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Mountain Hardware makes
more peripherals for
the Apple Computer
than Anybody.

and.
- a place to put them

Intelligent Home Controller for lights and
appliances. Real-time schedules and
energy conservation. Complete applications
software package, Home security with random
scheduler. Power usage accounting package for
home energy cost eontrol. No wiring required.

Real-time and date information. Interrupts
permit Foreground/Background operation of
two programs simultaneously. Battery back-up.
Crystal-controlled for + .001% accuracy. Onboard
ROM for easy access from BASICs. Supports
PASCAL. Time from one millisecond to one year:

| Input/Qutput Speech Digitizer. Permits talking programs. /O capability

[ W AR allows interactive programs with speech-prompted inputs. Use output for

| Pt b speech directad activitiesin business systems, announcements in a control-

= room, or sound effects in entertainment programs. Easy to use because input
as well as output is under user control with special software operating system.

Program your own EPROMs. Create your own firmware:
Programs 2K, 2716 5V EPROMs. Disk software package
provides easy EPROM programming. EPROMSs are verified
after BUBN. RUN your programs from on-board socket or
install them on ROMPLUS+.

More power for your system through firmware. Six sockets
accept 2716 EPROMSs or ROM equivalents. Six or any comi-
bination can be used at once. Scratch-pad RAM and two TTL
connectors. Special 2K' ROMs available for powerful system
enhancement: Keyboard Filter ROM—COPYROM-—Others
coming soon.

Sophistication previously available only on
experimental mini and mainframe corm-
puter synthesizers. Digital instrumental
music synthesizer system. 16 voices in
stereo. Instrument definitions simulate the
sound of real instruments—and moare. Fully
programmable waveforms. Envelope Con-
trol. Composition system—sheet music
input using standard music notation.
Chords and multi-part scoring up to 18
voices, A true instrument that anyone with
an Apple can play.

16 channels analog todigital input. 16
: channels digital to. analog output.
Eight bit resolution. Super-fast 8u
sec. conversion time. Monitor and
output to the real world. All on one
card

inm
| EMountain Hardware

By popular demand! Eight more slots for your
Apple. Attractive sturdy enclosure. Its own heavy

‘duty power supply. Easy to use. Address cards

in Expansion Chassis the same way as in your
Apple. Only one additional command to specify
in Apple or in Expansion Chassis. Compatible with
all Apple peripherals.

MOUNTAIN HARDWARE has the most compre-
hensive line of Apple peripherals available.
Anywere. From anybody. We know the Apple
inside and out and are committed to providing
the most innavative and  unigque products to
expand and enhance its capabilities and use.
After all, we were the first company to make an
Apple peripheral—except Apple Computer.

The message is simple; |f you have an Apple, you
need to know MOUNTAIN HARDWARE.

Available at Apple Dealers worldwide:

Mountain

Leadership in Computer Peripherals
A Division of Mountain Computer, inc.
300 Harvey West Blvd.

Santa Cruz, CA 95060 (408) 429-8600

MORE PERIPHERALS? Send me information.
NAME =
ADDRESS

CIfY

Apple is a trademark ol Apple Computer Inc



~ » Education
¢ Training
o Sales
o Demonstrations
¢ Security
* [nventory |
 Realty Sales |
* Travel Agencies |

e Video Disc
Authoring

e Personnel
Identification

e Video Disc
Emulation

e Indexing
Photographs

e Home Video

SYSTEM INCLUDES:

THE ONLY PROFESSIONAL/
INDUSTRIAL QUALITY SYSTEM
ON THE MARKET TODAY

EASY SOFTWARE CONTROL OF ALL:
VIDEO ¢ AUDIO » COMPUTER FUNCTIONS

~ MAY BE USED WITH: A
BASIC ¢ PASCAL ¢ FORTRAN ¢ PILOT » ASSEMBLY

'COMPLETE AUDIO / VIDEO SWITCHING
DESIGNED FOR USE WITH:
APPLE * BELL & HOWELL * PLATO
THE MOST POWERFUL SYSTEM AVAILABLE

USES SIMPLE TWO-LETTER COMMANDS

Random
Access
Video
Equipment

NON-INTRUSIVE, PATENT PENDING
CONTROL METHOD PROVIDES:

» TAPE IDENTIFICATION CODE * FRAME NUMBER CODE
» FRAME-ACCURATE ACCESS * ERROR FREE
LOCATION OF ANY FRAME OR SEGMENT ¢ NO TAPE
SLIPPAGE TO GENERATE CUMULATIVE ACCESS ERRORS
e COMPLETE SOFTWARE CONTROL OF ALL
VTR FUNCTIONS.

« RAVE CONTROLLER UNIT » PLATO COMPATIBLE INTERFACE FOR THE APPLE Il AND BELL &
HOWELL MICROCOMPUTERS * SONY 323 (Beta) or PANASONIC NV8200 (VHS) VTR
o COMPLETE DEMONSTRATION, TUTORIAL and EDITING SOFTWARE ¢ ALL NEEDED CABLES

Price F.O.B. San Antonio, Texas

AND CONNECTIONS

$4995.00

SOFTWARE DESIGN AND CONSULTING AVAII.ABLE + CUSTOM INTERFACE AVAILABLE FOR ANY COMPUTER .

CREATED BY:

VIDEO ASSOCIATES LABS
INNOVATORS IN VIDEO APPLICATIONS

*APPLE |l Is a trademark of Apple Computer Company

Specifications and Delivery|Dates Available FROM:

SOLUTIONS, INC.

3740 Colony Drive
San Antonio, Texas 78230
(512) 690-1017
The Source: TCI 170

*BELL & HOWELL MICROCOMPUTER is a trademark of BELL & HOWELL, INC.

*RAVE is a trademark of SOLUTIONS, INC. and VIDEO ASSOCIATES LABS, INC.
*PLATO is a trademark of Control Data Corporation




The STAR modem from Livermore represents a
significant breakthrough in the development of
acoustic modems. The small, lightweight case
houses a high-perfarmance modem that competes
with the highest quafity standarg-sized coupters
available. Yet, becav'se of its costs effective design,
the STAR has becor e the price/pedtormance feader
in the industry.

CIRCUITRY

The switchable, four-section bandpass ilter provides
the user with excellent out-of-band rejection 1o
assure accurate processing of the received car-
tier, even at signal lgvels of fess than <47 dBm.
Further, the proven soft limiter and phase lock
loop discriminator yields data that (s essentially
jitter free.

The oscillator s built using highly stable, state-
varsable circuitry that delivers a nearly harmonic
{ree. phase coherent sie wave 1o the telephone
network. assuring compatibility with ali other
103 type modems. Because of the pureness of the
sine wave, the STAR modem exceeds even the
stringent harmonic requirements of all CCITT
countries.

THE STAR MODEM

From Livermore Data Systems

S |EEE 488 MODEM
SALE $

RS232 MODEM
SALE $139

CAARIER QETECT

To assure accurate teleprocessing connections,
the carrier detect circuitry prevents Ihe modem
from attempting to operate when excessive noise
would produce errors or cause marginal operation.
The circuilry alsa has a special amplitude sensor
that prevents chatter when the received signal
fades.

EXCLUSIVE ACQUSTIC CHAMBERS

The exclusive triple seal of Livermore's new flat
mourted cups locks the handset into the acoustic
chambey yielding superior acoustic isolation and
mechanical cushioning. Designed to adapt to most
commion handsets used throughout the worid {also
fits GTE handsets), the STAR offers the utmost in
flexibility and ransmission rel@bikity.

SELF TEST

The self test feature an the STAR allows the user to
verify total operation of the acoustic modem by
using the terminal in the full duplex mode. No need
for remote assistance in diagnosing terminal ar

Utilizing the experience gained from building high
quality couplers for over twelve years. Livermore
has designed a coupler superior to any itits class for
cost efficiency inindustrial, commercial, business or
home situations. You can see why we call it the
STAR!

SPECIFICATIONS
Data Fate O to 300 baug.

Campatibility. Bell 103 and 113; CCITT.
Transmlit Frequencies.” Originate — 1070 Hz/Space,
1270 Hz/Mark; Answer — 2025 Hz/Space, 2225
Hz/Mark,

Recelre Frequencies* Originate — 2025 Hz/Space,
2225 Hz/Mark; Answer — 1070 Hz/Space, 1270
Hz/Mark.

Frequency Stabilily. £0.3 percent.

fecalver Sensitivity. —50 dBm ON, =53 dBm OFF.
Transmit Level. — {5 dBm.

Medulation. Frequency shift keyed (FSK).

Garrter Detect Datay. 1.2 seconds ON; 120 msec OFF.
EIA Terminal Intertace. Compatible with RS 232
specifications.

Intertace. ICEE 488.

Dptienal Interfaces. 20 ma;

*“Intemational (CCITT) irequencigs available.

Switchag. Originate/Off/Answer; Full Duplex/Test/
Half Dupiex.

Indlestors. Transmit Data, Receive Data, Carrier
Ready. Test.

Environmentsl. Ambient operating temperature 5°C.
to 50°C. Refative humidity 10 to 80 percent {non-
condensing).

Power. Supplied by 24 VAC/150 MA UL/CSA listed
wall-mount transformer. Input 115 VAC. 2.5 watts
(220 VAC, 50 Hz adaptor available on request).
Dimensions. 10" x 4" x 2"

Weight 1.7 tbs. (2.2 Ibs. shpping weight including
AC adaptar.)

Warmanty. Two years an parts and labar.

6502 74510t G695 50 @ 655 100 & G5
G502A  SAC 10 & 79550 @ 735 100 = 690
6520 PIA 515 16 & 490 SL} @ 445 500 « 415
6522VIA 690 10 & 650 50 & 610 100 @ 570
6532 790 10 & 740 50 w700 100 ¢ 660
2114-1450 465 20 « 435 100 « 415
2114-1300 505 20 .« 545 100 @ 510
2716 EPROM 2'C0 5 a 1900 10 @ 1700
4116-200 ns RAM 700 § i@ 625
6550 RAM (PFT 8K) 12 70
S-100 Wue Wrap 265 Solder Tail 215

CASSETTES—AGFA PE-611 PREMIUM
High output low aoise 5 serew housing. labels

C-1C 10/565 50/25.00 100/48 00

C-20 10/6 45 50,2850 100/57 00

G-3C 10/7 30 50/340C 100/66 00

All other lengths avarlable, Wnte {or price list

ATARI 800 SPECIAL $799
All Atari Modules 20% OFF

DISKS

(weite tor quantity pncesh

SCOTCH (3M) 8" 107310 507285 18072 75
SCOTCH (3M) 5" 10/3 15 50/295 100/285
Maxelf 5~ 10/3.65 50/340 100/3 15
Maxed 8" Double Dens. 10/4 10 50/3.95 100/3.80
Verbatim 5" 10/2 40 50/2.35 100/2.30
BASF 5" 10/245 20/2.35 10072.30
8ASF 8" 10/2.50 20/245 100/235
Diskette Storage Pages 10 for 385
QDisk Library Cases 8" -285% 5 -215

115 E. Stump Road
Montgomeryvilte, PA 18536

215-699-5826

Commodore CBM-
PET SPECIALS

-Up to 8235 'ree

modem producls.
E\

merchantise
Q‘@ with purchase of one of /—-\
Q following GBM-PET
nems. —FREE
80:32 32K-80 column CRT $§1795 235
8076 16K-80 calumn CRT 1495 205

8050 Oua! Disk Dave-956.000 byles 1695 220
CeM Mode-IEEE Interlace 395 5C
GBM Voice Synthesizer 395 50
8N fut sze grapmes keyboard 795 100
16K Full Ssze Graphics or Business Xeyboard 8495 145
32K Full Size: Graphs or Business Keyboard 1295 205
2040 Dual Hisk Dnive-343.000 bytes 1295 205
2022 Tiactor Feed Printer 795 100
2023 Pressure Food Priter 695 40
C2N External Casseite Deck 95 12
Used PETs (mmited quanhtias) Call

*+=- EDUCATIONAL DISCOUNTS ***
Buy 2 computers get 1 FREE

VISICALC for PET (CBM/Personal Software! 5128
CBM Assembler/Editor (k) 89

CBM General Leager A/P. AJR NEW! 270
CBM Full Size Graphics Keyhoacd $ 74
WordPro I-lor 8K PET 25
WaordPro 11-16 or 32K. 2040, Printer 72
WordPro [01-32K, 2040, Prnter 178
WaordPro IV for 8032 268
PASCAL Commler 10t PEY 75
P«ograrnme's Toalkit-PET ROM Qilities S 4490
PET Spacemaker Switch 2250
Dust Cover tar PET 7990
|EEE-Parallet Printer Interface for PET 7300
IEEE-RS232 Pnnler Interface for PET 14300

A B Computers

Caatronics 737 Proportionat Spacing Printer $800
NEC Srunwmev para.re' 2450
SYM-1 5209 with 4K RAM 8 238
SYM BAS-1 BASIC @ ROM 85
SYM RAE-1:2 Assembler n ROM 85
MOT 1000 Synectek Development System 1345
KTM-2/80 Syuerlek Videe Board 349
KIM- 1 (ada $34 1o power supply) 159
Seawell Motherboaro~4K RAM 185
Seawell 16X Static RAM-KIM. SYM, AIM 320
5-100 Stauc RAM it SALE 198
Leedex Video 100 12" Monitor 129
Zeoith 219 Ternunal (factory asns) 770
KL-4M Four Voice Music Board lor Prl $34.90
Visible Music Monitor (4 Voice) for PET 2990
SF\,CIA[ KL-4M with Vesinle Mus«: Monitar 59.90
MICROYHFLLO for PET by Michael Riley 3995

Machine language version—you can't win al Level 5

529 95

PAPER MATE 60 Command PETWord Processor
Full-featureg version by Michael Riley

A P Products 15% OFF

All Book and Software Prices are Discounted

PET Personal Computer Gurde (Osporne) §1275
PET and ‘e IEEE-488 Bus {0sborng) 1275
6502 Assembly Language (Osborme) 345
Programming the 6502 (Zaks) 1645
£502 Applications Book {2aks) 1045
Programming a Mceocomputer 6502 775
6502 Sottware Bookbook (Scetdi) 945

WRITE FOR CATALOG
Add $1 25 per arger for shipping. We pay balance
P

sunace charges on all prepaid orders.
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Southeastern Software

6414 Derbyshire Drive ® New Orleans, LA 70126
504/246-8438 504/246-7937

Southeastern Software ‘NEWSLETTER' for APPLE || Owners
NOW IN THE THIRD YEAR OF PUBLICATION
" 10 Issues per year for $10.00
Back Issues available at $1.00 each
EXAMPLE:
Send $10.00 and receive next 10 issues
Send $30.00 and receive 30 Issues beginning with #2

DATA CAPTURE 3.0 - $29.95

Is DATA CAPTURE 3.0 just another Smart Termi-
nal program? NO! It is a GENIUS Terminal pro-
gram for use with the Micromodem [I®. It wili
‘capture’ ANYTHING that appears on the screen
of your CRT. ANY program or data. If you are
using the Source you can even ‘capture’ CHAT.
There is no need to create files in your file space
on the other system to transfer data to your Apple.
If you can list it you can capture it.

" You can then SAVE the data to disk, dump it
to your printer or even do simple editing with
DATA CAPTURE 3.0.

* You can use DATA CAPTURE 3.0 to com-
pose text off line for later transmission to
another computer. Think of the timeshare
charges this will save you!

* Use DATA CAPTURE 3.0 with the Dan
Paymar Lower Case Adapter and you can
enter UPPER or lower case from the key-
board for transmission to another system.
You can also capture UPPER/lower case
data from another system.

* A program is also included to convert your
programs to text files for transmission using
DATA CAPTURE 3.0.

* DATA CAPTURE 3.0 will save you money if
you are using any timesharing system.
Requires DISK |I®, Applesoft )|&
Add $64.95 to order the Dan Paymar Lower Case
Adapter

BAD BUY DISKETTE - $9.99

Of course it's a bad buy. If you have issues #2 thru
#11 of the NEWSLETTER you can type these
programs in yourself. Includes a couple of bonus
programs.

Requires DISK I1®®, Apptesoft 1%

We ship within 3 working days of receipt of
order and welcome your personal check.
We also accept Visa and Master Charge.

LCMOD tor PASCAL - $30.00

Finally! DIRECT entry of UPPER/Iower case into
the Pascal Editor. Why pay hundreds of dollars for
a terminal just to set lower case entry with Pascal?
If you have the Paymar Lower Case Adapter you
can use this program,

* Left and right curly brackets for comment
delimiters.

* An underline for VARs, program names and
file names.

* The ESCape key does the shifting and Con-
trol Q is used for ESCape. Have you ever
typed in a page or two of text and lost it by
hitting ESC accidentally? This won't happen
with LCMOD.

Requires Language System and Paymar LCA

Add $64.95 to order the Dan Paymar Lower Case
Adapter.

MAG FILES — $18.00

Finding it difficult to keep track of all those
magazine articles you are reading? This program
will help you do it. MAG FILES is Menu driven with
separate modules for creating, editing, displaying
and searching for your data. Jf you are using one
drive a program is provided for transferring data o
another diskette for backup. A sampie data base
of over 60 articles is included. The screen format-
ting and user orientation are what you have come
o expect of Southeastern Software.

Requires DISK |I1™®, Applesoft 122,
MAILER — $15.00

Don't let the low cost fool you. This is a single drive
version of the program we use to maintain the
NEWSLETTER subscriber list. Can be easily con-
verted to 2.3 or 4 drives. Binary search and linear
searches for finding any name in file. Sort on
names and zip codes. Selective print by zip code
or key. The separate modules are menu driven
and will run on 32K system. There are 13 separate
modules on the diskette for maintaining a mailing
list. Sample data file inciuded.

Requires DISK I®, Applesoft 11,

" Apple, Apple It Plus, Disk It and APPLESOFT |l are trademarks of Apple Computer Campany.

* Micromodem Il is a trademark of D.C. Hayes Associates, inc.




Games, Games, Games ....

“Words, words, words! I'm so sick of words ....”" is
the start of a song sung by Liza Doolittle in My Fair
Lady. In this song she expresses her despair at
the interest in words to the exclusion of other mat-
ters. | can fully understand her feelings. She teels
that there is a lot more to life than just the "words”
on which Professor Higgins spends all of his time.
In a very similar vein, | feel that there is a lot more
potential to the microcomputer than its popular use
as an entertaining game-playing device. This is not
to say that | am totally against computer games.
Actually, | see nothing “illegal, immoral, or fatten-
ing” in using computer games for pure enjoyment.
If a game can be used to interest people in the com-
puter and/or help to teach them something, all the
better. My complaint is that all too often, “The
Game” is the exclusive use of the computer and the
exclusive Interest of the user.

| believe that the game glut poses two serious
problems. First, | personally believe that one of the
most fundamental problems of our modern society
is the isolation of the individual. While there are ob-
viously a large number of factors involved, the fact
that individuals spend a large portion of their time
watching television (the current figure just an-
nounced is 7.25 hours of television per day!) must
be significant. it bothers me to see a majority of
microcomputer users spending their time playing
solitary computer games. While this is probably
better than passively watching the TV, it does not
do much to encourage social contact or interaction.
Is the main impact of this fantastic microcomputer
revolution going to be greater dependence on
machine based interaction and less on inter-
personal interaction? Given the natural interest in
games, why not invent computer based games to be
played by more than one individual. The computer
could either be one more player (the elusive “fourth

for bridge") or could provide a dynamic environment
for games which are played exclusively by the
human participants. While a few games are
avaliable along these general lines, by far the most
common types of games are the one-on-one: one
human against one microcomputer.

The second aspect of my “Games, games,
games''complaint is that there are so many other
uses of the microcomputer waiting toc be
discovered, but most of the potential discoverers
are too busy playlng games to consider alternative
uses. Somewhere in the vast pool of new com-
puterists there must be some individuals who could
become the Einstein of the computer world. There
is room for revolutionary improvements In the pro-
gramming and application of computers. If the new
computerists, who are being introduced to the
microcomputer via games, get trapped into the
game playing habit, then who will make the new
discoveries and exciting improvements?

| have no simple solution. Since computer games
are fun, many people are going to spend all of their
computer time and money playing them. MICRO is
going to be starting several series of articles in the
coming months that will try to show how proguc-
tive work can be as exciting and challenging as
games, and vastly more rewarding. In the mean-
time, you should seriously consider how you are us-
ing your equipment, your time, and your money.
Isn’t it perhaps time that you started contributing to
this fleld, instead of just playing around in it?

MICRO in the Lab
Cover Artist
Terry Spillane

s that a crown that Lana is
wearing? What did our Simian
ancestor do to receive such royal

treatment? Lana has
demonstrated the rudiments of
finguistic competence — the

“crown" is an array of electronic
sensors which are used to learn
more about the phenomenon Lana
has displayed.

While our Lana is fictitous, the
scene depicted on our cover is
based on an actual experiment. A
chimpanzee named Lana has
been taught to communicate with
a small computer, using a special
picture language.

Using a computer as the medium
for the picture language, the
designers of the Lana experiment
have attained some significant ad-
vantages. The computer allows
24-hour monitoring and mass data

storage. Only ten years ago, the
equipment needed for this experi-
ment would have taken up half a
room and it would have cost over
$10,000. Now, however, a simple
single board Microprocessor (like
the KIM-1) has more than enough
processing power for such a task.
Perhaps even more importantly,
the computer can easily analyze
sentences in a phrase-structure
language for correct form. Actual-
ly, your Micro does this each time
you run a basic program!

The Microcomputer's place In
the lab has become well establish-
ed; the Lana experiment is just
one example. The next few years
should see Micros being used in
even more [nnovative ways in the
lab...perhaps soon a Micro may
even be generating, rather than
monitoring, language!




o Judge this character generator for yourself o

Compare the two Snoopys and ®
you'll begin to see why the new
HAL PCG 6500 is attracting so
much attention. It's the program- PY
mable character generator for your
PET that gives sharp, detailed
graphics.

Important features include:

® Storage for 64 new characters

o Built-in CB2 sound amplifier that produces all
tones in the human hearing range

® PCG Manual and demo program

o Interface to PET/CBM with 24 pin character gen-
erator ROMS. (If your PET uses 28 pin ROMS.
Conversion Kits are available for £848. To stmplify
ordering, please indicate memory RAM #2114
or #8550.)

The HAL PCG 8600 is available exclusively at

Systems Formulate ...

only s 200 {plus 85 shipping & handing )

Add 845 for 28 pin Conversion Kit

MIPLOT: the right plotter at the right price

Designed for straight forward interface to any o
microcomputer that outputs the ASCl1 code,
MIPLOT can even be used by operators with no
plotter experience.

® Tncorporates pre-programmed “intelligeny” functions
required for producing graphs and drawings

@ Solid and broken ltne types can be specified

® Built in character generator for letters, numbers and
syTbols

® Characters can be enlarged and rotated to four
orientations

@ Special printer mode outputs character data as-is

® Uses commaonly available hard fiber-tip pens

& Maxiraum plot speed approximately 2 inches per

second

® Built in self-test mode

[ ) MIPLOT by Watanabe Corporation om $ 1 a o o ¢

at Systems Formulate Cdrporation
(plus shipping & handiing)

ADCOM Light Pen (with sound) ... Only 83498

(plus $2 shipping & handling)

Unlike many light pens, the ADCOM interfaces ® Ready to plug in, no assernbly necessary.
® with PET through the second cassette port rather ® Fagter than many olher light pens designed for PET. ®
than the parallel port. The result? Sound! ® Built-in sansitivity control.

& Machine language and derno program included for ease
of programming.

Expand with the finest, in micro peripherals, systems and software from Systems Formulate.
Call today for mors information or to place your phone order: (416) 326-2100

P We honor Master Chargs, Visa, check or money order. o
(Caltfornta restdents add 8.5% tax)

SYSTEMS FORMULATE CORPORATION

39 Town & Country Village @ Palo Alto, California 84301



Creating Shape Tables, Improved!
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Bullding a Shape Table for use with the Apple HI-RES
Graphics can be a painful task. This improved Shape
Making Routine turns the pain into pleasure.
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Three cheers to John Figueras for
unraveling the mysteries of the Ap-
pie shape table in MIGRO 19:11. His
article presented an extremely
useful tool for creating shapes, and
greatly simplified a task which had
been so difficult and time comsum-
ing as to be hardly worth the effort.

After using the Figueras pro-
grams a few times, it became ap-
parent that they would be much
more convenient If they were com-
bined into one large program. Also,
they contained several minor efrors
which needed correcting. This arti-
cle describes changes and correc-
tions which greatly increase the
usefuiness of the original programs.

Combined Program

Combining the programs for In-
itializing, creating, and displaying
shape tables into one large program
eliminates the need for typing the
name of the next program each time
you need to load it from the disk,
and then waiting for it to be loaded.
It also eliminates the need to con-
tinually re-enter the name and star-
ting address of the desired shape
table, and the subsequent wait for it
to be loaded.

| combined the three originat pro-

grams Dby treating them as sub-

programs. Since they all used

September 1980

similar line numbers, they required
extensive renumbering. This was
easy to accomplish using the
‘Renumber’ program found on the
DOS 3.2 master diskette. The
numbers were not done con-
secutively in order that the last two
digits would remain the same as in
the original programs in most
cases. The new line numbers corres-
pond to the old ones roughiy as
follows: title page, 100-150; in-
itialize, 1000-1300; create shapes,
2000-3300; and display shapes,
4000-4500.

Title Page

The program begins by listing the
titte information and then by
automatically loading the numerals
shapefile. | have used the term
‘shapefile’ throughout the program
to denote a shape table which has
been stored as a disk file, as oppos-
ed to one which merely resides in
RAM.

The program has been converted
for use with a single disk drive by
omitting the volume and drive
numbers from the disk commands,
because with the prices of drives be-
ing what they are, | would venture to
say that most of us have only one.

A shost menu then appears, which
allows selection of any of the three
subprograms, or termination of the
program.
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Peter A. Cook
1443 N. 24th St.
Meosa, AZ 85203

Initlalizing Subprogram

The greatest change made in this
subprogram was the removal of the
steps for producing the cursor. Plac-
ing the cursor into every shape table
as the first shape in each one was
wasteful of space, and very contuc-
ing . The cursor Is always available
as the first shape in the numerais
shapefile, which is loaded when the
program begins. Details of the
numerals shapefile will be covered
later. By using the improved pro-
gram, your tables will now contain
only the desired shapes, and will
start with number one instead of
number two.

Because of the removal of the cur-
sor, line 1060 now adds a few more
zeros so that the starting address of
the first empty shape will contain a
zero end-of-record mark. Line 1090
now calcuiates the index to the first
shape instead of to the cursor. The
variabie ADDR had to be changed to
ASVE to make it compatible with the
shape creating subprogram.

Lines 1260-1300 were changed to
let you know that the computer is
doing what it is supposed to do, and
to ask if you want to save the file on
disk at this time. You can save tlime
by waiting until the end of the shape
creating subprogram befcre storing
the shape tabie on disk.

The menu is then repeated at the
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bottom to avold having to return to
the title page.

Shape Creatlng‘ Subprogram

This subprogram assumes that
you are still working with the same
shape table that you initlatized in
the previous subprogram, and
shows you what its name and star-
ting address are. In case you want
to work on a different shapefile
which was previously stored on the
disk, allowance is made for entering
its name and address. The desired
shape table is then loaded into its
proper location.

The computer then checks to see
if there is any space left for more
shapes in that table. If not, it so ad-
vises you and tells you the address
of the next free byte after the end of
the table. The original program at-
tempted to do this, but actually it
accessed the first two bytes of the
cursor vectors instead of finding the
zero end-of-record mark, and thus
provided a meaningless number.
Lines 2132-2282 include the
changes to correct this.

Since the cursor is now located in
a different shape tablie than the one
with which you are currently work-
ing, the computer must be able to
switch from one table to the other
as needed, to line 2264 remembers
the pointer for the new shape tabie,
and uses it again in the line 3170.

The text at the bottom of the plot-
ting grid has been improved by ad-
ding line 2350 to show the number
fo the shape you are currently work-
ing on. The limits of the starting
coordinates are shown in lines
2360-2380, along with the fact that
coordinates are measured from the
upper left. Error checks were added
to oprevent entering coordinates
located outside of the grid, which
could stop the program in some In-
stances.

The word “ERASE” was added to
the list of keyboard commands
LEFT, RIGHT, etc. In the original
program, no checks were made on
the values of x and y when entering
L, R, U, or D, so if you accidentally
exceeded certain grid boundaries
the program would shut down. This
was especially easy to do if you
were using the “repeat” key to move
the cursor. Lines 2600-2664 now

Figure 1. Upper left corner of the display grid, showing
tha starting points for the three possible digits of the
shape number, and for the shape Itself.

contain error checks which prevent
the grid limits from being exceeded,
and sound a beep if you attempt to
do so.

The original program placed a
permanent cursor mark in the star-
ting position. This meant that there
were always two cursor marks visi-
ble within the griij, which was

¥4E20. 4E0B

4&7a— arR 28
4EZ28- 3D BB
4E38- /D 28
4E38- 3E 24
4£48—- DB 24
4E42- 1E 3F
4E38- DB DB
4E58~ 36 FB
4EG0- B8 18
4EE8— 2E 20
4EVB- 18 28
4E7°o~ 3F BF
4f368—- 2E 20
4E88- BA 12
4E38- 12 BE
4E95— 27 2C
4EHAB- 32 Bt
4ER8- aC aCc
4EBB- @8 12
4EB2—- 36 B4
4ECB- 20 15
4£C8—- 18 24
4EDB- AD 18
4ED3- 7€ 2

sometimes confusing. Line 2390
now places a large “+" in the star-
ting square, the points of which are
always visible around the outside of
the cursor or around the outside of a
plotted circle. The original program
also attempted to glve a reverse im-
age of the cursor if it passed
through a plotted circle. The succes-
sion of XDRAW commands,

Figure 2. Hex pairs of the numerals

shape table.
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however, was Incorrect for all com-
binations of plotting, erasing, and
passing through the starting posi-
tion. Changes were made in lines
2680, 2740, 3040 to correct this. Now
it is always obvious where the cur-
sor is located and where the starting
position is located.

The erase command is only effec-
tive Immediately following a plot
command. There is a way to erase
any other plotted point, however,
and that is by simply plotting over
top of a point which has already
been piotted. This will not erase the
circle plotted in the grid, but the
point will not appear in the finished
shape when it is drawn to the right
of the grid after the quit command.

In the original program, the warn-
ing ‘“SHAPE TABLE FULL WITH
THIS SHAPE” appeared both after
the second-last shape as well as
after the last shape. Changing N to
N-1 in line 3230 aliows the warning
to appear only after the last shape.

The menu is repeated again at the
bottom to allow selecton of any
other subpregram, to to run the
same one again.

Shape Display Subprogram

This subprogram starts out as the
previous one did, by listing the
name and address of the shapefile
you are currently working with. If
you wish to dispiay a different one,
enter its name and address.

Some variable names were chang-
ed to keep them compatible with the
rest of the program. ADDR was
changed to ASVE, and NN was
changed to N. In line 4114 (line 70 in
the original} NL was changed to
NLO, although either variable is ac-
ceptable since Applesoft only
recognizes the first two characters
of a variable name.

In the original program the screen
went black after the shapefile was
loaded, and you had to remember to
press any key to start the display.
Line 4150 keeps the instruction on
the screen unti! you need it, and line
4202 takes you immegdiately into the
first page of the display.

The grid lines created by the

original program had an odd dot pat-
tern which was not very useful
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because it didn't show where the
starting positions of the shapes
were located. Lines 4250-4310 were
changed to present the dot pattern
shown In Figure 1.

Pressing any key after the last
page of the display puts the menu
back on the screen.

Numerals Shapefile

In order to use the above program,
the ‘numerals’ shape table must
already have been stored on the disk
in order to have the cursor available.
If this has not been done, it will be
necessary to load the shape table
using either of the two following
methods.

o000
o e
o CY )
oédo o o —+
e (Y ) e
o o
(X X
o o000 00000
Y ) o o o
o ® o
® Y ) Y )
e (Y e
(Y ® o o
o000 00000 o000
o 00000 'XY
CY B ) o
" B X X X I
o o 'YX X X
(Y X X X CY0) o
o (@ Y0 (Y
o X X (X X
0o0000 o000 o000
YO Y0 o
o Y0 o
o 'Y X ) XX X
o o o (Y
o o o o
o 000 000

Figure 3. Cursor and numerals. The
starting polnt is in the center of the
cursor, and five spaces to the right
of all the numerals.
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Figure 2 lists the hex values of
the entire numerals shape table.
It can be placed in RAM by enter-
ing the monitor mode, typing the
addresses at the (eft, such as
4E20, followed by a colon, follow-
ed by each two-character ele-
ment separated by a space. Since
there are 188 elements, this may
take some time. When you have
finished, don't forget to save
what you just typed before you
run the program. Use BSAVE
SHAPEFILE NUMERALS,
A20000, L188.

The numerals are of the same
design as the Apple numerals
and are depicted in Figure 3. The
starting point was placed five
spaces to the right of each
numeral, so that the finished
numeral will be shifted oft to the
left of the shape which s
displayed in the same block with
it.

Another method is to type in
just enough of the shape table to
have the cursor available, and
then to form your own numerals
by using the shape creating sub-
program. To de¢ this, POKE each
of the values in Figure 4 into its
proper location by using the for-
mat POKE 20000, 1. Transter it to
the disk using BSAVE
SHAPEFILE NUMERALS,
A20000, L30. Then run the pro-
gram and select the shape
creating subprogram. Enter the
name SHAPEFILE NUMERALS,
and the address 20000. Form all
of the digits in the order zero
through nine by following the in-
structions on the screen, and
then you wiil be ready to create
and display other shape tables.

Conclusion
The program listing is
presented on the following

pages. In order to save space, all
remarks were removed except for
a title at the beginning of each
subprogram. Basically, the same
remarks apply as published in the
originatl article.

In closing, ) would like to thank
John Figueras for providing Ap-
ple users with a most useful addi-
tion to their repertoire of utility
programs.



Tocation Value

Description

20000
20001
20002
20003
2002k
20025
20026
20027
20028

20029

JLIST
1

[

A  REM

1

0

24

62

45

4

0

Number of shapes completed

B o o o S0 o Y S Yo N o o Yo Y 2 O =

Major Peter Cook is a jet pilot in-
structor at Williams Air Force Base
in Arizona. He uses his Apple Il to
Simulate aircraft scheduling pro-
blems at work, and designs games

Location in table, starting address 4+ 24 For his kids at home. This is his se-

Cursor vectors
Cursor vectors
Cursor vectors
Cursor vectors
Cursor vectors

Zero end-of-record mark

Figure 4, Minimum entries for pro-
ducing the cursor in the numerals
shape table.

SHRPEFILE CREATE-DQISPLAY
P. COOK. JAM 189S

ADAPTED FROM J. FIGUERAS
MICRO MAGAZIME, DEC 1973

11@ HIME :
FEXLELFELERRERRXEXFERREHLEFE

XXy

112 HTRB 9:
ATE-DISPLAY"

114 PRIHT :
00K, .JAH 19s8"

118 HTAB 3:
J. FIGUERRS"

118 HTRE 3: PRINT “MICRO MAGRZIM

E,

DeEC

128 PRIMT :
FEEEXEFFREFEXFXXEERF XX EE

iz Ds
0N C,I.0":

PRINT = PRINT "¥¥xsx®

PRINT "SHAPEFILE LZRE

HTAE 12: PRIMT "P. C

PRIMT "AODAPTED FROM

1979"
PRIMT "33 ryexsxy

= CHR# (43: PRINT D$:"NOM

PRINT D#;"BLORDO S

HRPEFILE NUMERALS™

138 UTAB 13:

HTAB 6: PRINT "1 I

HITIALIZE SHRAPEFILE"
122 PRINT :
EHTE SHARPES"
134 PEINT :
=PLAY SHRPES®
136 PRINT :

Dll
148 UTAR 23:

HTRE E: PRINT "2 LR
HTAB B: PRINT "2 DI
HTRE &: FPRINT "4 EH

INPUT "SELECT ¢ir2-

24407 U INE

144

148
156
1423
1816

1826
1820
184

1868
197
199
111@

1292

12804
1318

1328
2238
2818

282
2938
21448
268549

2470

cond article for MICRO.

e S e e a aa a a a a a a aa a a d

IF WAL (INH%$> < 1 OR WAL (1
N¥> = 4 THEM UTAB 23; HTRE
19: PRIMT *® “: GOTO 148
DN UAL (IN$Y GO0TO 1819,2614
£4U1R 133

TERT : HOME : END

REM IMITIRLIZE.

TEXT : HOME : PRIMNT "IMITIA
LIZE HEW SHAPEFILE"

PRINT : PRINT " MNAME OF ME
H SHRPEFILE": INPUT " 7";:NA
ME$

PRINT : PRINT " STARTING R
DDRESS (DECIMAL >“: INPUT v
" FRSVE

PRINT : PRINT ” HNUMBER OF
SHEPES TO BE STORED IM FILE"
o INPUT » 74 ;H

FOR 1 =8 TO0 2 =M + 3

POKE RSUE + I,a: MEXT
H=2%HN+2

POKE RSUE + 2,N — 256 = INT
tN o PSED
POKE RASUE + 2, IMT (H ~ 256
3
PRINT : PRIMT “SHAPEFILE IM
ITIRLIZED"

IHPUT " SAUE ON DISK (YrsH)
T ";IN$: IF IN$ = > "Y' THEN
1318
PRINT D#;"BSAUE “:NRME$:",
RYF;RSVE:", L";H + 1
PRINT : PRINT "SAUED"

UTRE 21: PRINT "1 IHIT 2
CREATE 2 DISPLAY 4 END*
GOTO 144
REM CRERTE SHRPES.

