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TASC. The Applesoft Compiler.
It turns your Appleinto
a powertool.

Step up to speed. TASC, the Applesoft Compiler,
converts a standard Applesoft BASIC program
into super-fast machine code. By
increasing program execution speed
up to 20 times, Microsoft gives
you a power tool for Applesoft
BASIC programming.

Highest capacity available.’
TASC will compiie and run
larger programs than any other
Applesoft Compiler. As a
disk-based system, it doesn’t
require the simultaneous pres-
ence of compiler and program
in memory. The memory you save
allows you to compile significantly
bigger programs.

Power without bulk. Code expansion of up to 100%
severely restricts other compilers. TASC's special
code compression schemes typically limit code
expansion to only 25%. You'll really appreciate that
with complex programs or programs that utilize
Apples hi-res graphic pages.

More BASIC power. TASC's powerful new
commands increase Applesoft BASIC programming
capability. Chain with COMMON allows compiled
programs to share variables, so a main menu
*Apnlesoft ss a tradernark ol Apple Computer, lra

%{ supports several programs in a
“‘\, single runtime environment.
N TASC's True Integer Arithmetic
N and Integer FCR.. NEXT
capabilities maximize the execu-
tion speed of compiied programs.
TASC'’s near total compatibility
with Applesoft speeds compil-
ation of existing programs
with little or no modification.
What about mistakes? You
perfect your programs inter-
actively with Applesoft. If some-
thing does slip by, TASC recovers
from errors discovered in compilation
and traps all runtime errors. It even permits
graceful interruptions during compilation.
See for yourself. Ask for a demonstration of
TASC at your Microsoft dealer. Discover the software
package that turns your Apple into a power tool.

A Division of Micrasoft Ine
10700 Northup Way « Bellevise, WA 28004




JUDGE THE REST, THEN BUY THE BEST

Only GIMIX offers you SOFTWARE SWITCHING between MICROWARE's 0S-9 and TSC’s
FLEX. Plus you get the power of the GMXBUG system monitor with its advanced debugging
utility, and memory manipulation routines. A wide variety of languages and other software is
available for these two predominant 6809 Disk Operating Systems.

You can order a system fo meet your needs, or select from the 6809 Systems featured below.

JUDGE THE FEATURES AND QUALITY OF GIMIX 6809 SYSTEMS

GIMIX® CLASSY CHASSIS™ is a heavyweight alumiaum mainframe cabinet with back panel cutouts to conveniently connect your terminals, printers. drives. monitoss,
stc. A 3 posilion keyswilch lets you lock out the reset switch. The power supply features a ferro-resonant constant voltage transformer that supplies 8V at 30 amgs, + 15V ai
5 amps. and — 15V al & amps !0 insure against problems caused by adverse powes inpwt conditions. It supplies pawer for all the doards in a fulty loaded system plus two
5 %" drives (yes! even a Winchester) that can be installed in ine capinet. The Mother board has tifteen 50 pin and eight 30 pin slots to give you the most room for expansion
of any SS50 system available. 11 standard baud rates from 75 to 38.4K are proviged and the 1/ 0 section has its own exienced addressing to permit the maxiqmu= memory
address space lo be used. The 2 Mhz 8809 CPU card has both a time of day clock with batlery back-up and a 6840 pragrammable timer i &S0 comains 1K RAM, 4
PROM/ROM/RAM Sockets. and provides for an optional 85114 or 9512 Arithmetic Processor The RAM boards use high speed. low power STATIC memary 1hat is furly com-
patible with any DMA technique. STATIC RAM requires no refresh 1iming, no wail slales or ¢iock stretching. anc aliows fast, relizble operation Tre system includes a 2 port
RS232 serial Intectace and cables. All GIMIX boards use gold plated bus connectors and are futly sockeled GIMIX designs, maaufactures, and lests in-house its complete
line of products. All boaras are twice tested. and burned i eiectrically to Insure reiiability and freedom from infant mortality of component parts. All systems are assembled
and then retested as a system after being corfigured 10 your specific order.

56KB 2MHZ 6809 SYSTEMS WITH GMXBUX/FLEX/OS-9 SOFTWARE SELECTABLE

With #58 single density disk CONTrONIer . ... «... vttt $2988.59
With #68 DMA double density disk controller. ... ... .o i e $3248.49
to substitute Non-volatile CMOS RAM with battery back-up. add. .. .. . ..o i i e 300.00
for 50 Hz export power Supply MOdels, @00 . ... ... .o it e 30.00

Either controller can be used with any combination of 5" and/or 8" drives, up to 4 drives total. have data recovery
circuits {data separators), and ire designed to fuliy meet the timing requirements of the controller 1.C.s.

5 Y4" DRIVES INSTALLED IN THE ABOVE with all necessary cables

SINGLE DENSITY DOUBLE DENSITY
Formeited Unformaitad Farmatted Unlormatted
40 track (48TPI) single sice¢ 199.680 250,000 341 424 500.000 2 tor §700.00 Chart shows total
40 track (48TPly doubie sided 359 360 500.00¢ 718 848 1.060.000 Z foi 900.00 capacity in Byles for
80 rack {96TPI) single 404.480 500.000 728 Cb4 100G 50¢ 2 %or 900,00 2 drivas.
80 1rack (967PI) double 808,360 1 D00.00C 1.456 128 2.000.000 2 for 1300.00

Contact GIMIX for price and availability of 8" floppy disk drives and cabinets; and 5" and 8" Winchester hard disk system.
128KB 2Mhz 6809 DMA Systems for use with TSC's UNIFLEX or MICROWARES's 0S-9 Level 2

(Software and drives NOTINCIUABA) . . .. ...\ttt $3798.39
to substitute 128KB CMOS RAM with battery back-Up. add . .. ... o e e ot e e 600.00
for each additionai 64KB NMOS STATIC RAM board, @dd . . ... .o oot et e e s s e e 639.67
for each additional 64KB CMOS STATIC RAM board, ada . . ... ..o oo it e e 988.64
for 50 Hz export power supply, acd. . ... e e e e e e o e W 1 e Sl e V2 B e P S e 30.00

NOTE: UNIFLEX can not be used with 8" minitioppy drives.
GIMIX has a wide variety of RAM, ROM, Seriatl and Parallel 1/0. Video, Graphics, and other SS50 bus cards that
can be added now or in the tuture. Phone or write lor more complete information and brochure.

THE SUN NEVER SETS ON GIMIX USERS

GIMIX Systems are found on every continent, except Antarctica. (Any users there? I so, please contact GIMIX so we can
change this.) A representative group of GIMIX users includes: Government Research and Scientlfic Organizations in
Australia, Canada, U K., and in the U.S.; NASA, Oak Ridge, White Plains, Fermilab, Argonne, Sceipps, Sloan Ketterirg,
Los Alamos National Labs. AURA. Universities: Carleton, Waterloo. Royal Military College. in Canada; Trier in Germany; and
in the U.S.: Stanford. SUNY. Harvard. UCSD, Mississippi, Georgia Tech. Industrial ussts in Hong Kong. Malaysia, South
Africa, Germany, Sweden, and in the U.S.: GTE, Becton Dickinson. American Hoechst, Monsanto, Allied, Honeyweil, Peckin
Eimer, Johnson Controls, Associated Press, Aydin, Newkirk Electric, Revere Sugar. HI-G/AMS Gontrols, Chevron. Computer
malnframe and peripheral manufacturers,{BM, OK|, Computer Peripherals Inc., Qume. Fioating Point Systems. Software
houses; Microware, T.S.C.. Lucidata, Norpak, Taibot, Stylo Systems. AAA, HHH, Frank Hogg Labs, Epstein Associates,
Soffwest. Dynasoft, Research Resources U.K., Microworks, Analog Systems, Compulerized Business Systems.

GIMIX Systems are chosen by the Pros

70 OROER BY MAIL because of quality, reliability and features.
SEND CHECK OR MONEY ORDER OR USE YOUR VIS& OR MASTER CHARGE Pease aiow J weeks ‘or persondi checxs o cen’
U.S omers add $5 hanaling f order s uncer $200 00 Forogr omers 200 $10 handing 1 orger s under $200 00
Formgn orders over $200 00 il be shippad via Emery A Fraxgnl CULLECT. ans we wil charge no nandtsg - All oroees must be irepad i U § I |mIX|nC_
funas. Piaasa now that foreign checks nave beer king abaut 8 weeks for collecton S8 we Wi a0Visé wirng morey, O Checxs Grawn o0 2

nank acoount i e 'S Our hank is the Condnantal 1naes Nabona) Bak of (hicage. aocourl #73-12031 Visa o Mastes Crarge 2550 aceptad

GIMIX INC reserves o Agt 10 Shane pIGRg 300 product sachcations al Ay e wemout Nuither 1oooe The Company that dellvers

ar eegesterad tadamarks of GIMIX In Quality Electronic products since 1975.
FLEX ANO i ars tragemarks of T i Syst
i i s B e g I i 1337 WEST 37th PLACE, CHICAGO, L 60609
aner GIMIX comaatie soware (312) 827-5510 « TWX 910-221-4055
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DATA CAPTURE 4.0r

The most advanced and easiest to use telecommunications program for use
with the MICROMODEM II®™ or the Apple COMMUNICATIONS CARD™

it you use your Apple I computer to communicate with other Apples or with timesharing systems, then you need Data Capture 4.0.

If you want to save stock quotes, airline schedules, electronic mail, or other data from a remote computer system for future use,
then you need a smart terminal program for your Apple Il®. Data Capture 4.0 is the most user friendly and most flexible program of
this type. Itis specifically designed to take advantage of all the features of the Micromodem 119, but it works equally well with the Apple
Communications Card™ and several other popular serial
interface cards.

Data Capture 4.0 is the only Apple [I™ smart terminal
program available which is fully copyable and modifiable.

Select One Of The Following
Aj) wait Call

This means that you don't have to worry about backup. (o] allalog Disk
i D) elete Texl
Go ahead and make all the backup copies you need. ) E) B -
The unprotected format and helpful doecumentation H) angup Phone

make modifications to Data Capture 4.0 very easy to |_i; ::jer'.::qe"
perform. In addition, full technical support is available by M) erge From Fite
phone from Southeastern Software. Pynnt Text
3 Q) ull Program
Data Capture 4.0 has many other features. Incoming Syend Text

data files are automatically captured regardless of length. T) eggle
- - : 5 A)lternale Drive (1/2)
Data in the memory buffer can be viewed, edited, printed, B) aud Rate (110/300)

saved to or loaded from disk, or transmitted to the remote C) aplure {ON/OFF)
- 2 F D) upiex (FULL/HALF)
system at any time. An unattended mode of operation is L) ocal Carriet (ON:OFF}

provided so that you can call your Apple from another $1pecial Characters (ON/OFF}
location and send data to it or load data from it. Data L sat s

Capture 4.0 is fully compatible with the Apple lll™ in which > press [T o Anort )

Bnye Capture  ON Transmit ON emulation mode. It is also compatible with all popular

Lines Sp.Char. X s EE lower case adapters for the Apple 112, including the widely

used shift key modification. An automatic logen utility for

use with the SOURCE is provided with Data Capture 4.0.

Also included is a HELP text file containing the latest tips

and suggestions on using Data Capture 4.0 effectively
(many of these are the result of feedback from customers).

Terminal = See your local Apple dealer today for a demonstration

@ of Data Capture 4.0 or order direct from Southeastern

XYZ-Metwork Connected Software at the address below.

PI Si . ;

.lga:;c ;ggm (Please include $2.50 for postage and handling.)

Welcome to the XYZ-Netwark If you presently own a previous version of Data Capture

Time on 12:35:41 you may upgrade to the new version for the difference in

¢ price plus $2.50 for postage and handling. MASTER CARD
or VISA orders may be placed by phone.
DATACAPTUREAD . ........inniianiennensas $65.00

Requires DISK Ik, Applesoft I and 48K of Memory DATA CAPTURE 4.0/80% ........cccivuannnnn $90.00

DATA CAPTURE 4.0© 1980-Southeastem Software

*Specify either Videx, Smarterm, Double Vision or
“Apple™, Apple |l Plus™, Disk II™ and APPLESOFT iI*® are Irademarks of Apple

Sup ‘R’ Terminal version

Computer. Company.
SOURCE - Source Talecomputing Corporation, — Dealer Inquiries Invited —
M dem ™ is a trad ol D.C. Hayes Associates, Inc.

Southeastern Software

6414 Derbyshire Drive ® New Orleans./Louisiana 70126
(504) 246-8438 or (504) 246-7937
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A TEAM OF 6809 SUPERSTARS:

Smoke Signal’s Chieftain™ Computer,
and Software by Microware®

HERE’S THE TOTAL 6809-BASED SYSTEM FOR THOSE WHO DEMAND

UNSURPASSED POWER, FLEXIBILITY AND RELIABILITY

After years ol worldwide use in diverse and challenging appli-
cations, the outstanding performers in 6809 computer opera-
tions are SMOKE SIGNAL and MICROWARE. These leading
companies are recognized as the undisputed choices when
there is no room for compromises.

WHY SMOKE SIGNAL AND MICROWARE LEAD
THE 6809 FIELD
Smoke Signal began pioneering research and development on
6800/6809-based computer systems back in 1977. Microware
worked three years to perfect 05-9™ and BASIC09.™

Both companies have evolved outstanding 6809-based
products from early engineering research, and both pay
almost fanatical attention to detall. For example . . .

SMOKE SIGNAL'S 6809-based Chieftain™ computer serles has
proven its superiority in hundreds of demanding tasks. From
gold-plated connectors to highest-quality materials throughout,
each Chieftain™ is built to deliver absolute dependability from
day one, and stay that way through years of service.
.'m""""».'_5'.};'_“@'_“1""1‘;:3; Every Chieftain™ is meticulously
= 'H"Siiuww"’ir £ ENDURANCE-CERTIFIED at 2.2 MHz.
a womponent 1s e af de That’s SMOKE SIGNAL'’s endorse-
ment of product perfection.

focts. gl meel s of execede

§ all specifications.

MICROWARE's state-of-the-art 0S-9 UNIX*-like operating system
and the BASICO9 language have been developed in close
coordination with computer manufacturers to maximize
optimum system performance. The finest possible support and

*UNIX is a trademark of Bell Telephone Laboratories.

SHUKE SIENIL = MICROWARE
BnunmE =—— P.O. Box 4865

31336 VIA COLINAS
WESTLAKE VILLAGE, CA 91362
TEL (213) 889-9340

Des Muoines, lowa 50304

documentation further ensure satisfaction. Microware software
perfommance is best summed up in this remark by a 25-year
computer veteran:

“BASICO9 IS THE FINEST HIGH-LEVEL LANGUAGE I'VE EVER
SEEN IN THE INDUSTRY!"

Thousands of engineers and programmers use MICROWARE
software products as their standard time-saving tool . . . to
execute process-control applications . . . and for other vital
functions. COBOL and PASCAL are also available under the

0S-9 operating system.

HOW THIS REMARKABLE TEAM OF COMPUTER
SUPERSTARS CAN SERVE YOU

SMOKE SIGNAL's Chieftain™ computer provides an array of
configurations ranging from 5%-inch drives for single-user
applications to multi-user, multi-tasking capabilities. Winchester
hard-disk drive systems are also available,

In other words, breathtaking power with as little as 48k
memory; Microware’s 0S-9 Level Two can access up to one full
megabyte that your Chieftain™ can address!

One more sampling of the awesome processing potential
at your fingertips with the Smoke Signal Chieftain™ computer:

MICROWARE'S Stylograph screen-oriented word processing
package instantly makes Chieftain™ an easy-to-use document
preparation system with comprehensive editing commands.

THERE’S MUCH, MUCH MORE! Call or write SMOKE SIGNAL
for details on Chieftain™ computers and MICROWARE software.

SMOKE SIGNAL Dealer opportunities are still available . . .
please request information.

0O Send information about Chieftain™ computers

ang Microware soltware.
O Provide information about Smoke Signal's Dealer program.

Name

Address

City

Telephone {
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The photo depicted on the cover is of
the ancient Roman city of Pompeii.
Located at the foot of Mt. Vesuvius,
Pompeii was destroyed, yet preserved,
by an eruption of that volcano in 79
AD. The Roman architecture in those
days depended heavily on the use of
blocks, grouped together to form
buildings and villas. Similarly, the
present-day programming language Pas-
cal takes advantage of block structure
to form logical, well-defined programs.
Could the Romans have invented
Pascal? (For the answer, see PET Vet.|

Cover photo by Ford Cavallari.

Graphic produced with the cooperation
of Computer Mart of Nashua, NH.
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Editorial

Well before the days of microcomputers,
a new programming language entered
the growing ranks of software options.
This language was not altogether revo-
lutionary; it embodied many concepts
already available in other languages.
And, it did not pretend to be inex-
haustible or all-purpose, as did some of
its contemporaries, the monoliths
known as EORTRAN V, PL/I, and
Algol-68. This new language was de-
signed to be simple, yet complete, and
concise rather than verbose. The new
entry's name was Pascal.

The Pascal language did not gain
immediate popularity. It had no world
council or multi-national corporation
backing its implementation. However,
it did have a beauty, a structured
simplicity, which attracted many top
educators and analysts in the field of
computer science. Thus, Pascal achieved
quick acceptance within educational
and research cormmunities. California’s
University of California ar San Diego
(UCSD) was one of the earliest institu-
tions to latch onto Pascal. Pascal's small
size and straightforward implementa-
tion ensured its availablity to other
communities. But, Pascal’s foothold
remained in the institutional com-
munities only.

The advent of microprocessor tech-
nologies changed the character of com-
puters — from necessarily large to con-
veniently small. BASIC was picked as
the high-level langnage of choice for
the micros, partially because of its
small size. Notably absent from the
first-generation microcomputers wcre
implementations of the monoliths —
they were not feasible. Among the
more advanced, structured languages,
Pascal alone could be completely and
efficiently implemented on a micro.
Today, Pascal is available on virtually
all 6809-based machines and on most
of the 6502-based computers as well.

Pascal boasts many features which
set it apart from the primitve BASICs
found on most machines., Pascal em-
bodies the four basic control structures
which eliminat¢ the need for GOTO
statements, and hence line numbers.
These structures, known as the se-
quence |a line or sequence of state-
ments), the if-then-else conditional,
the do-while loop, and the for-next
loop, form the basis for Pascal. See the
"'"Precision Programming’’ article in

MICRO - The 8502/6803 Journal

MICRO [42:06) for a complete dis-
cussion of these constructs. Using
these structures, program development
time is reduced and code readability is
enhanced.

Pascal is also a procedure-oriented
language. Analogous to the sections of
BASIC code called by the GOSUB
statement, procedures are used in
Pascal to separate logically distinct
functions and to perform repetitive
tasks without duplicating code. The ad-
vantage over BASIC is that procedures
are defined with a list of formal
parameters. Thus the procedure is able
to modify only those variables which
the programmer explicitly instructs it
to modify. This feature, almost a
necessity for larger program develop-
ment, is not available in most BASICs.

The final major advantage of Pascal
is its strong but flexible typing of
variables. Each variable used in a Pascal
program must be declared as a type.
The standard types are Boolean, in-
teger, character, and real. Further types
may be user-defined. All these types
may be combined into a structured
type; i.e. an array or a record. The
""Pascal Tutorial’' article in this issue
(page 85} discusses variable types, as
well as procedures.

The availability and popularity of
Pascal is sure to increase as time goes
ou. Apple Computer has been suppor-
ting UCSD Pascal for two years. Com-
modore has recently announced avail-
ability of Pascal on their SuperPET and
standard PET computers. The popular
FLEX and OS-9 operating systems,
built around the 6809, both offer im-
plementations of standard Pascal. Even
IBM has opted for Pascal over its own
PL/1 on their personal computer. The
development of ADA, a large Pascal-
like language, has also boosted Pascal’s
attractions. ADA is much larger than
Pascal, and will be well-suited to large
computer implementation. The more
succinct Pascal will most probably re-
main the microcomputer counterpart
of ADA.

MICRO'’s coverage of languages will
continue next month with FORTH.
More Pascal material will be appearing
in later issues. And, of course, coverage
of the microcomputer workhorses,
BASIC and machine language, will
continue in each issue of MICRO. But
for now, turn to the Pascal feature
and survey the benefits of structured
programmiing.

Tl Lnlleri”
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Letterbox

On Games
Dear Editor:

A few notes on your editorial com-
ments about games.

This is a nation of game players,
particularly if the definition is broad-
ened to include all forms of escapism.
This does not seem to me an unreason-
able amplification. Television watch-
ing alone must consume enough hours
to awe even Carl Sagan. And wartching
television is an activity usually lacking
in any social value. Producers of televi-
sion fare have learned to produce 2a
mind-deadening, sense-tickling product
which does little other than murder
time.

Nor is television the only enterprise
dedicated to making the days pass.
Much of sports, motion pictures an_d
what passes for literature these days is
equally dedicated to this end.

Games too, of course, serve to mute
the ticking clock. But games at least re-
quire some participation. Games are
the almost universal introduction to
personal computers, and thus have the
potential for drawing minds into the
realm of computing, where they may
be refreshed and expanded by the whole
range of the computer’s capability.
There is, it seems to me, a real place for
games,

Whether that place is being realized
is, however, an open question. Much of
the current crop of games has no more
real value than a drugstore’s crop of
paperbacks: lurid covers and dull in-
teriors. The tack taken to protect this
software denies the purchaser it’s real
value; not the running of the program,
but the reading of it. And the under-
standably sympathetic treatment soft-
ware developers have received from
their special medium denies the cus-
tomer any voice.

I seem, finally, to have come to the
conclusion that computer games repre-
sent another failed medium. Again, a

medium of great potential power has
been perverted to provide cheap thrills
and Hi-Res graphics. Something seems
to be wrong with our level of marturity.
Maybe you’re right.

Bob Crafts
Edgartown, MA

Dear Editor:

Your editorial regarding games for
computers is straightforward and to the
point. Software vendors, especially,
often seem to be top-heavy with games.

In my own opinion, though, total
disregard for games is a bit heavy handed.
Please consider the following:

1. The '"tools’ for classic games
such as Chess and Bridge are
simple devices, yet these games
have, for centuries, provided
challenge and enjoyment. When
the tool used in a game is a com-
puter, the possibilities become
mind-boggling.

2. Modern guality control statistics
1s an outgrowth of gaming mathe-
matics (not the other way
around). A good game program
can likewise teach good program-
ming technique and computer
capability, as well as entertain.

3. Recreation, in itself, is socially
redeeming. Computers labor
hour after hour without com-
plaint; but as a human, I enjoy
an hour of Star Trek after work.

Perhaps you could compromise and
put in one game per issue. You would
still have plenty of room for more
serious articles.

Jim Haboustak
South Euclid, OH

MICRO - The 6502/68093 Journal

What'’s What in ‘‘What's Where'’'?
Dear Editor:

Last week I received my copy of
What's Where in the Apple. It's a great
book and a valuable source of reference
material, but something is missing!

There is no explanation for the
codes used in the \Use-Type\_ col-
umn. What is \NHB\? What is\ P2\?

Ray Badowski
Stratford, CT

Editor’s Note: The following guide
will help clarify the Use-Type symbols.

““What’s Where”’ Use-Type Guide

/SE/
1st letter — type information
2nd letter — usage/lengrh information

Type Codes:

S — Subroutine
P — Parameter

H — Hardware

B — Buffer
Usage/Length Codes:
E — Entry

B — Block

n — n-Byte Long

L — Label

F — Flag

Some Common Combinations:

P1: 1-Byte Parameter

Pn: n-Byte Parameter

PB: Parameter Block

H1: Hardware Location
HB: Hardware Block

FF: Hardware Flag

SE: Subroutine Entry Point
SB: Subroutine Block

SL: Subroutine Label

BB: Buffer Block

(Continued on page 47)
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Introducing the M line . . .

Now! Drive Systems for AIM, KIM and SYM Computers
— from PERCOM.

Assembled and tested systems start at only
$599.95, including the drive controller cir-
cuit card, disk-operating system, intercon-
necting cable, drive and comprehensive us-
ers manual.

e The right storage capacity — Available in 1-, 2- and 3-drive
systems, with either 40- or 80-track drives.
o Flippy storage — Flippy drives (optional) let you flip a diskette
and store data and programs on the second recording surface.
e High Storage Capacity — Formatted, one-side storage capac-
ity is 102 Kbytes (40-track drive), 205 Kbytes (80-track drive).
@ Proven Controller — The drive controller design is the same as
the design used in the Percom 680X LFD mini-disk system. This
system — introduced in 1977 — has given reliable service in thou-
sands of applications. Two versions are available: the MFD-C65
for the AIM-65 expansion bus, and the MFD-C50 for the Sys-
tem-50 (SS-50) bus.
e Includes an explicit data separator circuit that's reliable
even at the highest bit densities.
@ Provides for on-card firmware.
e Includes a motor inactivity time-out circuit.
e Capable of handling up to four drives.
o Capable of reading both hard- and soft-sectored diskettes.

PERCOM

PERCOM DATA COMPANY, INC.
11220 PAGEMILL RD. DALLAS, TX 75243
{214} 340-70B1
Toll-Free Order Number: 1-800-527-1222

PRICES AND SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE.

@ 1981 PERCOM DATA COMPANY, Inc

PERCOM. MED-C50, MFD-C65 and M65150 are trademarks ol Percomn Data Company. Inc
AIM-65 1 a trademark of Rockwell Intematianal, Inc

KIM is a trademark of MOS Tachnology Corporation

SYM iz a trademark of Synertek. Inc

No. 44 — January 1982

¢ DOS included — The MFD disk-operating system works with
the AIM monitor, editor, assembler, Basic and PL/65 programs,
interface is direct, through user I/O and F1, F2 keys. Diskette in-
cludes DOS source code and library of 20 utility commands.

o Reliability assurance — Drives are burned-in 48 hours. under
operating conditions, to flag and remove any units with latent
defects.

o Full documentation — Comprehensive hardware and soft-
ware manuals are included with each system.

Now! Expand your AIM-65 with Low-cost System-50
Modules.

The Percomn M65/50 Interlace Adapter connects your M-65 bus to
Percom's System-50 (§5-50) motherboard, allowing you to ex-
pand your AIM, KIM or SYM with proven System-50 modules.
You can add disk storage, memory modules.even a video display
system. The M65/50 provides buffer-amplification of address, data
and control lines. On-card decode circuitry lets you allocate ad-
dress space either to the computer or to the expansion mother-
board. Price: only $89.95, including System-50 motherboard.

System Requirements: AIM-65, KIM or SYM computer with ex-
pansion bus and four Kbytes RAM {min).

"..A.l..‘I.QC.I.'l'...IO‘........l....‘.ll..ll.“..l

LR

SO0 P0CEROSROBORROREBDORORGORRY
oPAGGOOOOOOAODEGOOPOERRDRDROOD

.....‘....l....'....I....-.........l........'.......
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ARTSCI explains why some
word processing systems
are better than others.

Let’s begin with an easy to understand explanation of what a word
processor is and how ARTSCI has created a professional system.

A word processing system is simply
an casier. faster and less expensive way
to type. With a modern word
processor, L]()CI)I“CI)[.\ arc cntered on a
video screen instead of paper,

You can enter vour first rough drafl
without concern about crrors or
spelling. Simply go back and insert
lerters, delete words and even move
paragraphs with a lew keystrokes, No
document will ever have 1o be retyped.

WORD PROCESSING
AND THE APPLE 11

The APPLE 11 is the most
expdandable, inexpensive micro-
computer avarlable vodav, It can
perform almost any task. including
word processing,

The standard APPLE 11 however,
uses a 40 column video display. This
display causes a serious word
processing problem: How do vou
display a ful] sized 80 column letter?
Most word processing programs
available today do not solve this
problem.

THE MAGIC WINDOW

ARTSCI has developed the MAGIC
WINDOW word processing system
that incorporates the full power of a
professional word processor and solves
the APPLE'S display problem withota
expensive hardware,

The first feature aof a professional
word processing system is the ability to
enter and edit data in a fast and
friendly manner. ‘The MAGIC
WINDOW operates just like 4
standard typewriter. The electronic
paper moves to the left aeross the
video sereen as you type. Almost any
size document ¢an be represented on
the video screen. You can see the edges

of the paper through this MAGIC
WINDOW as vou type.
The rule is: What _,
you see on the xcrcen?"\
is what you'll get in
print. However,
if you print using
proportional spacing,
the result will Jook even A

better than the screen. W‘

This wypewriter simulation, together
with simple to use menu selection of
functions and electronic editing
abilities, creates the finest word
processor available on the standard
APPLE 11,

MAGIC SPELL

The seeond feature ol an advanced
word processor is the ability to find
ihd correet misstakes, The most
common mistakes in most documents
is the misspelled word.

ARTSCI's MAGIC SPELL program
will take any document you can create
and tind spelling crrors. Over (4,000
commonly misspelled words are known
to MAGIC SPLELL. You can also add
new words to the vocabulary at uny
time.

CUSTOM LETTERS

The third feature of a professional

> word processing system is the ability

to alter a document by replacing

nanes and other related data from
mailing lists.

Apple i a 1rademark of Apple Compwer ine.
the standard APPLE Il computer
svstem.

ARTSCI TAKES THE
WORK OUT OF
WORD PROCESSING

For a more thorough explanation of
the ARTSCI word processing svstem
send for our frec booklct.

D e —— —— i — - =
| Mail to:

I ARTSCI INC.
10432 Burbank Blvd,

Form letters, invoices, and almost any
document can be individualized by
replacing names, addresses or any

i o

other personal data anywhere in the | North Hollywood,
document using ARTSCI'S BASIC California 91601-9990
MAILER.

(212) 985-2922
By using the BASIC MAILER you

can take any mailing list and sort

through the list by different eriteria |

and print personalized letters with a

few simple keystrokes.

A COMPLETE SYSTEM

Name

| Company

| Address

These three programs. THE MAGIC I City —. State Zip
WINDOW. MAGIC SPELL AND | Phone
THE BASIC MAILER, together form -
the only complete and protessianal l_\--[' PE ML CC BY CA

word processing system available on

MICRO — The 6502/6802 Journal
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Atari 800

Player/Missile Graphics

“Player/Missile Graphics” can
be applied to more than players
and missiles. The author
explains all and provides utility
programs for the Atari 800.

Mike Dougherty
7659 West Fremont Ave.
Littleton, Colorado 80123

The hardware for the early Atari com-
puting systems was designed for the
video arcade market. To compete in
this market, Atari made use of some
very specialized chips. These video
chips are able to combine several im-
ages on a television raster image
simultaneously through direct memory
access [DMA) techniques. Fortupately,
for Atari computer owners, the Atari
800 hardware is basically the same.
Thus, whatever an Atari raster-based
arcade game does, the Atari 800 can do.
The trick lies in leaming how to pro-
gram these specialized video chips.

Hardware

A comprehensive discussion of the
Atari 800 Personal Computer System
may be found in the two manuals avail-
able from Atari, Operating System
User's Manual and Hardware Manual.
This article will concentrate on the
graphics mode called ''Player/Missile
Graphics.”’

A player or a missile is a small pat-
tern that can be moved rapidly across
the television screen. This terminology
was first used when these small objects
represented aircrafts, bullets, rockets,
etc., in the original Atari video games.
The usage of players and missiles, of
course, is not limited to games.

No. 44 — January 1982

Player/Missile Graphics allows the
final television image to be constructed
from a main background bit map of nor-
mal display memeory (e.g. GRAPHICS
8) supcrimposed with up to four players
(Player0, Playerl, Player2, and Playcr3)
and four missiles {Missile0, Missilel,
Missile2, and Missile3). Each player
consists of a bit map one byte (8 bits])
wide and 128 or 256 bytes high. Each
missile consists of a bit map two bits
wide and 128 or 256 bytes high. [Dif-
ferent Player/Missile Graphics modes
use different amounts of memory, but
in either case, the full vertical extent of
the television screen may be covered. )

Every player and cormresponding
missile may be set to a scparate Atari
color, independent of the normal back-
ground color. Thus, by setting a bit to
one in a player or missile bit map, that
color will be displayed on the televi-
sion screen. By setting a pattern of bits
to one in a player or missile bit map, a
Player/Missile Graphics object is
created.

Player/Missile Graphics may be
constructed on either a ‘'single line
playfield’” or a '‘double line playficld."

The single line playfield maps each
player bytc (two bits for a missile) onto
one line of the television image, requir-
ing 256 bytes for the complete bjt map.
The double line playfield maps each
player byte (two bits for a missile) onto
two consecutive lines of the television
image, requiring only 128 bytes for a
complete bit map. In addition, both
double and single playfields may be one
of three overall television screen widths:
narrow, regular, or large. Each width
affects the amount of memory required
by graphics modes.

The width of individual Player/
Missile objects may be normal size
{GRAPHICS 8 resolution], twice nor-
mal size, or four times normal size.
Each player may be set to any allowed
size, independent of the other player's
size. However, all of the missiles must
be the same size. If all four players are
set to four times normal size and lined
up side by side, the total width is that
of the narrow playfield. In addition, all
four missiles may be treated as a single
fifth player — lined up this way they
will cover a standard playfield.

Unused by Player/Missile
All 4 missiles, 2 bits cach
Player0 bit map
Player] bit map
Player2 bit map
Player3 bit map

Unused by Player/Missile
All 4 missles, 2 bits each
Player0 bit map
Playerl bit map
Player2 bit map
Player3 bit map

Table 1: Memory Map of Player/Missile Graphlics
Playfield Offset
Mode to Base # Bytes Function
Single Line  +0 768

+768 256

+1024 256

+1280 256

+ 1536 256

+1792 256
Double Line +0 384

+384 128

+512 128

+640 128

+768 128

+896 128

MICRO - The 6502/6809 Journai



Player/Missile Graphics enforce a
programmable 'image priority’’ scheme
to bandle the casc of overlapping player
bit patterns. If Player0 has a higher
priority than Playerl, Player0 will
overlap (hide) Playerl when the two bit
patterns collide. The display chips also
contajn specialized collision registers
to kecp track of which players have
overlapped or collided. These specialized
hardware functions of the display chips
allow the program the luxury of ignor-
ing some very difficult problems.
Specifically, as two player bit maps
cross paths, no jmages have 10 be
redrawn after the collision, and the
background and players will maintain
their programmed shapes.

During the collision, the overlapped
image will be automarically generated
by the hardware. Further, due to the
collision registers, the program docs
not need to compute if arbitrarily ir-
regular images ovcerlap — simply check
the appropriate bit in the appropriate
collision rcgister.

The horizontal positions of the
players and missiles are determined by
a set of horizontal registers. To move a
player or missile to a specific horizon-
tal position on the television image,
the desired position is POKEd into the
appropriate horizontal position regis-
ter. Vertical movement must be
accomplished by shifting the actual bit
map in the player’s or missile’s display
memory, up or down the desired num-
ber of bytes. Rapid vertical movement
may be accomplished through asscm-
bly level programming.

To use Player/Missile Graphics,
the following steps must be performed:

1. Memory space for the Player/
Missile bit maps must be reserved.
For single-lined playfields, 2048
bytes are required, beginuning on an
even 2K address boundary. For
double-lined playfields, 1024 bytes
arc required, beginning on an even
1K address boundary.

2. The page number (high order byte of
the address) of that reserved
memory must be POKEd into the
Player/Missile Pagc Pointer to
define to the hardwarc where the bit
maps are located.

3. Individual player and missile pat-
terns must be POKEd into the appro-
priate bit maps as detailed in table
1: a bit equal to 1 turns on a pixel, a
bit equal to O turns off a pixel.

10

Table 2: Register Description of Atarl 800

Address Player Function

53248 {$D000) Player 0 POKE horizontal position of Player/
53249 ($D001) Player 1 Missile bit map.

53250 ($D002} Player 2

53251 ($DO003) Player 3 ([POKE will set horizontal register
53252 ($D004} Missile 0 and PEEK will read collision
53253 ($SD005) Missile 1 registers described next.)

53254 ($SDO006) Missile 2
53255 ($D007) Missile 3

53256 ($D008) Player O POKE size of displayed bit map
53257 ($D009) Player 1 0 - normal size

53258 ($D00A) Player 2 1 - twice normal size

53259 ($D00B| Player 3 2 - normal size

53260 ($D00C) All Missiles 3 - four times normal size
53248 ($D000) Missile O PEEK collision with Playfield
53249 (312001) Missile 1 PEEX collision with Playfield
53250 ($D002) Missile 2 PEEK collision with Playfield
53251 ($D003) Missile 3 PEEK collision with Playfield
53252 ($D004) Playcr O PEEK collision with Playfield
53253 ($D005) Player 1 PEEK collision with Playfield
53254 ($D006) Player 2 PEEK collision with Playfield
53255 (3D007) Player 3 PEEK collision with Playfield
53256 ($D008) Missile 0 PEEK collision with Player
53257 (SDO009} Missile 1 PEEK collision with Player
53258 (SDO0A) Missile 2 PEEX collision with Player
53259 (SDOOB) Missile 3 PEEK collision with Player
53260 ($D0OOC) Player 0 PEEK collision with Player
53261 ($DO0OD} Player 1 PEEK collision with Player
53262 [$IDO0E) Player 2 PEEK collision with Player
53263 ($DOOF) Player 3 PEEK collision with Player
53278 {$DO1E) - all ~-- Resct all collision registers by

POKEing 0 into this register

704 ({$02C0) Player/Missile 0 POKE color of 1 bit in displayed bit
705 ($02C1) Playcr/Missile 1 map: color = 16*hue +

706 ($02C2) Player/Missile 2 luminence, defined by Atari

707 ($02C3) Playcr/Missile 3 BASIC setcolor command.

708 ($02C4) Playfield O POKE color of 0 bit in bit map

709 ($02C5)  Playfield 1

710 {$02C6)  Playfield 2

711 (302C7) Playfield 3

712 {$02C8) Background

559 ($022F) --- all --- POKE to specify Playcr/Missile
graphics mode:

61 - narrow playfield
62 - regular playfield
63 - large playfield
45 - double line narrow playfield
46 - double line regular playfield
47 - double line large playfield

54279 ($D407| - all - Page of Player/Missile display
memory

Let the base address of the Player/Missile display memory be:
B =PEEK(54729)*256

B+0 {§0000) --- not used --- Display memory offset for Player/
B+768 ($0300) All Missiles Missile playfields 61, 62, 63

B + 1024 ($0400] Player O 0 bit - color of background

B+ 1280 ($0500] Player 1 1 bit - color of player

B+ 1536 {$0600] Player 2

B +1792 {$0700) Player 3 (Continued)
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Table 2 (Continued)

B+0 (80000)  --- not used --- Display memory offset for Player/
B+384 ($0180) All Missiles Missile playfields 45, 46, 47
B+512 [30200] Player 0 0 bit - color of background
B+640 ($0280) Player ] 1 bit - color of player

B+768 ($0300) Player 2
B+896 (30380) Player 3

53277 ($DO1D) - al] - POKE a 3 to enable Player/Missile
DMA

Listing 1: The BASIC Program Listing

1000 REM ... DODGE

1301 REM

1002 REM ... DEMONSTRATION OF VIDED

1003 REM ... FROCESSORS IN THE ATARI

1004 REM ... CDMFUTER SYSTEM

100S REM

1004 REM. ... by Mike Dougherty

10Q7 REM

1008 REM

1009 REM

FIO00 REM wromspasreqm smwaaar s st =r iy o o 9 a @
1101 REM

1102 REM ..., READ AND FOKE THE USBR FUNCTIONS
1103 REM ... INTO PAGE &6 MEMDRY.

1104 REM ... READ THE DBRJECT AS HEX STRINGS
1105 REM ... AND CONVERT TO DECIMAL.

1104 REM

1107 REM

1108 DIM BYTE®$(2)
1110 ADDR=256%4:REM FREE BASIC MEMORY

1115 BRAFHICS 0:POKE 752, 1:FOSITION 10,S:PRINT "POKEing USR functions."
1120 READ BYTE®

1130 IF BYTE#$="23" THEN 2000

1140 GOSUB 500

1150 POKE ADDR,BYTE

1160 ADDR=ADDR+1

1170 BOTD 1120

1800 REM

1501 REM

1502 REM ... CONVERT RYTE®$ TO BYTE

1S0X REM

1504 REM

1510 BRYTE=0

1520 VALUE=ASC (RYTES(1)):B0SUB 1400

1530 VALUE=ASC(BYTE$(2)):60SUP 1600

1540 SOUND 0,0,0,0

1550 RETURN

1600 REM

1501 REM

1502 REM ... CONVERT ASCII TO HEX

1603 REM ... AND ACCUMULATE IN RYTE

1604 REM

160% REM

1410 IF VALUEC38 THEN BYTE=BYTES$16+VALUE-48
1620 IF VALUE>S? THEN BRYTE=BYTEX16&+VALUE-5S
1630 SOUND 0,RYTE, 10,8

1640 RETURN

1700 REM

1701 REM

1702 REM ... OBJECT DATA FOR USR

1703 REM

1704 REM

1710 DATA 48,68,8%,D1,48,85,00,A0,FF

1720 DATA Bi,DO,48,C8,B1,D0,AA, 48

1730 DATA 91,D0,84,48,C8,D0,FS, 48,60

17350 DATA &8, 68,05,D1,48,85,D0,A0,01

1760 DATA R1,DO,48,88,B1,D0,AA, 48

1770 DATA 91,D0,BA, 48,88,D0,F3, &8, 60

1780 DATA xx

ZOOO REM

200f REM

2002 REM ... PROGRAM THE VIDEQG HARDWARE
2003 REM

2004 REM

2010 BRAPHICs B:REM SET TO MODE WITH SPARE RAM
2020 POKE 752, 1:REM NO CURSOR

[0X0 SETCOLOR 2,0,01REM N2 BACKGROUND

2110 POKE S359,45:REM DOUBLE LINE NARROW PLAYFIELD
2120 POKE 704,8B:REM INITIAL COLORS

12 MICRO - The 6502/6803 Journal

4. Player/Missile colors, sizes, image
priorities, and horizontal positions
must be POKEd into the appropriate
video chip registers.

5. The Player/Missile graphics DMA
must be enabled by POKEing a three
into the Player/Missile Enable
register.

These video chip registers are detailed
in table 2.

A word of caution: use of Player/
Missile Graphics occasionally interacts
with BASIC memory causing unexpected
Atari behavior. When this occurs, sim-
ply turn the power off and on to reset
all of BASIC memory. While develop-
ing Player/ Missile programs, save new
versions prior to execution. Once run,
BASIC may not operate correctly!!

Demonstration

The program DODGE, listing 1,
demonstrates the use of Player/Missile
Graphics and may serve as a basis for
practical applications. This program
utilizes the four players to form
vertically-moving barriers, along with a
single missile, to dodge across the
screen under joystick #1 control
(STICK(0]). Each time the missile col-
lides with a moving barrier, the round
is started over with all new player
colors. Horizontal missile movement
is controlled through BASIC state-
ments, while the wvertical barrier
movements must be done via USR
functions, duc to the slow speed of the
BASIC interpreter.

