mave turtle forward specified distance
Set turtle direction in degrees

Quipul turtle direcifon

Rotate wirlle clockwise in dogrees
Qulput heading from lurtle 10 point x,y
Mova lurtle 10 center poinling siraight up
Move uslle 10 position

Move (urlle horizonially

Move lutlle vertically

Output harizontat posilion

Oulpul verlical positorn

Oulpul lurtle position x y

Qutput gen up/down, color

Oulpul turtle shown/hidden

Oulout background color

Qutpul pen color

Qutoutl pen u/d, lurtle afh, background colar, pen color
Make turtle disappear

Make lurile appear

Sel pen color

Sel pen down

Pick pen up

Sel pen eraser

Sel pen reverser

Sel pen mode and calar

Turn on point on screen

Sel screen boundaries

Set wrap-around screéan

Sel non-wiap-around screen with no boundaries
Set verlicle aspec! ratig

Output verficle aspect ratio

)I_H.::m_._n OPERATIONS:

Addition

Subtraction

Multiplication

Division

Equals

Greater than

Less than

Squarerool

Aghition of several numbers

Multiplication of several numbers

Qutput the integer of a number

QOulput the integec quotient

Qulpul the integer remainder of an integer quolisn?
Round to the nearest integer

Seed random number generalor

QOutput randgm number between 0 and a-1

Qutput in degrees the angle whose tangentis alb=n
QOutpu! cosine of angle

Ouipul sine af angle

LOGO

MIT!

BACKGROUND or BG color#
CLEARSCHEEN or CS
ORAW

CLEARTEXT

FULLSCREEN
SPLITSCREEN

NODRAW of ND

BACK or BK distance
FORWARD or FD distance
SETHEADING or SETH degrees
HEADING

RIGHT or RT degrees
TOWARDS x y

HOME

SETXY x y

SETX x

SETY y

XcaR

YCOR

TURTLESTATE or TS
HIDETURTLE or HT
SHOWTURTLE or ST
PENCOLQR ot PC colar#
PENDOWN or PD
PENUP or PU

PC background color

PC &

NOWRAP
WRAP

ASPECT 2

a+b

a-b

ab

al

a=b

a>b

a<b

SQRT a
@+b+c.)
{3°b*c. )
INTEGER &
QUOTIENT a b
AEMAINDER a b
ROUND a
RANDOMIZE
RANDOM a
ATAN a
COS a

SIN a

Data Sheet #9

APPLE*

SETBG color#
CLEAN
CLEARSCREEN ar CS
CLEARTEXT
FULLSCREEN
SPLITSCREEN

TEXTSCREEN

BACK or BK distanca
FORWARD of FD distance
SETHEADING or SETH degrees
HEADING

RIGHT ar RT degrees
TOWARDS [x y]
HOME

SETPOS ¥y}

SETX x

SETY y

XCOR

YCOR

POS

PEN

SHOWNP
BACKGROUND
PENCOLOR
HIDETURTLE or HT
SHOWTURTLE or 57
SETPC color¥
PENDOWN or PD
PENUP or PU
PENERASE or PE
PENREVERSE or PX
SETPEN [mode colord)
DOT [x yi

FENCE

WRAP

WINDOW
SETSCRUNCH a
SCRUNCH

2+

a-b

a“tb

an

a=b

a>d

a<b

SQRT a
SUMabc..
PRODUCT abc .
INT 2
QUQOTIENT 8 b
REMAINDER a b
ROUND a
RERANDCM
RANDOM a
ARCTAN n

COS a

SIN a

Command

WORD AND LIST OPERATIONS:
Quipy! characler code
Qupul character Irom ASCIl code
Quiput all but first element
Output all but lasl eiement
Oulpy! # items in list

Qutput I/ 1l empty elemenl
Qutput v/ if equal elemments
Qutput W if dlem 15 lis!
Qutput Vi1 tem 10 List
Quiput 17t if tem 1s number
Output ¥ if term i1s word
Oulpul /f il iterm has value
Qutput Vf if item (s primative
Output I/f it item is procedure
Qutpul only tirs; element
Quipu! only lasl glement
Caombine first input and lis
Combine list and first input
Qulput nth item of lis!