I = Ay TEXT : HOME : PRINT "
LCRERTE NEMW SHAPES IM SHAPEFI
LEII

PRINT : PRINT "CURRENT SHARP
EFILE AND ADDRESS: ™
PRINT : HTAB 3: PRINT HRAMES

PRINT : HTABR 2: PRINT ASUE
PRIMT : PRIMT : PRINT "FDR
NO CHANGE, PRESS RETURM: "
PRINT = INPUT " DIFFERENT
FILE? "5;IM%: IF LEN (IN$> =
g THEM 2838



September 1860

A M=HMH+ 1:

2 n =

Y = 1

NAMEE = IN$:T = 1
PRIMT : INPUT "
ADDORESS? " ;IN%:
Yy = 9 THEN 2188

ODIFFERENT
IF LEN CINS

ASUE = UAL CIN$MT = 1

IF I = 8 THEN 2130

PRINT D$;"BLOAD ":NAMES:"
A" 5ASUE
MAX = PEEK (ASUE + 2) + 256
+ PEEK (ASUE + 37

FE = ASUE + PEEK (ASUE + MA
¥ - 2> + 256 * PEEK (ASUE +
HAY - 1)
MAR = (MAX — 2) ~ 2
N = PEEK (ASUE)

IF MAX > N THEN 2260

IF PEEK (FB) < > ® THEN F
E = FR + 1: BOTO 2222
FE = FB + 1

PRINT : PRINT : PRINT “SHAP

E TRELE FULL» NEXT FREE BYTE
";FB

GOTO 1218

IMDEX =
2> + 256 ¥ PEEK (ASUE + 2 *
H 4+ 2)
RODR = ASUE + INDEX

RHI =
RSUE — 238 + RAHI:
LD; POKE Z2332:RHI
POKE RSUE,N
HCOLOR= 3: SCRLE= 1:
tCYCLE = B

HiBR

FOR ¥ = B8 TO 159 STEP 1@:
X8 TO R,1560: NEXT

FOR ¥ = B TO 159 STEP 16:
B,y TO 156,Y: HE=T
HOME < UTAB 21: PRINT
E HUMBER ":iM5" OF *;MAX
PRINT "ENTER STHRRTING COORD
S {UPPER LEFT 1.,1)>"
IHPUT "% (1-1537 “;¥:
1 OR ¥ > 15 THEN 2378
18 ¥ % - 5
INPUT "Y ¢1-15)7
1 IR ¥ > 15 THEN
Y -5
HPLIOT X,Y ~ 4 TO ¥.Y
o= A4,y TR ¥+ 4.Y0 45
=¥
PRIMT =

POKE 232.H

ROT= 8

"SHAP

IF x

"
2384

IF ¥

= KiYS

PRIMT @ PRINT :

PRINT "MOUE CURSOR WITH KEY
"PRINT " L-LEFT R-RIGHT U
P O-DOHN"

PEEK (RASUE + 2 * N +

INT ¢ASUE ~ 256):HLD =

APLOT
HPLOT

1

"

+ 4: HPLOT

PRIMT
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PRINT “* P-PLOT E-ERASE W
—QuIT"

POKE 222,32: POKE 233,72

) KEY® = "“:KSUE$ = "": GOTO 2

278

IF FLAG = 1 THEN 2328

XDRAH 1 AT ®1.,Y1
%l = ¥:¥l = V:1FLAG = 9

¥DRAK 1 AT XY

A KI$ = KSUE$:KSUE$ = KEY2

GET KEY$

IF KEY$ <= > "U" THEH 2619
SYMBOL = 9:¥ = % — 1B: IF ¥ <Z
S THEH ¥ = ¥ + 1B: GOT0 2654
GOTO 276

IF XEY$ < > "RB" THEM 2530
SYHMBOL = 1:% = K + 184 IF X =
145 THENH X = ¥ - 18: GOTG 265
E4

G0TO 2768

IF KEY$ < > "D" THEM 2654
SYMBOL = 23y = Y + 1U IF ¢ >
145 THEH ¥ = ¥ — 1&: BOTO 26
54

GATa 2789

IF KE¥¢ < > "L" THEN 2878
SYMBOL = 2:X = % — 18: IF ® <
S THER X = ¥ + 10: 0T0 2664
EOTO 27VER

UTAB PEEK (37)>: PRINT CHR$
7y GOTO 2578

IF KE¥$ = > "P" THEN 2698
FLAG = 1: GOSUB 36BH: GOTO 2
520

IF KEY$ = "G" THEM 3108

IF KEY¥% < > "E" THEHN 2379
HCOLOR= @:FLAG = B; G0SUB 3
BaG
KSUE$ = KI%$: HCOLOR= 3: 50T0
2524

IF KSUE$ = "P" THEN SYMBOL =
SYMBOL + 4
CYCLE = CYCLE + 1

IF CYCLE <« > 1 THEH 2815
BYTE = S¥YMBOL: GOTO 2434

IF CYCLE = > 2 THEW 2994
BYTE = BYTE + 8 ¥ SY¥YMEOL

IF BYTE > 7 THEHN 2480
BYTE = BYTE + &: POKE ADDR.B
YTE:RDOR = ADOR + 1
BYTE = 24:CYCLE = 2: GDTO 24
o

IF SYMBROL = 3 THEN 25939

A BYTE = BYTE + B4 % SYMBOL

POKE RDDOR,BYTE:RDDR =
1

ADDR +
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2954

2378
2384

3989

2910

2929

3648
2A80

31od
3114

124
3126
2144
3158

3178

2136
21949
Aze0
3224
3238
2248

Z258
3279

IF SYMBOL = @ OR SYMBOL > 3
THEN 293A
CYCLE = 8: GOTO 2482

CYCLE = 1:BYTE = SYMBOL: GOTO
2480

FOR Y2 =% -3 T0¥Y + 3 STEP
B: HPLOT X — 1,Y2 TO X + 1,¢
2: NEXT

FOR W2 =9 -2 T0 Y + 2 STEP
4: HPLOT X — 2,Y2 TO X + 2,Y
23 NEXT

FOR ¥Z2 =% -1 TO0 ¢ + 1:

Y
A= 3,92 TO ¥ + 3,9Y2: MERT

RETURN
IF KSUE$ < > "P" THEN 3198
IF CYCLE <= > 2 THEHM 3121

POKE RODR.,BYTE:RDDR = RODR +
1

IF CYCLE < > 1 THEW 3148
BYTE = BYTE + 32: GOTQ 3159
BYTE = 4

POKE ADDR,BYTE:ADDR = RADDR +
1

POKE ADDR.R:RADDR = ROOR + 1
: POKE 232,RL0: POKE 233:RHI
: ADRAW W RT 288,75

INPUT "SRAUE SHRPE (Y, H37 ";

= "¥" THEN 3224
11 50TO 2264
1:AD0R = ADDR - ASVE

IF N -1 < MHX THEW 32vA@
PRINT “HRRNING - TRBLE FULL
HITH THIS SHAPE®

IF N > MR® THEN 3313

POKE RSUE + 2 # N-ADDOR - 25
& ¥ INT (ADDR -~ 2952

POKE ASUE + 2 ¥ N + 1, IHT
CADOR ~ 238>

INPUT M"DONE CY-M»7T ";KIF

IF KI$ = "N" THEN 2168
INPUT "SAUE SHAPEFILE (Y¥Y-N3
7 O"iKIE
IF KI$
IF KI%$
GOTO 231a

PRINT O¢$;:"BSAVE "iNAME®:",
R";ASVE;", L";RODR

HOME : GOTO 1318

REM DISPLRY SHRPES.

[ = B: TEXT : HOME : PRINT "
DISPLAY SHAPES IN SHAPEFILE"

PRINT : PRINT "CURREMT SHAP
EFILE RMO AODRESSZ: ™

"yt THEN 3358
“N" THEN 2378

i

PRINT : HTRAB 3: PRIMT HAMES
FRINT : HTREB 3: FRIHT RSUE
PRINT @ PRINT : PRIMT "FOR

NO CHANGE » PRESS RETURH:"

HPLOT

49379

4975
4230

4833
4188
4118

4114
4128

41448
4158

41E8
4170

418a
4190

4202
420
4216
4246
4238

264
4278
28
4298
434
4318
4328
4236
42548
4368
4378
4359
439Q
4480
4418
4421
4439

4441
4450

4464
4474
4484

43848
4316
4524

4330

PRINT : INPUT " DIFFERENT
FILE? ";IN$: IF LEN (IN$)> =
B THEN 4928
NAME$ = IN$:1 = 1

PRINT : INPUT " DIFFERENT
ADDRESS? “iIN$: IF LEN CIN$

) = B THEN 4180

RSUE = UAL CIN$ I = 1
IF T =08 THEN 4114
PRINT D#$;:"BLORD ":;NAME®;",

R" ;RSUE

HHI = 7B:MLG = 32

RHI INT ¢(RSUE - 236):RL0 =
ASUE - 256 = AHI

H = PEEK C(RSUE)D

UTARE 23: PRINT "PRESS SPACE
BAR FOR ERCH PRGE OF TRBLE"
i GET KEVY#

HGR @ POKE - 153@2.8
HCOLOR= 3: SCALE= 1: ROT= @&
FOR I =1 TON

IMOD = T — 36 # INT ¢I ~ 2B
3

IF IMOD < > 1 THEN 4356

IF T =1 THEM 4240

BET KEY$

CRALL 62458

HPLOT @,8 TO 278.8 TO 272.1

58 TO 8,188 TO @,8

FOR L = 45 T0 225 STEP 45
FOR 4 = 15 TO 165 STEP 15
HPLOT L,d

NEXT Jd:sL

FOR L = 38 TO 159 STEP 3@
FOR J = 15 TO 255 STEFP 15
HPLOT J.L

NEXT JL

IF IMOD = 2 THEN IMOD = 36
ROH INT ¢CIMOO - 12 ~ B)
coL IMOD - 6 # ROH — 1

C1 INT ¢I ~ 1B@>
c2 I - 182 ¢ C1
c2 IHNT <Cz2 ~ 1@8)
£3 I - 18 ¥ IMT CI -~ i@)
FOKE 222.MLO: POKE 2332.MHI
Cl =C1 + 2:C2 =C2 + 2:C3 =
C3 + 2
IF C1 = 2 THEN 44€i

ORAKW C1 AT 45 ¥ COL + 5,28 *
ROH + 7

IFC2=20AMD C1 = 2 THEN 4
456

DRAW L2 AT 45 * COL + 18,38
# ROW + 7

ORAHW C2 AT 45 * COL + 15,3283
¥ BOH + 7

POKE 232.AL0: POKE 233.AHI
ORAK I AT 45 % COL + 38,38 %
ROW + 15

NEXT I

GET KEY$: TEY
1214

: HOME < GOTO



Skyles Electric Works

\—) Presenting the Skyles MacroTeA
Text Editor Fast...Fast Assembler  Enhanced Monitor

Briefly, the pseudo-ops are: ... By baving 18 powerful commands:

® BA Commandgs ine pisembles 1o bagra placig assembled
cade where indicaled.

To help you write your program, MacroTeA includes 3
powerful text editor with 34 command functions: Automatic MecroTeA cold stact from Monitor.

. R Automatic MacroTeA warer start from Monitos.
AUTO  Numbers lines automatically ® CE Commaops the asiembler 10 CONtIADE assembly unless

- . Loads from tEpe objsct ¢code program,
NUMBER  Aulomatically runumbers linss certarn seripus arrory oceur, All ersors are printed out

Saves to tepe object code between locations
FORMAY  Ouvtputs 1ext file in easy to-read columng, @ LS Commands the assembler to starl listing dource {rext pacified.

wANp

COPY Copes a ling or group of lines 10 2 new file) fram this ooin1 an. D Dustsembtes object code back to source listing.
lpcation. ® LC Commands the assemoler a stap It soucce text led M Diwsplayt in memory object code slerting at selected
MOVE  Moves 2 line or group Gf iings ko a new (rom thug point in the prageam. vocation, The normal PET sereen edit may be osed
location. @ CT  Commands the astemblec Lo continue thal soures Lo change the object corde.
OELEYE  Deleles a ine or group of lines. pragram {text f1le) on taoe. f Eéf;:lavs [l :edq_l:lsl. Cbolqt_mu mpy e changed using
tcresn edit capabilitiet.
i @ 0S8 Commands 1ne sssembler to slore Ine object code
CLEAR  Clears tne 1ext file. embey. 4 H Hoats memory fof 8 particular group of object
PRINT  Prints 3 hne or group of Lines to . . coges.
\Ne PET screen. ® OC  Commands the asssmbler 10 not stare pbjwct code in W Allows you 16 walk Throbgh Me program one step
nemoty. .
PUT  Sever a line or groud of liaes of text on © MC  Commands th bl biect cods at | ar a time.
the tape {of dlisc). e assaaibler 1o 3107 object cod at 088 8 Breskpoint 10 accur after specified number of
sion differen) fepm the 10cation a which 1t 1s atsernbling .
. . . pastet past spaciied sddress,
GET  Laads a previously saved ling os graop of linet obyect code . .
of 1ext from e 1ape (or dite} Q Start on specified address. Quit it STOP key or
o SE Commands Ihe ass8mbler IO s10re an exvernal address. breskpoinl accurs.
DUPLICATE  Copies tex! hie modules fram vae tape
recardes 16 the oiner Stops an speciiic ® DS Commands the assambler Lo tet ande 8 Dlock of storage. T Transfers @ program o: pact of a pragram (rom one
modules 10 allow changes helore it 15 gupli- ® BY Commands the astemblec to stare data. memory area 10 snather.
cated This cammang maker an unlimited , G Ga!l Auns Maching language Progsram sarting 8t
Jengih grogram {lex: fite| ovacics! o Sl Commpngs the assembler 1o store an internal aadress. 3e)erteo 16CATION
BARD  Prints ous text hle on pnnter, ® DE  Commands the sssembler 1o calcufare an exiernal laby' X Exits back 10 BASIC.
ASSEMHBLE  Assembles toxt file with or without a lishing. exgresxian 1 Display memosy and decoded ASCII characters.
Assernbly may be specified for the obsect code @ DI Commands the sssembler to calculate an internai Iabsl P Pack (i1} memory witn specified byte.
{progeam) 1o be recorded or placed in RAM Bxprespan
memory
e EN (nlorms the assemoter that 1his 13 the end of the What are the other
PASS  Ooes second pass ol assembly. Anatner orogram. -
cormmand tnat mokes unlimited length vext unlque feawms of the
files Isource cooe) dractical. ® E€J Commanos the assembler to eject to tap of page on
1
RUN  Rung lexecutes) a areviousty assembled grier copy MacroTeA?
orogram ® SET A nirective not & DseLdo-ab, directs the azsemblers 10

redefrne 1he value of 3 fabel.
SYMBOLS  Prirts out the sympol table Lippes file) o Labels up to 10 characters in length

SET  Gives complete cantrul ol the size and location Macro Assemb‘er o 50different symbols to choose from fas each character

of (ne 1ext lite (sburce Tile), label file f1venbal

tabie) wad retocatable bufter. The macro pseudo-ops include. ® 10'® giftecent tabels possible

DISK  Gives complete access 10 tne elevin DOS MD TRILIS & macto DAgIANiNg Imstruchion detin:fion - ]
s A O

comeaands, Create executable object code in memory of

PUT GET NEW INITIALIZE ME Thig s ¢nif 0f 3 MacD INSITUCHON definaion, store on tape

DIRECTOAY COPY DUPLICATE EC Da not aptous maces-genurated corde in sourc e T i

i may be f mMpos
SCRATCH VALIDATE RENAME stang. ext ed! tor may used for composing letters,
ERROR AEPORT manuscripts, etc.
€S Do sutput Macto-ganeraled code in Lource .

E£DIT  Olaes unbefipvably powerlul search and renlace 1ming ® Textmay be loaded and stored from 1ape or disc

Iceo:b:_iw_ M:nycla‘yge camputer assemblers s . ® Powerful two-cassette duplicator function
ack (his sophisticaton C d t I A bl ) h
FIND  Searches wext file {or dehined steings. Optinnally on l Iona ssem er ® String search capability
Drints them snd counts thent, i.e.. this cormaan The conditional assembly pseudo-ops are: ® Macros may be nested 32 deep
counts aumber of characters 1a text file
MANUSCRIPT  Eliminates line nunbers an PRINT ang HARD IEQ e O o tile) ® 25 Assembler psuedo-ops
command Mskes MacraYea o true and powe:- assembc 1tus block of souree coat ftext el e 5 Conditional assembler psuedo-ops
ful Text Edinor {NE I 1he lobel exoression «s not equal to zero,
assemble this Black al source code itext fiteh, . .
AREAK  Breaks 1o the Monitor portion of MacrnTus. L 1t the Yahel < xprassion is positive, assemble this e 40 Error codes to pinpoint problems
A m\u.mllo Text Editor wathou: Ipss of texTt stock of sousce code o 16 Ercor codes related 16 Macros
i# possible 1M1 If the labe? expressson it aegaltive, astemble
USER  Improves ar tnlors MacraTea's Texy Eaitor 1018 plock of saurce code. o Warm-iart button
10 user's needs “O0-it-vausselt” command nes This s 1he 6nd of a black of source code. o Enhanced monitor with 16 cammands

...a completely solid state firmware system ...all in ROM and RAM. No
tapes to load. The system is available from the time you turn on your PET to
the time you shut it off.

15 chips on a single high quatlity printed circuit board; interfaces with PET's
parallel address and data bus or with Skyles Memory Adapter. A
comprehensive 170 page manual is included

Truly, there is simply no other system of this magnitude at anywhere near
this price. $395.00"

*California residents. please add 6% or 6.5% sales (8x 38 required
VISA, MASTERCHARGE ORDERS CALL (800) 538-3083 (except California residents)
CALIFORNIA ORDERS PLEASE CALL (408) 257-9140

231 E South Whisman Road

1 Mountain View, CA 94041
. Skyles Electric Works |Mountain ew )




Auto-Run-Save, Y-t Plotter, Canary
for the PET

A potpourri of programs is presented for the PET. These
include two obviously useful utility programs and one
program of dubious utility.

VY20V

When you have several programs
on a tape, you can only select a
specific one by entering LOAD
together with the program name,
and then you have to wait until the
program has been loaded before
you can enter RUN. This was one
reason for me to develop the Auto-
Run-Saver which allows you to save
programs in a form so that they run
automatically after the load. The se-
cond reason was, that the Auto-Run-
Saver can aiso be used for nearly
perfect program protection. If the

FWLJTFEJ

S FOEEL34. 256 FOKEL33.
IMFUT"BFROGEAM HEME

R=LEHCA$:

FORI=1TOR PORKEBES

MERT

PREINT :FRINT"21.

stop-key Is disabied and other
possibilities of program interruption
are avoided, your program cannot
be stopped and therefore can not be
changed nor can it be listed. Auto-
Run-Saver is written for 8K PETs
with the old ROMs.

Using the Program
Auto-Run-Saver mainly consists

of machine code which is combined
with a short BASIC loader that gives

FUN—=RA“VEF
39 CLR
FORI=7vazaToe1 31 (READH FOKET . N HEXT

PRk

LORD THE FROGRAM

tIFAX1ETHEMR=1&
FHIHECCMTTIECAF. T 1o

11 H$

Werner Kolbe
Hardstr. 77 CH 54 32
Neuenhof Switzerland

the instructions. After running the
machine code is located in the last
page of the 8K memory. You load
the program that you want to save
and place an emply tape into the
cassette unit. Instead of SAVE you
now enter SYS7636 and your pro-
gram is saved with the auto-run
feature.

Program Description

The trick of Auto-Run-Saver is,
that it writes a header on the tape

FEIMT"&2. FLACE A EBLAME TAFE IMTO THE CRZSETTE UMIT
PRINT"®Z., EMTER SN&YEZE
FEINTXsFCOF FURTHER RECORIN= FEFEHT FROM RTEF -

8 DATALIES, 124, 141, 148, 31, 163,12 21,169, 1,133, 51220155
565 DATAZ423. 169, 21,133,250, 1853, Pa. 133,247 = PR PO PR 121
18 DATALES, 22,133,225, 1659, 2,133, 22113 JIem. 1. 3E

ZEVL 245 185, 111, 133,247, 183, 122,122, 225,185, 21,123
2k 238, 32, 1302 32, 95, 31 SlEm. 401533,248, 155, 124

525 DATAL1Z23. 229,165, 125, 1332, 258, Yé. . PR SlEmL 11214 S0 201V

538 DATA 5, 2. 16,251, 25, 6. @, B, 9. 2. 6,147, 22,217, 54, 335, 24

S35 IBTA 13,147, @, 22, 22, 32, 32, 32, 32, 32, 32, 32, 22, T, 32, S

S48 DATA 232,32, B, 169,169, 141.12%, 2,163, S.141.128, 2,169, 0.141.123

S45 DRTA 2. 16%, 4,141,124, 2,162, &, 183,128, 2,157, 12, Z,28z.265, 247

556 DATRIES, &.189%, E2.157.255, 127,282, 16,236,142, 16,232, Ve, 133,245

o295 DRATA &.147. 52,212, 12, B, B, 9. @
READY.
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which later advises PET to load
directly into its keyboard buffer
(dec. 525 to 536). In our case a
8YSe56 together with a carriage
return is entered, leading to a small
machine code routine which is a
part of the program name. This
routine enters RUN, Ret. into the
keyboard buffer, puts the correct
load addresses into the according
places of the cassette buffer,
disables the stop-key and finally
jumps to the load-routine located in
the ROM at F3C3. The disassembly
(listing 2) may serve to understand
the whole process more in detail.

The program mainly consists of
two parts. The first one from 1F00 to
1F79 does the SAVE. The second
one from 1F8B to 1FBF is saved as a
part of the program name and per-
forms the LOAD and RUN of the
BASIC program.

First (1FO0 to 1F09) the LOAD
routine is updated with the actual
“End of BASIC pointer’”. Then all
necessary pointers are set towrite a
header on tape. The name for the
header is 75 characters long ( hex.
4B ) starting at 1F7A. The start ad-
dress in the header is set to 020D
and the end address is 0216.

After having written the header,
the pointers are prepared to write a
pseudo program on tape, which
starts at 1F6F and ends at 1F79.
This “program” will make PET
assume that 8 Keys were pressed
during the loading: CLR, S, vy, 6, 5,
CR, CLR. The subroutine 1F60 is a
waiting loop in order to provide a
gap between the pseudo program
and the BASIC program. After
writing the BASIC code on tape
(1F4B to 1F5D) the "“Auto-Run-Save”
is complete.

When loading such a program,
PET will immediately execute the
8YS656, which will lead it to the
code located In the disassembly
tisting at 1F8B. This routine
prepares the pointers to load the
BASIC program without header, it
stores CLR, R, u, CR into the
keyboard buffer and it disables the
STOP-key during the loading by stor-
ing FF into E810

Protecting a Program
The Auto-Run-Saver disables the
stop-key only during the loading.

Therefore your BASIC program must
contain the line

0 POKE 537, 136

in order to disable the stop-key dur-
ing the run. Further on all the INPUT

ALsT O
DISASSEMBLY
C# FC 5k
., TBED z&
. 1FaE AS
. iF&gz 2D
. 1FBS AS
. 1Fa7 81
. iFBR A=
. 1Fec 8%
. IF&E RS
. 1F18 83
. 1Fi12 A%
. 1Ft4 55
. 1Fia AR
. 1IF1a 25
. 1F1RA A2
. 1IF1C €5
. 1FIE R=
. iFz@ &5
. 1FZz A3
. 1F24 85
. IFZs A2
. 1Fza =25
. 1F2R 28
. 1F2D Z@
. 1FZE A=

1F22 20
. 1FZ5 R2
. 1FZY B3
. 1F=z2 A3
. IFZE &5
. 1IF=Ir A3
. 1F3F &5
. iF41 A3
. iIF43 &5
. iF45 28
. 1F45 =@
. 1IF4E A%
. iF4D 85
. 1F4F A=
. iFS1 &85
. 1IFS&3 A=
. IFsS 25
. 1IFS7 A
. 1FS2 55
. 1FGE 4C

1FSE B9
. 1FSF &a
. 1F=B /3
. 1Faz &0
. 1FES AD

IF&2 18
. IF&H &R/

Fz LI

ED

o)

=

1F
F&
E3
1F
EE
SJ
=L
Bg

7
K4
P
v

c

AT

8D

A ~.]
in [}

LA RAA
b L

sk
41

1F
1F

Fe

FS

=

1F

X T

Mol

YR

S

SAYER
SP HY#BDIZC
FE B8681a0ga4
LIH FC
STH F1F&C
LDA 70
STH $1F31
LIIA =fA1
STH *F1
LA =¥7H
STA FF=
LDA =f%1F
STH $FHA
LIR =§4F
STH FEE
LIOA =$4T
STH FFY
LIIF =$@z
5TA FFa
LIIH =%1c
STH FES
LIH =%z
STH FE&
JSE iFaEY
ISR FFIV
LIA =$Hd1
JER ¥FSED
LDH =§aF
STH $FY
LD#H =%1F
STA FFS
LLA =¥VHA
=TH ¥ES
LIF =%1
STH FES
JER *F7ED
JER ¥lFed
LA =$a6
STH FF7
LoA =¥@4
STH ¥F&
LDH F7C
=TH FES
LTIA 7
STR $ER
JrMP F¥F7ED
ERE
BEE
LIR =$7a
STH FOZAS
LIH FEZES
EFL FIFSS
RTS



statements must be repiaced by an

appropriate subroutine using GET . 1IF&E 4g BRE
A$. Of course it will still be possible : 1FEC aa EREK
to copy your program, i.e. with a se- T IF;D G BFEF:
cond cassette recorder, but it will be " bl £ o ;
quite difficutt to change it In order .+ 1F&E @B ERF
to take out your copyright label. e (- . 1FRF B8& FHF
s . 1RV By ERK
Important Memory Locations: 2 : IF:_"l el Ay
& . e R ‘;l ';l '-.'I
7C,7D End of Basic Polnter o < .o IF7 = 9z - Pl I
F1 Current device § .- lF?-;: DE' 26 35 CMP FIS56, ’T]
F9, FA Start of program name 4 . - 1IF¥6 35 80 ROL 60, X
EE  Number of characters in name . 1F7s a3 200
F7,F8 Pointer to program start . iF73 @an ERE
E5, E6 Pointer to program end 7 2 e . ; BN,
027B,027C  Start address for load -1 IFPA 4E 41 40 LSR #4041
E810  Todisable stop during load, o IFYD 43 4F $4F
store a number higher than 9 in the _ o IF7F 46 5@ F30
low 4 bits 2 O IFEL 52
F5ED Writes a header s . IFS= 47
F70D  Writes without header from T '< " 1F°:’ Cm
addresses in F7, F8, E5, E6 3 v e _ -
F3C3 Loads program without header e . 1F5"i’ 41 ';”_:' - I". CF4D A
F667 Sets buffer pointer o IF2s 45 289 ECR F20
F871 Tests if cassette motor runs \
. : A 20 A o S
Using the PET Printer 2022 as a Y-t 0 1FE3 2R 28 Aa JoRo #0020
Plotter - IFEE A3 A LIR =[S
.+ 1F8D 8D 7D &2 STH FE27T
The Pet printer 2022 can easily be .- 1F2a A3 G5 LI =%{45
}u‘rlneq intohanY-t piotter using the L IF22 & VE Az STH $02TE
ctiowing short program. S LR =$B&
Listing . 1F8¥ 80l ¥E B2 STH FH27E
. 1F3A A2 o4 LIA =¥i4
The tunction to be plotted must o 1F2C &0 7FC @2 STH Fuz27C
have the formY = F(T). The value of N 1F9F A2 AF LIl =$H5
Y should be calculated In a . o T T e i e |
subroutine starting at line 500. Y . iFﬁ_l E'D EE _1:: E_Illj $l_:1‘_-;?_E }~
must be between 0 and 480. . i?‘_ﬁ- ) L G I o :-g—i FR2A0C,
[l . HI_‘ I:-FI Il |’{:
Program Description .- 1FAZ D@ FY EHE F1FAL
. HH A2 85 * =¥
After opening all necessary chan- - ig;? = L—Ig ‘[:gﬁ _igg
nels the {ine feed distance is reduc- . T TS - = PPl .
ed by printing CHR$(18) to channel .+ IFAE 3D FF 7F SRLS I il o o
5. Then from line 10 to line 35 seven . IFEl CH TEX
consecutive values of the function .. 1FEZ 189 FA EFL $1FHE
are calculated. The corresponding . {FE4 2E 18 ES ST $ES1G
printing positions are stored in D %, . R T g
the column in the printing position " 1F :E L :Tf:ﬂz 303
is stored in S%(l) where | contains .- 1FER @4 S
the row position. The foilowing . 1FEE @aw BEE
loops from 40 to 100 determine the .
values of the characters that have to
be transmitted to channel 5 in order . {FEC o= T
to program the programmable T i Sl
character. For this purpose all . {FED =2 B
values having the same printing .. 1FEE 105 @Io ChE FATi, A

position are combined. The posi-
tions which were combined are
marked with D%(J)=99. Because it
is not possible to program more
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““—T PLOTTERK

OPEMN1 .4 :OPENS,4.5:0FENE, 4,6 FRINT#6.CHR$(182

DIMARYS), DXCED . S208)

PRINT#1, CHR$C125

IT=1
FORI=@TOE :GETAF - IFR$=""THENZE

5]
S PRINT#&, CHRF (24 : CLOSES: CLOSES

16 FRIMT#1:CLOSEL :END

0 GOSUBS@E:REM Y=F{T)

30 T=T+DT:DXCIr=" 6 SECID=Y—64DH(IY .

35 NEXTI -

4g FORI=0T06: IFIRCIDPATHENI4E |

45 FORJ=ETCS: FCJIr=0: HEXTJ .

5@ ACSZOI)Y=2t(6-12: IFI>STHENL 1@ e

7@ FORJ=I+1TOE: IFDHC I <IECT A THEN] 6

9@ FAUSHCT y=ACERTY I+ T(6-T st D =39

168 HEXTJ

118 A%$="":FORJ=ATOS  A$=A%+CHRE AL T0 0  HERT]

115
128
146
156
284
S0d
51@ RETURM
RERIY.

NERTI

than one character per line, every
character that has to be printed In
the same line must be followed by a
CHR$ (141) resulting in a carriage
return without line feed. The pro-
gram continues to plot the function

PRINTH#S, A$: IFDNCI 2 >ATHENFRINTH#1. THECDZC 20 s
PRINT#1.CHR$(ZS4CHR$FC141))

PRINT#1.CHR$ (2T GOTULE
REM #¥% YOUR FUMCTION sk
V=1 H@+ 1 BERSINCT A SE%T 2D

PET Singing Like a Bird

A few weeks ago my wife bought
a canary. The bird was not ac-
customed to its new surrounding
and therefore instead of singing, it

until

sat in its cage slient and sad. So-
meone had to keep him company!

a key is pressed.

B

CAHARY

i6
2R
e

26
40
5@
=
76
=
e

ANNIBNIN A
ABCONNECT A SPEAKER TO CEZ.
PRESS AHY KEY TO ZTOF”

FEINT™
FRIMT"
PRINT " A
H=.5'L=51:K=136

N=E5: POIKES2967, 14 M=53484 - RG=33466

SCRNARYE  sekps

PET could do it. The following short
program turns PET into a wondertui-
ly singing canary. You only have to
connect a speaker (with a small

amplifier) to the user-port output
cB2.

B=H¥RNDC¢ 1 1+25  F=MH#RMDE 1 7 : A=F+E  D=(F-7E+H ¥RNDC 1 b+H: S=D#280%ENIIC1 3/

P=fH*H: GETA$ : IFA$THENFOKESSS67, @ EMD: STOF
IFRHDC12<. 1 THENFORI=BTOZES#END (1 ¥ < NERT
POKERG, L FORI=&ATDZ : IFRND 1 3 CHTHEMFOKERG . K-L
IFRNIDN 1 3 >FTHEM1 18

168 FORJ=ATOBRSTEP-D:FPOKEM. J:HEST :POKEM, 8 HERT : GOTOSH
118 FORJ=ETORSTEFD: FOKEM, J - HEAT : FOKEM. B HEXT : GOTOSE
RERDY.
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PERFECT AIM

enclosures
group

ATTRACTIVE FUNCTIONAL PACKAGING
FOR YOUR AIM-65 MICROCOMPUTER
e Professional Appearance
e Striking Grey and Black
Color Combination
e Protects Vital Components

ENGINEERED SPECIFICALLY FOR MADE OF HIGH IMPACT STRENGTH
THE ROCKWELL AlM-65 THERMOFORMED PLASTIC
® All Switches Accessible o Kydex 100*
® |ntegral Reset Button o Durable
Actuator . Molded-in Color
® Easy Paper Tape Replacement e Non-Conductive
EASILY ASSEMBLED AVAILABLE FROM STOCK
e Absolutely No Alteration e Allow Three to Four Weeks
of AIM-65 Required for Processing and Delivery
® All Fasteners Provided e No COD’s Please
o Goes Together in Minutes e Dealer Inquiries Invited

TO ORDER: 1. Fill in this Coupon (Print or Type Please)
2. Attach Check or Money Order and Mail to:

e T enclosures
CITY group

NAME _ SR

STATE B ZIiP = 7 l:ush street —
SAE 1-1 PLEASE SHIP PREPAID SAE 1-1(s) ol bt toroiy ot bl o
@$43.50 each
California Aesidents Please Pay
$46.33 {Includes Sales Tax)
SAE 1-2 PLEASE SHIP PREPAID __SAE 1-2(s)

@$46.50 each
California Residents Please Pay -
$49.52 (Includes Sales Tax) *TM Rohm & Hass Patent Applied For



Loading KIM-1 Tapes to AIM

Here are the routines required to overcome the problem
of loading KIM format tapes into an AIM when the base
addresses need to be changed. They permit the user to
specify from the keyboard the new starting address for a
load, overriding the KIM generated starting address.

L & O N 2 2 22 e o a0 20 0 o o o o o o o 2

The Rockwell AIM-65 is an ex-
cellent system for the computer
hobbyist, given its ASCIl Keyboard,
on-line thermal printer, easy-to-use
I/O chips and timers, and 8K
monitor. In addition, the AIM is
KIM-1 compatable and allows
cassette YO in KIM format. This
means that the abundant software
that is available for the KIM-1 can be
read via the AIM cassette Interface.
This feature is particularly in-
teresting to those of us moving up
to the AIM from a KIM-1.

In actua! practice, however, dif-
terences between the memory maps
of the KIM-1 and the AIM-65 make
the loading of KIM tapes to the AIM
more difficult. The problem is in the
fact that the AIM monitor makes ex-
tensive use of Page One memory
locations, while the KIM-1 does not.
in particular, 80 bytes of AIM Page
One, beginning at location $0116,
are used as the tape )/O buffer. So,
although the KiM-1 can load pro-
grams Into Page One from tape, the
AIM cannot; KIM tape flles which
joad to Page One cannot be loaded
with the AIM tape load routines.

The KIM monitor has a feature
which allows cassetie files to be
toaded with a starting address dif-
ferent from the load address stored
wlith the tape file. This is done by
specifying “FF> as the file ID. The
file name and load address on tape

September 1980

are ignored and the file is loaded
with the starting address previously
entered into RAM ( KIM localions
$17F5 and $17F6). Unfortunatety,
this feature was not included in the
AIM routines that foad KIM-format
tapes. This problern of loading
KIM-1 tapes has been noted by other
authors (Burnett, 1979; Tripp, 1979),
but no solutions have been
presented.

The program below is a simple
modification of the Rockwell AlM
monitor routine to load KiM-format
tapes to a new |load address. Com-
ments are included in the program,
so little explanation should be re-
quired. The New Load Address is
stored on Page Zero at locations
30000 and $0001. These could be
changed, however, to any conven-
ient location. The entry point to the
program is at $0900. The program is
completely relocatabte; all that is re-
quired to relocate the program is
that this entry point be changed dur-
ing assembly.

The assembly-language source
version as prapared on the AIM
Editor is shown in Figure 1, with the
assembly listing and symbol table
in Figure 2, and the disassembled
listing and hex dump In Figure 3.

Execute the program with the pro-
gram counter set to $0900. The
message “To=" will be displayed.

MICRO -- The 8502 Journal

Larry P. Gonzalez
Department of Physiology and
Bliophysics
University of lllinois Medical
Center
P.O Box 68998
Chicago, IL 60680

Enter the new load address followed
by a carriage return, and then con-
tinue as for a normal tape load.
Don’t forgel to change the tape
speed ($A408) to the appropriate
value for your KIM-format tapes ($5A
or $6B) prior to running this pro-
gram.

! have found this program to be
very useful in gaining access to pro-
grams which were initially dumped
to tape from a KIM-1, Now | don't
have to enter all my KIM programs
by hand to make them available on
the AIM, even [t the original tape
loaded into Page One.

References
Burnett, J. An AIM-65 user's notes.
MICROQ,1979, 12:5-7
Tripp, R.M. Ask the Boctor, Part V.
MICRO, 1979 13:34-36

I

Larry P. Gonzalez is an Assistant
Professor of physiology and
biophysics at the University of [I-
finois Medical Center, He has 12
years in the use of minicomputers
for real-time data acquisition and
signal analysis. During the last two
years he has been developing a
system using an AIM-65 in the col-
lection and analysis of elec-
trophysiological data.
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KIM Tape Load to New

Figure 2. Assembly Listing and Sym-

bol Table

Address

KIM Tape

’ I
(O
L b

oy
I

Figure 1. Source Listing
Load to New Addreas.
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Figure 3. Dissassambled Llisting
and Hex Dump: KIM Tape Load to
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EPROM PROGRAMMER FOR AIM-65
$86.50

romams 216, 2516, s 2 INCCESSOri@s

EPROMs.

Selectable blank check and verify.
Can copy existing EPROM,
Software utility routines to relocate
your object code to EPROM ad-
dress.

Does not interfere with cassette,

AIM-65

MCC

ROM EXPANSION FOR AIM-65
$33.50

Eliminates need to remove Assem-
bler or Basic ROMs.

“Straight-thru’’ design retains use
of Expansion caonnector.

Sockets for up to 8K additional
ROMs and EPROMs.

Available with Zero-Insertion-Force
sockets ($49.00).

PARALLEL PRINTER PORT FOR AIM-65
$57.00

Interfaces Aim-65 to Centronics
Parallel Part.

Compatible with over 34 printers
from different manufacturers.
Complete with connecting cable.
Compatible with Aim-65 Monitor,
Assembler, and Basic.

20076 CHAPMAN AVE
ORANGE, CALIF. 92669
714 633-0245

SEND FOR ADDITIONAL
PRODUCT INFORMATION
AT NO CHARGE

CALIFORNIA RESIDENTS ADD 6%

QUAD ANALOG I/O FOR AIM-65
$165.00

Four input and four output chan-
nels.

0.1% accuracy input and output.
Wide bi-poiar input and output
ranges.

Signed 8CD or binary operation,
Complete driving software includ-
ed.




AA AT AA AT A A A A A AR IN Ak X
K A S T *

1 1 Y 1 *

M M M M %

END FRUSTRATION!! |

FROM CASSETTE FAILURES
PERRY PERIPHERALS HAS
THE HDE SOLUTION
* OMNIDISK SYSTEMS (5" and 8”)
ACCLAIMED HDE SOFTWARE
® Assembler, Dynamic Debugging Tool,
Text Output Processor, Comprehensive
Memory Test

® Coming Soon—HDE BASIC
« PERRY PERIPHERALS $-100 PACKAGE

*
*
*
*
*
*
*
*
*
#
*
*

* Adds Omnidisk (8”) to *
*
*
*
*
*
*
*
*
*
*
*
*
*

* % % ok % % % B
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Your KIM/S-100 System
« ® Construction Manual—No Parts
® FODS & TED Diskette

® 520.+52. postage & handling. (NY residents
add 7% tax) (specity for 1 or 2 drive svstem}

Place your order with:
PERRY PERIPHERALS
P.O. Box 924
Miller Place, N.Y. 11764
(516) 744-6462

Your Full-Line HDE Distributor/Exporter

% % % % %t k%
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Decision
Systems

Presenting the Orher Side of the Apple J1°

INDEXED FILES

ISAM-DS is an integrated sel of routines for the creation and mampulation
of indexed files. ISAM-0S§ provides capabilities comparable {0 those on
targe mainframes. You can rapidly ratrieve records by key value of partist key
value (retrieves any record in a 200 record file, 60 char/recotd, in less than 3
seconds comparad to 3 maximum of 38 seconds for a DOS sequential file).
Files neves have to be reorganized. Duplicate key values may be used.
Records may also be retrieved in sequance. ISAM-DS routines are easily in-
tegrated into Applesoft programs — they use lass than 3K RAM plus an in-
dex table,

Requiras: Disk, Applesolt (32K ROM or 48K RAM)
$50

STRUCTURED BASIC

PBASIC-DS is & saphisticated preprocessar for structured BASIC. Now
you can gain the power of PASCAL-like logic structures at 3 fraction of the
cost, Use all regutac BASIC staternents plus 14 commands and 11 new
staternents/ structures (WHILE, UNTIL, CASE, etc.) PBASIC-DOS can be
vsed to develop INTEGER or APPLESOFT programs. It is 2 great way to
learn and use struclured logic concepts.