A major problem with Player/
Missile Graphics is finding free
memory on the correct address boun-
dary to locate the player and missile bit
maps. This memory should be pro-
tected from modification by the pro-
gram and BASIC. One such method is
to use GRAPHICS 8. This graphics
mode occupies the top 8112 bytes of
memory, including overhead. Of this
8112 bytes, 256 bytes are reserved for
the display list, 6400 bytcs arc reserved
for the GRAPHICS 8 imnage, 1296 bytes
arc unused, and 160 bytes are reserved
for the text window. The trick is to set

! Specifically, 1 have had trouble in ad-
ding new variables to a program after
executing a Player/Missile Graphics
program. Although the variable was
recognized, the value could not be
changed from zero. Apparently the
variable table pointers were inadver-
tantly modified by my use of Player/
Missile Grapbics.
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the basc and modc of the Player/
2130 POKE 705,886 Missile Graphics in such a way as to
gigg ';gié ?,g'?, gg force the desired bit maps into the 1296
2210 SPACE=PEEK (106)-B:REM PASE # OF FREE RAM (SORT OF) bytes of unused mt‘mO_YY;O“C solution
2220 POKE %4279,SPACE:1REM PGINT HARDWARE TO IT is to sct the Player/Missile basc at 2K
2230 POKE B3277,X:REM ENABLE DMA TRANSFER {cighe pages) bytes below the top of
gi;g ﬁg‘ég ;‘ggg’; : :REM DOUSLE SIZE FOR PLAVERS memory in the GRAPHICS 8 image and
2330 POKE 53238, t use a single line playfield. This will
2340 POKE S3259,1 allow the undisturbed use of all four
2350 POKE 33240,0:REM NORMAL S12E FDR MISSILE O missiles, Player0, and Playerl.
2410 PO=SPACE$256+1024/2:REN PLAYER BIT MAPS
2420 P1=SPACE®236+1280/2
2430 P2=SPACEX254+1536/2
g:;g migigglé:;;::;z‘é%zasn MISSILE BIT MAP A sccond solution, the onc used in
= e . . .
2510 POKE S3248,96:REM HORIZONTAL POSITION OF PLAYERS {))'1(5)?’1?%}{ ‘(‘ 1“}’1:’;;;2? b[;lt?;cgé l\gxljgzlki:
2520 POKE 53249, 168 g €
2830 POKE $3280,132 top of memory in the GRAPHICS 8 im-
gfgg ;E::E 53231, 60 age and use a doublu linc narrow
2601 REM playficld. This will allow the use of all
2602 REM ... SET UP THE PLAYER PATTERNS four missiles and all four piayers.
2603 REM ... BY SETTING ALL 128 BYTES TO (Specifying a narrow playfield reduces
gzg; SE: -+ THE DESIRED PATTERNS. the normal 6400 bytes of GRAPHICS 8
2606 REM allowing the missile fields to be used.}
2610 BYTE=0
2420 FOR PATTERN=1 TD 8
2630 FOR BAR=1 TO 8
2640 POKE PO+BYTE, 255 In order to move a2 DODGE player
g:gg zgﬁg ,’3;:331?%22 upwards (downwards), 128 bytes must
2454 POKE PI+BYTE 255 be rotated. Sincc BASIC is far too siow
2682 POKE PO+BYTE+B,0 for this task, two USR funcrions were
2684 POKE P1+BYTE+8,0 POKEd into the page of free memory at
g:gg ':,gii ’;g:gﬂg:g'g $0600 - SOGFF. The USR function start-
2690 BYTE=SYTE+1 ing at decimal 1536 (A$0600) rotates 256
2692 NEXT BAR bytes [two consccutive players) down-
3:‘;; ﬁ;‘;?g::’i;gr‘. ward on the television sercen Jupward
2600 REM in memory). The USR function starting
2901 REM at decimal JSO61A) rotates 256 bytes
2902 REM ... SETUP BOUND, MISSILE, AND THE [two consccutive players|] upward on
g;gi sg: ggsvgzcgohgs ;BUSSTRY POINT the television scereen (downward in
2905 REM mcx_npry&. By controlling the horizontal
2906 REM position of the four players, an alter-
2910 SOUND 0,10,100,8 nating pattern of vertical movement
2920 POKE MO+60, STREM INSERT MISSILE PATTERN an be established
2970 MI1SPOS=S0t POKE SI252,MISPOS:REM MISSILE HORZ POSITION can be cstablisned.
5930 POKE 707, INT(RND(1) X15) ¥14+8: REM RESET PLAYER COLORS
290 POKE 704, INT(RND(1) £15) X16+8
2940 POKE 7064, INT (RND (1) £15) ¥16+8 . . .
2970 POKE 705: INT (RND (1) ¥15) 816+8 By using simple variations of color,
3000 REM size, position, ete., the reader should be
ggg; :E: MAIN LOOP able to use DODC.E to master Player/
on 1
300X REM ... MOVE THE MISBILE ACCORDINB TO THE JOYSTICK Missile Graphics through simple
3004 REM ... MOVE EACH PLAYER PAIR UP OR DOWN WITH USR cxperimentation.
3005 REM ... IF THE MISSILE HAS COLLIDED, THEN START OVER
3006 REM .,. NEXT LOQOP
3007 REM
3008 REM
3010 FOR LODP=O TO { STEP O
3020 IF BTICK(O)wi1 THEN MISPOB=MISPOS-41POKE 53252,MISP08
3030 1F STICK(O)=7 THEN MISPOB=MIEPOS+41POKE 33232,M18PO08
3040 X=USR (23684, PO) 1 X=UER (23636424, P2)
30%0 1F PEEK (332%4)<>0 THEN BOUND 0, 100,10, 101POKE 33278,0100T0 2700
3060 NEXT LOOP
Listing 2: USR Functions to Move Players
*=$0600 FREE MSMORY Mike Dougherty graduated from the
; University of Tennessee in 1977 with an
: USR FUNCTIONS USED 3Y DODGE TO KOVE "[':IO CC‘*:bw""If‘\ M.S. degree in Computer Science, and is
i PLAVERS (256 BYTZS) DOWX OR UP THE - ’IS*O‘:( SCREZ currencly working at Martin Marictta
$ ;UTE THAT S'Smc' g PLAYER gl-:m IOR ¥ILL MOVE THE Acrospace in Denver, Colorado. His home-
! ISPLAY DOWN THE SCREFK. ! Lascd system presently consists of an Atari
! X=USR(1 536 ,address of players 800 with 24K bytes of memory, the Atari
: X-USREi562.add;ess of players 410 recorder and the Atari 850 Interface
. Module for future communication with
00D0 PLAY=$00D0 ZERO PAGE PODNTER TO PLAYERS single-board computers.
(Continued) |
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Listing 2 (Continued)
H
BUY! SELL! TRADE 0600 68 DOWN  PIA NUMBER OF USR ARGUMENTS (1)
0601 68 PLA GET ADDRESS OF PLAYER BIT MAP
ogg 25 D1 STA PLAYH KHIGH ORDER 3YTE
O 8 PLA
COMPUTER & HAM EQUIPMENT 0605 85 DO STA PLAY 104 ORDER EYTE
® 0607 AC FF LDY #EFF POINT TO END CF BIT MAP
l: COMPUTER 0609 ® DO LDA (PIAY),Y SAVE OXTO STACX
0603 48 PHA
TRADER 0€oc €8 o™y POINT TO FIRST OF BIT MAP
060D BL DO DOWNLP LDA (PLAY).Y SAVE CURRENT BIT PATTERN
060F AA TAX TEMPORARTLY
0610 68 PLA FETCK PREVIOUS BYTE
Mailed 151 class. 1st and 15th of every month ggi; glA Do gﬁ (PLAY),Y goﬂoogﬂga‘%?ﬂﬂm
SEND ADS FIVE DAYS BEFORE MAILING DATE 0Ll 45 PEA PISH GNTC STACK
0615 C8 INY NEXT PLAYFER BIT PATTERN
0616 DO F5 i) DOWNLP DO ALL 256 3YTES
— RATES — 0618 48 PlA CLEAN UP STACX
0619 60 RTS RETURN TO B4SIC
Subscriptions Ads ;
One Year $100C Hoboy  20° Word/Numbes D61A &8 ur PLA NUMBER OF USR ARGUMENTS (1)
Six Montns $6.0¢ Business 55" Word/Numier 0618 68 PIA GZT ADDRESS OF PLAYER RIT MAP
Per Copy . 8106 (Noa-Suascnber Add 15° 0é1€ 85 pt STA PLAYH HIGH ORDER BYTE
Foreign (Ax Mai) $25.00y! Worc/Number 3215 68 PLA
{F 85 DO STA PIAY LOW ORDER BYTE
0621 AD 01 Loy #301 POINT TO SEFORE FIRST
Senc AGs ana Sulistriplions with remitance 0623 3 DO 1DA (PLAY),Y SAVE ONTO STACK
0625 48 PHA
COMPUTER TRADER- 8226 88 DEY ) POINT T0 FIRST OF BIT MAP
27 Bl DO UPLP LDA PLAY),Y SAVE CURRENT BIT PATTERK
Chet _Lamb_erl., W4WDR 0629 AA ThY RARTLY
1704 Sam Orive * Birmingham, AL 35235 0624 €8 PIA MEEE H: PREVIOUS BYTE
(205) 854-0271 0628 91 DO STA (PLAY),Y PUT INTO CURRENT PCSITICN
062D 8A TXA RECOVER OID CURRENT PATTERN
062E 48 PHA PUSH ONTO STACK
for ads coun! name and address, words and mombers 082F 88 DEY NEXT PLAYER BIT PATTERN
(19p/3rea cute rse) 0630 DO F5 INE UPLD DO ALL 286 BYTES
Please Include your name, adéress, cal slgn or phone numbar %%g 23 'PéSA gl‘mmghuﬁos’&g?c
JEND
MICRO
OTHER U WARE DISTRIBUTING i80-

D—Two sided 10D% plaslie relorance card lor the Apple computer.
Loaded with informalion of inlerast o all Apple owners $368
PARALLEL PRINTER CARD—PPC.100—A Unwvarsal Centromcs type pacallel printer
board complate wilh cable ana connsctar Thrs unique board alfows you o turn on and oMt
1he high bit s0 that you can access additional leatures in many printers, Use with EPSON,
ANADEX, STARWRITER, NEC. SANOERS, OKI, and other with slandara Centronics
configuration

DOUBLE DOS PLUS

for Apple Computers
$39.00

201-839-3478

) i
THE DOUBLE BOOTER ROM—PIugs lo the emply D8 Socket on the Agplg mother-
boacd or the Inleger ROM Cara 1o grovide a 13 secto: boot winout using the BASICs Disk
DoybteBooter may also be used »n Ihe MOUNTAIN HARDWARE ROM PLUS board This
chip will nol work s a plus machine unless it contains an Inleger board or 2 ROM Plus
poard £29 00
DISK STIX—Contains 10 dozen diskelle labefs with either 3.3 or 3 2 designation, Roam
for program names and type also $3.98

MasterCard

T 1316

DOUBLE DOS Plus—a piggyback board that plugs into the
disk-controlier card so that you can switch select between
DOS 3.2 and DOS 3.3. Works with the language system elimi-
nating the need in many cases to boot the BASICs disk. Also
eliminatas.the chore of converting all of your 3.2 disks to 3.3

ko w g wr ¢ tSOFTWARE > w # 2 ¢ ¢ % ¢ & & v W&
SUPER SEA WAR—Nrres battlesnip lype simulation . $12.95
ULTIMATE XFER—A' letephone solwate transter program, uses DC Hayes Assoc
micromodem 32500
ROAD RALLYE—Hires driving game with 5 diftare full scIeen 1racks 31500

MISSILE CHALLENQER—Hires arcade lype game where yoo delend yout cilies trom
talling missies. B levels & writes name & high score 1o aisk $19.95
SUPER PIX—H:es screen dump for the EPSON MX-80, inverse of narmai, larger than (ufl
page grapgnics in 2 orientalions. Needs Tymac PPC-100 Pzinter boasd or wa will upgrade
your EPSON poara jor $25 3995
QRAPH-FIT—A hires graphing program ihat produces dar charts, pie charls and line
graphs Mas auto scaling teature 1o $25 00

p————STILL MORE APPLE GOODIES

APPLE XEYBOARD SYNTHESIZER—49 note (C to C} AGO Kayboard with 3 sawlooth 8q weve
shapers, & audio odcilalora, 3 low pass liters, 4-64 pont shape cenlroflers, 2 envelope
penerators. Comglete systam . PP
KEYBOARD ONLY with Apple Intadtace .. . .. ...... .. .. .. .. ...
QRAPHIC NOTEWRITER—Hrras note weite lor synthesizer system . ., . ceieia... 899
SUPER PIX OK|—Hiwaa screan dump 10r OKI Microline 80. 82, B3 Printers Same foatures as
3upor pix. Needs Tymac PPC-100 Roasg L. Lo . $24.95
NEEBLES AWAY—The best disk back up Sragram 10 date Allows you lg meke nackups of mos:
Bvery aisk ever groduced for tha Appfe. Over 10 user gefined oarameters including ayncnronzed
8 unsynchromzed copies as well a3 autamatic ha ¥ackng and raw date ransfe: . o--..-889
Cal 201 -83%- i3ty i }

NOTE: APPLE s a registerad trademark of APPLE Compuiet, In¢., Cupsrtino, CA.

WHY IS DOUBLE DOS PLus better?

* Nothing needs 1o be soldered, just plug in and go.

¢ Since all four ROMS are used, all software will work,
even early 3.1 DOS.

¢ Because the ROMS fit on the back of the board, it has
the thinnest configuration allowing full use of siot #7

* One set of ROMS is powered up at a time, thus saving
power. DOUBLE DOS Plus requires APPLE DOS ROMS

¢ Full 90-day warranty from TYMAC.

MICRO-WARE DISTRIBUTING INC.
P.O. BOX 113
POMPTON PLAINS, N.J. 07444




A BRIGHT NEW STAR FROM
ANDROMEDA!

NEW ROM BOARD FOR THE APPLE II*
$125.00 WITH UTILITY ROM.

with Andromeda’s new ROM Board, you can piug mary

useful utility programs into your Apple ll. Because ROM

memory never forgets, you can access these ulilities Now with One Year Warranty.
instantly without having to load them from disk.

The ROM Board comes with the utility ROM, which
gives you five powerful options Lo apply o your
Applesoft* programs. With the Utlity ROM, you can do

autornatic ine numbering, control a program list with a INCORPORATED

page mode, restore a crashed Applesoft* program in u Greensboro, NC. 27410

memory, alphabetize a disk catalogue and create a disk ok

without DOS, giving you an extrd 8K on your disk. Any of 919 852-1482 P | A

Soft Control Systems’ other ROMS can be used, such as I Price for Andromedea 16K RAM

theyDuaI DOS ”]I g%’\F/)‘RSfRZfSYzszDAEﬁAOSM » " expansion board now only $120.00.
ou can Insta ] MS. or even 24 L . e 5 for shipping and

RAM chips in each of the two memory sockets. So you S lillc.ay. dfjd .S 'JILO (S |pJpn. gﬂ\m:

can even have the Read - Write capability of RAM to M Diarcien. NGO, Carmina Fesicents

develop PROM Programs yourself, or just have an extra RELERY|  id 1% sales tax,

2K RAM for your machine - Language programs. Two =T, = 2 : e |~

2732 PROMS allow a total of 8K of memory on the Board. DEALER iINQUIRIES WELCOME.




We'd like your

"qpple‘"‘ to meet
The
Executive Secretary™

The professional
word processing system
for the Apple™ computer

GENERAL
Editing, printing, form letters, mail-merge, and electronic v check this chart:
mail all in one package at one price?
User’s manual designéd for the nser? e
= INTEGRATED CARD FILE FEATURES
Uaer-controlled configuration of printérs, slots, drives, ' Allows multiple card files pex disk? v
and 40/80 column editing? !
Allows uger to define size and content of ‘cards’ v
in each file?
THE MANUAL ° ¢
Complete index included? Genarates new subset card files based on search or sort v
criteria for an exizting file?
Organized as a set of lessons?
e Incorporates one/multiple line report printer v
Easel-bound for ease of nse? v for card fllea?
THE DOCUMENT PRINTER | Attows tarals and subrotals during report printing? v
Integraves files from DB MASTER's Utllity Pack ', The
Data Factory '™, Viajcale ", Information Master ™, and most | THE DOCUMENT EDITOR
1=
DIF _me"- Keeps up with professional typing speeda? v
Accepts keyboard input at print time? g
User-defined phrase abbreviations? v
Supports all major printers, including Centronics 737 194
and IBM ET- series? 40 or BO character edit modes user-selectabla? v
T TN A T A AT [ I "
Has ITF and related commanda t6 allow conditional Id i‘:&p:ﬁt‘s BBO"“' erm”, Superterm", Videoterm" and v
printing of information bamed on the contents of a | el 5
database or on keyboard input? Uses real shift key? Vv
Prints page headers of arbitrary complexity? v Supports file merge and unmerge? Vv
Prints page numbers wherever you want them? g Global search and replace? v
Automatically generates alphabstical index for words v Block operations: move, transfer, delete? v
ou j!‘y‘?
TN Character/word/line: insert/replace/dslete? v
Bupports file chaining and file nesting? v
— - Allows embedded commands to control special v
Has mult!-level cutline indenting? ' printer functions?
Hag left- and right-justified tab atops? v
) L2 ELECTRONIC MAIL SYSTEM
Gives full control of all margins, dynamic tesxt v Menu driven? -
raformatting, centering, and justification?
: Multipls docusnent queuing? I
Supporta Thunderclock '™ and the CCS clockeard for v
automatic dating? Fully automatic with Nayes modem? v

Published by: SO’:/SYS, INCe

4306 Upton Avenue South
Minneapolis, Minnesota 88410
Phone (812) 989-7104

Distributed
by

M WI 83704
(808) 249-5876

Aurora Systems
2040 East Washington Ave.

Bastern Software
17 Commerce Street
Baltimora, MD 21012
(301) 8395-8023

Software Express
2616 Millar Avenue
Mountain View, CA 94041
(418) 849-1118
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Microcomputer

THIIITHITIT RO

s Authorized

California Computer
Systems

Floppy Disk Controller $369
64K Dynamic Ram Board, 200ns $499
Z-80 CPU board w/ monitor ROM 35269

A 16X Static memory board, 200ns. . .
o gt 32K Static memory board, 20008 . -, ... .. SR 599
5-100 12 Slot Mainframe

PC-BOO1A 82K Computer - g ;
e Lo et s APPLE " PLUS ;-.'P’:rln gze:‘h.:/'!?{’:':l.?;llllei Interface
PC-8013A Dual Minl-Disk Drive Unit il e
PC-SMOO;EHOH:: C.:dwg':((FDyON&E?:ﬂO CALL l 6K NO $ l 0 2 5 aral Ty 7]
CP/ h rat em for L
WordStar ““"g"%';’ N!E‘E:C i W
SuperCaic configur (13 = $ l 089
NEC Word & A ing Soft . 3
e 48K Now Silentype
(Pascal, Fortzan, Cobol. etc) nve avallable configured far » w/Apple il Interface
the NEC 8001A Compurer. 64K NOW $ l l 99 $349

Please call oy write for » product price Jist.
"4BK Apple with 16K RamBoard

ATARI — APPLE DISK Epson
DRIVES MX-80 or
MX-80 FT.

$ 4 39 (%ALL

Atarl 400w/ 16K -
410 Program Recorder w/controller and DOS 3.3 $499
810 Disk Drive =
g;g 80 col. 763 Dor(h matrix g‘..dpm printer Apple Cards and Hardware
40 col. Qulet Thermal Printer ascal & BASICS _...379 NEC 8023 Iropact Dot Matrix
850 faterface Module hﬂﬁ,’:m"-:/ﬁm ard 349 NEC Spiawriters (Latest
Atarl 16X Ram Module 69 o299 Paper Tiger IDS-445G w/graphics
Axlon Ramcram 32K Module . . Paper Tiger IDS-460G w/graphics
Videox Vid 80 col -2 Paper Tigey IDS-560G w/graphics
- . Eahancer . - Silentype
Video Monitors Z.80 Softcard by Microsoft. .. .. . .- .- TR i Apple Wleriucn o
et /Lech e A R S AT e “
m ex Video 1 teen Phosphier., 120 4 < e O e e TR
Amdek (Hitach) 13" Color w/audio output 389 Software for the Apple ORDER TOLL FREE
NEC 12" Green Phospher Display JB-1201M.. . . . . CALL 5 =
NEC 17 Lo-Rea Color Display e s Bac satmesy' : : 80 0-854-6654
NEC 12" Hi-Res RGB Color Display CALL rrand/ VislPlot :
Eanyo 9" B&W Display ' In California and

Sanyo 9" Green Phospher Display CALL WordStar (Apple 80 cof. varsion) . &
Sanga 12° B&W Display b o S A 45 outside continental U.S.

Sanyo 12° Green Phospher Display. ... :

S = o LR | (714) 698°8088
ZENITH TaProparer - .. 299 Telex 695-000 Beta CCMO

12" 16K RAMBOARD by ConComp | Send Orders To:

Urdering sifermation Phone using VISA. MASTERC
for Apple [ Computers AMERICAN EXPRESS. DINER'S CILUB. CARTU BLANC}

vek o morey otder. oc personal

£ - wire wangler cashwr's or certhied
95 check (allow wn dayy 16 cwarl Uniess paepaxd with cosht, please add
$ f A% for shippeng. handing and insurance dovimmum § 00) Caklar
18 regidents ade &1 salies rax. We accepl CODs OFM's. Iy ¢
FOR ONLY and ¢orporatans ph r ) i

w subwect fe prce ok o avai v withau? noues eQuiy;
ment A mew and complele wil Aurer's watranty Wsualy 90

.

daysl Showreom prizes may diffr from mar’ order poces

e R | consumer
Personal _. . 1\ / @@m@mg@ﬁ] § Mail Order

Computex P .
Color * Sound ° Graphics 8314 Parkway Drive

Call or write for more info, > ‘ AVAILABLE NOW La Mesa, Calif. 92041
_&sk drives ovallable soon! ; ! e




Experimenters and the
Color Computer

A brief summary of the normal
capabllities of the TRS-80 Color
Computer, and an examination
of the unit’s I/O capability.
Detailed instructions are given
for home-brew software
expansion via the Program Pack
port, and a list of vendors of
software and hardware
expansion provided.

Ralph Tenny
P.O. Box 545
Richardson, Texas 75080

An Overview

Radio Shack’s TRS-80C Color Com-
puter is two machines in one: it is a
really fine games machine with good
color graphics capability, and it is the
start of a very powerful, low-cost ex-
perimenter’s computer. Unless you are
really into color graphics, however, the
graphics capability could get in your way.

That )ast statement deserves a bit of
explanation. When you first get your
Color Computer, it is a real shake-up to
enter ZMEM and get the answer '8487’".
8K bytes out of 16K? What gives? The
answer is that the machine auto-
matically reserves four screens (1.5K
per screen) of space for color graphics,
whether or not you plan to usc any
graphics! Most of this memory can be
recovered using the command ''PCLEAR
1". This forces the computer to reserve
only one screen for graphics. A second
procedure gets it all back:

POKE 25.6,.ENTER:NEW:ENTER

As you look at the machine, you
will notice that the keyboard isn’t a
full, professional keyboard. What is
there is actually quite good for the
overall cost/features trade-off. The

back panel of the machine has a aum-
ber of opepings for printer cable,
joysticks, RF outlet to the color TV set,
and cassctte cable. On the right side
you’l} find a slot to accept the Program
Packs, which are Radio Shack's major
software distribution media. This same
slot is also the computer's expansion
port, which is already being taken ad-
vantage of by some manufacturers sell-
ing expansion hardware packages. Some
of these manufacturers and their pro-
ducts are listed later in this article, but
the field is expanding so rapidly that
publication deadlines prevent inclusion
of the newest ones.

One of the major features of the
machine is the internal architecture,
which is superbly laid out with very
cost-efficient design. The detajls of this
architecture have been thoroughly des-
cribed!, and most will not be repcated
here. The major advantage of the Color
Computer may well be the fact that the
mermory map is software sclectable to a
great degree. Also, the cxpansion port
has a decode defeat line which allows
an external peripheral to re-assign the
entire memory map except for the dis-
play and 17O hardware which are
located above $FFO0.

Much of the joy in working with the
Color Computer is finding all the built-
in ''hooks’' which were left for future
expansion, but I have also greatly en-
joyed working with the 6809 processor.
As MICRO editor Robert Tripp has
already pointed out, the 6809 is really
what 2all us 6502 buffs have wished for
but couldn't have until now!

Modification Ideas

Two items are an absolute "'must’’
for anyon¢ contemplating modification
of the Color Computer: a copy of
Reference 1, and the Service Manual for
the Color Computer. The stock number
for the Manual is 26-3001/3002, and it
most likely will have to be ordered by
your local Radio Shack store. The
manual gives schematics, service infor-
mation, and a description of operation

MICRO = The 8502/6809 Journal

for most of the circuits. Even with
these resources, ! recommend that you
not attempt hardware modifications un-
less you have considerable experience
with computers and digital hardware.

One of the most obvious areas for
changing the Color Computer is via the
Program Pack port. New software can
be installed in 2716 or 2732 EPROMs,
by modifying one of the cheapest Pro-
gram Packs. It is possible to {carefully!)
unsolder the masked ROM present in
thesc packs and replace it with a
socket. If this is done, the original
ROM should work in the socket, in
case you want to restore the original
function.

1f you compare the EPROM pinouts
vs. the socket connections in the Pro-
gram Pack, you will see that the Intel
format 2716’s and the 2516 and 2532
EPROMs from Texas Instruments will
(almost] drop into the sockets. A few
minor etch cuts (summarized in figures
1 and 2} will allow proper operation of
thesc EPROMs in place of the original
masked ROM. The etch cuts required
for the 2716/2516 (essentially identical
parts) are shown in photos 1 and 2.
However, if you want to run two
EPROMs, some additional address de-
coding will be required so that the two
ROMs do not interfere with each other.
This decoding can be done by using a
single quad NAND gate as shown in the
circuit in figure 3, and further detailed
in photos 1 and 2. A few more changes
would be required to adapt the Intel
2732 to the address connections used in
the Program Pack, and these are detailed
in figure 4. Photos 3 and 4 show the
modified PC card installed in the Pack,
and the Pack installed in the computer.

You need to consider one additional
modification to the Program Pack
before you can use it without inter-
ference from the BASIC ROMs installed
in the computer. The regular BASIC
{not Extended BASIC) checks for the
presence of a Program Pack and vectors
into the Program pack if it is installed.
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Photo 1: Component slde view of Program Pack card, with
two-ROM modlfication, defeat switch and decoding installied.
Black clrcles mark etch cuts; the lett one Inhibits pack
autostart. The other etch cut Isolates A12 which, In turn, Is
used as Block Select by the decoder.

Photo 2: Back side of Program Pack card. White arrows
show etch cuts; bottom one Isolates all; adjacent jJumper
grounds pin 18 on ROMs for 2716/2516 use. Restore this
connectlon for 2632 EPROMSs. The other two atch cuts
Isolate Incoming decode slgnal lines to allow separate
decoding.

We review products from every source and camy ALL of THE BEST

FOR

a \COLOR
COMPUTER

- PRODUCTS

SHOPPING  #igeeres

= Golor Invaders = Color Pac Attack
Monltor = Advenlure Games « Tex{ Editors

Assemblers » PASCAL » Magikube
Finance Programs » Color Data Organkzer
Graphic Games ¢ Disassembler

HARDWARE: 32K RAM Expansion Board * 16K RAM Set
Cables » Interfacas = Power Pack ROM Cartridge ¢ Printers

ACCESSORIES: Books * Casselles ¢ Supplies « Sarvice Manuals
Look to COMPUTERWARE for DISK SOFTWARE

* NEC * Centronkes ¢ Moore

* % % NEW PRODUCTS * % w

16 PLUS BOARD — just plug in 10 expand from 18K to 32K

PAC ATTACK — geaphics action game — PAC ATTACK

32K versians of Editor, Assembler, Monftor, PASCAL, BERSERK game —
Micro Text (communications) — STAR BLASTER

Shipping trom stock

CALL “‘ e
OR COMPUTERWARE
/S A

WRITE

FOR
COMPLETE
INFORMATION

Dept. C » Box 668
6809 Specialists  Encinitas, CA 92024 o (714) 438-3512

Computerware 1s a Iragemark of Compuletware.
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COMPUTER
SOFTWARE

FORTH FOR THE TRS-80 COLOA COMPUTER DISK SYSTEM

Trying 1o geét control of yOI:I! Calor Compular?? Tired ol transtating HEX o decamar??
Tired ol remembaring where the VDG and SAM are and how 10 program them?? Want
t;oztslé%macmne language code wilh dssembly language mnemosics instead of

Wam 10 write programs ln half Ihe time?? Wanl to wrile lots of small pieces of code
that you can put mqe(her In seconas to g6 BIG JOBS??? Wanlt a language that is at
feast S to 10 times lasler ihan BASIC?77 Wan\ 1o (garn everything thece is 1o Xnow
aboul FORTH, wilh ine best manual on the market, Including lots of examples of
FORTH applications, and detailed explanations of how evarylhing works??

\S
(1 JFORTH .5
I\

Includes Edilor, 6809 Agsambler,
String Functions, Disk Dala File 39995
Operaillons and Mueh Much More!

THE COLOR TOOLKIT

Utllity and Dlagnoastic Disk Programs by Dick Bartholomew
The COLOR Toolkit s a sat of Disk diagnostics and Disk ulllities for the TAS-80 Color
Computer Disk Sysiem. Dick Barinolomew, well known lor his ulility programs far
FLEX {{ , has led a ge of invaluable taols lor tha serous programmer,
These Include: Reading FLEX disks, Wriling FLEX disks, Repalring
disks, Extended directory, and many. many more,

PRICE ONLY $49.95 on RS disk.

U.,5.A. AOD $2.00 FOR STANDARD UPS SHIPPING & HANDLING
FOREIGN ORDERS ADD 10% SURFACE, 20% AIRMAIL

FRANK HOGG
ORATORY

130 MIDTOWN PLAZA, SYRACUSE, NY 13210 (315) 474-7856

adio Shack
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Photo 3: Modified Program Pack card installed in carrier.
Center post In carrler holds screw to secure lid; case also
snaps together along edges. Lower half of case must be
notched for switch.

Photo 4: Program Pack installed; note case cutout and pro-
truding defeat switch handle.

Your Apple too slow ?
Not anymore...

Now you roo con write 6809 progroms for your Apple Il that are
DOS 3.3 compatible, But you don't hove to stop there. you can
clso program your Apple IF's 6502 and the 6809 of THE MILL ro run
SIMULTANEQUSLY.

THE ASSEMBLER DEVELOPMENT KiT including THE MILL is @ full
feature assembler, designedto vse the rexr editing system of your
choice. The system will also boos: your computer programming
productivity, since the 6809 is todcy's eosy to learn ond progrom
computer, Take advanioge of the 8-bit 6502 and the 16-bir
abilines of the 6809 running ar the some time. creare your own
MULTIPROCESSING ENVIRONMENT on the Apple i

Put THE MILL inro your Apple Il end get pawer, perfarmance and
price motched by no other personal computer. STELLATION TWO
offers afull 1 yeor worranty ond o 60 doy money back guorantee,
if you're not completely sotisfied with the power of THE MILL.

Shop around. then comgare the service, qualiry, price ond
powero! THEMILL Take this adro your tocal Apple Deoler ond see
the endless possibilities of adding THE MILL ro your Aople I.

THE MILL rransforms the 8-bir Apple Il
info @ computer thar acts like a
16-bit mochine. THE MILL hos
unique hardware feotrures that
f, permit the 6809 to run or full
speed (1 megohernz) ond
ollow the 6502 to run ar
b, 20% of itsnormal
3 speed —
AT THE SAME TIME!
Find out about
THE MILL ond get
involved with the
horrest irern on the
personal computer
market today.
No existing personal computer
cangive you the power, -
perormonce and price of THEMILL'S g
6809-6502 combination.

Apple I
is a medemark

for Apple Computer, Inc.

i PO. BOX 2342 ~N?
TION o o somo
Lo

(805) 966-1140
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standard game pack cartrldge.

Figure 1: High order address lines and chip select connec tions on

This is accomplished by interconnect-
ing two pins on the PC board in the
Pack. Pin 7 of the port is connected to
pin 6 of the port only when the pack 1s
in place. This path must be interrupted
if you do not want the Pack to take over
automatically. In photo 1, the lcft-hand
card edge pin is circled, indicating the
rcquired etch cut on top the hoard.

The switch shown in this series of
photos is shown alse in the circuit of
figure 3, along with a nccessary pull-up
resistor. Normally, the Pack can be ac-
cessed from BASIC using "‘EXEC
49152’ If this switch is open, entry in-
to the Program Pack is blocked.

External I/0

The Coler Computer does not have
any kind of external 1/0 capability ex-
cept for the ports intended for use with
the regular pcripherals — printer,
cassette recorder and game paddles. If
an applications program is placed in the
Program Pack, some of these ports can
be made available for external 1/O of a
limited form. Let's cxamine the [/O
capability of these various ports:

Game Paddle Ports — One discrete
switch closure to ground and two
voltage inputs at cach port.
Although these voltages must be

strictly limited to five volts max-
imum, the computer will digitize
the input with a resolution of six
binary bits or 78 millivolts, which
1s adequate for many applications.
Another use for these voltage ports
could be to scnse mcchanical posi-
tions, if suitable potentiometers are
attached to the moving machinery
and powered from pins 5 and 3 of
the port.

Printer Port — One RS-232 output
line, two RS-232 input lines and
ground. The input lines will "'read"”’
digital signals, but the output line
will swing nearly 24 volts peak-to-
peak, and would require an cxternal
current-limiting resistor and diode
clamping if it were used to drive
something such as CMOS logic.
This last cxperiment should not be
undertaken without a thorough
undcrstanding of circuit design
techniques and the limitations of
the IC's used, both inside the Color

Computer and in the external
circuitry.
Cassette Recorder Port — In

general, only low-level audio sig-
nals can be handled at this port, but
you may bc able to think of some way
to apply such signals. In addition,
an isolated relay closure is available
for external on-off functions. For
the safety of the computer, it would
be best to limit this application to
circuitry requiring not more than
100 mA of IDC current.

(Continued)
- :
: [
24 24
[ X e :
2516 2532
21
i or P, 2 EPRON
(4 DECODE 20 276 DECODE 20
EPROM
GROUNE 12 3y bV
> GROUND
Figure 2: Connections for single EPROM in Program Pack.
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3.9K

2516,
2 2716

32 P

DECODE

Uia p—'-
Uls

$CFFF.
$D000-$DFFF .

in one Program Pack.

U1 = 74LS00
25186,
2716
Ulp BLOCK 1° 0 oRr
‘ 2532

*1f All (pin 30) i5 used, 8lock 1 =
If Al2 (pin 31) is used, Block 1 = $CO00-$CFFF and Block 2 =

Figure 3: Schematic of addreés decoding required to support two EPROMs

oR
2532
BLOCK 2¢

$C000-$C7FF and Block 2 = $C800-~

Commercial Expansion Hardware
and Software

So far, only a limited amount of ex-
pansion hardware has beeu announced,
with much of it being related to floppy
disk and memory expansion. It is possi-
ble to expand the Color Computer to
32K internzlly, using suggestions from
reference 1. However, this will invali-
date your warranty, $o plan accordingly.
The following items are currently
advertised in various home computer
journals, and a list of addresses for the
manufacturers is provided at the end of
this article.

EXATRON: Plug-in cartridge containing
32K of dynamic read/write memory
and provision to accept z plug-in
disk coniroller. ROM-based soft-
ware furnished to drive either con-
figuration.

The MICRO WORKS: Memory expan-
sion to both 16K and 32K internal
and a serial-to-parallel adapter to
drive serjal printers. Assembly-
language monitor, Disassembler,
angd software described as a software
development system — assermnbler,
editor and monitor in one package.

TALLGRASS: Double-density floppy
disk controller, 64K internal mem-
ory expansion, ROM-based disk
driver + monitor.

SPECTRAL ASSOCIATES: EPROM
Programmer, Editor/Assembler,
Monitor, Disassembler, games.

NELSON SOFTWARE: Memory con-
version kits, Word processor soft-
ware, games.

SSM, Inc,: Disassembler, Games, soft-
ware keyboard expansion.

DATASOFT, Inc.: Monitor, Assembler,
Disassembler, Debugger, Bditor.

Vendor Addtesses

Datasoft, Inc.
16606 Schoenborn St.
Sepulveda, CA 92343

Exatron
181 Commercial St.
Sunnyvale, CA 94086

The MICRO WORKS
P.O. Box 1110
Del Mar, CA 92014

Nelson Software Systems, Inc.
P.O. Box 19096
Minneapolis, MN 55409

Spectral Associates
141 Harvard Ave.
Tacoma, WA 98466

SSM Soft Sector Marketing, Inc.
6250 Middlebelt
Garden City, MI 48135

Tallgrass Technologies Corp.
9009 W. 95th St.
Overland Park, KS 66212

Reference
1. "What's Inside Radio Shack’s Color

Computer?,"”’ BYTE, Matrch 1981,
p- 90.

ANCRO™

2732
EPROM

GROUND

In a Program Pack.

Figure 4: Address and enable connectlons required for a single 2732
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OSsi

GALAXIAN - 4K - One of the fastestr and finest
arcede games ever writtan for the OSI, this one
fsatures rows of hard-hitting evasive dogfighting
altens thirsty for your blood. For those who
loved {and tired of) Alien Invaders. Specify
system — A bargain at $9.95 OSI

LABYRINTH - 8K + This has a display back-
ground similar to MINOS as the action takes
place in a realistic maze seen from ground level,
This is, however, a real time monster hunt as you
track down and shoot mobile monsters on foor.
Checking out and testing this one was the most
fun I’'ve had in yeers! — $13.86. OSI

THE AARDVARK JOURNAL

FOR OSI USERS — This is a8 bi-monthly
tutarial journal running only articles about OS|
systams. Every issue contains programs custom-
ized for OSI, tutorials on how to use and modify
the system, and reviews of OS| related products.
In the last two years we have run articles like
thesel

1) A tutorial on Machire Code for BASIC
programmers.

2) Complete listings of two word processors
for BASIC IN ROM machines,

3) Moving the Directory off track 12.

4) Listings for 20 game programs for the OSL.

5) How to write high speed BASIC — and
lots more —
Vol. 1 {1980) 6 back issues - $5.00
Voi. 2 (1981) 4 back issues and subscription for
2 additional issues - $3.00.

ADVENTURES!!!

For OSI, TRS-80, and COLOR-B0. These
Adventures are written in BASIC, are {ull fea-
wured, fast action, full plotted adventures that
take 30-50 hours to play. (Adventures are inter-
active fantasies. It's like reading » book except
that you are the main character as you give the
computer commands like ‘‘Look in the Coffin'’
and ““Light the toreh".)

Adventures require 8K on an OSI and 16K oa
COLOR-80 and TRS-80. They sell {or $14.95
each.

ESCAPE FROM MARS (by Rodger Olsen)

This ADVENTURE takes place on the RED
PLANT. You'll have t6 explore a Martian city
angd deal with possibly hostile aliens to survive
this one. A good first adventure.

PYRAMID (by Radger Ofsen)
This is our most challenging ADVENTURE. It
Is @ treasure hunt in a pyramid full of problems,
Exciting and tough |

TREK ADVENTURE (by Bob Retelle)
This one 1akes place aboard a familiar starship.
The crew has left for good reasons - but they for-
got to take you,and now you are in deep trouble.

DEATH SHIP (by Rodger Olsen)
Our first and original ADVENTURE, this one
takes place aboard a cruise ship - but it ain’t the
Love Boat.

VAMPIRE CASTLE (by Mike Bassman)
This is 8 contest between you and old Drac -
and it's getting a little dark outside. $14.85 each.

TRS-80

oSl NEW-NEW-NEW osl
TINY COMPILER

The easy way 10 speed in your programs. The
tiny compiler lets you write and debug your pro-
gram in Basic and then automatically compiles a
Machine Code version that runs from 50-150
times faster. The tiny compiler generates relocat-
able, native, transportable machine code that can
be run on any 6502 system.

it does have some limitations. It is memory
hungry — 8K is the minimum sized system that
can run the Compiler. It also handles only a
limited subset of Basic — sbout 20 keywords in-
cluding FOR, NEXT, (F THEN, GOSUB, GOTO,
RETURN, END, STOP, USR(X], PEEK, POKE,
.=,/ ., ¢y .Verisble names A-Z, and Intager
Numbers frorm 0-64K.

TINY COMPILER is written in Basic. It can
be modified and augmented by the user. It comes
with a 20 page manual.

TINY COMPILER — $19.95 on tape or disk OSt

SUPERDISK Il

This disk containg a new BEXEC* that boots
up with a numbered directory and which allows
creatlon, deletion and renaming of files without
calling other programs. It also contains a slight
modification to BASIC two allow 14 character
file names.

The disk contains a disk manager that con-
tains a disk packer, a hex/dec calculstor and
several other utifities.

It also has a full screen editor (in machine
code on C2P/C4)) thst mekes corrections a snap.
We’'ll also toss in renumbering and program
search programs — and sell the whole thing for —

SUPERDISK M $29.95 (5%} OSI

BARE BOARDS FOR OSI C1P
MEMORY BOARDS!{! — for the C1P — and they
cantain parallel ports)

Aardvarks new memory board supports BK
of 2114’s and has provision for 3 PIA to give a
parallel ports! It sells as 3 bare board for $29.96.
When assembled, the board plugs into the expan-
sion connector on the 600 board. Available now!

PAOM BURNER FOR THE C1P — Burns single
supply 2716's. Bare board — $24.95.

MOTHER BOARD — Expand your expansion
connector from one to five connectors or use it
to adapt our C1P boards 1o your C4/8P. - $14.85,
16K RAM BOARD FOR C1P — This one does
not have a paralfe! port, but it does support 16K
of 2114’5, Bare Board $39.95.

COLOR-80

oSl

WORD PROCESSING THE EASY WAY —
WITH MAX(PROS

This js a line-oriented word processor de-
signed for the office that doesn’t want to send
every new girl out for training in how 1o type a
letter.

It has automatic right and left margin justi-
fication and lets you vary the width and margins
during erinting. It has automatic pagination and
gutomatic page numbering. It will print any text
single, double or triple spaced and has text cen-
tering commands. ft will make any number of
multiple. copies or chain files together to print an
entire disk of deta at one time.