Quiput lis1 of iterns

Combine ftems inta kis|
Cambing words mio one word

DEFINING AND EDITING:

Write procedure 1hat defines other procedures
Del:ne progedure

Edii procedurs

End-delinition

Outpul procedure as a lis!

£dil vanables of package

Copy definition to new riame
Define a label

Deline g 'ocal varianle
Assign a value 10 a variadle

Quipu: the value of 3 worg

CONDITIONALS AND CONTROL FLOW:
Output teue if alt are true

Output frue 1If any are True

Outoul trug if faise, lalse U lrug
Condutianai branching

Conditicnal lesting

Condisionat execution if true

Conditipnal execution i lalse

Temporary stop

Contmue {rom siop

Trace execution

Turr off racing

Trarsfer unconditiona:

Cutpus result 10 calling procedure

Repeal a loop

Execule a list

Stop current procedure and refurn control 1o catiing
procedure

Abort pracedures and return (o ‘op level control
Rur a hs! conditionally

Relura Irom conditional running

Oulput infarmation about error

N

ASCII char

CHAR a

BUTFIRST or BF abject
BUTLAST ar BL abject

LIST? object
NUMBER? onject
WQORD? opject
THING? objec!
‘THING = TEXT: THING
FIRST object

LAST object

FPUT object list
LPUT obyect fist

LIST obj? od42 ...
SENTENCE or SE ob;! obj2 ...
WORD word! word2 ..

OEFINE procname fist
TO procname

EDIT or ED procname
END

TEXT “‘procname
EDIT NAMES

EDIT PROCEDURES
EDIT ALL

narma:

MAKE name obj

THING word

ALLOF pred! pred? ...
ANYQF pred! pred2 ...
NOT pred

IF pred list1 (ELSE list2)
TEST pred

IFTRUE aor IFT hs!
IFFALSE or IFF fist
PAUSE

CONTINUE or CO
TRACE

NOTRACE

GO jabes

QUTPUT or OP
REPEAT a ffst

RUN #st

STOP
TOPLEVEL

APPLE

ASCII char

CHAR a

BUTFIRST or BF objsct
BUTLAST or BL object
COUNT fist

EMPTYP object
EQUALP oby! 0b12
LISTP odject
MEMBERP object list
NUMBERP object
WORDP object
NAMEP object
PRIMATIVEP object
DEFINEDP name
FIRST object

LAST obrect

FPUT pfect hst

LPUT object fist

ITEM @ fist

LIST oty? obji2 ...
SENTENCE or SE obji obj2 ...
WORD word? word2 ...

DEFINE procnarne hist
TO procname

EDIT or ED “procname
END

TEXT “procname
EDNS (package)*

COPYDEF newname name
LABEL “name

LOCAL name

MAKE name abj or

NAME 09j name

THING word

AND pred? pred? ...
OR pred! pred? ..
NOT pred

IF pred hst! (ist2)
TEST pred

IFTRUE or IFT kst
IFFALSE or IFF list
PAUSE

CONT'NUE or CO

GQ label
QUTPUT or OP
REPEAT g hist
RUN Jist

STOP

THROW "“TQOPLEVEL
CATCH name Jist
THROW name
ERRDOR

Data Sheet #9
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WE MAY HAVE ALREADY BUILT

THE BOARD YOU ARE STARTING TO DESIGN!

while you may not have heard of us before, you certainly know our customers: Fortune 500 companies, Universities
and Government Agencies. Since 1976 we have been providing high quality microcomputer preducts, ranging from
expansion boards, to stand-alone controllers, to complete systems. Before you start your next project, consider how

easy it might be to use some of our products.