Requires: Disk, Applesoft (32K ROM or 48K RAMI
$35

(Taxas residents add 5% tax}
Decision Syatems

£.0. Box 13008
Denton, TX 76203

I *Applel is 3 registered trademark of the Apple Computer Co,
-

Frustrated? One-board Micro-C's too expensive, Insufficient (/O
lines for full control, General purpose Micro an overkill, Fixed
power supply requirements, costly development systems, if
available, lack of user flexibitity?

The MICROsport MicroComputer (MMC), in addition to being a
complete microcomputer on a 4%2" X 6%" pc board, is the
nucleus of a full hardware/software development system. Soft-
ware can be developed for the MMC using any 6502-based com-
puter. The In-Circuit Emulator (ICE) permits full MMC 50ft-
ware/hardware debugging, then adding the EPROM Programmer
Adaptor, any single +5V EPROM, such as the Intel-type 2716 or
2758, can be programmed without additional equipment. The
MMOC is the ideal dedicated controller for use in control/monitor
systems, laboratory experiments, timing, intelligent interfaces,
security systems, and other applications requiring a low cost
controller.
Features

CPU: MPS6503, RAM: 1 Kbytes, EPROM: Socket for Intel-type
2716 or 2758. (User supplied), HO: 2 MPS6522 VIAs: 32 1/0 lines, 8
edge detectoricontrol lines, 4-18 bit counters, 8 user-defined
pins. Serial: 20 mA Joop on-board, Interrupts: Power-on and
manual reset, non-maskable and maskable, Power. +5V
regulated or 9—20V unregulated AC or DC, All ICs socketed,
LED power on indicater, CMOS-RAM wibattery back-up optional.
Optlons: In-Circuit Emulator; EPROM Programming Adaptor;
MMC Development Model MMC/03D with zero insertion force
sockets (3); EPROM Programming Services; and application
software development.

Prices: Kits from $89.00 Application units from $119.00
MMC/03S: Complete development system including MMC/03D;
MMCIO3iCE; MMC/O3EPA; and software $250.00 (offer good until
Dec. 31, 1880). Checks or money orders; No C.0.0..'s. For further
info write or calk:
R.J. Brachman Assoclates, Inc.
P.O. Box 1077
Havertown, PA 15083
(215) 622-5485
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CONTINUOUS
PRINTOUT PAPER

MINI-PAK

& Clean, carbonless paper

® Finest quality blank white paper
with ¥2"" detachable marginal holes
both sides, leaving a standard 8'> x
11 sheet

® Duplicate and triplicate forms
make clear copies with no carbon
required.

® Ideal for letters, reports, work
copies.

@ Available in one, two or three plys.

& Lightweight—only 14 pounds!

® Pgcked 1500 sheets for 1 part, 750
sheets-2 part and 500 sheets-3
part,

$25° per carton!*
REGARDLESS OF HOW MANY PLYS
TO ORDER SEND CHECK OR MONEY ORDER

VISA AND M/C ACCEPTED—SEND ACCOUNT NUMBER.
EXPIRATION DATE WITH ORDER
*ADD $500 FOR UPS AND HANOLING CHARGES
IMASS RESIDENTS ADD 5% SALES 7AX)

COMPUTER FORMS CO.
34 CHELMSFORD STREET
CHELMSFORD. MA 01824
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| DEsioN

| EDUCATION
" LAYOUT |

- GRAPHS

Formats efther the TEXT or
©  CENTEAING.

TEXT / LO-RES PAD

|  ART | GrephicsTabletin _
ARCHITECTURE -GUnpIiCa Lornenands. - pii s AT

 Effective aven at the elementary
Simple HPLOT statements made.

_ ORES
 screen. Faatures AUTOMATIC TEXT

~ SCIENCE these pictures...

ELECTRONICS
TECHNICAL
TRAINING

.- AND FUN! GRAPPLE PADS:

ESE $3.00 per 50 sheet pad
d:;;;‘f"“‘&wm";ﬁ:e DEALER INQUIRIES INVITED
Demonsiration Software f Dlét'r'ibt:l:'ted' by:

ANOTHER CREATION  SOLUTIONS, INC.
FROM 4740 Colony Drive

: — . San Antonio, Texas 78230
RPN S S (512).680-1017

__“APPLE llis a-rmlster_bd TRADEMARK of Appla Goranxuler Co.
*BELL & HOWELL MICROCOMPUTER is a recgis_lelted TRADEMARK: of
BELL & HOWELL, INC. o
*GRAPPLE is'a TRADEMARK of SOLUTIONS, INC.

A. PAUL II SOFTWARE
P.0.BOX 10014
KNOXVILLE, TN 37918

*DISX UTILITY PACKAGE'

TISK UTTLITY PACKAGE 1S A COMBINATICON NF SIX POWERFUL UTILITY
PROCRAMS THAT PROVIDE TIf LSKR WITE A MEANS OF PROCKAMMING
MASTRRY, THESE PROGRAMS ARE U'SED WITH THE APPLE'S DISX OPERATING
SYSTEM AND DISX II DRIVE TO PROVIDE A COMPLETE SELECTION GF
VERSATILE UTIL.ITTRS. THL PACKAGE INCLUDES:

VISK SPACE

REX DELETER

IXTEGER PROGRAM LISTER

CONTROL [HARACTER LOCATER
CATALOG SECTOR CORRECTION PROGRAM
ENHANCED APPLE EDITOR

REQEIRED: 32K, DISK 11 DRIVE, AVPLESQFT AND INTEGIR 3ASIC

§24.95 ON DISK

"ASTERQOID MINER'

YOU ARE AN INDEPENDENT MINER IN A DISTANT GALAXY AND HAVE JUST
DISCOVERED THE LARGEST URANIUM STRIKE SINCE. THE RUSH IN THE YEAR
2012. BUT BE CAREFUL, THE JUPITER ANNEX MINING COMPANY WANTS YOUR
CGLAT™ AT ANY COST THEY HAVE ZMPLOYED MANY ROBOT DRONES TO
TRACK YOU AND DESTROY YOU BEFCRE YOU CAN REACH THL NEAREST MINING
CENTER TO FILE YOUR CLATM. YQU MUST OUT HANLVER THEM IN YOUR SMALL
SPACE CRAFT ARMED WITH ONLY A SINGLE LASER CAXNON.

ASTEROID MINER 1S AN EXCITING, PAST-MOVINC GRAPHICS GAME THAT LSZS
ALL THE SKRILL 7IIZ PLAYER HAS TO OFFER.

AFQUIRED: 16K, APPLESGTT BASIC

$14.95 ON DISK, 59.95 ON CASSETTE

ALL ORDERS PROCESSED AND SHTIPPED WITHIN 44 HOCRS.

WRITE OR CALL FOR MOIE INFORMATIOMN

southwestern data swystiems
P.O. BOX 582-M « SANTEE, CA 92071« 714/562-3670

HIRES - GRAPHICS NORMAL,
INVERSE, IN 2 SIZES.

TX-80 PRINTER

[T joey - -::=: *FIMTER >
THE TX—8D mMaTRIX o with GRAFTRAX

SPEED: 58 LPM, 125 CPS

INTERFACES: Parallel standard IEEE488 and serial RS-232
optional, (Apple type parallel card and
(ar,, || I et S o R £99.)

CHARACTER SET: Full 96 Character ASCIl Set (upper and
lower case with expanded print).

PRINT HEAD: 100 x 108 character life expectancy.

GRAFTRAX OPTION* full dot addressabte graphics (480 dots/
line) with Automatic print head protec-
tion on dense pictures plus form feed
and skip over perforation.

FREE! APPLESOFT-WARE for graphics dump included

*UPDATE EARLIER TX-80's TO GRAPHICS for §99,

Masterchrage & Visa O.K
DEALER INQUIRIES INVITED

Computer Comer of New Jersey
439 Rt. 23, Pompton Plains, N.J. 07444  (201)835-7080

PRICES SUBJECT TO CHANGE




Compact

“Wmmm
Another member of the “Stripper” family - programs to
strip REMarks from BASIC programs - this version works
on the AIM and does the stripping in place. It does not
require the use of disk or cassette tapes.

“mwwm

The “Apple Stripper” Program in
MICRO 23:11-12 removes the REM
statements from a program using a
BASIC program and a disk file. |
would love to use this method, but a
4K AIM-65 with a tape recorder
woutd make for a tong wait. The
assembly program given here was
programmed slightly betfore “Apple
Stripper”, and does the compaction
in place.

Compact Is a program to strip out
blanks and REMs from a BAS)C pro-
gram. This is done to save space
and increase the operating speed of
a large or heavily documented pro-
gram.

The program is run as follows:

1) Load in COMPACT. | put it in
high memory for the 4K AIM.
2) Initialize BASIC. Make sure it
does not overlap COMPACT.

3) Escape back to the Monitor.

4) Run COMPACT. On the AlM,
just hit <FL>.

COMPACT operates by scanning
through the BASIC program looking
for quotes, blanks, and REM tokens.
Blanks are stripped out as they are
encountered. All text between
quotes is ignored. A REM forces one
of two things to be done. If the
character counter is zero, then the
REM is at the beginning of the line
and the whole line is removed. A
non-zero character count indicates

September 1980

the REM is placed after text, so only
the remainder of the line is removed.
In all cases, pointers to the loca-
tions 1o be removed are passed to
subroutine PACK, which does the
actua) dgeletion.

PACK performs the nontrivial task
of closing up the BASIC program to
overwrite the unwanted string. Then
the BASIC pointers are changed so
that BASIC still knows where the
program is tocated.

The final operation in PACK is a
jump to $B329. This is a subroutine
in the BASIC ROM which relinks the
line pointers of the program. The
NBLP (New BASIC Line Pointer)
subroutine expects the ‘‘standard”
BASIC line format of:

012 3 4. ... ... .......... n
:lo, hi:lo, hizbasic text. .........:00:
LINE LINE END OF

PTR NUMBER LINE

It scans through each line, first
checking the line Pointer high byte
for a $00, which would indicate the
end of the program. If the line
pointer is not zero, the line is
scanned until a $00 is found. That
address plus one is the beginning of
the next line and is ptaced in the line
pointer. The NBLP pointer is moved
to the beginning of the new line and
the process starts over.

For those of you who do not have
the AIM, an assembly language

MICRO -- The 6502 Journal

Steve Bresson
1302 Strawberry Ln
Hanover, MD 21076

NBLP is also listed. Assuming your

BASIC stores its programs in the
same format as the AIM, only a cou-

ple of things need be known to make
this program run on your machine:

1) The address of the Beginning
of BASIC (BOB) pointer.

2) The address of the Top of
BASIC (TOB) pointer.

3) A couple of 2 byte locations
in page 0 for temporary use
as pointers.

8y plugging these vatues into the
listing you should not (hopefully)
have any problems.

Program Listing

1) Assembier output of “COM-
PACT".

2) Stant up of BASIC so that top
of memory is not affected.

3) Crossed out PGM, skip this.

4) BASIC PGM to be compacted.

5) Test run to show program out-
put.

6) List of BASIC Pointers at
$0075 — top of BASIC before
compaction.

N <> <F1> KEY RUN
COMPACT

B) RUN of Compacted PGM.

9) List of Compacted PGM.

10) New top of BASIC PTR
=3$0261, OLD = $02 LAC!

11) Change of M.L. PGM to use
‘NBLP1’ instead of BASIC

268:25



12)
13)

14)

28:28

ROM PGM.

BASIC test PGM wlith addi-
tionaf llines.

Run of COMPACT with
NBLPY’

New Listing.

MICRO -- The 8502 Journal
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JMP NBLPI
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Steve Bresson is a 1977 graduate of
the University of Akron with a
B.S.E.E. He currently works for the
Dept. of Defence in Baltimore,
Maryland. He has experience in For-
tran, APL, CHPL, 8080, Z80, and
6502.

Steve owns an AIM-65 and has
many plans for it, but hasn’t gotten
wround to building any of them yet.

80X 120
ALLAMUCHY, NJ 07820
201-362-8574

inc.
HUDSON DIGITAL ELECTRONICS INC.

ANNOUNCING:
‘AlD’

The Advanced Interactive
Disassembler
designed by

P C Progressive

S Computer Software

The Advanced Interactive Disassembler (AID)
is the latest in a series of comprehensive
HDE disk-based software development tools
for KIM, TIM, SYM and AIM microcomputers.

AID is aresident, two pass disassembler that
creates a TED compatible source file and
assigns labels to all address references.
Addresses external to the object file limits
are defined as equates in the socurce.

AID BUILDS SOURCE FILES FOR
ALL YOUR OBJECT PROGRAMS

AID will save interim tiles to disk thereby
facilitating the creation of source files of vir-
tually any object program limited only by the
size of the program, the symbol table and the
user defined source file buffer.

AID is available from HDE or the following
dealers for $95.00.

Progresaive Computer Software
405 Corbrm Road
York, PA 17403
(717} 845-4954

Johnsun Computers
Box 523
Madina, Ohio 442568
(216)725-4580

Falk-Baker Associates
382 Frankiin Avenue
Nutiey, NJ 07510
12011 681-2430

Perry Peripherals
P.O . Box 924
Milter Place. NY 11764
(516) 744-6462

Lux Associales
20 Sunland Dove
Chico. CA 95926
(916) 343-5033

A-B Computers
#15-B E, Slump Road
Montgomeryvilie, PA 189:16
1215) 899-5826

—
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Attention

BARGAIN HUNTERS

Receive Hundreds of Classified Ads
Like These Every Month

HARD DISK DRIVE Diablo Med 31

1.2 MByte std. density Includes

FOR SALE: Interdata (Perkin-Elmer) EOR SALE: Heath H9 video ter-

7718 Mini with 32KB core

and dOUb‘E W
slandardl 2
mechantsm_ )

PE-R. Modifi

{ HEATHKIT H.11/DEC  LSI-11
system, 32K Byte storage, reader 1
punch, video terminal, complete
software. Cost $4500 assembled,
$3500 kit. Like new. Sell for $2250.
305-962-6677. 2058 Griffin Rd., Ft.
Lauderdale, FL 33312,

COMPUTER SHOPPER, tha new bhuy, setl, and lrade
pubtication, 1s ready to heip you with the latest infor-
mation on personal, small business and large-system
computers, accessories and software.

Each ad-packed issue is full of bargains you are
tooking for. Inciuded are ads from individuals
throughou! the United Stales who are selling their
good, pre-owned equipment just so they can trade-up
10 new equipment coming on the market

But. COMPUTER SHOPPER'S bargains won't be
yours unless you subscribe. This useful. money-
saving publication can become your way 10 com-
municate with other buyers. sellers, and traders all over the nation.

Whether you are a habbyist or a part-time user, COMPUTER
SHOPPER will pul you jn touch with the nalonwide computer
marketplace in iime for you to take advantage ol barga:n oppor-
tunities.

Have something 10 sell? A COMPUTER SHOPPER subscriber pro-
bably wanls to buy it

Looking for a pari, comporen! or even a complete system? A
COMPUTER SHOPPER subscriber probably wants {o sell it.

COMPUTER SHOPPER is THE marketplace for anything In com-
puters and is read by thousands of people who are ready 10 buy.

COMPUTER SHOPPER offers a unigue format in which classified
ads are categorized for fast location of specific iterns. Combining
this with low individual ad rates — 10 cenls a word —

front minal, excellent condition, $175 or
power supp. and cable, rack mount} panel, 504 PwR : _ . A
slides, amd manual. Excellent| HS tape reader imsel:?:clz' ffnclude; bast offer. You ship [214] 962-4484
dition. $450. (TTY}, and RS’_ s for LP, 2 WANTED:
' programmable) 2[32, (Full duplex me 'b DIGITAL Croup 32K
e). Include ! mory board )
and much SW (Basic Fosr manuals chips a0d Phi de ,‘(N!thout memory
etc.,). $800 - Afer g 6 tra:;,\ Os (kit, assembieg cx controller board
2035 Q1 ' or not
COMPUTER AUTOMATION ALPHA W, °

RTC
. 16 k-word core memary,
P o0 Mod ASR-33 TTY
15, utilities, assemnblers and
Ny o oards - 16 bit 1/0
/O, Asynch modem
contr. 64 bit output, 10 bit A/D -
D/A. Fairly complete do;umen—
ing | rtran.

tation. Up and running 10 o estate ,
Not much more than TTY at $1000. { cay Software ang >, rea
Herb Sauer, 303-494-8724.

many option b
Driver, 16 bit

working).
N\

makes it the ideal place tor buyers and sellers 1o com-
municate And. its mux of individual, deaier, and
manufacturer ads enable subscribers io find whal
they wart at the best price possible.

COMPUTER SHOPPER will wark for you in other
ways. too. Il you are just thinking abaut getting into
computers. 4 can nelp you learn oroduct avalability
and prices belore you make a decision. And. through
Ihe timely ads, COMPUTER SHOPPER will keep you
abreas: of changes in the market which could create
bargain opportunities for you.

BUT COMPUTER SHOPPER cannot work for you unless you
subscribe

Want 1o look us over first? We'll give you your 1irst 1ssue FREE
and then bill you for the next 12. If you are not convinced COM-
PUTER SHOPPER suits your needs, just writeé “"cancel” on the in-
voice and return it

And, talet COMPUTER SHOPPER start working for you right now,
with a paid subscription we'i! aiso give you a FREE classified ac to
sell your pre-owned eguipment o¢ 1o lind equipment you wan:.

If you don't need to use the {ree classified ad now, use it anyhme
durirg your subscription.

Subscription: $10/year, 12 1ssues plus your G181 free one. Bank
cards accepted. Money back guaraniee,

P The Natonvade Marketplace for Computer Equipment
CamRUTER SHORRER

P.O. Box F22 @ Titysville, Florida 32780

Telepnone 305-269-3211

MasterCharge or VISA orders only, call TOLL FREE 800-327-9920.



A C1P and H14 System, Part 2

A previous article provided the information required to
interface an H14 printer to an OSI C1P computer. This
article provides the software necessary to drive the

printer.

e e e e e e e e S S N 2 2 2 22 TV -

In a previous part of this series of
articles | promised some software
to further the use of the C1P and a
printer. In my system the printer is a
Heath H14. Yours may be of another
manufacture. In any case, this soft-
ware should support your printer if
you have used the modifications to
your C1P and have interfaced your
printer. This program will help you
with your task of writing all forms of
business and personaj letters.

The program in listing 2 gives the
user of the C1P and the H14 system
the needed software to allow the for-
mat of business letters. This pro-
gram will allow the user to develop
letters, which are in the modified
block form. The program allows the
user to store the heading; the com-
plimentary close; and the identifica-
tion as a permanent part of the pro-
gram. That is, your street address in
this heading, the closing, compil-
ment such as “Sincerely yours” and
your name as the identification. The
inside address; the salutation; and
the body of the letter are entered on
query from the computer.

To begin, the program at line 30
through 85 is used to develop the
heading; the inside address, and the
salutation of the letter being writ-
ten. In the example program, lines 30
and 35 contain the heading. This
heading is stored in Strings and is
a permanent part of the program.
You will have to enter your own ad-
dress in these two lines, This data

28:30

wil! be printed out when you call for
a printout of your letter. At lines 37
and 40, you will be asked for the
month which will be stored in A$(4).
Line 40 gets the date and year. The
date and year is stored In the
numerical varibles E and Y. Lines 45
through 55 are used to collgct the in-
formation for the inside address and
the salutation. This data Is stored in
Strings. These Strings are: A$(9),
A3(5), A3(6), A$(7), and A$(8). These
Strings are not a permanant part of
the program. That is, each time the
program is run these strings will re-
quire new data and must be input by
the user. These are all input
statements. Lines 60 and 65 form the
complimentary close and the iden-
tification for the letter being com-
posed. This data is permanant and
will have to be entered when you
load the program for the first time.
To continue, the program at lines 70
through 210 is where the body of the
letter is entered by the user. This
data or letter text is stored In String
arrays. Up to 256 lines of text can be
entered and stored in memory ar-
rays. B${l) holds each line of text.
That is, as you type in each line of
text, that line will be placed in B$(l).

The variable | contains the line
number for the text data whch goes
into 8%. If | equaled 1 then B$(1)
would become position B$(1) exc.
The length of each line in the text for
the body of the letter is set to a max-
imum of characters. If you type
more characters in the line than the

MICRO -- The €502 Journal

Willlam L. Taylor
246 Flora Rd.
Leavittsburg, OH 44430

set length the computer responds
with overwidth and the line of text is
deleted. You will have to type in the
line again. The statement at line 140
sets down a pointer to indicate
where a [ine will end. This pointer
should not be exceeded. At line 180,
line 180 is the INPUT statement for
the text input if all the letter text has
been completed. Line 210 causes a
RETURN through the body routine if
the letter text has not been com-
pleted. When the body of the letter
has been completed, and the user
types the escape key(&) the program
branches to line 5000. The routine at
lines 5000 through 6000 is used to
insure that the letter is placed cor-
rectly on the page. Thils subroutine
checks for the number of lines that
the user has entered into memory.
The body of the text is read and the
number of text lines are stored in
the variable L, the variable L is
checked against a constant of 32.
The value of variable L is subtracted
from 32 and stored in the X variable.
The X varfable is then divided by 3.

The final value of X is used to space
the letter properly on the page. That
is, the paper will be advanced the
amount that is equal to ¥a X. For ex-
ample, if you only had 6 lines of text
in the body of your letter, this value
would be subtracted from 32. The X
variable then would be 26. After
dividing the X Variable by 3, X would
be approximately 8. This value will
advance the paper 8 spaces before
the heading and date are printed
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out. The routine from 5000 to 5070
obtains the final value for the X
variable. The routine from 5080
through 5085 generates the line feeds
for the paper advance. This Is ac-
compllshed with a PRINT statement
in a FOR-NEXT loop. At line 6000 a
RETURN is executed and the pro-
gram returns to line 1000.

Beginning at line 1080 the main
body of the letter text is retrieved
from the array and printed out to the
screen ang the printer. This is done
with the FOR-NEXT loop at lines
1080 and 2000. At line 2007 a gosub
is executed. The subroutine at 4000
is used to produce the correct
amount of spaces between the body
of the letter and the complimentary
close. This subroutine uses the
value in the X variable in the same
manner as the routine at line 5000.
At this point, Fl should expiain the
statement at line 4000. The state-
ment at line 4000 uses the keyword
LOAD followed by the keyword
POKE, 515,0. The statement LOAD:
POKE 515,0 actually returns the C1P
to the fast CRT routine. The LOAD
command expects an INPUT from
either the cassette recorder or the
keyboard, but immedlately we turn
off the LOAD command by POKEing
the flag at 515 with zero. This
disables the LOAD command and
returns the program to line 4030.

On return from the subroutine at
4070 the complimentary close and
identification are printed fn the let-
ter. At line 2033 we agaln return the
program from a SAVE mode to the
regular program execution with the
statement LOAD: POKE 515,0. From
this point.the program jumps 1o line
3000 where the user wili be asked if
more copies of the letter are
desired. The ‘Letter Writer” pro-
gram has some features that are
hidden from the quick observer. The
main feature is that the text editing
feature of .the C1P's ROM BASIC
can be used to edit the text when
entering the lines In your letter. This
is done with the use of Control C
and Control P. If a letter in your text
was incorrectly inserted, you may
change the letter by typing a.control
O. This will delete the last latter
that you entered. Also, if a complete
word was mispelied simply count
the letters in the word and type Gon-
trol O the correct number of times
that were in the word. Now type in
the correct word or correct spelling
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LIST

1
Z
3
4
1

S8
f=4 -4
]

=15}
(=%
B
59
S6a

164
116
128
146
13
136
200
~s
,__,_llr!
1 aa
1aa5
lala

1&

1828
26
lL'\—h'
14
1854

==
!

12
167a
TS FPRIMTIFREINT
1064
183a
2aka
2887

182

1

1

pE

2E26
e % vl
ZReTa
2635

REM LETTER WRITER BY U,
© REM RUGUST 15.19V3

L. TRYLOR

FRINT" LETTER WRITER "
PRINT:PRINT:FRINT

@ PRINT" DRTE WEAR AHD LETTER TEXT MUST BE

ENTERED"
Asc2y="245 Flora Road”
AF Ir="Leavittsbw g, Ohico"
INFUT"MONTH" s 834
INFUT" TODAYS DRTE-——AND YERR"
INFUT " COMPANY"Y sA$( 50
IHPUT"STREET HDDPE"”'RiKbJ
IMPUT" CITY.STRTE ZIF"3iR$T
IMFUTY PERSGH" 3HELZD
IHFUT" GREETIHG" sA$:3)
AfT1eN="Sincerelw,:"
Agrid="r,. William L. Taglar"
D=£4
=256
GIM BHOID
FRINT
FOR I=! TOQ Z36
PREINT 1
FOKE S31581+C0~-5S82. 34
INPUT B I
IF LEMYCBESCIN D >0
IF BE I>»="5"
HE=T I
SOTO S6a0
SRUE
FRIMT TABLSQIAFLZD
FRINT TRB.SE JHECID
PRINT TARBLSED sAF 40 3E3Y
FRIMT:PRINT:PRIMTIFRINT
FEINTR$IS
FRINTAREL 62
PRIMNTHRECT)
PRINT:FRINT
PRIMTRE.SS
FRINT:PRINMT
PRINMTRELSD

ELN

THEN S8u

1=

FOrR J=1 TO I-1
PRINTE$CJID

NEXT J

GOSUE 4pd@

FRINT

FRIMT TRECSO):A$18)
PRIMT:PRINT:PRINT
PRINT TARABCEE> 3R$CLV
LoR: POKE 515.0

16
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THEN PRIMTPCOUERWIDTHSI=1-1



for the word that was mispelled. If a
complete line In the letter were
needed, you simply type a Control P.
This will delete the entire line of
text. This program also allows the

use of the C1P’s lower case letter
feature. That is, when you wish to
enter lower case letters you need
only to release the Shift-Lock key to
shift into Jower case letters mode.
This will allow you to use both
capital and lower case letters in
your text.

In part one of this series | gave
the reader the necessary hardware
information to allow the C1P to
function In a 300 Baud RS232C
modse. The use of the C1P and a
Heath H14 Printer was described
along with the modifications to the
printer to be used with the
Challenger C1P. Some software was
given. This article has been an ex-
tension of that article. | hope that

ZedE GOTO Jaae

YU WANT AMCOTHER: COFY.
TYFE WES OF NO"

JIEEa FRIWNT" OO
JeiE INFUT af

THza IF Gf=""YES® THEN GOTO S4p&
JOZa ENC

408 LORD:FOFE Si5.

438 FOR /=1 TG =

Jeder SAUE

SATE FPRINT

468 HEST A

4@7Ta GOTC Zeid

s =0

el FOor JI=1 TO I-t

SEzE L=+

SOTE PREINTESC I

SEdE HERT J

SESe IF =72 THEN 1&as

".@E‘ﬁ IF L<22 THEM #=IJ&-L

FOR F=1 TQ »

this series has been of interest and

wil) be a tool to help you further im- SHLUE
prove your computer system and FRINT
software. HE=T §

o GOTO 18&EE0

oSl

=
1_,_|

SOFTWARE FOR 0S8l

We Have Over 100 High Quality Programs For Ohio Scientific Systems

ADVENTURES AND GAMES

Adventures - These interactive fantasies will fit,
in 8K) You give your computer plain english
commsends as you 1ry to survive.

ESCAPE FROM MARS

You awaken in a spaceship on Mers. You're in
trouble but exploring the nearby Manian city
may §8VE you.

DEATHSHIP
This 1s a cruise you won't forget - if you survive itf |

Adventures $14.95 Tape or 5™ Disk
$15.95 8" Disk

d
STARFIGHTER $5.95 “

-0nO

working instrument panel.
ALIEN INVADER 6.85 (7.95 for color and sound)

Rows of marching munching mansters march on
earth,

TIME TREK $9.95
A real time Starntrek with good graphics.
BATTLEPAC $17.95

For the battlebuff. Contains Seawolfe, Starfighter,
Bomber and Baltlefleet.

L

And lats, lots, lots more!

Realtime space war with realistic weapons and a L

TEXT EDITOAS FOR ALL SYSTEMSH

These programs zllow the ediing of basic
program lines. All aliow for insertion, deletion,
and correction in the middle of already entered
lines. No more retyping.

C1P CURSOR CONTROL (Text Editor) $9.95

Takes 166 bytes of RAM and adds. besides text
editing, one key instant screen cleegr.

C2P/C4P CURSOR $9.95
Takes 366 BYTES 1o add PET like cursor

functions. Enter or correct copy from any location
on the screen,

SUPERDISK $24.95 for 67  $26.95 for 8"

Has a text editor for 6S0 plus a great new
BEXEC®, a renumberer, search, a variable table
maker and Diskvu - lots of utility for the money.

We also have 25 data sheets available such as:
IMPLEMENTING THE SECRET SOUND PORT ON

THE C1P $4.00

HOW TO DO HIGH SPEED GRAPHIC.S IN BASIC
$4.00

HOW TO READ A LINE OF MICROSOFT $1.00
JOYSTICK INSTRUCTIONS AND PLANS FOR

TP $3.00

SAVING DATA ON TAPE $4.00

THE AARDVARK JOURNAL

A tutorial bimombly journal of how to articles

= 59.00

Our $1.00 cstalog contains a free program listing, programmng hints, lists of PEEK and POKE locations and other stuff that OSI
forgot to mention and lots more programs like Modem Drivers, Terminal Programs, and Business Stuff.

Aardvark Technical Services 1690 Bolton, Walled Lake, Ml 48088 (313) 624-6316

0 1))
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CTION, STRATEGY, AND FANTASY—\
for the SERIOUS games player
and his APPLE 1I

Brain Games - 1 demands ingenuity.

Two players bombard radioactive material with protons
and electrons until it reaches critical mass and sets up a
Nuclear Reaction. Dodgem requires you lo outmaneuver
another player to get your pieces across the board first.
Dueling Digits and Parrot challenges your ability to
replicate number and letter sequences. Tones lets you
make music with your Apple (16K) CS-4004 $7.95. Strategy
Games and Brain Gamaes are on one disk (16K) CS-4503
$£14.95.

Strategy Games - 1 keeps games players in suspense.

You and your opponent trail around the screen at a
quickening pace attempting to trap each other in your
Blockade. A 7 category quiz game will certify you as a
Genius (or an errani knave!). Beginners will meet their
master in Checkers. Skunk and UFO complete this classic
collection (16K) CS-4003 §7.95

Know Yourself through these valid self-tests.

Find out how your life style effects your Lite Expectancy
or explore the effects of Alcohol on your behavior. Sex
Role helps you to examine your behavior and attitudes in
light of society’s concept of sex roles. Psychotherapy
compares your feelings, actions, and phobias to the
population’s norms and Computer Literacy tests your
microcomputer savvy. A fun and instructional package
(16K) CS-4301 $7.95. Know Yourself and CAl Programs
are on one disk (16K) CS-4503 for $14.95

»

A

You're in command in Space Games - 1.

Maneuver the TIE fighters into your blaster sights and
zap them with your lasers to save the rebel base camp
trom annihilation in Star Wars. Rocket Pliot is an ad-
vanced real time take off and landing game. High resolu-
tion graphics, exploding saucers and sound effects add to
the suspense as you repel the Saucer Invasion. Finally, a
bonus graphics demonstration, Dynamic Bouncer (16K)
CS-4001 $7.95. Sspaco Games and Sports Gamas are on
one disk (16K} CS-4501 for $14.95

AGTION

Sports Games - 1 puts you in the Apple World Series

Take the field in the Great American Computer Game.
Mix up your pitches to keep the batter off balance. Move
your fielders to snag the balit before he gets to tirst. Balls
and strikes, double plays, force outs, and errors let you
play with a realistic strategy. Also in the line up— Slalom,
a championship downhill ski race, Torpedo Alley, and
Darts (16K) C5-4002 $7.95. Space Games and Sports
P Gamaes are on one disk (16K) CS-4501 for $14.95

l’t’ s easy to order SENSATIONAL SOFTWARE for your Apple I1.

Send payment plus $1.00 shipping and haandling in the U.S. ($2.00 foreign) to
Creative Computing Software, P.O. Box 789-M, Morristown, N.J. 07960. N.J. rasidents
add $1.00 sales tax. Visa, Masier Charge and American Express orders may be called in toll
free to B00-831-8112 (in N.J. 201-540-0445).

—
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XREFER

XREFER stands for ‘cross reference’. The BASIC pro-
gram presented here premits the output ot an assembler
to be sorted and cross referenced. The cross reference
listing can be a very valuable tool when debugging

machine language programs.

Y Yo 0 Yo 2 Y e e T Y Yo o e o o e e o "o e o e o o o o 4

When programming in assembly
language the qualtity and features of
the assembler being used can make
a great deal of difference In how
well the project proceeds. That's
one reason professional program-
ming departments are willing to
spend a lot of money to buy and sup-
port large and powerful cross
assemblers for their programming
efforts. Most computer hobbyists
though can only afford to use soft-
ware that runs on their own
machines. These assemblers for the
most part, offer only the most basic
features.

I bought MICRO-ADE(1} as an
atternative to programming my MOS
Technology KIM-1 microcomputer in
machine language. MICRO-ADE is a
large step up from machine
language. 1t is also a large step
down from the IBM-370 assembler
to which | an accustomed. | soon
found that most of the more advanc-
ed functions (expression evaluation,
macros, relocatability, and condi-
tional assembly) | could easily get
along without. One thing 1 sorely
missed though was the sorted
cross-reference table. A cross-
reference table is invaluable when
debugging or mogifying a program,
especially when the program was
written by someone else.

| implemented MICRO-ADE as my
system assembler by modifying it to
read source files from, angd write ob-
ject files to my disk system. It ac-
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cepts unnumbered source files
created by my system editor and
generates its own line numbers. It
creates object fiies that are loaded
by a special load program. (t has
everything ) need except a cross-
reference table. To remedy this
situation | wrote XREFER. XREFER
is a program in MICROSOFT
BASIC(2). It reads the same source
files as MICRO-ADE, and produces
a sorted label table giving the line
number of the definition of each
label and the line number of each
reference to each labei.

Implementation

The main task of a cross-
reference program is data storage.
it must be able to handlie a variable
number of labels, each with a
variable number of references. The
most obvious way 10 allocate the re-
quired storage in BASIC is to dimen-
sion 3 arrays, a one dimensional ar-
ray for labels, a one dimensjonal ar-
ray for definitions, and a two dimen-
sional array for references. This wili
work, but one quickly runs into a
problem. Most labels are referenced
between 1 and 5 times in a assembly
language program, but in most pro-
grams there will be one or more
labels that are referenced 10, 20 or
more times. To dimension the
reference array large enough to hold
the maximum number of references
would use a large amount of
memory. This would also waste a
large amount of memory since most
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of the memory allocated for tabels
with fewer references would be
unused. Allowing for a large number
of references for each label also
reduces the number of labels that
can be handied in available memory.
To dimension fewer than the max-
imum would result in an incomplete
cross-reference. This problem can
be overcome by dividing the
reference storage into two 2 dimen-
sional arrays. The first has an ele-
ment for each entry in the label ar-
ray and each element has room for a
few references {5 or 6). The second
is used as an array fo overflow ar-
rays. it has only a few elements but
each element has room for a lot of
references {20 or 30). The reference
array for a label is fllled,the next
available overflow array is chained
to it, and all subsequent references
to that label are stored in that
overflow array. This allows more ef-
ficient use of available memory.

Larger source files will no doubt
exceed available memory no matter
how efficlently it is used. No matter
how much memory is bought there
will be a program that needs more.
Is there no way to make the program
handle an infinite amount of data?
Yes there is! In this case the range
of labels accepted into the table in
any one reading of the file is limited.
Then the file is read multiple times.
Each reading will extract a different
part of the entire table. For instance
there may be only enough memory
to store one-third of the labels In a
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large assembly language program.
XREFER can be run 3 times on the
same source file. Labels beginning
with A-G are cross-referenced in the
first pass, H-S in the second, and 7-Z
in the third. The resuiting 3 tables
can then be joined to form a com-
plete cross-referenced with enough
passes of the file (Actuaily XREFER
is limited to 32767 lines by the in-
teger variables used to store the line
numbers). Setting a range on the
labels also allows operands other
than than normal labels to be
crossed-referenced. Immediate
operands, absolute hex addresses,
and data assignments can also be
extracted if desired.

While the file is being read for the
cross-reference table there is some
other useful data that may be
gathered. A table of opcodes and a
count of their occurrences would
also be Interesting. For the MICRO-
ADE defaults several addressing
modes and optimizes others. Some
address modes are implicit to the
opcode. This means that those ad-
dress modes cannot accurately be
counted. Nevertheless the address
modes that are counted correctly
(X, 1Y, IM) are worth the smal! space
required.

XREFER is logically divided into
four sections, initialization, data
collection, sort and print, and
subroutines. Listing 1 is the
XREFER program listing. The in-
itialization section prompts the user
for options, allocates storage and
opens the input file. The arrays for
data storage are dimensioned ac-
cording specitications input by the
user. This allows the user 1o tailor
memory usage to the source file be-
ing processed. When the cross-
reference table option is selected
XREFER prompts the user for the
size of the labei table, the number of
references per label, the number of
overflow arrays and the iength of
the overflow arrays. Determining the
aumbers {o enter for sach of the
above is a matter of trlal and error.
The data collection subroutines
have built-in overfiow detection to
ald the user. Mesages are printed
when any of the arrays overflow.
There are also overflow counters to
record the number of times data is
lost. These will glve the user an idea
of how much to increase the size of
the arrays. When a program has too
many labels for the available
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storage, the number of labels ac-
cepted can be limited by decreasing
the range of labels accepted. It may
take several runs to determine the
correct parameters for a large pro-
gram. XREFER also allows the user
to select whether or not any of the
three tables is built on a given run. If
a table is not selected its storage is
not allocated. The last thing re-
quested is the filename. After the
file ts opened the assembler
language source statements are
read one at a time and the three
parts (label, opcode and operand)
are extracted. the comment fieid, if
present, is ignored. The label is in-
serted into the label tabie and its
definition line number saved. The
opcode is stored and counted and
the address mode extracted. The
comment field, if present, is ig-
nored. The {abel is inserted into the
label table and its definition line
number saved. The opcode is stored
and counted and the address mods
extracted and counted if present.
The operand is then used to add a
refereance to the reference array (A
new entry is madse into the label
table if necessary). The line
numbers are generated as the lines
are read in. When the end of the in-
put file is reached, the sort and print
section of XREFER is entered.

The Sheil-Metzner sorting technique
is used. Shell-Metzner requires a
tew more statements than the ubi-
quitous bubble sort but it executes
in about a tenth of the time for a
table of 200 labels. Any sorting
algorithm requires switching of the
data elements It s sorting. The
{abels in the label tabte in XREFER
are connected logically to a data
structure of definitions, references
and overflow arrays. Switching
labels would destroy this logical
structure. Labels would end up with
the wrong references. Moving the
actual data around would reguire a
lot of time and memory. Instead a
special array (SRT%) of pointers is
sorted. Before the sort, SRT% is in-
itialized to 1, 2, 3,..etc. must be
dimensioned at least as large as the
number of elements being sorted.
The sort comparison is made bet-
ween elements indexed by SRT%.
Then the pointers in SRT% are swit-
ched if necessary instead of the ac-
tual data. After sorting is finished,
the SRT% array is used to index the
data for printing. The labels are
printed in alphabetical order with
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their definitions and references. The
same technique is used for both the
opcode table and the label table.
The address mode table is a static
table and is not sorted. Ater all the
requested tables are printed
XREFER gives the user the oppor-
tunity to repeat the printing section
to get another copy of the tables.
XREFER can also be restarted at
line 7200 to print the tables.