MAXIPROS has both global and line edit
capability and the polled keyboard versions
contain a correctad keyboard routine that make
the OS| keyboard decode as a standard type-
writer keyboard.

MAX)-PROS also has sophisticated file
capabibifities. It can access a file for names and
addresses, stop for inputs, and print form letrers.
It has file merging capabilities so that it can store
and combine paragraphs and pages in any order.

Best of sll, it is in BASIC (0S65D 51/4" or
8" disk) so that it can be easlly adspted to any
erinter or printing job and so that it can be sold
for a measly price.

MAX|-PROS — $39.95. Specify 5% or 8" disk.

SUPPORT RAOMS FOR BASIC IN ROM MA-
CHINES — C1S/C2S. This ROM adds line edit
functions, software selectable scroll windows,
bel! support, choice of OS! or standard keyboard
routines, two callsble screen clears, and software
suppont for 3264 characters per line video.
Has one character command to switch modal
2 C1P from 24 to 48 character line. When ia-
stalled in C2 or C4 (C2S) requires installation
of additional chip. C1P requires only 3 jumper
change. — $39.95

CtE/C2E similar to above but with extended
machine code monitor. — $59.95 OSI

ARCADE GAMES FOR 0S|I, COLOR-80 AND
TRS-80 (8K OS{, 16K TRS-80 AND COLOR-80)

TIMETREK - A REAL TIME, REAL GRAPRICS
STARTRECK. See your torpedoes hit and watch
your instruments work in real time. No meore un-
realistic scrolling displays! $14.95.

STARFIGHTER - This one man space war game
pits you against spacecruisers, battlewagons, and
one man fighters, you have the view from your
cockpit window, a real time working instrument
panel, and your wits. Another real time goody.
$9.95

BATTLEFLEET - This grown up version of Bat-
tleship is the toughest thinking game available on
0S| or 80 computers. There is no luck involved
as you seek out the computers hidden fleet, A
topographical toughie. $3.95

QUEST - A NEW IDEA IN ADVENTURE
GAMES! Different from al) the others, Quest is
played on a computer generated mape of Alesia.
Your job is to gather men and supplies by comb-
bat, bargaining, exploration of ruins and temples
and outright banditry, When your foree is strong
enough, you attack the Citadel of Moorlock in a
life or death battle to the finish, Playable in 2 to
S hours, this one is different every time.

16K COLOR80 OR TRS-80 ONLY. $14.95

Please specify system on all orders

This is only a partial listing of what we have to offer. We offer over 120 games, ROMS, and data sheets for OS| systems

and many games and utilities for COLOR-80 and TRS-80. Send $1.00 for our catalog.

AARDVARK TECHNICAL SERVICES, LTD.
2352 S. Commerce, Walled Lake, Ml 48088

OSlI

(313) 669-3110

X

COLOR-80
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““ You don’t have to be a;
genius to figure out &
that the lowest prices .

on computers and
peripherals are at
The Place Where
You Go To Buy

Ccomputers, Inc.”’

'fqpple computer

snzeq Deaier

~.

A _ﬁm&meu«s

APPLE If PLUS APPLE WRITER EPBON
APPLE Il GRAPHICS TABLET AMDEX
00833 PEACHTREE ZENITH
APPLE PLOT OC HAYES AS30C. THE 8OURCE
APPLE PASCAL NEC VISICALC
APPLE FORTRAN MICAOSOFT VISITREND

AUTHORIZED DEALER AND SERVICE CENTER

jEEEEEEEEEEEEEEEEE
O MAIL ORDER SPECIALS
ory.

DESCRIPTION TOTAL .
. EPSONMXNBO ..o caainais $44a.90
. EPSONMXBOF/T o.\vriiiniinniinniennn §574.95 .
 EPSONMX YO E/T ..o aneaaiis §724.95
 EPSONINTERFACE ........occovvnnniirannnnnns $7909
____ NUMERIC 24 KEY MULTIFUNCTIONPAD ...,... $139.95 .
. NEC GREEN MONITOR 12" . .....0oeeiinennnns $219.95
_____ AMDEX COLORMONITOR 13", .. ..o0vieennnn.-. $349.99 _ .
. - ZENITH GREENSCREEN 12" __...........cc.00s $12495
_ COOLSTACKW/FAN .....couicrriiceannnns §5095 .
_ _ COOLSTACKWITHOUTFAN ...........oc.000e $9295
_ MICROSOFTRAMCARD ........cooovoennann.. $159.95 _ .
_ MICROBOFT Z-80CARD .........covoviinnrnns $284.89
. __ GRAPPLERINTERFACE ..........cocveeannonnn $159.99
o GRAFTRAXBO .. ...c.ierieerciniiineniceiiiin $89.99 ——
. L SUP™A"TERM ......iviiiineiiinieineneninns $319.85 .
MRy [ i O ] e e S e O S DI $279.85
- e APl AR L ias i e e $ 29.95 .

Sub-Total .
Calil. Resldents Add 8% Sales Tax
diing TOTAL

B 710 ORDER CALL
B (213) 78-THINK

Add 4% lor shipping & h

Name
Address

[ |
[ | [
[ | [
. GCity. State, Zip i .
. Phone .
[ | | |
[ | [
[

Credit Card ¢
a VISA
Signature

o MASTERCARD Exp. Date
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Just In Time For Christmast!

ple Jider™

Apple Sider is the only device thast makes the
outside of your apple as uselul as the Inside.

This versatile little unit, which plugs into the game
1/Q and attaches to the side of your APPLE allows you
to operate in one of two modes. The first mode enables
you to easily select between one of two devices that
plugs into your computer (for example joysticks and
paddles). You will never have to open your APPLE
again to change game devices. The second mode
enables you to take advantage of your APPLE’S ability
to handle up to four game controllers at one time. In
either mode Apple JJider™ can be configured to mest
your specific needs, such as exchanging the X for the Y
axis or changing push button numbers.

Apple ofider™ makes a great stocking stuffer, and is

available exclusively from, “THE PLACE WHERE YOU
GO TO BUY COMPUTERS, INC.”

ORDER NOW

omys 2 9 05

the place where you go to buy
Combpiiters
incorporated K
“the complete commaricchions and computer store”
5848 Sepulveda Blvd., Van Nuys, CA 91411
(213) 78-THINK

APPLE 1, APPLE llIl, APPLE WRITER, APPLE PLOT, APPLE PASCAL & APPLE
FOATRAN ARE ALL AEGISTERED TRADEMARKS OF APPLE COMPUTER INC.
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Sweet-16 Revisited

The Apple II’s Integer BASIC
ROM supports a powertul and
seldom used pseudo machine
known as Sweet-16. In this
article, the Sweet-16 Instruction
set Is described and
programming hints, using a
macro-assembler, are presented.
Ways to use Sweet-16 on an
Apple Il Plus are also discussed.

Charles F. Taylor, Jr.
587F Sampson Lane
Monterey, California 93940

Steve Wozniak had a great idea in
Sweet-16. Manipuwlating 16-bit quan-
tities on an 8-bit 6502 in assembly
language is inherently tedious. The
Sweet-16 interpreter is a solution to
that problem. It presents, to the pro-
grammer, a virtual 16-bit machine with
a convenient set of instructions and
sixteen 16-bit registers. The program-
mer using Sweet-16 can thus pretend
that he or she is programming a 16-bit
computer! The interpreter performs the
necessary translations.

It appears that Sweet-16 has never
really caught on. I base this statement
on the general absence I've noticed, of
non-trivial Sweet-16 programs in the
popular microcomputer magazines. Per-
haps the problem is that Sweet-16 code
is relatively slow (up to ten times
slower than the equivalent 6502 code,
according to Wozniak). For many appli-
cations, the loss of speed would be
unimportant, particularly if the pro-
grammer jumps in and out of Sweet-16,
using Sweet-16 code only for 16-bit
operations.

No. 44 - January 1982

I suggest that there are several
other, more significant reasons why
Sweet-16 hasn't caught on.

1. The lack of readily available docu-
mentation;

2. The inconvenjence of hand-assem-
bling Sweet-16 code; and

3. The fact that the Sweet-16 inter-
preter is not supplied with the Apple
II Plus [as it resided, along with the
miniassembler, in the Integer
BASIC ROM of the Apple [).

Richard C. Vile, Jr., in his article
"Sweet-16 Programming Using
Macros’' (MICRO 20:25), made 2
significant contribution by showing
how the use of macros (with an ap-
propriate macroassembler] can totally
climinate the inconvenience of hand
assembly when using Sweet-16. For
those readers unfamiliar with the sub-
ject, macros in assembly languages are
a bit like abbreviations in ordinary
language. The meaning of the macro (2
series of instructions or an arbitrary
sequence of bytes) is defined at the
beginning of a program and associated
with an identifier. Then, during
assembly, the macroassembler substi-
tutes the expanded meaning of the
macro wherever the associated iden-
tifier occurs in the source code. Vile
used this procedure to permit Sweet-16
programming using a set of mnemonics
rather than raw op-codes.

Scope of this Article

In this article I propose to do the
following:

1. Add tw the store of Sweet-16
documentation, correcting some
earlier errors in the process;

2. Provide a corrected set of macros;

3. Ilustrate the use of Sweet-16 with a
pon-trivial programming example
(*'Quicksort’’];

4. Show how Apple Il Plus owners can

use Sweet-16;

5. Show how to use the power of a
macroassembler more fully to
decode the Sweet-16 mnemonics,
thus producing a program which ex-
ccutes considerably faster.

Sweet-16 Described

The Sweect-16 virtual machine con-
sists of sixteen 16-bit registers, RO-R15.
These are implemented in the first 32
bytes of page zero (locations $00-$1F).
Page zero was chosen to take advantage
of the 6502's zero page addressing
modes, and the greater speed of zero
page operations. RO is at locations
$00-$01, R2 at $02-803, and so on. The
virtual machine architecture is illus-
trated in figure 1. All data in the
registers is stored low byte first; i.e.,
ROL (the low-order byte of RO| is at
location $00, and ROH (the high-order
byte) is at location $01. This permits
the contents of any register to be
treated as an address, comsistent with
the usual 6502 storage convention. All
arithmetic operations are irnplemented
with this in mind.

Several registers have special func-
tions. RO serves as a 16-bit ac-
cumulator. R15 serves as the program
counter for the Sweet-16 interpreter.
R12 serves as a stack pointer for
Sweet-16 subroutine calls. R13 serves
as a result register for the CPR {com-
pare) instruction. The high-order byte
of R14 |[R14H) is used as a status
register to point to the last register
affected, and to store the carry bit for
use by conditional branching instruc-
tions. R1 through R1I are general-
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Figure 1: Sweet-16 Architecture Flgure 2: Auto-Incrementing
(a) Executrion of LDa (2)

Regigter LO RI Memory Location (1) Before (2) Afger

RO O0-B1

R1 $@2-083 R2 N X KX R F@ 2@

R2 $RL-BS5

RI $06-07 R2 53 AR R1i S4 aA

RG +A8-0S

RS $0R—-0B $AAST F@ $RAS3 FO

RE $@C-2D

R7 $BE~-QF $AASL FD $RAS4H FD

R8 $10~-11

RS $12-13

R1@ $14-15

R11 €¢16-17 tb) Execution of LDDa (2)

R12 $18-19 =

R13 $1A-1B (1) Before (2) ABfter

R14 $1C-1D

R1S F1E-LF

RA | xx KX R@ F@ FD

Acctumuyiator: RO R2 | S3 AR R2 39 AR
Return Stack Pointert RiZ
CPR Result Regisver: R13 $ARS3 | FO $ARSS Fo
8tatus Register: Ria
Program Counter: R1S $RAS4 | FD BRAS4 FD

purpose registers and may be used for
holding data, addresses, or user-defined
stack pointers.

Sweet-16 has three hasic addressing
modes: immediate, register direct, and
register indirect. There is only one in-
struction which uses the immediate
mode: the SETR instruction. SETR (2
$1234), for example, stores the quanti-
ty $1234 in R2. The register direct in-
structions each specify a register as the
operand, and act upon that register and
possibly also upon the accumulator
{RO}. Examples are LD {3), which takes
the contents of R3 and loads them jinto
the accumulator, and ST (3], which
does precisely the opposite. The arith-
metic instructions are also register
direct. ADD (4), for example, adds the
contents of R4 to the contents of RO and
leaves the result in RO. INCR (5] in-
crements the contents of RS by one.

In register indirect addressing, the
operand is not a register, but an address
pointed to by a register. Before a mem-
ory location can be accessed, its address
must be loaded into a register. For ex-
ample, the sequence of instructions

SETR (2 $AA53)
LD@ (2

would load the contents of memory
location $§AA53 into ROL (and would
set ROH to 0. This is an exarnple of an
8-bit operation. The instructions

SETR (2 $AA53)
LOD@ (2)

26

would load the contents of memory
locations $AA53 and $AAS54 into RO.
This is, of course, a 16-bit operation.

A distinctive characteristic of these
register indirect instructions is that
they provide automatic incrementing
of the register containing the address.
After the LD@ |(2) instruction, for ex-
ample, the contents of R2 will be
$AA54, the address of the next 8-bit
quantity. After the LDD@ (2) instruc-
tion, the contents of R2 will be $AASS5,
the address of the next 16-bit quantity.
This auto-increment feature is usually
convenient, especially since many oper-
ations involve sequential memory ac-
cesses. Figure 2 illustrates the effects of
these instructions.

The Sweet-16 branching instruc-
tions are conventional except that all
branches, including the unconditional
branch and the subroutine call, are
relative. Although this restricts the
range of branches to between — 128 and
+127 bytes, it is not a serious restric-
tion because Sweet-16 code is so dense.
In any case, an absolutc jump can be
simulated by storing the destination
address (less one} in the program
counter (R15). (It is necessary to sub-
tract ope from the destination address
because Sweet-16, like the 6502, in-
crements the program counter befare
fetching the next op-code.)

The Sweet-16 instruction set makes
it easy to implement stacks. In fact,
three different kinds of stacks are

MICRO - The 650216809 Journal

directly supported, and any register can
be used as a stack pointer [although I
wouldn’t try R14 or R15!). The three
types of stacks are as follows:

1. An 8-bit stack which grows upward
in memory, which I will call '‘type
1."" The sequence

ST@ (Rn)
POP@ (Rn)

alternately pushes the contents of
ROL onto the stack pointed to by Rn
and pops the value from the top of
the stack to ROL (setting ROH to 0).
The stack pointer is always left
pointing to the next available (va-
cant} stack location. Figure 3 il-
lustrates these actions.

2. A 16-bit stack which grows upward,
which 1 will call type 2. Its opera-
tion is illustrated by example in
tigure 4. Note that its pointer, like
that of the type 1 stack, is always
left pointing to the next available
stack location.

3. An 8-bit stack which grows down-
ward in memory, which I will call
type 3. Its operation is illustrated by
cxample in figure 5. Note that, in
contrast to the other two types, the
type 3 stack pointer is always left
pointing to the "'top’’ element of the
stack, not the next available location.

The Sweet-16 instruction set is
summarized in table 1. Parentheses are
used around each operand because they
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Figure 3: Stack Operatlons (Type 1)
ta) Puskh: 8Ta (i)
(13 Before (2 After
R@ 23 XX R@ 23 K X
Rt %] 21 Rt 21 i@
310200 HX 31000 I3
$1001 KX $1001 HX
$1002 XX $1002 KX
(b) Pops POP2 (1)
(1) Before (2) After
R@ HX XX RO 49 2@ | (note carefully!)
R1 @z 12 Ri a1 1a
%1000 72 $10200 72
1001 49 1001 49
£10@2 33 31002 KA

are required by the syntax of the macro-
assembler. Parentheses in the ‘‘effects’’
column are used to represent indirect
addressing. The symbol “': is used
to mean '‘is replaced by.”” The symbol
““Rn’' is used to represent any register,
RO-R15. The expression ''ROL : = (Rn)”’
thus means that the contents of the
memory location pointed to by Rn is
loaded into ROL, the low-order byte of
the accumulator. Each entry in the
table has been verified by stepping
through the code.

il )

Sweet-16 Macros

Suppose that we want to, as
discussed before, load the contents of
locations $AAS3 and $AAS54 into the
Sweet-16 accumulator. By consulting
table 1, we see that the proper sequence
of bytes to accomplish this is

12 53 AA 62.

The **12" is the op-code for SETR when
the affected register is R2, the 53 AA"
is the address in low-high format, and
the *'62"" is the op-code for the LDD@
instruction when the register affected
is R2. The Sweet-16 macros allow us to
write instead

SETR (2 $AA53)
LDD@ (2).
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The macroassembler then takes
care of substituting the appropriate
Sweet-16 machine code for the
mnemonics. This certainly makes life
simpler! The savings are even greater
for the relative branch instructions,
because the macroassembler can take
care of computing the relative displace-
ment from the addresses.

[Because T use the ASSM/TED
Macroassembler from Eastern House
Software, 1 will use its mnemonics in
the following discussion.)

There was, unfortunately, one
serious error in the previously published
set of Sweet-16 macros. The RELBR
[relative branch) defined there does not
compute relative displacements cor-
rectly for forward branches. Condi-
tional assembly was used to compute
displacernents separately for reverse
and forward branches. The displace-
ment for reverse branches was given as
JLOC - =-1", which is correct.
"LOC" is a parameter of the macro and
is the destination address. The ''="
stands for the current location. The
displacement given for forward branches
was "= =LOC+ 1", which cannot be
correct because it is a negative quanti-
ty. The correct forward displacement is
“LOC - = = 1", which is the same ex-
pression as that for reverse branches.
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Conditional assembly is, therefore, not
needed. The correct version of the
macro is as follows:

IIRELBR .MD (LOC)
BY LOC— = —1
.ME

That this is the correct computation for
both forward and reverse branches can
be verified by stepping through the
code. You should note that, at the time
of the branch, the program counter is
pointing at the displacement byte. Fol-
lowing the branch, the program
counter should point to one byte before
the destination address.

One other macro in the set needs to
be modified slightly. The ‘'BRK"
macro is assembled to op-code ''00"
(the 6502 BRK op-code, but the
Sweet-16 RTN ap-code). This is easily
fixed by changing the mnemonic to
""BK'' to avoid confusion with the 6502
mpemonic.

The corrected set of Sweet-16
macros is shown in listing 1, at the
beginning of the demonstration pro-
gram, which will be discussed soon.
The reason that the "@SW16'' macro
shows address ‘37689’ rather than
1“§F689’" will be explained later in the
article.

Sweet-16 Demonstration Program

In selecting a demonstration pro-
gram, 1 wanted to choose a program
that demonstrates some of the charac-
teristic features of Sweet-16, and at the
same time, is perhaps useful. The
Quicksort algorithm, invented by the
eminent Brirish computer scientist
C.A.R. Hoare, seemed an ideal choice.

Quicksort is usually implemented
in a language such as Pascal, using
recursion. Unfortunately, recursion is
pot available to us in low-level lan-
guages such as 6502 assembly language
or Sweet-16, so we must simulate it.
The simulation of recursion in this case
requires a 16-bit stack. The algorithm
also requires numerous 16-bit com-
parisons and data manipulations. As
Sweet-16 makes the implementation of
all of these operations easy, it is 2 good
choice for this application.

The specific problem to be solved is
to sort a list of 16-bit addresses into
ascending order. Brefly, here is how
the program works: suppose the first
element in the list is located at address
L and the last element at address R. We
choose an element from the list, say
the element located at address (L +
R}/2, and call its value X. Starting from
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GOSUB’S MX80/70 FRICTION FEED KIT E
Oty $49.96 pp Interesting Software
¢ Use Single Sheet Paper
- Use |nexpensive Ro'l Paper OSI tesanensssaaassces presents ‘0aga00s00s00s0a00 OSI

e Use Your Own Letterhead
¢ Does Not Affect Pin-Feed Use

Printers
Epson MX80.....$515 ppd Epson MX100.....$825 ppd
Microtek's BYTEWRITER-1 . y $299 ppd
The Printer Stand $29.95

SAVE MONEY AND SPACE: Holds almost any printer that
uses 9'2"-size paper or forms. Made from %' acrylic,
allows 3" of paper or forms to be stacked under printer.
Great for use with botlom load printers! Fits MX80/70,
Microline 80's, BASE 2-850. Bytewriter-1 and many more!

All machine code and fast! Our finest arcade

Software for the VIC 20 and PET game. Where it's you against the mean,
Math Huddler and Monster Maze A $14.95 m i worm/
Household Finance Parts 1 and 2. . $34.95 il B s 4
Seawolf, Bounce Out and VIC Trap. . s $24.95
VIC 20 Biorhythm Compatibility | 5 995 LIGHTNING $29.95
VIC Lemonade .. : $14.95 BOLT
AMOK = . $18.95
ALIEN BLITZ . $18.95 i
VIB M ans Jbiamting : $ go8 The most extensive D&D adventure fantasy for the

OSl! You must traverse through the evil lang of

PET Apple Atari TRS-80° NOD, fighting and killing monsters every step of the
Nukewar Tanktics Bt-Bomber way! Your goal is to search out a certain treasure
Midway Campaign Planet Miners that will allow you to free the land from the evil Demi
All just $14.85 eachl Gods. Takes up the entire disk and uses full color T
(Kansas residents add 3% sales tax) graphics.
ggséUBQ i . GFEJSUB Int’), Inc. Send to: Send for our free
.0. Box 27 501 E. Pawnee, Suite 430 i j
Wichita, K3 67201 Wichita, KS 67211 Interesting Software | catalog of the fm%st
(316)265-9992 (316) 265-9858 15856 Ocean Avenue | OSI software. 10%

*(TRS-80 is a trademark of Tandy Corp.) Whittier, CA 90604 ff wi

this ad.

WHY YOU NEED THE INSPECTOR.

fyou're serious about programming, you need read and alter files, locate strings in memory or on
to set all your utilities together in one place — disk. The uses are endless. The manual, alone, is an
inside your Apple. The Inspector comes on an education. And it's always there when you need it.
Eprom that simply plugs into the D8 socket, or on
a disk ready to merge with Integer Basic for You need the most powerful disk and memory
automatic loading on boot. Either way, it stays at utility available for your Apple. You need the

your fingertips, ready to call without disturbing Inspector.
your current progran.

Sce your local dealer, or order direct for just
he Inspector puts you in total control of both $49.95. Mastercard and Visa holders order
memory and disks. You can search forward toll-free, 1-800-835-2246.

and backwards, edit, read nibbles,

map disk space, dump the screen
{0 a printer, examine every secret

OMEGA MICROVMARE, INC.
222 SO. RIVERSIDE PLAZA

of your Apple. Use The Inspector
to repair blown disks, undelete

CHICAGO, IL 60606
312-648-1944

files, input “illegal” commands,

Apple is a regisiered trademiark of Apple Compies, [ne
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Flgure 4: Stack Operatlons (Type 2)
(a) Push: STD8 (1)
(1) Before 2
RO 34 12 RO
R1 22 1@ R1
$1000 KK +1002
$1001 XN $1001
$10202 KK 31002
$10a83 XX £1803
(b) Pop: POPDa (1)
(1) Before 2
RO XK X RG
Ri a2 10 RO
$1000 34 1200
#1001 12 €1001
$1002 KX 21002
$102083 KR $1823

Figure 5: Stack Operations (Type 3)

{ay Push: S8TPI (1)
Afrer (1) Before (2) Rfrer
4 1z RO 23 XK RO 23 KX
az 10 R1 2a l%] R1 R TE
kAN $7FFD XX $7FFD XX
12 $7FFE KX $7FFE XX
WX $7FFF KX $7FFF 22
KK $500a XX +*E0Q0 RX

(b)Y Pood LDa (1>
ARfter (1) Beforz (2 RAfrey
34 12 R@ XX K R@ 20 (00
2e i@ R1 = 7F R1 3o £
34 $7FFD X X S7=FD KX
12 $7FFE K% $7FFE KX
KM $7FFF =2 $7FFF 23
XX 32000 XK $8020 XX

L and moving toward the center of the
list, we look for an element which has
value greater than or equal to X. Then
we start from R and move toward the
center of the list until we find an ele-
ment with value less than or equal to
X. These two elements are then ex-
changed. We then continue moviog
toward the center from both sides, ex-
changing elements to the left of X that
are greater than or equal to X, with
elements to the right of X that are less
than or equal to X.

When our paths cross, the list is
said to have been partitioned about X.
Note that X itself can be moved. When
the partition is complete, all values to
the left of X will be less than or equal to
X, and all values to the right of X will
be greater than or equal to X. In addi-
tion, X will have migrated to its proper
position in the list and need not be con-
sidered further. We thus have two sub-
lists to be sorted.

As we can consider only one list at a
time, we put the right-hand sublist
aside for later consideration. We do this
by pushing its boundaries onto the
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stack. The left-hand sublist is then par-
titioned in the same manner as the
origina) list. Eventually the sublist be-
ing partitioned will be so short that it is
trivially sorted. Then we pull the ad-
dresses of another sublist from the
stack and continue to partition it until
it too is sorted. If we repeat this process
until the stack is empty, the result is a
sorted list.

Quicksort is, on the average, one of
the fastest sorting algorithms known.
The number of operations (com-
parisons and exchanges) required to
sort a list of N elements is of the order
of N times the base 2 logarithm of N.
Compare this to the ubiquitous Bubble-
sort, which requires an average of
N-squared operations. The advantage of
Quicksort thus increases rapidly with
the size of the list to be sorted.

The program is shown in listing 1.
It may appear to be quite long, but
remembey that the macros only have to
be entered into your system once; you
may use them for as many programs as
you like without reentering them. Ex-
cluding the macros, comments, and
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assembler directive, the program is im-
plemented in 74 lines of code. An
equivalent, non-recursive, implemen-
tation in Pascal tock 38 lines. I leave to
your imagination the number of lines it
would take in 6502 assembly code!

The program was tested on
randomly-ordered lists of length 256
bytes (128 addresses) and 4096 bytes
(2048 addresses). Using a stopwatch,
the shorter list took 2.0 seconds, and
the longer list 35.5 seconds.

A few comments are in order. If the
sort routine is to be used by a larger pro-
gram, parameters (L, R, and the loca-
tion of the user stack) can be passed by
way of page zero. You can actually
place them into the appropriatc
Sweet-16 register from the main pro-
gram. Another point is that the pro-
gram, as written, will only work for
lists residing in memory locations
below $8000. This is because the
algorithm used to calculate the middle
element of the list is (L. + R}/2, and the
addition will overflow if L + R exceeds
SFEFF. The solution to this problem is
to use the fact that L + (R — L)/2 will
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Table 1: Sweet-18 Instruction Sat

Oe-

Cod= Mn2monic Operand
= asSWiE

(0]} RTN

21 BR (acdr)
Bz BNC Laddr)
@3 BC taddr)
04 BP (add )
25 BM {addr)
= BZ taddr)
a7 BNZ (addr)
(i} BM1 (addr?
(1}=} BNM1 faddy)
?A BK

2B RS

ec BS faddr)
2D

Qe

oF

In SETR {Rn Constant}’
n LD {Rn)
In SE (Rm)
an LDa (Rn)
an STa tRm)
En LDDa (Rn)
n STDa {Rn)
en POPR {(Rn)
9n 8TPI tRn)
An ADD (Rn1)
Bn SUR RN
n PORDaA (RN
Bn CPR (Rn)
En INCR {Rn)
Fn DECR CRn)

give the same result without overflow
and to modify the program accordingly.

Sweet-16 and the Apple I Plus

When I got my Apple O Plus home
from the dealer in February 1980, I was
surprised to discover that the mini-
assembler, the step and trace functions,
and Sweet-16 were not included. (The
miniassembler and Sweet-16 resided in
lefrover space in the Integer BASIC
ROM and step and trace were casualties
of the Autostart ROM.) 1 soon
discovered, however, that the source
code for the miniassembler and
Sweet-16 were in the ‘'Red Book,’’ the
January 1978 edition of the Apple Il
Reference Manual, which was then pro-
vided by Apple with its computers. The
source code for Sweet-16 was also
published by Steve Wozniak, the
author, in the November 1977 issue of
Byte. 1 therefore lost little time in
relocating first the miniassembler and
then Sweet-16 to RAM. I chose to put
Sweer-16 at $7689 because I then had a
32K cassette system. (That location
also works for a 48K disk system.) The
only tricky part of the relocation was
the instruction at $F69E/$769E, which
had to be changed from LDA #$F7 to
LDA #877. 1f you were going to relocate
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Effect

Enter SWEET1E&
Return to calline ES02 brosram

Unconditional branch

Branch i¥ No Carry

Branch if Carry flas set

Branch i¥ prioy result Plus
Branch if prior vesult Minus
Branch if erior result Zero
Branch if prior result Not Zero
Branch if prior result is -1
Branch if Prior result is not —1

Execute E582 BRK instruction
Return from SWEET1E subroutine
Branch to SWEETLE subroutine
Unassianeg

Unassianed

Urassisned

Rn = Constant

R@ = Rn

Rn = R@

ROH := @y RAL == (Rn)$ Rn = Rn+1
(Rn) = ROLY Ra := An+1

ROL = (Rn)3 Rn := Rn+i3

RBH := (Rn)¢% Rn i= Rp+i

(Rn) 3= RBLS Rn := Rn+{3}

LRn) é= ROH: Rn = Rn+1

Rn = Rn—17 ROBL 3= (Rn); RBH := @
Rn = Rn~{3; (Rn) 2= ROBL

R® := RO + Rn

RZ == RD - Rn

Rn 2= Rn-15 RBH := (Rn);

Rn = RAn—-13 RAL := (Rn)

R13 = R2 ~ Rnj5 Set status resistar
Ra = Rn+! (1B-bit increment)

Rn ¢= Rn=1 (1B-bit decrement)

Sweet-16 to $9089, for example, this

instruction would be changed to LDA "~

#891. This is the high-order byte used
by an internal jump table.

Listing 2 is a disassembled version
of the relocated Sweet-16 interpreter
that 1 use in my Apple IT Plus.

SPEED16

Sweet-16 spends much of its time
decoding instructions. Specifically, it
maintains its own program counter {in
R1S5), ferches op-codes, uses a jump
table to decide which subroutines to
call to execute the op-code, and keeps
track of status. All of this takes time,
and all of it is overhead.

The Sweet-16 macros discussed
above translate the mnemonics into
Sweet-16 op-codes, which are then
decoded by the Sweet-16 interpreter in-
to the appropriate actions. By taking
fuller advantage of the power of the
macroassembler, we can eliminate the
middleman and translate the mnemon-
ics directly into the appropriate ac-
tions. This completely eliminates the
need for Sweet-16 to fetch and decode
op-codes. In fact, it eliminates the need
for op-codes! It also eliminates, as will
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be seen, the need for a separate program
counter and subroutine return stack,
With much of the overhead eliminated,
the resulting program will run con-
siderably faster.

You may be wondecring, ‘"What’s
the catch?’’ The catch, if you want to
call it that, is that the object code pro-
duced will not be nearly as compact as
Sweet-16 op-codes. This may or may
not be a problem, depending on the
application.

All this is accomplished with a new
set of macros which I have taken the
liberty of calling “SPEED16’. The
mnemonics and their effects are the
same as described in table 1 for
Sweet-16, but the method of imple-
mentation is quite different. Because
the program counter and return stack
have been eliminated, the uncondi-
tional branch {''BR”’| and subroutine
call {"'BS”’| are implemented using ab-
solute rather than relative addressing.
For the same reason, R12 and R15 can
be used as general purpose registers.
The "@SW16' instruction serves the
same purpose as before, but its im-
plementation is greatly simplified; in
SPEED]6 it merely has to call the
monitor’s routine for saving registers.
Similarly, the *“RTN’’ instruction
merely calls the monitor’s routine for
restoring registers.

The SPEED16 macros are shown in
listing 3 with the demonstration pro-
gram. Only two minor changes were re-
quired to the source instructions of the
Quicksort routine. Both involved rela-
tive branch instructions that had to be
changed to absolute branches (because
the SPEED16 object code is not as com-
pact) and both were flagged by the
assembler, After these two changes
were made, the program ran correctly.
Notc that the object code produced is to
the left and below each mnemonic, and
is considerably longer than that produced
by the Sweet-16 macros. Again using a
stopwatch, the progam ran in 1.0
seconds for the 128 element sort and
14.5 seconds for the 2048 element sort.

Some of the SPEED16 macros im-
plement the desired actions directly,
including SETR and all the branching
instructions. Note that the conditional
branching instructions must ascertain
the status of the Sweet-16 machine via
R14H and/or the register containing
the last result. The remaining instruc-
tions are implemented using calls to
subroutines within the Sweet-16 inter-
preter. Before these subroutines are
called, two times the register number
must be put in the X register and in
R14H. For the CPR instruction, the Y
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register must also contain two times 13
(to indicate R13 as the result register).
The op-code decoding function of the
Sweetr-16 interpreter is thus completely
bypassed.

Conclusions

Which set of macros should you
choose? Using the Quicksort program
for the 2048 item sort as a benchmark,
some comparisons can be made. Using
the Sweet-16 macros, the program
assembled in 101 bytes and ran in 35.3
seconds. Using the SPEED16 macros,
the program assembled in 586 bytes
and ran in 14.5 seconds. It is, thus, a
tradeoff of speed versus compactness. It
should be pointed out, however, that a
program can be run under either set of
macros with little or no change so that
you can use whichever set of macros
suits your needs at the moment.
Because the instruction set is virtually

Listing 1

5okl WUITKSORT »bew
i v
i SWEETIE DEMO »
P9 PROGRAN *
R 3 »
RS BY <
s N
i% C.F. TAYLOR., JR., »
o b
¥ RPRIL 19E€1L »:
1 o
T b N b b b v b b b

. BR s&002
.05
i GWEET 1& MACROS
iBY R. C. VILE, JR.
SMICRO (28:Z5)
sMODIFIED BY
sC. F. TAYLOR. JR.
1APRIL 1981
'18ETR +MD (REG RDDR)
.BY $1Q+REG
. SE ADDR
«ME
'YD -MD (REG)
. BY $2@8+REG
. ME
VBT .MD (REG)
. BY $3IQ+REG
. ME
LILD3 .MD (REG)
.BY S40+REG
«HME
111873 .MD C(REG)
. BY $SO@+REG
ME
'LDDa -MD (REG)
.BY $B6B+REG
- ME
'15TDa .MD (REG)
. BY 37D+REG
“ME
~MD (REG)

‘11 POPa

the same, there is no '‘learning curve'’
in switching from one to the other.

Several other comments are in
order. First, although the original
Sweet-16 has three upused op-codes
($0D, $OE, and $0F|, extending the in-
struction set would be relatively dif-
ficult. Because the SPEED16 1m-
plementation uses no op-codes, exten-
sion of its instruction set using macros
is relatively trivial. An example of a
desirable extension would be an in-
struction to move the contents of one
register to another without going
through the accumulator. Or you
might need to add a multiply instruc-
tion. Sixteen-bit shift instructions
would also be convenient.

One cosmetic change that would
simplify the use of either set of macras
would be to add '‘aliases’’ to several in-
structions. For example, the STD@ in-
struction is sometimes used to push a
16-bit quantity onto a stack. An appro-
priate alias would be the macro

111PUSHD@ MD (REG)
STD@ (REG)
ME

For 16-bit processing on the 6502, it
makes sense to use a virtual machine
such as Sweet-16 to simplify the pro-
gramming effort. Hopefully this article
will make the job easier, whether you
choose to use the Sweet-16 macros or
the SPEED16 macros.

Charles Taylor is a Lieutenant
Commander in the U.S. Navy and is
currently on the faculty of the Naval
Postgraduate School, where he teaches
courses in Operations Research, Statistics,
and Computer Scitence. He became
involved with computing in 1966, writing
ALGOL programs for a Burroughs B5500.
He has since worked on and off with
computers ranging from the Apple II to the
IBM 3033AP and with languages ranging
from various assembly languages to Pascal,
FORTRAN, C, PILOT, and APL.

. BY $8@+REGC
- ME
VISTFA .MD (REG)
. BY $90+REG
ME
11 IADD .MD (REG)
. BY $R0+REG
«ME
VOOSUB .MD (REG)
. BY $B@+REG
ME
' 1 POPDA .MD CREG)
.BY sCO+REG
«ME
11ICPR .MD (REG)
«RY 3DO+REG
. ME
{1 VINCR .MD (REG)
. BY $E@+REG
. ME
' {DECR .MD (REG)
. BY sFO@+REG
. ME
1T TRTN . MD
. BY 0D
. ME
' IRELBR .MD (LOC)
. BY LOC-=-1
- ME
14+ 1 BR -.MD (WHERE)
.BY 1
RELBR (WHWERE)
. ME
' 1 UBNC «MD (WHERE)
.BY 2
RELBR
ME
VIVYBC .MD (WHERE)
.BY 3
RELRBR
. HE
.MD (WHERE)
. BY 4
RELBR (WHERE)
g M=
YUY B . MD LWHERE)
.BY S
RELBR (WHERE)

(WHERE)

{WHERE)

. ME
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.MD CTWHERE)
.BY &
RELER
. ME
MDD (WHERE)
.BY 7
RELBR
. ME
<MD C(WHERE)
.BY B
RELBR (WHERE)
. ME
. MD (WHERE)
.BY 9
RELBR
. ME
LIBK «MD
< BY $A
. ME
1} 1IRS: -MD
.BY $B
ME
MDD (WHERE)
.BY 3C
RELBR (WHERE)
. ME
.MD
JSR €76E9
-~ ME

{WHERE)

¢ {BNZ

(WHERE)

Y IBMy

£ BNM1

(WRERED

LRy

11 IBsSHIE

R@L . DE 300

RBH . DE 301

L1 .DE #7500 5S0RT FROM
Lz - DE 7%k D

1 .DE 1

J . DE
L . DE
R .DE
X . DE
RI .DE
MIDPT . DE
aJ - DE
RLO . DE
upP . DE

CNDU LW

-
-8

SINITIALIZE

« EB
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MICRObits

MICRO is increasing the cost of
classified insertions [now called
MICRODits) to $25.00 each, prepaid,
beginning with the January 82 issue.
However, MICRO subscribers can
advertise in MICRODbits, one time, at
the old rate of $10.00. (One $10.00 ad
per subscriber, subsequent ads $25.00.)
To submit an ad to MICRObits, send
typewritten copy to reach MICRO by
the 20th of the second month before
the issue you would like the ad to
appear in {i.e., by January 20th for the
March issue). 40-word text limit. Late
ads held for next issue. Send to:

MICRObits

P.O. Box 6502

Chelmsford, MA 01824

Used Computer Exchange

Save time, money and mistakes. List
as Buyer/Seller — get pricing advice
with names and phone numbers of
those who meet your criteria on first
call. Apples, PETs, Atari, OSI,
printers, CRTs, etc. 600+ listed.
Pay only for resunlts. Call:

{703) 471-0305 or

{800) 336-3393

Used Computer Exchange

11484 Washington Plaza West

Reston, VA 22090

TRS-80 Color Computer Game

Play ''Brickaway'’ on any
configuration of the Color
Computer. A high-speed arcade game
in 6809 machine language with
realistic sound and brilliant colors.
Only $7.00 postpaid. Requires
joysticks, sold on cassctte.

Britt Monk, CDP

P.O. Box 802

Elyria, Ohio 44036

KiM-1/0S] C1P Hardware

General expansion board adds
memory and ports. Construction
manual — $10.00. Real-time clock
manual describes hardware/software
for interfacing through expansion
board — $10.00. TimeStack
operating system implements
prograrnmable controller using
expansion board and real-time clock.
Manual — $10.00. $1.00 for
specifications/notes.

Hunter Technical Services

P.O. Box 359

Elm Grove, W1 53122

(Continued on puge 101)

Listing 1 (Continued)

6200-

E0RI~
E@R4~-

=01
£007-

6009-
6@en-

eBec-

608D~
EDRE-

6216~

EO11i~
6012~
6013-

@14~

6@15-
BO16-
E@17-
c01i8-
E@13S-
E@1A-
EBiB-
6@1D-
EB1F-

ER21-
£@23-

€@25- 2

E@28-

€@29-

B02R~ 3

EQ2B-
E@zC-
602D~

S@0ZE-
6@2F-

E@31-

20

1B
oe

iA
29

10
o2

7B

i0
FE

7B

CB
34

ce

€1

D5

Bz
FB

Fi

Fi

83 76

8

)

73

75

a1
"]
FE
20
a2

89 76

LOOPL

LOCP2

LOOP3

Loor4

aSWIE sCALL SWEETLE

SETR (SP 37300) $STACK POINTER

SETR (Ri@ $7580) iSAVE FOR LATER

SETR (@ L) SFIRST ADDR TO SORT
STDa «(5f) i PUSH

SETR (@ L2) 3SLAST ADDR TOD SORT
STha (5P) s PUSH

LO0OP: IS THE

sCONTROL LOOP AND
TDECIDES WHICH &SUBLIST
5TO PRRTITION NEXT

POPDE (SP)

sGET BDUNDRRIES
ST (R) S0F NEXT SUBLIST
POPDa (SP) 3TO PARTITION
ST W)

;LO0PZ DDES THE
FACTURL PARTITIONING

LD «L> 1 = |

ST «I)

LD (R iJ = R

ST (J)

ADD (L) SR@ := L+R

RTN $BACK TO €502
LSR +ROH sDIVIDE BY 2

ROR »R@L

LDA weFE iMASK ODD BIT
AND #R@L

STA +ROL iTO CET EVEN WORD BOUNDARY
asuie $BRCK TO SWEET1B
ST (MIDPT) iSAVE RESULT

LDDd ¢MIDPT) FFETCH THAT ITEM

ST ¢X) 5MIDDLE ELEMENT OF LIST

0

1 LO0P3 INTERCHANGES ELEMENTS
3TO ACCOMPLISH PARTITIDN
PRBOUT MIDPT (VALUE X)

iLOOP4 FINDS AN ELEMENT
iTO LEFT OF MIDPT WITH

SVALUE ) X

LDDQ I SACD
8T (AD 3SAVE
CPR ¢X) sLOOP

BNC (LOOP4) JUNTIL ACI))=X

DECR (I) yADJUST POINTER
DECR (ID
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w T .M.

X o SENSIBLE SOFTWARE, INC. 5 PLEASED TO INTRODUCE...
Sof'War OUR 1981 COLLFCTION OF SUPERIOR SOFTWARE FOR THE APPLE COMPUTER...

APPLESOFT-PLUS STRUCTURED BASIC [APLUS]) S828.00
32K + . Disk II, ROM/RAM Applesoft, Appie II/Apple B +

APLUS is a 4K machine language utility thal adds the tollowing structured programming commands 10 Applesoft basic: 1) WHEN..ELSE. FIN, 2) UNTIL, 3)
WHILE, 4) UNLESS, 5) CASE. 6) SELECT (variable). and 7) (OTHERWISE]. Multi-line IF. . THEN statements are also supported. APLUS allows the use of
“‘named’" subroutines or "‘procedures’” The programmer can now iastruct a program to **DO CURVE-FIT"" withoul worrying about the localion of the
subrounne. APLUS aulomatically indents **&LIST"ed pragrams to clarify the logic flow. The APLUS **&CONVERT'* command replaces the above struclured
programming commands with *"G0TO""'s and "*GOSUB'''s to provide a standard Applesoft program as output. New programs can now be written using
"'BOTO" "-less lagic.