J FLEXI PLUS |

A multi-function controller which handles:
¢ 8" and mini diskettes, double-sided, double-density

o JEEE-488 Instrumentation Bus fully implemented

o Paralisl/Serial I/0, Cassettes and TTY Interfaces

» BBOSE Microprocessor, up to 56K RAM, ROM, EPROM or, as the basis of a complete

This versatile controlier may
be used as an expansion board
¢ RS-232 Communications with programmable features for any 6502 or 6809 system,

as a stand-alone controller;

microcomputer system.

A video-oriented controller which includes:

» Programmabie display up to 132 columns by 30 rows
* Programmable character sets in EPROM and RAM

e Character and Bit-Mapped Graphics

» ASCIt Keyboard and Light Pen Interfaces

* RS-232 Programmable Communications Interface

» 6502 Microprocessor, up to 7K RAM, 2K EPROM

“MICRO PLUS )

This video controller may be
used to expand almost any
6502- or 6809-based system; or
as a stand-alone intelligent
terminal; or, as the basis for a
complete 6502-based computer
system.

A multi-purpose expansion board which features:

e Up to 40K RAM memory with a memory manager

¢ Up to 16K ROM or EPROM memory

e EPROM Programmer for 2518, 2716, 2532 and 2732
* Muttiple parallel/serial I/O ports and timers/counters
* Prototyping area for custom circuits

| DRAM PLUS l

This memory-oriented expansion
board permits addressing of
memory on 4K boundaries, sup-
ports swapping of sections of
memory, and works with most
6502- or 6809-pased systems.

An Industrial quality system which features: . l

* Two mini disk drives, double-sided, double-density
for over 640K bytes of on-line storage

s Commerclai quality keyboard with numeric pad

« Upper/lower case ASCIl with programmable characters
and display formats, plus bit-mapped graphics

¢ High-resolution video monitor with green phosphor

» Heavy-duty aluminum case for desk or rack mounting

e RS-232 Communications built in; second optional

s [EEE-488 may be added to existing boards

¢ Includes 48K RAM, 4K EPROM, 6809 microprocessor

This extremely versatile system may be used tor system
development, for developing stand-alone products, as an
end-user systam, as an in-house business computer, as a
word processor, and much more. Software is available
from a number of suppliers and includes compiled
BASIC, PASCAL, FORTH and many complete application
packages.
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$3495.00

) PR )E
If you have a requirement which involves 6502- or 6809-based ( = ] 113

products, join the growing number of OEMs and System Inte- L%‘ @@m @w?gau@?

gration Houses who look to us first. For additional information
and our current product literature, please contact us at
617/256-3649 or TELEX 955318 INTL DiV.

34 Chelmsford Street
Chelmstord, MA 01824




Next Month in MICRO

November: Games Feature

¢ Number Shuffle on the Atari — A computer
version of the popular game Magic Square.

s Atari Decorder Ring — A polyalphabetic
substitution for encoding and decoding text.

* Shootdown — A low-resolution graphics game
for the Apple.

e Solve the Pagoda Puzzle — For the PET, Apple,
and OSI OS:65D systems.

¢ Space Invasion — Fight aliens in this real-time
arcade game for OS| computers.

Department Highlights Plus Graphics

Data Sheet Atari Character Graphics
Apple Slices Introduction to 3-D Graphics
PET Vet Getting Around the Hi-Res Graphics Page

on the Apple
Hi-Res Graphics and Memory Use for the Apple
OS! Programmable Character Generator
Extra Colors for the Atari

New Publications
Reviews in Brief
Software and Hardware Catalogs

20% OFF

More MICRO for Less Money
When You Subscribe

112

Your money goes farther when you sub-
scribe. During the course of a year, when you
subscribe, you save 20% (in the U.S.).

Pay only $24.00 ($2.00 a copy) for 12 monthly
issues of MICRO sent directly to your home or
office in the U.S.

MICRO

34 Chelmsford Street
P.O. Box 6502
Chelmstord, MA 01824

Please send me MICRO for _ 1 year __ 2 years
NOTE: Airmail subscriptions accepted for 1 year only.