Operation

Listing 2 is a sample run of
XREFER. XREFER prompts the user
for each parameter. In this run the
arrays were purposely dimensioned
too small to show the error
messages generated when they over
flow and what to change to correct
probiem. Note that answering ‘N’ to
the * SYMBOL TABLE (Y or N)?* will
cause ail other questions about the
symbol table to be ommited. Also
answering 0 to ‘NUMBER OF
OVERFLOW ARRAYS?' will effec-
tively delete overtlow processing
from the program.

| use XREFER to document all of
my larger assembly language pro-
grams. | use the cross-reference
often during testing. With it | can
quickly focate every reference to a
data area and every place a
subroutine is calied. XREFER takes
longer to generate the cross-
reference listing than MICRO-ADE
takes to assemble the same source
file but the resulting cross-reference
table is well worth the time.

(1) MICRO-ADE Is an assembler for
the 6502 microprocessor. It is sold
by MICROWARE Ltd. 27 Firstbrook
Rd. Toronto, Ontario, Canada M4E
2L2. it does not use the standard
MOS Technology syniax.

{(2) XREFER Is written in 9 digit
MICROSOFT BASIC. It is distributed
by MICRO-Z company Box 2426 Roll-
ing Hills California 80724. It has
been extended to add disk /O
capability.

LISTING 1: XREFER implemented in
MICROSOFT BASIC for the 6502
microprocesser. XREFER uses stan-
dard BASIC syntax except for the
disk 1/O related commands. The disk
/O commands are implemented as
standard BASIC commands with the
postfix character #. DIM #
allocates a buffar for the file. GET
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# opens the file for input. END # 8288 S 1

B838d¢ I%e
sets the statement number to be ex- 8489 Ltninens
ecuted when the end of the file is 8588 If LABELS(SATH(IL)) <=l ADELS(SATR(L%)) [HEN 8908
R B688 TWPE=SATWL( | %) :SHI%(1LY =GRT%( 1%} ;5RTR( %) = THPY,
reached. INPUT # reads line of the 708 el L) (1%) (1%)=Tx
file. Variables followed by a # are gg:: i I3>=1 Tuew 8400
integer variables. Integer variabies SEBH Ir makh THEN 7988
are used wherever possible to save 508 ;g:ﬂ 8388
storage. Integer arrays require only 9384 REM PAINT XAEF TABLE
2 bytes of storage per entry while g;:: ;‘f’:
floating point arrays require 5 bytes 9688 PHINT:PHINT “SYNBOL™,”DEF INEO”, "HEFERENCES™
er entry 9798 6-SATR(1):1F LABELS(S) = " THEN 117B2
p . 9888 PHINF LABELS(S),NFF%(S),
99P8 FOR J=g Ta xR
. . . 18888 IF REF%(S5,U)=8 THEN 11288
LIStmg .2' A run of XREFER 18108 IF POB(X)>A5 THEN PRINT :PRINT™ ™, "™,
genterating all three tables for a 18248 IF ﬂEFiEB.JbD THEN 136080
VBIB8 L=-REF%(S,d)=1
small assembly language program. 19288 Fon oy Tad

18508 IF ROVFLM(I ,K)=@ THEN 11288

18688 If POS(X)»65 THEN PRINT ;PAINT"™ =",
1ot 18788 PRINT ROVFLS(L,X);

19899 NEXT
19988 coTo 11299

33
1‘;::; ﬂg;‘ KATFER 19082 PRINT ACFM(S,d);
1288 HLM 11168 NEXT o
138% SEM INITLACIZATION 11288 PRINT
1484 REW 11389 I=Ie1:1F YcatiUM THEN 9708
158% nINg 1 $1488 Aeu
1681 TRUL==14:7 ALGE=B 11588 RAEW BORY OFCOOE TABLE

11688 REW

1780 PRINT "FNICH PRTIoNG”

18BN INPUT "BYUANL TAGLE(Y O 1:)" 5 ANLT
A8 IF ANSS<>“YY THEN 3808
eggu INeLT §:uunfu J“ﬁum: 10 DIVENUION™ jRLY 11998 FOR Iad VO 68:1F CODES(I)<>”" THEN REXT

2188 INPLT "MUMOEM PP ONLFRRENGES 14 DINENLIIN" ; X 12080 NUINT(I-19) jMmaim,

228 INPUT "PNITH MURRENL OF CVFSHZLOK AdnaYn™ v 12148 wmevr/2

230K IS CVemd TNEN 26BN 12286 IF weap THEN 13738

28¢0 INPUT “ENTFH I ENGTH DF AVFHELON AWIAYL" 5L 12380 K3aNb-1%

2568 DIy HOVFLLLnW,AL) 12448 et

2624 INFUT “UYMBOL HANGE LC” ;WIS (2568 I%=.%

2789 INPUT “LYMAQL WANGE V1" ;Rig 126E6 L%aT%e s

288 L THaTHUEC 12798 1F COOCE(HMTN( 1)) «ufONES(LATS(L%)] THEN 13138
2900 DIN LARELS(NUMY, (FFR(HUN) . HEF% (LU, XK 12808 THPY@BRTLL L) IBRTR(LY) «8NT( 1%} 1 6ATR{ 1%) « TPy

api INPLI “FPCOBE TAALC(Y M N)“;ANS§ 12998 1%« 1%
§wa IF ANSY o> "Y" Tirk 3482 13089 IF 189»=1 THER 12604

s . 13184 J%a et
¥ 01 . , tonl
Jzei DIN cOnEg{&s), wi6h) 13242 IF %K% f8FN 121gp

334 T8 [HUE
3484 INPUT “ADDHESS MODE TARLE(Y 0N N}™[/Ni$ 13348 rato 12599

1478B LF NDT Te TWEN 15189
118098 GOBUR 248a@

I 2 13489 REW
a FANS Y rics ageo
3ean bin nogE;()O) LENTR( D) 13568 REU - PHINT recODE TADLE
) 1365@ REW

37234 ¢TwaTRUC " . ”
LY AV o T mNE 43788 PHINT (PHEINT WE00E usAle TADLE
J ?2)= : = A M LRENVINS
3BBY VODES(?7) L7 e00rst ) ans$ (9} i et tad f a

3904 FORL=Z T 6:UODES (L) ="INSL AYAXZXCYIMINIY 10261, 2) iLEXD :32” aguroh et
4280 INPUT "ENTER FILENAME™ ;118 1a4g 1AA e o4

41848 If NRY C'% AND %07 178 THEN 4520 34948 TE=CORES(SRTN(u))
2208 A=lid 14148 1f Tga THEN ¢5 182

4380 IF MUMSA TIHEN AmNUV 18202 T=lEN{TE) 1 IF Te3 THFN T$a1Ss” “.GDTG 14294
4qdy 9IM SHTR(A) 303 PRINT TIVS I nONTR{SRIR( J) ),
18808 Jude

4508d | INNJI%=

a6BU CETH 1 FIS:FNDA 1 ~gTo v2¢ea S0 KEXT X

14688 FRINT

Q76 ALK
4898 AcM PATA COLLFACTICN 18708 NEXT 1

498K Rew 14808 REW

SBAY INPUTH 1 | INFS 14988 AFM  PHINT ADDHLSS 1ODE Taml €
51A¢ IF 1L INES="" OB LEFT8L1 INES, 3)e" TOTHEN f7¥? 152023 REM

1568 Ir weT nTy EN Yo2e0

152#@ PRINT:PRINT :PRINT "AGDALSS nOOE CCCURFNCES"
353008 MGDCS(7)-"2 TiNODES(E)a"A "

154¢23 JUag

15588 DA k-1 T 3

156Q€ 15 159 THEN 16287

- TIrODES( ) eENTRL Y,

S28M AENM GLT 1| ADEL, FPRODF AND AFERAKOD
53B% COSUN 10108

5440 REWM STORF t AREL

SSAR IF NOT |79, THMEN S9d¢

S600 TE=LESTS(IARELE, 1) :IT TE5-RLS AND TScmMuS [HEH SRLUR 1734E
S78# REW STOHT REFENFNGCE K
5881 TS=VING(TFE, 1, 1) :1F TE><RLE AND TS<wWU$ DIEN GRLUA 2aspd 15788 PAINT
5980 IF (00C8="" THEN &7d4 13807 Jmtd
6881 MODES-VINE(CNDEE,4, 2) 1596 Rexr
6183 IF NaY oTw THEMN 4480 VBQ‘EUG PHINT
62R0 REW nOUNT oPCOAL 16118 1oTO 19520

6300 COSUQ 2323¢ 16288 PHINY :PHINT :PHINY : [NPL "ACPEAT™ : ANLS

6480 IF NOT *'Ta, Tngy 8788 1A30E IF ANSS=TYT Tipn 22p¢

&53p AEM QUNT wDDE :ﬁgz: ;;3
66BE NOLUK 24232 ;
67¢ Lmuov..'_;rmoq.n :2;:::: a;:‘: SUOAQUTTNEY STAHT HERE o o o
&8¢) rOTC Sapd :
6985 RCw 168B8 REN SI0R{ 1 ARE)L
7182 AN R l= ™
7281 LT DEN 11748 171P8 IF LABELS(I)=LARFLE THEN 17408
728 GOSun padan 17288 IF LABELS(1)-"" TOEN 1758

ST e 17302 NEXT
749¢ REW . "

. 12408 01t PHINTTT RARY [

75@i BEM SDRY XKer TABLE 1752)9 LAn?:;EII) ‘I;HELgG AT LABTLSTRE Ut
7688 RAEM o
- 17658 % ~LIR
7748 FOR 121 TG NUM:IF LABELS(I)<>"" THEM HEXT o pryR1) =LIRNDY
2809 MheINT(I-1) :y0ong 17008 REM
7981 MR Mg/ 2 i . , -
8880 IF Meep THFN 9538 1794A@ AFM PARSE FDA ) AREL NP LORE AND TPEHAND
81BN Kbah%—\9 18872 REW

& 4% 18102 TODES-"" ;OPga""
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18208

1
1
1
1

168788
1BEAR
18902

1

15102
1921R

1

194p4

1
1
1
1
1

2aang
29118
2082He
2@30a4
208419
24508

2
2
2
2
2
2
2
2
2
2
2
2
2
2

22¢01
221ppR
22248
22308
22aehe
22508
22608
22718
27008
229484

2

23108
232¢e

2
2
2
2
?
2
2

24a012
24108
2420p
243%p If
2444
245¢0
24648
2470a
24818

1K

LARELE="":IF LEFTS(LINES, 1) <> THEN 18%p8
K=2

COTD 19148

FOR K=1 TO 6

TF UIDS(LINES.K.1)= " 7 THEN 15028

LABELS wl ABELS« VIS {LINES (K, 1)

NEXT

AETURN

KuKe 1

rof J-K 10 KeS
TS=KIOB(LINED,  , 1) 1 IF T$a""
IF rsa" T OYHEN 19648
CODE®=CCDES+ TS

HEXT

PENLE |

FOR X=Jd TN 46

TS=MIDE( LINES, K, 1) :TF T§a""
NPg=DPS+ T8

REXT

AETUBN

REM

HEM COUNT HEFCHENCE

HEM

FOR 1=t TO KUM

1F | ARELE( I)~0PE THFN 21324
IF LARELS( )" THEN 21008
LEXT

C1=01+ 1:PKINTTTOD RANY LARELS™ :AETURE

g3Le
Baaa
85np
860D

qaue

THEN 28129
EELL]

9sng
3618
5708
9Bpe
394¢

OH T§L" 7 [HEN 24329

1609
a7na
gane
89vB
1848
1160
12418
‘3p8
1418
1548
1608
1710 B
1801
1988

LABELR (1) =rPS

FOR J=8 T XH

IF ACF%(I,J)=0 THEN REFL{1,J)at TNNO%:RETULHR

NEXT

1F OV<1 THEN PRINT™EC AVERFLGR AARAYST @ d=Dde1:HETUNR
I=d-1

1IF REF%R(TI,J3)<B THEN 224842

FOR KeB TD NV:I5 ROVFLE(FK,9)=8 THEN 22929
“FXT:02a"2¢1:PHINT"NOT C(NOUGH CVERPLOW ARHAYST RETURK
ACM SET UP CHAIN

ROVFLE(K, B} =REF%( 1. J)

REF%( I, ) w—x—1

AQVFLM (K, $) =l INNO® : HE TUH P

HEN ADD 10 0OVRFLDW

Y =—AEr%( I, 1)=1

FOR Lat TD NL:IF ROVEL%(K,L)=B THEN 227R%

ROVFLR( K, 1 ) =i INNOR :RETUHN
ARETURK

REW
HEN
AREM
CONFE=L CFTS(CONES, 3):fOR 1-1 7O 59
If CODES(1)aCORFE 40IC 23708

3erne STOAE AND [OUKT CPCOCE

3308
3448
3518
3608
Ep )
3sns
3943

IF CODES(1)=""
LEXT
CODES( 1) -CODES
CONT®R( 1) =CENTR(T) 41
RE TURN
REM
REM
REM
FaOR 1=8 1L 8

WADEE( 1) =NaATLE THEN 24568

NEXT

VCNTH({ T)aMCNIR( 1)+ 1

AC TUKN

ACK INIT SOHT POINTFR KAINIX

DK Tmd TD A:SOTR{I)=T:HEXT:RETULAN

TUEN 236BE

COUNT AOOHESLYE WODE

HUN

FNTEH 0OPTIONS

SYMROL TABLE(Y CH MN)?7 Y

NUMBER OF SYNBOLS TO DIMENSION? 104
NUMBER GF RBEFERENCES TG NIMENSION? &
ENTER NUMBER 0OF OVERFLOW ARHAYWL? 4

FNTFR LENGCTH GF OVERFLOW ARRAYOL? 25
SYMBOL AANGE L.O? A
SYMB0OL HANGE HI? Z

CPCODE TABLE(Y "R )7 Y
~DDRESS MDODE TABLE(Y MR M)? Y
FNTER FILENAME? 2/L0ADA

Too 'ANY LABELS
ToO MANY LABELS
TOO MANY LASBELS
ToO MANY LABELD
TO00O MANY LABELG
Too MANY LABELS

September 1980

HEXT :G3=03+ 1:PHINT "CUFRFLOW ARRAYL 20T [ ONC VRCUGH™ :RETUNE
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H

"REAK IN 171049
0K

HUN

FNTEN OPTIONS

LYMBOL TABLE(Y OR )7 Y
NUMBEH COF SYMOOLS TO DIMENSION? 110
NUMBER NF REFERENCEY T NIMENSION? 4

ENTER NUMBER (OF OVERFLOW ARRAYS? 4
FNTER LENGTH QF CVERFLOW ARKAYL? 25
SYNBOL RANGE 10?7 A

SYMAOL RBANGE 1'I? Z

CPCODE TABLE(Y OR N)? Y
ADDRESS MODE TABLE(Y OR N)?7 Y

ENTER FILENAME? 2/ OACH
CVERFLOW ARBAYS 0T LONC ENGUGH
OVERFLOW ARBAYS NOT LONG ENOUGH
OVERY LOW ABRAYS NMDT LONG ENDUGH
&

PREAK IN 8800

0K

HUN

FNTER OPTIDNS

SYMAOL TABLE(Y OR N)? Y

NUMBER 0OF SYMBOLS TO DIMENSION? 118
NUMBER OF REFERCNCES TO DIMENSION? 4
FNTER NUMBER OF QVERFLOW ARRAYS? 4
ENTER LENGTH OF QOVERFLDOW ABRAYS? 35
SYMBOL RANGE LO? A
SYMBOL RANGE HI? Z
OPCODE TABLE(Y DR N)? Y
ADDRESS MODE TARLE(Y OR
FNTER FILENAME? 2/(0ADQ

MY?2 Y

uYMBOL DEFINED REFERENCES

ADT MBI 32 125
ADTMPL 31 123
‘LLOCX 92
ALTH 30 293
ALTL 29 299
LRUBUF 381
BACKX 89 336
BADADD 218 293 2132
RADFIL 177 197 130 134 158
RADCET 276
NADRET 189 128 1473 168
OCUBAD 149 133
CINDEX 86 24 259 296 334
BUFADD g2 288
“UrF 422 114 116
RBUFFER 54
PUFPTH 41 386
AUFPTL 40 383
NUFPTR 39 2565
TYTRYF 216 199 218
CHRSAV 43 208 213
CRLE 67 141
CTKP 26
TURCHR 34 3264
28:37



NIRPTR
NPTyt
DPTL
DRIVE
ORVS AV
DSDR
NSEC
NSTK
FNOCFF
FNDOFI
EOF
FRRET
FCBPTH
FCBPTL
FCBPTR

FILEFRR
FILTYP
FIRST
FLEC
FLTK
FNAME
FTYP
FWDC
CETADD
CETBYT
GETCHR
GETDRV
GETEQF
DETRET
CETSEC
INOUT
INVADD
INVCMOD
INVOFF
L EN
LENGTH
L IMITX
LOADER
LODLUP
LRET
MESCU
MOVEFR
NEXTX
NOAD
NOCHRA
NOEND
NDEOF
LXTCHR
MXTOKN
OBJFCB
OUJdP T
ODBJPTL
ORJPTR
CFFSEH

28:38

33
28
27
78
35
15
17
16
98
94
215
219
38
37
36

95
83
142
19
18
P
23
68
63
198
242
64
275
277
268
87
93
91
100
20
81
85
103
167
145
394
307

232
263
147
279
254
65
421
485
47
46
50

343

285
33¢
287
284
281
135

281
225
111
199
244
286
315
348
388

299
133
311
38

300

121
142
127
327
245
296

3e3
249
364

173
122
185

269
229
263
144
271
251
195
118
137
139
171
126

346

328

317
314

227

247
289
318

S5

148
209

382

175

279

274

129
115
147
151

157

350

258
292
329
358

Ll
156
15

353

2649
298
335
365

119
195
15¢c

367

279
381
337
368

131
161
143

363

273
384
339
371

a2z
1 /14
122

28¢
389
341
382
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283
312
345
385

Classified Ads

**PROM BLUES??

1.25K Program does wark for you.
Verity, erase, program, copy
PROM to RAM, exit. For any 6502,
Loads at $0200. Listing and in-
structions: $9.95. Cassette: $2.00
(ASK tamily only). Custom
assembly: $2.00. All 1st Class PPD
cont. USA. Foreign add $2.00

Jetf Holtzman

6820 Delmar-203

St. Louis, MO 63130

PET Machine Language Guide:
Comprehensive manual to aid
machine language programmer.
More than 30 routines fully detail-
ed. Reader can put to immediate
use. Old or New ROMs. $6.95 plus
.75 postage. Visa, Master Charge.

Abacus Software

P.O. Box 7211

Grand Rapids, Mi 49510

TAPE MOTOR CONTROL
C1P and Superboard Users. Turns
cecorder on and off with LOAD
and SAVE. Adds on to rather than
modifying board. Parts cost about
$10. Complete plans $4.00

Bruce Miller

13325 W. Crawford Drive

New Berlin, Wl 53151

British APPLE Owners/Dealers!!!
Write now to MGA for extensive
list of specialized software and
hardware for your Apple or 2020.
We promise you'’ll be surprised!

Michael Gurr Associates

140 High Street

Tentarden, Kent

TN306HT, England

AIM-65 newsletter—Hardware and
Software, Utilities as well as Ap-
plications. Keep up to date in the
Aim-65 world. Target is published
blmonthly. Six issues $8.00 in US
and CAN ($12. elsewhere).

Target

cfo Donald Clem

R R Number 2

Spencerville, OH 45887

PET Software! Games! Graphics!
Music! Astronomy! Ham Radiol
Low cost quality software for
8K + old or new PETSs. Priced from
$2.50.

KINETIC DESIGNS—PET

LIBRARY
401 Monument Rd. #123
Jacksonvillg, FL 32211

P
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CFFSEL
OKYDOK
“PEN
DPNLUP
OPNBET
“AGOfF
QUTCH
CUTOP
P ACKX
PDUN
PMSG
PRTIBYT
PSTH
PSTL
READSC
REDROG
RSEX
GAVHEX
SAVOB J
SEARCH
START X
TGTH
IG6TL
THEEND
WSEX
WTDIR
XSAVE
ZEROD

49
188
326
379
375
99
780
68
224
191
185
69
25
24
252
135
58
as
44
61
84
22
21
418
59
62
42
97

CPCODE USAGE TABLE

*
ASL
fINE
DEY
JMP
L.BY
RTS
TYA

~DDRE 55

AY @
2Y @

31
4
10
4
1
29
5
1

BCo
RPL
INC
J5H
DRA
5EC

MODE OCCURENCES

IY 41

NONE 197

RCPEAT?

0K

bl

September 1980

,\x
M
Z

38

124
106
112
373
332
159
188
165
202
187
136
138

248
169
294

331
354

179

154

211

160
149

297

ADC
LER
cLC
INX
LDA
PHA
STA

DWW =W
[ve]

-

178
162

323

190
164

aAND
EMI
cup
INY
LDX
PLA
ray

NW O waa
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" and related Items. Master File

Classified Ads

SYM-1 EXPANSIONS: ROM — Put
two 4K ROMS in the U23 socket -
with the W7AAY RAE-1/2 Board.
$16.00 each, fully assembled,
postpaid in USA. RAM — Have up
to 8K “on board" with the W7AAY
4K plggyback 2114 RAM board.
Bare boards are $8.00 plus a $.15
SASE each. Payment must accom-
pany order. Complete instructions
are included.

John Blalock

P.O. Box 39356

Phoenix, AZ 85069

Grocery List: easy o use self-
prompting program lets user scan
master file of up to 500 grocery

Editor also incl. lets user edit,
delete, add to Master List.
Diskette and complete documen-
tation: $18.95

D R Jarvis Computing

1039 Cadiz Street

Simi, CA 93065

Integer PASCAL System for Apple
i, Compiler, interpreter and
translator included for $65. Pro-
duces 6502 code programs for
high speed. 48K Disk required.
Send for free information.

M & M Software Co.

380 N Armando #Z-19

Anaheim, CA 92808

Attention OSI C1P/SBII Owners!
“The Manual” is a comprehensive
users’ guide. Understanding
BASIC, using graphics, hardware,
mods, Interfaces, utilities, some
programs. All far $9.50.

JDS Soitware

2334 Antigua Ct.

Reston, VA 22091

*»+*pProgrammer Fatigue???
SYM-Bug/Monex adds 15 com-
mands to SYM's repetoir, in-
cluding an interactive
traceldebug. Cassette @ $200 os
$3800, $15.95. 2716 (5V)
$F000-$F7FF, $39.95. Commentad
source listing $9.95. Custom
assembly add $2.00. SASE for
more info.

J. Holtzman

6820 Delmar-203

St. Louis, MO 83130

(314) 863-5209

28:39



“NIBBLE IS TERRIFIC"
(For Your Apple)

what some of our Readers say:

NIBBLEIS: The Reference for Apple computing!

NGNS NIBBLE I8: One of the Fastest Growing new Magazines in

AR A LR LA

the Personal Computing Field.

NBBLE I8: Providing Comprehensive, Useful and
Instructive Programs for the Home, Small Business, and
Entertainment.

NIBBLE I8: A Reference to Graphics, Games, Systems
Programming Tips, Product News and Reviews, Hardware
Construction Projects, and a host of other features.

NIBBLE I3: A magazine suitable for both the Beginner and
the Advanced Programmer.

Each 1ssue of NIBBLE features significant new Programs of Commercial Quality. Here’s

subscribed to!”’

— “NIBBLE IS TERRIFIC!”

— “Certainly the best magazine on the Apple II”
— “Programs remarkably easy to enter”’
— “Stimulating and Informative; So much so that this is the first computer magazine I've

— “Impressed with the quality and content.”

In coming issues, look for:

And many many more!

NIBBLE is focused completely
on the Apple Computer systems.

Buy NIBBLE through your local
Apple Dealer or subscribe now with
the coupon below.

Try a NIBBLE!

[ L1 Numeric Keypad Construction Lab (] Assembly Language Programming Column
[] Pascal Programming Column [] Data Base Programs for Home and Business

[ Personal Investment Analysis [] Electronic Secretary for Time Management

[] The GIZMO Business Simulation Game

NOTE:
First Class or Asr Mul 13 requited tor all APO. FPO and all foreign wldressex
with the tollowing additional amounis
- USA. Cunanta, Mexwco, APQ, FPO §7.5U
— Central and South America $9 00
— Europe $12.00
— A and clvewhere $15.10

31980 by MICRO-SPARC .. INC ., Lincoln, Muss 01723 Afl nghis reserved.
“Agple Il 1y wregintered trgdernark of Apple Computer Comparny

| L No. 4 1
1 nibble I
= Box 325, Lincoln, MA. 01773 (617) 259-9710 =
§ ity nibble! -
1 Enclosed is my $15 (for one year). 1
1 [ check money order I
' (Please allow 4 10 6 wecks for delivery of Ist issue) l
l BACK ISSUES of NIBBLE arc available for I
1 $2.00 + .50 postage and handling. 1
B Name |
| g
J Address ]
= City =
I S Zip__ |
| |
9 ol



APPLE*

MICROSOFT ADVENTURE

The orlginal of ADVENTURE written for
the DEC-10 systems Is now availabte
for the APPLE. Exptore Colossal Cave
for treasures while avolding the
dangers hidden within its many
passages. 130 different rooms. 15
treasures, and characters ranging from
helpful to deadly await you within the
cave. Be careful where you step, and
alsc who's behind you!

32K disk machine language ... ... $22.95

ANDROID NIM

by Leo Christopherson

Tha game that made Leo
Christopherson famous is now
available tor the APPLE! The improved
graphics and color of the APPLE make
the game even better. Try to be the last
one to shoot the androids on the
screen. |f you do, you win! Also
includes realistic sound effects.

24K cassette machine language.. $14.95

MAGIC PAINT BRUSH

Hi-Res graphics package plus! Draw
Hi-Res pictures using all APPLE's
colors. Connect any points on screen,
fill areas, plot, rotate, and scale shape,
or 'paint” with a set of 9 brushes. Also
comes with Shape Table Designer and
2 demo programs. Slot Machine and
Applesoft Invaders.

32K disk Applesoft-ROM .. ....... $29.95

THREE-D

You don't hava to be an engineer or
sclentist to have high resolution
graphics for your computer! This
program permits rotation, scaling,
shift, distortion, and combination of
three dimensional graphics on the
screen. MP Software.

48K dIsk Applesoft-ROM ......... $29.95

16K $895
32K $1195

ATARI*

STAR RAIDERS

The best! A ROM cartridge holds the

game. A tast-paced tull-color, space
battie In which you must dafeat the
enamy Zylon ships while protecting
your home bases. Real-time action and
effects make this game the best space
game available. Sixty levels of rating
from Garbage Scow 4th Ciass to
Commander make for continuously
exciting play.
ROM cartridge

3D GRAPRICS

by Tim Hayes

High quality graphics program for the
ATARI computer ailows you to rotate,
distort, shrink, and combine three
dimension graphic projections on the
screen. With the high resolution
abilitias of the ATARI, one of the finest
graphics packages available anywhere!
{6 cassette.................... $29.95

WALL STREET CHALLENGE 8402

A computer simulation of the Stock
Exchange is easy to play and always

challenging. invest in stocks, and try to
make It big!

8K and 18K version on one cassette
................................ $19.95

ALL STAR BASEBALL 68401

Two players face each other, one at
batand the other pltcher and outfield.
innings, balls, strikes, and a varlety of
plays make for an exciting game.

Joysticks are optional.

8K and 16K versions on one cassetta.
................................ $19.95

PET*

STARFLEEY ORION

Command a starfleet! 2 player game
system includes rule book, battie
manual, control sheets. Two programs.
22 space ship types and 12 play tested
scenarios.

8Kcassette ..................... $19.95

RESCUE AT RIGEL

Search the moon base and rescue
Delilah Rookh from the High Tollah.
Automatic Simulations.

24K cassette. .......c.iiian.. $19.35

MORLOC'S TOWER

Match wits with the evil wizard and try
to defeat him! Automated Simulations.
32Kcassette.................l. $14.95

TIME TREK

by Brad Templeton from Personal
Software. Real time action. Star Trek
type gama with sound effects. There
are no ‘turns'. The action continues
whether you move or not. You and the
Klingons can move, steer, and fire at
the same time.
8Kcassette..................... $14.95

This is only a very small sample of
our product line. for a complete
selection, send $1 for our catalog
of hardware, software, and
publications and receive a $2
credit toward your first order.

APPLE, ATARL, and PET are trademarks of
Apple Compater Co., Warner Communications,

and Commodore, tespectively

(e
The Software Exchangge . s, viroro, n 03055

To order: Call Toll-Free 1-800-258-1790 (in NH call 673-5144)

Ihe Software Exchange & Hardside (Div. of Robitaille & Sons, Enterprises. Inc ), Solt5ide Publications




ORI SCIENTIFIC’S

In this issue of MICRO, the Ohio Scientific Small
Systems Journal presents a system overview of 05-65U
Level | and a very informative article on expanding OS-
65D mini-fioppy BASIC.

0S-65U Level | allows the setup of a simple, cost-
effective, muiti-terminal network using a single disk
based computer in concert with several personai com-
puters. The system is extremely well sulted for the
educational environment and demonstrates some of the
‘hidden power’ of the personal computer.

The article on expanding mini-floppy BASIC
demonstrates a clever method which allows up to 26
new reserved words to be added to BASIC.

As always, reader comments on article content are
always welcome. Piease submit suggestions, or any
other contributions, to:

Ohio Scientific, Inc.
Small Systems Journal
1333 South Chillicothe Rd.
Aurora, Ohio 44202

0S 65U LEVEL | — UPLOADING AND DOWNLOADING
ON A MULT! — TERMINAL SYSTEM

Even small systems can take advantage of the
storage capabilities of any one of a group of Challenger
computers (C-1P’s, C-4P's, and/or C-8P’s). This feature
permits networking of computers, sharing a central file
system, and even [nformation interchange between ter-
minais.

The O5-65U operating system can service and support
several satellite “‘personal computers’” from a central
host computer. Each satellite computer can be a C-1P, a
C-4P, or a C-8P, and for the remainder of the article will
also be referred to as a “terminal”. The terminal ¢an
stand alone with no reduction in its capabilities ar It can
use the resources of the host computer to extend its
capabilities. Hardware modifications, readily performed
by your OSl dealer, wlll be required. The satellite com-
puters/terminals, when initially ordered can be specified
with an “Option-11"" for the C-XP systems. The Option-11
allows up/down load as well as retaining normal
cassaette /0. The host system requires installation of a
multiple /O port board, designated as CA-10L8 for 8
ports. In general, any disk based system can serve as
the host computer. It Is convenient to choose the one
with the greatest disk storage capability, in order to pre-
sent the maximum increase in storage to each terminal.

Each satellite computer, whether the C-1P, C-4P or
C-8P, retains all the features of the stand-alone com-
puter. These features include 8K MICROSOFT (R) BASIC
in ROM, the ability to SAVE and LOAD cassette pro-
grams, and access to all the computer's . memory and
accessories. For example, the home contro! features of
a C-4P MF could be enjoyed while using the computer
for computer aided instruction.

Programs. and data flles can be downloaded from or
uploaded to the host computer in a Level | Muiti-
Terminal System. This feature permits applications
such as Computer Based Education, with the ability to
access the lesson or course on the host computer while
retaining the powerful BASIC programming capability at

each computer terminal. Sharing data and exchanging
programs while retaining isolation of each independent,
giving its user the full resources of the computer at that
station. The CPU (Central Processor Unlt) of each sta-
tion is totally available for the user, since It does not
have to timeshare its resources with the host. The
benefits of fast response, high data transfer rates, and
low cost are not compromised.

USE:

To each terminal on the Multi-Terminal System, the
host computer will function as a high speed serial port
which can be addressed by a filename. Each terminal
uses its serial port at a clock rate set by jumpers in the
host computer (with data rates up to 18.2 Kilobaud!)

To use the Multi-Terminal System, BOOT up the host
system and RUN the program MULTI. All current OS-65U
Systems contain this program on disk file. Now, BOOT
up your terminals(s), with the Cassette/Level 1 switch
positioned at LEVEL 1. If you g0 nothing else, your ter-
minal is a stand alone computer. Let's take advantage
of this status to enter a very short program.

NEW

10 PRINT “TEST MESSAGE™:END
When you type

SAVE
tha facllities of the host computer witl be made avallable
assuming the terminal switch in the LEVEL | position.
Since we wish to save this program we type

REM S FILNAM
where FILNAM is the file name of an available disk flle
on the host computer. The host computer expects the
next entry to be
LIST
which effects the transfer of the program to the host
computer's file, FILNAM. To discontinue transfer
capability to the host computer, type, for example, the
entry

LOAD <GCARRIAGE RETURN >
then

<SPACE>

The symbol <SPACE> denotes a blank space.
Similarly, the symbol <CARRIAGE RETURN > denotes
a carriage return. These symbols will be used when
there is some chance of ambiguity of notation. Other-
wise, <CARRIAGE RETURN > is assumed to terminate
a keyboard entry. If we now enter

NEW
we will clear the workspace on our terminal. We can
chack this by typing

LIST
To 'download our program from the host computer’s
disk file, we again get the services of the host computer
by entering the command

SAVE
and then
REM L FILNAM
then

LOAD
The file, FILNAM; will be transferred from the host com-
puter's disk and displayed during transfer to the ter-
minal, as we can observe by typing

<SPACE>LIST
The short program should be listed on our terminal
screen. If we had wished to list on the host computer’s
printer, the command would have been

Call 1-800-6850 TOLL FREE
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SAVE

REM P

LIST
LOAD

<SPACE>
Note: LOAD, <CARRIAGE RETURN >, <SPACE> ter-
minate link.

Provisions are made In the program MULT! to discon-
nect a terminal which has requested services of the host
computer (by typing SAVE) but has not finished its re-
quest by entering

REM L FILNAM
After approximately 13 seconds of inactivity, the pro-
gram MULT! will assume that no further activity Is ex-
pected from the calling terminal, and the host computer
will agaln scan the terminals for input.

APPLICATIONS:

Storing copies of programs, such as educational
materials, and uploading and downlcading the pro-
grams to each terminal makes these programs available
within an educationa! network. (These same dbenefits of
uploading and downloading could prove egually useful
in a small business environment.)

in 2 typical application in education, a C-8F DF might
be used as a host computer while four satellite com-
puters, say C-1P's, serve as individual student stations.
Although each sateliite costs about half the cost of a
dumb terminal, it possesses more abilities than many
nominally intelligent terminals. The program MULTI

would permit each termina! to request downloading of
the current lesson. For simplicity, the Instroctor may
wish to modity MULT! to permit automatic downtoading
to ease lesson startup for less experienced students,
Each student could then save his/her lesson onto
cassette for future use after the lesson is completed.

In a typical lesson, the student may have need of the
computing power of BASIC. A null response to a lesson
question will return the student to BASIC. After com-
pleting his/her calculations in BASIC the student could
return to the educational program with the resuits of the
calculation in hand.

In a similar manner, student responses can be
automatically stored for instructor review by writing the
educational program with storage of the answers in an
answer array. By SAVEing the student’s program in a
student file on the host computer, individual answers
can be reviewed and student progress assessed by the
instructor. These possible features are all within the
flexibility of BASIC programming. These features allow
the power of a sophisticated computer aided instruction
system to by bullt on the resources of your OS 85U host
system and the simple BAS|{C programming of MULTI.

Since the satellite stations can be run with high baud
rates and downloaded programs can themselves re-
quest downloading, then it is possible to use the exten-
sive graphics support which is available from OSI within
educational program with the resuits of the calculation
in hand.

~ TYPICAL

LEVEL 1 SFTUP

OHIO SCIENTIFIC 133 Chillicothe Road e (216)831-5600
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These ideas are intended to point out the power of
what appears to be a relatively simple program.

Summary

Several methods are available to obtain source
materials, Including cassette or keyboard entry, and
disk entry from the terminal or host computer. the
methods provide a varlety of ways to transfer materials
between systems.

Since MULTI is writien in BASIC, it provides the flex-
ibility to support your speclalized Level | needs, pro-
viding specialized uploading and downloading, logging,
and branching to special servicing programs by the
methods suggested.

Flexibility characterizes the LEVEL | System. It pro-
vides the benetit of sharing common programs and us-
ing centra) files while retaining the dedicated computer
use at each terminal. (t provides a case of “having your
cake and eating it too!"

Adding New Reserved Words to BASIC

In this article, we describe a method that can be used
by the assembly language programmer fo add new
reserved words to Ohio Scientific Microsoft BASIC on
mini-floppy disk based computers using 0S-650 B3.x.
This method involves mimimal changes to the BASIC in-
terpreter. These changes can be accomplished by seven
POKEs. Using this method, one can add up to 26 new,
words, each of which Is a single letter followed by an
asterisk (*). To simplify the assembly language code, we
require that each new reserved word c¢ontain no embed-
ded blanks. Each new word can be executed either in the
immediate mode or from a running program.

Ohio Scientific Microsoft BASIC is implemented by an
interpreter. This means that the BASIC program is
stored in memory in ASCl), just as It was entered from
the keyboard {with exceptions which we will describe
later). When a BASIC program Is running, the interpreter
(a machine language program) examines each line, ex-
ecutes the appropriate code and then advances to the
next line. To do this, the interpreter maintains a pointer,
which we will call TXTPTR, that points to the area in
memory which contains the BASIC statement currently
being interpreted by the interpreter. Note: A pointer is a
word in memory that contains an address.

TXTPTR Is a 16-bit word at $C7 and $C8 on page 0. The
low byte of the address Is at $C7 and the highbyte is at
$C8. Note: § is ‘shorthand’ meaning hexadecimal. When
the interpreter begins to scan a line of BASIC code, TX-
TPTR points to the first non-blank character on the line.
After interpreting the line, TXTPTR must be incremented
until it points to the byte containing the terminator for
the line, either $00 or $3A (carriage return or colon,
respectively).

As we said previously, a BASIC program is stored In
ASCIl as it was entered from the keyboard. One excep-
tion is that a carriage return is stored as $00. The other
exception is that all reserved words (PRINT, NEXT,
GOSUB, etc.) and all operators (*, + , AND, SIN, etc ) are
"“tokenized", that is stored in one byte in a special code
which is not standard ASCII. The token for an asterisk is
3A5.

LN

When a line of a BASIC program is stored in memo
the first byte after the line number is one of the token
The one exception to this is a LET statement which
omits the reserved word LET. That is, LET X=0 or X=0.
Hence, it the first group of characters on a lire is a word
which Is not a BASIC reserved word, the interpreter bran-
ches to the code for LET. This is where we insert a JSR
to our new code which will look for new words and ex-
ecute appropriate code if one Is found.

The code for LET begins at decimal address 2470 (OS-
850 V3.x on mini-floppy). The first three lines of this
code are, In machine language, $20, $2E, $OF, $85, $96,
$84, $97. We replace these seven bytes with hex 20, 00,
50, EA, EA, EA, EA. This calls a machine language
subroutine at $5000.

Address $5000 is where we will put ocut new code.
this address can be changed to any other available ad-
dress by the user. The changes in these eight bytes can
be accomplished by:

POKE
POKE
POKE
POKE
POKE
POKE
POKE

2470
2471.0
2472, 80
2473, 234
2473, 234
2475, 234
2476, 234

An appropriate place for these POKEs is in BEXEC™.
They can 2lso be put at the beginning of a BASIC pro-
gram which contains a new reserved word. In our sample
programs we put our new code at $5000. After the new
code is assembled, it can be stored on disk with ¢
DISK!“SA--" instruction and then brought into memory§
by a DISK!CA--"". Thus, on the disk which contained our
sample programs, we added to BEXEC® the seven
POKEs above and a DISK!"CA~-" instruction.