APPLESOFT PROGRAM OPTIMIZER (AOPT) S£0.00
32 +, Disk II, ROM/RAM APPLESOFT, Apple II/Apple Il +

AOPT 15 a 2.2K machine language ulilily that will substantially reduce the size of an Applesoft program without alfecting the operation ol the program. AOPT
automatically: 1) Shortens variabie names, 2) Removes remarks, 3) Removes uareterenced lines, 4) Appends short lines together, 5) Removes extra colons,
and 6) Renumbers ling numbers. AOPT will convert a verbose. well documented. development version of a program into a memory-efficient, more secure, pro-
duction version of the same program. This is the ORIGINAL and the BEST optimizer on the software market today!

DOS8 PLUS S25.00
32+, Disk I, DOS 3.3, Apple I'/Apple Il + -

DDS PLLS 15 the software solution for living wiln both 13-sector (DOS 3.1, 3.2, and 3.2.1) and 18 sector (DOS 3.3) Apple diskettes, DOS PLUS adds 8 new
commands 10 Apple DOS. Three of these are built-in and live are user definable. The built in commands include: 1) ".F'" 1o “flip’* between DOS 3.2 and 3.3
(The user need not re-hoot and any program fhat resides in memory will not be affected by Ihe flip. The DOS version can even be changead within a program!), 2)
* §'" status command informs you what DOS version is currently active, and 3) **.B™" BLOAD- analysis is also provided la inform the user of the slarting ad-
dress and leng!n of Tne last accessed binary file. DOS PLUS also includes a DOS COMMAND CHANGER program to allow easy customization of Appte DOS com-
mands o suit indsidual jastes

DISK ORGANIZER i1l -—NEW— $30.00
48K, Disk I, Apple Ii/Apple Il +

DO 1l is the fastest and friendlies! ulslity available today for organizing files on an Apple Il diskette. DO il provides the following functions: 1) TITLING in Nor-
mal, Inverse. Flashing, Lowers case. and other characters normally nol avaiiable, 2) CUSTOM REORDERING of Ihe direclory, 3) ALPHABETIZING. 4) DYNAMIC
DISPLAY of ALL filenames on a diskette (including aeleted fites). 5) RENAMING files with the same character options as TITLING, 6) UNDELETING, 7)
DELETING, 8) PURGING deleted fles. 9) LOCKING (all or some). 10) UNLOCKING (all or some), 11) USE of DOS sectors for increased data storage, and 12) a
SIMULATED CATALOG fo show the modified directory befars it is written to the diskette. DO |1 is completely MENU DRIVEN and altains it's speed by altering a
RAM version of the catalag, DO 1 uses a very powertul SMART KEY to automatically locate the next valid filename for any specified disk operation. Compatible
with DOS 3 1, 3.2. 3.2.1. and 3.3 as well as MUSE 008 10 allow manipulation of SUPER TEXT tiles! {Note: Updates available for §5.00 and original diskette.)

PASCAL LOWER CASE —NEW— $S265.00
48K . Disk 11, Apple 11/ Apple Il + . Language System

This i the mos! recent commercially available LOWER CASE MOD for Pascal for the Apple I1. It is the only currently available modification that is compatible
wilh bath versions of Pascal (1.0 ana 1.1). The Pascal version is automatically checked prior (o updating system Apple. If you have any of the hardware lower
¢ase agapiers you can now input the foliowing characters directly from the keyboard: | ~ N ¢ x _ and \ . This modification does NOT interfere
with any of the "Control” character functions implemented by the Pascal environment and will ‘undo” any alterations made by other commercially released
modifications.

QUICKLOADER 826.00

A8K «+ , Disk M, Apple 11/ Apple Il +. . (2 Disks)

i you find yoursell doing Ihe same things over and over -- QL will help you do it faster! OL is a unique disk tnat lets you load DOS, a language card (optionally),
and an application program of your choice extremely rapidly. OL boots as a %3 or 16 sector diskette and is €asy 10 set up and use. To change Whe setup, you
merely load your Apple RAM with the new data and use the “"RECONFIGURE " option of QL. The next time you boot your QL disk, it wilt quickly load your new
setup {Language Ca:d, DOS, Application program) intg your Apple! QL can reduce the time !o perform these functions by up ta 80%! Now thal you've read
this. you say “*Bul | can already do all of that!" OL gaesn'l 0o anything new -- it just does it MORE CONVENIENTLY and FASTER! Ty it you'll like it!

DISK RECOVERY [(“THE SCANNER”] $£30.00
48K + , Disk I3, Apple {1/Apple Il +

This program is long overdue. You need ao longer be concerned with the prablem of physically damaged disks. Just as ""Apple Pascal'' provides a “"BAD
BLOCK SCAN'*. DISK RECOVERY will do a complete scan of your Apple diskettes' recording surtace. Damaged areas will be ''marked’ as used in the disk
direclory so that no atiempts will oe made 1o “WRITE"" 10 a bad sector, The VTOC will be complelely redone to reflect both the bad sectors and actual disk
usage. A complele report is generated advising the user of all corrections. A resulting “DISK MAP'* is presented for your review. The greatest advantage of
this program over (he other versions is thal it can be used on either NEWLY INITIALIZED DISKS o disks that ALREADY CONTAIN PROGRAMS as well as the
SPEED of analysis. THE SCANNER is lully compalible with bath 13 and 16 sector diskettes. This is a must for all Disk Il owners!

ALSO AVAILABLE: SENSIBLE S8OFTWARE, INC.
SUPER DISK COPY Il .. 6619 PERHAM DRIVE / W. BLOOMFIELD, MICHIGAN 48033
MULTI-DISK CATALDG lii . 313-399-8877

THE NEW PROTECTOR ..o i Bl 8R2S50.00
(Call or Write far Information) VISA and MASTERCARD WELCOME

LUNAR LANDER Il ....c.cu0000e- Michigan Residents aod 4% Sales Tax
Piease aad $1.00 postage & haadling lor e3ch item ordered.
MASTER MAZE -
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6832~
€033~
6@34-
6@35-
6036~
EQ37-

E83e-
EQ3S-

BAIR-

€03C-
EBID-

bUS+ -

6042~
8041~

8Qa2-
6@43-
6844~
BQ4S-
EB46-
8047
8@4B-
8@45-
6B4A~
E04B-
604C-
6@4D-
E04E-
EQ4F-

68S0e-
6@3¢~

B032-
6033~
E@34-
6035~

E@56-

E@37-
6@5B-
6039~

62SA-
6@sB-

E@3E- .

3LOOPS FIN
iTO RIGHT
fVALUE (¢ X
LOOPS LDDa )
&2
DECR (J)
F2
DECR ¢J)>
F2
ST tAJ)
Ia
LD XD
25
CPR (AJ)
DE -
BC (ENDLOO
a2z
@4
DECR ()
Fz
DECR (J)
F2
BR <LOOPS)
281
Fa
ENDLOQPS
LD
22
CPR (I
v1 BNC (ENDLOOPZ
22
o8 LD <Al
26 STD® «J)
72 DECR ¢J)
F2 DECR ¢J3
F2 DECR ¢J)
F2 DECR <)
F2 LD <A
28 STDa (1)
71 ENDLOOPS LD J)
22 CPR D)
D1 BC <LOOP3)
Q3
DD i
LD (R
24 CPR ¢I)
D} BNC (ENDIF)
02
04 LD <I>
21 SYDa (SP)
78 LD (R)
24 STDa (SP)
70 '
ENDIF LD ¢J)
22
ST (R)
34 LD (L)
23 CPR (R)
Da BNC (LODP2)
22
B3 LD C(R1D)

|
DS AN ELEMENT 6@5C- 2@/
OF MIDBPT WITH CPR (SP) iSTACK EMPTY?
65@5SD- DB
BC (EXIT) tYES
JALT) 6@SE- 83
B8@5F- @2 i
sCOMPENSRTE BR (LOOP1) INO
FOR AUTO-INCR e -
: —INCR. E061- AF
EXIT RTN 3 DONE
E062- 00
6053~ E£0 RTS
«EN
iLODP UNTIL |
PS) 1AT) (=X
Listing 2
EE sFELA
| wWrE
18
7E 47598
7 Jre L 75R2
bl %1 E
= 47e3g
SIF 133 i o
> :60TO ENDLOUPS Sjﬁ -
LDy LE AN
[ 1LY
1ACIY AN iz 3urg
SEXCHANGE ACI) Q?:
FAND R(J) ru; I8 TR
=R $T7uk9
$ADJ POINTER TO ST $21)
LoR
iPREVIOUS ELEMENT l_;;,
L3R
TRY
75 1.1 TeEs ¥
AW »2: i
RTS
JFINISH EXCHANGE LNC 41 E
BNE &7BRF
+LO0OP UNTIL LNE iZSH
/e LDA 7540,
i1 > J Sun e
LDA 31D
LSR
R7H%
eig
PLS
IF FF J5R  sFFTE
1E 20 LR DRLE)
$IF I)=R THEN cgTET, ¥
333 X
iGOYD ENDIF =
CRIED Y
ST $02, X
+PUSH FOR LATER Tva
SEL
$PARTITIONING ADU
ST
s CRIGHT PART OF LIST) RCC
: INC ®iF
5 RTE
QD 8b jJump Table
iPREPARE TD PARTITIDN 1E BZ 47 B9 H1
SR D2 €S DU EE
tLEFT PART ;D 9z IE £7 85
iR = J
P $76CF
- LDA 0@ X
5IF LR sTA $00
DR 01, X
sTA 0L
RTS
| LDA %00
fORIB VAL OF SP
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77186- 95 20 sTA  $00, X
7712~  AS @1 LDA 01
7714- 95 @1 STRA %1, X
7716~ 50 ]Ys
77:7- AS w0 LDA 08
77:9- 21 00 STH (800, X
771B-  AG VO LDY  ©300
771D- €4 1D STY 1D
77tF- FE LB INC 308, X
7721—- DO vz BNE 27725 |
7723— FE @1 INC 381, X
7725- €0 ]RTS
7726~ A1 BD LDA (300, X)
7726- €5 0@ aTA  s20
77z2R- QO 00 LDY  #s@B
7720~ 84 @1 sTY 301
772E-  FO D BEQ  $771D
7730-  AD 00 LDY #8602
7732~  Fe 0B BEQ  $773A
7734- 20 68 77 JSR  B77BE
7737- AL @0 LDA (303, X0
7759~  AS TAY
77Ta- e K6 77 JSR  $77€E
773D- Al 0D LDA (300, X)
| 7736- 35 @0 STRA 2@
7745~ B84 U STY %81
774%~  AB D LDY €300
7745~ 34 1D SYY 4D
7747- &0 RTS
7748- 2@ 26 77 JBR  $7726
774B- Rl 0B DA (803, X)
774D 35 81 STA Bt
774F=  4C iF 77 JP  8774F |
7752- 20 17 77 JSR 37717 |
7755-  AS 21 LDA 301
7757- E1 0@ STA (302, X)
775a-  4C IF 77 JHf $771F
775c- 2@ 86 77 JSR  ST7EE
7757 AS 00 LDA 020
7761- €1 08 STA (388 X)
7763-  4C 43 77 JMP 7743
7786- BS 00 LDA  $@0. X
7758 D 3% BNE- $P7EE

776R—
77EC-
77EE-
77eF-
7771~
7772-
7774~
7776
7779-
7773~
777D=
7730
7781~
7783-
7785
7786—
77€6~
778R-
77EC-
778E~
773@-
7792~
7734-
7736—
7738~
779k~
779E-
779F -
77A1—
77A3-
77RS~
77A&-
77AE~-
T 7RA-
77AB~
77AD-
7TAF~
7780-
77BZ~
77B3-
77B4-
77B3-

De
DE
£Q
al]

-
=

RS
£S
39
AS
FS
a8

A
2o

E9
83
Y]

P
N}

75
29
S

=
>

RO

RS

N
Pis

AS
P
13
=]
Bi
10
ga
(]
85
a8
53=]
IS}
[=14]
B@
€Q
BA
AR
BS

@1
aa

go

oa
ua
(]
21
B1
73}

ay

DEC 401, X

DEC 2, X

RTS

LDY 7300

=11}

LDR +0e

SBC +00, X
(1] sTA 300V, Y

LDA D1

SBC D1y X
[5:]] STA VA1 ¥

TYR

RDC < YulVi]

3TH 10

RTS

bA 223

nDC BB, X

sTA L L]

LA 01

RDC 201, X

LIy H4QQ

EER 777D

LDA $lE
77 ISR «7718

1_DA $iF
77 JSR $7718

[

RCS W77 EF

L.DA LY

BPL $7 736

DEY

ANC SiE

8TA $1E

TYR

ADC SiF

STR $1F

RTS

RCY %773E

RTS

Q8L

TRY

LA *Q1 . X

1@ E8 $77AL

(Y}

an

AR

BS (81 Q1. X

IO E1 w7 76

Ed

QA

AA

bBS oo @9, X

18 04 s@1. X

F& Dg S77A%

0

2A

RA

RS @8 BB, X

1S 21 3A) . X

DB IF $77R¢{

e

2A

2123

BS @92 $00. X

35 WL w01, X

43 FF #EEF

I Ca £77A1

12

®a

RA

BS @ HSEYy 7

IS Ui & X

PACEN S [Xaas

L8 B9 7711

=

A2 1D [ S

@ Bk 77 €776

Al e B, X

- $1F
27 L7758
CRRQT . X
e C7 R F/aC7

SAeRy DJILCRVBONT ved v |
Listing 8 i ’ . L0AOT .DE $7726
v GWEET1B DEMO * “LTORE! .DE ®7717
[y PROGRAM o DLDAD! .DE 87748
Th p DSTORE! .DE %7752
- BY + pOPS .DE ©7730
- ) PUSHE .DE #773C
i# [. K. TAYLOR. JR. + ADDITICON . DE 87786
. w SUBTRACT . DE ®776F
% APRIL 1381 » POPLB .DE %7734
L N COMPARE \DE $7771
1 bbb bbb o ok b PR 6 A INCREMENT .DE $771F
: DECREMENT .DE %7766
. RR $6000 3
.08 YPAGE ZERO LOCATIONS
, R@L .DE ®@Q
L1 .DE 7500 :SORT FROM HERE RaH «DE 821
L2 .DE $7SFE tTI) HERE ! RL4H }DE s{D
5 ‘BE ! tMACRO DEFINITIONS
‘ = t
L .DE 3 IIGETUP LMD (RED) {FOR SUBR CALL
R -DE 4 LDA HREG
X +DE 3 ASL A :DOUBLE TO INDEX
:}DPT ‘gg s STR *R14H $16-BIT REG
. Tax
RJ \DE 8 "ME
R10 .OE 10 ; .
-fp - DE 4 {11§6TR .MD (REG ADDR)
. SETUP (REG)
Ptk SPEEDIE MACROS wwwk LDA 8H,MADVLR :iH! BYTE
' > 5TH *R@H, X 3 IN PROPER REG
e By ) LDA #L,ADDR iLO BYTE
1«  C.F. TAYLOR,JR. STa rReL X
% N Py .MD (REG)
!* RPRIL 1981 : SETUP 1 REG)
P - JSR LDAD
: * . ME
bl 4 3
'SWEET16 SUBROUTINES et e e
LOAD .DE €77@5 18R STORE
BTORE .DE $77@E
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GET 120% VALUE FOR YOUR
PROGRAM PURCHASING DOLLAR
WITH

THE DATA REPORTER

MORE THAN JUST A DATABASE
Version 2 of the versatile Modifiable Database

o
RESS wun. L

THE DATABASE

DATA PLOT

& ANALYSIs / PLOTTER

PACKAGE

* Data may be plotted in a variety
of formats such as scatter graphs,
line graphs, bar charts, and pie
charts.

* Ranges, minimums, maximums, TEXT
means, standard deviations, cor- ITOR
relation coefficients, ete. of any ED
number of data files can be
calculated

20%/ 40%

INFORMATION
MANAGEMENT

DATA MANAGER

POWERFUL

* Versatile, user definable database can store
data segmented by up to 35 fields.

* User oriented format is easy far the novice
or professionsl to otilize. The use of menus,
extensive prompting, single keystroke com-
mands, and a universal escape capability allow
anyone to store or retrieve information in
seconds without errors.

* Machine language searches and sorts operate
in 3 fraction of the time required by other
programs.

* Searches or sorts, subtotals or totals may

be performed on any field at any time, not
just on those that are indexed or specified in
advance.

* Search results may be displayed, printed,
deleted, counted, totalled, edited, and/or
seved to a new data file.

REPORT GENERATOR

OTHER FEATURES

*  The sophisticated report generatoe allows
you to format your data output in an infinite
variety of ways.

" You can print farm letters, columnar
reports, lists, mailing labels, etc.

*  Data, ratios or the results of calculations
can be embedded snywhere in your letters or
reports.

*  The report generator gives your output the
professional appearance that you require.

SYNERGISTIC SOFTWARE

ORDER YOURS TODAY!

Floppy Drive version $220.00 — Hard Drive version $220.00

Available from your (acal desler or send check or money order to Synergistic Soft.
ware, 5221 120 Avenue S.E., Bellevue, Washington 98006 or phone 206-226-3216 .

Washington residents add 5.4% sales rax.
Apple is a trademark of Apple Computer, In¢.

36 MICRO - The 6502/6809 Journal

* Searches can contain up to 10 levels. You cen

* HARD DISK DRIVE COMPATIBILITY
with hard drive version, works with Corvus
and other hard drives.

" Warks with sll Floppy drives with slat,
drive and volume salaction.

* You can append or merge up to a full disk
of data files, or segment your data into sep-
arate files by a search key.

search for a8 key word in any field, the absence
of a keyword, or 2 number being within a
specified range.

* Globa! editing of data may be performed.

* Arithmetic processing can be performed
during record entry, egdit, or output.

*Record entry, edit, or deletion lindividual
records or blocks) ¢cen be performed with no
tedious delays waiting for disk accesses, index
file updates, etc.

* Data may be stored on any number of floppy
or hard disk drives.

* Doata files can be reformatted at any time
without reentering the data.

" With $5.00 Registration Faa racelve one
backup disk.

* The package requires an Apple Il plus or
Apple 11 with Applesoft firmware, 48K RAM,
at least ane disk drive, ang DOS 3.3.
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]:)ecisdor\
Systams

Deciaion Systems
£.0. Bax 13006
Dentan, TX 76203

SOFTWARE FOR THE APPLE II*

ISAPM-DS 15 an integrated sel of Applesolt routines that gives indexed file capabiliies
1o your BASIC progiams Retneve by key, parual key of sequentially Space from
delcted records 15 automancally reused Capabilines and pertormance that match
BrOGUCIS COSING Twice as MUCh.

$50 Disk, Applesoft

PBASIC-0S 1s a sophisticatea preprocessor far structured BASIC. Use wdvancea
(ogie. constructs such as IF - ELSE.. . CASE, SELECT, and myny more Develop
plograms tor Integer or Appesoft Enjoy the power of sirutiured logic at e tracuon of
the cost af PASCAL

$35. Disk, Applesott (48K, ROM or Language Card}

DSA_DS is A s assembler for 6502 code Now you car easily dis assemble aay
machine language peogram Yor the Apple ana Use the dis-assernbled code directly as
Nt 1o your assembler Ois-assembles 1astiuctions and dute Proguees code com-
patible wirh the S-C Assemdler [versiaii 4 0. Apple’s Toolkil gssemdler 3nd ofrers
$25 Disk, Applesnft (32K, ROM or Language Caioi

FORM.DS5 15 2 compiets system for e cefimtiun ot irpyLand sutput {rums FORM:
DS supphes he automatic checking af numenc inoyut lor accevtan!c range o values
sutuntauc formaiting of Aaumernc anput, 2and many rnoze Teatues

$26 Disk, Applesolt 132K, ROM or Lariguags Cardi

UTIL-DS s u s¢1 of rogtings for use with Applesotl ty foremat nopment oulpi selee
nvely clear vanables tApplesoft s CLEAR aets everythingi wroprave error nandling,
and mterface machine languagr with Applusoft progrims. inCnaoes a speciat Inad
rounne 1or plating machine language routines undernearh Applesaty proqrams

$25 sk, Apnlesait

SPEED-DS 15 a rmutne *0 rnodify the siatement inkaQe v an Appleson pruararn 1o
speed s cxeculion lmprovements of 5:20% are common As a bunus SPEED DS
inch.des maching anguage routines ti speed stnrg handiing amg redurze the reerd
g3rbaqe slear-up. Authur Lee Myaaor

815 {3 sk, Appiesoft132K. ROM or Language Cardi

LAdd $4.00 1or Foreign Mail)

“Agpla )l is 4 regisrered trademark ol the Apple Computar L5

LDA =Ry X
LRA =RBH. X
REQ DEST
. ME
. MD
YEST

sTEST FDR 0
3 IBOTH BYTES)

' UBNY (DEST)

\ ME
Long LMD TREG)
BETUP (REG)
18R LUADT
CME
LTy LMD (REL)
SETUP (REG)
JSR STOREI
- |V:E
O DDA . MD CREB)
SETUP (REG)
JSR DLDADT
. ME
PEUST Ded . MD L REG)
SETUP (REG)
JSR DSTUREL
. ME
TenRE LD {RED)
| SETUP ¢ REG)
JSR POPS
. ME
ciareq .MD 1 REG)
SETISP rREG)
ISR PUSHE
. ME
terann .MD CREG)
SETUP ¢REG)
JSR ADDITION
.ME
LBy LMD rREG)
SETUP (REG)
JSR SUBTRACT
. ME
rripgeDa LMD (REG)Y
SETUP (REG)
JSR POP1E
. ME
11PR LMD LREG)
SETUP (REB)
JSR COMPARE
. ME
LrTNER .MD 1REG)
SETUP (REG)
J5& JNCREENT
. ME
11 DECR .MD (REG)
SETUP (REG)
JSR LECREMENT
. ME
T IRTN . MD 170 ES@2 CODE
JSR HFFIE {RESTORE REGS
. ME
CUVSETCARR - MD
LDA #R14H 3STATUS REG
LS5R A SEXTRACT (CARRY BIT
ME
C1RR LMD (DEST)
JMP DEST
ME
CUrpNe . MD DEST)
GETCARR
KOT DEST
.ME
e LMD IDESTY
; ETCARR
BCS DEST
 ME
LOITEST . MD JGET PREV RESLLT
GETCARR
ast A ;GET PRIOR REG ®
TAX
. ME
RN LMD UESTY
FEST
LDA »RBH X
HPL DEST
. iE
L h .MD (DESTY
ST
LDA +R@H, X
JmI DEST
. ME
[RRRtY: JMD (DEST)

B TEST

LDA
ORRA
ENE
. ME
. MD
TEST
LDA
AND
EQR
RER
-ME
. MD
TEST
LDA
AND
EQR
BNE
' . ME
! ITBR . MD
BRX
«ME
. MD
RTS
. ME
.MD
JSR
. ME
. MD
JSR
. ME

triRMy

! TBNM]

taSWiBe

.15
INITIALIZE

ES
dSW1

w*ROL. X
wROH, X
DEST

«DEST)
»RBL X
»RAH1 X
BdFF

DEST

tDEST)
#RAL» X
+RAH, X

BEBFF
DEST

«DEST)
DEST

FFFAUAR

3]

ITEST KOTH
'BYTES

sTEST FDR %FF=—1
$CBOTH RYTES)

;6902 INSTR
16502 INSTR

iDIRECT WDDR MODE

JSAVE REGISTERS

sCALL SWEET1&
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_ I o e . . EQ42- 95 Au
AE@B- 2@ 4R FF  SETR (5P 7380) iSTACK POINTKR STDA (S91 3 PUSH
£203- RS VB gg:g: o e
je@as- oA €047~ BS 1D
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The powerful package:

™ Allows you to learn the basics of text editing
s u per-TeXt I I quickly. Advanced features will meet your
expanding word processing requirements
far into the future. $150.00

plus Form LetterTM Stores names, addresses, and telephone

numbers and prints mailing tabels. Has
user-definable category system. $49.95

plus Address Book™

Provides automatic repetitive printing of letters.
Allows insertion anywhere in a letter, also direct
entry, optional prompting, special commands.

$100.00

From the leader in word processing
for the Applell orll Plus

330 N. CHARLES STREET

Ao II/“CLMNMU/\%“ BALTIMORE’ MD 21201 Collor wnte tot intovmotion ona

Comout Cers (301 ) 659- 721 2 e norme of yout naorest MUSE densor
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3;TO LEFT OF MIDPT WITH

~©B874- 85 iD
£076~ AA
B&77-
77- 20 @5 77 =
6Q7R- AS @1
607C- @A
6@7D- 85 1D
BB7F- AR
6080- 20 7
52 oe 7 LD <R
6283- A9 B4
6085~ BR
6286~ BS 1D
6888~ AA
6889~ 20 @5 77
20 03 8T (I
€0sC- A9 @2
E@SE- O
6@8F- 85 1D
E@91- AA
6@92- 20 @E 77
ADD (L
5895~ A9 83
5897- OR
6898~ 85 1D
6290- AR
B- 7
5098~ 20 86 77 T
= F
ose- 20 3¢ ¢ tad ke
EBA3- 66 89 G WEMA
EBAS- A9 FE LDA #$FE
BBAT- 25 80 D .
STA =RAL
A9~
e e aswiE
- 208
= e 8T (MIDPT
EOAE- A9 @7
E@B2- @A
60B1- 85 1D
68B3- AR
6@B4- 20 BE 7
- * LDD@ (MIDPT)
6@B7- A9 @7
68BS- BA
£8BA-. 85 1D
BEBC- AR
E2BD- 20 48 77
. 8T (X
E@CO- A9 S
60C2- @R
68C3- 85 1D
68C3- RA
6ACE- 20 Ot 77 .
t
LODP3
TVALLE ) X
LOOP4 LDDa 1)
60CS- A9 Qa1
6@CB~ BA
EBCC- 85 1D
EACE- AA
EOCF~ 20 48 77
ST R
60D2- A9 VS ’
E@D4- @A
E@DS- 85 1D
60D7- RA
£@D8- 20 VE 77
CPR. ¢X)
6@DB- AS US
§2DD- 2R
E@DE- S5 1D
BPE@- AA
6REL- 20 74 77
BNC CL.O0P4)
6QE4- AS 1D
EREE- 4R
EOE7- 90 ED
DECR 1)

«
L]
<

$BACK TO &502
$DIVIDE RBY 2
FMASK ODD BIT

37O (GET EVEN WORD BOUNDARY
tBACK 10 SWEET16E

$SAVE RESULT

$FETCH THRT ITEM

BASIC Rele-

Authoritative referente lof (he
original - Microsodt 4X + BX
BASIC devetopaa for Ahair
and leter namputers including
0S4, PET and TRS-80.
Order-Ho. 149
Expendon  Handbook for
8502 and 8802

$-44 Card Manual aescribes all
of the 45 x 85 44.pin S-44
cords incl. ~sehematics. A
MUST for avery KIM., SYM-
end AlMawer,
Order-No. 152
i crocompute?

39.85
Appiicstion

NRotes

RAaprint of Intel’s most im-
porant agplication notes in:
clading 270B. 8085, 8255,
6251 chips. Very nocessary for
ha hardwara dull,

Ovder-No. 153 £9.98
Complax  Sound Genstation
New fevissa  applicaticos
manual for 1ne Taxas Instiu-
menis SN 76477 Complex
Sound  Genevator.  Cirouit
Board avallable (B8.95),
Order-No. 154

Small  Bodness  Progrema
Comalate listings for tha busi-
noss user. Invenloty, Iwvoice
Writing, Mailing List and much

more Intoduction 1o Bulis
ness Applications,

Order-No. 166 £14.90
Tha Fimt Book of Ohic
Sclentific

Inwreduction . 6. OSI  com-
puters. Disgrams, Hardware

and software information not
previously swilspla in one
compect sourca. 102 pages.
Ovdar-No, 167 3748
Yhe Second Book of Ohlo
Sclentific

Vory ‘sluatls  informstion
about OS| microcomouter sy-
stems. Introduction o 0S65
D and OS-65U Natworking,
Harawste and Software hints
end  tip1. Systems specili-
cations. Businass applicslions,
Ovder-No. 168 25
The Fourth Book of OHIO

sMIDDLE ELEMENT UF LISY

fRCTD

$SAVE

5L00P

FUNTIL A =X

$ADJUST POINTER
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Very Importamy  Programs
Many lateresting progrems tor
0S| computers, Socting (Bi-
nary Treel, DiMerential Equi-
wtion. Statistics, Astraingy,
Gas Consumption, Games 230
Ovder-No. 180 8098
VIP Pachags — Above book
plus 8 camette with \he oro-

grams.
Ocder-No. V6D A 21598

Ivoice Wiriting Program tos

GSICtPMF, C4P, Dhsk and
Cassette, BK RAM.
Ordar-Ro. 8234 £20.80

Melling Ua tor CIPMF o
CAPMF 24X RAM

250 odaresses incl, pbone
npumber and parmeters O
ane 5 1/4 Disk)
Ordior-No. 8240 £20.60

&

Progemns for the Challenger

c1K2 8%
Order-No, 2004 "'Bare Bonm"
Wordprocessor 88.96

Order-No. 2005, "Bare Bones”
Mailing List $9.06

Care snd Foeding af the Com-
modote PET

'Elght chapiers exploring PEY
hardesve. Includes repelr and
intarfaclng intormation. Pro.
gramming ticks and ache-
matles.

Owder-Mo. 160 £6.95

For ATAR( - PET/CBM ~ OS! — 6502

BOOKS and
SOFTWARE

Imporant Sottwaea lor CBM
16%/32K
Most  powerlyt  Edgitor/As-
mmbler for Commodare CBM
16/32K on caysette. Assembler
can be wiarted direcily from
egitor or {rom the TIM-Mo-
nitor, Translates in  three
oagses. |1 an error iy eacoun-
twred. BUrOMAtic retusm to the
adilor, Cassmita with DEMO.
Order-No. 3276 £30.00
MONJANA/Y Makes Machine
Languege Programmiog Essy!
In every Commodore CBM
here is & spara AOM sockat
waiting for it's MONJANA/Y,
Tha niv  MONJANA/Y Ma-
chine Language Mopitor in
ROM  offers mofe usar
guigance and vebugging sids
than any cther  monilos
avallable todgay Comprehen-
sive manual included.
Order-No. 2001
SPECIAL PRICE £48.00
JANAMonitor on Cassette f0/
e PET. Simifxr 0 MON-
JANAJY, Very powerful.
Order-No. 2002 819085
Programming in  Machine
Language with tha Commo-
dors PET
Thls book includes EDITOR/
ASSEMBLER, MONJANA,
JANA, EOITOR, ASSEM-
BLER, LINKER ang DISAS
SEMBLER, HEXDULMP ano
complele mescriptions of the
peograms.
Order-No. 185
BLANK CASSEYTES
Mighost Ouality C 10 cassettes.
Blenk Cassettes (Ouantity 10
Ordar-Mo. 80950 BA.99
ATARI OWNERS TAKE

B18.96

TE:
EPAOM-BURNER fiv ATAAI
400/000. Bare Doaros only
with description, sohematic +
software (2216, 2732)
OrderNo. 7041 £99.00
Irvoica Writlng for wery small
pusiness with ATARI 400/800

ATARLBASIC — Laaming by
Uiing

A new bDook wiin programs
andl learning exercisss. Many
of the programs ara aporo-
priata for beginnecs as well
24 oxpermnced  computer
ugers. (Sereen Drawings, Spa-
ool Soungs, Kays, Paddles o
Joysticks. Specsatized Screen
Routines, Graphics and Sound,
Pegks and Pokes and spocial
)

Order-No. 182 £9.55
ATMONAY Machirs
Languigs Monitor for  the
ATARI 400/800

This powsrful monitor pro-
vides you with the lirmware
wpPort that you heed 10 g6l
1he mast out of veue powerful
system, ATMDNA-1 comes o0
» bootable cassette. No car-
wridges requiced, Oisassemle,
Memory Dump HEX ¢ ASCI),
(Changd Memory  Locations.
Brockteansfar, Fill mamory
plock, Save and Loss Ma-

thine (Language Programs,
Start Mach Lang. Progr. {Prin-
tar Optlons)).

Order-No. 7022 81955

ATMONA-2 Supeesinppe?

A very powerful Tacer to ex-
plore the ATARI ROM/RAM
srea. Skop 3 previously selece
ted address, Opcode of
opersnd. lcassane)

Ordar-No. 70438 lindudes AY-
MONA-1) £4095
EDITOR/ASSEMHLER
ATARI 800, 32K RAM
Exscemuly fast and powsclul
Editor/Assemblet, (8X Source-
code in apout S sacaads)
includes ATMONA-1. (cass.)

for

Ordar-No. 7098 84995
MACRO-Assembler for
ATARL300, 48K BAM (casz)
Order-No. 7098 289,00

ELCOMP Publishing, Inc.
53 Redrock Lane, Pomona, CA 91766
Phone: (714} 6238314

Payment: Check, Momey Orger, VISA, Magtercharge, Euroscheck,
POSTPAID oc PREPAID in USA, 8 5.00 handiing fes lor C.OD.
Al) orGers outside USA: ADD 15 % shipping. CA add 6 % saies tax.

ATAR) 11 > registered trademesk of ATARI INC,
PE istcod trademark of Com:

lnass Machjnes
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Lazer isn’t afraid to compare!

(because we have the best lower case system available.)

Despite the fact that we were one of the first manufacturers to produce lower case equipment for the Apple |l, Lazer
MicroSystems products are still the state-of-the-art. Beside the obvious price/performance advantage we have over the
competition, our products are expandable. Lazer is constantly introducting new products including our Lower Case + Plus
Il, Character Set + Plus (that adds 2 additional character sets to the Lower Case + Plus), and our new "Double Vision
+ Plus” for owners of Computer STOP's Double Vision 80-column board.

Lazer's products are compatable with more word processors than anybody else’s. Qur Lower Case + Plus is compatable
with Easywriter and unmodified Apple writers. None of our competitors below can make that claim. In fact, BASIS board
isn’'t even compatable with Programma’s PIE! The following chart lists Lazer's superiority over the competing units.

{LC» - Lower Casa » Piys LC+N * Lower Case » Plus I, K8¢ - Keyboard » Pius}

Paymar KB+/ KB+/
Feature LCA-1 LCA-2 VIDEX BASIS VISTA LC+ LC+Il LC+lI LC+ KB+

True ASCII upper/lower
case display Y Y Y Y N Y Y Y Y N
Inverse Lower Case N N rev7only N — Y N N Y —
Font Size 5x7 5x7 5x8 5x8 — bBx7,7x8 5x7 5x7 5x7,7x8 —
# of on-board character sets upto 4

1 1 1 1 —  (2std) 1 1 uptod —
Pseudo-descenders Y Y N N — 7 Y Y Y -
True descenders N N Y : — optional N N optional —
Optional fonts avail. (ROM, disk) N N N Y — Y N N Y —
2716-compatible character
generator compatable with fonts N N N N — ¥ N N Y —
created by HIRES character
generators
On-board graphics character set N N N N — Y N N Y —
Software provided on diskette $5 extra N N — Y N N Y Y
Single board works with all Apples N N N N Y Y N N Y Y
Expandable System N N N ‘N N Y Yy y Y y
Extensive user Documentation N N Y N N Y Y Y Y Y
High quality PC board N — Y Y Y Y — Y Y Y
Reset key disable N N Y Y N N N Y Y Y
Shift key mod N N Y Y N N N Y Y Y
All 128 characters available
from keyboard -— — N N — — — Y ¥ Y
Type ahead buffer N N N N Y N N Y Y Y
# of characters in buffer — _— ea - 40 — - 64 64 84
Ability to clear or turn off butfer — 2 — - N i = Y Y Y
PRICE 59.95 4995 12995 12500 4995 6495 2995 12990 164.90 99.95

Don't settle for anything less than the Lower Case + Plus, Lower Case + Plus )1, or Keyboard + Plus. If your dealer doesn’t
stock our products give us a call, we'll try to connect you with a dealer in your area.

Before you buy a lower case system for the Apple I, call or write for our free booklet “Keyboard Enhances/Buffers and
Lower Case Adapters: From The Inside Out." This booklet explains the advantages and disadvantages of using a lower
case adapter in your Apple 1.

Lazer products are carried by reput-
able dealers all across the world. If your
dealer cannot provide you with a
demonstration of our equipment and
tries to sell you an inferior lower case
adapter, give us a call, we'll give you the
location of a dealer that can show you
our equipment. Remember, an intel-
ligent purchase cannot be made if you
do not compare before buying.

State of the ant performance, software
compatability, and exceptional value
make Lazer’s products the best there are!

Lower Case + Plus ........... $64.95
Keyboard + Plus ............. $99.95
Lower Case + Plus ! ,........ $29.95
Character Set + Plus ......... $24.05
Double Vision + Plus ........, $39.95
VL L e R e iyt $49.95
LazerPascal ................. $39.95

Visicalc Users! Now you can
have lower case on your Visicalc
Screen, only {from Lazer.

INC.

1791-G Capital
Corona, CA 91720
(714) 735-1041
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BNC C(END3).
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...thaave of
vour applea.

Though it Is very simple to use. the Dithenrtizer Il represents
the ultimate In video digltizing uslng the Apple |
computer. The Dithertizer Is an intertace card which
converts video Inpuf into digltized images. Becouse the
Dithertizer Il Is o frame grabber, DMA lype digitizer, it
offers extreme high speed In the conversion process (If
grabs an entire frame in 1/60th of a second). The camera
supplled with the package is the Sonyo model VC1640X.
Cabling Is supplled for this camera so as fo have the
Dithertizer I system up and running in minutes. The video
camera used for input must have external sync to allow
tor the frame grabber technology employed for digitizing.
## a camera other than the model recommended is used,
wiring adaptotions by the user may be required. Software
Is supplled with the board to allow you to dispiay up to 64
pseudo giey levels on your Apple's screen. The number
of grey levels may be changed with one keysirake. The
intensity and contrast of the image are contiollabte via
game paddles. Also supplied Is softwore for Imoge
contouting for those Interasted In movement detection
or graphic design applications.

The Dithertizer Il package Is available ready
to run with camerg, Interface card and
the software described above for only:

$650.”
$300.%

Dithertizer Il interface cord
and sofiware (without camera):

Computer Station
11610 Page Service Dr.
St. Louis, MO 63141

(314) 432-7019

Apple tl1s a registered rademark of Apple Compuler, Inc.
Ounerthizer 11 15 a trademark of Gomouler Station. Inc.
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MONEY BUSINESS

Beat the 1.R.S.

You'd always pay the minimum Federal income tax if you
had the knowledge and time to examine 120 tax return
options. Well, now you can do it, with Datamost's TAX
BEATER.

Written by an (.R.S. Enrolled Agent, with 24 years of
financial and tax planning experience, the TAX BEATER
automatically evaluates up to 120 return options from
your input. It searches and finds the best tax path for
you . . . displaying up to 15, and ready to print out the
optimum method so you pay the minimum!

The TAX BEATER can handle it all. From income averag-
ing to loss carryovers to

dividends, alimony,

pension to special

exclusions. It's

perfect for the

average tax-

payer . .. indis-

pensable for |
the financial
professional. It's
so complete, so
logical that, es-

pecially in this in-

terim year of un-

usual tax revisions, S
it can easily pay for : ; '
itself many times *
over. Beready forthe 1,
.R.S. . . . with TAX
BEATER, the program ©
that's updated for the
1981 tax laws!

$129.95 on disk for

Apple 11*. Complete with
thorough, easy to follow
documentation.

VISA/MASTERCHARGE accepted.
$1.00 shipping/handling charge.
(California residents add 6% tax)

= Apple I is & wademark ol Apple Compuler Inc

Beat the Real Estate game

Real Estate has always been the major wealth-builder.
In fact. more millionaire dynasties owe their creation 10
investments in real estate than anything else. And, it
doesn’t matter . . . boom times or bust . . . inflation or
deflation . . . the knowing investor can make money. even
create an empire!

But, the key to real estate success is accurate analysis ot
opportunities, knowledge of cash flows, return on invest-
ment, current and future profitability, tax consequences
and other interrelated information — all needed, all
necessary to making the right decision.

And that's what REAP (Real
Estate Analysis Pro-

gram) is all about. it
takes your input,
probes for the
right informa-
tion, scrutinizes

the data, the
opportunities . . .
and automati-
cally delivers the
facts . . . showing
you the possibilities
and why one situa-
tion may be superior
to another. In shor,
REAP can help you
reap higger profits,
That's why REAP is the
program for any inves-
tor . . . a must program
for the sophisticated
investor. Don't option,
commit, invest or buy
without it . . . whether you
just want to make good
money or create a suc-
cessful real estate empire!

$129.95 on disk for Apple II".
Complete with thorough
easy to follow documen-
tation.

vailable at
mputer stores, or from:

DATAMOST

19273 Kenya St.
Northridge, Ca. 91326
(213) 366-7160
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\Uersallriter & APPLE II:
The Keys to Unlimited Graphics

DRAWING TABLETY

Although VersaWriter operates on a
simple principle. it produces graphics
which match or excead those of other
digitizers. Rugged construction, trans-
lucent baose, easy to use — plugs
directly into APPLE i.

UNIQUE OFFER

See VersaWriter ot your local dealer and
pick up © copy of our demonstration
disk. The complete VersaWriter hardware
and software package is a real bargain
at $24%9 For more information call or
write:

GRAPHICS SOFTWARE

Easily the most caopable and com-
plete graphics software for the horme
computer available. Fast fill drawings
in 100 colors. All text in five sizes,
compile and display shapes: edit,
move and much more!

EZ Port Will Solve Your
Game 1/0 Problem!

How many times have you gone through
the hassle of changing from game
paddles to joystick, VersaWriter, or
any other device using the game 1/0?
First, you have to remove whateveris
sitting on top of the Apple-a video
terminal, disk drives, printer, etc.

Next you remove the computer cover
and try to see what you're doing as
you switch piugs to the 1/0. Then you
replace the computer cover and what-
ever was on top of the Apple.

After all this, you find that you can't
run the program because the /0
device is plugged in backwards or is
‘off by a pin’.

Sound familiar?

EZ PORT GAME

1/0 EXTENDER
FOR APPLE I

WHAT IS EZ PORT?

EZ Pon is a specially designed exten-
sion unit for the Apple game 1/0 port.
It’s a board with a sockel and a two
foot long cable which plugs into the
internal i/0 port. You attach EZ Pont
wherever you prefer on the outside-
on the side, the back, or on top.