Check enclosed $

Charge my VISA account

Mastercard account
No.
Expiration date

Name
Address

City/State Zip

MICRO - The 6502/6809 Journal

But on the newsstand — if you can locate the
issue you want — you pay $30.00 a year ($2.50
a copy).

Special Offer — Subscribe for 2 years ($42.00)
and get 30% off the single issue price.

Subscribe to MICRO today.

Subscription Rates Effective January 1, 1982

Country Rate
United States $24.00 1 yr.
42.00 2 yr.

Foreign surface mail 27.00
Europe (air) 42.00
Mexico, Central America. Mid East,

N. & C. Africa 48.00
South Am., S. Afr., Far East,

Australasia, New Zealand 72.00

¢ Airmail subscriptions accepted for only 1 year.
For U.S. and Canadian 2-year rates, mulliply by 2.

Job Title:

Type of Business/Industry:
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The chase is on, and you’re if! .

There are
secret hordes
of cash hidden in
- the city and you intend
to "liberate” it all. Buf,
someone tipped off the killer
“goons and they're hot on your tail
Floorthat pedal. .. burn up the road!
Oh oh... that's not enough to shake them.
Youneed exceptional skill and strategy to lose
themin the intricate and crazy maze of streets. ..
{oforce them to crash, to trap them in dead ends.
They're dead serious - so don't relax Get the cash and head
oufl Where? To another magnificent crazy maze of sireets and
smarler enemies. The better you are the more loot you grab, and the
moare you fight — up to 19 killer cars at a timel
Here's the most intricate hi-res mazes you've ever seen — to challenge your skill, agtii
and thinking ability. Get with CRAZY MAZEY now and run for your life!

$2995For Apple Il At you computer store, or from:

B o 1 VISA/MASTERCHARGE accepled $100 shipping nandling chaige:
! Q }ATAMOQ’i (California residents add 6%:% sales tax]
9745 Cozycroft Ave, Chatsworth, CA 91311 (213) 70941202 "Apple Il is a trademark of Apple Computer, Inc:

f



L {And It Cometh On Like Gangbusters.}

TS Evolution.

= It’s inevitable. An etemal
verity.

Just when you think you've
got it knocked, and you're
resting on your laurels, some-
body comes along and makes
a dinosaur out of you.

Witness what happened to
the Centronics printer when
the Epson MX-80 came along
in 1981.

And now;, witness what's
happening to the MX-80 as
the ProWriter cometh to be
the foremost printer of the
decade.

SPEED
MX-80: 80 cps. for 46 full lines
per minute throughput.
PROWRITER: 120 ¢ps, for
63 full lines per minute
throughput.
GRAPHICS
MX-80: Block graphics
standard, fine ?or things like
bar graphs.
PROWRITER: High-resolu-
tion graphics features, fine
for bar graphs, smooth curves,
thin lines, intricate details, etc.
PRINTING
MX-80: Dot matrix business
quality.
PROWRITER: Dot matrix
correspondence quality, with
incremental printing capabiliry
standard.
FEED
MX-80: Tractor feed standard;
optional friction-feed kit for
about $75 extra.
PROWRITER: Both tractor
and friction feed standard.
INTERFACE
MX-80: Parallel interface
standard; optional serial
interface for about $75 extra.
PROWRITER: Parallel and
- ~3 ! 2 serial interface standard.
X ! : — WARRANTY
. S b MX-80: 90 days, from Epson.
s PROWRITER: One full year,
from Leading Edge.
PRICE
Heh. heh.
Distributed Exclusively by Leading
Edge Products. Inc., 225 Turnpike
Street. Canton, Massachusetts
02021 Call: toll-free 1-800-343-6833;

or in Massachusetts call collect
(617} 828-8150. Telex 851-624.

LEADING
EDGE.

For a free poster of "Ace”
: {Prowriter's pilot) doing Kjs thing,
A please write us.

s