In Listing 1 we introduce one new word, C*, which in-
itiates a machine fanguage screen clear, The program
is, in outline, the following:

Step 1) Check the second character on the line to

see if it is the token for an asterisk. Then see
if the first character is a C. If either of these
fail, branch to BACK where we executed the
machine code that was deleted from LET,

then RTS back to LET.

Step 1) If the line Is C* then execute the screen clear

code.

Step 1IY) Add 2 to TXPTR.

Step IV) At this point we want to return to the point
from which LET was called, so we can pro-
ceed to the next line. Execution of an RTS,
however, will take us back to LET and a syn-
tax error will result. Thus, we first execute
PLA:PLA to remove one address from the
stack and then RTS.

In the next example we insert two reserved
words: G* as above and S* which will act as
a switch to enable or disable the scrolling of

Call 1-800-6850 TOLL FREE
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Listing 1t

17
ndl
34
40

200
304
311
jexd
330
34D
3sC
340

wE0

sAn

coL7-

unNag=

5000

5000
5002
5004
5008
5008
5099
S0dE
566D

S90F
S812
5013
5015
E133:]
3019
50AE
581K
S01F
Je21

3023

5024
028
3029
S02B
S02D
S02F

503

%033
T024

5035

the screen after a PRINT. The effect of 8™ is
the same as:

X = PEEK(9770)

IF X =64 THEN POKE 9770,0

IF X =0 THEN POKE 9770, 64

TXTFT&=4C7
TOREN=%AS
x=45000
AQO0) NEWORD LG¥® we:
&107 LDA XTFIRY,Y qet 2na cohr ot ine lice
C?AS ChE OTDKEN
DG2€ ENE BALCK 3? not star toben tnen RTE
es DEY
BI1CY LDA (TXTFYR),Y qet ist chr of Lhe dine
C943 oMP e C
po27 ENE ZaACK \f no: 'CY thesn bacy to LET
jcose Yor new reserved word beminid NeTe
AS2E NEUCDE LDA €22 ASCYIT for a blank
ajd o LDY 690 reany for irdexed STa
AZGB LOX o8 ro. of pages on screén
990000 CUTIT Sya sDOGO.Y
[o3:3 INY
DaFa BNE PUTIY
EE27SD INC FUTITS2 if ¥ rolls ever tnen charge
CA DEX * Page
DaF4 ENE PUTIY
A9DD LDA deDD revtore far
BD(7S0 STa PUTIT.2 ngxt eall
[
ineed to uedate TXTFYR bherore retura ta EASID
ASCY UFDATE LDA TXTHTR
18 CLC
4902 ADC 62
BSC7 STA YXTFTR
ASCH LDA TXTFTR+L
4908 ADC ¢¥ add the carrzy af it'c there
B85CB STA TXTFTRel
;row TXTFTR points to the ends-of-line marker
jthere 2re tupg return addresaés on Lhe slack
;eud]l off vhe tos one 50 thal wu rewurn Yo the
splace wnere LIT wss called, :insteus af Lo LET
48 FLA
&6 FLa
60 RTS
3
TEACK v b maechine code ULhgl was rizleted fras LET

iang replaced by JSK 35000

engh LEYTE $00.408 ,$0F . 585, 1%4,444,$97

o RTS

AN

Listing 2 is outlined as follows:

Step 1) Compare the second character on the line and
the token for an asterisk. It it isnt, then branch to BACK
gs in the first program.

Step M) if it Is an asterisk, then enter a loop which com-
pares the first character on the line and the entries of a
table called, NAMTBL, which contains all the tagal
characters. In the sample program the table has three
entries, ‘C', ‘S, 0. The zero marks the end of the table. If
this last entry is reached, then we branch to BACK and a
syntax error will eventually result. This table can be ex-
panded to up to 26 letters in any order.

Step (1) If a match is found, then we use the Index
register from the compare loop to get an address from a
tabie of addresses (actually a double table; one for low
byte, one for high byte), put the address into a JMP in-
struction and then execute the JMP. The effect is the
same as an indirect JMP.

Step V) After executing the code which is appropriate to
the word, exit through UPDATE, as before.

Foliowing the steps outlined in example two, 24 more
reserved words may be easily added.

Listing 2

10
hdd
37
4
5y
40
bl
40
0
100
110
2
130
18
150
340
t7D
an
196

TOC? 4
qoAZs

20006

Suds AdO:
w02 ELCT
SCba COAS
5406 D04
5048 88
Sone Azan
L00b 202450
SobE FOAC
5010 €R
5011 D1C7
L0133 DAF4

S01% BD24SY
5019 abp225h
So81€ ED28SDH
ga1£ BD23SD

5822=

2023=

%821 ACFFYF

624 A3
5025 53
5026 00

5027 2€
5028 44

5B2E AR20
5820 AQ0Q
S5L2F AR08
5031 99a0D0
5034 B
5037 GAFA
$037 €E3250
T93A CA
5036 DOF4
5430 A900
5p3fF BO3IITD
5042 0008

£044 ADIALE
“04T 494n
TN40 JD2ATE

S840 ASCY?
S04E 1@
S03F 007

: S0Ld ASCS

T05L 494D
=977 BLCE

0I5 68
505A 48
SASE 69

50SC 20
5050 2€
Z0SE OF
SASF 8%
TaAR 98
ab&t B4
S842 97
Sbs3 &9

Ty TFTR=4C7
YULEN=A2S

»=45300
NEHUKD LOY 01
LA (TXTEIRS, Y
CrHF 4TOREN
ENE EACK
DEY
LOX 85
LDA NAMTBL,X
BEG BACK
WX
ChF
ENE

qet Zrs oie af the lire

17T cotu star toren therm RTE

LDOF
17 at eng o' tanle
(TXTFTRY WY
LOOS" keep trylng 17 no mster
h

FOUND LDa
s57a
Loa
S7A

LOADR-1,X
JMPLO
MIADR-1,X%
JHPKT

et asdress, lo byte

pet agodress, N1 dtte
UMFLDaxe)
UMPHI=xe2

JMP SFEFF Py the time Lhi4 1§ ederuse

the agcress 1s changed

T

AMYEL .EYTE 'C’,’S5°,Q

i
LOADR SBYYE $2E.$44

MIADK VEYTE
'

H

jcode for new resarved word begins here

ASCIY for blaar

ready for 1ndeiie< 5TA
noa-. ouf pages an screen

LDA 432
DY 80

LDx ¢4

aTA
INY
ENE
INC
DEX
BNE
LDA
5T~
BNE

V
C.CODE

PUTI1T

FUTIT
PUTITZ 1f ¥ rolle over Lnen

yoQe

chEnge

FUTIY
00
FUTITe2
UPOATE

restwore for
aent £all
always Drancnes

].CADE LOA 9771
EQ& 0¥4)

74 9770
srves to wpsate TYTFTR before rebunn to LasIc

Ui D&TE Lléa TAFETE
CLC
ALLC 42
LDA TXTFTR-Y
AOC ¢0
ETa YxTFTEe1
inow TXTFTR puints Lo the unA-of-iing mzerer

584 LMt carrm gt xt's there

TLhere 2re L90 return aZ4resees On Lni Stacy
ip)l off the tap Ofe $0 TNAL we rerurrn Lo tno
iplace where LET wac rcollea, ireteod of te LET
FLa
PLA
RTS
{BACK i1s tne machire ¢o4e “hal W5
;ana replaces Do ISR $5000

E&ACK

deletea from LET

LEYTE $20,32E,38F, 609,890, 4849,497

RTS
-END

OHIO SCIENTIFIC 133 Chillicothe Road ® (216)831-5600




SOFTWARE

051

Video Games 1
Head - On. Tank Battle, Trapl!

Video Games 2 15

Gremlin Hunt, Indy 5000, Gunfight

Board Games 1 15
Cubic, Mini- Gomoku

Dungeon Chase 10

A real-time, D&D , video game

C1 Shorthand 12

Two key command entry

One tape supports all recent ROM systems.
Color and sound on video games. Some

programs on disk.
FREE CATALOG
Orion Software Associates
147 Main Street
Ossining,NY 10562

@il rogressive

e (omputing
OHIO SCIENTIFIC

Hardware: C1P VIDEO- gives true 32 or 84 chr/line with
guard bands. This is not a make-shift mod. It makes your
video every bit as good as the 4P’s plus you have switch
selectable 1,2 and 3 MHz CPU clock as well as 300, 600
and 1200 baud for cassette and serial port-all crystat
controlled. Send for our $1.00 catalog for more details.
COMPLETE PLANS......... $1B.95KIT......... $30.95
or send your 600 board to:

Rick Lotoczky

3281 Countryside Circle

Pontiac Twp, M| 48057
and he will install the video mod for just $79.95.
OTHER mods available: Add sound:RS-232 port,
cassette motor control, cassette interface plans. (300,
600 and 1200 baud)
SOFTWARE: (with documentation) for C1, C2, 4P and BP.
Chess 1.9, Backgammon, Excellent Card Games, Arcade
type games, Utility Programs, Mini Word Processor,
Memory Maps, Editing Cursor, etc.
Catalog with free program (hard copy} and Memory Map
for BASICin ROM Models........................ $1.00
We now accept VISA.

Progressive Computing

3336 Avondate Court
Windsor, Ontarlo, Canada N9E 1X6
(518) 968-2500
Note: Any modification will VOID your OSI| warranty.

WP-6502

a very fine word processor

ror BHI0 SGIENTIFIG

Tape (C1.C2.C4) ..... $75 8”650 &8 650U ..... 2125
5" Disk (C1.C2,C4) ...875 Descriptive
8" Disk for 85D ...... $£75 Brochure ........ FREE

Dwo Quong Fok Lok Sow
23 East 20th Street
New York City, New York 10003
(212)685-2188

MICROCRIESS
for the AIM

HBRO SOETHIARS

AIM MicroChess with Player's and Programmer’s Manual,
complete Source Listings, Object on Cassette Tape.
$15.00 plus shipping [$1.00 US/$2.00 Anywhere Else]
MICRO Software, P.O. Box 6502, Chelmsford, MA 01824



MICRO CLUB CIRCUIT

N.E.O. Apple Corps

Meets on the third Saturday of each
month. Various sub-groups meet during
the month. Over 170 members in this
fairly new group. They ¢an be contacted
at:

N.E.O. Apple Corps

P.O.Box 39384

Cleveland, OH 44139
“Our newsletter was incorrectly listed. If
anyone requests information on APPLE
BITS they may use the above address.
Our primary objectives are to inform
area Apple owners of new points of In-
terest and to introduce the community
to personal computlers through monthly
demonstrations.”

Wollongong Computer Club

Meets every fortnight and inciudes a
number of small users groups. Presently
they are TRS-80, OSI, Pet, Apple, Z80,
8085 and Sorcerer oriented. Address any
correspondencs to:
Paul Janson
14 Hayward Street
Kanahooka, NSW 2530
Australia

“We also have members with no
machine just a common interest.”

Applesaed

Meets every other Wednesday at 7:30
p.m. at local computer stores and other
locations depending on the program and
facilities required. Publish a newsletter.
Dr. Terry Mikiten is President. Address
inquiries to:

John Ghidoni, Treas.

12801 Huebner Road

San Antonio, TX 78230
“‘We aim to provide a forum for informa-
tion exchange, to provide education in
the techniques and application of the
apple computer by members and outside
sources and to provide an interface with
other simllar clubs throughout the coun-
try, specllically including the Interna-
tional Apple Core.”

The G.R.A.P.E.
Group for Religlous Apple
Programming Exchange

A new international group, and as such
they do not have membership maetings.
They express their purpose, interest, and
activities to be together in a common
desire to share their faith and gifts in
APPLE programming. They publish a
monthly newslatter, The Grape Vine.
GRAPE's full policy statement will be

Video Plus II™ now offers:

® Character Generator in EPROM
Design Your Own Characters up to 8 x 16 Dots
® Programmable Character Width
Well Spaced 80 Character Lines with 7 x 9 Upper
and tower Case for Word Processing
Dense 136 Character Lines with 5 x 7 Upper Case
only for a 4000 + Character Display
Reverse Video on Selected Characters
Extra 1K RAM for Programming
Improved ASK Software in EPROM:

Fully AIM, SYM, KiM, Compatible

Works with Monitors, BASICs, and Editors
Supports Fast Hardware Scrolling

Flicker Free Operation

Improved Stand Alone Option - $20

6502 Based Stand Alone System

sent to all persons expressing an in-
terest by writing to:
G.R.A.P.E.
Stephen M. Lawson
P.0.Box 283
Port Orchard, WA
98366

Permlan Basin Amateur
Computer Group

Meets on the second Tuesday evening
and the second Saturday at different
locations. John Rabenaldt is President
over 15 members. Several specall in-
terest groups. Write to:
John Rabenaldt
Ector County School District
Box 3812
Odessa, TX 79760

“AIM: To exchange information on small
computers and assist in hardware and
software projects.”

Salem Area Computer Club
Address Change

The new address for this club is:
3485 Mock Orange Ct. South
Salem, OR. 97303

The original VIDEO PLUS™ cost $245 and the ASK EPROM

was an additional $45, for a total package price of $290.
Now, for just $5.00 more, VIDEO PLUS II™ includes all the
features of the original board, the improved ASK EPROM,

only $295.

ASK Software Supports the Stand Alone Mode

Communlcation Option - $35
Includes Programmable Baud Rate
Handles RS232 and 20 MA Current Loop TTY

Blank/Unblank Portions of Any Line

5

all of the features listed above, and other enhancements for

Other improved products include MOTHER PLUS [I™
PROTO PLUS lI'*, and A PLUS ™. Available 1 October
1980. Write or call for additonal information, data sheets,

| HE|

etc. All prices are US/Canada only and do not include shipp-
ing or applicable taxes.

COMPUNERIS

34 Chelmsford St., Chelmsford, MA. 01824 617/256-3649



PET VET

Loren Wright
P.O. Box 6502

Chelmsford, MA 01824

As the newly appointed ""PET
expert” on the MICRO statf, I'd
like to introduce myself. ) have
experienced many of the same
Joys and frustrations you have,
from the early lack of documenta-
tion to the arrival of the new
ROM's, My experience with the
PET inciudes applications to
teaching, interfacing peripherals
and instruments, hardware modi-
fication, character set substitu-
tion, and extensive programming

| will increase my knowledge
and experience by constantly
raviewing the literature, keeping
track of new deveiopments in soft-
ware, hardware, and firmware, and
by strengthening my communica-
tion with Gommodore. Using the
MICRO Lab's PET system, I'll be
testing programs and products for
the PET, and increasing my own
‘“hands on’" experience. As part of
MICRO’s commitment to the PET,
| will become truly an expert. We
are aware that many of the PET-
oriented magazines are no longer
in existence, and it is MICRO's in-
tent to increase our PET coverage
to help fill that void.

Meanwhile, Il be working to ex-
pand and improve MICRO's PET

more PET articles, keeping you in-
formed of new developments, and
answering your guestions in a
“PET VET" coiumn. In the August
MICRO we published James
Strasma’s review of the Program-
mer's Toolkit, and you can expect
that other new PET/CBM hargd-
ware, software, and firmware, will
be reviewed in future issues.

If you've been wondering where
to send that PET/CBM article, this
is the place. Send for a MICRO
writer's guide If you're having
trouble getting started. Also, send
In your questions for the PET VET
column. They can be directed
toward any aspect of PET or CBM
use.

Finally, remmember that there is

in BASIC and machine language.

coverage. This means printing

someone here at MICRO who
knows and cares about your PET.

/

Microbes and Updates

Les Cain found that in “OS! BASIC in
ROM, What’s Where” (23:65) the five missing
keywords can be found by changing line 120
to:

120 FOR C =41062 TO 41089 STEP 3

The program will then include:

AC69 AND
AC66 OR
BAEF >
ABDS8 =
AC96 <

Wendall A. Malpass of Wake Forest, NC.
sent the following variations in for some
AIM-65 programs:
from 19:38 “Clear”

Location 0305 - LDA 035F

should be: LDA 035F, Y
Location 035F - 43 4C D2

should be: 43 4C 52
Reference to loaded character is at 034E, not
0340.
from 19:39 ‘"Mover”
Location 02C A - 4E 45 D7

should be: 43 4C 57
and from 12:7 "“Write to Memory"'
it not printing, last line cannot be read. |
changed location 0058 to: JSR E993
then, location O0OF to: BEQ 005B

0027 to: BEQ 005B

location OO5E
HBRK!).

Jerry Tenenbaum of Toronto, Canada, sent
in the following tnformation regarding the ar-
ticle “Plotting a Revolution' in 16:5:

On page 8, byte 1E6B should be E2 (not EC)

Loren Wright, MIGRO PET Specialist,
found the following microbe in “Plotting with
Special Character Graphics’ 24:11:

On page 13, Figure 1, the second row of sym-
bols was upside down. The whole figure
should appear in this order:

ol ||} 0| o
[ P T e e ol

Figure 1

Marvin Dedong of Point Lookout, MO
found that;
The Morse Code Send/Receive program
described in 21;19 will not work if a Mother
Plus Is attached to the AIM 65. The mother-
board’s IC U2 prevents any device on the AIM
65 from pulling the IRQ pin low. One solution
to get the Send/Receive program to work is
to disconnect pin 1 of U2, another solution
wouid be to disconnect the motherboard for
this program.

The Mother Plus has recently been re-
designed and no longer presents this prob-
lem. y,

“RTS" is preferred over




A Versatile HI-RES Function Plotter for the

APPLE Il

‘Qb‘\f‘b"/'b‘\/‘bﬂ‘V‘b‘.r‘b/\V‘b‘\r1b‘\V‘b‘\f‘b‘\v‘b“r‘b‘\y‘b‘\r‘b
One of the obvious uses for APPLE HI-RES capability is
to plot various mathematical functions. The program
presented here is very general purpose and permits the
user to simply plot any expression as a function of angle
from 1 to 360 degrees. A modification Is included which
will permit the program to be used on an ATARI as well.
4\/\v4bf\v4b/\r1»‘l/Qv4bf\rﬂbﬂ\/1bﬂ\v4bﬂ!vﬂbﬂ\fﬂbﬂtfﬂvﬂbﬁ\rﬂvﬂlfiv

A few years ago when scientific
calculators first made their ap-
pearance | was enchanted by the
ease with which calculations using
transcendental functions could be
accomplished. This prompted me to
dust off the old trigonometry book
and delve into some basics through
which | had once passed somewhat
painfully. Maybe pain isn’t the word.
Probably boredom and drudgery
would be better words. Log and
function tables are probably the on-
ly documents with less magnetism
than the Little Rock telephone book.

YL = SIN (X »

September 1980

|} expect that many a budding
mathematics curiosity has
atrophied over the dryness of iog
tables.

With the power and freedom of
this nifty calculator at hand | sud-
denly found myseif unfettered by
the yoke of boredom and | swiftly
recovered much of my early curiosi-
ty by travelling quickly through
basic trigonometry. Gone were the
stumbling blocks of took-up tables
and | was able to travel down many
diversionary “what if’s" to see what

David P. Allen
19 Damon Rd.
Scituate, MA 02066

really happens when certain values
change in mathematical formulae.

But as exciting as all this was,
and because much of mathematics
requires visual images, | looked for-
ward to a time when, with the help of
a small computer, | could generate
graphs and figures as well as
numbers to excite and satisfy my
curiosity.

And so it was that after acquiring
an Apple Il computer, one of my first
exercises was to develop a program

CHRHNGE LIN £
it QEQ}A!E 1910 A5 CESIRED AND

JB1219 Y1 =

C0S (2 B O

MICRO -- The 8502 Journal

SIN XD ¢ €05 ¢2 £ X

28:49



which would use Apple's excellent
high-resolution graphics to plot the
path of a variety of mathematical ex-
pressions. This program is the
result and | have had much, much
fun with it.

The program was deveioped on an
Apple Il with 48K of RAM and an Ap-
plesoft ROM card. The entire pro-
gram takes only slightlty more than
3K of RAM, depending on the com-
plexity of the function being plotted.

Those who do not have the Ap-
plesoft ROM card may still use this
program by changing line 480 to
read “HGR2" instead of “HGR"
under these circumstances the
function plotted formula will not be
printed at the bottom of the screen.
All other functions work as-describ-
ed.

The heart of the program is line
1010 which contains the function
being. expiored. A typical function is
listed here. When run, the program
first defines some trigomometric
angd hyperbolic functions which are
not directly avatlable in Applesoft
Basic. It then proceeds to piot the X
and Y axes. As currently arranged
the expression under investigation
is plotted as a function of changing
angle, from 1 to 360 degrees. By
changing lines 670 and 900 other in-
dependent variables could be in-
troduced. The program s complete-
ly protected against off-scale plot-
ting and automaticaily scales itself
for the range of independent
variables selected.

When the plot is completed the
program dutifuily presents a print-
out of the function and awaits your
pleasure at the push of the return
key. It then presents you with a
helpful list of all of the additional
functions defined by the programin
addition to those resident in Ap-
plesoft Basic. Line 1010 is listed
and the cursor invites your screen
editing of this line for further varia-
tions.

A word of caution: any attemp?t to
plot mathematical “no-no’s” such
as square roots or logs of negitive
values will earn you a quick error
message. Do not despair. Use of the
ABS command will quickly get you
back in business when these values
crop up!

28:50

This program has all kinds of
tinkering possibilities. You might try
surrounding line 1010 with a FOR...
Next loop to Introduce other
variable changes and to aliow

conveniently type into line 1010 al!
at once. Just beware! This program
is subtly laced with a curious nar-
cotic which has been known to keep
the user awake ail night! Have fun!

longer expressions than you can I
FIST
100  REM oo 3k koot e 3 sk ook sk e ok ok 3 ok K 3 ok ok ok e 3k K
110 REM % FUNCTION PLQITEK *
120 REM * BY DAVID F. ALLEN *
130 RE™M =% (C) COPYRIGHT 1980 x
140 REM % AFPLESOGFT 11 BA&SIC =
Cour’t‘esy of Roger Wagner's “VAR-
150 REM **299:**4************31*;
160 REM
170 REM
180 REM THIS PREGRAM PLETS A
190 KEmM CURVE FOR ANY EXPRESS-
200 REM I0ON AS A FUNCTI12N O@F
210 REM INCREASING ANCLE FROM
220 REM 1 TO 360 DEGREES.
230 REM CHANGE LINE 1010 TO A
240 REM  FUNCTIGN YCOU W1SH 10
250 KREM  PL@GT.
26G REM
270 REM
230 REM *% DEFINE FUNCTIONS =*xx
290 KEM
300 DEF  FN SCHX)> = 2 /7 ( EXP (
XY + EXPF C - X)): REM SECH
(x>
MO DEF #N CCH(X) = 2 /7 ( EXP (
Xy = EXP ( - X))t REM (CSCH
(X)
320 DEF FN CTH((X) = EXP ¢ - X)
/7 ( EXP (X)) ~- EXP ¢ - X3) %
2+ 1! KEM CBTHXD
330 DEF FN SEC(X)> = 1 7 (COS (X
)¢ DEF FN CSC(X) = t 7/ SIN
(X>: DEF FN CeT(XY = 1t 7/ T1AN-
X))
340 DEF FN SNM(X) = ( EXP (X) =
EXP ( = X)) / 2: REM SINH(
X)
350 DEF FN COH(X)Y = ( EXP (X) +
EXP = X)) / 2: REM COSH(
x>
36C DEF FN TAH(X) = - EXP ¢ -
X) /7 ( EXP (X> + EXF ¢ - XD
) » 2 4+ 1t REM TANH (X)
370 REM
380 REM
2390 REM »% PLAT GRAPH AXES *%
400 REM
410 HOME
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420 REMm 960 REM

430 REM M™MDVE CURSOR T@ BGTTOM 970 REM

440 REM LINE. 980 REM NEXT LINE DESCRIBES
450 REM 990 REM FUNCTION T2 BE PLO@TTED
460 VTAB 24 1000 REM™

470 REM 1010 Y1 = SIN (X) + CO8S (2 % X)
430 HGR

490 HCOLOR= 7 1020 Y = Y + Y1

500 HPLOT 0,80 T9 279,80 1030 Y = Y * 20

510 HPLOT 0,16 TQ 0,143 1040 REM

520 F@R I = 0 10 279 STEP 170 1050 REM SCALES X

530 HPL2T 1,78 T0 I.,82: HPLBT 27 1060 REM

9,78 TO 279,32 1670 X =1 * §

540 NEXT 1 1080 KEM

550 FER I = 16 TO ta4 STEP 16 1090 REM RELATES PLET TG X AX1S
560 HPL@T 0,1 TD 4,1

S70 NEXT I 1100 REM

580 REM » 1110Y = - Y + 80

8590 REM FLAGS FBR FIRST PL®T 1120 RFEM™

600 REM AND SCALE. 1130 REM SUBROUTINE PREVENTS
610 REM 1140 KEM OFF-SCALE CRASHING.
620 F = 0:6G = O 1150 KEW™

630 KEM 1160 GIsSULB 1830

640 REM R AND R2 MAY BE SEI 1170 KEM

65C REM FOR OTHER LIMI1S. 1180 REM PLOTS FIRST PBINT.

660 REM 1190 REWM™

670 R1 = 1:$R2 = 360 1206 1F F = 0 THEN HRHPLIT X»YiF =
630 REM 1

690 REM 1210 HPLZ21 1O X»Y

700 REM %% BEGIN PLDOT % 1220 NEXT 1

710 REM 1230 PRINT ¢ LIST 1010

720 KEM CHANGE STEP FOKk MOKE 1240 REM

730 REM ©Or LESS RESGLUTIEN. 1250 REM  BLANKS BUT LINE +4

740 ®EM IF R1 » R2 THEN STEP 1260 REM AFTEk LISTING

750 KEM M™MUST BE NEGATIVE. 1270 REM  LINE 1010,

760 REM 1280  KREM

770 FOR I = RY 10 R2 STEP & 1290 PRAE 16165 160: POLKE 1617, 16
780 REM 0! PEXE 1618,160:t POKE 1619,

790 REM NEXT 3 STEPS ESTABLISH 160

800 REM KRRIZONIAL SCALE. 1300 REM

810 REM 1310 REM WAITING FOR YQUK PLEA-
B20 IF ABS (R1) > = ABS (R2) THEN

R = ARS (RI) 1320 KEM SUKE! PUNCH "RETURN'
830 IF ABS (R2) > = ABS (R1) THEN

K = ABS (R2) 1330 KEM 10 CCNTINUE!

840 1F &G = 0 THEN & = 70 *x 4 / R 1340 KEM

G = 1 1350 PCXE - 163635,0: wWAIT - 16
BSO X = 1:Y = O 334,128

860 REM 1360 KEM

870 KEM CONVEKTS DEGREES T@ 1370 REM

880 REM RADIANS. 1380 REM THROWS PREVIOUS <XEY-
890 REWM 1390 REM STROAKE AWAY wITH

900 X = X * 3.14159 / 180 1400 KEM *GE1 Zg'!

310 REM 1410 REM

920 REM PREVENTS CRASHING WKEN 1420 GET 28

930 REM X = O. 1430 KEM

940 KEM
950 IF X = 0 THEN X = .00001



1430 REM e ok sk s ok ok ke 2 ok 3 ok ol e ok R o R 0K a0k ok ok ok sk KoK ROk
1440 REM CLEAR SCREEN AND . -
1450 REM PRINT FUNCTIONS FOR x FUNCTION PLOTTER *
1460 REM REMINDER. * *
1470 REM * ~-->TABLE QF VARIABLES<-- %
1480 TEXT : HOME x *
1490 PRINT TAB( 9)3"SECANT = FN SR o oK oK ok K ok o K o sk R K Ok ek 3 ok e o ok ok Rk
SECCX) CCH(*> - HYPERBOLIC COSECANT
1500 PRINT TABC 9)3"C8SEC = FN 210

CSCex)y™

1510 PKINT TABC 9)3"CBTAN = FN COH (%) ~ HYPERBOLIC COSINE
1520 PRINT TABC 9)3“SINH = FN

SNK(X) " - AN G

1530 PRINT TAB( 9)3“CBSH = FN ggé(*’ COTANGENT

COH(X)>"

1540 PRIN1T TABC 9)3"TANH = FN CSCe%) ~ COSECANT

TAH(X)* 330

1550 PRINT TAB( 9)5"SECH = FN

SCHCX) ™ - CTH(*) - RYPERBOLIC COTANGENT
1560 PRINT TABC 9)3*CSCH = FN 220

CCHCX) "

1570 PRINT TABC 933 "COTH = FN F - FLAG F2R FIKST PLGI

CTH(X) ™ ‘ 620 1200 1200

1580 REM

1590 REM NOW WE SET UP LINE G - FLAG F@R SCALE

1600 REM 1010 FOR EDITING. 620 B40 840

1610 REM ‘FBAKE 32, 2' MGVES

1620 REM MARGIN S@ CUKSBR CAN I - LOOPING VAKIABLE

1630 REM FIT IN FRONT. 520 530 530 540 550 5560 560
1640  REM 570 770 850 1070 1220

1650 VTAB (12)

1660 PRINT *CHANGE LINE 1010 AS R - SCALE FACTOGR

DESIRED AND' 820 830 840

1670 PRINT "RUN AGAIN!"

1630 POKE 32,2 Rl - PLOTTING RANGE - START
1690 LIST 1010 670 770 820 820 B30

1700 REM™

1710 REM N@W WE RESTORE MARGIN RZ - PLOBTTING RANGE - END

1720 REM AND MBVE CURSOx IN 670 770 820 830 830

1730 REM FR@NT @F LINE 4.

1740 REM 5 ~ SCALE

1750 PXE 32,0 840 1070

1760 PBKE 37,13: FOKE 3650

177G REM SCH(*) - HYPERBOLIC SECANT

1780 END 300

1790 REM™

1800 REM SCAL.E AN?I‘CRASHING SEC(*) - SECAV_I

1310 REM SUBRBUTINE. 330

1820 REM

1830 IF X < D THEN X = O SNY(%) - HYPERROLIC SINE

1840 IF X » 279 THEN X = 279 340

1850 IF Y < 0 THEN Y = O

1860 1K Y > 199 THEN Y = 159 TAH(*®) - HYPERBOLIC TANGENT
1870 RETUKN 360
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RORIZONTAL PL3TTING
300 300 310 310 310
320 320 330 330 330
330 340 340 340 350
360 360 360 360 850
350 950 1010 1010

1210 1830 1830

X =
300
320
330
350
200
1200

Y -
850
1110
1860

1030 1030

1850

1020
1210

1020
1200

FUNCTION VARIABLE
1020

Yt -
1010

23 -
1420

END 9F VAR. LIST

B S S o S Yo Y S S Vo o S o Y Yo S S S %)

David P. Allen is founding partner,
chairman of the board and executive
producer of the Video Picture Com-
pany, inc¢., Boston.

His technical background in-
cludes consulting englneer for
Boston Broadcasters, Inc. to design
and build a new VHF facility for
channel 5 in Boston. Developed and
operated for channel 5 the first elec-
tronic news gathering mobile unit in
New England.

Senior Engineer, consultant for
RCA Corp. in designing educational
television facilities.

David Allen’s other publications
include “Television System Design”
for the United States Air Force, He
is also a contributing editor for
Videography Magazine with mon-
thly production column and other ar-
ticles.
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Here’s a bonus for Atari 400 and
800 computer users. | discovered
that with only stight modification
the function plotter program runs
beautifutly on Atari 400 with only 8k
of memory. The only feature {eft off
from the Apple program is the list of
functions, since the Atari basic has
no ‘FN’ command. Atari users would
do well to note that contrary to
some Atarl instructions, there is
not'TAN' function in Atari basic. The
dilemma fo this absence is easily
overcome by using ‘SIN' function
divided by ‘COS’' function whereever
a target is to be derived. Here is a
listing for Atari computers.

m

September 1860

18 40

1850

KEYSTROKE USERUPPER

VALUE

320
330
350
900

1070
1840

VERTICAL PL@TTING VALUE
1110
1860

1 REM FUNCTION FLOTTER PROGRAM 2653 REN X=8.

2 REN BY DAVID P. RLEN 2634 ReEN

3 REM ATART FLOATING POINT BASIC 2655 Re

4 REN COPYRIGHT (C) 1939 2860 IF X=B THEN %=1 9E-05

S ReH 2858 RB)

6 REM THIS FROGRAM PLOTS A 2851 REM

7 REH CURUE FOR ANY EXPRESS- 2852 REM NEXT LINE DESCRIBES
8 REM ION AS A FUNCTION OF 2853 REM FURCTION TO BE PLOTTED.
S REM INCREASING ANGLE FROM 2654 REH

180 REH 1 7D 368 DECREES. 2855 REA

{1 REM CHANGE LINE 2960 2906 Y1=SINCXIXCOS(XA2)

12 REM{ TO A FUNCTION YOU WISH 3808 Y=Y+l

13 REM TO PLOT. 3iee Y=YiZ8

14 REM 3150 REM

{5 REM 3151 REM

48 REM ESTABLISH GRAPH STARTING 3152 REM SCALES X.

41 REN AND ENDING FOINTS. 3152 REU

42 REM 3154 REM

43 REM 3288 X=IXS

58 Ri=1:R2=368 3258 RENM

88 REM 3251 REM

89 REM 3252 REM RELATES PLOT TO X AXIS.
99 REM SET GRAPHIC PARRAMETERS 3253 REM

91 REM 3254 ReH

9z RENM 3380 Y=-Y+48

168 GRAPHICS 7 3358 ReA

280 CLOR | 335! REM

258 SETCOLER 4,9,4 52 REH SUBKOUTINE PREVENTS
268 REN 3353 REM UFF-SCALE CRASHING
263 REN 3354 REM

278 R FLOT GRAPH AXIS 3355 REM

271 REM 3488 GUSUB Seoee

272 REM 3456 REM

368 PLOT 1,1:0RAUTO 1,88 3451 REM

498 PLOT 1,48:DRANTO 157,48 2452 REM PLOTS FIRST POINT.

586 FOR I=9 T0 80 STEF 13 2452 REH

£88 PLOT {,1:0RANTD 3,1 7454 REN

788 NEXT 1 3508 IF F=0 THEN PLOT X,Y:F=1

688 FOR I=1 TO {53 STEF 39 3680 DRAKTO XY

998 PLOT 1,38:0RANTO .42 3700 NEXT |

1080 NEXT 1 3750 REM

1160 REX 3751 REM

1112 R 3752 REM OISPLAYS EQUATION OF

1120 REM SET FLAGS FOR FIRST PLOT 3753 REM FLOTTED FUNCTION BENEATH

1138 REM AND SCALE. 3754 RN GRAPHIC DISPLAY,

1149 RO 3755 REM

1159 RO 3756 RO

2080 F=0:G=0 3698 LIST 208

2910 REN 3998 KO

2820 REN 5688 IF X(B THEN X=8

2830 REM START PLOTTING 5188 IF X>158 THEN X=156

2040 REN 5288 IF (@ THEN Y=8

2858 REN 5398 IF Y>80 THEN Y=80

2060 REM CHANGE STEP FOR MORE 5490 RETURY

e

IF R1 s

2062 REM MUST BE NEGATIVE é @ SY“‘EZ&?S SL_ OLENPR

2064 REN (FRECECED BY A HINUS 3 REM ATART FLOATING POINT BASIC

2865 REM SIGN>. 4 REM COPYRIGHT (C) 1988

2066 REN S REM

2067 REM

2168 FOR 11 T0 R2 STEP 3 R LLRUE fos ety Expcas-

g:g g 8 REM ION 43 A FLNCTION OF
e R

2130 REY MEXT TREE STEPS ESTABLISH 19 Rl | 10 360 DELREES,

2148 REM HORIZONTAL SCALE. 11 REH CHANGE LINE 2900

2159 Rent 12 REM TO A FUNCTION YOU WISH

2160 REM 13 REM TD FLOT.

2269 IF ABS(R1))=ABS(R2) THEN RFBS(R1 14 pgy

2200 IF AB(R2))=(B(R1) THEN RABKR2 (< pey

2480 IF G0 THEN S=158-R:G=] 16 REM GRAPHICS 8 UERSION

2588 =1 :y=9 17 REM REQUIRES MINIMM OF

2530 RH 18 REM 16K Rl MEMORY.

2551 REM 19 REM

255¢ REM COMXERT DEGREES TO 20 REM

2353 REM RADIANG. 48 RENM ESTABLISH GRAPH STARTING

2354 REM 41 REM AN ENDING POINTS.

2555 REM 42 REH

2600 R=)43. 14159180 43 RO

2636 REM 58 Ri=1:R2=350

2651 RENM 88 REM

2652 REM FREVENTS CRESHING WHEN 89 REN
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98 REM SET GRAPHIC PARAMETERS
91 REN

92 REH

160 (RAPHICS €

288 COLOR !

258 SETCOLOR 4,9,4

268 REM

263 ReEM

276 REM PLOT GRAPH AXIS

221 ReM

272 ReN

388 PLOT 1,1:DRAWTO 1,168
480 PLOT §,68:0RANTO 314,89
588 FOR I=¢ TO 168 STEP 19.9

2867 RN

2100 FOR [=R1 TO R2 STEP 3

2118 REH

2128 ReN

2138 REM NEXT THREE STEPS ESTABLISH
2140 REN HORIZUNTRL SCALE.

2158 REM

2160 REM

2200 IF ABS(R1))>=ABE(RZ) THEN R=ABS(RI?
2360 IF PES(R2)>=ABS(R{) THEN R=BS(KZ)

2400 IF =0 THEN $=314/K:G=1
2500 X=1:V=9

2331

B8

823
%ﬁ

RELATES PLOT TO X aXIS.

SUBROUTINE PREUEHTS
OFF-SCALE CRASHING.

HHREEERNEY
aaaaagaaaaﬁ

TRANQUILITY
BASE

by Bill Budge, crealor of Triogy ond Perny Arcode
$24.95 12K/Disk Appiesaft OR (nteger

A great hires lunar lander, just like the arcade game!

» Landscape scrollng
o Auto-zoom for landing site close up
= Player control of 360° craft rotanon
* Specilacular crashes

= ANvays challenging . . Improve your score as you improve

your skill'

c Aristotle’s ~AApple

by Scol Komuns
$34.95 48K/ Disk Applenolt

A computered tutor for ANY subpect, 21 ANY level

ALSO AVAIL ABLE: EL ECTRONIC PRICE SHEET (A sales tool for retailers) $100 48K/ Disk Applesoft, and BLOODY MURDER (A 2-player

= 2 mades of ngtruciion  tutor and 103t

3 quix types-- fill-m, multipke chore, and matching, inctuding
aliemate answers for fill-in quistions

« Malti leve leaming reinforement. Wntlen by a specialist 1n
Computer Arded nstrucbon ICAL)

= Highly interac tve, no programming kKnowledge necessary

s Good for students, home study and corre grondence Courses,
government and ham radia exams, etc.

alete Leepes
L\-LULVLLL by Ardhur Wells

$24.95 48K Disk Applesoft OR Integer
Firally The Fhres Basebasl that's as qood as the Appie'

» 8 different pitches, 6 different swangs
s I D eflect on fly balls

s Player rantrolled fielding and throwang
« Vocal umpire

+ Complete glectronx scone bayd

« Beauttiul stad:um m tull color

knife fight—rated “R” for viclence!) $19.95 48K/Disk Integer.