EZ Port has a ZIP DIP I socket
(ZIP=zero insertion force). These soc-
kets are meant to be plugged into
many times and will not wear out like
ordinary sockets. All you dois plug in
the appropriate device (joystick, pad-
dles, etc.) and flip the switch to the
ON position. No pressure is exerted
on the 16-pin plug until you switch,
so all the connectors will last longer,
loo!

EZ PORT MAKES GAME 1/0
CHANGES CONVENIENT,
QUICK & SAFE.

Suggested price $24.95
Ask your local computer retailer for
EZ Port, or contact:
VersaComputing, Inc.
3541 Old Conejo Rd. Suite 104
Newbury Park, CA 91320
(805) 498-1956

Dealers inquiries welcome.

Apple and Apple Il are registered trademarks
of Apple Computer, Inc.

ZIP DIP is a tragemark of Textool Proaucts, Ing,

Versa Lomputing, bnc.

3541 Old Conejo Road, Suite 104
Newbury Park, CA. 91320 (805)498-1956

MICRO - The 6502/6809 Journal

No. 44 - January 1982




Epson MX80 Interface
for SYM-1

This article describes the
hardware and software needed
for a parallel interface of an
Epson MX-80 printer to a SYM-1.
The software [llustrates the use
of the SYM EXECUTE and USER
commands. The interface also
serves as an example
application of the 6522 VIA.

Richard H. Turpin
8226 Warbler Way
Indianapolis, Indiana 46256

When I bought my Epson MX-80, I
decided not to order an interface cable,
but to make my own since commercially
available cables are quite expensive.
The MX-80 standard interface is a
parallel interface, with a serial inter-
face offered as an option.

The parallel interface requires an
Amphenol connector, type nomber 57-
10360 or equivalent, which I purchased
at a local electronics store. After study-
ing the printer manua), I decided to
interface the printer to the SYM aux-
iliary applications (AA) connector, and
use the 6522 VIA #2 to provide the
required 1/0.

Rigure 1 gives the interconnections.
Port A is the character output port,
with control line CA2 configured in the
pulse mode to strobe data into the
printer buffer after it has been written
to the port. CAl secnses the printer
ready line. Port B provides further 1/0
such as sensing printer status and
selecting/deselecting the printer.

The code I wrote to drive the MX-80
was designed to provide convenient
control of the printer operation from

the computer terminal. USER com-
mands are implemented to turn on and
off the compressed character, double
strike, and emphasized printer modes.
It js also possible to specify the line
spacing. All the control codes use USR
0. To tum on the compressed character
format, for cxample, you would type
U0 1 )/ |y denotes carriage return) at
the terminal. To set up double spacing
type UQ 9-18 \L f

A listing of the interface code is
given in figure 2. New and potential
MX-80 owners and SYM-I owners
should be interested in the example
applications of the SYM EXECUTE and
USR commands. The EXECUTE com-
mand is used to initialize the 6522 VIA
and to attach the printer driver code to
the SYM-1 monitor. To use the code
given here, simply type E 7000

No. 44 — January 1982

Figure 1: SYM-1/MX-80 Interface
Ribbon Cable MX-80 Connector Signal SYM AA Connector (VIA 2)

1 1 STROBE AA-4, CA2 (pulse mode)
2 2 D1 AA-D
3 3 D2 AA-3
4 4 D3 AA-C
5 5 D4 AA-12 Port A
6 6 D5 AA-N
7 7 D6 AA-11
8 8 D7 AA-M
9 9 D8 AA-10

10 10 ACKNLG AA-E, CAl

11 11 BUSY AA-6, PB7

12 12 PE AA-H, PB6

13 13 SLCT AA-7, PBS

14 14 AUTO EREED XT AA-9, PB]

15 16 Logic Gnd AA-1, Gnd

16 31 INIT AA-L, PBD

17 36 SLCT IN AA-K, PB2

18 32 ERROR AA-], PB4

19 16 Logic Gnd AA-1, Gnd

20 16 Logic Gnd AA-1, Gnd

(Pins 19 through 30 connected to pin 16 on MX-80 connector.)
MICRO - The 6502/6809 Journal 45



Figure 2

7000~
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700C—-
700F -
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702C-
702E-
7031—
7033-
7036-

7037-
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703D~
703F-
7040—
7043—-
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47
31
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30
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34
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8D
A
e6D
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8D
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aD

48
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20
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&8
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48

&0

37
48

&4
33
41
34

FF
03
o1
02
00
oA
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01
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48

AD

02
oD
FB

01

30
oD

37
37
3&
oD

35
34
oD

AB

28

AB

A9

70

A

AB

7055- CD S7 Aé
7058- FO 02

Program to interface MX80 printer toc SYM
by Richard H. Turpin, April ft, 1981

e W er

.ba 87000

Initialize the VIA
.by ’"G70{F' $D

Attach the code to SYM monitor.
by ’ed7037,A&464> %D

Attach USRO code to monitor
-by ’SD7055,A446D> $D O

- -

3 Define external references

crt «.de *8aal 8YM R8-232 saervice routine
Istcom -de $ALS7

via .de $aB800

porthb -.de via

parta -de via+{

ddrb .de via+2

ddra «de via+3

pcr -de via+sc

ifr .de via+ed

y
;5 Initialize V1A
INIT 1da #sf¢ data output (port A)
sta ddra
lda #1
sta ddrb INIT control bit O
sta portb
lda #sa
ata pcr CA2 pulse mode, CA{ neg. edge =menss
lda %0
sta porta dummy write to arm flag (IFR)
rts

}
$ Printing code to attach to OQUTCHR
3 Test for printer on line..if not, siaply display on CRT

print pha save character
lda #$20
bit portb check printer on line
beq skipit (O if off line)
pla retrieve character
jsr toMX80 print it
pha

skipit pla

Jmp crt now to the CRT service routine

H
5 Subroutine tao output character to MX80

toMX8o pha save character
lda #2
bit ifr wait MXBO ready
beq =—4
pla retrieve character
sta porta write it
rta

UBRO code to contral MXBO format.

code no. function

compreased character ON

compressed character OFF

double strike DN

double strike OFF

emphasized ON

emphasized OFF

selact printar

denelect printer

set line spacing (parasster 2 = spacing,
oC for normal, $18 for double apacing)

NDNOCODWUN

USR parameter 3 storage
1

T e e s et s e W e WD e e W wE e W

3 -de sA&4A
prcon cop lstcoa test valid entry
beq p.o¥f

46
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705A- 38 p.bad
703B-~ &0
705C- C9 14 p.o¢
703e— DO FA
7060— EO 03
7062- FO Fb4
7064- EO 02
70446~ FO 30
7068- AD 4A AL
704B- 29 OF
704D- C9 09
70&4F- 10 E9
7071~ AA
7072~ BD B& 70
7075—- 10 09
7077- 29 7F
7079~ 48
707A4- R 1B
707C—- 20 48 70
707F— 48
7080~ C9 11 p.skip
7082— FO OD
7084~ C9 13
7086~ FO 05
7088~ 20 48 70
708p- 18
708C- &0
708D— A9 Q0 p.-des
708F- FO 02
7091- A% 01 p.sel
7093— 8D 00 A8
7096~ 18
7097- &0
H
3 R
; Se
§ Be
7098— AY 1B p.line
709A— 20 48 70
709D~ A% 41
709F— 20 48 70
70A2- AD 4A A&
70A5—- 09 BO
70A7- 20 4B 70
7084— A? B
7JOAC— 20 48 70
70AF—- A9 32
70Bi— 20 48 70
70B4- 18
70BS- &40
j Table of
70B&—- Q0 OF 12 table
70B9— C7 CB C5
70BC- C&6 1

x C is standard,

sac flag illegal activity
rts

cap #8614 is it USRO7?

bne p.bad NO. .

cpx #3% 3 params not allowed

beq p.bad

cpx #2 2 params for line spacing
beq p-line

1da p3) (1 parameter) get paramater
and #$f

cep %89 can’t be greater than B8

bpl p.bad

tax move to index

1da table,x loockup control charactar
bpl p.skip

and #s7¥ mask aff msb (ESC char. ¥lag)
pha save character

lda #%1b send ESC character

jsr toMX80

pla

cmp #8141 is it printer aselect?

beq p.sel

cmp #8413 is it printer deselect?

beg p.des

jar toHMXeo write control character
cle

rts

lda #0 deselect printer via port B, bit O
beq p.sel+2

lda #1 select printer

sta portb

clc

rts

outine to set line spacing-
cond paraseter specities new spacing.

hex 18 gives double epacing.

lda #$lb output ESC character
Jsr torX80

lda #’A followad by an A
jsr toMXB80

lda p31 get new line spacing
ora ®sBO add 128

Jsr torX80

lda #%ib sand another ESC
Jsr toMX8o

lda #”2 followed by a 2
jar toftX8o

clc

rts

MX80 coemand charactera
.by O SOF $12 $c7 $cB $cS scé6 €1t 31T

1 13
Lettermx (Continued from page 6)
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What About Atari!
Dear Editor:

1 would like to praisc the inclusion
of the new ‘'From Here to Atari'' col-
umn by James Capparell. I feel the
Atari is a fine machine and deserves
more recognition. Hopefully, the new
column signals a growing interest on
your part to cover the Atari computer
more fully.

The Atari seems to have gained a
reputation as a game coroputer, and
while the games are of course good, the
reason I bought an 800 instead of a VCS
was that | wanted it to do more. I hope
we can Jook forward to some practical
applications appearing in MICRO soon.

Perhaps the continuation of game-
only articles becomes a self-fulfilling

No. 44 - January 1982

prophecy, and perpetuates an undescrved
reputation.

In the future I, and I'm sure other
Atari owners, would apprcciate your in-
creased attention to serious Atari
applications.

Michael B. Moorc
San Francisco, CA

Editor’s Note: We encourage our
readers who use Ataris to send in ar-
ticles and applications they've devel-
oped. We are aware of the growing pop-
ularity of the Atari and want to expand
our coverage of it, but need your help.

A Call for Chemistry Programs
Dear Editor:

My science education class acquired

MICRO - The 6502/6809 Journal

an Apple Il Plus this Fall. Now my
chemistry students practice writing
formulas and equations, they study the
periodic table and account for energy
changes between atoms, they review
for tests and check their knowledge
with immediate confirmation, and
they learn the ways of atoms and elec-
trons through animation and simula-
tions — on the computer!

I'd like to find out about programs
for drills, graphics, and simulations —
anything useful for chemistry class.
Perhaps other teachers could help.

Judy Toop

Auburn Adventist Academy
Auburn, Washingron 98002
{206} 939-5000, Ext. 236

AICRO
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SATURN SYSTEMS 32K RAM BOARD FOR APPLE

32K of buffered read/write memory on a plug-in card

Compatible with: Applc 1%, Apple 11+® . Microsoft's Z80 Softcard® . DOS
3.2, DOS 3.3, INTEGER Basic®, Applesolft® [ PASCAL,
FORTRAN, LISA® , Personal Software's VISICALCE

Software included: 1. Relocation ol DOS into SATURN 32K board
(recovers appproximately IOK of main board
RAM).
2, Utility package for saving and loading
Applesoft® and INTEGER® programs and
data on the 32K RAM board: overlaving.
chaining.
3. PSIZUDOQ-DISK: Modifics DOS 3.3 to allow use
of SATURN 32K RAM board(s) like another
disk drive,

COMPREHENSIVE DOCUMENTATION * 1 YEAR WARRANTY

ALL FOR ONLY $239.00

NEW!

MEMORY EXPANSION SYSTEM FOR VISICALC®

Now you can expand the memory available to Personal Software's 16 sector
VISICALC® using the SATURN 32K RAM BOARD!
With VC-EXPAND™ and one or more SATURN 32K RAM BOARDS the
memory available to VISICALC? isincreased from 18K 1o:

50K with 1 SATURN 32K BOARD
82K with 2 SATURN 32K BOARDS

VC-EXPAND supplied on 16 sector disk
ONLY S$100.00

SHAT7URY
SYSTEMS..

SATURN SYSTEMS, INC.
P.O. BOX 8050 * ANN ARBOR, MI 48107 » (313)665-6416
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19273 Kenya St, Morthridge, €A 9132

>29.9

It seemed like & cinch assign:
ment. At least for the galaxy's
master thief.

Just ‘sneak inside the  Star:

Complex: Base, dodge a few
pardian robots and grab the:

ommula. A piece of cake..

Oh vesh! They didn't say the

robots went berserk at the sightof a
human. They didn't say I'd have to
laser my way through 7 levels: Or,
that rampaging robots woulld keep
coming and coming.

And most of all, they didnit
bother to say there's some weird
blob, an unearthly something that
tracks 'you right ‘thru the damn
walls.

| made it to the 7th level. I found
the formula. But, more robots are
massing out there. And I'm
wounded: My energy charge is low.

You. Yes, you. How good a Thief
are you? Prove yourself. Come get
me. Come save me.

5 for Apple II*, At computer
res, on DATAMOST.

\E accepted. SL00 shipping/.

yarge (CA residents add 6% tax)
fs & tradermiark of Apple Computer, Inc.




PET Vet

By Loren Wright

What is Pascal?

Pascal was conceived by Niklaus Wirth
in 1970-7) as a "complete” language,
capable of the most complex struc-
tures, yet stil) easy to learn and pro-
gram. Although the language was fairly
well-specified by Wirth, there was
room for improvement. Several dif-
ferent versions have been written, all
consistent with the basic structure of
the language, but different in several
minor respects.

Probably the most popular imple-
mentation is called UCSD Pascal,
which was developed at the University
of California at San Diego. UCSD
Pascal adds some jmportant enhance-
ments, particularly a couvenient
method of handling character strings,
which make it very attractive for
microcomputer implementations.

Another version, called ‘'Tiny"
Pascal, was described by Yuen and
Chung in the September-November
1978 issues of BYTE. As jts name im-
plies, there is quite a bit missing, in-
cluding some of the more powerful fea-
tures of the original. Nevertheless, it
docs make the language available
where memory is severcly restricted
{such as in a 16K PET).

To learn more about Pascal, read
Victor Fricke's series, which began in
our November issue and concludes in
this issue. He cites a number of other
books.

Pascal is generally a compiled
language. However, microcomputer im-
plementations ordinarily use a com-
piler which produces P-code. A P-code
interprecer is then required for execu-
tion. The typical microcomputer Pas-
cal package includes three programs: an
editor, a compiler, and a P-code inter-
preter. As we shall see, a couple of the
PET packages are not typical.

50

Tiny Pascal — Abacus Software

Tiny Pascal, with some enhance-
ments, is intended primarily for learn-
ing the language. There are actually
two versions. One, called just Tiny
Pascal, runs in 16K. The other, called
Tiny Pascal Plus+, requires 32K, buc
includes enhancements for graphics
support (limijted to the guarter-boxes
for 80 % 50 resolution plotting).

The editor is a traditional line-
oriented editor, where lines may be in-
serted, deleted, moved, searched,
listed, ctc. The familiar screen-cditing
capabilitics of the PET itself are not
supported. When a source file is saved,
all but the last )ine is saved. {This prob-
lem may not be present in all versions,
buc I have called it to the attenrion of
Abacus and they intend to correct it.)

The compiler is written in BASIC,
which means it is very slow. However,
it also means that it is easy to make
changes 1o suit your particular needs.
The P-code interpreter bas an optional
TRACE made, which can be helpful
both in debugging programs and in
Jearning how things work. The mapual
covers the operation of the three pro-
grams, the differences from standard
Pascal, and a few examples. It does not
cover standard Pascal or provide any
tutorial material.

Tiny Pascal is availgble for 3.0 and 4.0 PETs
and the 8032 on 2040/4040 diskette for $35.00,
and op cassette for $40.00. Tiny Pascal Plus + is
$56.00 on diskette and $55.00 on cassette. Abacus
Software, P.O. Box 7211, Grand Rapids, MI 49510.

KMMM Pascal — AB Computers

KMMM Pascal was written by Willj
Kusche of Wilserv Industries and is
marketed by AB Computers. This im-
plementation is probably closest to
Tiny Pascal, but Boolean, real, and text
variables are supported. The editor
cambines the screen-editing features of
the PET with the features of a tradi-
tional line editor. The lack of line
numbers makes it a little difficult to
use the line commands. The compiler
is in machine code and generates
P-code, which is converted to exe-
cutable machine code by a program
called the '‘Translator.” After this
machine code js in place, a BASIC SYS
command will run the compiled
program.

The manual, supplied to me in pre-
liminary form, includes a description
of the operation of the editor, the dif-
ferences from standard Pascal with a

MICRO - The 8502/6808 Journal

few examples, and a full set of syntax
diagrams. Standard Pascal is not docu-
mented, nor is there any tutorial
material.

KMMM Pascal is available for 3.0 or 4.0 PETs
{including 8032) on 4040 or 8050 diskette for
$85.00. An older version, which runs in 16K but
doesn’t support {loating point numbers, is avail-
able for $75.00. AB Computers, 252 Bechlehem
Pike, Colmar, PA 18915.

Commodore TCL Pascal

This version, written by Keith
Frewin of Transam Components
Limited, and marketed in the U.S. by
Commodore as its "‘Pascal Develop-
ment System,’’ is a standard Pascal.
The full power of the Janguage is real-
ized. Producing a source file is very
much like writing a BASIC program,
and auto line numbering, renumbering,
searching, and changing capabilities
have been added.

The compiler can be used in two
ways. [n the resident mode, the source,
aobject, and compiler program are held
In memory together. [n the disk mode,
the compiler, source, and object are zll
in files stored on disk.

The manual includes complete doc-
umentation of the editor and corapiler.
There's a lot of tutorial material, i)-
lustrating standard Pascal usage. How-
ever, I would not recommend that any-
one learn Pascal from this manual.

TCL Pascal is available for 8032 and 8050 with
protection ROM and manual for $295.00. An older
version may still be available for 3.0 ROM PETs
and 2040 for $250.00.

Final Thoughts

There are three very different ver-
sions of Pascal available for the PET.
They differ in price, ‘‘completeness,’’
and in the machine configurations they
require. Certainly the best is the TCL
version, but it is definitely not over
three times better than KMMM Pascal,
as the price might indicate. Tiny Pascal
is not as good as the other two, but it is
the cheapest, it is modifiable, it may be
the only version that works on your
system, and it will £ill the need for a
teaching system.

According to sources, Commodore
plans to offer a UCSD version of Pascal
{or the 8096 (not the SuperPET) some-
time this year. Further details were not
available.

AICRO
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88004 505-522-7373

IF YOU LIKED OUR OR YOUR
POOL 1.7, YOU'LL F . Tﬁ\PPLE 1
«Watch for the “"GREAT TRICK = . - 7.0 © . P.0. BOX 1658

SHOT TOURNAMENT™ oy Bl LAS CRUCES, NM



s2ard-80

INSTANT 80 COLUMN APPLE*

The miracle of the 80's. .. everything you want in an
80-column card.

STOP STARING AT
40 COLUMNS

ilumn format. It

withmostword
0-modems
and prom program
all purrent Apple Il e tion
y toboard
¥
2K on-hoard RAM. 50 or 60 Hz
uperation

GIIIEHI'EII ] Rl
Sstems

SUBSIDIARY OF WESPERCORP

Submitting an article to MICRO?
The following tips will help both you and our staff:

Text
¢ Send typewritten, double-spaced copy.

s Put your name and address on the first page of the
article, and name on each page.

e Provide a summary of the article, and a brief
biographical note.

¢ Use tables and figures — they're not only effective,
but add visual interest to your article.

Listings

Make sure printed listings are:
s machine generated
¢ black ink on white paper
¢ commented
e thoroughly tested

We'd appreciate listings on magnetic media.
Please provide:

¢ BASIC and binary files
» assembler source files
s specifications and loading instructions

Write for a copy of our Writer’s Guideline.

ENCLOSURE FEATURES:

& Low Protfile Design: 18.5in. Wide x 16
In. Degpx4d.5in. Hign

o 0G0 Aluminurm e Durable Charcoal
Texlure Finisn # Walnul Finished Side
Panele o Hinged Top w fear Panel
Power & /O o Simple Assernbiy &

Insiruclkions MOUNTING PROVISIONS FOR:

a SYM-1/KTM-2 e Add-on $Memory
Board ® Cooling Fan e [2) DB25
Cenneciors (RS 232) e Video Jack

ENCLOSURE INCLUOES:

e Keypad Access Gover @ Pubber

fecl @ Fuse and Fuse Holder o Power 16b Minneapolis
On Switch » Terminzi Sirip & AC Outiet $9 5-00

KEN'WAY PROD UCTS £31 Pafion Ra., Naw Brighten, Minnesota 55112

s

|

o




0S| COMPATIBLE PRODUCTS

58K 2-MHz2 Ultra Low Power CMOS Static Memory Board .... MEM-S8K$850

Partially Populsted Boards (Specily address locations required)

MEM Board uses the new 2K-Byte Wide Static RAM chips which are
2716 EPROM compatible. Any 2K byle memory segment can be
populateowiih RAM or EPROM (or feft empty for use of Address Space
by another board). Fully expandable to any mentory size you will ever
need. No special addressing requiremants, just solderin exira sockels
and add memory. Also has space {0r a 1.25K Monitor ROM at $F800

. MEM-48X $750
MEM-32K $550
MEM-24K $450
MEM-16K §350
MEM- 8K §250
MEM- 4K $200

FO).

Extra 2K RAM Memory Chip $24

Optional Paralie! Printer Port -P 8120

Options! Culendar/Clock (Software available in EPROM) ‘; S 72
PT S12

8oth optlons (Disk software mods provided for use of 6522 VIA on
printen

EXAMPLE USES:
C4aP & CoP:

Expansion 16 40K RAM of Basic workspace.

Paralle! Printer Port — Reserve Senal Port for MODEM
Calendar/Clock Displaying on unused portion of screen.
Space for 5.75K of Enhanced System Monitor EPROMS.

Allof frus on ¢ Boatd. vsing only one of your precious slots. Sottwarelor Enhanced Syslem
Monitor capamiliuws 18 continuously berng aevelaped ana impioved As new EPAOCM
Monitors are availsble, you may cpyrade 1o them tor any pr:ce ditfereatial plus 2 nomaal
510 eacnange fee Another passibility 15 1o fill any portion of the memory with Bast«c
Programs 1n EFRCM for Powar-on Instant Action. This custom EPROM programming
sorvice s available 31 $25 per 2716 inciuges EPROM) Exira copres al St5 for @ach
EPROM
C4P-MF & COP-DF: Memory expanston o 48K.

Add dKMemory at $EODO for special saltware requiraments.
Parsiie! Printer Intérface and/or Displaying Calender/Clock.
Add 1. 75K Enhanced System Monitor ROM.

Up 10 56K of Memory £ xpansion — can be addressed for Multiuser.
(Optionally, each user can have hig own Dedlcated Priater Port).
Add Enhanced Monitor ROM with Calendar/Clock seltware, warm
slart and Hard Disk Bool

(EEE-488 INTEAFACES AND SOFTWARE:

The General Purpose Instrumentation Bus [GPIB) Controller interface is
available tor all OSt Computers. Machine code GPIB Drivers are linked to Basic
lo provide easy control of IEEE-488  Instruments which is equal 1o the best of
Hewlett-Packard Controllers and tar superior to most others. Basic Commands
for Serial Poll, Parallet Poll, IFC Clear, full Local/Remote Control, Respond to
SRQ Intarrupts. Send Trigger, do Formalted lnput/Output, Direct Memory
Input/Output and MORE. Interace includes IEEE-488 Ribbon Cable/Con-
necior.

GPIB Controlier Intertace ot C2, C3, C4 and C8 Systems
GPIB Sotrware for 0S-65D (Add -8 lar 8" or -5 lor 57),
GPIB Softwere lor 0S-65U.......
GPIB Sottware on lwo 2716 EPROMS tor ROM based systems .
Add Oplional Paralle! Printer (ntartace to GPIB 4-488 .............- ..-P§120
Add Oplional Calendar/Clock to GPIB 4-488 .......... T8 25
Add 2K RAM 1o GPI8 4-488 (Specity location, SGOMSBFFFKSDOOO—SEFFF avanable) M8 25
Software lor EPROM Programming, Reading, Verifying, and Erssed Chack; fuly
Integrated with Assambtar, Edltor and Extended Moaitor. Can be used wilh many types
of EPROM up to BK. Requires Optimal Technology Mode! Ep-2A-73 EPROM Programmer
and |he GP1B 4-480 Board. Specity 8" or §" Disk . ..EPROM MI-EP $180
GPIB Controller for C1P, Includes So“wa'e. Clock B space for BK EPROM
..GPIB 6-488H $395
Add ODllonaI Paulloi Prlnlar Inlaﬂlce !o GPi8 6- 488H ..-P 8120
EPROMS: (Chaeck with your Dealer for newest EPROM Producu)
GCIP ROM with 48 Col Display, Smart Terminal, Edit & More lor
o = = < ol s O P iiiserress ROM-TERM Il $50.95
CI1P ROM with 24 Col Dusplay. Other ROM-TERM Il Features 8 Disk Boot
..AOM-TERM $50.95
Jusl (no swulcn tor Senal orVudeo System with Cormcted Keyboard SYNKEY $30.95
ENSANCED MONITOR ROMS FOR USE ON GPIB 4-488 8 MEM BOARDS:
Expandad Suppon (or CaP & COP Featuring Calendar/Clock Line Edit, Smart Terminal,|
Memory Files, Parallel Printer Control & More ........ MI48PY $59.95
Diak Supgon with Calendar/Clock, WafmSladandCorrec(ed Keyboard ..MI4801 859.95
Expanded C3 Manltor with Calendar/Clock Software, Hard Disk Boot, LIHE Edit ang Warm)
F T 1 e N L T R T T LR PP MIC3-1 $58.95
C1-PSeries ) Computerwith ROM-TERMI| Sman Terminal Monitor (Order Direcy)... $548.

Cc3:

GPIB 4-488 $395
..GPIB 483'D$ 70
GPIB 4838-U $100
..GPlB 488-R $100

Series 11

WHICH EDITING “SMART-TERMINAL” MONITOR ROM
IS BEST FOR YOUR C1P?*

pamifan  M10F
POLETHATIS L]
nICPO [MIIRFACT

VERSTOHW |
1977 DY MICROS

1w ISkLGr Tap “Ff
Tesfias aar bLanaTs
YuECE 13 & miw #2parl

READYwI® RDTICL Td7 44

5 roan-TERR E01TING

A Za&a COLURM DISFLAY
FLOFFY D15k DOOYSYRAP

AOM-TERM ROM-TERM 1t

FEATURES AVAILABLE ON BQTH ROMS AY THE TOUCN OF A KEY:
[ Enter "Sman Terminal” mpae for communications with a ime shars Dual-up computer
nefwork
Se'ec! half-auplex/full-duplax operstion.
Sejec! auto or maaual line feed at carfiage return
Transmil a pre-preparad memory file ‘rom C 1P 1o remoltu con puter This memary file
can be a mesange letter or program and s scrit 8t full speed — saving bme and
lelephone expense. Progranis can de histea lo mamrary Yile wrile in pasic
Receive a maessage of progeamiorall transachin sl into 8 memaory flle lorlater review
GRVILEO (€ZOIDING 6/ 1Epe ana pnating Tha fic can be dawnlcaded te basic afterynu
exit 1he “smart tgrminal” aode
Uploading/downloading of pregrams can bn dene in this memary Yl manner ¢
awectly 1810 BasIC by USINg a new senal oulpul thsirdules wmf u new “Contcoli ™ icad
command
Return 1¢ basic prcoram opershian af (he samg poinl ¢! execulinn from which yau
anfered Ihe ' smart-terminal’ mege
“Smart-Terminal” mode can bHe ulilized wili the modem/iglephone gisconnected in
otdecioprepare memaory es typu diractly 1o senal printer sendmamory hlgsto printer
of lape &N Lo view lapes witneut mlerference trom basic ' Syntax Errar”
The serial output destrdutor can be turned an ang oft watn a” “contral §” keystroke acwith
a poke which allows easy control of a serisl prinler from basic.
Basic program lines csn be recalled, edited and re enterec The editing includes
backspacing. forward spacing. deleting. typing over. insening new text, and
changing )ine o (duplicating a iiney During editing. Ine cursor position ang display ate
wrapped around, allowing operation on and @isplaying ol an entire line up fo 72
characters long The preparation of ne numbered messages tan ulilize these {features
— extramely handy for poor spelting. 1ypssts like me!
Keyboard has been completaly corrected to pravice standard typing formal By tne
use of the control and repeat keys as moditiars any character in fse full USASCI! 128
character set csn be entared (rom the keybosrd. This will give you all Ihe
characters you need for running Pascal ond other high level languegesin a ramate
computer.
® Video oulput may be haltea at any lime (Or ensy viewing
L ] Screen clear at keysiroke
ALL FEATURES ARE ROM RESIDENT AND ALWAYS AVAILABLE AY POWER ON.

ADDITIONAL FEATURES PACVIDED IN THE ROM-TERM:

® Disk baootstrap — In disk operalion you can alternate between ROM Banic and Oisk
Baslc with a keystroke Can Warm Start Disk Basic.

@  Easytransferof programs between disk and ROM Basic {Use Ine ROM Basic for editing
disk basic orograms.|

L] Momory filaa can bae stored or recalled in Disk Basic, ROM Basic or the “Smart

Terminal" interchangeably
ADDITIONAL FEATURES PROVIDED BY ROM-TERM Il

® A4Bcolumnvideo display on series 1C1P(Revision 0" Superboard). Selection o148 or

24 cotumn video with a "Conlrot-V" keysiroke Correcied "Syntax Error’ messages .

“AECOMMEND THE ROM-TERM If FOR NON-OISK OPERATION OF S8ERIES i) C1P (OR
REVISION "D" SUPERBOARD) AND THE ROM-TERM FOR ALL OTHER SYSTEMS.

MEM-56K CMOS STATIC MEMORY BOARD

VzAmpat 5Vol

Printer Porl

Date Transcei
Enhanced
Monitoc Rom

Compact-Flaf
PrnterCanle

60 Cycle

8K Memury

Clock
Salection at
any of
48K Mamory 16 Memory
Parhitigny
Stanaara
All logie Aus
socketed
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ULTRA-LOW POWER — By using CMOS Stafic
RAM Memory.

of power 18 used by the Address Line Buffessana the

MULTI-USER — Canbeaddressedforanyaotihe 18
multi-user memory partiltons. The low power and
stngie memory bdoard/partition simplity insiallation
and provide a typicat $1400 saving for a 3-user
systen.

fhe total power consumplion :5 adout
ts when popuiatedtor 48K Infact most

veIS

MICRO-INTERFACE
3111 SO. VALLEY VIEW BLVD., SUITE 1-101
LAS VEGAS, NEVADA 89102
Telephone: (702) 871-3283

Cneck witn your locsl Deale: or Order Oiredt
Phone orders accented
TERMS- Check/Money Ordesz/Master Charge/M1SA
Sent POSTPAID ON PREFPAID OADEAS.
Foreign Orgers: Prepaid only.
Aad 5% tor handling/shipping
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Computers
for people:

800m 5699

410 Recorder $59 00
810 Disc¢ Drive $444 00
822 Prirter $359 00
B2% Printer $629 00
830 Moogem $159 00
820 Printer $269 00
850 Interlace $159 00
New DOS 2 Syslam $21 06
CX70 Lignl Pen $64 00
CX30 Paddie $18 00
CX40 Joy Skek $18 90
CX853 16K RHAM $83 00
Microtek 16K RAM $75 00
Mictotek 42K RAM $169 00

One year extended werranly ......._....... ... $50.00

ATARI 400
1 16K. ... $329

/ % 32K.... $478
(;%—4&(. .. $555

Intec 48K Board. ... ... ... .. .. Ll
ATARI SOFTWARE

CX404 Ward Processor $118 00
CX404 PILOT S68 00
CX&13 Microsntt Basic $68 00
CX4101 Invitation To Progeaming | $17 60
Cx4102 Kingaom $1300
CX4101 Statislics $1740
CX4104 Mrahng List, 31700
CX4105 Blackack $413.00
CX4106 invitation (& Pragraming 2 $206.00
CX4107 Biorythm $13.00
CX4408 Hangman $13 00
CX4109 Graphk It $17 00
CX4110 Touch Typing $20 ¢0
CX&111 SPACE iNVADERS $1700
CX4i112 3rates & Capntals 87300
CXatt. Furopean Countrnias 8 Capitals $:300
CX4115 Murigage & Loan Analysis $1300
CX4116 Personal Fitness Pu)gvam 353 00
CX4117 Invitaton To Programing 3 $20 0C
CX4116 20 Conversahionagl LanGuages i | $4500
CX4121 Energy Grar $1300
CXL400 Fgucational Master 32100
CX6001 17 Taln & Teach Senes (vat $23 00
CX8106 Bona Analyss $20 00
CXB107 Stock Anulysie §20 00
CX8101 Stock Charting $20 00
CXL4002 Basic Compuling Lanquagn $46 00
CXL3003 Assembler Edilor $46 00
CXL4004 Baskelbail $24 00
CXL4005 Video Easel $24 0O
CXL4006 Super Breakout $3000
CKLA0O? Music Camposer $45 00
CXL4003 Chess . §30 00
CXL40103-D Vewe-Tac-Toe £24 00
CLS4011 STAH RAIDERS £39.00
CXL40t2 MISSLE COMMAND $32 00
CXL4013 ASTEROIDS $32 00
CXL2&D15 TeleLinx $26.60
Visicale $149.00
Letter Perfect (Worg Processor) $109.00
Source $89.00

(xcommadore

CBM 8032 $1149

4018

4037

8096 ..

C8M4a022 Prinier

Tally 8024

CBM C2N Casselle Driva
CBM404C Duai Disk Drive
CBMB050 Dual Disk Drive
CBM 2031 Single Disc Dave. .
CBM 8300 Lelter Qualty Printer
CBM 8023P 132 Column Printer

SOFTWARE
WordPro3 Plus
WaordProd Pius
Commudore Tax Package
Visicale
8PI General Leyyer
OZZ infarmanlion Sysiem
Daow Jones Portlolia
Pasca:
Legal Time Accounting
Word Grall 8D
Create-A-Base
Powel
Socket 2 Me
Jingsam
MAGIC

$799 00
$999 99
$179500
$629 00
$1699.00
$69 00
41039 00
£1349 00
. 8525.00
$1793.00
. 8799

$229.00
$329 00
$399.00
$149.00
3329 00
$329 00
512900
$239 00
$449 00
$289 00
§249.0¢
$89 00
$2Q 00
$§Call

§ Call

;_ . -E\

VIC20 $259

Vi TV Moaual
Vic Cassetle

Vic 6 Pack Program

VIC1530 Commaoadore Datasselle

VIC1540 Disk Drive

ViC15%5 VIC Grapnic Printer

VIC 1250 3K Memnty Expanscet

WIC11 1) 8K Memory Expanaer

VIC1011 R8232C Terminal Inleslace
VIC1112 VIC IEEE 488 Interface

VIC1211 VIC 20 Super Expander

VIC1212 Programmers Awd Gartridge
VIC1213 VICMON Macrine Language Monitor
VIC 1901 VIC AVENGERS

VIC 1904 SUPERSLOT

VIC1806 SUPER ALIEN

VIC 1807 SUPER LANDER

VIC 1908 DRAW POKER

VIC 1909 MIDNIGHT ORIVE

VT106A Recreation Pack A

VT<07A Home Calcutahion Pack A .

VT164 Programmabte Cnaracler! G(a’negvaof‘l..s
VT222 VICTerm i Termimal Emutator

$19 00
$69 00
. 82200
$69 00
$295 00
$399 00
$32 00

. $53 00
$43.00
$86.00
$53.00
245.0D
$45.00
$2300
$23.00

. $1500
$232.00
$23.00
$23.00
£44.00
$44 00
$12.00
$9 00

HEWLETT
PACKARD

p

HPe85 $2595

NEW! HP«125 $3295 00
HPsa3 $1795.00
HP+85 16K Memory Module $24500
5% " Dual Master Disc Dave $2129.00
Grapnics Plotter (7225B) $2079.00

Call for HP Soltware Prices & Informatoon
Callfor Calculalor prices

TI-99/4A $379

PHC 004 T1.95/4 Home Computer $399 00
PHP 1800 Teiephone Coupler £169.00
PHP 1700 AS-232 Accessories Intertace $169.00
PHP 1800 Disk Drive Controller $238.00
PHP 1850 Disk Memory Duve . $389.00
PHP 2200 Memoty Expans<on 132K RAM) . $239.00
PHA 2100 R.F. Moduialor $42 00
PHF 1100 Wired Remote Controllers(Pain $31.00
PHM 3006 Home Financial Decisions $26 00
PHM 3013 Personal Record Keeping $43.00
PHD 5001 Mailing List . $60 00
PHD 502% Checkbook Ma"agev $18 00
PHM 3008 Video Chess $60.00
PHM 3010 Physicai Fitness §26 CO
PHM 3009 Footaall $26 CO
PHM 3018 Video Games | $26 00
PHM 3024 Indoor Soceer $26 00
PHM 3025 Ming Cnalicngers $22 00
PHM 3031 The Altack §£35 00
PHM 3032 Biasto $22 00
PHM 3033 Blackjack anit Poker $22.00
PHM 3034 Huslic $22 00
PHM.3036 Zero Zap $18.00
PHM 3037 Hangman $18.00
PHM 3038 Connec! Four $18 0Q
PHM 3039 Yahizee $22 00
PHM 3017 Terminal Emuator | $39 00
PHM 3026 Exlended Basic 388 00
PHM 3035 Termmal Emylator i $45 00

Call for the best prices on

PRINTERS
by Epson, Dlablo, TEC and Tally.

DISKS

by Atari and Maxell.

NO RISK ¢« NO DEPOSITON PHONE, C.0.D. OR CREDIT CARD ORDERS.

st computer mail order ..

OVER 40 YEARS EXPERIENCE (N SOPHISITICATED ELECTRONICS

501 East Third Street
Wiillamsport, PA 17701

800-233-8950 [gg HOW TO ORDER:

se

Phone orders Invited or send check ar money order and recalve
frea shipping in 1he continenta! United States. PA residants add
8% salas tax. Acd 3% for VISA or MC. Equipmant subject to price
change and avallablitty without notice.

800-648-335I

P.O.Box 6689
State Line, Nevada 89449

/

&1 7) 327.9875
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From Here to Atari

Jim Capparel!
297 Missouri
San Francisco, California 94107

This month I’m going to talk about the
vertical blank [Vblank| interrupt. I will
give you a working definition of what
an intermpt is, then discuss how
Vblank fits into the overall intermpt
structure, what is accomplished in this
time period, and how programmers may
access this interrupt for their own use. [
will also provide a simple program to il-
lustrate the use of Vblank vectors and
how to insert code at VVBLKD.

Recall last month, in my discussion
of raster scan graphics, that the term
vertical blank is given to that time
period when the electron beam is turned
off and returned to the upper left corner
of the video screen, ready to start trac-
ing a new frame. The number of ma-
chine cycles available at Vblank is
some fraction of 29868 machine cycles
that arc nceded to trace one entire
television frame. In the normal gra-
phics 0 {text screen), approximarely
7980 machine cycles are left over at
Vblank to be shared by the Operating
System Vblank interrupt service rou-
tine (ISR) and any programmer supplied
code. The term interrupt applies to any
signal, originating from hardware or
software, which serves to suspend nor-
mal mainline program flow.

When an interrupting event occurs,
the program counter (PC) and processor
status registers are automatically saved
on the system stack. The processor
then executes special code referred to
as an intermipt service routine (ISR},
The address of the ISR is found jn a
memory location reserved for this pur-
pose, called an interrupt vector. When
the ISR js finished, the values of the PC
and status registers arc retrieved from
the stack and processing of the sus-
pended program s resumed as if nothing
had intervened. This all happens at
machine speed — in hundreds of
microseconds.
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The vertical blank interrupt is an
essential part of the Atari operating
system and appears as a non-maskable
interrupt (NMI} to the system. The
NMI is only one of three possible inter-
rupts that the Atari can process. These
three, chip reset, NMI, and IRQ, are
analyzed further by interrupt service
software. Whenever an NMI or an JRQ
signal occurs, the appropriate service
routine is executed. These service rou-
tines inteyrogate a status register to
isolate the interrupting source. See
table 1 for a breakdown of vectors and
contents for each type of interrupt.

It’s apparent from table 1 that all
NMI interrupts are vectored through
location SFFFA to the NMI interrupt
service routine (ISR] starting at address
$E7B4. Since there are three possible
causes of an NMI, the ISR must deter-
mine the source of the interrupt by in-
terrogating an NMI status register at
address $D40F. This location, called
NMIST in the documentartion, has bic 7
set when a DLI occurs, bit 6 set when a
Vblank occurs, and bit 5 set when the
system reset button has been pressed. If
neither a DLI nor a system reset caused
the NMI, then a Vblank interrupt is
assumed by the ISR and the processor
jumps to the address contained in the
vector at $0222.

‘There are actually two vectors used
by Vblank through which a program-
mer may introduce additional or re-
placement code. One vector, referred to
as vertical blank immediate vector
VVBLKI, is at address $0222. This vec-
tor normally contains the address
$E7D1, the start of the system Stage 1
Vblank ISR. Should it be necessary to
either replace system functons or
simply perform operations prior to the
system code, then you would use this
vector. The other vector location, called
vertical blank deferred VVBLKD, is at
address $0224. This vector nommally
contains the address $E93E, which is
the start of code for the system return
from interrupt. The contents of $0224
would be changed to point to new code
when your operation was needed after
system housckeeping was accomplished.