680 PLOT 1,1:0RAKTO0 6.1 2552 REM CONUERT OEGREES TO 3355 RMM
708 NEXT I 2553 REM RADIANS. 400 LOSUB 5080
888 FOR [={ TO 314 STEP 78 2554 REH 3450 REH
988 FLOT [,76:DRANTU 1,84 2555 REf 3451 REM
1000 NEXT 1 2600 »x=Xx3_14159/188 3452 REM PLOTS FIRST FOINT.
1190 REM 2658 REM 3453 REM
1116 REM 2651 R 3454 Re
1129 REM SET FLAGS FOR FIRST PLOT 2652 REM FREVENTS CRASHING WHEN 3'508 IF F=8 T K.NFLD'I X, YiF=]
1130 REM AND SCALE. 2653 REM X=8. ORANTY X
1149 ReM 2654 REM 3?&6 rEXT I
1159 REM 2655 ReH 3758 REN
2D00 F=9:G=0 2800 IF X=0 THEN =1 QE-05 3751 REH
2010 REM 28350 REM 3752 REM UISPLAYS EQUATION OF
2620 REM 2851 &M 3753 REM PLOTTED FUNCTION BEMEATH
2030 REM START PLOTTING 2852 kgt NEXT LINE DESCR1BES 3754 REM (RAPHIC OISPLAY.
2840 REN 2853 REM FUNCTIQN T0 B PLOTTED. 3755 Ren
2650 REM 2854 REM 3756 ReN
20608 ROM CHANCE STEP F(R MORE 2855 REM 3800 LIST 2900
20861 REH OR LESS RESOLUTION. 2906 Y1=SINCX SCUS(XA2) 398 END
2062 REH 1F RIORZ THEN STEF 3808 Y=v+Y'L 5000 IF X<0 THEN X9
2063 REM MUST BE NEGATIVE 3108 Y=Yi29 5100 IF X>3!4 THEN X=314
2864 REM (FRECECeD By R MINUS 3156 REN 5200 IF Y{@ THEN Y=0
2065 REH SIGND. 3151 REM S300 IF Y>160 THEN Y=168
2668 REM 3152 REM SCALES X. 5400 RETURN
/7

by Bormey Stone

539.95 48K/DISK Applesoft

A powerful, raxy 10 u=e appointment calendar.

= Includes one time, weehly, monthly, semi annual and annual

metmos

« Wil remind you one week, two weeks or a nioath m advance
‘0 prepare {or meetnas, make resenations, buy birthday
présemts, elc.

« Display o pnat any day's or ueek's reminders,

+ A "perpefual” calendar holds one full year, beginning with
any month Automaixcally posts brthdays, efc., intn new
months.

« Knows maost major hobs
+ Supports Mt Hardware Appk Ciock {not required )

Calif. Res. Add 8% Sales Tax. No UOD’s. Add $2.00 for

Shipping & Hardling. Use Check, Money Order, VISA

or MASTERCARD (add Exp.). Dealer Inquires nvited.
APPLE [ 15 o TM of Appk Computer, I

WATCH FOR IT, COMING SOON—
The Data Base As Good As Your Apple I1.

Master
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PROGRESSIVE SOFTWARE

Presents
Software and Hardware for your APPLE

Missile—Anti—Missile (Aplsft) Curve Fit

By Dave Garson
Tape-$9.85 Disk-$14.95

by TD Moteles Tape-$8.95 Disk-$14.95

Sales Forecast provides the best forecast using the four
most popular forecasting linear regression techngues.
Neil D Lipson Tape-$9.95 Disk-$14.95
Single Drive Copy is a utility program, written by Vince
Corsetti in Integer BASIC, that will copy a diskette using
only one drive. Tape-$19.95 Disk- $24.95
Touch Typing Tutor teaches typing. Indicates speed and
errors made. Finger Blds, Gen.Typing, Basic Language
and User Supplied. Diskette. Written by Wm. A
Massena. $19.95
Apple Menu Cookbook index-accessed dala
storage/retrevial program. Recipes stored, untimited lines
per entry. Easy editing. Formulated after N.Y. Times
Cookbook. Other useful features included. Written by
Wm. Merlino, M.D. $19.95
Mailing List Program maintains complete record of name,
address, phone no., malling lables acommodated paralilel
card or built-in printer, easy data entry.
Diskette 32K $19.95
Utility Pack combines five versitile programs by Vince
Corsetti, for any memory configuration. Applesoft
Update®Integer-to Applesoft conversion * Integer BASIC
copy ¢ Binary Copy - Disk
Append Tape-$9.96 Disk-$14.95
Solitare — OId European peg game, played by one
{stmilar to Chinese checkers). Object — to finish with last
peg in center. Written by Charles B.
Smith Tape-$9.95 Disk-$14.95
Water the Flowers — Math (add., subt., muit., div.,(grades
16 (disk). A graphical program that teaches rath.
Judy Pegyg $19.95
Catch the Pig — Educ. Pkg, 2, An upper grade school
game that teaches all tour quadrants of the carteslan
coordinate system. 4 students piay at one time with many
jevels of play. Aso included is a Linear Version for lower
grade school children. Written by Judy Pegg.

Tape-$9.95 Disk-$14.95
Financial Pak — 2. Calculates interest rates on bonds
that is based on due date and days between dates. By
Neil D. Lipson Disk-$14.95

- Programs accepted for publication
- Highest royalty paid

U.S. and foreign dealer and distributor inquires invited
All programs require 16K memory unless specified

## v FILES

*Builds Serial Files

*Changes Serial Files to random access Files

*Adds to End of Serial Flles

*Record insertion and deletion anywhere in Serial File.
*Move individual records or blocks of records within
Serial Files

A File manipulator that allows the user to search for a sir-
ing within a file, sort date by blocks handie many files at a
time (without exiting the program and saves executed
files. A file can be saved under many names, viewed In
several modes, and dumped (totally or partially to a
printer).

RASR A g A

If you would like to or work with files you must own this
program! Comes with 10-page doumentation in a binder.
Because of the size and weight of this program postage
angd handling charge is necessary.

FILES-Disk only.$48.95 plus $4.95 postage and handling.
Written by Marc Goldfarb.

wwv ROSTER=% » »

“A complete package for Educators! Roster is a general
purpose disk-based record-keeping program for teachers
at all leveis. i1 allows instructors to create and change
class rosters label, enter and change tast or assignment
scores, sort the coster based on student number, student
name, or rank in class, assign character or numeric
grades based on any of five criteria (raw score, percent,
rank percantile rank or Z-score) and Lists scores, totals
{or averages), and /or grades according to any of these op-
tions.

Roster on Disk (oniy)

Postage and Handling.

Written by Douglas B. Eamon, Ph.D.

$49.95 pilus $4.95

Hardware
Light Pen with seven supporting routines. Some of these
are light meter, light calculator, Light pen, ;and Light pen
TIC TAC TOE. The light pen connects points in high or low
resolution graphics. Neil Lipson's program uses artificial
intelligence: the pen is not confused by outside light. Re-
quires 48K and Applesoft in ROM. $24.95
Plus $3.00 Postage and handling.

TO ORDER
Send Check or Money Order to:

P.O Box 273
Plymouth Meeting, PA 19462

PA residents add 6% sales tax.

POSTAGE  AND HANDLING
Please add $150 for the first iter and $1.00 for each additional item.




I
6502 745 10 @ 695 50 @ 655 100 @ K15 A P Products
55024 840 10 @ 7.95 50 @ 7.35 100 @ 690 16% OFF
6520 PiA 515 10 @ 4.90 50 @ 445 100 @ 415 | PET 4 Voice
50 @

6522ViA 690 10 @ 6.70 50 @ 6.1 100 @5.50 Music System  § 60

6532 790 §0 ® 740 50 @ 7.00 100 @ 660 i 7.

2114-1450 475 20 @ 445 100 € 4.15 ifm'zm :gg

2114-1300 595 20 @ 545 100 @ 5.10

2716 EPROM 21005 @ 19.00 10 ® 1700 | SYM-! $209

2116-200ns RAM 700 s@625 | KTM2/80 $349

6550 RAM (PET 8K) 1270 | Leedex Monitor $129

21002 a0 $800

S-100 Wwre Wrap $285 10® 285 Contromics 737 l

5-100 Sotder Tas 5235 10@ 215 [ Allbooks 15% Oft
n DISKS CASSETTES

{write for quantity prices) AGFA PE-611

in 5 screw housing

SOOTCH S Dk 10753100 | .10 101565 10014800
k) ISKS . L R

O $0/$24.50 C-20 10/6.45 100/57.00

Diskelle Storage Pages ........... 10/$ 395 C-30 10/7.30 100/66.00

Disk Library Cases ...... 8"-§295 5782145 All other lengths

BASF 5% " DiSkS .........ocvveein.s 10/$25.00 available. Write for

BASF 8" DisKS ...................... 10/827.00 price list.

INTRODUCTORY SPECIAL )Ik
a'fA Yild Ale 2 7 ar Maguss 200 OF F

ATARI
COMMODORE PET-CBM

Write or call for quotes
NEW 8016/32 80 Column Screen
NEW 8050 950K Dual Orive

EDUCATIONAL DISCOUNTS
AVAILABLE

WRITE FOR CATALOG
Add $1.00 per prepaid order for US shipping (UPS)

115 E. Stump Road

A B Bompulers Montgomeryville.

PA 18936
(215) 699-5826

, N\
7 SEFTEOEE
é:{H:‘:ﬁEZ THE FULL CAPABILITIES OF YQOUR DISK II

SOFTOUCH ANOUNCES TKE

" DISC MANAGEMENT SYSTEM ¢
EIGHT PROGRAMS ON DISK TO PROVIDE THE USER WITH A
COMPLETE UNDERSTANDING OF THE DISK URIVE COMMANDS
PLUS A UTILITY PACKAGE TO INDEX ANO CATAGORIZE ALL
PROGRAMS WRITTEN FOR THE ARPLE 11 COMPUTER. THE
SYSTEM PROVIDES TFULL SEARCH , EDITING AND DATA
TRANSFER CAPABILITIES.

A TWENTY-SIX PAGE BOOKLET PROVIDES DETAILED ,
EDUCATIONAL VECHNIQUES GIVING A THROUGH UNDERSTAND-
ING OF ALL DOS COMMANDS.

I\I('LUDED ARE SUCH TECHNIQUES AS:
INITIALIZATION OF TEXT FILES
* WRITING & READING OF TEXT FILES
~ CREATING TEXT FILES
* EDITING FILES
¢ TRANSFERRING DATA TO OTHER DISKETTES
* LISTING OF DATA FILES
*  SEARCHING DATA BY VARIOUS OPTIONS

A DACUMENTED LISTING PROVIDES LINE CHANGES FOR
ADAPTING THL SYSTEM TO PRIFORM NUMERCUS OTHER
APPLICATIONS

THE BOOKLET IS WRITTEN IN A MANNER WHICH MAY BE USED
BY TUE NOVICE AS WELL AS THE EXPERIENCED PROGRAMMER.
DOZENS OF PROGRAMMING TECHNIQUES ARE SHOWN AND FULLY
DOCUMENTED. ALSG INCLUDED SEPARATELY, iS A PROGRAMMERS
AID GIVING QUICK REFLCRENCE TO INTEGER, APPLBSAFT AND
DOS COMMANDS W1TH ILLUSTRATIVE EXAMPLES.

SYSTEM REQUIREMENTS: DISK I1 & APPLESOFT TAPE OR ROM CARD

PRICE $24.95 (PROCESSLD § SHIPPED WITHIN 4 DAYS)

SEND CHFCX OR MONEY ORDER TO: D
SOFTOLCH a
K P.0. BOX 511 E

LEOMINSTER, MASS. 01453 /

PEY and APPLE Il Users
PASCAL

ABACUS Software makes available its version of TINY PASCAL for
the users of two of the most popular personal computers.

TINY PASCAL is a subset of the standard PASCAL as defined by
Jensen and Wirth. It includes the structured programming
features: IF-THEN-ELSE, REPEAT-UNTIL, FOR TO/DOWN TO-DO,
WHILE-DO, CASE-QF-ELSE, FUNC and PROC. Now you can learn the
tanguage that is slated to become the successor to BASIC.

TINY PASCAL is a complete package that allows you to create,
compile and execute progams written in the PASCAL language.
You can save source and abject code on diskette or cassette (PET
version only). Comprehensive user's manual included. The manual -
can be examined for $10 (refundable with software order).

REQUIREMENTS
PET 16K/3ZK New ROMS cassette  $40
PET 16K/32K New ROMS diskette  $35
Appfe 11 32K Applesott ROM w/D0S  $35
Apple 11 48K Apptesoft RAM w/D0OS  $35
TINY PASCAL User's Manual $10
6502 Interpreter Listing $20

FREE postage in U.S. and CANADA
All orders prepaid or COD

BITFILIIIL ABACUS SOFTWARE
P. O. Box 7211
Grand Rapids, Michigan 49510

HURRY! OFFER EXP{RES SEPTEMBER 30, 1980

COMPLETE YOUR MICRO COLLECTION: Order
back issues from now untll Sept. 30, 1980 and
recsive our special price.

Special prices on Issue numbers 7 (Oct/Nov 1978)
through 18 (Nov 1879).

Issues 7-12 Regularly $1.75 Surface
Issues 13-18 Reguiarly $2.25 Surface

SUMMER SPECIAL PRICE
Any Issue 7-18 $1.00 In the U.S.
Any Issue 7-18 $1.25 Foreign

All back issues will be shipped Surface; Air Mail
service only at our regular rates.

ALSO! DO NOT MISS THIS!
Send MICRO to a friend. For the same hmlted
time, you can send a back-issue to someone who
will enjoy MICRO as much as you! Simply send in
the address label from your MICRO, along with the
name and address of who you would like it sent to.

; This issue will be publisher's choice.

MICRO
P.O. Box 68502
Chelmsford, MA 01824




MICROECUPE

KIM — VENTURE ™

Number 2

1. Milcrocomputers which can use product: KiM-1

2. System hardware requlrements: The only requirements are a standard 1K KIM-1 and a Phillips-type
cassette tape recorder.

3. System software requirements: None.

4. Product features: KIM-VENTURE is a fantasy-logic game of the “dungeons and dragons” genre. The
objective of the game is to negotiate through a complex maze, find the hidden treasures, and return
home with them. The KIM's keypad Is used to direct movements and to manipulate the environment,
e.g., picking up treasure and various tools along the route. Feedback in the form of present location,
hazards, available tools, etc. is provided by cryptic messages written in the KIM alphabet (see ‘The Flrst
Book of KIM™).

5. Product performance: KIM-VENTURE is programmed in three parts which must be toaded separate-
ly. Of the dozen or so times that all three sections were loaded, not a single load error was encountered.
The program is well thought through. For exampie, the LED messages take some time for the inex-
perienced user to decipher, but provisions have been made to allow the user to lengthen the dispiay
time, or to have the messages repeated. The cryptic nature of the display is certainly not a liability.
Deciphering the display adds to the mystery and fantasy of the game. Like most ‘‘dungeons and-
dragons” games, KIM-VENTURE has muitiple levels of play. As the player gains experience, he
discovers new moves and exciting new possibilities to be explored. In short, KIM-VENTURE performs as
advertised.

6. Product quality: KIM-VENTURE is a well written and very efficient machine language program. It is
nard to believe that this program fits into 1K.

7. Product limitations: Not applicable.

8. Product documentation: The instructions for loading and playing the game are clsarly and com-
pletely described. In addition, a complete source listing of the software is provided and is annotated in
detail, so that the program can be traced with littte difficuity. For the impatient and faithless, the com-
plete solution to the KIM-VENTURE maze is also provided.

9. Special user requirements: Other than being able to Joad a KIM program, there are no speclal user
requirements.

10. Price/Feature/Quallty evaluation: Priced at $24.95, KIM-VENTURE is an expensive piece of soft-
ware; however given the reiativly small market for entertainment software for the KIM, the costs of
developing this type of software, and the high quality of this package, the tradeoffs are fair.

(Ed’s Note: Mr. Leedom wiil be distributing this program himself and has asked that we mention that he
is now able to reduce the price significantly to §14.95. This 40 % decrease should increase the tradeoff
value. To order simply send to the author Robert C. Leedom, 14069 Stevens Valley Ct., Glenwood, MD
21738)

11. Additlonal comments: If you become impatient with problems that take more than a few minutes
1o solve, or have no understanding of the autistic pteasures ot a good puzzie, the KIM-VENTURE would
be a poor investment. If, on the other hand, you savor the challenge of solving complex problems, KIM-
VENTURE could be a cheap investment, measured in terms of costs per hour of entertainment.

(Ed’s note: One major teature of the product which is not mentioned but might be of value; KIM-Venture
comes with a fully-documented scoring program which is loaded and run when the game is finished.
The scoring program then rates you as having achleved one of eleven levels of skill, and shows you how
many moves it took you to get to that level. This allows competition between many players by compar-
Ing scores.)

12. Reviewer: Dr. Mark H. Meinrath, ¢/o A.H. Meinrath, 302 Dolphin Place, Corpus Christi,

TX 78411




slaving too long

over a hot computer?

7\

AUTOMATED
SIMULATIONS

The Temple of Apshai

First in the Dunjonguest™ series.
Undertake heroic acts within a
labyrinth filled with treasures and
fantastic monsters who quard these
treasures and move In real time. The
Book of Lore (included) filis in the
background and describes the
appearance of the temple. Over 200
rooms and 30 monsters. There are 16
million kinds of characters! The best
of the dungeon computer games.

For TRS80 Cassetie: 16K, Level Ii; Disk:
32K, TRSDOS - Apple Cassette: 48K
Applesoft in cassette or in ROM; Disk: 48K
Applesoft in ROM « Pet Casselte: 32K, old
or new ROMs.

$24.95 cassette « $29.95 disk

then it’s time
for a fun break!

Starfleet Orion

Fight space battles in your living
room with 12 game scenarios (Gata
files) using 2 to 15 spacecraft. Infini-
tely expandable. invent more game
versions of your own. For 2 players.
Inciuges Battle-Manual and Ship
Control Sheets.

For TRAS80 Cassette: 16K, Level ((; Disk: 32K
TRSDOS « Apple: Cassetle: 16K or 32K,
integer BASIC in BOM; Disk: 32K, integer
BASIC in ROM + Pet Cassetle: 8K, old or
new ROMs.

$19.95 cassette - $24.95 disk

TRIPLE WARRANTY

you don’t ilke the game for

any reason whatever, return it
intact within 10 days of receipt for J
a complete refund. No questigns

asked.

@ Defective warranily: Cas-
selte not functioning with-

in 30 days of receipt? Return.it to

us and we'll exchange . No

charge, of course.

Limited lifetime war-
forever ranty: No matler what

happens 1o your cas-
sette: the dog chewed it...you left
it out in the rain...whatever. No
matier when it happens. Return
the remains to us (with $5.00 to
cover all handling and shipping)
and we'll send you a brand new
cassette.

Money back guarantee: If

R R AT

We belleve that computer games
should be fun. challenging, intelfectu-
ally stimulating...and provide you with
many alternatives and ways to affect
the outcome. So our games are more
complex in planning your playing stra-
tegy. But not in the mechanics and
rules of play. With all these games, you
take command. You determine the
course of history.

The Datestones of Ryn

Dunjonquest #2. Recover the
datestones from the rogue Rex the
Reaver and his cutthroats — who've
stolen the stones from the calendar —
before time runs out.

Competitive scoring system: How well
can you do compared to other
players?

For TRS80 Casselte. 16K, Level Il Disk:
32K, TRSDOS « Apple Cassetie: 32K
Applesolt in ROM or 48K Applesoit on
cassette; Disk: 48K Apolesoft in ROM = -Pet
Cassette: 16K, old or new ROMs.

$14.95 cassette : $19.95 disk

Morlioc’s Tower

Dunjonquest #3. You'll find 3 kinds of
rings, a magic sword, 2 amulets, 6 or
so other treasures, 30 rooms, 18 real-
time command options...and a dozen
types of monsters including the
heinous Morloc. Easy to learn, a
challenge to master. Includes game
program, 1.2 KB data file, 16 page
manual.

For TRS80 Casselte: 16K, Level !, Disk:
32K, TRSDOS » Apple Casserte: 32K
Applesoft in ROM or 48K Applesoft on
cassetie; Disk: 48K Applesoft in ROM ¢ Pet
Casselte: 24K, old of new ROMs.

$19.95 cassette « $24.95 disk

Rescue at Rigel

New! Brings the Dunjonquest series
to the final frontier. As Sudden Smith,
with force shield and power qun. you
make your way through several levels
and scores of rooms to find and beam
to safety the prisoners held by the
evil High Tollah. Quickly, before your
power pack dies and the Toliah and
his minions can get to you!

For TRSBO Casselle: 16K, Level H: Disk.
32K, TRSDOS - Apple Casselle. 32K
Applesoft in ROM or 48K Applesoft on
cassette; Disk: 48K Applesoft in ROM « Pet
Casselle: 16K, old or new ROMs.

$19.95 cassette » $24.9S disk

TO ORDER:

Master Charge or Visa card holders:
charge these to your ¢redit card. Just
call the appropriate toll free number:
(B0D) 824-7B88, operator B6Y.

/n Calitornia: (800) 852-7777, op. 861.
in Hawail or Alaska: (800) 824-7919 op.
861.

Or use the handy coupon: —

Audtomated Simuiations
Depariment OM4
P.O. Box 4247

Mountain View, CA 94040

Invasion Orion

Pit your skills against the computer!
Same game system as *'Starfleet
Orion'’ but you can play it sclo. 3 skill
{evels; the computer plays either side
and takes care of the details. It has 10
fictional scenarios, 30 ship types, and
3 weapon systems.

For TRS80 Cassetle: 16K, Level II: Disk:
32K, TRSDOS « Apple Cassette: 32K
Applesoft in ROM, Disk: 48K Applesolt in
ROM * Pe1 Casselte: 16K, old or new
ROMs,

$19.95 cassette * $24.95 disk

AUTOMATED SIMULATIONS
Please send me the following games:
Disk

Cass. Game

Temple of Apshai
Starfieet Orion
Invasion Orion
Datestones of Ryn
Morloc's Tower

Rescue at Rigel

Plus Shipping & Handling
Sales Tax*

Total

& |A (A U1 A & | |h |

My computer is

[J I enclose my check in the amount
of

‘| Please charge tomy

[l vVisa [l Master Charge:

#_ expires
Name —
Address

“California residents: add 6 or 6.5% tax

B o o o o i i i e e e e e e o e e e e



Tiny PILOT for the AIM

Tiny PILOT is a compact programming language which
can add a lot of versatllity to your microcomputer. This
version has been developed to run on the AIM 65. It is a
very inexpensive way to add higher level language

capabllity to your system.

PO W O O T 99020 % 0 e e e e e a4

Nicholas Vrtis’ article “Tiny Pilot”
(MICRO 16:41) shows that good
things still come in smatl packages.
However, a few routines, the editor
in particular, can be deleted or
replaced when implementing the in-
terpraetar with monitor routlnes on
the AIM-85. After tearing the pro-
gram down, Carl and | finally found
the last place needing a CMP -CR
inserted and we had enough room
left over for two more instructions
ang a startup message.

The AIM PJLOT program is mainiy
built on the framework of Mr. Vrtis'
program, with some small changes
to accommodate the new instruc-
tions. The first of these, P.ON or
P:OFF, simply turns the printer on to
off accordingly. To check which way
the printer is to be switched, the se-
cond letter following the colon is
looked at. If this letter is an 'N’, the
PRIFLG ($3A411) byte is set to $80.
Anything else is assumed to be
P:OFF and $00 is stored in PRIFLG.
The remaining letters are then skip-
ped and the next instruction is fet-
ched.

The next instruction, H:ADDR, is a

September 1980

bit more complicated. This Instruc-
tion calls a machine language
subroutine at the hexadecimal ad-
dress ADDR then returns to the
main program. Fortunately, the
monitor routines HEX and PACK do
the ASCIl to binary conversions
easily. The resulting byte is stored
in the page zero locations called
HEXSUB. An indirect subroutine call
is simulated by calling an indirect
jump then advancing to the next in-
struction. H: can be used to escape
the limitations of a 768-byte inter-
preter by adding one’'s own func-
tions such as multiply routines or
random number generators. Com-
putation never was PILOT's strong
point...

Obviously, this program will not
run on a 1K AIM. Also, entering
source code would have been much
nicer if issue 19:37 (HEX LOAD)
hand loading the netire gets rather
tiring, considering that it took about
eight trys to make P{LOT run on the
AIM.

To enter PILOT text on the AlIM,
use the text editor like always,
entering 0500, space, space; and
begin writing. | have the F1 function

MICRO -~ The 6502 Journal

Larry Kollar and Carl Gutekunst
257 W. Wadsworth Hall
Michigan Technological University

Houghton, MI 49931

key set aside to run the interpreter;
* =0200, G, space will serve as well.
The interpreter displays its
‘“signon’ message, then executes
the program. Some final cautions:
there are no diagnostics or actual
error messages, so debugging can
be dlifficult. On the other hand,
PILOT is such an easy language
that it would be hard to make a sub-
tle mistake. P: is foolproof enough,
but | wouid recommend using the
full address field for the H: routine
{four hexadecimal characters).

PILOT s an economical
language, both in terms of space
and cost. | would not throw the $100
for the BASIC chips unless | had a
video monitor (more monay), and the
few places Tiny PILOT falls down
can be easily worked around. The
language is easy to learn, so give It

a try. p’

References

1. Tiny PILOT: An Educationatl
Language for the 6502, Nicholas
vrtis, Micro 16:41.

2. Sharpen your AlM, Robert E. Bab-
cock, Micro 19:37.
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0234 EO3B
0256 FOFS
0298 E6
0259 NOF2
023B 9503
023D 243F
02SF 1002
0241 9847
0263 CY00
0245 FO03
0267 CA
0268 10€3
026A 20FOEY
026D 4C2A02
0270

0270

0270

0170 C943
0272 FOO3
0274 40203
0277 207004
0274 8643
027C AP00

a#uxs AM PILOTY

027E
0200
6282
0293
02399
0287
0227
0247
0237
0288
u2s

0235C
D2sE
D23
0292
094
QL9
0297
0293
Q2

QLPE
O2R0
DIA]

DZA2
UzA4
N2As

wZ2AL
C2AL
O2RC
02RC
026D
H2ZRE
2By
02B2
0284
02BYS
02B7
028y
O2BE
0O2BD
OLBF
02121
024
204
G2CS
02C7
o219
02CB
0200
DLCF
G200
0201

8543
8544
(@]

AZLDB
boaa

U
LY 3A
BOIZ
LA0F

ACT/70

F&
AR
ROAF
[pzias}
Folv
18
AS42
4544
554
ASAL
4543
5473
ACDI0O2

38

AS34
ES4Z
2544
AD42
€541
3343

D3

CPx 9359 i Alrcady at besannins of line?
BEQ@ ACH% , Yes, isnoras BS gomp]lcolely
INX , Else forsel abowl lasl character
BNE ACHK i Uncoaditional branch back
ACHR1 STA CHRS, X , And save it for match statemant
B1T IFLAG ; Soe if wa have NAME field
BPFL ACHR2Z 3} No., don’l gtora 1t
STA NAMF, X , Else sevw Lt in tha NAME field loo
ACHR2 CMP  #CR ; L2 (L done vel?
BE® ALONE ; Yess %0 clear Lhe diselay
DEX + Elsa advance for next inpul
BPL ACHR i And »qa set il {f thare’s still roem
ADONE  JSR  CRLF , Gal iV ull, let “em know
JHP FWD
i COMPUTE SYATEMENT
jC CHP #’C’ ; Is A% “C” for LOMPUTE?
BEQ : Yes. hos ovwr Lhe JSMP
g } Else lons jumr Lo losl for M
X£l JER , Oat Ltndox pointer to RESWLY
57X ; Save LU for nouw
LA 1 Clear RESULT
~ 2R1MIA sssm00n
STA RESULT
STA  RESLILT L
" INY < Poinl Lo "=7
LDy &7+ . Sel IsL overalion Lo "2 For add
ENE  UFWRAF , Go save and sel ur worl area
' LOJP FOR EACH WEW CHARACTER IN COMPUTE FROUEST ING
‘
CMFLOF INY , Lump lo nexl sharaclor
LDn A . et 5aid characher
BMI . Minus 3> Delele. wlso Llast "Dperator’
CcHP . Is WU 777 bor af oPeralion specifled?
BLL « EBrauch if «as
[, S R . Lf nol--=1s 4L 7 7 for a numder’
BCS. NOTNMB . Eranch i1f anol——must be a ~ariable
AND  #SOF » Loneerlt number Lo binarc
ROK A . Sein Yq hish order parl of R
RUR A
ROR A
ROR R .oLeaur b3V 5 an Carr,
LOUX  B4o4 + 4 bits Lo roll aata wmaork
BITROL ROL WURK»1 . Riiple carry snln WORE
RIOL WORY + For 16 bils
RSL A . Pul eevt bil rALY furey
DEX + Counl ¢ne Jusl Jone
ENE  BITROL . ConLibuw if morz2 o 3o
EEls  CMPLDP . Else 90l nexT, ¢haracler (d1315%3)
NOTNMB J3R VTRANS . Transfor variabiaz Lo worl ares
JMP CMPLCGR . 13 o3&l nexh rharacter o creraly
130FK  SED . Sel 1o decimal moun
TAX . Save now areratien an X (O T T
LOR  UPRATN . Lel provions wraralion
CMP  B- - , =7t bubleach?
BEU  OFMNUS . Yes. branch forvard
Lo ALl olbers assume 31 1s x4dd
LDR WORK#*{
ADiC  RESULT 1
STA RESULTYL
LDA  WORK
ADL RESULTY
STA RESULT
AMFP o QFWRAF + 3o wrar ur Lhy oreraliuvn
UFMRDS SELC . Sublraotivn
LbA RESULT+]
SBC  WORKe1
ST4 RESULT=1
LDA RESOLT
SEC  WORK
STA RESWLT
CPWRAF CLD . Gel oul of Jdecimal mode

V22 S6AF ST)  OPRATN
0204 EOOD LEX WCK
D2Dé FOOZ BER (CMPDUN
0208 AP0 LDA 830U

qesary AIM FILOT = ZRIMIA edian

N2DA &94] STR  WORK
OZ0C 854% STA  WURK=l
O2ZD€E FOR7 BED CMPLOF
02eEn ,
DZEQ ALADS CMFOON LDX  ANSX
D2EZ Y0LS 5FL TOVRIE
(2E4 AL3S LDX  We38
QLEL 1
N2ES 20G7 JSR VTRANS+3
D2ES 2NN JOR CNVDSF+3
Q2EC AZLS LDX 8804
02EE B3BO TALUGF LD» NUMDSP. X
Q2FN0 9514 STA  CHR3+273. X
V2F2 LA DEX
D2F3 1OF3 BPL  TARLOUF
D2ES 3008 BML IFWD
O2F7 AS44 TOVRLL LDA  RESULT+1
G2FP ¥D7C $TA VARIBS+1. X
P2FB ADSA2 LDA  RESULT
ULFD 957B ST VARLES, X
O2FF 4Uine XFRUD JME KWl
Qaug .
i PRUCESS MARTCH STATEMENT
XM CMF BN
ENE XIS
DEY
MCHE X  INY
LOy.  wWs3hE
MCHE LDA CURAD. Y
CMF ACR
BEWG MXY
CMP  LHRY. X
DLoe BNE MXNMCH
(25} Iy
cA DEX
10F2 BFL  MCHY
0213 AzS? Mxy LDX a'Y’
OZ1A DOS? BNE MX
cOLae MXNMCH CMP 878"
03ME FOLS BEG MMM
032() L0 CMP w,
0322 FOF4 BEQ MXY
0324 3
324 Ce MCOMMA  INY
0325 B1B7 Lba  LCURAD). Y
0327 YD CMP  WCR
0220 FOLB BEG MXSETN
0328 C92C CHFP  as2C
0320 FOD8 BEQ MCHKX
032F DOF3 BNE MCUMMA
033) Alk40 MCUMX  LOY HOLDY
0333 OQULEF BNE MCOMMA
03495 .
0335 C8 mMNUME  ENY
0336 B&AS STX  ANSX
0338 20900 JSR CNVDSP
0336 ALAS LDX ANSX
033D 8440 STY HOLDY
033F ADO4 LDY @as04

saanva ALM PILUT - ZRIMIA #3ssas

0341 )

0341 BYBOOQ MXNOLP DA NUMDSF. Y
0344 FOUB EEG MADLIFF
0348 U503 CHP (MRS, X
0348 DOE7 BNE  MCOMX
34Aa LA DEX

(34B 98 LEY

UBRC 10F3 BFL  MXNDLP
O34€ /

0O349E ARA0 MXUIFF LDY HOLDY
0250 Cx INY

Save now areralion
End of line¥
Yes. we’re don¢

Else cloar worh areq for nexlt one

And sg do nexL charactler

Gel 1ndex v resull

Plys 1S normal 1nde. L9 a variable

Elsec fudse index for ‘FRUM resuvll
Jsins "RESULT--VARIBS/

Move r=sull Lo wurk area

Comrerl 1t o disrlay farm

Transfer diselar Lo answer area

Note offsel Lu Pul il al Lhe =nd

UacendiLional
Des,red valuc

Afd 30 do next onc

s 1L M’ for MATUH®

No, Lrr lhe USE

Eachk it one Yor what follows
Foin! tu matleh characler

Start al 1sh accerled chacacler
el Lhi match charooter

End of line rel?

They have malched to end of M
Check for match

Eranch 14 maloh railed

Else bump Lo neal pair of characlers

stmt

And so ohech i€ 5L1ll dala lefl
Golh cauval=-set (las to Y~
Uncendi Lional

Is it ¢’ ¥or Variable reyuest?
Yas——matlch Ly numoric (ariable

Is tL & comma INeur seraralor”’
Yes~=malched so far-—scl 1l as vyes

No--so need fo skip ahead Lo comma

EQOL”
1f to EOL, there is no morwe Lo check
Check for a comma charnclor

Restlart comrare al nax® malch characler

Loop in search of a comma
Reset Y Lo currenl line pointer
Nnd so look for nexl oomma

Variable-—bums to varlable 1D
Savae ourreal X for now

Colruart variable to diszelay form
Gat pointer Lo inrul back

Save current 'Y’ poialer

Hava to search ur ta S brles

Gel o0e numeric characler
Branch if end--mishit be malch
€lse thack a%.inst 1npol
Branch 3f nv malkch

Else coalinue matohin?g
Uncondihianal Lear relurn

Kescl Y teo current yine rointer
Bump fo churacler afler variable
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TER =LLRAD . Branch 1) oend of Jine Annnne AIM PLLOT =~ 2HIMIR s»ea2n

INY . Elye bump 1¢ nexl on
1UF Y EFL  FWD1 . Loep 1f nol loo many 04A7 DB CLD i Llear decimal made
0849 3010 EM1 SETBOMN . Rezeh Ly b2einnins 11 pasl the =#nd 04A8 A203 LDX  as03 L Uniy A posiliops left
©ABE . Q4AA DOO2 BNE ISFL] . Skir index scl
D445 . HERE FIXES UP CUKAD 70 FDUNT T0 BEGINWING OF A LINE 0aAC '
RrYy . CURALY $MOULL INDEX END OF L§NE {WITM Y) 0N EMTHY QAR AZ04 ISFLUS LDX k04 . Plus ba: F1oe wosiLians avarlable
ABL , Q4RE 18 TSFLY  CLL
034E £ SLURAD THY . Bum¢ Past tha CH OARF 6445 ROR - SIGNMIF
QAL T Tya . Moire counl Lo H OABL AS4! VWDR O WURK . Uel sir:sh drsgt,
aaan 1« CLt . Llgar carry for add 0483 Z0CEQ4 JE TOouT L Fuh Lo uubiul avea
044E &SB7 ALC  CURAD + Add Lo low order ¥irsl 04Bs ASAZ LDW WEK ) - Zecond di2il is hish order ar Lhix
0450 STA  CURAD ; And save resull 0428 44 LSK A . Mave Lo Low arder
0452 BOU SKPUNK © Skie af no carry (orward 0489 44 LSR i
03BA 4aA LR R
sooud® AIM FILOY — ZRIMIA #ssaxe O4BH 44 LSRR &
04BC 20CRS JSRO T
0458 ELBT INC  CURAD L . Else bume hysh o der NABF AS4Y LOA  WURN+1 I ader 1s third il
DR5H . QRC1 20CEN4 JER YOUUT
0454 . HERE T SKiFP FAST LEADIING JuNt OF 4 LINE 044 2444 BIT  SIGNIF ; bee it Dbad aav siInIFicant ohars
nass . 04cs 300} EMI  18FLz . Skie ne~l [§ ey
13456 AUFF SHFJNR LDY  WSFF . Sel uP Y his war 03L8 €A DEX . Else keer the lasl 2ere Lhere
DaNe C8 SDGP INY . Ipcremenl Lo nert churacler 0ALY AYLQ ISPLZ LDA  dsou « o lnser T oend ur line marher
0459 E1B7 LDA I CLIAADT, Y . Del Lharacler to jool &% Q4CB 9SBO STR  NUMUSF, i .
NASE ZOFE GML >JLO0r . lanore delele characler aisco 04CD &0 RTS NG raturn
0450 LyiA A . Look for ‘v label marker 0ace
O45F FoL4 BE@ 3JRTS . Relurn 1€ foaynd 04CE i CONVERT CURREMT VRLLIE TGO A5C 3L AMD PLIT TG IFUT AREA
NY: 7Y S Ay S DI . Look for paossLble wreralion characler 114CE
0855 YUF3 BCC BJLODF . Loatiaue skierins 13 Loo low 0A4ACE 290F TQOUF  AND  aAsOF L Kear vAl, low or e
G4AS 3& ) SEL . Sel carry fur branches afler relurn 0400 0930 ORA 8873 v Mabe 2L AWCTL
0848 610 R7% . Gefore relurn 0402 9SEO ¥TA  NUMOSF. % . e reaardiess
PETYS . 0VADA 2444 BIT  SlnmaF . See 1f signidicance <l4rled
. OZET UP BEGINNMING ADDREZS UF JSER AREA 0ADS 3005 BEM1  SETSIU , Yes—-all are imrorfanl aouw
. 03D8 Coz0 LHMP a%30 + Else sen 1f should stark  now
@ SETEGH “RLF L Etarh on a nes line 04DA DOOL BME SETSIOG LoImpartant 19 ol 2ere
LUY  ®e0Q . ern Fade Duungars Q4DC 40 RIS . Else relLurn
FZEY 2TY LST . HWlsxe setl oo Lhis 3w oas dofaull 04DD '
ROES LOY  @$ED 04Dy 38 SETS1G SEC .St si19nidycance Wil an
YAE? STY  LURAL Q4DE 5446 ROR  SIGNIF v Alwars
aoos Loy  es09 o Usgr texh stlarls of $0009 O4EQ CA DE X ., Ang soinl 1y ne-L auallabie FosilLion
5401 SIY L3T+) 04E] &0 PGMEND RTS . angd then relura
AA LIY &s04 [oF:1 73 .
LR STy ' < zlarl ab s13nun niessaze D4E2 '
DDA BNE  SKFUML . neundiliocnal 04E2 , START OF SIGNON MES»aE
. 04EZ .
. COMPUTE THNLEX FOR R VARIABLE 04E2 » = $04ER
. DAEB 28 BYT  ®alM FILUF VER ZRl» . 40D
B1B7 GET1DX LDR  (CURADI. Y . Gel marjable leller 03IeC 4}
=) SEC NAED 4¢
E¥41l SBC NS4l . Sublracl A Lo make « wlalive Lo Zero 04EE 4D
DA AsSL R . Times lwe biles rar oariable OAEF 20
Ak TAX . Mar2 Lo indev resisler DAFO SO
P} RTS . And relwrn 04aFL 39
. 04F2 4C
. TRANTFER 51 VARIAGLE 'S DRTA TO WORK ARES 0AF3 4F
. NiF43 34
207004 VIRANYS JSK GETIDX v lsel 1ndex eointer First O4F3 20
BSYC LDA VaRIGS+1. R . Noww move Lo wury srea CAFS 3¢
2542 STA  WORK~] 04F7 a5
B576 LUA  VAKIKZ, 4 0AF8 52
3541 STA  WURY 04F9 ZE
50 RT3 O3FA 20

' CONVERT =~ VARIABLE TO DISFLAY FORM

' ssaanr AIM PILOT ~ 2RIMIA <pcppe
205408 CNVOSP J3R VTRANS ., Move Lo work areaa

117 BPL  1SFLUS . Branch if pasilive 04FB 32

AVLD LoA K- r Else ful in miaos sign 0AFC 52

5554 SYA  NUMDSF=3 04FD 31

Fe SED . Set decimal mode indgicalor Q4FE 24

34 SEC O4FF D

ASGD LDA  A$0D . Sublract from zerc Lo comrlement 0500 S83

ESA2 SBC  WORK~»1 0S00 S84 END
8542 STA  WORKs1 END 4502*CRISS. Time. 1732 ms No Errors
ATOO LDA 4800

ES4] sBC ZOETW RRESUME, EU

8941 STA  MORK EOF 631

n:



[Explanation of the examples]

For demonstration purposes, |
have Included three exampie pro-
grams. The tirst program Inputs two
numbers (one at a time) and puts
them Into variables A and B, respec-
tively. The two variables are then ad-
ded together and placed into C. The
machine language routines are
guick ‘n’ dirty; i.e. you must enter
the number as a four-digit string. If
you wish to input negative numbers,
they must be Inputted In 10's com-
plement form. Anyone seriously us-
Ing these routines would do well to
write them over.

The second program
demonstrates where Tiny Pllot real-

-
A
jalgce

ty stands out, which i8 In educa-
tional purposes. After running this
program, the user has all he neads
to know to load and save programs
on tape.

The third program should prove
quite useful to anyone who wants to
perform program loops. It tests
varlable A to see If it Is equal to zero
and sets the match flag If so.

For people who wish to experi-
ment with the H: command,
remember the high order byte of A Is
at $7B, low order at $7C. Continue
counting up for the locations of
other varlables. The ANSWER flald
starts at $3E and works lts way
down In memory.
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Offers 4 exciting
new programs to ex-
pand the artistic and
educational level of
your wonderful toy.
C1p,C2pP,C4P,
C4P color,
Tape or disk

specify your

Program Descriptions

[SIGNER —— A complete viwelly
bosed arganizatlen of G .8. 1. graphics( No nurbers)
Drew pictures and SAVE up lo 32 x 24 as DATA;

& shope learn ond relocate;rhythmic patterning of
shapes ond design elements;box makes;eraser;
overloy patterns;extro 32 x 24 sereen memory.,

Real artistic capobility for crealive play and study.
Use DATA in ony BASIC program, B8k $12.95

ANJMATED MOON LANDER -- Unlike anything
yet ochicved on an C .1, Look out your cockpit
window 03 you load on the moon in real fime from
120 wiles, Inshument readings. Graphies that

omaze mony. With o certeon sequence depicting
your successful landing. Bk $12,95

CATCHWCRD — An origirol oction word gome
where the playees{ 2 to 4) vie for letters which
they must then use in words on their crossword-
like baards, ar receive o pennlty, Computber
liming for changing letter values, ond different
toard canfigurotions.

A challenge for all uges, 8k S 9.95

TWO FUNCTION PLOTIER -- Full screen plot
of 21 points for X ~atob farony 1 ar 2 Y = f(x)
Zera line, Tables of values. Value of derivalive.
Relarive min, ond max. 30x50 resolution.4k§5.95

DISK _SPECIAL —— All four programs for § 34.50
Add $2.50 for Disk based systems.

Discount of 35% on orders aver $ 100,
All programs professionally packaged
for your pegboard, with viseble program
descriptions ond complete documentation.
Make check or money order poyable to:

Earthship
Box 489
Sussex,N.J,

September 1880 MICRO -- The 8502 Journal 28:85
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éapplc computer %appkz computear

OYSTICK
!

PO WA
BOAGDRIN YL 14

K
®.

o Sell-centenng on bolh axes (may be casily »  Attraclive case closely matches the
disabled) computer in both color and texture

«  External trim adjustments (o perfectly e Twy large pushbuttons
match the unit to your application and ¢ Full 16-conductor cable to allow
campuler modification to paddles 2 and 3 or the

*  Plugs directly into the game /O sockel addition of special features

* Highest qualily components e Complelely linear pure resistive circuil

throughoul

Available at your dealer for $59.95

or order direct

Allow & wieles Tar shipemen! Texas Reswlents add S lax

Al mad arder add $2.00 lor postagoe and msuranca

Deealet i res vl el Anpleos o Regisloerad TM o) Apple Computers, g

— I ODUCTS
P.O. BOX 2931

RICHARDSON, °TX. 75080




MEAN 14: A Pseudo-Machine Floating Point
Processor for the APPLE Ii

Modelled after the Sweet 16, this program supports a
large varlety of mathematical operations on flve-byte
floating point values. This ‘processor’ can greatly
simplify and enhance your mathematical processing

power.

O W S O e 2 % % % e 0 0 e e e e

In the beginning of the life of the
Apple Il computer, and obstacle had
to be overcome in the writing of the
firmware. As we know, the 6502 is
an eight bit microprocessor, but all
too frequently routines require
numeric operations involving double
precision integers. Repeating com-
mon operations every time they are
required could be done, but it is not
very space efficient. For that matter,
performing the requisite register
set-ups to use some general pur-
pose subroutines can also deplete
available memory space, if the
routines are called frequently. What
was needed was an arithmetic pro-
cessor that could handle two-byte
integers. So, pseudo-machine pro-
cessor, which in reality, is a
machine language program that
behaves like a processor.

This elegant solution is called the
“SWEET 16 PSEUDO-MACHINE IN-
TERPRETER" and is known and us-
ed by many Appie programmaers. It
lives from $F689 to F7FA on the FO
Integer Basic ROM found in regular
Apple Il computers. From a software
point of view. it Is used very much
like you would use a
Microprocessor. Programming 1t re-
quires various instructions and
operands. Hand assembly is easy
because the instruction set isn't
long and the format of the operators
is very straight-forward. A popular
resident asembler, the Lisa
assembler by Randall Hyde, will
even assemble Sweet 16
mnemonics.

The Mean
floating point

14 pseudo-machine
processor was
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modelled after the Sweet 18. It too is
programmed like a hardware pro-
cessor. Instead of being designed to
process two-byte integers, the Mean
14 can perform many mathematical
operations on five-byte floating
point values. These values are for-
matted in the standard Applesoft
variable representation described in
the Appiesoft manual.

What It Is Used For

The Mean 14 processor was writ-
ten to facilitate floating point
machine language programming on
an Apgple Il Plus or a standard Apple
Il with Applesoft ROM card. Since
Apple does not provide any
documentation for the floating point
routines in Applesoft, it Is pretty dif-
ficult for those wishing to write
floating point routings in assembly
language. Even knowing the loca-
tions and entry requirements of
those routines Is only partially
helpful if either complex or
repetitive functions must be per-
formed. Of course, you could always
write your more involved functions
in Applesoft Basic, but the Mean 14
will aiways perform at least ten
times as fast and probably much
more. The reason for this is simply
that the Mean 14 has little of the in-
terpreter overhead that Applesoft
has. Using the example of adding
two vatues, if Applesoft is used, and
the values are represented as
variables which have not been used
before, Apglesoft must allocate
space for them first. And if arrays
have been dimensioned. They must
be moved up to make space for the
new variables. If the variables or ar-
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Cyborg Corp.
342 Western Ave.
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rays happen to cotlide with strings,
then string ""house-cleaning” must
take place. In machine terms, all
this takes an awfui lot of time. As an
added kicker, even more time must
be allowed if you use constants in-
stead of variables.

On the other hand, Mean 14
doesn’t have to do all of this. Its in-
terpreter overhead is very small and
since you, the programmer, supply
the operand either by specifying
pointers or, in the Immediate Mode,
by actually supplying the floating
point value, the floating point
routines don’t have to search for or
convert anything. Mean 14 spends
its time processing numbers — not
trying to find them or converting
ASCII strings into them.

What it Does

Mean 14 is a very simple kind of
interpreter. You give it a number and
it looks it up in a table where it picks
up the address of the subroutine
which performs thes specific func-
tion required. Most of those func-
tions already exist In Applesoft.
Some require set-ups to make entry
and exit easier. In all cases, the in-
struction set has been designed to
make straight line machine
language floating point arithemetic
a lot sasier.

That last line indicates one of the
possible shortcomings of the Mean
14 for your particular floating point
requirement. It can process data on-
ly in a straight line. At present, it
contains no conditionals in the in-
struction set. This apparent problem
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isn’t really all that bad when you ac-
tually use the Mean 14. For my own
applications, I've found that testing,
branching, and loop operations can
best be handled outside of Mean 14,
in 8502 assembly language. This is
because, relative to the amount of
time )t takes even the simplest
tloating point operation to execute,
all sorts of branching and testing,
including entries and exits into and
out of Mean 14, can be accomplish-
ed very quickly. For this reason, con-
ditionals were left out ot the Mean
14's instruction set. But that certain-
ly doesn’t mean that you couldn’t
add them if you particular applica-
tion required them.

Using Mean 14

Making use of the Mean 14 pro-
cessor in you machine fanguage
programs is easy. The only prere-
quisite, besides a working
knowledge of assembly language, is
a fundamental knowledge of the for-
mat of Applesoft variables. For
more on this, including a handy utili-
ty program that converts any vaiue
1o its floating point equivalent, see
the predecessor to the anticle, “Ap-
plesoft Floating Point Routines,
MICRO 27:53"”. Once this is
understood, Mean 14 assembly is
very straight-forward.

1. Note that Mean 14 and the Ap-
plesoft subroutines that it calls
could leave any and all registers in
an undeterminable state. If you
need certain registers in specific
states, its a good idea to write your
self both a Save and a Restore
routine and remember to JSR to the
Save before entering Mean 14. You
could even add these routines to the
Mean 14 entry and exits if you like.

2. Enter Mean 14 with a JSR to
MEAN14 (88E00 in the source listing
provided.) All code between this JSR
and a Mean 14 “RET" will be In-
terpeted by the Mean 14 processor,
Remember that byte sequence is a
function of the addressing mode. In
the Implied mode, any operator is
followed by the next operator. In im-
mediate mode, an operator is im-
mediately followed by a five byte
operand (constant) in Applesofi
floating point variable format. In the
Absolute mode, the operator must
be followed by a two byte pointer to
the first memory location contain-
ing a floating point value. In the In-
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direct mode, the operator is follow-
ed by a pointer which points to a
pointer which points to a floating
point value. Remember, all pointers
must be in standard 6502 low-byte,
high-byte order.

3. Conslder the following sectlon of

5. Be careful to avold floating point
errors such as Overflow and Divi-
sion by Zero, as Applesoft routines
tend to dump you into Basic If an er-
ror occurs. A scheme to avoid this
has also been outlined in "“Ap-
ptesoft Floatng Point Subroutines”.

code: 6. Good Luck

22
200 SUBR1 STY YSAVE i SAVE Y
2002 nTX XZAVE i SAVE X
Zz0104 J5R MEAN1T 4 i ENTER MEAN 14
=OQ7 DFE CO 00 03 i #LDA 300
ZOQOA DFE 4 03 O3 i tADD $305
2QoOn DFE 45 =1 00
2010 OFE Q0 00 00 i ®EUR #1
TQ13 DFE O i RARS
2014 OFE @1 40 O3 i FETA (B340)
2017 DFE 11 i ®RET
2015 LTOX XSAVE i REZSTDORE X
2014 LDY YSAVE i RESTORE VY
201C RT=

Both the X and Y registers were
saved before entering Mean 14 in
this example. To make the code
representation less confusing, its a
good idea to show the Mean 14
mnemonic equivalents of the defin-
ed bytes in the comments field. | like
to designate them with an asterisk
but any appropriate scheme shouid
do.

4.1f your machine language routines
are to be called from Basic and if
values obtained from Mean 14
operations will be used by Basic,
you might want to store values
directly into the memory locations
allocated to Applesoft variables.
This will make the results of your
machine language calculations
directly avaiiable to Basic. Aithough
there are subroutines in Applesoft
to fine a variable by its name, they
can take a lot of time to execute. An
easier approach is to "know” where
your variables are by allocating
them first, in your Basic program.
Thus, if the first line of your program
is:

10 A=0B=0C=0D=0

then you'll know that the first
variable is A,the second is B, etc.
The pointer at jocations $69,$69A
tells you the beginning of the simple
variable space, so you should be all
set.
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Addressing Mode

Format Ot Mean 14 Operators

Mean 14 Instructions are
represented as single byte numberic
values. Two ¢quantities are
represented in this byte — instruction
and addressing mode. Since there
was room to spare (there are only
four addressing modes and twenty
some-odd Instructions) a very sim-
ple scheme was devised to include
both. There are also many unused
values so the instruction set could
easily be expanded. An instruction
is represented with the two high
order bits ingicating the adressing
mode and the lower six bits in-
dicating the operation

7]|16|5]413|2]1]0

instruction

Mean 14 Addressing Modes

The Mean 14 pseudo-machine
processor instructions use four dif-
ferent addressing modes. They are:

IMMEDIATE
ABSOLUTE
INDIRECT
IMPLIED

IMMEDIATE- Just like any pro-
cessor, the Mean 14 instructions
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that allow Immediate addressing MEAN 14 INSTRUCTION SET
use the value following an operator
in memory for the operand. Since we
deal with floating point values, the

five memory locations following the LDA Load FPACI with memory B = BN
operator must contaln the floating

point operand. this must be in Ap- IMMEDIATE = $40

plesoft variable format. ?Bg?kgg = :33

EX. Load FPACT with the value “0"  ______ ___

40 00 00 00 00 00 LOA#0 STA  Store FPACL in memory FPACL —=> M
\ \ \
i ABSOLUTE = sC1
ggE:RCATOH OPERAND SYM Ve s
ABSOLUTE- The two bytes that TAB Traansfer FPAC! lo FPAC2 FPAC1 --2> FPACZ2

follow the instruction (operator) in

the absolute mode must contain the ikt B
address of the first byte of the o e
desired buffer.
EX. Store FPAC1 in locations TBA Transfer FPAC2 Lo FPACIL FPAC2 —--> FPACI
$1F00-$1F04 IMPLIED = $03
C1 00 1F STA $1F00-$1F04 = === ——i-=] — =
OP\ERATOR O\PERANO S>M- ADD Add memory to FPACH M + FPAC1 --> FPAC1
BOLIC IMMEDIATE = $44
ABSOLUTE = sC4
INDIRECT- In this addressing mode, INDIRECT = $84
the two bytes that follow the
operator must contain the address T e e e ey e e B e el AR AR e
?r::ftl\;‘; %Yytteepoofl?lt'leer gvl?flf%r: p'l?r:?sfsatd? SUB  Subtract FPACI from memory M - FPAC1 --3> FPAC!
dressing mode is useful when loop IMMEDIATE = $45
processing an number of variables. ABSOLUTE = $C5
It allows the pointer to the variable INDIRECT = %85
to bechanged avd; Sincaipgpalmer o v e e e et e e T e e e
is not a part of the Mean 14 object
code, you needn’t write self modify- MUL  Memorv times FPACL M ® FPAC1 ~-3 FPACI
ing code to perform a loop. Again,
both the operand and the pointer i‘;:g&lﬁgg - :éz
must be represented in the low byte, OTEEEE = e9h
high byte format.
EX. Store FPAC1 in $2FF0-32FF4
DIV Memory divided bvy FPALCIH M /7 FPACLI ——> FFAC!
81 00 20 STA($2000) SMAETTATE = w4
ABSOLUTE = $iC7
Where $2000,$2001 point at $2FF0 INDIRECT = $@7
IMPLIED- Certain instructions per- . I at
form operations which do not in- NOF - No oreration MPE + 1
volve variables. There include IMPLIED = $08
register functions and exits form
Meani14. ST
EX. Transfer FPAC1 to FPAGC2 SER Sauare rool of FPACI) JFPACY —— FPACL
02 TAB IMPLIED = $09
EX. Exit Mean 14
{1 = = A e e o e e —
EXP FPACZ raizsed %o Yhe puomer FFRAC2 =~ M -=2 FPALC!

of memory

IMMERIATE = $4A
ABSOLUTE = $CA
INDIRECT = €3A



INT Integer value of FPACI1 INT { FPAC1 ) ——> FPACH
IMPLIED = $OR MUSICAL COMPUTER
1 AND Il
ABS  Absolute uwalue of FPACY ABS | FPACI ) —-3 FPACL Learn How to Read Musicl
IMPLIED = &0C Written by an M.A. educator with
over 20 years of music experience.
""" T This two program cassette pro-
SGN  WValue of the sisn of SGN ( FPACI ) --> FPAC1L vides an alternative to music
FPAC1 education.
IMPLIED = $0OD s Treble & Bass Note Reading
o Telling Time
___________________________________ - s Notes and Rests
e« Sharps and Flats
LO3 Natural o3 of FPACI LOG ( FPAC1 3 --> FPACH » Signs and Symbols
s Tempo Definitions
IMPLIED = $0E
£34.95 pius $1.00 for postage
—————————————————————— - and handling
Check or Money Order Please
CVA Converlt two—bvytle Llnleser MZ —--> FPACIH (Mi. residenls add 4 % sales tax)
in Applescufl inteser variable —_——
format lo iLs floaling point Check: [ Appie )l 32K
equivalent. [ZTRS-80 Level 1) 16 K
ABSOLUTE = $CF Name: .. ... i v inanns
INBIRECT = s8F AdAress: .. ...t
AdAress:......c.ovviiiiiannn..
. . COMPUTER P.O. Box 605
CvB Conger‘t '.Luo—bvf.‘e 1nle~__=|er: . ) ML, MH ——3 FPACIL APPLICATIONS Birmingham
in 6502 formal to itls floalinsg Mi. 48012
point equivalent. TOMORROW :
ABSOLUTE = $DO
INDIRECT = $9Q
RET Exit MEAN 14 MPC ——> PC
IMPLIED = $131
#»END OF PASS 1
»#END OF PASS 2
0300 R R S A T
0300 i w 5
0800 i MEAN-14 * 0800 FPLOAD EQU SEAF?
fe]=lole) i w PSEUDO-MACHINE o ason FPSTR EQU $EE2B
0800 i#  FLOATING POINT » 0300 TRZ>1  E£QU $EBSZ
4800 ;% PROCESSOR VI. O # U800 TR1>2 EQU 3EBA3
0800 i n * 080U FPION  EQU $EBYO
0800 * R M MOTTOLA ® 4300 FPAES EQIJ $ECAF
0800 i 10,79 ¥ 0800 FPINT EQU $£r2%
fs]=Tat] # ¥ 0800 FPSOR EQU $EESD
U300 S ORI AEIEIED DI D I R R HR [€157alsl FPEXF E£0QU $EE£94
as800 B 0300 ;
as00 ; BSE0C ORG $8EQQ
080a i SOF TWARE ADDRESSES S8EQO OB $800
0800 i 8EQO i
0800 TEMPL EPZ SiE BEQQ i MEAN {4 PSEUDI~MACHINE
0800 TEMPH EFZ 31F 8E0O ; FLOATING POINT FROCESSOR
0800 MPSL  EP1 $4C 8E0O ;
0800 MPCH  EPZ %Al BEQ) 68 MEAN14 PLA (GET M14 CODE (OCATION
0800 FPAC1 EP2 %90 8EG1 8SAC aTA MPLL ; EROM RETURN ADDRESS
a8oO FPAC2 EP2 3AS 8E0Z &3 FLA
0300 ; 3EOA 854D 3TA MPCH
0800 i FIRMWARE ADDRESSES 8E0O& 20SFRE JSRFGING
0800 ; BE(® 200F8E M14A  J5R M14B
080G INT>FF EQU SEZFZ BEQC 4C098E JMPE M13A
4300 FPSUE EGQU $E7R7 2EQF AOQU M148  LDY #%0
0800 FPADD EQU $E7EE B8E11 BLAC LOA (MPCLY, Y ,GET ONE INSTRUCTTON
as00 FFLDIG EOU $EVAL BE{3 AA TAX
0800 FPMUL £l $ED7F SE14 293F AND #33F ,GET CORRECT SUBROUTINE
0300 FPDIVI EQ SEALL 8E14 GA ASL . ADDRESS FROM TABLE
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Bki/ Ay (AY 8EAD ;
SE18 Ce INY 8EAD ;
8E1? BYAOSE LDA SUBTEBL,Y AND SHOVE IT 8EAD ; SUBROUTINE ADDRESS TABLE
8E1C 48 PHA BEAQ ;
S8E1D 38 DEY 8EAQ FBEA SUBTBL ADR FPLOAD-%1
8E1E BYAOSE LDA SUBTBL,Y BEA2 ADSE ADR STR-$1
8E21 48 PHA 8EA4A 4ZEB ADR TRI>Z-$1
8E€22 205F&E JSR PCINC i INCREM, M14 P. (. COUNT 8EAL S52EB ADR TR2>1-%1
BEZS BA TXA SEAS BDE7 ADR FPADD-$1
824 29CO AND HSCO i BET ADDRESSING MODE BEAA ALE7 ADR FPSUE-$1
GEZ8 FO34 BEQ M14G 5 IMPLIED? SEAC 7EEY ADR FPMUL-%1
8E24 1020 BPL M14D ; IMMEDIATE? 8EAE A4SEA ADR FPDIVi-$1
8E2C 2940 AND #%40 SEBO QDSE ADR NOOP-$1
SE2E DOL3 BNE M14C i ABSOLUTE? S8EB2 S3CEE ADR FPSQR-$1
8E3¢0 Bi4C LDA (MPCL), Y i INDIRECT 8EBA 93EE ADR FPEXP-%1
B8E32 851€ STA TEMPL i GET POINTER TO ADLDRESS BEB& 22EC ADR FPINT-%1
8E34 8 INY i OF OPERAND 8EBS AEEB ADR FPABS-$1
8E3S B14C DA (MPCL).,Y SEBA QFEB ADR FPSGN-%1
8ER7 8SIF SsTA TEMPH 8EBC 40E9 ADR FPLOG-%1
8E39 83 DEY SEBE 71SE ADR CONV{~%1
8E3A B1If LDA (TEMFL),Y BECO SESE ADR CONV2-%1
8E3C 48 FHA 8EC2 YASE ADR RETURN-$1
SE3D 3 INY 8EC4 ;
SE3E B1IE LDA (TEMPL), Y 8ECA i FLOATING POINT CONSTANTS
8E4Q 43 PHA 8ECa ;
8E41 9013 BCC M14E SECA 910000 VALUEL HEX 9100000040 1 % 45526
SE43 B14AC MiaC LDA (MPCL3,Y iGEY ADDRESS OF 3£C7 0000
gE4sS 48 PHA ;i OPERAND BELC? i
S8EAL C8 INY 3ECY i
8E47 B1l4C LDA (MPCLY.Y 3ECY ;
8EA9 48 PHA BECY LENGTH EQU %*—MEAN14
SE4A S00A BCC M14E€ END END
8EAC ASAC M14D LDA MPCL iSAVE P. . A3 ADDRESS
SEAE 48 PHA ;OF IMMEDIATE OPERAND
8EAF ASAD LDA MPCH
8ES1 48 PHA
3€52 A0S LDA #%S s AN OFFSET P, C. S BYTES
SES4 9002 BCC M14AF
SEShH AP02 Mi4E  LDA #32 ;OFFSET £.C. 2 BYTES
BES8 20618E MI14F JSR PCADD
B8ESE 48 PLA i PULL OPERAND ADDRESS
AND TRANSFER
BESC A3 TAY ;TO A AND Y REGS FOR BUBS
SESD 48 PLA
SESE 49 M145 RTS ; JMP VIA RTS
SESF i 436 3% 30 3% 8% SE3 36 5 3 1 4 B3 S 33 45 36 2 T4
8ESF AYO1 PCINC LDA 631 ™ *
BE4S 1S PCADD LT # SYMBOL TABLE —- V (.5 =
QE42 L54C ADC MPCL * *
BE&4 354C° 5TA MPCL 2T 2R T T TN S I SSEE T e
SEss 9003 BLC FCH
BE4S E&4AD INC MPCH LABEL. LOC. LABEL. (OC. LABEL. LOC
SELA 18 cLr
BELB AGAO PCL LDY #30 #» ZERO PAGE VARIABLES:
8€6D &0 RTS
BELE ; TEMPL OCIE TEMPH OO1F MPCL a04c
<
ggzg 2@2353 STR Eﬁ; FPSTR MPCH onaD FPACEL Q090 FPACZ  OOAS
8E72 851E CONV1  STA TEMPL
76 Ao v eeo TEMPL OOIE TEMPH OOIF MPCL Q4G
S8E73 B1iE LDA (TEMPL)Y.Y MPCH 004D FPACL 009D FPAC2  OQOO0ARS
8E7A 48 PHA INT>FP E2ZF2 FPSUE E7A7 FPADD E7VEBE
8E7B C38 INY bl FPLOG Ev41 FPMUL E97F FPDIVL EALS
SE7C DILE  ClA - LRA (TELh FPLOAD EAF? FPSTR EEZE TRZ>1 EBS:
aE7F 53 FLA TR1>>2 EB&43 FPSGN ER?0 FPAB5S ERAF
SEsl 2OE Sl Juk LN SRR FPINT EC23 FPSQR EESD FPEXP EEYA
8EB3 ASA2 LOA FPACL+35 MEAN14 SEO0O ML14R 3E0? M14LB SEQF
BEES 1007 BPL NOOF M14C 3E43 M1i4D SEAC M14E BESS
8EE7 A%CA LDA #VALIEL M14F SES3 M1aG 3ESE  PLCINC  SESF
e ComEEY NE A PCADD 3E41  PC1 2E&E  ZTR BEAE
aESE A0 NOoE  Ri5 CONVI  SE72 1A SE7C NOOP  SESE
8ESF 85iE cONVZ  STA TEMPL CONVZ  BES RETURN 3E%E SWURBTBL =SEAO
SE91 331F 3TY TEMPH VALUE1 2EC4 END SEC?
8E?3 ADOY LDY #¢1
8E9S BILE LDA (TEMPL).Y
3ED7 43 FHA
8EY8 33 DEY
2EPY FUEL BER C1A
2E9B 43 KRETURN PLA ; PIULL MEAN (4 RETLRN
BESC L= FLA i ADDRESS FROM STALZK
BEYD LCACO0 JMEP (MPCL)D

Saptember 1980

MICRO -- The 6502 Journal



SPECIAL INTRODUCTION
ONLY *99.95

FOR THE FINEST PARALLEL INTCRFACING £LEMENT FOR THE PET/C3N®

Tve P.L.E.-C 1S A VERY COMPLETE INTERFACI. T COMES (N AN ATTRACTIVE CASE AND
MOUNTS CSIRECTLY TO THE ZOMPUTER, THUS ZLIR[NATING Y€ NEED IR IXTRA SPACE [N THE
JACK FHR SQXES AND ME35Y PILES CF WIRE. '-lCUR SYSTEM CANX LQOK PRQFESSICRAL. -—r(E
$.1,£.-[ HAS COMPLETE ACCRESS SELECTABILITY OF DEVICE NUMBERS 4 TemousH J0. Asd
THERE’S 8O AEED T0 DISASSEMALZ YAUR UNIT 70 CHANGE THE ADDRESS: (T3 AS StMALE
A8 SETTING ThE DIP awiveN. THIS SELSATABILITY ALLOAWS 30TH YOUR LITTER-2UALITY
pRINTER (MEC SPIMAR{TER. ETC.) &N YOUR GAAPHICS IRINTER 70 3E CINNECTED 4T THE
SAME TIME BUY USED SEPARATELY 3 ADDRESSING ZACH W{TH A DIFFERERT EVICEH.
Sew THAT'S REAL EFFICIENCY!!
THE 2.1.E.—C WILL CANVERT NON-STANDARD PET coces 7o TRus ASCI] <oDE. It cam BE
SWITCHED [N OR CUT OF SERVICE AS KEEDED, [7IR INSTANCZ, {F YOUR SOFTAARE Z0E5 ™hi
CINVERSION., JUST SWITCH THE CONVERTER 3FF, [F YSU MEED THE CCONVERISIGN SCR
PRINTING FROH EAS[C, JUST SWITCE [T ON.
QUR INTEAFACE SROVIDES SXTENSION 0f THE [EZZ-288 parY on Tue PET/(3M. Yau sow'r
NEED TO SUY OTHER CAZLZS 3ECAUSE CUR [NTERFACE USES THE SAME CRAD 4D6E TYPE 45
THE COMPUTER, THUS THE CABLZ =204 THE FL3#PY 3lSC 74 THE FET/C3M wiLL wow con-
NECT INTQ THE {NTERFACE.
THE P.1.Z.-C IS INTERCONNECTED AITW. AND POWERED 2Y, "HE PRUNTER USIMG & 3" OATA
CABLE SUPPLIED WiTH THE !NTEAFACE, THIS =EAN THAT THERE !$ NO PCWER SUFPLY
NECESSARY AS wlTh SERYAL SNTERFACES. THE *3v IS SUPPLIED ON AIN# 18 OF THE CoN-
NECTOR USED 3Y ALL TRUE CENTRONICS STANDARD [WYERFACED PRINTERS. THlS [NCLUDES
™e Caxtrontcs 773. PL, 4nD MANY CTHERS iNCLUOING THE ANADEX RINTERS,
QUH [NTERFACS S0ES 3EVCNTD THE CENTRORIC'S COMPATIZILITY. THE?E!QRE; LY AfLL
OPERATE THE ANDERSON-JACOBSON AJBUL awD vwe "PapER TIGER™ 3v [nTE3RaL JaTA
SySTEMS. [8 FACT, 17 WiLL DRIVE ANY SARALLEL-[NSUT PRINTER THAY uSES 2 DaTA 211§
AND 2 HANDSHAKING LINES.
| vou ARE INTERESTED I[N THE MOST [NTERSACZ FOR YGUR MONEY, THEN SLACE YOUR QRDER
toDAY, OUR [NTRODUCTORY #RICE =0R THE P.[.E.- [NYERFACE WCN'T LAST LONG. S0,
DOR’T DELAY . . . YOU MAY HAVE TQ PAY TwE LIST PRIZE of $113.9S.
PLEasz sPECIFY YOUR PET/CRM rvpe (sEw oR L3 RORS) AND THE 3JRAND AND »00SL OF THE
PRINTER YOU WiLL 3E USING. WE ATTACH THE (DRRECT CONRECTOR QN THE ZARLE.
ALL ORDERS MuST B€ PREZA(D OR (0D casw, ADD $5 708 SHIPPING AND WANOLIKG.
P4RYLAND RES{IENTS ADD 3X SALES Tak,

Le#Data Propucts, £.0. Box 1080, Couwats, ¥o. 210t8

Puone (301) 73C~-3Z57

SPET/CAN ace trudesarks of Iemodocw dusiness achinax

EDUCATIONAL SOFTWARE
for the APPLE Il and APPLE ‘Il PLUS

VERBAL SKILLS

Diskettes with Applesolt Programs and dota base can be used to Im-
prove verbal shills Interactively. Intended os study alds for college board
rype exams (£.G.. SAT, GRE. LSRT, ACT. MAT, ETC). Programs Include o resl-
dent editor for expanding or modifying data lists. Realistic mukiple choke
questions are genevated with several optlons. Requlres no computer ex-
perlence making i Ideal for students.

Yocabulary Butlder- Over 1600 entries with op-
tion of matching synonyms
or antonyms - §19.95

Anaclogy- Over 1200 word relation-
ships - 819.95

Seatence Completion-  Equivalent to & SAT tests
-§19.95

Yerbal Skills Pak- All theee diskettes for Just
$44.95

SLIWA ENTERPRISES

EDUCATIONAL SOFTWARE DEPARTMENT
POST OFFICE BOX 7266
HAMPTON, VIRGINIA 23666

* Apple Is o reglstered trademark of Apple Computer. Inc

32 K BYTE MEMORY EXEANSIM KT
RELIABLE AND COST EFFECTIVE RAM FOR oy §$58

6502 & 6800 BASED MICROCOMPUTERS

AIM 65-*KIM*SYM
PET*844-BUS

PLUG COMPATIBLE WITH THE AiM-85/SYM EXPANSION
CONNECTOR 'BY USING A RIGHT ANGLE CONNECTOR
gsoti‘PnPDLIED) MOUNTED ON YTHE BACK OF THE MEMORY

MEMORY BOARD EDGE CONNECTOR PLUGS INTO THE
6800 S 44 BUS.
CONNECTS TO PET OR KIM USING AN ADAPTOR CABLE.

FOR APPLE, TRS-80 KEYBOARD,
EXIDY, AND ALL OTHER 16K
DYNAMIC SYSTEMS USING
MK4116-3 OR EOQUIVALENT
DEVICES.

200 NSEC ACCESS, 375 NSEC
CYCLE

BURNED-IN AND FULLY
TESTED

RELIABLE—DYNAMIC AAM WITH QN BCARD INVISIBLE
REFRESH—LQOKS LIKE STATIC MEMORY BYT AT
ILOWEA COST AND A FRAGTION Of THE POWER
REQUIRED FOR STATIC BOAROS
USES +5V ONLY, SUPPLIED FROM HOST COMPUTER.
FULL DOCUMENTATION. ASSEMBLED AND TESTEQ
BOARDS ARE GUARANTEED FOR ONE YEAR ANO
PURCKASE PRICE 1S FULLY REFUNOABLE IF 80ARD IS
RETURNED UNDAMAGED WITHIN 14 DAYS.

ASSEMBLED WITH 32K RAM

& WITH 16K RAM ..

TESTED  WITHOUT RAM CHIPS ..

HARD 10 GET PARTS (NO RAM CHIPS)

WITH BOARD AND MANUAL .

BARE BOARD & MANLIAL

PEY INTEAFACE KIT—CONNECTS THE 22K RAM BOARD TO
A SK QR 2K PET COKTAINS: INTERFACE CAGLE. BOARD
STANDQFFS., POWER SUPFLY MODIFICATION KIT AND
COMPLETE INSTAUCTIONS 349

U.S. PRICES ONLY

1 YA. PARTS REPLACEMENT
GUARANTEE
OTY. DISCOUNTS AVAILABLE

ALL ASSEMBLED BOARDS AND
MEMODRY CHIPS CARRY A FULL DNE
YEAR REPLACEMERT WARHANTY

= T /|
COMPUTER  DEVICES

1230 W.COLLINS RVE.
ORANGE, CR 92668
(714) 633-7280

Lalit, raridanis please and 6% sales lax, Mastercharge
A Visa accepled. Pleaga allow 14 Jays {0F checks to
clear bank. Phane orders welcome. Shipping charges
will be added lo all shipments.




The MICRO Software Catalog: XXIV

Software announcements for the 6502 based systems

Name: Speed Readlng and
Comprehension

System: PET/CBM

Memory: 16 or 32K

Hardware: cassette drive

Description: A flexible and com-
prehensive system in which the
teacher creates a permanent test
and question data file on a cassette.
This file is used by one of the other
programs to give a rapid scan, and
then a timed read scan, followed by
questions which are corrected. All
statistics including reading speed,
in words per minute, are then
printed on the screen (printer op-
tionai). The system has many op-
tions including: adjustable read
rate, various methods of displaying
the text for reading, and directions
for customizing the programs for in-
dividual perferences and teaching

strategies.

Copies: Just released

Price: $49.95 (extra manuals,
$2.00)

Includes: Six programs, sample
data file, manual, all in
a six cassette plastic
binder

Author: Richard A. Brown,
Ph.D.

Avallable: Abbott Educational
Software
334 Westwood Avenue
E. Longmsadow, MA
01028
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Name: WP-INT

System: Ohijo Scientific

Memory: 48K RAM

Language: Basic, 65602 Assembler

Hardware: G2-OEM and C3 series

Description: A form letter genera-
tion package that unites two OSI
software systems, WP-2 and OS-
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DMS. The system extracts Informa-
tion from OS-DMS data files to
prepare from letters with OSI’s word
processor, WP-2. Supplied on two

floppy disks.
Price: $80.00
does not include OS-
DMS or WP-2
Available: DCS Software Pro-
ducts
2729 Lowery Gourt
Zion, IL 60099
R S ¥ O O 2 % % e e g
Name: Copy T-File
System: Apple ii, Apple Il plus
Memory: 16K with ROM
32K without
Language: Applesoft
Hardware: Disk Il

Description: Copies any EXEC file or
sequential TEXT file to another disk.
You can disptay the flles field by
field and directly change any fleld in
the TEXT file before copying. Modify
your own EXEC programs directly
without going thru the ‘Make-EXEGC’
routine. Lets you display and study
professional EXEC programs. Seif-
prompting. Simple and easy to use.

Price: $15.95

Includes: Disk with program and
instructions

Author: David Weston

Available: David Weston

P.0.Box 25943
Los Angeles, CA 90025
L N S S S S S S S S e S Y e

Name: Supersort

System: PET/CBM computers

Memory: 851 bytes at the top of
memory, plus parts of
the second cassette
buffer. The demo pro-
gram uses 7K.

tanguage: Machine, the loader

and demonstrator pro-

MICRO =-- The 6502 Journal

Mike Rowe
P.0. Box 6502
Chelmsford, MA 01824

grams are in Basic.

Description: Enchanced version of
KEYSORT (MICRO 23 & 24). It shares
KEYSORT's advantages, and adds
several features requested by
MICRO readers: Sorts 1 or 2 dime-
sion arrays of strings or integers on
any of up to 127 fields, with optional
subsorting on macth to any other fil-
ed or fields, all in ascending or
descending order. Delimiters are not
needed with this, and data may be
easily viewed without using MID$
functions needed by KEYSORT.

Copies: Just refeased

Price: $34.95

Includes: full instructions, com-
plete demo program,
assembly source
listing

Author: James Strasma

Available: Programma Interna-
tional

3400 Wilshire Blvd.
Los Angeles, CA
80010
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Name: Video Message
Display

System: Apple I

Memory: 48K RAM

Language: Apple Integer Basic

Hardware: Golor tv set, RF

Modulator or color
Video Monitor, Moun-
tain Hardware Clock,
Apple Disk Drive
Description: Converts a computer
into an electronic bulletin board. A
set of simple commands allows the
user to define a series of “slides’
that can be displayed in any se-
guence and for varying amounts of
time. Low resolution dislplays offer
normal-sized characters in normal,
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reverse, or blinking video. High
resolution Displays permit inter-
mixed characters of three different
sizes in either normal or reverse
video. {n addition, the background
of the “slide” can be displayed in
any high resolution color. Profes-
sional version, model VMP, is
avallable for the Apple ll. Provides
hardcopy slide logs for use by televi-
sion stations.

Price: VMD—$149.00
VMP—$189.00

Available:  Serendipity Systems,
Inc.