The Vblank process is actually
divided into two stages. Whenever a
Vblank NMI occurs, the following
events always happen:

1. Processor registers A, X, and Y are
pushed on stack.

2. Interrupt request is cleared by
writing zero to $D40F.

Table 1

INTERRUET VECTOR 1SR |LOCATION

CHIF RESET FFFC E477

NMT FFFA E7E4
Display list Jump thraugh 0200
Vertical Elank 0222 and 0224
S/Reset key E474

IRQ FFFE E&4F3
Serial bwus output ready jump throwgh 0200
serial bus output complete 0z0A
Serial bus 1nput Teandy 020E
xSerial bus proceed line 0202
x§erial bus interrupt line a204
xFokey timer 1 0210
xFokey timer 2 0212
wFokey timer 4(Bug in 0.8. timer 4) 0214
Keyhoard key scan 0208
Bresk bkey TRz
%6502 break instruciion 0208

% These veottors are unused by the 0.S, and are initialized to

point to an RTI instruction.
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SET UP NEW VECTDR WITH A BASIC USR CALL A=USR(1534)

10 2 »x PROGRAM EXAMPLE 1 xx
20 ;FROGRAM SETS UP A UVEBLKD ISR
30 )
40 3
S50 ; NEED 7O DO THIS WHENEVER SYSTEM IS RESET.
oodoo 40 x= 2600
0600 &8 70 PLA
0601 A907 80 LDA #7
04603 A206 S0 LDX %04
0405 AD040 0100 LDY #$40
0407 205CE4 0110 JSR  SEA4SC SET
0460A &0 D120 RTS KRETURN
0130 ; wx@ Xx XX XX
0140 ; ROUTINE AT DECIMAL 1400 IS
0150 § PUT A NUMEBER FROM 1 - 5 IN
0160 3 USE POKE 1548,N
0170 ; THIS IS THE ISR WHICH SIMPLY WASTES TIME.
040B 0180 X= $440
0440 A&00 0190 LDX 0
0442 A400 0200 LOoY 0
0644 E8 0210 LOOF1 INX
0645 EC2006 0220 CPX $420
04648 FOO03 0230 BEQG LOOFZ
0444 18 0240 CLC
0448 90F7 0250 BCC LOOFP1
0440 C8B 0260 LODF2 INY
044E CC20046 0270 CFY $4820
0451 FOOD3 0280 BEQ EXIT DONE 7
0453 18 0290 CLC
0454 90EE 0300 BECC LOOFY
0856 4C3EEY 0310 EXIT JMP  $E93E

PUT IN PAGE & OECIMAL 1534
NULL. VALUE FROM BASIC
INDICATOR FOR VVBLKD

HIGH BYTE FOR VECTOR ADDR
LOW BYTE FOR VECTOR ADDR
UF DEFERRED VECTOR
TO EASIC

DESIGNED T0O WASTE TIME.
DECIMAL 1548.

INIT COUNTERS

INCR COUNT
DELAY VALUE

FORCE BRANCH

DELAY VALUE
NO-FORCE BRANCH

TAKE NORMAL VELANK EXIT

COLOR VIDEO MONITORS

« COMPOSITE VIDEO INPUT, NTSC:
TC-700 13" coior monitor/TV receiver,
switchable, §399.00. TC-900 19" mon-
itor/TV receiver, $495.00.

« Sony TV to video monitor conversion
kit, MCK00; optoisolator input, $135.00.

* RGB VIDEO MONITORS: Analog or
TTL drive, 380 x 350 resolution.

13 CRM-13 $485.00

19” CRM-19 $575.00

18" Trinitran, 3 modes, RGB, compos-
ite video, TV, $1095.00, CM 15 RGB.

*» RGB converter board for Apple 11,
provides RGB video and sync; mod.
VCB-A2.$179.00.

«Sony TV to RGB and composite video
monitor conversion kit, RGB-100:
$295.00 (available fanuary 1982).

For additional information, contact:

Video M anketing. Tuc.
P.O. Box 339
Warrington, PA 183976
{215) 343-3000

DEALER INQUIRIES INVITED

3. Jump through VVBLKI normally
pointing to Stage 1 Vblank.

When Stage 1 processing is ex-
ccuted, it increments the three-byte
counter called RTCLOK at addresses
$12, $13, and $14. Location $12 is the
most significant byte. This counter
wraps to zcro after approximately 77
hours and then continues counting.
The attract mode is also processed at
Stage 1; that is the process which
causes the colors on your screen to start
shifting if no key has been pressed on
the keyboard in the previous nine
minutcs.

Additionally, system timer 1 at
locations $218 and $219 is decre-
mented if it is non-zero. When the
counter goes to zero, an indirect JSR is
performed viz a vector at addresses
$226 and $227. Note that an indirect
JSR is performed by copying the address
from the vector to the stack and ex-
ccuting an RTS instruction.

At this point a test is made to deter-
mine if a time-critical section of code
was interrupted. If either the I bit in the
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processor status register or the critical
flag at address $42 are set, then the in-
terrupted code is assumed to be time-
critical. When this occurs, the registers
arc restored and an RTT instruction is
exccuted.

The critical flag can be set by a
Serial 1/0 in progress. If no time con-
straints are present, then Stage 2 pro-
cessing is begun. It is in this section of
code that IRQ interrupts are enabled,
keyboard auto repeat logic is processed,
keyboard debounce is performed, and
system timers 2, 3, 4, and 5 are pro-
cessed. In addition, the color data for
playfield and player/missiles are up-
dated. This color data and other RAM
locations, called shadow registers, are
copied into their associated hardware
locations. Stage 2 also reads the game
controller data from Jacks 1, 2, 3, and 4
into RAM memory.

To insert code either at VVBLKI or
VVBLKD, the address where the new
code resides must be placed into the
appropriate vector. A system routine is
provided at $E45C. This routine in-
sures that both bytes of the vector will
be updated while Vblank is enabled. A
vertical blank can be processed during a
call to this routine. The routine is called
SETVBV in the documentation and the
calling sequence is:

reg A (update indicator)

= 1-5 then update timers 1-5

= 6 for immediate Vblank
vector VVBLKI

= 7 for deferred Vblank vec-
tor VVBLKD

reg X = Most Significant Bytc of
vector address
reg Y = Least Significant Byte of

vector address
JSR SETVBV Jump to subroutine

The A, X, and Y registers may
be altered.

The display list interrupt will
always be enabled on return.

A knowledge of processing inter-
rupts and inserting code at interrupt
veetors is essential to get the most from
the Atari. With this example you
should have enough information o ex-
periment with the Vblapk vectors.
Interrupt-driven sound control, page
flipping, animation techniques, greater
color control, and many other pro-
cedures are possible.

AICRO
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List Scroller

This program lets you scroll
forwards or backwards through
a listing to view any part of a
BASIC program without requiring
a series of keyed LIST
commands.

Colin Macauley

39 Shoalhaven Street
Werribee

Victoria 3030
Australia

The problem with editing a BASIC pro-
gram is that a LIST only displays a
small '‘window' of your program.
Often you wish to view outside this
window, which requires a further LIST.
This can be very frustrating because the
screen depth never appears to be long
enough to display all the program lines
desired, especially on my OSI Super-
board. Each subsequent LIST scrolls a
lot, if not all, of your previous listing
off the screen.

Word processors have the ability to
scroll through a document, either for-
wards or backwards, to allow for oper-
ator insertions, deletions, etc. My pro-
gram is similar in operation and allows
continuous controlled forward or back-
ward scrolling through a BASIC pro-
gram after a LIST.

The keys used are '‘CTRL-A"" for
backward scrolling and '‘CTRL-Z"’ for
forward scrolling. Holding down the
keys will allow continuous scrolling
until the keys are released. The pro-
gram is located in RAM unused by the
OS! BASIC interpreter, and is not lost
by warm and cold starts to the system.
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To use the program, the BASIC input
vector ($218,8219) must be re-set by
typing in the following:

POKE 536,34 :POKE 537,2<CR>

to divert keyboard input through my
program. Thus, when you want 10
review your own BASIC program, a
LIST (e.g. LIST 10} should be entered
and the program listing on the screen
manipulated, using the CTRL-A and
CTRL-Z keys.

Operation of the program is difficult
to follow unless you are fully conver-
sant with che storage and tokenizing of
BASIC program lines, and the routines
involved in actually running a BASIC
program. Essentially, the program di-
rectly manipulates the input buffer to
causc a serial supply of single line LIST
instructions to be entered and run
while the previously described keys are

depressed. Further information regard-
ing BASIC operation, with references to
specific subroutines in the 8K BASIC
ROMs, may be found in The First Book
of OSI by Jim Williams and George
Dorner {Aardvark Technical Services},
and OSI BASIC in ROM by Edward H.
Carlson.

The sample run shows how the pro-
gram works by scrolling forward
through a BASIC program until line 150
(CTRL-Z) and backwards from line 150
until line 90 (CTRL-A).

Colin Macauley is a qualified physicist
and 2 member of the firm of Callinan and
Associates, Patent Atcorneys. He uses a
modified OS] Superboard Il and is mainly
interested in untility-type programming.
His current interest is development of
software for his brother's minimum chip
6502-based computer which has software-
controtled video.

Figure 1: Sample Run

133 U=R4|

159 V==t

130 L=R#1

9¢ FOR H=t T3 2

1ed FUR R=2 TD & G¥cP -
(13 FUR #2P1 TO F2:FOKE m_Q:NEXT N

128 FOR #=F1+K T0 P2 STEF 3:PORE B, T:inELT 4

149 FO0R H=F1 TH P2

148 FOR A=P1 10 F2

128 FOR m=fFisR 10 £2 STEF 3:FOKE A.T:NEXT K

(13 FOF ig=f1 TD P2:FOKE N.GIWEXT A

163 FOR R=2 10 @ 5TEF -1

MICRO - The 6502/6809 Journal

57



Listing 1 324€ 8 Y
92312 PELY 824F (8 TRY
8222 JENABLE NSO FRINTZR 4250 [ THY
9212 Av4C Luk H84¢ 8251 E1AA LDA (3AA). 7T
¢224 B542 ST 343 9353 48 PHA
@224 S6ET CHAR. FRUN KETYRD. 9254 68 OEY
8724 DERAFF  JSK $FFUA 8255 K14A LDA ($AA).Y
9229 ICHECR KEY 9257 ;LDAD INPUT RUFFER
3229 L9 CHP HYB1 4257 4CA602 INF SCRO
4228 Fa20 KEQ UP 8254 ;
3220 €914 CHF H31A 9258 ;SCROLL THRU DESCENDING L INE NOS.
922F Faui BEQ DUUN 8254 8A UP TXA
8231 49 RIS 6258 48 PHA
#2312 » #25C 98 TYA
3232 (SEROLL THRU ASCENDING L INE NGS. 435D 4B PHA
6232 BA DOUN TXA 02SE ;PUT PRESENT LINE HO. PGINTER ADBR. IN 4AA.AK
9233 A8 PHA 825E 2832A4  JSR $a432
2234 98 1YA 8241 ;SAVE $AA,AR IN 3D0C,0D
$235 48 FHA 8241 ASAA LDA $AA
8234 ICHELK NEXT PROBKAA L INE 9243 850C 8§74 40C
236 4839 LOY K490 8265 ASAE LDA $AB
3238 B1AA LDA (dAd),Y 3267 850N STA $DD
8234 SEND OF PROGRAN LINES? 8245 AddE UP3 LDY H$00
8234 C948 CNF B84 8240 BIIC LDA (4DC).Y
$23C 090E BNE DDUN1 824D JEND OF BASTC PROGRAN LINE?
823E IHDL.BRA TO SET UF SCROLL 826D 986 CNP #3640
823E C8 INY B24F ;ND,CHECK TF 0UT OF RANGE
@23F Bl1aA LEA (3A4),Y 826F D819 BNE UP{
8241 €988 LHP M348 8221 €8 INY
8243 D897 BNE DOWNI( 8272 BIDC LDA (3DC).Y
8245 IYES,RET. 10 BASIC 9274 ISTART OF PREVIODS LINE?
8245 48 DOUNA FLA 8274 CSAA CHP $an
3244 AR TAY 6274 sNOLCHECK IF OUT OF RANGE
3247 48 PLA 8276 D912 BNE UPT
3248 AA TAX 8278 cB INY
4249 2988 LDA #3060 427% BIDC LDA (4DT).Y
@248 49 R15 8278 C5AB CNP $4B
g24C 1GET NEXT LINE NO. 927D D8aD BNE UP{
824 Ades GOUNT LY H3g8 B27F ;SET UP LINE NO. {Continued)

Z-FORTH IN ROM by Tom Zimmer
5to 10 limes faster than Basic. Once you use it, you'll never go back to BASIC!
source listing add

0SI FIG-FORTH True fig FORTH model for 0S65D with fig editor named fiies, siring
package & much more

TINY PASCAL Operates in fig-FORTH, an exceplional value when purchased with forth.
TINY PASCAL & documenialion
FORTH & TINY PASCAL

SPACE INVADERS 100% machine code for all systems with 64 chr. video. Full color & sound
on G2, 4P & 8P systems. The fastest arcade program available.

PROGRAMMABLE CHARACTER GENERATOR
Use OSI's graphics or make a complete set of your own! Easy 1o use, comes as a kit.
2 Mhz.Dpoaros

PROGRAMMABLE SOUND BOARD
Complete sound system featuring the AY-3-8910 sound chip. Bare boards available,

Ing

ut

32/64 CHARACTER VIDEO MODIFICATION
Oldest and most popular video mod. True 32 chr. C1P, or 32/64 chr. CAP video display.

Also adds many other options.

ROMS!!!
Augment Video Mod with our Roms. Fuyll screen editing, prini at selectable scroll. disk supporl and manysrnore

features. Basic 4 & Monitor 44 95
Basic 3 $ 1895

Al) 3 for $ 59.95

65D DISASSEMBLY MANUAL by Software Consultants. First Class throughout.
A must for any 650 user. $ 2595

NUMEROUS BASIC PROGRAMS, UTILITY PROGRAMS AND GAMES ALONG WITH HARDWARE PROJECTS. ALL
PRICES ARE U S FUNDS. Send for our $1.50 catalogue with free program (hardcopy) Memory Map and Auto Load
Routine.

3336 Avondale Court
windsor, Ontario, Canada N8E 1X6
{519) 9692500

3488 Countryside Circle
Pontiac Township, Michigan 48057
{313) 373-0468

progressive comp
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827F
1289
2281
1283
8284
1285
82827
8287
8284
#284
#28C
g28E
4259
22%2
8294
42¢4
8298
8299
8299
8298
2291
a2%F
9241
4243
B2A3
B2A4
2244
2244
2244
B2a4
g247
92A8
82A8
924K
6248
a3aE
GIAE
g2E8
@282
2254
82Bs
8286
6238
4284
oKL
82KC
J2Bf
a2C1
91C3
8205
22Cs
aicy
gLy
9209y
g2CH
82C8
#2CT
a2CF
42D6
32101
8202
3213
3205
8209
3217
6203
g21A
a0k

L]
c8
RIDC
40
88
B1DC

4CA4H2

ASDD
£982
Dgd9
ASDC
CoFF
D@43l

4C4582

C4DC
A35DC
C9FF
bgcs
C4DD

18
98C3

A8
68

280 4F

206E89

AT12
85C3
A549
85C4

A999
8513
A28

kD@18
9ed
F3gé
9514
b2¢]

18
9JF3

9514

A2FC
%4
Asc
Ad

220 4CFaAl

Listing 1 (Continued)

IRY

INY

LDA (3DC),Y

PHA

DEY

LDA ($DCY,Y

yLOAD INPUT BOFFER
JHF SCRQ

;TEST FDR QUT DF RANGE I& BELOU $42FF
Ur1 LOA $DD

CMP Hea2

BNE VP2

LDpA $0C

CHP RSFF

BNE UP2

JYES,RET. TOD BASIC
JNP TIOUKR4

;BURP SEARCH ADIR.
UP2 DEC $0C

LDA $]C

CHP W4FF

BKE UPI

DEC $DD

(LOOP TO FIND END OF LINE
cLe

BCC UPY

’

JLOAD INPUT BUFFER

JLINE NO. LO IN Y, HI IN A
SCRO TAY

PLA

SCONVERT TO FLOATING FBINT
JSR safin

TCONVERT TO ALLI1 SYRING
JSR $BF6E

(SET UP POINTERS TQ 9EC ROUTIHE
LTA RS12

STa 3C3

LDA Hedd

5TA 4Ca

+LI5T TOREN

1.DA 449%

STA 413

DX W99

JASCI1 STRING 10 EUFFER
DOUNS LOA 381481.X

LHP H48d

PER DOUN2

STA 814X

18X

CLC

RCC DOWNI

SINSERT NULL

DOWN2 §Ta ¢14,X

'DISARLE #SG. PRINTER
04 H908

574 $43

FL&

TAY

PLA

TAX

57X 400

‘RESTORE SF TO ALOID STACK OVERFLOU
LOX M9FC

X8

Lbin $DC

TaxX

SBASIT EXECUYIUN ROUTIHE
INF $AGFS

No. 44 — January 1982

' N\
N /
»RRRBL USORNEER. ARRRAEERNE
JauguRuL [(TT1I T T SEREESRNRNA
JAmPp- ‘aai L] AL LY au
am’ ae A0 [ )3 [ 1]
1] u WA =R L1
as an 48V 1]
aw (11t 1ti1 1. L L]
s AENSE HESENEEES’ HEEREE
J9 FSwER @8 " apkenw
[ 1] [ IR [ B s
ul. 80 HE "t s
VSR, &2’ NS @i a
ashumar as teu, e
~Naganr . L L1 .
HEPRENSN. ar Aumr
GENNEEESE. ae ARSY
a L1 an AW
ng N g ARRF
an an NRJEmr
1] 14 EEuEy <
AESRuURARER’ mmar o
1L LT L [ L ES
um ARREL )
as ESEEEEES (TR 11N
[ 1] ;BENEEERE R NNEL
[ £ ] 10F L e
aE aer 14 L] AL L 1IN
L] na’ i us Al 1N

Reproduce either Page 1 or Page 2, hori-
zontally or vertically on the paper; or,
reproduce both as a two page panorama
with both pages butted in perfect regis-
tration.

Compose your picture by framing, crop-
ping, positioning, window-erasing, and
adding text annotation (upper/lower case,
punctuation, numerals and expanded
symbology) in all four directions.

GRAF-PAK imposes no scale factor limita-
tions: if it will fit on the paper, GRAF-PAK
will reproduce it. GRAF-PAK displays the
available scale factors, which depend
only on your printer dot density, paper
width and chosen cropping boundaries.

Eleven pages of Instructions, Examples and
Pictures!

PRINTERS POST-PAID
SUPPORTED PRICE
EPSON  MX70/80/100 $34.95
IDS 440G/445G 34.95
460G/560G 39.95
ANADEX DPS000 thru 39.95
DP9501
NEC PC 8023 34.95
3510/3520/3530 39.95
5510/5520/5530
7710/7720/7730
SmartWare

2281 Cobble Stone Court
Dayton, Ohio 45431
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SPEED

PoOwWER

EFFICIENCY

FBASIC: BASIC Compiler $155/$10

e FAST efticient machine code written
with the ease of BASIC.
® SPEED-optimized, native-code compiter.
® INTEGER subset of OSl-supplied BASIC.
® DISK based: No probiern with size of
source or object files.
® EXTENSIONS to BASIC:
- Simple intertace to system hardware
and software.
— Direct access to 6502 registers.
= Array initialization.
- Optional absolute array locations.
- WHILE and other structures.
- Simple techniquée for combining
compiler and interpreter advantages.
e FULL system: utilities (plus source),
manual, and many useful examples.

R-EDIT: Editanyprogram $40
or text with ease!

® FULL CURSOR control. Edit anywhere on
the screen,

® INSERT, replace, add, delete.

e ONE KEY stroke and you're editing.

® BASIC, assembler, etc. can all be
edited without reloading editor.

® RAM-resjdent: Always ready!

® SYSGEN relocates R-EDIT and customizes.

o

o//wdre

Data Resource Corporation
Suite 204
1040 Lunaai Street

Kailua, HI 96734  (808) 261-2012

~ OSI

656D3 SYSTEMS

SPUL-65: Printer Spooler $95/$10
Virtual Indirect File

® STOP WAITING for your printer!
® PROCESS words, write programs...all
while printing!
® QUEUE lets you pile on print jobs.
e MULTIPLE COPIES printed with top and
bottom page margins.
® SYSGEN relocates SPULB5 and gives
extensive customization.
® INDIRECT FILE commands produce disk
files giving you:
- A virtually unlimited temporary file.
- A link between incompatible files;
for example, use WP-2 for extensive
BASIC editing.
= Ability to merge multiple program
segments.

XREF: BASIC Cross Referencer $25

e TABULATES:
- Referenced line numbers.
- Variable names (numeric, string,
array).
- Defined functions.
e FAST machine language program.
e DISK based: Handles large BASIC source
files on any drive.

CP/M to OSI Disk Translation

Frustrated by all those good CP/M disks
that won't run on your OSI CP/M system?
It's that special OSI disk format! And
we can fix that Just send us vyour disk,
$15, and you'll soon have an OS| compat-
ible disk.

Manual orders applied to software
purchases. Programs supplied on 8-in,
single-density, single-sided disks.
Hawaii residents add 4% tax




GRAPHICS
FOR OSI COMPUTERS

¥¢ You Can Produce The Images
Shown Or Yours And Program
Motion With Our 256 By 256 High 2=
Resolution Graphics Kit.
Thats 65,536 Individually Controlled
Points On Your TV Screen.

v¢ Increase Column/Line Display.
You Can Set Up Your Own Graphic

~ Pixels Including Keyboard Characters o«
And Unlimited Figures.

s This Kit Includes All Parts, Software
And Assembly Instructions Required
To Get Up And Running.

The Included 8k Of 2114 Memory
Is Automatically Available When
Not Using The Graphics.

Boot Up And See 8k More Memory. =

¢ Adding The Kit Does Not Affect
Your Existing OSI Graphics.

- Use Both At The Same Time ME
Or Separately. | 'i';é‘ -
<+ Buy The Entire Kit, | . .
Including Memory, For $185.00 B R s
Or A Partial Kit For Less If You And Manuals Call Or Write:
Have Parts. Board And MITTENDORF ENGINEERING
Instructions $40.00. Instructions T e e G

Include Software. (602)-935-9734




BOX 120
ALLAMUCHY, N.J. 07820
inc. 201-362-6574

HUDSON DIGITAL ELECTRONICS INC.

THE TASK* MASTERS

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

OMNIDISK 65/8 and 65/5 HDE DISK BASIC

Single and dual drive 8" and 5Y%” disk systems. A full range disk BASIC for KIM based systems.
Complete, ready to plug in, bootstrap and run. Includes PRINT USING, IF ... THEN ... ELSE.
Include HDE's proprietary operating system, Sequential and random file access and much

FODS (File Oriented Disk System). more. $175.00

HDE ADVANCED INTERACTIVE

DM816-MS8A DISASSEMBLER (AID)
An 8K static RAM board tested for a minimum of Two pass disassembler assigns labels and con-
100 hours and warranted for a full 6 months. structs source files for any object program.

Saves multiple files to disk. TIM, AlM, SYM, KiM
versions. $95.00

HDE ASSEMBLER

DM816-UB1 , Advanced, two pass assembler with standard
A prototyping card with on-board 5V regulator mnemonics. KIM, TIM, SYM and KIM cassette
and address selection. You add the application. versions. $75.00 ($80.00 cassette)

HDE TEXT OUTPUT PROCESSING SYSTEM

(TOPS)
DM816-P8 A comprehensive text processor with over 30
A 4/8K EPROM card for 2708 or 27186 circuits. commands to format and output letters, docu-
On board regulation of all required voltages. ments, manuscripts. KIM, TIM and KIM cassette

Supplied without EPROMS. versions. $135.00 ($142.50 cassette)

HDE DYNAMIC DEBUGGING TOOL (DDT)
Built in assembler/disassembler with program
Dm81 6-C_Cj 5 - s controlled single step and dynamic breakpoint
A 15 position motherboard mounted in a 19 entry/deletion. TIM AIM, SYM, KIM AND KIM
RETMA standard card cage, with power supply. cassette versions. $65.00 ($68.50 cassette)
KIM, AIM and SYM versions.

HDE COMPREHENSIVE MEMORY TEST

(CMT)
DISK PROGRAM LIBRARY Eight separate diagnostic routines for both
Offers exchange of user contributed routines static and dynamic memory. TIM, AIM, SYM,
and programs for HDE Disk Systems. Contact KIM and KIM cassette versions. $65.00 ($68.50
Progressive Computer Software, Inc. for details. cassette)
AVAILABLE DIRECT OR FROM THESE FINE DEALERS:

Progressive Computer Software Johnson computers Falk-Baker Associates Perry Peripherals

405 Corbin Road Box 523 382 Franklin Avenue P.O. Box 924
York. PA 17403 Medina, Ohio 44256 Nutley, NJ 07110 Miller Place, NY 11764
{717) 845-4954 (216) 725-4560 (201) 861-2430 (518) 744-6462

Lux Associates Laboratory Microcomputer Gonsultants

20 Sunland Drive P.O. Box 84

Chico, CA 95926 East Amherst, NY 14051

(8186) 343-5033 {716) 889-7344
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AICRO

The Single Life

Editor's note: This colwnn Is a
new, on-going addition to MICRO. The
purpose is to provide information
about, product evaluations of, and uses
for the single board computers and
their makers. Readers are encouraged
to submit entries for publication to:

Brad Rinehart
1508 Stanton St.
York, Pennsylvania 17404

So, you've put away your old single
board computer and have purchased
onc of the new personal computers. As
you unpack it from the carton you
marvel at the simplicity and ease with
which you can plug it in, turn it on, and
find something displayed on the screen.
Not only that, but it comes complerte
with pre-packaged software! Certainly
more appealing than the pile of bread-
boards and wirc lying in the corner.
Then suddenly you begin to reminisce
about the “good old days'’ when adding
a new peripheral to your single board
machine left a feeling of pride and ac-
complishment. Well, you're not alone.

Those days are behind us now. In
today‘s world, plastic packaging, pre-
packaged software, and intriguing
garpes havce taken the spotlight. What
most of us have failed to realize
though, is that most of the single board
promoters are still with us and are pro-
ducing some pretty sophisticated hard-
ware and software. Some of thesc man-
ufacturers even custom tailor their
hardware and software for OEM and in-
dustrial applications.

Many of these single board-based
machines have found their way into
schools, laboratories, institutions, in-
dustry, and of course in the homes of
computer hobbyists. OEMs may well
want to consider the single board com-
puter for its versatility, adaptability,
durability, and modular design. Many
manufacturers produce:

Backplanes
Memory boards

Disk controllers
EPROM cards

No. 44 - January 1982

RS-232, IEEE-488, and parallel
interfaces

A/D and D/A converters

Cabinets and enclosures

and a host of other items all designed to
expand and support one or more of the
current single board computers. This
type of modularity allows OEMs and
industrial manufacturers to include
necessary design functions in their pro-
ducts without incurring the expense of
unwanted or unnecessary hardware.

For c¢xample, Hudson Digital Elec-
tronics Inc. (HDE Inc.) supports their
line of TIM-, AIM-, SYM-, and KIM-
compatible (hence the name TASK
Masters) hardware with complete de-
velopment systems.

In comparison with the personal
computer manufacturers, the single
board people rely heavily upon OEMs
and industrial users to purchase their
products. Therefore, their products are
usually built to be durable, reliable,
sophisticated, and easy to maintain.
This explains the higher initial cost, as
compared to the personal computer,
which is normally built entircly on a
single board and packaged to please the
consumer. However, when one con-
siders the advantages to the industrial
user of modular design, this higher in-
itial cost factor can easily be justified.
For example, some of the single board
systems can be expanded from a single
five-inch disk drive to several double-
sided eight-inch drives simply by
changing the disk controller card and
drives. The software remains compati-
ble. In addition, because most do not
ise memory-mapped video, almost any
CRT or hardcopy terminal can be inter-
faced directly to them. This does create
a problem of providing software which
will interface to different brands of ter-
minals, but this problem can be over-
come, as we shall see later.

The problem of maintenance is
greatly simplified in a modular system.
To isolate a problem, one must only
remove and replace the individual
boards until the problem is corrected.
Then, the board that caused the prob-
lem is cicher sent for repair or repaired
by the user. In many cases a modular
system will still be operable even if no
spares are available to replace the
broken board. For example, if the prob-
lem were in a memory board, the sys-
tem might still operate, using the
memory available on other memory
boards which had not failed. Hence,
very little down time!

If the user does stock spare boards,
the cost is usually very minimal. Then,
after the problem has been isolated, the
broken board may be returned to the
manufacturer for repair. In addition,
Perry Peripherals on Long Island does
repair work on AIM, SYM, and KIM
boards. (Steve Perry told me that the
turn-around time is approximately one
week. )

Because the single board promoters
depend on those who use their products
in custom applications, they are most
cager to provide excellent customer
support. HDE, for example, provides
in-house engineering and custom soft-
ware development on a contract basis.
Other manufacturers such as The Com-
putcrist, Micro Technology Unlimited,
Systems Innovations Inc., ete., provide
detailed explanations describing how to
interface and use their products. Also
helpful are Perry Peripherals' applica-
tion notes concerning the AIM, KIM,
and SYM single board machines.

The single board people seem to
have taken a silent oath to standardize
the bus structurc of their products as
much as possible. Therefore, it may be
possible to use one manufacturer’s pro-
cessor board with another’s card cage
and mgemory cards. In yet another step,
some vendors supply interfaces which
will adapt one manufacturer’s product
to another's. For example, Perry
Peripherals can provide a KIMSI to
HDE's disk system interface. This idea
of modular design and interfacing one
manufacrurer's product to another
erases the problem of obsolescence. So,
when 2 new board is introduced, just
plug it in. There is ho need to replace
the entire system in order to upgrade jt.

In addition to the equipment mani-
facturers themselves, other vendors are
providing hardware. Optimal Tech-
nology offers an EPROM programmer,
complete with software listings, that
interfaces through a PIA to many of the
single board systems. Keystone Data
Consultanes Inc. will be releasing a
time-of-day clock for the KIM 4 bus
{2nd quarter 1982). In addition,
Keystone Data can provide equipment
and software to interface 110V and
220V devices to numerous single board
machines. Progressive Computer Soft-
ware [ne. offers a disk head cleaning kit
for HDE disk systems. The list goes on
and on.

Why have the personal computers
attained so much popularity while the
single boards bave been 'lefc in the
dust?'’ Good question! There appcar to
be scveral reasons. As mentioned
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before, initial purchase price has an ef-
fect upon the “business user.”” In to-
day’s ninaway inflation, the business
man is out to get the most for his hard-
earned dollar, Another reason may be
packaging. The personal computers are
packaged in an appealing plastic and
sometimes metal cabinet. Many single
board systems are packaged in a heavy,
industrial cabinet, enough to give any
secretary heart failure. I have also been
told that because very few ‘‘how-to-fix-
bugs-in-your-system’' articles have
been written about the single boards,
they have not received the publicity of
some other systems. Perhaps some of
the single board manufacturers should
intentionally build boards that need
fixing! The most obvious reason for
this lack of interest though, is the ap-
parent lack of software for these single
board-based systems.

I find this hard to believe. After all,
weren't the siogle boards here firse?
Don’t those of us who suffered through
the ''hex keypad syndrome’” pride
ourselves in having to really ‘‘know the
system'’ in order to have written soft-
ware!? Although I will admirt it would
have been very difficult to write
"'General Ledger'' on a KIM with 2 hex
keypad, times have changed! One of

at my PET and

just as easily as

laying down the code.

TeA. ..not as expensive, either,)

from Skyles.

CBM/PET? SEE SKYLES ..
L
““They laughed when I sat down

grammed in machine language...

With the new Mikro, brought to you from England by Skyles
Electric works, always scarching the world for new products for PET/CBM owness, A
4K machine language assembler ROM that plugs into yout main board. At just $80.00 for
the Mikro chip, it does att the machine language work for you; all you have to do is stary

The Mikro retains all the great screen editing fealures of the PET. . .even all the Toolkit
commands. (If you own a Toolkit, of course.) Sit down and write your own machine
language subroutine. The program you write is the souret ¢ode you can save. And the
machine [anguage monitor saves the object code. The perfect machine language answer
for most PET owners and for most applications. (Not as professional as the Skyles Macro-

A great learning expericnce for those néw 1o machine language programming but who
wan! (o master it easily. Twelve-page manual included bint we also recoinmend the book,
6502 Assembler Language Programming,” by Lance A. Levenihal m $17.00 direct

Skyles guaranices your satisfaction: if you are not absolutely happy with your new
Mikro, return it to us within ten days for an immediate, full refund.

the oldest and probably best-known
supporters of the TIM, AIM, SYM, and
KIM single boards, HDE Inc., offers a
great deal of development software to
complement their tried and proven disk
operating system — FODS.

For assembly language program-
mers, there is a text editor, assembler,
dynamic debugging tool, and a dis-
assembler that gencrates source code,
complete with labels. The text editor
may be used, not only to generate
assembly language source code, but
also for composition.

The assembler is 2 multifile assem-
bler, meaning that source code is not
limited to the amount of available
memory. Scveral files may be assembled
by calling them in from the disk. In ad-
dition, the assembier includes a for-
matter which prints the listings in the
proper format, therefore alleviating this
chore when the source code is entered
by the programmer. This, of course,
saves scveral bytes of memory per line
of source code [no need 1o insert spaces
to align the columns).

The dynamic debugging tool (DDT]

is a comprehensive debugger that
allows the assembly language program-

. CBM/PET?

immediately pro-

writing BASIC.”’

Skyles Mikro Machine language assembler............ooivireieivieoe $80.00

"“6502 Assembler Language Programming’’ by Leventhal....o.o.oveerereoronn.s 17.00

Shipping and Handling ........................ (USA/Cunada) $2.50 (Europe/Asia) $10.00
California residenis must add 6% /6% % sales 1ax, as required.

Skyles Electric Works
231E Sonth Whisman Road
Mountain View, Californiz 94041
(415) 965-17135

Visa/Mastercard orders: call wlltree
(800) 227-9998 (except California).
California orders: please call (413)
965-1735.

INED " STTAMS 33S ¢13d/INGD ™™

PET? SEE SKYLES ... CBM/PET? SE

SITAMS 33S ¢13d/NBD """ STTAMS 33S
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mer to insert break points in a program,
single-step the program, proceed to a
breakpoint, step multiple instructions
at a time, and read and change memory
locations. In addition, DDT will dis-
play memory as a single byte, an ad-
dress word, ASCI characters, or dis-
assembled inscructions. Memory may
be changed using the current display
mode. For exarmple, if an ASCII 'A’ is
displayed, to change it to a "B’ it is only
fnecessary to type in a ‘B,

While in the instruction disassem-
ble mode, the instruction may be
changed by typing in thc mnemonic
and data for the new instruction. The
user should be aware that if an instruc-
tion’s byte count is longer than chat of
the instruction being replaced, no at-
tempt i made to move the existing
code. Remember, this is a debugger,
not an assembler. In the single-step
mode (this is a software function, not
hardwarc) DDT displays the contents
of all registers, the instruction address
and muocmonic, as well as the condi-
tion code flags, after each instruction is
executed.

The disassembler (AID for Advanced
Interactive Disassembler] is tuly a
work of art. Most disassemblers merely
generate hard copy listings that contain
the instruction mnemonic and refer-
enced address. If you've ever taken one
of these listings and tried to decipher it,
yon'll really appreciate AID. Not only
docs it assign labels to all the refer-
enced addresses and outpuc hard copy,
it also builds a source file in memory
that is compatible with the HDE text
editor (TED). In addition to all this, if
the disassembled source file grows
larger than the available memory, AID
asks you if you want to save the file to
disk. If so, it automatically saves it,
resets the textfile pointers, and con-
tinues disassembling.

All HDE-supplied development
software interfaces to FODS, the File
Oriented Disk System. FODS is a com-
plete disk operating system, because
simple commands are provided for all
disk operations. User commands may
be added by building an object module
{executable 6502 code) and saving the
module to disk identified by a three-
character name. Then, whenever the
three characters are entered from the
keyboard, FODS will access the systern
drive, load the module, and execute it.
In addition, whencver FODS reads ot
writes the disk, it does a read after read,
or read after write verify. In other
words, it compares what was read
from, or written to, disk with the data
in memory, thus insuring positive data
transfer.
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Disk accesses made through FODS
are very fast. This is partly due to the
formart used to save files to disk. FODS
does not use the sector-mapping tech-
nique when writing to the disk. In-
stead, disk files are written one sector
after another, in a straight line, so to
speak. This can cause some gricf to the
nser who is accustomed to sector-
mapping techniques that write data to
any available sectors. So, as new files
are created and old oncs deleted,
‘"holes'' appear in the index. When the
disk becomes full it is necessary to
“PAK*' it, thus filling in the gaps. From
a development standpoint, this can be
somewhat annoying. In actual applica-
tions programs, however, this is of lit-
tle consequence as methods have been
devised to re-use the disk space with-
out ''PAK’'ing the disk.

One good point is that by allowing
these holes, deleted files can be
recovered — provided the disk has not
been packed. Have you ever deleted the
wrong file and wasted hours of develop-
ment time? Well, under FODS, you can
recover these.

In addition to assembly language
development tools, there are numerous
high-level languages available for
HDE's disk-based systems. Eric
Rehnke’s 6502 FORTH has been of-
fered in cassette version for some time
now. | understand that it either is or
will soon be avilable for HDE disk-
based systems.

HDE is offering CPM on their
systems. Yes, a 6502 version of the
popular CPM operating system. In ad-
dition, 2 UCSD Pascal interface is
available from HDE or their dis-
tributors. This package will interface
Softech Microsystem's popular lan-
guages, Pascal, FORTRAN, and BASIC,
to HDE'’s disk system. An advantage to
using the Pascal system is that your
programs become portable. This means
that a package written on another
machine operating under the UCSD
system will normally run under the
HDE dijsk system, and vice versa. This
really opens up some doors for software
compatibility!

Probably the most significant addi-
tion to HDE's growing line of develop-
ment software is HDE Disk BASIC.
Built around the popular Microsoft
BASIC, this package is really an eye
opener. [ have been evaluating HDE
Disk BASIC for approximately a year
now, and believe me, an enormous
amount of work and forethought has
gone into this package.
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In order to allow for the multitude
of terminal configurations that are on
the market today, a personality module
has been implemented which allows
the user to custom tailor the software
to the terminal. Also, a 250-character
input buffer allows numerous state-
ments per line. HDE BASIC allows the
user to save data three ways. There is
the simple ‘‘snapshot’’ data file, as
well as sequential data files, and ran-
dom access files. All of the old KIM
BASIC commands have been carried
along in this new version, making it an
easy task to upgrade your old software.
In addtion, a multitude of new com-
mands bhave been added, making this
one of the most powerful BASIC inter-
pretexrs 1 have had the pleasure of
evaluating.

OK, you say, this is all well and
good, but I don’t want to develop all
my own software. Besides, I'm an in-
dustrial user and I need a2 multitasking
process control system. Well, look no
further! Keystone Data Consultants
Inc. has such a system available. The
software, called PECO, for Process En-
vironment Operating System, provides
the industrial user with a real time
multitasking operating system. Key-
stone Data will configure the software
to run stand-alone or in conjunction
with an HDE disk-based system.

PECO allows job scheduling, quene
processing, event timing, single or
multiple access points, interrupt-
driven operations, time-of-day sched-
uling and a host of other features.
PECO is not a "'pre-packaged’’ piece of
software; Keystone Data provides the
software based upon user specifica-
tions. The system can be provided in
EPROM, or on disk. In addition, the
software may be licensed in either ob-
ject or source code.

There are numcrous vendors willing
to provide custom software for the in-
dustrial and OEM user. In many in-
stances, equipment manufacturers them-
selves provide this service. Outside
sources, like Keystone Data Con-
sultants offer this service either to the
manufacturer or their customers. Most
single board manufacturers can provide
the user with names of reliable soft-
ware vendors.

What about applications software?
Even though HDE Disk BASIC has only
been released a short time, there are
already several vendors supplying ap-
plications software and numerous
user’s groups providing games and
numerous utility programs. The HDE

Disk Program Library is presently
undergoing some structural changes,
but should be in operation by the time
this is printed.

For the more serious user, I know of
at least two vendors offering business
applications programs for HDE djsk-
based systems. Western New York Micro
offers Mail Manager, Mini Money
Manager, Payroll Office, Memo Writer,
and Tax Advisor. Keystone Data Con-
sultants offers Data Foreman, Check-
ing Account Management, Inventory
Management, and will be releasing
Accounts Payable/Receivable, and
General Ledger. Contact both of these
vendors for additional information.

The allure of plastic and chrome is
very tempting. But, now that you
know, give the single boards ‘Another
Look.’ You may be surprised at what
you find.

Manufacturers are encouraged (o
keep Mr. Rinehart aware of new pro-
ducts for the single board computers.

Names and Addresses of Vendors

Eric Rehnke
1067 Jjadestone Lane
Corona CA 91720

Hudson Digital Electronics Inc.
P.O. Box O
Allamuchy, NJ 07820

Keystone Data Consultants Inc.
P.0O. Box 606
York, PA 17405

Micro Technology Unlimited
2806 Hillsborough St.

P.O. Box 12106

Ralcigh, NC 27605

Optimal Technology
Blue Wood 127
Earleysville, VA 22936

Perry Peripherals
P.O. Box 924
Miller Place, NY 11764

Systems Innovations Inc.
P.O. Box 2066
Lowell, MA 01851

The Computerist

34 Chelmsford St.

P.0O. Box 6502
Chelmsford, MA 01824

Western New York Micro
P.O. Box 84
East Amherst, NY 14051
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SMART Il MEANS FAST.
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SMART Il MICROPROCESSOR CONTROLLED PARALLEL PRINTER INTERFACE

Be Smart! With the new SMART Il parallel printer interface for your Apple I1* Computer you
can have print spooling, left and right margin control, and adjustable tab stops. The SMART Il
can buffer over three thousand characters before it signals the Apple to stop sending. This
eliminates the start - stop problem created with conventional printer cards and will keep your

printer printing {instead of waiting).

The SMART H is compatible with all known hardware and software including the Pascal

Language System, Microsoft Z-80 Softcard*,
and Hayes Micromodem |1*.

FEATURES:
Compatible with all Centronics-type Parallel printers
including the Epson MX-70/80/100, Centronics 737/739(779,
IDS 440/445/460/560, C. ltoh Starwriter, Anadex
8000/9000/9500, and similar printers.

3K Print Spooler which acts much larger when spooling
text because of a unique compaction routine.

On board software supports typewriler-like TAB Com:
mands and has 16 software selectable TAB positions. Left
and right margin commands are also software selectable to
ease in the justification of reports and listings.

Use with the Hayes Micromodem I1* to prevent loss of
characters while on line with z host computer

= Apple 1s a reg:stered trademark of Appie Computer, Inc.
* Z-B0 Soficard 1s a registered trademark of Microsoft.
* Micromodem (I is a regislered tzademark of Hayes, inc,

MICRO - The 6502/6809 Journal

AVAILABLE AT YOUR LOCAL APPLE DEALER

INTRODUCTORY {cable and
RETAIL PRICE $225 Al

HARDWARE: 6800 type microprocessor
Two ROMs
Six static RAMs
£ight support ICs
4 ft printer cable and connector
High quality board with gold plated
edge connector

OLENSKY BROS,, INC.
COMPUTER SALES DIVISION
3763 AIRPORT BLVD.

MOBILE, AL 36608
TOLL FREE: 800-633-1636

DEALER INOUIRIES INVITED.
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Now You Have “"The Choice”’

Reliability, Quality and Performance at a reasonable Price. Systems International, Inc. is pleased
to offer an alternate to Ohio Scientific microcomputers. Our systems are 100% compatlible to OS/
0S8-65D and OS-65U software to preserve your software development investment. Just load your
present floppies and run; no conversion of software needed or required. Compare the Following
Facts and Make ‘‘The Choice.”’