225 Elmira Road
Ithaca, N.Y. 14850
e e e e e S N e

Name: Mlcro-Inventory (MIN)

System: Apple Il, Applesoft
Firmware Board

Memory: 48K RAM

Hardware: Tv set, RF modulator

or video Monitor, Ap-

ple disk drive, Op-

tional printer
Description: Developed with the par-
ticular needs of smal) businesses in
mind, this package provides owners
of such firms with effective inven-
tory control. Each inventory item is
assigned a unique ttem ldentifier by
the user, and data is stored in
logical files. Although the capacity
of the system is normally limited to
six files of 200 items each, multiple
diskette drives can be used to ac-
commodate additional inventory
items. Reports provided include
Items On File, Items On Hand, Items
On Order, etc. Each report can be
generated to include all inventory
items or only those specified by the
user.

Price: $149.00
Available:  Serendiptiy Systems,
Inc.

225 Elmira Road
Ithaca, N.Y. 14850
B S O N S Y Yot e Y e o e o o ¥

Name: Micro-General Ledger

System: Apple It Plus, Apple il
w/Applesoft Firmware
Board

Memory: 48K RAM

Language: Apple Integer BASIC

Hardware: Tv set with RF
modulator or video
monitor, Apple disk
drive

Description: Designed with the

needs of very small businesses in

mind, MGL allows the user to retain

tinancial control while requiring a

minimum knowledge of accounting.

It features a user-defined chart of

accounts, interactive data entry and
editing routines, extensive error
detection devices, and automatic
end-of-month and end-of-year reset-
ting of totals. Reports produced in-
Sheet, and an Accounts Reconcilia-
tion Report. The system can accom-
modate 75 accounts and each ac-
count may be assigned a total of
nine sub-account numbers.

Price: $149.00
Available:  Serendipity Systems,
Inc.

225 Elmira Road
Ithaca, N.Y. 14850
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Name: AMS/OIL Inven-
tory/Sales/Price List

System: Apple Il

Memory: 32K

Language: ROM Applesoft

Hargwarse: Disk Il

Description: Program maintains

price list, handles sales both retall
and wholesale, with or without ship-
ping, maintains inventory with mon-
thly and year-to-date formats.
Creates, sorts and provides easy up-
date to price lists. Can be used for
AMWAY as well.

Price: $30.00 includes disk
$15.00 w/o inventory
program

Author: Allan Blackburn

Available: AWB's

1226 Wade Hampton
Fort Worth, TX 76126
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Name: Satellite

System: Apple I, Apple Il plus
Memory: 32K

Language: Applesoft ROM/RAM

Description: Provides the amateur
radio operator or shortwave listener
with all data necessary to track
spacecraft in either circular or eliip-
tical orbits. It will provide enough in-
formation so the operator can aim
an antenna at the spacecraft and
keep up with it as it crosses the sky.
The program has two main modes.
Information for the satellites is pro-
vided in a number of pubiications,
includeing QST, Worldradio, and '73
magazines. Program to screen or

printer.

Copies: Just released

Price: $14.95 cassette, or
user provided-diskette
$19.95 on diskette by
author, postpaid.
Specify Applesoft
RAM or ROM

Author: Al Jensen WA7TIB

Available: Al Jensen
19111 First Avenue

NwW
Seattle, WA 98177
B % S S S e Y o o o Yo e S S WL WL L W .

Name;: The Voice

System: Apple I, Apple Il plus
Memory: 48K

Hardware: No special

Description: Gives your apple the
power of speech! Use the standard
voice vocabulary to speak an
endless combination of phrases and
sentences, or easily record your
own vocabulary set to make your
Apple say anything you like. Each
data disk can store up to 80 words
or phrases which can be sorted for
quick reference. What's more, the
Voice allows you to speak from any
Basic program by using Print Com-
mands. Guaranteed to be the best
Apple voice program avallable at

any price.
Price: $39.95 disk
Available:  Muse Software

330 N. Charies Street
Baltimore, MD 21201
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Name: Elementary Math Edu-
Disk

System: Appie Il

Memory: 48K

Language: Integer Basic

Description: Written and deslgned
by a professional educator. Con-
tains an arithmetic readiness test
and four Interactive lessons design-
ed to teach elementary math skills
on nine different skill levels. This
program is self-demonstrating and
requires little or no instructor
assistance. Recommended for the
student with no prior arithmetic ex-
perience, and as a supplement in
higher level remedial situations.
Price: $39.95 gisk
Available: Muse Software

330 N. Charles Street

Baltimore, MD 21201
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Name; Invantory Program

System: Apple (I, Apple It Plus

Memory: 48K (Firmware card on
Apple )

Language: Applesoft, Assembly

Rardware: 2 Disk drives, 132

column printer

Description: Maintains a complete
inventory on up to 800 items. Every
category included to back order as
well as LOC, COST, etc. Generates
search reports, keeps running ac-
count of what was sold YTD ang
much more.

Price: $140.00 with manual
Author: Gary E. Haffer
Available:  Software Technology

for Computers
P.O.Box 428
Belmont, MA 02178



APPLE
BUSINESS
SOFTWARE

GENERAL LEDGER

If you are a business person who is looking for
ultimate performance, take a look at this out-
standing General Ledger package from Small
Business Computer Systems.

Our package features six digit account
nurobers, plus thirty-one character account
names. We have ten levels of subtotals, giving
you a morc detailed income staterpent and
balance sbeet with up 10 nin¢ departments. Either
cash or accrual aecounting methods may be used.
The cash journa} allows a thirty-three character
transaction description apd automatically cal-
culztes the proper off-setting entry. You may
print the balance sheet and income statement for
the current month, quarter, or any of the pre-
vious three quarters. Also, this year's or Jast
year's totalare included on the income statement,
depending on the current month.

There is virtually no limit an entrics, since you
may process them as often as yon like. Two
thousand (1,000 from GL.; 1,000 from any exter-
nat source) can be processed in one session.

ACCOUNTS RECEIVABLE

Sound business management tequires you to
keep up-to-date reports regarding the status of
your accounts receivable.

Now, from Lhc same company that revolu-
tionized accounting on the Apple 11 computer,
with their conversion of the Osborne/ McGraw-
Hill General Ledger program, you may now
obtain the Accounts Receivable package you
have been waiting for.

Qur package sllows you lo assign your own
alpha-numeric customer code up (o six char-
acters. Date of the last activity, as well as
amounts billed this year and last year arc majn-
(ained, This Accounts Receivable system main-
tains six digit invoice numbers, six digit job
numbers, iInvoice amount, shipping charges, sales
tax (automaticatly calculated), total payments as
well as progress tiling information. You may
enter an invoice 4t any time: before it’s rcady for
billing, alter you have billed it, and even after it's
paid. This package also prints reports which list
the invoices you have not billed yet, open items,
paid items, and an aging analysis of open ilcms,

In the final analysis, making your book keeping
easicr is whal our software is all about. With onr
General Ledges package you can format your
own balance sheet and income statement.
Dcepartment financial statements may be for-
maled differently. You have complete freedom to
place titles and headings where you want them,
skip lines or pages between accounts and
generate subtotals and totals throughout the
reports—up (o ten tevels if you need them. Ac-
counts Reeetvable is designed to provide you
with camplete up-to-date information. The
program will print customer stateents as well as
post invoice amounts to any of the accounts
maintained by our General Ledger package.
These packages will suppont any printer/inter-
(ace combination. General Ledger requires 110
columns, Accounts Receivable requires 130
columns.

Suggested Retail:
Individually ................... $i80.00
Together ... .oooviiviiinnnanaas £330.00

SMALL BUSINESS COMPUTER SYSTEMS
4140 Greenwood
Lincoln, Nebrasks 68504
(402) 467-1878

/

HAS YOUR APPLE READ ANY GOOD
PROGRAMS LATELY?

APPLE 1l DISK SOFTWARE
DATA BASE MANAGER
IFO PROGRAM

The {FO {NFORMATION FILE ORGANIZER) can be used for many ap-
plications such as sales actlvity, check registers, balance sheets,
client/patient racords, laboratory data reduction, perscription informa-
tion, grade records, malling lists, A/R, job costing and much more. This
can be accomplished sasily and quickly without prior programming
knowledge.

Up to 1000 records with a maximum ol 20 headers (catagories) and 10
raport formats (user defined) can be stored on a single disketts, informa-
tion can be sorted on any header, both ascending and descending in
aipha/numeric fleld. Mathematical functions can be performed on any 2
fields o manipulate the information. intormation ¢an be searched on
any header using >, <.=>,= <, =, and first jetter. Malling list format
provided. Fast assembly language soft, search and read routines. Many
efror protection devices provided. Put your application program
together in minutes instead of hours.

OGRAM DISKETTE and instruction manuai....$100.00
MAILING LIST PROGRAM and instruction
manvual...$40.00
INVENTORY PROGRAM

2 disk drives, menu-driven program. Inventory categories Include:
STOCK#, DESCRIPTION, VENDOR (D, CLASS, LOCAT(ON, REORDER
PT., REORDER QTY, QTY ON HAND. All records can ba entered, chang-
ed, updated, deleted, or viewed. Reports can be sorted in ascen-
ding/decending order by any category. There are 7 search reports (3
automatic). Calculates $ VALUE of inventory and YTD, MTD, and period
items sold, Accumulates inventory over a 13-month period. Plus much
more. Requires a 132-column, serial/parallel printer, Complete turnkey
operation with bootstrap diskette.

Pro%ram diskette and mslruction manual...$140.60

ROLL PACKA

2 gisk drives, menu-drlven program. Employee history include: NAME,
ADDRESS #, ADDRESS #2 CITY, STATE, Z{P, FED EX, STATE EX.,
SOCIAL SEC.HDATE EMPLOYED, DEPT #, CODE, EMPLOYEE 4,
STATUS, MARITAL STATUS, PAY RATE, OT RATE, VAC RATE, ¥ VAC
HRS. and PENSION PLAN. Program can generate weekly or biwaekly
payroll. Prints W-2, QTR REPORT, PAY CHECKS, MASTER AND CUR-
RENT files. FEDERAL and STATE witholding taxes are built into pro-
gram. Maintains a CASH DISBURSEMENT journal, Accumulates payroll
for a §3 week period. Generates numerous type of payroll reporis.
Allows data to be searched, sorted and edited. Prints DEDUCTION
register and more. Maintain up to 125 EMPLOYEES/EXPENSES for
quick ang easy PAYROLL Numerous error prolection devices provided.
PROGRAM diskette and instruction manual...$240.00

"PLEASE SPECIFY STATE WHEN ORDERING

APARTMENT MANAGER

2 disk drive, menu driven program written in assembly language and AP-
PLESOFT (. All you will ever need to manage your apartment. Handies
up to 6 BUILDINGS with a maximum of 120 units each. Complete turn.
key operation. Data categories include APT ¥, TYPE, TENANT NAME,
PETS, CHILDREN, SECURITY DEP., PET DEPOSIT, POOL DEP, MISC
DEP, RENT ALLOWANCES, DATE MOVED IN, VACANCY DATE, REF-
FERAL, CONDITION OF APT, DAMAGE AMT and COMMENT LINE,
Search, sort, enter, edit and vacate tenates. Maintains a MTD ang YTO
rent recipts as well as compiete utility reports, reni lost by vacancies.
Maintains expenses, vacated tenants report and much m
PROGRAM DISKE and INSTRUCTION
MANUAL...$325.00

PROFESSIONAL TIME AND BILLING

2 disk drive program written in assembly lanquage and APPLESOFT II.
Completely menu-driven, Malntain all billing of clients and personnel.
Generates and invoices. Numerous reports based on all types af
criteria. Easy data entry for RATES, CLIENTS, and MATTERS. Has
SEARCH, SORT, CHANGE (on screen editing), VIEW and BALANCE
FORWARD. IF your are a JOB CONTRACTOR, ATTORNEY, ACCOUN-
TANT, GENERAL CONSULTANT, or anyone that needs to charge for
time, this program s a2 must. Complete turnkey operation. Numerous
AEPORTS are produced to aid in the TIME ANALYSIS PROGESS. All this
and much more.

PROGRAM DISKETTE and INSTRUCTION MANUAL...$325.00

SPEED READING

PROGRAM DISKETTE AND [INSTRUCTION
MANUAL...$200.00
ALL PROGRAMS REQUIRE 48K and APPLESOFT I! ON AOM OR AND
APPLE Il PLUS. ALL SOFTWARE IS COMPATABLE WITH PASCAL
SYSTEMS. PROGRAMS RUN FROM ANY PORT OF THE COMPUTER
WITHR SERIAL/PARALLEL PRINTERS. REQUIRES 1 DISK DRIVE
UNLESS OTHERWISE NOTED.
SEND CHECK/MONEY QRDER or C.O.D
SOFTWARE TECHNQLOGY for COM PUTERS
P.O BOX 428

BELMONT, MA 02178
OR AVAILABLE FROM YOUR LOCAL DEALER



6502 Bibliography: Part XXIV

Continuing bibliography of 6502 related material

687 (cont'd.) COMPUTE 3, (Mar./Apr., 1880)

Butterfield, Jim, “Memo to Machine Language
Programmers,” pg. 96.
Ways to find zero page space on the New PET ROM.

Rehnke, Eric, *Read PET Tapes with your AIM,"” pg. 102 - 104.
Use the General instruments AY3-8910 device to generate
music on 8502 boards.

Zumchack, Gene, *“‘Nuts and Volts,” pg. 105-107.
READ/WRITE timing on the 8502

Rehnke, Eric, "Read PET Tapes with Your AIM,” Pg. 110- 112
This program opens up PET software to the AIM owners.

Herman, Harvey B., "KIMEX — 1" pg. 113
PROM, RAM and I/O expansion for the KIM

Carlson, Edward H., “Fast Tape Read/Write Programs for
your OSI," Pg 115117
Add this useful utility to your O8] C1 or G2 machines.

Flacco, Roy, “Appllcations Review: Logic Analyzer for KIM,”

Pg. 118- 120
A review of a useful piece of hardware.

888. Softside 1, No. 3 (March 1980)

Porter, Galg, “The Care and Feeding of Integer Hi-Res,"” pg. 9
1.
Pep up your Apple Integer Programs with Hires Graphics.

Anon, “Programming Tips,” pg. 15-16.

A routine for rounding off decimal numbers, on the Apple.
Chipchase, Frank D., “Renumber and Merge the Easy Way,"
pg. 19-21.

Make this useful utility into an Exec program, for the Ap-

ple.

Anon, ‘'Programming Tips.” pg. 15-18.

A listing in Integer for this game on the Appie.

Micklus, Lance and Summers, Murray R., “Treasure Hunt,”
pg. 33-34.
Listing for this Adventure-type game.

Cross, Mark, “Bouncing Ball Catcher,” pg. 46-47
An Applesoft program employing Hi-Res graphics.

Anon, "“Switch Puzzie," pg. 50-51.
A game for the Apple.
Rubber Apple Newsletier (March, 1980)

Musgrave, J. €., “Change Disk Volume,” pg. 2.
Short routine for the Apple machine language.
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Dr.William R. Dial
438 Roslyn Avenue
Akron, OH 44320

889. Recreational Computing 8, No. 5, Issue 44 (March/April
1980)

Wells, Arthur, Jr. “Recreational Apple Il Hi-Res Graphics,”
pg. 4-8.
Lines, Triangles, and other shapes on the Apple.

Lindsay, Len, "Pet Games," pg. 11.
About 75 programs for the PET are reviewed.

Hatch, Larry, “Raging Robots,” pg. 34-35.
Landmine the PET Screen to outsmart the robots.
Keyser, Earl, “Frogs for the Apple,” pg 34-35.
Listing for the game “Frogs.”
Gull, Steve, “Playing Simon on the PET,” pg. 35
Try to duplicate the sequence of tones that the Apple
plays.

690. Creative Computing 8, No. 3 (March, 1980)

Fricke, Victor, “Three Mile Island,” pg. 38
Notes on running the popular nuclear power plant pro-
gram.

Mecca, Lorraine, “The Computer Connection,” pg. 58-59.
Contained in this article is a discussion of modems and
the D.C. Hayes Micromodem Il.

Cox, Ken, "'PET as a Remote Terminal,” pg. 60-62.
Notes on implementing a PET terminal! program.

Howerton, Christopher, “Ches Clock,” pg. 132-133.
Is speed chess your game? Use your Apple as a ¢lock!

Carpenter, Chuck, "Apple-Cart,” pg. 150 - 153.
Discussion of the use of POKEs, Applesoft READ...DATA,
String Parsing, Text Typer, etc.

Yob, Gregory, ‘Personal Electronic Transactions,” pg. 160
-163.

Discussion of PET Logic, Two's Complement Tutorial, Light
Pen etc.

891. Personal Computing 4, No. 4 (April, 1980)

Neiburger, E. J., “Score Your Heart Attack Risk,” pg. 48-50.
Run this program, then take no changes — get a checkup
(Apple).

Wood, Don, “Word Processing with Your Apple,” pg. 68 - 70,
Notes on Apple writer, Super-Text, EasyWriter, Personal
Text Processor, Aptype. Text Editor Version 3.0, etc.

Nichols, John M., "‘Housebreaking Your New Pet,” pg. 73-74
How 1o run programs written for the 8K PET on the newer
16K, 32K PET.
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Kilobaud Microcomputing No. 40 (April, 1980)

Baker, Robert W. "Pet-Pourri,” pg 9,14.
Notes on PET Baslc.

Anon, “Ohio Scientific's Small Systems Journal,"”
A continuation of a discussion of muitiple user systems.

Hayek, Tom, *'The Basic Programmer’s Toolkit,” pg. 34-35.
Have a ook at this helpful utility for the PET.

Chamberlain, Bruce S., ‘Fast Apple Peripherals,” Pg. 92-86.
How to interface high-speed serial printers to the Apple il

Tenny, Ralph, *Get Started With MicroStart,” pg. 118-128.
Hardware for experimenting with the 6502 and other CPU
chips,

Tannenbaum, Larry M., “KIM Vari-Stepper,” Pg 1486.

An automatic variable speed single-stepper for the KIM.

David, D. J., “PET's Librarian,” Pg. 172-173.
An automatic variable speed single-stepper for the KIM.

Gorgon, Hal T., “Instruction Sets Examined and Compared,"
pg 174-180..
The second part of this article {ooks at on-chip ang off
chip registers.
Dunmire, Jerry, “Indexing for the PET," pg. 186-187.
A solution for the lack of a counter on the PET tape
recorger.

Hitt, Peter G., “Build a Home for your Superboard l,"' pg. 202
-205.
House your OS! Superboard with a power supply.

693. Byte 5, No. 4 (April 1980)

O'Flaherty, John, "'A White-Noise Generator for the Apple
II," pg. 68.
A simple machine language program turns the Apple into
a white-noise generator.

Chamberlin, Hal, ‘“‘Advanced Real-Time Music Synthesis
Techniques,” pg. 70-94, 180-196.
Discussion of gitficulties in computing waveforms fast
enough for real-time music systems.

Cross, Mark A., “Apple Audio Processing,” pg. 212-218.
The Apple is capable of playing several notes
simultaneously with simple homebrew interfaces.

694. Southeastern Software Newsletter, Issus 17 (April 1980)

Staft, “Binary Search and Sort Modules for Names File," pg.
2-8.

Notes on searching and sorting on the Apple.
Chipchase, Frank D., *“'Better Utilization of Apple
Computer’'s Renumber and Merge Program,” pg. 8-9.

Set up a renumber and merge Binary file.

695. 0S| User's Independent Newsletter (January 1980)

Curley. Charles, “Machine Language Memory Test,” pg. 2.
How to adapt Jim Butterfield’s Memory Test (First Book of
KIM) to the OS! or other 6502 machines.

696. MICRO, No. 23 (April 1980)
Lacy, Allen J., “Applesoft Il Shorthand,” pg. 5-8.

This routine allows a programmer to type in an entire Ap-
plesoft command with the use of one control key.

Tripp, Robert M., “‘The Value of 16 Bits,” pg. 9.
Notes on 8 bit vs. 16 bit processors.

Crouch, Blll, “The Apple Siripper,” pg. 11-12.
Remove REM statements from your Basic program for the
‘run version'.

Taylor, William L., “Graphics and the Ghallenger CiP, Part

4" pg. 16-19.
This Installment shows how the previous material can be

used to create pictures.
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Blalock, John, M., “SYMple Basic Data Files,” pgs. 21-25.
Implement Data Save and Data Load on your SYM-1.

Evans, Mel, “‘A Perpetual Calendar Printer for the AIM,” pg.
27-29.
A tew programming tricks are used in this AIM program.

Wagner, Roger, ‘Bi-directional Scrolling,” pg. 23.
Scroll the Apple page down as well as up.

Hyde, Randall, “The SY8516 Pseudo-16 Bit Processor,' pg.
36-37.
This new microprocessor extends the capabilities of the
86502 with some 16 bit operations and improved address-
ing, etc.

Strasma, Rev. James, “PET Keysort,” pg. 43-56.
A complete general purpose keysorting program.

Swank, Joel, “KIM Scorekeeper,” pg. 59-62.
A general purpose, multi-player scorekeeper that ¢an be
used as a part of larger game programs.

Morris, E.D., Jr., “OSI Basic in ROM,” pg. 85-66.
To help you understand OSI Basic, a table of the locations
of the subroutines to service the main commands is
presented.

Rowe, Mike, (Staff) “The MICRO Software Catalogue: XIX,"
pg. 71-72.
Ten programs are described.

Dial, Wm. R., “6502 Bibliography: Part XIX,” pg. 77-78.
Same 65 more articles are referenced.

687. Ralnbow, Issue 1 (January 1980)

Rennard, Bob and Simpson, Rick, "Character Input and Out-
put,” pg. 4-5.
information on Apple Machine Language.

Marcuse, D., "Applesoft ROM Card.” pg. 4-5.
How to use the Apple mini-assembler with the ROM card
installed.

Turnbull, Ernie, "Audio Monitor,” pg. 5-6.
How to monitor your Audio from the Cassette while
loading the Appie.

Butler, John W., “Geneology Program,” pg. 6.
Keep track of 250-350 families on a single Apple diskette.

Simpson, Rick, “Mini-assembler and the Language System,™
pg. 7.
Use the language system and still have the services of the
miniassembier, Apptle.

Rennard, Robert, “RAesponses and Remarks,” pg. 8-9.
Apple output registers, Improved Apgle documentation,
etc.

Barnes, John, “An Applesoft Sound Routine,” pg. 12.
Machine language entsred by an Applesoft program for
tone generation.

Mathes, Stan, “Make your Apple Sing,” pg. 13.
Write a music program on the Apple.

Wagner, Roger, “The Reliable Applesoft Append,” pg. 15.
Notes on using the Applesoft append program.

Anstis, Stuart, “Catch a Star,” pg. 23.
Listing for an Apple Game.

€98. The Target (March/April)

Anon., “Grapeving,” pg. 1.
Changes to zero page usage in A(M-65 Basic.

Sliber, Steve, "‘Shont-Cut Auto-Number,” pg. 2-5.
A modification of the Short-Cut program which provides
for auto line numbering.

Bresson, Steve, ‘“‘Slow Display,” pg. 3.
Siow down the rate at which characters are displayed on
the AIM display.

2877



Sellers, George, “KIM-4 Motherboard,” pg. 6.
Add a KIM-4 motherboard and RAM memory to your
AiM-65 by a simpie hardware modification.

Clark, Jim, “An AIM 65 Scanning Subroutine — SCAN,” pg.
7

. Scan the keyboard to see if a key Is pressed, get the key
and respond to it in AIM programs.

Peterson, Gary, ‘Exterminating Some Invisible Bugs,"” pg. 8.
High voltage spikes can be removed &t your A{M power
supply by using a varistor and a few capacitors and diode
devices.

Bresson, Steve, and Semancik, Bill, “Lunar Lander," pg. 9.
Real time lunar lander for the AIM.

899. Interface Age 5, (May 1880)

Rothman, Howard H., “‘Advertising with the Agple Com-
puter,” pg. 66-68.
Put your advertising message on the SCROLLING
WONDER.

700. SoftSide 1, No. 3 (April 1980)

Ford, Robert, "Juggle," pg. 8-13.
Juggle 2 number of balls on this Apple graphics program.

Pachin, D., “Applesoft Ampersand,” pg. 16.
Use the ampersand to initiate special routines.

Hill, Alan, ""'Shoot Out,” pg. 18-22.
A two-person game for the Apple graphics.

Sander-Cederlof, Bob, “Jig-Saw Puzzte," pg. 28-29.
Try your hand at assembling a jig-saw puzzie on the Ap-
ple.

Crossman, Craig, “The Invisible Signature,” pg. 32-33.
Put your own labeal within your Apple program and hide it!

Sander-Cederlof, Bob, “Space War,"” pg. 35-37.
A two-player graphics game for the Apople.

Kapur, Mitch, “Melody,” pg. 40-47.
Create and save your melody using this Apple program.

Blackwood, George H., “Intimate Instructions (n Integer
Basic,” pg. 49-52.
Starting a serles of instaliments on detailed programming
instruction for the Apple li.

Anon., “Display Control Characters,” pg. 52.

Use this short routine to detect or reveal special
characters in Apple programs.

701. Creative Computing 6, No. 4 (April 1980)
Lindsay, Len, '‘Atari in Perspective,” pg. 22-30.
Comparisons of the pro's and con's of the PET and the
Atari 800 micros.

Bradtord, William, “Ten 1o the Thinty-Eighth," pg. 104-110.
Here is a game called GOOGOL for the Apple.

Carpenter, Chuck, *'Apple-Cant,” pg. 122-129.
A listing and discussion of a program, Simple File Builder.

702. Ralnbow 2, Issue 2 (February 1980)

Headland, Rex, “'Dollar Formatting Gosub,” pg. 4-5.

A dollar formatting routine for the Apple.
Wagner, Roger, "Exceeding the Speed Limit with your Apple

i, pg. 8.

How to speed up your Apple program.
Lipson, Neil D., “An Improved Ri-Res Light Graph,” pg.
11-12.

Display up to five color graphs on the same screen.
Wagner, Roger, ‘Fast GR-Screen Clear,” pg. 14.

A routine in either Integer Basic or Applesoft Basic.
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Wagner, Roger, "An Unlikely Character,” pg. 14-15.
Type strange characters with special key combinations
on the Apple.

Wagner, Roger, “Append-Ectomies ip Integer and
Applesoft,” pg. 15.
After joining binary data to the end of a program, use this
routine to remove the appended part.

Deardon, Hinkiey, W., “From the Pits,"” pg. 16-17.
Some notes on computer accessory advertising and supp-
ly practices.

Manrtin, Bill, “Crossing Your Wires,” pg. 17-18.
Notes on running remote monitors, better audio, etc. Ap-

ple.

Busdiecker, Roy, “The Number Game: An Introduction to
Computer Arithmetic,”” pg. 20-24.
All about those strange binary numbers together with a
listing tor a Decimal to Binary program.

703. Compute Il, Issue 1 (April/May 1980)

Rehnke, Eric, “The Single-Board 6502," pg. 3-8.
Notes on an EPROM simulator, improved disk-based
assemblers, Speak and Spell interface, etc.

Zunchak, Gene, *Nuts and Volts,” pg. 9-14.
Al{ about the 6502 Read/Write timing, Interfacing, Access
Time, etc.

Day, Michael! E., “RS232 Communications: Part 1, pg. 16-18.
Learn all about the use of RS232 interfaces to connect
communications devices together.

Stone, Harold, R., "“An Upgrade for XIM Microchess 1.0,” pg.
19-23.
Modify the Microchess 1.0 to play a better game of chess.

Ditts, Joseph A. and Herman, Harvey B., “‘Program Transfers
(PET to KIM),” pg. 25-26.
Using this transfer routine you c¢an use Basic PET pro-
grams on your KIM.,

Isaacs, Larry, and Compute Staft, “Designing an |EEE-488
Receiver with the SYM,” pg. 27-30.
Part 1: Implementing the IEEE-488 Bus on a SYM-1.

McCreary, Dann, "COSAPPLE, an 1802 Simulator for the Ap-
ple I}, pg. 34.
COSAPPLE is an 1802 simulator and debugger designed
to run on the Apple.

McCreary, Dann, 'COSMAC: KIM-1 1802 Simulator,” pg. 34.
This 1802 simulator is capable of real-time operations of
moderate speed.

Sandlin, Larry, "Fun with the 1802," pg. 34-35.
Have fun with the low cost, low power consumption 1802.

Lock, Robert, “The Serious Side of the 1802," pg. 35.
Applications for the 1802 will be published in the future in-
stallments.

Dedong, Marvin L, "improved Pulse Counting Software for

the 8522 VIA,” pg. 36-38.

Sharpen up your timing or frequency counter programs
with the suggestions in this article.”

Oliva, Richard F., 'Printing a Symbol Table for the AIM-85."

pg. 40.

In revising a program, a print-out of the symbol! tabie can
be very helpful.”

Sproul, Keilth, “Hard Copy Graphics for the KIM," pg. 43-46.
With a bit-mapped video board you can do professional
quality graphics.

Mackay, A.M., ““24 Hour Clock for SYM-1 Basic,” pg. 46-48.
With this program you can have a time-of-day clock.

Stanford, Charles, L., "Screen Clear Routines for the OS!

C1P,"” pg. 49-50.

Speed up the screen clear routines.
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Missing MICRO Information?

MICRO is devoted exclusively to the 6502. In
addition, it is aimed at useful, reference type
material, not just ‘“fun and games”. Each
month MICRO publishes application notes,
hardware and software tutorials, a continuing
bibliography, software catalog, and so forth.
Since MICRO contains lots of reference
material and many useful program, most
readers want to get the entire collection of
MICRO. Since MICRO grew very rapidly, it
quickly became impractical to reprint back
issues for new subscribers. In order to make
the older material available, collections of the
reprints have been published.

[A limited number of back issues are still
available from number 7 to 18 and 20 to cur-
rent. There are no 19's left.]

The BEST of MICRO Volume 1 contains all of
the significant material from the first six
issues of MICRO, from October/November
1977 through August/September 1978, This
book form is 176 pages long, plus five
removeable reference cards. The material is
organized by microcomputer and almost
every article is included. Only the ads and a
few ‘dated’ articles have been omitted. [Now
in third printing!]
Surface. . .$7.00 Air Mail. , .$10.00
The BEST of MICRO Volume 2 covers the se-
cond six issues, from October/Novemr ber 1978
through May 1979. Organized by microcom-
puter, this volume is 224 pages long.
Surface. . .$9.00 Air Mail. ., $13.00

The BEST of MICRO Volume 3, covenng the
twelve issues from June 1979 through May
1980, wili be over 400 pages long. It is
scheduled for late summer 1980. The price is
still to be determined.

For a free copy of the Index for Volumes 1, 2,

and 3, please send a self-addressed, stamped

envelope to:

BEST of MICRO, P.O. Box 6502, Chelmsford,
MA 01824

Advertiser’s Index

Aardvark

Abacus Software

A B Computers

Automated Simulations

Beta Computer Devices

R. J. Brachman Associates

Carlson

Classified Ads ’
Commodore Business Machines IB
Computer Applications Tomorrow
Computer Corner of N. J. 24
Computer Forms 23
The Computerist, Inc. 47
Computer Shopper:: 29
Creative Computing 80
Creative Computing Software 33
Decision Systems 23

. Dwo Quong Fok Lok Sow

Earth Ship

Enclosures Group

Hudson Digital Electronics

LemData Products

MCC Enginéering

MICRO

MICRO Software

Mountain Computer

Nibble

Orion Software Associates

osl

0S| Small Systems Journal

A. Paul |l Software

Perry Peripherals

Progressive Computing

Progressive Software

Rainbow Computing Inc.

Skyles Electric Works

Sliwa Enterprises

Small Business Computer Sys.

Softouch

Softside Publications

Software Tech. for Comp.

Solutions, Inc.

Southeastern Software

Southwestern Data Systems

Stoneware Microcomputer Products 54
Systems Formulate 6
T. G. Products 66
Wyman Associates 80
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All ABOUT
Osl
BASIC—IN—ROM

BASIC and MONITOR REFE-
RENCE MANUAL for Ohio Sci-
entific Microsoft BASIC—-
IN—ROM Version 1.0 Rev. 3.2
Complete, Concise (not a
tutorial), Accurate and Detail-
ed. A/l statements and com-
mands. Looping. Tapes:
BASIC and homemade. Binary
representation of floating
point. Storage of source code
and variable tables above
$0300. Maps of pages
$00,01,02. Routines in
$A000-BFFF. Line by line
description of pages $FE and
[ - I RS $8.95 postpaid.
Send a check, or COD ($1.10
fee).
Dealers' inquirles invited.

E.H. Carlson
3872 Raleigh Drive
Okemos, M| 48864
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»FREE
CATALOGS

) Software. Lists 400 pro-
grams on 70 tapes and
disks. For education, recre-
ation, and personal use.

[0 Books. Lists 100 books,
games, records, prints, etc.
for educational and per-
sonal users of small compu-
ters.

O Peripherals. (ALF music
synthesizer and Versa-
Writer for the Apple 1}).

Send 3 15¢ stamps for
either catalog or § for both.
Or send $2.00 for a sample
issue of Creative Computing
and both catalogs.

creative
compating

DEPT. MCJG

P.O. Box 789-M
Morristown, NJ 07960

MR. RAINBOW

announces...

our all new 1980
catalog and prompts
you to peek at the
latest collection of

software and
hardware products
for your APPLE I™

R

Write or call togay
for your free 1980
catalog.

@ ——

Gargen Plaza Shapmng Center

3719 xeseaa govlevarg
Nomnrioge, Calitornla 91324 1213 3435560  Deot. SMI

7/
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Management Planning & Decision Making

U 00000000000 0000000000000000000 00000V LRRONRR000000000000000n0R0O0NRRARRRROGESRGOOBRARAGS

(FOR 32K OR 48K APPLE 11 WITH APPLESOFT BASIC IN ROM)

¢ PRODUCTION SCHEDULING

CONGRATULATIQNS. . .

QuikDirt

Yo INVENTORY CONTROL
 DISTRIBUTION PLANNING

¥ CAPITAL BUDGETING

YOUR APPLE I1 COVPUTER HAS JUST BEEN PROMOTED INTO “MIDDLE MANAGEMENT"!

SEE YOUR LOCAL COMPUTER STORE OR CONTACT:
00000000000000000000050000000000000030000000038000000200000 \Nvman OSSOCIOT@S

421 SEVILLE WAY

Y& SUGGESTED RETAIL PRICE: $120

SAN MATEO CA
QLA
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The Great
American Solution

More than 50,000
students, teachers and
administrators solve
problems with this
reliable Commodore
computer.

You're looking at the
Number One computer in
education today.

In fact, you've probably
already used it.

The Commodore.

You know it teaches.
Guides. Challenges.
Analyzes. Organizes.
Simplifies. o

S, S
Ao

chine.

But did you know it has
capabilities that are far
beyond its price range?

You can accomplish tasks
with The Commodore at a
price/performance ratio that
leads the field.

You can also count on
The Commodore showing up
for class every day.

It’s a remarkably sophis-
ticated, remarkably reliable

machine. Around
the world in

schools—and businesses
too—there are more
than 100,000 Commodore
computers now at work.
If you sense a snag in the
flow of knowledge in your
classes, we think you should
challenge The Commodore.
Compare it against any
computer in—or above—its
field.
See if it won't raise the
level of interest and accom-
plishment among your
students.
And simplify the com-
plex in your administrative
duties.
All at a price that makes
it stand alone.
For the name of your
nearest authorized Commo-
dore dealer, just write to:
Commodore Business
Machines, Inc., 950 Ritten-
house Rd., Norristown, PA
19401

Call now 1oll-free. Ask for operator 973:

800-824-7888

(In Calif., 800-852-7777)
{In Alaska and Hawall, 800-824-7919)

(zxcommodore
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Cost Effective Systems for the

Microcomputer OEM.

Ohio Scientific has been building small
business microcomputers and personal
computers since the beginning of the
microcomputer revolution. Most Ohio
Scientific products incorporate a bus
architecture utilizing modular circuit
cards mated to a multi-slot backplane.
Ohio Scientific's 48 signal line bus is
designed to effectively marry the versa-
tility and modularity of bus architecture
with the economies of consumer products
producing an ultra-low cost yet reliable
system. Many industrial users of micro-
computers recognize the economy and
versatility of Ohio Scientific's modular
computer boards and utilize these boards
and subsystems as well as customers
who purchase complete computer
systems on an OEM basis.

Ohio Scientific’s
New OEM Program

. Ohio Scientific now recognizes the
importance of the OEM marketplace and
is introducing a complete program for the
board level OEM user as well as the
system OEM. The program starts with our
standard products including three CPU
boards, a broad range of static and
dynamic memory boards, mini and 8"
floppy disk controllers, printer controllers,
multiple RS-232 port boards, a hard disk
controller, and video interface with
optional keyboard. Backplanes with two,
four, eight or sixteen slots are available.
These standard products are now being
supplemented by a broad range of

products specifically for the OEM user

including:

e New universal telephone interface
board which has auto-dial capability,
auto-answer capability, tone encoding
and decoding, answer and originate 300
baud modem and voice |/O via tape
recorder or optional phonetic voice
output system.

* New calendar-clock with several month
battery backup capability which can be
programmed to automatically restart
the computer or shut off the computer at
set times. The circuit board also
includes automatic power-fail restart
capability.

¢ Instrumentation quality high speed,
12-bit analog A/D - D/A module with a
16-channel input multiplexer and two
12-bit D/A converters.

¢ A large range of parallel interface
options including circuit cards contain-
ing 48 parallel I/O lines.

» New solderless prototyping board which
connects lo the computer system
and allows rapid prototyping of new
interface ideas.

¢ System PROM blaster which accepts 8K
through 64K bit industry standard
EPROMS and a universal EPROM-ROM
card.

* A card edge extender, bus analyzer and
bus compatibie breadboards.

Documentation

All of Ohio Scientific major circuit boards
are now fully documented by Howard
Sams (the originator of the Sams Photo-
fact series for Consumer Electronics)
servicing manuals which include
block diagrams, schematics,
detailed pictorials, parts place-
ment diagrams and parts lists

g ALY

providing the designer, systems integrater
and serviceman with detailed hardware
information. Ohio Scientific is offering
qualified OEM users its principal disk
operating system (OS-63D V3.2) which
supports multiple languages, mini-floppies,
8” floppies, printers, modems and other
accessories in documented Source Code
and machine readable form which can be
reassembled on standard OSI computers.
This gives the product developer the
ultimate flexibility in integrating these
components into his total system design.

Best of all is the Price

Because of Ohio Scientific's hundreds of
thousands of boards per year volume for
the consumer and small business market,
these products cost a mere fraction of the
corresponding LSI-11, SBC or $-100 bus
boards. This economy allows you to utilize
a floppy subsystem in your product at a
total cost typically less than an EPROM
based system from other vendors.

Ohio Scientific's reascnably priced
universal telephone interface and voice
output capabilities allow you to integrate
advanced telecommunications, remote
control capabilities and/or unlimited
vocabulary voice response in your
systems al the same price as a "‘bare
bones'" implementation with other bus
architectures.

Easy to Start With

Getting started with the OSI bus architec-
ture is now easy with documentation, off
the shelf availability, and economical
computer systems for in-house software
development using Assembler, BASIC
FORTRAN or PASCAL. Ohio Scientific's
new OEM contract provides easy to start
with terms and generous volume
discounts.

For more information and the name and
phone number of your local Ohio
Scientific OEM representative call
1-800-321-6850 toll free. Please specify
your interest as an OEM user.

00 SGIENTIFIC

1333 SOUTH CHILLICOTHE RCAD
AURORA, OH 44202 = (216]831-5600