Ohio Scientitic, Incorporated Systems International, Incorporated
Standard Features Standard Features
C2-0OEM The Choice I
48K Memory, 1 MHz 48K Memory, 2 MHz
One Serial Port 2 Serial Ports, 1 Parallel Port
Dual 8" Single Sided Floppies Dual 8'" Double Sided Floppies
Plug in Boards with Many Connections Single Board Construction for Reliability
120 Volt 60, Hz Operation Only 120/240 Voit 50/60 Hz Operation
90-Day Warranty 180-Day Warranty
Weight 80 Pounds Weight 40 Pounds
Size W17" x H9v2" x D23'2" Size W12%2"' x H13%" x D18”
Shippable by UPS in Factory Carton
Extra Cost Items Extra Cost Items
Second Serial Port
Paraltel Port None
2 MHz

Now Compare The Bortom Line ANd Make "'The Choice”’

Total Retall $4,925.00 * Total Retail $4,525.00
240 Volt 50 Hz Operation add $50.00

Future plans include the ““Choice /11’ which is 100% compatible to the OS| C2-D 8" Winchester
System. Also Multi-user Winchester Hard Disk System that is 100% compatible with Ohio Scien-
tific OS-65U Level 3 Software.

Remember — There is ‘‘The Choice’’ 1o choose a beTTer sysTem!

Domestic and International Dealer and Distributor [nquiries are Invited. Discounts to 40%

* Ohio Scientific Price List June/July 1981

Fiysloms Indornationad Incorporated

15920 Luanne Drive 500 Chesham House
Gaithersburg, Maryland 20760 e o 150 Regent Street
U.S.A. I I fondon W1R 5.F.A England
Tel. (301)977-0100 Twx# 710-828-9703 Tel. 01-439-6288 Tix 261426

- _J
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PET/CBM"
2000/3000/4000 Series

not using & CHT, or display contraller chip

F275.00+*
Select either On The
80 x 256 or 40 x 25 Built-in
Display

From the keyboard or program

Displays the full, original characcter set

Available from your local dealer or:
EXECOM CORP.
1801 Polaris Ave.
Racine, Wi 53404
Ph. 414-632-1004

+Plus installation charge of $75.00

Avaiable only for Basic 3.0 & Basic 4.0
PET& CBM™Mg

trademark of Commodore Business Machinas

KIM 3+ SYM < AIM USERS
SUPPORTY

HDE DISK SYSTEMS

NEW!IADC-811-16 ANALDG TO DIGITAL CONVERTER
WITH 16 CHANNEL ANALGG INPLTS!N
{rKIM-4 BUIS COMPATIBNE
B+ BIT CORVERSIDN
B0 USTU CONVERSION
FBUILT ON 4172 x 5 CARD
AMUIXCTGT AVAIL FGIR ANALOG SIGCONDITIDNING

SALES

+BUY BUILT AND TESTED DR SAVE $6 AND BUY
It
SCOMPLETE W/MANUAL ANG CIRCLINTS

ADC B18-ig BUILT & TESTED) | 329500
ADC-HTH. TBKW IKIT W/ WIRE WRAP

SOCKETS! . .. 815800
ADC-818-16K5 (KIT W/ 5L DER

SOCKEYS! | . 813900

SOFTWARE FOR ALL FODS
BASED SYSTEMS:

MAIE MANAGER. . . .. . .. PRICE $49.95
SOFTWARE FOR HOE BAS!IC:

MINL-MONEY MANAGER PRIGE $9995
MEM(} WHRITER ¥y PRICE $44 84
EAYROLL DFFICE , . PRICE $9895
TAX ANVISOR ; PRICE $7995
CLASS RECOKD . . , PAICE $49 95

STATISTICA{ PACKAGE E PRICE $24 95
PLEASE WRITE FUUR COMPLETE DESCRIPTION

MORE SPECIALS:
SCENTRONICS 739-1 PRINTER REG $535/
NEW 5599
RCENTRONICS 704 PRINTER RES $2495/
NOW §1795
$ER7165— 1) 85@ /1 FOR B 95@ 10 FOR £ ADE
DEALER INGUIRIES INVITED

AND 300 FOR SHIPPING ON DRDEAS LIADER
S100 FAFE SHIPRING ON ORDERS OVER $1D0
NEW YORK RESIDENTS ADD 7%: SALES TAX

WESTERN NEW YORK MICROCOMPUTER mc.

=\

PO 80X 84

m £AS) AMHEFST WY 12051
746/ B83- /344

AIM-65/SYM-PET-KIM-6800

Universal Interface Board Converts AIM-65/SYM
Into Professional Data Logger

MIN( MOTHER

BUFFERS
TO AIM-65

LOCK
ADDRESS cﬁLchM'g
SELECTION

(CLOCK, MUX

BATTERY
BACK-UP

16 A/D INPUTS
A £ 15 VOLY
POWER
SUPPLY
INPUTS

BANK SELECT.
ADDRESS
{MEMORY)

=i )

LI I s

MEMORY

. e
950 N. HAGUE AVE., COLUMBUS, OMIO 43204 U.S.A.
PHONE: (814) 488-8176

I COLUMBUS INSTRUMENTS INTERNATIONAL CORPORATION
Supplier ol and lolal i~y

TELEX: 246514

MICRO - The 6502/6802 Journal

(Also connects to PET or KIM with adapter cable.
Adaptable to other 6502 and 6800 systems)

CONTAINS:

* 12 bits, 16 channels, fast A/D converter

* space for additional 16K RAM memory or 32K
EPROM (or combination)

% real time cfock/calendar with real time interrupt
capability and 10-year lithium battery backup
plugs directly into AIM-65 expansion connector
with the help of a mini-mother board which
supports up to three interface boards
supplied with supportive demonstration and
control programs

AVAILABLE MODELS:

* [1B-902 Additional Memory
Space (only)
Calendar/Clock plus
memory space

A/D (12 bits, 16 channels
plus memory space)
A/D, plus memory space
and calendar/clock

Mini mother board to support up to three (3)
interface boards

Quantity Discounts Available

* 18-902-A
* 1B-902-B
* |B-902-A8
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Some Help for KIM

Part 3

The author presents hardware
and software for an improved
single-step function. Also
included is a TRACE routine.

Wayne D. Smith

Box 8352

Austin Peay State University
Clarksville, Tennessee 37040

Last month we examined the operation
of the KIM single-step hardware. We
saw that a simple modification to this
hardware would allow the substitution
of user-supplied software for the KIM
software.

There is a number of variations on
this basic scheme. Several K areas may
be ANDed together to allow moving
the single-step program to different
areas as the need arises. Switches may
be added to allow the selection of
various K areas, as desired. If you ex-
tend this concept to the most general
case, the circuit in figure 1 can be used.
With these eight switches installed, the
single-step software may be moved to
anywhere in the lower 6K of memory.

By tuming on the appropriate K
switch, any K area can be prevented
from generating the single-step NMI.
Be sure that the K7 switch is also on,
however, or the KIM software will
single-step. If only the K7 switch is on
and the NM1 vector is set to $1C00, the
system will perform as an unmodified
KIM. If a K switch is on, it means that
programs in this area will run at normal
speed, even if the single-step switch is
on. Since the K6 and K7 areas contain
KIM ROM, these switches would both
normally be on. They may be turned
off, however, if you want to single-step
any of the KIM software.
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6502
CUT TRACE
1) NiM{
1
7
SYNC
r-—--1
b—— —+
K7 I o I|
K8 | =
K5 | -
) 7430 116 7404
K4 —L o—
ke —i g :
K2 —_—— —
) ]
Ll ——
KO Lo = -2
DIP
SWITCH
PKG
—0 Vce
Figure 1: The extenslon of the technique to include switch selectable K areas that
will aliow the use of a single-step program stored in any of several K areas.

The 8.2 K Q pull-ap resistors shown
in figure 1 are required to prevent
noise, which might inadvertently gen-
erate a NMI if the 7430 inputs were left
floating. These pull-ups supplement
rather than replace the 560 Q pull-ups
already on the K signal outputs from
the 74145. The additional pull-ups
must be used, even though they do
reduce the fanout of the K signals
slightly. With this modification, try to
limit the load on the K signal to about
five normal TTL loads.

A secondary problem with the KIM
software is eliminated with the hard-
ware modification described above.
This problem has to do with the KIM
Periphera) Interface Adapters [PIAs). In-
cluded within the KIM single-step soft-
ware are provisions for resetting the
directional registcrs associated with
the KIM PlA. It is, therefore, impossi-
ble to single-step a program which
depends upon the setting of this direc-
tional register. As the single-step inter-
rupt is generated, the KIM software
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resets the registers to the KIM con-
figuration. This, of course, negates any \
setting of the directional registers that — —)
may have been accomplished by the
uscr. This can result in a program
which runs correctly in the normal —] Cc5 f;
mode, but which will not run in the
single-step mode.

Installing the switch-selected single-

NS
step area is probably best accomplished BREAK
on a small perf board. I installed mine ATTACH 7T
on the board that contains my data bus R47 INPUT 1

buffers. If you are willing to settle for IS
the single addicional arca, the hardware - |‘ r
modification can be made directly on

the KIM board. A single trace must be
cut as shown in figurc 2. The AND gate
{7408) may be mounted on the KIM
board in any convenient location using
a litile contact cement. Mount the IC
with the legs up. By being carceful, you

[
1]
can make all the solder connections E u26
L
[

g e -

directly to the socket contacts on the
KIM board. Just be sure that the solder
doesn’t interfere with the insertion of
the KIM into the sockets. For conve-
nience, the 7408 connections are listed
in table 1.

The improved single-step program 1
is shown in listing 1. The program is S, =
completely relocatable, and may be Figure 2: Modiflcatlon to the KIM-1 board for additional single-step programming
moved anywhere in memory without areas. Only one trace must be broken as indicated In the drawing. The area shown
address changes. Qther than the normal is the lower right side of the board, near the keyboard. You may want to delay the
KIM page zero locations, SSTEP uses madification untll the 90-day warranty has expired.
one additional page zero location, SEE.

-

=== c17
]
]
]
]
]

Perry Peripherals Repairs KIMs!!
(SYMs and AlMs Too)

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

* You receive a 30-day Parts and Labor Warranty

* Labor is $38.00 if 40-pin ICs are socketed ($40.00 otherwise) — Parts Extra
¢ Your repaired S.B.C. returned via U.P.S. — C.0.D., Cash

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

Perry Peripherals
6 Brookhaven Drive
Rocky Point, NY 11778

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

J/




Pins not listed are not connected.

Pin Number Connection
1 K5
2 K7
3 U226 pin 4
7 Ground
17 Vee

Table 1: The 7408 pin connections for a single additional single-step program
storage area. K5 is used as the additional area, but may be changed if deslred.

Attach To

KIM App |

KIM App H
at cut trace
KIM Exp 21
KiM Exp 22

If you use the program in the K5
RAM, resist the tempration to make
any changes that lengthen the program.
SSTEP cnds at $17E6, and the KIM tape
routines use variables at $17E7 and up.
{Believe me, this wasn't casy, and ac-
counts for some of the strange coding.)
If you lengthen the program, the tape-
write routine (including Super-tapel
will destroy some bytes above $17E7,
and render Joading the program from
tape impossible.

To use the program, first make the
hardware modification as shown in
figurcs 1 and 2. Then load the program
normally. Be sure to sct the NMl vector
{$17FA, $17FB) to the starting location
of the new single-step program {$1780).
Now whenever the single-step switch
is on, thc complete status of the
machinc is printed as each instruction
is executed. The status printed is the
status after the instruction on that line
has been executed. The registers are
listed in the order X, Y, A, S |[stack-
pointer} and P {status).

The program shares one idiosyn-
crasy with the KIM single-step pro-
gram. If a subroutine jump is cxecuted
to a routine within the pon-interrupt
area (say K7}, the program will perform
this routine at normal speed, without
any output. The program will, bow-
ever, also execute the first step follow-
ing the return at normal speed. Recall
that the interropt is generated as the in-
struction is ferched, but not honored
until the instruction bas been com-
pleted. That means that the first in-
struction after the return generates an
interrupt, but will not be listed. The
status of the registers listed after the
first step in the subrontine will actually
be the status after the first step follow-
ing the return is executed. The operand
field should be ignored in this case. U
this presents a problem, simply usc a
NOP immediatcly after any subroutine
call to a non-interrupt arca.
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A Trace Program

Whilc the single-step routine is a
great help in debugging programs, there
are times when it is inconvenient to sit
at the terminal, pressing the G key
after cvery step. Tt is often desirable to
let the program run from beginning to
end without jntervention, but still
have the steps traced, and the register
information printed as the program ex-
ecutes. The resulting printout can then
be analyzed at a more convenient time
or placc.

Listing 1: Single-Step Program

0010
0020
0030
€040
0050
0060
0070
0080
0050
0100
0lto
0120
0130
0140
0150
01 60
0170
[:00]
0180
0200
02190
0220
0230
0240
0250
0255
0260
0270
0280
0259
0300
0310
0320
0330
0340
0350
0360
Q370
0380
0390
0400
0410
0420
0430
0449
0450
0460
04170

0480
0450
0300
0510
0520
0530
0540
0550
0560
0570
0580
0590
0500
0610
0520
04530
0640
0650
0680
0670
Q680

F A HCTQ PR

i
ACC

PREG
PCL
PCH
YRES
XRES
SPUSER
PA{NTR

CUT S,
PRIBYY
sHeY
3

1780

1780 D3 S5TEP

1781 85 F3

1783 &%

1784 g5 FI

1786 68

1767 85 EF

1785 68

1787 85 FO

178C B4 Fa

I178E 86 FS

1790 BA

1791 86 F2

1793 20 SE IE

1758 A2 D4

1758 38

1799 AS O

1758 L5 FB

1790 AS EF

179F &5 FA

1741 83 EE

1743 Al F&

17A5 48

L1TA6 25 OF

1728 DO 0D

I17AA 68

{7A8 C9 20

L7AD FO 08

L7AF 25 50

11 FO %

17m3  Ad 062

1735 23 EE

177 AC Ol STTY

1709 CaA EE AGN

178 FO oC

173D Bl FA

176F 20 iy 1E

17Ce  AD G2

{74 CA

17G5 CaA

1768 1O T)

17C8 38 SPACES

17C9 20 SE IE PORESP

KIM=1

AN
B 2SN
=¥ 3IFF
L8 Y]
HLY RS
Z43F5
zfEF2
AT

se
-1l

7

A

2

PROSGRAM TO PROVIDE IMPRGVED SINGLE STEP
OPERATION OF THE KIm-1
THE PROGRAM PRQOVIDES ALL THE NORNMAL
SINGLE STEP COPERATIONS PLUS
PRINTING YKE OPERAND FOR EACH INSTRUGTION
AND PRINTING THE REGISTER CONTENTS

OF ALL REGISTERS AFTER THE INSTRUCTION

IS EXECUTED.
THE Ki¥ BOARD IS REQUIRED IN CRDER TO USE
THIS PROGRAMN,

MICROCOMPUTER.

A HARDWARE MGDIFICATION OF

STORAGE FOR ACCUMULATOR
STORAGE FOR STATUS REGISTEX
STORAGE GM CNTR (LO™)
STORAGE PGt CNTR (ROBD
STORAGE FCR Y REGISTER
STOHAGE FGR X REISLSTER
STORASZE 2 STACK POINTER
AZDR OF ENT JU3T (HCE)
ABOR OF OURRUNT [WNRT (LCID
BYTES TO PRINT (NOH K1

Kiti ROUTINI TS PRINT SIACE

ALIELN KIM A0UTINS TO PRINT A BYTE

2431 DAL REERTRY POINT

FCR XI# LOOP

#z?%1720 START OF RGUTINE (RELOCATABLED
CLD CLEAR DFECIMAL tODE

STA ACC SAVE ACCUMULATOR

PLA RECOVER STATUS AND

STA PREG SAVE IT,

PLA RECOVER PROGRAM COUNTER,
STA PCL AND SAVE 1T.

PL& SAVE BOTH LOB ARD

STA PCH HOB.

STY YREZS SAVE Y REGISTER

STX XREG SAVE ¥ REGISTER

PR TRAKSFER STACK POINTER
STX SPUSER TO X AND SAVZ IT.

JSR QUTSP PRINT A BLANK SPACEZ

LDX 404 SET FCR 4 SPAGCES T0 PRINT
sT¢ FIND DIFFEZRENCE RETJEEN
LDA POM CLD AND NEW PROGRAN

58C PQINTH COUNTER YO DETERMINT

LDa PCL BUMBER OF BYTES

SBC POViIL TO0 PRINT.

S[4 TENP SAVE THIS DIFFERENCE

LUA (FOUNTL=-4,%) LOAD OP COSE

PRA AND SAVE IT,

AND #30F TEST FOR HRANGH AND OTHER
BNE SETY UNUSUAL DIFFERESCE INSYS,
PLA RECOVER OP COODE

CHMP #3520 IF OF = 20 THEN

B&Q SEIY THREE BYTE INST.

AND #1950 MASX ALL BUT B7, EA

BEC SPACES IF BOTH BFF, | BYTZ IN3T
tbha 202 ELSt SET FOR 2 BYTZ IANST
STA TEWP BY SETTING TEMP:=2

Loy 0! SUT OFFSET TG CPERANWD BYTE
CPY TEuP CUMPARE BYTES PRINTED TO
BEZQ SPACES EYTER TO PRIKT. IF NOT
LDA (PQIHTL),Y BOUL, LOAD OPERAND

J3R FRT3YT TRIN PRINT IT,

LDY #G2 SEY Y FOR SECOKNKD BYTE

DEX DESRENENT SPACES TO

DEX PRINT BY 2.

BNE AGH LF NOT O, THIN REPEAT

1NX NNE MORZI SPACE TO PRINT
JSR 0OUTSP PRINT SPACES TO FILL
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0850
0700
0719
0720
0730
0740
07150
0760
0770
0780
0790
0800
0810
0820

17CC
17CD
17CF
1701
1703
11D&
1709
17BA
17DC
17DE
17E0
172
Y7EA
127E7

DEX OPERAND FIELD,

BRE MORESP

LDX 905 SET X TO PRINT S REGISTERS
AGAIN LDA PREG-1,X LOAD AND PRINT REGISTER

JSR PRTBYT STORAGE IN THE ORDER:

JSR QUTSP Xy Y, A, STACK POINTER,

DEX AND STATUS WITH SPACES.

BNE AGAIN

LPA PCL UPDATE POINTH AND POINTL

STA POINTL FOR NEXT INSTRUCTION,

LDA PCH

STA POINTK

JNMP SHOW AND RETURHN 10 KIM

<EhD

Listing 2: Trace Addtion to Single-Step Program

The program shown in listing 1 can
be easily modified to perform this
TRACE function, provided that it is
stored in some lacation other than K3.
As mentioned above, atternpting to
lengthen the program in K5 will result
in erroneous operation of the tape
rourines, the single-step program, or
both.

Since the inital portion of the
TRACE program is identical to the
SSTEP, only the step at $17E4 must be
changed, and eight new steps added
(listing 2). If desired, a flag can be set,

Treat your AIM to a quality power supply:
1. Designed to Rockwell’s spacifications for the
AIM-85 (5 volts at 2 amps, reguiated; 24 volts, .5
amps avg., 2.5 amps peak, unregulated).

2. Overvoltage protection to protect the expen-
sive circuits in your AIM (5 volt output).

all included.

Riverside, CA 92518

Vibration Analysis

I. Truss & Linkage Analysis 2D & 3D $75
3. Handsome all metal case (two tone blue). II. Beam Analysis w/Muld-Loads (diagrams) $75
: III. Rubber Element Design Shear & Compression $75
4‘. Fu_se (externally accessibie), switch, pilot IV. Torsional System Vill)gration P $100
light, line cord, cable from power supply to AIM — Holzer Analysis (Branching & Gearing|
V. Linear Vibration Systems-6 Degree of Freedom Mass ~ $75
Excellent for Mounting System Response
5. Conservative thermal design for long life. V1. Bolted Joint Analysis $50
VIL. Fourier Analysis w/Daca Display 335
VIII. Column Design/Minimum Moment of Incrtia Cale  $60
$64.85 plus shipping (5 Ibs.) IX. Four-Bar Linkage — Generates Coupler Point Path 360
o Motion Synthesis for Mechanisms
CA residents add.s % sales tax. X. Weibul] Piilure Analysis — Considers both $60
VISA/MC, cashler’s or registered check. Failures and Suspensions w/Printer Plot
Personal check (allow 2 weeks to clear). X1. CPM-Critical Path Method of Project Management  $60
Very General — 500 Activities Max
CompuTech
Box 20054 All Software is Well Prompted

Design Software for Micro-Computers

Structural Loads and Stress
General Mechanical Design

Software for Engineers by Engineers

Maony Others Under Developmerit Now
by our Professiopal Staff

0010 ; .
0020 ; A NEV END TO CONVERT THE INPROVED KIM-) and a test and branch sequence inserted
goso i SINGLE STEP PROGRAM 70 A TRACE PROGRAM. at the location of the JMP SHOW in-

040 { THE PROGRAM OPERATES SIM{LAR TO THE . .

0050 ; SINGLE STEP PROGRAM EXCEPT THAT THE struction. In ‘hls manner, one program
0060 ; PROBRAM BEING EXECUTED RUNS WITHOUT can accomplish both functions. I
0070 i OPERATOR INTERVENTION. A JUMP TD THE i i

0080 ; XI1M MONITOM WILL TERMINATE THE TRACE. elecwd.nm to do .thls/ since I keep
0050 ; NOTZ THAT THE ADDRESSES ARE RELATIVE 70 SSTEP in K5 at all times, and only load
0100 i} THE SINSLE STEP PROARAM. THE PROGRAM TRACE when it is needed.

gno : cgg NOT BE LOADED AT THE LOGCATION SHOWN.

120 { SEE TEXT FOR DETAILS. . .
0130 ; To insure that the program being
0140 POINTL =#$FA  ADDRESS OF NEXT PROGRAM STEP traced terminat roperly, simply in-
0150 GOEXEC :4$1DC8 XIM EXECLTZ ROUTINE ADDRESS rlai Mn;) ﬁ;&s fc 24 l}é Slmlf] ylm
0160 PRTPNT =#SIE(E XIM PRINT ROUTINE clude 2] { J as the last
0i 70 CRLF  =#3$1E2F XIM CARRAGE RETURN ROUTLNE step in the program. Needless to say,
gleg OUTSP =#${ESE XIM ROUTINE TO PRINT A SPAGE the trace program is of limited useful-

15 ; . .
0200 17E4 ’ «z/$17E ness unless a hard copy terminal is be-
0210 I7E4 20 2F IE START JSR CRLF START A NEW LINE, ing used. If you are using a CRT, you
0220 1?E? 20 IE IE JSR PRTPNT PRINT ADDR OF KEXT 1NST, _g“ ust h Y th d w y h
0230 17EA 2¢ SE )E J3R OUTSP PAIN1 BLANK SPACE. willjust nave to punch G ana watcl
0248 17€D  AD 00 LDY 400 SET IKAEY FOR OP CODE Star Trek at the same time [mulci-
0250 I7KF 21 Fa LDA (POINTL)Y,Y LOAD 0P GCODE AND ~ssing?

0260 {7F1 20 3B 1% JSR PRIBYT  PHINT IT. processing?).

0270 17F4 20 5E IL JSR OUTEP PRINT Tw0 BLANKS,

0280 I1F7 20 9£ 1L JSR 0uTSP ACRO
0290 17FA 4C C8 1D JMP GOEXEC EXECUTE NEXT INSTRLCTION,

0300 17FD (END
POWER TO YOUR AIM Engineering Micro-Software Center

Apple 1 & M

104 E. Queenwood, Suite 2
Morton, Illinois 61550
309-263/2602
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JPERGET FREE SOFTWARE FOR YOUR APPLE !mENg

HOW? JUST ORDER ONY OF THE ITEMS BELOW, AND SELECT YOUR FREE SOFTWARE FROM THE BONUS
SOFTWARE SECTION, USING THE FOLLOWING RULE: FOR THE FIRST $100.00 WORTH OF MERCHANDISE
ORDERED TAKE 1 ITEM; FOR THE NEXT $200.00 WORTH OF MERCHANDISE ORDERED TAXE ANOTHER
ITEM; FOR THE NEXT $300.00 TAKE A THIRD ITEM, ETC. ALL AT NO COST.

HARDWARE BY APPLE SOFTWARE FOR APPLE WORD PROCESSING

APPLE [l PLUS, 48k 1199 APPLE FORTRAN 1 LE
DYSK DRIVE+CONTROLLER (33) 635  APPLE PILOT 132 SOFTWARE FOR APP
DISK DRIVE only 455 DOS 23 50 PEN-ULTIMATE 235
Language Systerm w. Pascal 397 DOSTOOLKIT 66 WORDSTAR 245
Silentype Printer & Interface 360  APPLE PLOT 60 EZWRITER Prof. Sys 185
(nteger or Applesoft Firmwarz2 Card 159 O. J. REPORTER 45 EZWRITER 89
Graphics Tablet 645 D. J. NEWS T MUSE SUPER TEXT I} 139
Parallel Printer Interface Card 148 PORTFOLIO & APPLE-WRITER &8
Hi-Speed Serial Card 165 SHELL GAMES 2% PROGRAMMA APPLE PIE 2.0 110
Centronies Parallel Imtice. 176 ELEMENTARY DEAR APPLE 25 5".8‘3'& WNég 345
POWI 50
HARDWARE BY OTHER
HAYES MICROMODEM || 00
HAVES S100 MOOEM % SOFTWARE BY OTHERS HPOPNLRINTEES
SR s B HERR g
Vi W. GRA APPLE Fi " oy MX - 80 516
MICROSOFT 280 SOFTCAAD B Rl B N O oeOAT A48 MX-EOFT 615
MICROSOFT 16K RAMCARD 169 APPLE COBOL by MICROSOFT 500 MX - B0 w. GRAFTRAX 576
CORVUS 10M8 HARD DISK 4750 VISICALC 23 109  MX-BOFT w. GRAFTAAX 676
SSM A 10 SERIAL/PARALLEL AT 189 VISIPLOT 168 MX- 100 FT w, GRAFTRAX 778
MICRO-SC Disk & Contolier 406 yiSIPLOT/VISITREND 199 APPLE PAR. INTFCE (for all Epson) 7%
TYMAC DOUBLE DOS 32/3.3 33 VISIDEX 160 MX -70/80 FRICTION FEED Adeptor 76
VIDEO MONITORS oAl »
R by STONEWARE
Laadex-Video- 100 12’ B&W w/Cable 1308 DATAC.APTURVE 4.0 1% OTHER PRINTERS
Leedex 17" Green w/Cable 165 Z-TERM 65 IDS 445 w. GRAPHICS + 2K Buff. 750
Leedex 13 COLOA MONITOR & Cable 399 ON-LINE APPLESOFT COMPILER B9  1DS 460 w. GRAPHICS 896
SUP-R-TERM AF MODULATOR b] DS 460 826
108 680 1090
HARDWARE BY IDS £60 w. GRAPHICS 1150
MOUNTAIN COMPUTER SOFTWARE BY PEACHTREE &ENTRonics 738 s
Clock/Catandar Card 30 GEN. LEDGER 219  CCS Centronica Par, (atice & Cable 136
A/D & D/A Interfoce N9 A/R 219 NEC SPINWRITER B510 RO 2795
Expansion Chamis 566 AP 219 C. ITOH 25 CPS DAISYWHEEL 1780
AOMplus Card 136 PAYROLL 210 G ITOH 46 CPS DAISY WHEEL 2005
Mark Sense Card Readsr 906 INVENTORY 219 WATANABE MI-PLOY PLOTTER 1150
CPS Multifunction Bd. 38 MAIL LIST 219 DIABLO 630 DAISY w. P. Wheel & Rib 350

]
BONUS SOFTWARE SECTION!

Lot us scquaint you with MESSAGE-MAKING SOFTWARE. Jum place tha diek in the APPLE, enter the tex¢, and calorful, dynamic mamxapat appess
o0 the ecreeny of TV wéts connectsd to the computer. Uss the wftwers m brosdcast messepes on TV scraens ln schools, hospltaly, fuctorias, store
window, exhiblt boothy, ete. The following program la our (atest relosses:

SUPER MESSAGE: Crsetes messages In fuikpape “‘chunks’. Each memage allows staterments of mixed typestyles, typeslzes snd colors, In mixed
upDar and lower casa. Stylex rengs rom ragular APPLE characters, up to double-size, double-wldth charactsrs with a haavy, bold font Six colors may
be used for each diffarant typestyle. Vartical snd horizontal cantering are evellable, end word-wrap k suromatic. Users cen chaln pages together w
meks multhpage messepes. Pages can be advan ced ily or toally. Multh-page memeges can be stored w disc or recalisd (astanty.
REQUIRES 48K & ROM APPLESOFY............ 860

APPLE PLOTS YOUR DATA & KEEPS YOUR ARECORDS TOOI APPLE DATA GRAPH 2.1; Plou up 1 3 superimposed curves on the Hi-res Screen
both X & Y sxes dimsnalonad. Each curve conslra of up to 120 pleces of data. Qrapha can be swored 10 disc and recatied Immaedietaly tor updating.
Up to $00 graphs can be vtored on the eame diec. Qrest for Stock-market Chartlag. Business Manspsmeny, and Classaroom Instruction!

REQUIRES 48K & ROM APPLESOFT.......... 336

APPLE RECORD MANAGER: Allows comptats flles to te brought into memory o that record merches and manipulations ers Inwwsn taneous

Records withln any flle can contsin up to 20 flelts, with user-defined headings. Information can ba etring or numeric, Ueer's can browse thru fliles
unlng pageforwerd, page-bt or tand ch di Rocordi con eavlly be searched, alteced o¢ sorted st will. Flies can ba stored on the

same driva me the rnaater program, Or on another, if a second drive le availsble, Ascords of fites can be printad, if desired. Additlanal modules comimg

aro A STATISTICS INTERFACE, CHECKBOOK, MAILING LIST & DATA-ENTRY.

REQUIRES 48K & ROM APPLESOFT............ $40

APPLE LITERATURE DATAHASE: allows repld retrlevil (via keywords) of refsrences from tows! APPLE (lwrature thru 1980, on 8.26” disk, Each
entry In the dats bess consints of the erticle, suthor-neme, periodicalname, date of iseue, B pege nos. The databass It Inended t© uPPOTY large Mags
zina tlles which would require langthy manus! eserching o recover Informetion. Annual upda et Wil be svallmble

REQUIRES 48K, ROM APPLESOFT . ... .. \.,.. $80

WORDPOWER: Is & slmple, powartal, low cont, Ilne-orlentsd word-processor orogrem. |1 offers a temn machine (anguage FIND & REPLACE. Textzen
bs lixeed to screen or printsr, with g¢ without line-numbere Lower-case adaptocs ere muppoTtad. You can marge flles, move groupt of linws, and eemlly
sdd, changs, or daleta linee. WORDPOWER can be ysed ™ creats and maintaln EXEC {llea. 11 can also be used a1 4 rapld, unsvuctured, Infor mation-
$torage and rewiaval syxtem via It rapld search capabliities,

REQUIRES: 48K, ADM APPLESOFT............ $80

LABELMAKER: allows users to quickly creats sddress lsbals A givan 1abe) may be generated la any guantity from 1 t0 32787. Space I allowed on
labels for a personsl snd compeny name, but tha space |s sutomatically closed up if only a personal nams Is ansyed Space 1t 8130 sllowed for forelgn
countlen Thas progrsm cen aho genersts Iabele for price-tegs, part numbers and mall-messages mich av "RUSH, "FRAQILE"”, ate. A wii-
Incramen ting fsature ailows theatre tickets to be produced, with a dam, and numbers running from =0G0 w TBBR.  An aditor Ik provided for aditing
labele crlor ta printing. Al absis mey ba saved to disk for Instant recall.

REQUIAES 48K & AOM APPLESOFT ,.ovovrvrinn 838

TO ORDER: Use phone or mail. We accept VISA, MASTERCARD, COD's, personal
checks & money orders. Add 4% for credit card. Customer pays handling on COD orders,
Foreign orders must be in American Dolfars & include 10% for handling. Connecticut
residents add 7.5% sales tax.

CONNECTICUT INFORMATION SYSTEMS CO.
--- 218 Huntington Road, Bridgeport, CT 06608 (203) 579-0472 ---
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WHY DO UNNECESSARY SURGERY
ON YOUR APPLE?

Sooner or later. you're going to need a 16K
memory-expansion for your Apple. When you
do, we suggest you buy it on the card that doesn't
require poking about on the motherboard — nor
removing a RAM chip, installing a strap, etc.

he Ramex 16 RAM Board just plugs in. It's
simple, reliable, and does its own memory
refresh, with no additional connections.

Run Pascal, Fortran, FP, INT and
other alternate languages, 56K
CPM with a 780 Softcard, increase
usable memory for Visicalc by 16K.
The possibilities are endless. Do

it with the finest, closed-track
engraved, epoxy sealed, 16K

Apple and Applesok are vegisiered trademarks nl Apple
Computer, ¢ Paseatis a vegistered tradeniark of the Regens of
the L of €, San Dugo registered Ir.uix-nurk uf
Persiinal Noftware CPM is u registiend trademark of Diynad
Researcn, Ine 284 is 3 segistered 1radediark of Zilos, Tuc
Soficantd is 1 reginlered trademark of Microsofi

board available — the Ramex 16. And do
it without unnecessary surgery on your Apple.

n spite of its quality, the Ramex 16 costs less
than most other expansion boards — just
$139.95. And it comes with a one year limited

warranty, instead of the usual 90 days.

Gel the Ramex 16 from your local dealer,
or order direct. Visa and Mastercard

holders call toll-free, 1-800-835-2246.

SOV AA

OMEGA MICROWARE, INC,

222 SO. RIVERSIDE PLAZA
CHICAGO, Il 60606
312-648-1944

2 Look, ma,

no straps!
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the retailer
a fully integrated retail _

management system

_ = cash register program
» inventory manager
_* report generator
available now

Dealer inquiries invited

RETCOM Systems, Inc., 61-B Mountain Blvd., Warren, New Jersey 07060 (201) 561-3112
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KEYSORT for BASIC 4.0

IA|CRO A Disk Menu Program

Short Subjects Auto-Run-Wedge for the PET

by Gordon Campbell
by David C. Oshel

by Werner Kolbe

KEYSORT
for BASIC 4.0

Gordon Gampbell, Willowdale,
Ontario, Canada

One of the most powerful utility pro-
grams published for the PET appeared
in MICRO (23:11] — Rev. James
Strasma's KEYSORT. Unfortunately,
converting the program to work with
BASIC 4.0 requires a lot of work. Bur,
this difficulty can be overcome with
the approach presented here.

The problem is that strings arc
stored differently under BASIC 4.0 than
under carlier BASICs. At the end of a
string therc is a backward pointer
which is used to speed up garbage col-
lect. KEYSORT doesn’t move strings
around, it just changes the array
pointers. Consequently, the backward
pointers are incorrect. If the PET tries
o do a garbage collect, it might crash.
You could change the KEYSORT pro-
gram to fix up the pointers, but you'll
find that modifying the BASIC program
15 easier.

Listing 1 is a simple demonstration
of using KEYSORT on a new PET. The
steps in this example are:

1. Read in the file to be sorted.

2. Compress strings to the top of
meImnory.

3. Seal off the strings.
4. Invoke the sort.

. Write out the sorted file.

wn

6. Reset meniory pointers.

My version of KEYSORT includes
element zero in the sort. My PET has
normal memory where most PETs have
ROM sockets, so 1 have relocated the
sort to this area. The sort includes null
elements.

The key to making the sort operate
on BASIC 4.0 is in steps 2 and 3 above.

No. 44 - January 1982

The statement, X equals FRE|[0), forces
all strings to be compressed to the top
of memory. They arc sealed off by re-
setting the top of memory at the same
place as the bottom of the strings.
Therefore, none of these strings are
eligible to participate in garbage collec-
tion. Then, when the sort is completed,
it doesn't matter that the backward
pointers are incorrect. Before the pro-
gram ends, the top of memory is reset
to its original value. {Otherwise, you
would permanently lose the memory
which we scaled off.) Then, to make no
errors occur, the variables are cleared.

100 REM
110 REM
120 REM
170 REM
140 REM
150 REM STEP 1:
160 KEM

{70 DIM S3$1000Y: REM ARRAY TD SO0RT
180 DFEN B,8,B,"FILE":
19¢ INFUTHB, 58 (N}

200 EF = ST: REM END OF TILET
210 N = N + 1

220 1¢ EF=0 THEN {90:
230 CLOSE B
240 REM

250 KEM

260 REM STEP 2z
270 REM

280 X = FRE (M
290 REM

00 REM

210 REM STEF Z:
> REM

3 X o= PEERCDSD =
D Y = FEER (ST):
350 FOVE S2; PEEK (48):
Zb60 PORE S3, PEEV (49):
T70 REM

xau REM

W9C REM STEP 4«
400 REM

a1h 3YSLO$AORS
420 REM

A30 REM

440 REM STEP S5: WRITE OUT SORTED FILE
450 REM

450 DOFEN B,8,8, “Q:S0RTED FILE,S,W"
A70 FDR J=0 TO 10040

480 IF S$(J) = " THEN S00:
450 PRINTH#8, S$(J)

500 NEXT

S10 CLOSE B

520 REM

530 REM

5S40 REM STEF &: RESET MEMORY FPDINTERS
550 REM

S¢0 PREE 52,%:
574 PORE SX, Y=
580 ClR: REM
590 END

FEVEORY WITH BASIC 4.0

EY GORDON CAMFBEL L

MORE FIELDS

COMPRESS STRINGS

SEAL OFF THE STRINGS

REM SAVE

REM POINTERS

REM SEAL OFF
REM STRINGS

INVOKE. THE SORTY

SK1f NULLS

REM RESET TOP
REM UF MEMORY
K1LL BAD STRINGS

READ IN THE FILE YD SORT

REM FILE TD READ

A Disk Menu
Program

David C. Oshel, 1219 Harding Ave.,
Ames, |A 50010

Most of the disk directory management
programs I've seen involve flashy
READ/WRITE track sector subroutines
which deal with disk files directly. The
costs arc high, both in terms of pur-
chasing, and in comprehension and
utility.

The twenty lines of Applesoft
which follow provide an elegant and
powerful alternative.

The program creatcs a dynamically-
numbered Disk Menu which is suscep-
tible to immediate inscrtion, deletion
or rearrangement of any of the dis-
played menu items. You may arrange
your programs at will, in alphabetical
or logical groupings. Further, you may
display a program description rather
than the terse and sometimes cryptic
catalog title under which the program
actually runs. Morcover, if your catalog
contaips a suite of programs which call
each other, you only need to display the
primary program of the system, cutting
your menu Jength by three-fourths in
some cases. While your catalog may
show confusion, your menu is logical,
orderly and concise!

Menu entries take the form of
paired items in DATA statements at
the end of the program. There is no
limit on the number of items which
may be included, subject to disk space.
An “empty’’ menu is valid, while long
menus are displayed over subscquent
screen pages, each dynamically-
numbered.

The first itemy in cach DATA pair is
the program's menu description. The
sccond item in the DATA pair is the
program's catalog nrame, the name
under which it runs. There must be
two entries for each program in the
menu, cven if one of them is null {that
is, ' ''). Also, somc care must be taken
when entering DATA statements to
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enclose each item in quotes; a missing
quote will truncate a lengthy menu, or
produce other peculiar effects. In-
¢luding an initial period in the catalog-
name DATA field will suppress DOS,
and allows the corresponding menu
description to be a non-execuring
documentation line!

RUN, BRUN and EXEC are valid,
with two items of interest. First, a
machine language utility program which
initializes and returns (normally} to
BASIC, will initialize and return to the
menu via the ''File Check’’ statement.
You must then exit the program to get
at your utility program. Secondly,
EXEC will ‘‘pend,”’ as it was designed
to do, until the program again calls the
keyboard for input, at which time the
EXEC will commence. The delay is dis-
concerting the first time you see it, and
the ''File Check’’ message in this casc
is also normal.

One warning: You may dislike the
POKE 1012,0 statement in line 20.
This causes the disk to reboot whenever
RESET is hit, returning you to your
HELLO program. In my case, all my
disks include this menu program as the
HELLO program. I like the “turnkey"
feel of a disk containing many other-
wise autonomous programs. The POKE
may be deleted with no ill effects.

The POKE 216,0 in line 130 re-
enables normal error messages before
exiting the program.

Auto-Run-Wedge
for the PET

Werner Kolbe, Hardstr. 77, CH 5432
Neuenhof, Switzerland

Recently I bought a CBM 3040 floppy
disk. I do not have BASIC 4.0 because
the ROMs do not fit into my old PET's
hardware. Therefore, my first key-
strokes after switching on are always
the same:

LOAD"*".8

to load the DOS, support the ‘'wedge’’
from disk and

RUN

I wanted to save some of the work
— at least the RUN. I discovered the
following trick from a program I had
analyzed.

The machine code of the wedge con-
sists of two parts: the first one is a jump
instruction which is put into the CHR
GET routine of PET’s BASIC located at
$70. The second part loads into the
high RAM memory (for example from
$7E52 to $8000 for a 32K PET).

What you have to do is create a pro-
gram file that starts loading at $70 then
makes a gap and continues to load into
the upper part of the memory. The first
part is easy. You open a program file
and the first two bytes you write on it
are the start address. In your case, this
will be CHRS§{112)] and CHR$(0),
which is $0070. The following bytes
that you print onto the file are the
"'program.’’ You have to enter the jump
instruction and continue with PET's
standard zero page setup until you
come to $FB,FC, which is the ''load
pointer.”’ By changing this pointer you
get the necessary gap.

For example, if you put $7D into
$FC, the following bytes will be loaded
at the location $7DFD and beyond it.
Note that it is not possible to change
the low part of the load pointer also. In
a first attempr, I tried to put $7E52 into
it. PET crashed because after loading
$52 into $FB the load was continued at
$0052, and $FC remained unchanged.

Here is how it is done:

1. Step: Reser the PET, switch it off
and on again.

2. Step: Load your wedge into PET and
run it.

5 REM
A DISK MENU PROGRAM

10 D$ = CHRs (4)

BY DAVE OSHEL

20 PRINT D$°NOMONICO™: POKE 1012,0: DIM P$(15,2)

30 PGL = 1:SWL = 0: ONERR GOTD 80
40 TEXT : HOME : PRINT "DISK MENU

J001( APRIL 27, 1981": PRINT

30 PRINT "PAGE "PGL: INVERSE : VTAB 23! HTAB 10: PRINT "RETURN FOR NEXT PAGE™: NCRMAL ¢ VTAB &

4 FOR 1 =170 142 IF I C 10 THEN PRINT " *;

70 READ P$(1,0)¢ READ P$(I,1): PRINT I* - "P${1.0): NEXT I: GOTO %0
80 SWi = 1

S0 PRINT 1® - EXIT TRIS MENU":PGX = PG + 13 PRINT

100 PRINT "WHICH, PLEASE? (1-°132 INPUT *) “IANS$:ANY =
( PEEK (37)): CALL - 848: GOTO 100

IF AN$ = "" AND SN/ = | THEN RESTORE : GOTO %0
IF &N = ™" THEN 40

IF ANT = ] THEN VTAR Za: CALL
ONERR  GOTO 140

PRINT D$"RUN"F$(ANZ, )

ONERR  (OTO 180

PRINT D$"BRUN*PS$(ANY. 1)

ORERR  GOTO 200

190 PRINT DS"EXEC"PSIANZ, 1)

200 PRINT @ CALL - 958: PRINT "FILE CHECK
1000 REN ILLUSTRATIVE DUMHY

1010 DATA
1020 DATA
1030 DATA

110
120
130
140
150
160
170
180

- 958 POKE 216,0% END

MENU

“EXAMPLE (¢ PROGRAM NOT ON DIGK", "CANTERBURY TALES®
"EXAMPLE 2¢ THIS PROGRAN","[ISK MENU PROGRAM*

"¢ EX 3¢ ROUSEKEEPING MEMQS FORMAT",".PERIOD SUPFRESSED DOS"

INT ( VAL (AN$)): IF (ANZ < 1 OR ANZ > 1) AND ANS <

> " THEN VTAB

=) "PS(ANK,1)¢ FOR I = | TO 2500 NEXT ¢ RESYORE : GOTO 3¢
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3. Step: Type in the Shifter program, Listing 1: Shifter

listing 1, run it and save it. (You 18 A=PEEK(52)+2TE4PEER (52041

1S B=PEEK{S2)+ck2TE+!: T‘"‘:C._Kk":\'u\+">*.25 =l

may need it again if you make a 2% EORI=GTON:POKE ¢ I+E) » PEEEC 14A)  HEXT
mistake in one of the following
steps).

Listing 2: Enter with MLM C# FC &R AC ®R YR SF HW#BLIZC
: ; .; CSFE 23 0B 0@ 0@ FE 29119611
4. Step: Jump into the resident

monitor and enter the bytes listed in (IS [S)= /e R S T

listing 2. Save them with the mon- . B36E 76 08 4C FD 7D U2 £5 78

itor for the same reason as above. . 576 AL @3 62 C3 37 Ba @A C3

($'1:BYTES'",08,056E,0642) o SETTE e OB Bl e Vet e

: »US, ' : .0 @S86 03 6B 8@ 4F CY 52 08 @B

.0 BSSE & C1 ZE Ee (3 3@ EB 95

5. Step: Type in the Wedge-Saver pro- .. U596 09 1B @R 2A &1 FF 0@ 06

gram, listing 3, save it, put an empty g?gg ':’12 g? eo },A gg Bé 10 ;;

) : : . BSRE 1 5 20 69 9O 27

formatted disk into drive 1 and run it. ‘. GoRE 6 O @3 00 BB SE GO 06

: o .. GSEE 0D DO 60 BB A3 O 0D 40

Now your ‘‘wedge” is ready. Test .: @SBE 0B @B G2 9@ @9 @0 CB 3

it! Reset the PET, put the disk into .1 BSCE 11 69 &4 AD AF 60 o8 Al

drive 0 and enter LOAD *‘*",8. Then .: BSCE @6 90 09 6] OE €6 B3 27

enter> §$, and see that it works. If it Sl gl s Cal i

doesn’t, repeat the steps above and ly g‘s’g‘é Eg g? e 21 g% =

check every byte carefully. e S e e

- gScE G2 @2 82 B2 &2 &2 & &o

.0 BSFE 22 &3 2% BE @8 FE 7D A2

You might think this is a lot of .: BSFE 52 86 Vi CH B 34 BEE 72

work just to save a RUN, but if you - BEaE A3 72 ‘?E 39 A2 @l 89 23

have prepared your wedge file once, o ggez st et i

you may copy it on all your disks like 66%5 é‘é 5% 3¢ as :"_’_5 £5 hE o5
any other program file. :

. BEZ6 2B AS 34 R4 35 25 39 S5s

In the Shifter and in the Saver there gggc {sl‘ RS :g a4 .;B 25 ;é E-.

i o 36 20 33 2E 24 ZF &4 I 7

are several PEEKs and POKEs, which ' et EC 71 6 69 AR AR AH PR

are necessary because of the various

PETs’ memory sizes and wedge ver- Listing 3: Wedge-Saver o
sions. Now the whole process should ig ESL c“‘.‘,‘?
work independently of that, and the 3 UOL(EfE‘:TE!:
wedge will load into the upper end 38 FORI={396

automatically.

Try one game and you're
caught in its irresistable web of
fun. More habit forming than
peanuts. More fun than gorging
on hot fudge sundaes. More ex-
citing than anything like it.

SNACK ATTACK won’t just
a-maze you, it'll 3-maze you! Win
the first level, and up pops a new,
faster version, with a more in-
tricate maze. And for more
challenge there are doors you can
enter and they can’t. Doors they
can dash thru and you can’t.

SNACK ATTACK ... by Dan
lllowsky, the game that defies
anyone to stop after just one
game!

$29.95, for Apple II*
At computer stores, or from:

DATAMOST
19273 Kenya St.

VISA/MASTERCHARGE accepted. $1.00 shipping/ NOfthl’Idge, CA 91326
*Appie Il is a trademark of Apple Computer, Inc. hanaling charge. (Calil. residents add 6% tax) (213) 366'71 60



DIQ.'CRO

Dealer Update January, 1982

Presented here in zip-code order are
those MICRO dealers who responded
to our newsletter request for informa-
tion concerning their dealership.
Many have been MICRO dealers for
quite some time while others are new.
This service is provided to acquaint
readers with these dealers and to en-
courage readers to visit dealers in
their area. This listing is provided
twice a year to update previous
listings {see MICRO 35:51). This is not
intended as a complete listing of
MICRO dealers.

United States

New Jersey

The Computer Forum

80 Broad St.

Red Bank, New Jersey 07701
Contact: Steve Morse
201/530-9103

Services: Courses/Seminars
Hardware: Apple, Atari, CBM, PET
Software: Business, Personal,
Educational, Games

New York

The Computer Corner

200 Hamilton Ave.

White Plains, New York 10601
914/WHY-DATA

Services: Seminars, Service Dept.
Hardware: Apple

Software: Business, Personal,
Educational, Games, Other

Computer Microsystems

1196 Northern Blvd.

Manhasset, New York 11030
Contact: Andrei Rozwadowski
516/627-3640

Hardware: Apple, CBM, PET, North-
star, Micromation

Software: Business, Personal,
Educational, Games

Computer Shop

207 Boices Lane

Kingston, New York 12401

Contact: Clemens Haneke
914/336-8411

Hardware: Apple, Atari, Compustar,
Intertec

Software: Business, Personal,
Educational, Games

78

Computeriand/ithaca

225 Elmira Rd.

Ithaca, New York 14850

Contact: Ben Herrmann
607/277-4888

Services: User's Software Library

Hardware: Apple, IBM 8088, Xerox 280

Software: Business, Personal,
Educational, Games

Pennsylvania

Computer Store of Pittsburgh
612 Smithfield St.

Pittsburgh, Pennsylvania 15222
Contact: Art Vaughan
412/391-8050

Hardware: Apple, Atari, Northstar,

Zenith, Dynabyte, HP
Software: Business, Personal,
Educational, Games

The Computer Spot

On the Diamond

Ligonier, Pennsylvania 15658
Contact: Harold Newell
412/238-2381

Hardware: Apple

Software: Business, Personal,
Educational, Games

Computers Unlimited

2813 East Prospect Road
York, Pennsylvania 17402
Contact: Keith C. Kirn
717/755-1045

Hardware: Apple, CBM, PET
Software: Business, Personal,
Educational, Games

Maryland

The Gomputer Forum

569 Baltimore-Annapolis Blvd.
Severna Park, Maryland 21146
Contact: Virginia Stibolt
301/544-0909

Services: Education, Rental

Hardware: Atari, CBM, PET, Osborne

Software: Business, Personal,

Educational, Games (software sup-

port for Apple, TRS-80, Osborne)

Computers Unlimited

907 York Road

Towson, Maryland 21204
Contact: Philip Lester
301/321-1553

Hardware: Apple, CBM, PET
Software: Business, Personal,
Educational, Games

MICRO - The 6502/6809 Journal

Virginia

Community Computers

2704 N. Pershing Drive
Arlington, Virginia 22201
Contact: J. Michael Versace
7083/527-4600

Hardware: OSI

Software: Business, Personal,
Educational, Games

North Carolina

Byte Shop

218 N. Eim St.

Greensboro, North Carolina 27401
Contact: Bob Terrell

919/275-2983

Services: Service Center for Apple,
Epson, Commodore

Hardware: Apple, Atari, PET,
Microtek, Epson, Mountain
Computer

Software: Business, Personal,
Educational, Games

Georgia

Atlanta Computer Mart

5091 Buford Highway

Atlanta, Georgia 30340
404/455-0647

Hardware: Apple, Atari, Northstar,

California Computer Systems, Ithaca

Intersystems
Software: Business, Personal,
Educational, Games

Florida

SEB Computers

1705 University Blvd. N.
Jacksonville, Florida 32211
Contact: Sam Bateh

904/743-7050

Services: Consulting

Hardware: Apple, Atari, CBM, PET
Software: Business, Personal,
Educational, Games, Custom
Programming

Al Personal Computers

178 Oxford Rd.

Fern Park, Florida 32730

Contact: Pete Bender
305/339-8914

Services: Atari Service Center
Hardware: Apple, Atari, CBM, VIC,
TRS-80, Eagle, Xerox

Software: Business, Personal,
Educational, Games
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Computer Store

2620 East Robinson Street
Orlando, Florida 32803

Contact: Jim Lewis
305/894-8357

Services: Custom Programming,
Vocational Programming Classes
Hardware: Apple, Atari, CBM,
TRS-80, IBM, Vector Graphic
Software: Business, Personal,
Educational, Games, Scientific

Associated Information Systems
825 Osceola Dr.

Rockledge, Florida 32955
Contact: David R. Hendricks
305/632-1090

Services: Computer Service Bureau
Hardware: OSI, Epson, Amdex,
Hazeltine, ATV, D.P. Supplies
Software: Business, Personal,
Educational, Games, Custom
Programming

Michigan

Computer Center

28251 Ford Rd.

Garden City, Michigan 48135
313/425-2470

Hardware: Apple, Atari
Software: Business, Personal,
Educational, Games

New Dimensions In Computing Inc.
541 E. Grand River Ave.

E. Lansing, Michigan 48823
Contact: Robert Gibbs

Claus Buchhoiz

517/337-2880

Services: Repair

Hardware: Atari, Vector Graphic Z80,
Exidy Sorcerer Z80, Paper Tiger and
Epson Printers

Software: Business, Personal,
Educational, Games, Books

lowa

Cyberia Inc.

2330 Lincoin Way

Ames, lowa 50010

Contact: Dolores Keith-Taylor
515/292-7634

Services: Software Development,
Service Department, Consultation
Hardware: Apple, CBM, PET
Software: Business, Personal,
Educational, Games, Agricultural

Computerland

3271 Armar Dr.

Marion, lowa 52302
Contact: Frank Malone
319/373-1241

Services: Seminars, Training
(in-store)

Hardware: Apple, Atari, CBM, Xerox,
SAM, 8088, IBM Personal Computer,
Vector Graphics

Software: Business, Personal,
Educational, Games

Wisconsin

GColortron Computer Division

2111 Lathrop Ave.

Racine, Wisconsin 53405

Contact: Lance Evans

414/637-2003

Services: Custom Programming and
Consulting

Hardware: Apple, CBM, PET
Software: Business, Personal,
Educational, Games

Century Computer/Phone Concepts
117 South 4th St.

La Crosse, Wisconsin 54601
Contact: Dan Saugstad
608/785-2010

Services: Custom Programming,
Bulletin Board Service (1982)
Hardware: Apple, Atari

Software: Business, Personal,
Educational, Games

(Continued on page 81)
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NTN TEDDIE
NTY TERRIFIC

The only thing missing is cofton candy

Youre on the midway, and here’s a
chance to show your skill. You pick up your
rifie and bang away. Seems easy . . . but!

But, watch those ducks! They're sneaky as
all get out. They'll gobble up your bullets
and leave you with an empty gun and a low
score. And don’t miss the rabbits . . . they
multiply like crazy.

Come on, join the crowd . . . with enjoy-
able, fascinating graphics the whole family

will love.

County Fair by Dan lllowsky For Apple Il *.
r $29.95 at computer stores, or:

MICRO - The 6502/6803 Journal 79
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Wooden

Computer?

Not from Commodore!

So why should the desk look like wood? A pleasant
cream and charcoal trimmed desk looks so much better
with Commodore systems. One look and you'll see.
Interlink desks are right. By design.

The specitications only confirm the obvious:

sCream and charcoal
color beautifully matches
the Commodore hardware
and blends with your
decor.

*An ideal 710 mm (28")
keyboard height yet no
bumping knees because a
clever cutout recesses the
computer into the desk-
top.

sHigh pressure laminate
on both sides of a solid
core for lasting beauty
and strength.
sElactrostatically applied
baked enamel finish on
welded steel legs—no
cheap lacquer job here.

«T-molding and rounded
corners make a handsome
finish on a durable edge
that won’t chip.

sKnocked down for safe,
Inexpensive shipment.
ePatented sllp joints for
quick easy assembly.
sLaveling glides for
uneven floors.

*Room enough for a
Commodore printer-on the
desk, yet fits into nearly
any den or office niche—
H: 660 mm (26") W: 1170
mm (48") D: 860 mm (26").
sMatching printer stand
available with slot for
bottom feeding.

PRICE: $299

In short, as Commodore dealers, we won’t settle for
anything that looks good only in the catalog! Our
customers won’t let us. They don't buy pictures. And
neither should you. This is why we wili let you use one of
our desks for a week and then decide. If for any reason
you don’t like it, just return it in good condition for a
cheerfut refund.

N

If your Commodore desaler doesn’t carry our desks yet,
send a check for $299 and we will ship your desk freight
pald!

Name

Address

City St Zip

Interiink, inc., Box 134, Berrien Springs, Ml 49103
Master Charge and Visa welcome. Call our order line:
616-473-3103

h—--—----- L[} --J

t2ard-JOX

16K RAM APPLE MEMORY CARD

Unleashes your Apple Il* and Apple Il Plus™ computer.

ON 70 MAXIMUM MEMORY
Wizard-16K gives your 48K
Apple 1 or Apple Il Plus the
last hit of directly accessible
afd-on memory it can accept.
And, it interfaces with all
Z80** cards to give you
CPIM=** :
= Fully compatible with
Apple Il and Apple Il Plus
= Adds 16K bytes of Random
Access Memory (RAM)
= Fully compatible with Z80
microprocessor cards
for CR/M
Used with Z80 card, it turns
your Apple Il into a two-
microprocessor systemwith
56K of usable memory
» With a Z80 card, it lets you
run BASIC-80%" %

COBOL-80" """
FORTRAN-80"""" BASIC
Compiler®*** and Assembly
Language Development
System™*** plus Applesoft
BASIC™ . Integer BASIC?,
Apple Pascal System”, Apple
FORTRAN® and Apple Pilot*
Utilizes Apple DOS 3.3~
16-sector system to permit
Inading both Applesoft®
and Integer BASIC™
Compatible with
VisiCalgr=***

Offers all features of Apple
Language Card* (except
Autostart RAM)

LED indicators show which
banks and functions are
selected (deselected)

= & VIESPER NYil:R0

asiems

SUBSIDIARY OF WESPERCORP




Dealers (Continued from page 79)

Minnesota

Digital Designs

829 3rd Ave. S.E. #265

Rochester, Minnesota 55901
Contact: Steve Surprenant
507/282-3222

Hardware: OS1, Altos (Z80)
Software: Business, Personal, Word
Processing, FARM Accounting

(llinois

DigitaiWorld

711 Army Trail Road

Addison, Illinois 60101
312/628-9222

Services: Training, Service
Hardware: Atari, CBM, PET, Xerox,
Zenith, NEC

Software: Business, Personal,
Educational, Games

Oak Brook Computer Centre

17 W. 426 22nd Street

Oakbrook Terrace, Illinois 60181
Contact: Bill Coisher

312/941-9005

Hardware: Apple, Atari

Software: BPI, Personal Software,
PFS, etc., (largely business oriented)

Data Domain of Schaumburg
1612 E. Algonquin Rd.
Schaumburg, fllinois 60195
312/397-8700

Services: Business Seminars,
Service Dept.

Hardware: Apple, Archives, Alpha
Micro, Hewlett-Packard Calculators
Software: Business, Personal,
Educational, Games, Large Selec-
tion of Books and Magazines

Farnsworth Computer Center

1831 N. Farnsworth Ave.

Aurora, Illinois 60505

Contact: Eleanor Snyder
312/851-3888

Hardware: Apple, Hewlett-Packard
Software: Business, Personal,
Educational, Games

The Computer Store of Rockforg
3515 Auburn Street

Rockford, lllinois 61103
815/962-7580

Hardware: Apple, Cromemco, Data
General, Northstar

Software: Business, Personal,
Educational, Games
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Missouri

Computer Mart

1904 E. Meadowmere

Springfield, Missouri 65804
Contact: Rob Lurvey

417/862-6500

Services: Consulting

Hardware: Apple, IMS International
Software: Business, Personal,
Educational, Games

Kansas

Personal Computer Center
3819 W. 95th Street

Overland Park, Kansas 66206
Contact: Charles Meyers
913/649-5941

Services: Repair Department,
Seminars and Training
Hardware: Apple, CBM
Software: Businesss, Personal,
Educational, Games

Mr, Computer

1424 Industrial-Emporia W. Plaza
Emporia, Kansas 66801

Contact: Bill or Sue
316/342-4893

Services: Apple and Atari Service
Center, Classes and Seminars
Hardware: Apple, Atari

Software: Business, Personal,
Educational, Games

Amateur Radio Equipment Co.
1203 E. Douglas

Wichita, Kansas 67211

Contact: Alden Lansdowne
316/264-9166

Services: Amateur, Experimenter
Software: Business, Personal,
Educational, Games

Nebraska

MicroAge® Computer Store

4217 South 84th St.

Omaha, Nebraska 68127

Contact: Dennis Hendrickson
402/339-7441

Services: Consuiting

Hardware: Apple, Atari, CBM, Altos,
Northstar, Archives

Software: Business, Personal,
Educational, Games

Arkansas

Computers Eic.

7624 Baseline Rd.

Little Rock, Arkansas 72209
Contact Jerry or Sherry Baldwin
501/562-3200

Hardware: Apple, Z-80 NEC
Software: Business, Personal,
Educational, Games, Utility

MICRO

Texas

Computer Concepts

4699 Calder

Beaumont, Texas 77707
Contact Ed or May Culotta
713/892-3992

Hardware: Apple, Epson Printer
Software: Business, Personal,
Educational, Games

Computer 'n Things

2825 Hancock Dr.

Austin, Texas 78731

Contact: Gary Bellamy
512/453-5970

Hardware: Apple, NEC, Cromemco
Software: Business, Personal,
Educational, Games

Arizona

Personal Computer Place
1840 W. Southern

Mesa, Arizona 85202

Contact: Roger L. Smith
602/833-8949

Services: Disk Drive Repairs, Pro-
gram EPROMs

Hardware: Apple, CBM, PET,
Southwest Technical Products
Software: Business, Personal,
Educational, Games

Nevada

JBA Computers

3111 S. Valley View Ste [-101

Las Vegas, Nevada 89102
Contact: W. Street

702/871-2999

Services: Repair and Maintenance,
Contracts, Custom Programming,
Circuit Design, Consulting
Hardware: Atari, OSI

Software: Business, Personal,
Educational, Games

Callfornia

Main-Line Computers

1844 14th Street

Santa Monica, California 80404
Contact: W. Niles

213/450-9924

Hardware: Apple, Atari, OSI
Software: Business, Personal,
Educational, Games

Computer Forum

14052 E. Firestone Bivd.

Santa Fe Springs, California 80670
Contact: Dave Hayhurst
213/921-2111

Services: Classes, Service Depart-
ment, Custom Programming
Hardware: Apple, SYM

Software: Business, Personal,
Educational, Games

(Continued)
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Dealers (continued)

Omni Unlimited

105 So. Los Robles

Pasadena, California 91101
Contact: Don K. Fenstermaker
213/795-6664

Services: Service Center

Hardware: PET, Zenith

Software: Business, Personal,
Educational, Games, Legal, Medical
— Database

The Computer Merchant

1040 E. Valley Pkwy.
Escondido, California 92025
Contact: Michael Houlberg
714/746-0662

Hardware: Apple, Xerox
Software: Business, Personal,
Educational, Games

Computerlang

289 E. Highlang Ave.

San Bernardino, California 92404
714/886-6838

Services: Repair, Software Training
Hardware: Apple, Atari, IBM
Software: Business, Personal,
Educational, Games

Computer Store of San Leandro

701 MacArthur Blvd.

San Leandro, California 94577
Contact: Hector

415/569-4174

Services: Custom Software, System
Design .

Hardware: Atari, Altos

Software: Business, Personal,
Educational, Games, CPM Software

Byte Shop

6041 Greenback Lane

Citrus Heights, Callfornia 85610
916/969-2983 or 5259

Hardware: Apple, Osborne, North-
star, Cromemco

Software: Business, Personal,
Educational, Games

Computeriand of Sacramento

1537 Howe Ave. #106

Sacramento, California 95825
Contact: Ralph or Gail Lovelace
916/920-8981

Services: Computer Training
Seminars

Hardware: Apple, Vector, iIBM, Altos
Software: Business, Personal,
Educational, Games

Washington

Personal Computers, Inc.

South 104 Freya #104

Spokane, Washington 99202
509/534-3955

Services: Custom Design Hardware
and Software; Complete Support for
Business Installations

Hardware: Apple, PET

Software: Business, Personal,
Educational, Games

Alaska

BG Systems

204 East international
Anchaorage, Alaska 99502
Contact: Robert DelLoach
807/276-2086

Services: Ciient Accounting
Hardware: CBM, PET, Super PET,
VIC-20

Software: Business, Personal,
Educational, Games

Juneau Electronics

1000 Harbor Way

Juneau, Afaska 99801
Contact: Stan Belzak
907/586-22680

Hardware: Appie

Software: Business, Personal,
Educational, Games

OHIO SCIENTIFIC

THE WIZARD’S CITY —
search for gold in the dun-
geons beneath the Wizard's
city or in the surrounding
forest. A dynamic adventure
allowing progress in strength
and experience. All OSI —
cassette $12.95, gdisk $15.95.

0S| HARDWARE 15% OFF
RETAIL PRICES!

GALACTIC EMPIRE — a strat-
egy game of interstellar con-
quest and negotiation. Com-
pete to discover, conquer, and
rule an empire with the com-
puteror 1-2 other players. C4P,
C8P cassette $12.95, disk
$15.95.

AIR TRAFFIC ADVENTURE —
a real time air traffic simula-
tion. C4P, CBP disks $15.95.

Plus S-FORTH, FAILSAFE
+ 2, RPV CONTROL, ADVEN-
TURE, TOUCH TYPING, IN-
TELLIGENT TERMINAL and
more. Send for our free
catalog inciuding photos and
complete descriptions.

Aurora Software Associates
37 S. Mitchell @
y Arlington Heights -

(llinois 60005
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CBM/PET? SEE SKYLES ... CBM/PET?

won't forget you,

The 8K Memory System
The 16K Memary System
The 24K Memory System

Shipping and Handling

231
(415) 965-1735
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PET owners everywhere sing
AN Thanks for the Memories )./
to good old Bob Skyles

...they should...because Bob Skyles is the only complete
source for memory boards for any PET ever sold. Old Bob

And the Skyles memory systems have the highest quality control of any computer prod-
uct ever. Over 100 million bits of Skyles memory boards are already in the field; you can
count the total number of failures on the fingers of one hand. First quality static and
dynamic RAMS, solid soldered on first quality glass epoxy. That is why they are guaran-
teed — in spite of the new lower prices—f{ar a full two vears.

The boards connect directly to the data bus on your board with ribbon cable and 50 pin
connectors that keep the data bus open to the outside world. Installs in minutes without
special tools or equipment...just a screwdriver.

Because of our new dynamic memory design, and (o celebrate the Skyles’ Third Annual
Survival Annjversary, here are the smashing new prices:

originally $250.00
originalty $450.00
originally $650.00
... For any PET ever made. When ordering, just describe your PET by model number
and indicate the amoun( and (ype (or brand) of memory currently in the unit.
(USA/Canada) $3.50 (Europe/Asia) $15.00
California residents musit add 6% /6% % sales tax, as required.

Skgles Electric Works

South Whisman Road
Mountain View, California 94041

Save § 50.00
Save $150.00
Save $250.00

now §200.00
now $300.00
now $400.00

Visa/Mastercard orders: call 1ollfrec
(800) 227-9998 (except California).
California orders: please call (415)
965-1735.

SITAMS 33S ¢13d/INGD """ STTAMS 33S
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i Spsciai “Compile to'Disk .mode allows _

+

s LSMNEWE
~ STAR ON.THE -
* " HORIZON

' The Applesoft Compiler X | i
from Southwestern Data Systems |

'compilation of programs too large to be
done in memory

Unique selective chaining option allows you
to pass just the variables you want to
subsequent programs. Because SpeedStar
converts Applesoft programs to binary files,
you can also have any number of programs
in memory at once. Compiled programs can
also be used via CALLs as subroutines in
ordinary Applesoft programs.

¢ Unlimited user back-up copies

* Apple Il and Applesaft Basic are trademarks of Apple Computer, Inc

enciosed ln an attractive padded notebook.

o _Each manual is fully indexed with tab dividers
for quick and easy reference. Easy-to-follow

examples will make you a SpeedStar pro
in no time.

REQUIREMENTS

A 48K Apple Il with Applesoft in ROM or
equivalent. Please specify DOS 3.2 or 3.3.

$134.95

SpeedStar is at your local dealer NOW., If he’s
out of stock, have him give us a call and we'll
ship your copy the same day.

SpeedStar . . . ask for it by name.

SR S e

southuwesterRn
Clata svstems
P.O. Box 582:M, Santee, CA 92071 ¢ 714-562-3670




SOUTHEASTERN MICRO SYSTE

1080 RIS DAIVE
CONYESS, GEOAQIA 20207

404~-922-1620

ST-02
VIDEO BOARD

SCREEN FORMAT

b ST-02 IAS FOUR SCREEN TORMATS SWIRCI- SELECTABLE:
16 x 32
16 x
20 » /0
24 X R0

64 PONER SUPPLY RTOUTRAMENTS: ) amps & +5 vaq

THE ST-02 15 & STAND A[DXET VIDRO CONTROLLER
UTILIZING THE §A02 CTL AND 66&15 VIDIEQ COXTROUTFER-

TITE $I7F OF TilF DOAHD 1§ 77" ¥ 8k-.

CURSOR FORMAT

REOR v

SOS-BLINK CURSOR

10C wa. & +12 vdc
00 mx. @ S12 vde

VIDEO OUTPUT IS COMPOSITE VIDEC

CHARACYER FORMAY

2OIAY WD CHARACTER GENEMATONS:
- MINGT3 Sx7 Matrix
~ 2716 Jscr I'rogrzrmable 5x7
Yatriy

UHARACTER GENEIWATORS ART SRITCH SERECTALLE
CON RUSET Of ¥AY 0F CHANGED UNDEE SOFTWARE
CONTKGL.

10 NPUT/OUTPUT
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Pascal Tutorial

Part 3

Victor R. Fricke
325 Ramapo Valley Road
Mahwah, New Jersey 07430

In the previous articles in this series we
concentrated on the use of the Apple
Pascal operating system software, more
than on Pascal itself. This article con-
centratcs on the Pascal language and
gives examples of why 1 think it is
easier to program in Pascal than in
BASIC. We will discuss disk 1/0 opera-
tions, and compare BASIC control
structures, such as IF and GOSUB, 10
their Pascal equivalents.

One of the Pascal suuctured data
types is the file, a sequence of records.
The usual analogy is a file cabiner,
which is a sequential collection of
folders, each one conraining a record.
In each folder there may be several dif-
ferent pieces of paper, but they are all
related to each other in some way. Each
piece of paper is an element of the
record, and it can contain Several data
fields.

For cxample, a medjum-sized busi-
ness could have its 'PERSONNEL"’ file
in one cabinet. Each employee is repre-
scnted by 2 folder containing his
record. For each record folder, there
might be a personal data card, a W-4
form, and a work log.

Each of these '‘elements” of the
record can contain several data fields.
The personal data card, for example,
would have name, address, home phone,
department, date hired, current pay
rate, cte.

Just as the accountant docs not have
cnough space on his desk for all this in-
formation at once, so also the computer
does not have enough central memory
for its files. In both cases, the answer is
to keep the file in external storage, and
to process one record at a time. Disk
1/0 is the process of selecting onc
record at a time and bringing 1t into
central memory from the external
storage medium for processing.
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Pascal files are sequential. Each
record is stored in sequence, and
retricved in the same sequence. In this
way, Pascal files are like tape files: a
new record can only be added at the end
of the file.

There is another rcsemblance to
tape files. A Pascal file can only be in
one mode at a time; either it is in a read
mode, or a write mode — never both at
the same time. This, of course, is also
the restriction on BASIC disk files.

Creating a File

Following our analogy a little fur-
ther, suppose out hypothetical accoun-
tant were establishing the personnel
file for the first time at a new business.
Part of his job is to define the internal
structure of the file; i.e., what data will
be in each person's file. Each record can
be as simple or complex as necessary.
However, each record will have the
same format. In Pascal, the TYPE
declaration is used for this purpose.

Flgure 1
TYPE
DATE=
RECORD
DAY ¥, Tagdld
MONTH :  PACKED ARRAY [1..3] OF CHAR;
YEAR .99
END; (% DATE *)
PERSONALDATA=
RECORD
LASTNAME PACKED ARRAY [1..15] OF CHAR;
F{RSTNAME PACKED ARRAY [1..12] OF CHAR;
EMPLOYEEND INTEGER;
DEPARTMENT INTEGER;
HOMEPHONE PACKED ARRAY [1..10] OF CHAR;
STREETAD PACKED ARRAY ([1..12] OF CHAR;
ZiP INTEGER;
DATEHIRED :  DATE;
PAYRATE :  REAL
END; (* PERSONALDATA ¥)
Wa=
RECORD
MARRIED BOOLEAN:
DEPENDENTS INTEGER;
EXTRAWH REAL
END; (% w4 %)
PERSON=
RECORD
DATA : PERSONALDATA;
W) THHOLD s W4
REGHOURS ARRAY [1..52] OF REAL;
OTHOURS : ARRAY [1..52] OF REAL
END (* PERSON *)
VAR
WORKER FILE OF PERSON
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Using our personnel file example,
the hypothetical accountant might make
the Pascal declarations in figure 1.

This results in a file called WORK-
ER, composed of a fairly complex struc-
ture of nested records. The beauty of
Pascal is that you don’t need to worry
about mcmory allocation or how the
data is packed into disk files. Pascal
takes care of all that automatically.

There can be many more records in
a file than can {it into available mem-
ory. Fortunately, Pascal deals with a
file one record at a time. The way the
system deals with an external file is to
set up something called a ‘'file buffer
variable.”’ This variable serves as a
window to peer into the file and ex-
amine one record ar a time, For this
reason, the file buffer variable is fre-
quently referred to as a ‘‘window
variable.”’

For a file called WORKER, the file
buffer variable is referred to as
WORKERA . Each of its components
can be individually referred to; for ex-
ample WORKERA .DATA.LAST-
NAME, or WORKER A WITHHOLD.
MARRIED.

After the file is defined, it is opened
for writing by the REWRITE statement.
We can select the same file name or a
different one for the disk directory. For
clarity, we will call it DISKFILE. To
create the file, we usc

REWRITE(WORKER, ‘DISKFILE’)

I like to think of the REWRITE
statement as analogous to crasing and
rewinding a tape. It does the {ollowing:

1. Allocaces variable storage space in
memory for the defined data struc-
ture of the WORKER file.

2. Sets up the file buffer variable
WORKER A

3. Places the file name DISKFILE tem-
porarily on the disk directory.

4. Sets the file position pointer to O
(first record in file}.

5. Sets EOF to true |[the beginning of
the file is also the end of the file if
no records exist yet).

EOF is a predefined procedure
which retumns a Boolean valuc of TRUE
when the file position pointer is at or
beyond the end of the file, and FALSE
when it is at a record before the end of
the file.

The directory entry for the file is
only temporary; it will be removed
from the directory if the program ter-
minates without executing a

CLOSE(WORKER,LOCK)

statement. This statement jnstructs
the system to make the temporary
diskfile permanent.

Putting Data Into a File

Once your program has established
values for the various elements in
WORKERA , you can write the resul-
ting record to the file by using

PUT(WORKER)

This statement puts the record into
the file buffer area of memory and then
advances the file position pointer to the
start of the next record. Depending on
size, it may also cause the system to
write the buffer block onto the disk. 1t
doesn't always happen with each PUT,
because the block size is always 512
bytes, but the record can be any size.

Reading From a File

To extract data from a file, you have
to open it for reading. The RESET state-
ment does this. For our example, it
would be

RESET(WORKER,'DISKFILE")

If you think of the tape analogy, this
staternent is like rewinding the tape
and reading the first record into the
window variable. If you RESET a file
that is already open, you will make the
window variable have the values asso-
ciated with the first record in the file.
In a way, this is like

10 RESTORE
20 READ

in BASIC.

EOF is left with the value of FALSE
by a RESET. Once the file is RESET, to
read subsequent records use the GET
statement. GET{WORKER) reads the
record at the current file pointer loca-
tion and then advances the file position
pointer.

Updating a File

In any file that requires sequential
access as described in this article, it
would be awkward to update any record
if the sequential access were strictly
observed. You would have to read and
write back all the records before the
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one you wanted to update. It would be
far more copvenient to go directly to
the record you want, and write its new
value.

The SEEK statement allows you to
do this. Each record has a sequence
number associated with it (the first
record is number (). By doing a SEEK
and then a2 PUT, you can updatc a
record.

The SEEK statement looks like this:
SEEK(WORKER,57)

This statement advances the file
position pointer so that it is at the
beginning of the 58th record (record
57}. The next GET or PUT will then
operate on the desired record.

Closing a File

After you finish reading or writing
records in the file, one or more records
may remain in the file buffer. The direc-
tory entry of the file name is temporary.

To preserve the data in the file buf-
fer and to deallocate the file buffer, it is
necessary to close the file before the
program terminates. This is done by
using the

CLOSE(WORKER,LOCK)
statement.

Of course, you may not want to
save the data that you have placed in
the disk file. In this case,

CLOSE{WORKER,PURGE)

will delete the temporary directory en-
try created by the REWRITE(WORKER,
'DISKFILE’) statement. Since the direc-
tory no longer contains the file name
'DISKFILE’, it considers the space
formerly occupied by the temporary file
as < UNUSED >.

IORESULT

In many applications, it would be a
good idea to test for errors when a disk
170 operation is attempted. The disk
could be bad, the wrong volume might
be on line, or the file you want to up-
date may not yet exist.

BASIC provides the ON ERR GOTO
statement so that you can recover from
an error without an abnormal termina-
tion of the program operation. Pascal
provides a similar capability with the
predefined JORESULT function.
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To use IORESULT, you have to tam
off the 1/0 error checking by using the
compiler directive (*$I - *) first; other-
wise, the program will terminate before
you can check the value returned by
IORESULT.

IORESULT returns an integer value
from O to 14, as listed in table 2 of
Appendix B in the Apple Pascal Lan-
guage Manual. If the value is 0, there is
no 1/0 error. For the other codes, you
may want to define some error recovery
procedures, and perhaps use a CASE
statement to invoke them.

Putting It All Together

Now that we have covered the
highlights of Pascal disk 1/0, it will be
instrucrive to }Jook at an example. List-
ing 1 creates and updates a simplified
personnel file. The file structure has
been simplified from our previous ex-
amples to keep the program short.

There are similarities and differ-
ences between Pascal and BASIC. The
similarities should make it easy for
anyone who knows BASIC to Jearn
Pascal quickly. The differences are
what allows you to write better pro-
grams more quickly in Pascal.

Variables

In many versions of BASIC, a
variable name can only be one letter, or
a letter and a digit. Applesoft is slightly
better because you can use a variable
name of almost any length. Unfor-
tunately, however, only the first two
characters count. That is, SUNDOWN,
SUDS, and SU are all the same variable
in Applesoft.

In Pascal, variable names can also
be quite lengthy, but Pascal variables
are distinguished by the first eight
characters. So the examples given in
the previous paragraph would be dis-
tinct in Pascal. This allows you to use
identifiers that have a better mnemonic
relationship to the quantity repre-
sented by the variable.

As an example, it is much easier to
remember the meanings of INTRATE,
INTEBREST, and INVOICE than of I, 12,
and I14.

In BASIC there are a limited
number of variable types; integer (A%),
real {A), and string (A$). These variable
types are implicitly defined by the suf-
fix character on the variable name.

88

Listing 1
PRCGKAM PERSONNEL (WCRKER) ;
TYPE
PERSON=
RECORD
LASTNAME : STRING[
EMPLOYEENO :INTEGER;
MARRIED tBCOLEAN
DEPENDENTS : INTEGFR:
PAYRATE :REAL
ERD: (* PERSON RECORD *
VAR
WORKER tFILE OF PERSON;
FILENAME :STRING;
NUMBER,
RUGRATS,
RECNO :INTEGER;
NAME :STRING[15];
STATUS :BOOLEAN;
RATE :REAL;

PROCEDURE SHOWENDRECNO;
BEGIN
RECRO 1= 0O
RESET (WORKER) ;
WHILE NOT EOF(WCRKER) DO
BEGIN
GET (WORKER) ;
RECKNO t=» RECNO + 1;

END; (* WHILE %)
WRITELN('EOF IS ', RECNO):
ERD};
PROCEDURE EMPTY:
BEGIN
WITH WORKER" DC
BEGIN
LASTNAME ;= '
EMPLOYEENO t= (O:
MARRIEL := FALSE:
DEPENDENTS 1= 0;
PAYRATE 1= 0.0;
END:
END

PROCEDURE NAMEIT;
BEGIN
WRITE( 'LAST NAME
READLN(NAME) ;
WORKER" .LASTNAME := NAME:;
END;

r ") g

PROCEDURE NUMBERIT;
BEGIRN
WRITE( ‘EMPLOYEE NO.
READLN (NUMBER) ;

t')

151;

i

H

)

(* INDICATE LOCATICN OF EOF *)

(* CLEAR RESIDUAL JURK *)

';(® 15 BLANKS ¥)

WORKER" . EMPLOYEENO := NUMBER:
END;
PROCEDURE MARRYIT:
VAR
ANSWER : CHAR;
PEGIN
WRITE( 'MARRIED? (Y/N) :');
READ(ANSWER) ;
WRITELN;
IF ANSWER = 'Y' THEN STATUS := TRUE
ELSE STATUS := FALSE;
WORKER™ .MARRIED :s= STATUS;
END;
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PROCECURE DEPENDIT;

BEGIN
WRITE( 'NUMBER OF RUGRATS :')s
READLN (RUGRATS) ;
WORKER" . DEPENDENTS := RUGRATS:

ERD:

PROCEDURE PAYIT:
BEGIN
WRITE('PAY RATE
READLN (RATE) ;
WORKER™ . PAYRATE := RATE;
END;

18' )

PRCCEDURE FILLOUT; {* GET VALUES POR RBCORD ELEMENTE *)
BEGIN

WRITELN('RECORD NO: ', RECNO))

NAMEIT;

NUMBERIT;

MARRYIT;

DEPENCIT:

PRYIT:;
END;

PROCEDURE RPPEND; (* STICK A RECORD ON THE END CF FILE *)
BEGIN
EMPTY;
FILLOUT:
PUT (WORKER) ;

END;

PROCEDURE DISPLAY; (* SHOW THE CURRENT RECORD *)

BEGIN
PAGE (OUTPUT) ;
WITH WORKER™ DO
BEGIN
WRITELN('l:LAST NAME ', LAGTNAME) ;
WRITELN('2:EMPLOYEE NO. : ',EMPLOYEENO)

WRITE( ‘3:MARITAL STATUS r ')
CASE MARRIED OF
FALSE: WRITELN('SINGLE'):;
TRUE ¢« WRITELN('MARRIED'):
END; (" CASES *)
WRITELN('4:§ OF DEPENDENTS : ', DEPENDENTS);
WRITELN('5:PAY RATE +$’, PAYRATE) 3
END (® WITH *):
END; (* DISPLAY ¥)

PROCEDURE UPLATE; (* MODIFY A RECORD *)

VAR
CHOICE : INTEGER:
ANSWER : CHAR:
BEGIN
DISPLAY;

WRITELN( ‘SELECT NUMBER OF ITEM TO BE CHANGED.');
WRITELN( ‘SELECT 0 TO QUIT.'):
RESET(WORKER) ;
CHOICE := 1;
WHILE CHOICE >0 DO
BEGIN
REACLN(CHCICE) ;
IF (CBOICE>0) ANLC (CHOICE<6) THEN
CASE CHOICE CP

1: NAMEIT:
2: NUMBERIT;
3: MARRYIT:;
4: DEPENDIT;
5: PAYIT;

END;: (% CASES *)
END; (* WHILE *)
DISPLAY;
WRITELN( 'IS EVERYTRING OK? '):
READ(ANSWER) ;
WRITELN;
IF ANSWER <> ‘'Y' THEN UPDATE
ELSE

BEGIN (Continued)
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In Pascal, a wide variety of variable
types are available. Besides INTEGER,
REAL, and STRING, you bhave other
predefined types like CHAR,
BOOLEAN, and LONG INTEGER. You
can also define your own data types. As
a matter of fact, you must declare all
variables to be of a specific type before
you use them in a Pascal program.

The big advantage of Pascal is that
you are not confined to using just these
predefined types of data; you can define
your own data types, and use variables
which have values of those types.

There are lots of advantages to
defining your own data types. For in-
stance, you could represent the months
of the year by their ordinal integers;
e.g., 1 for January, 2 for February, etc.
In BASIC this is the only way to do it.
But in Pascal you can define a new data
type MONTH as follows:

TYPE
MONTH = (JAN,FEBMAR,
APR,MAY,JUN,JUL.AUG SEP,
OCT,NOV,DEC),

VAR
BIRTHMONTH : MONTH:

This method allows you to use an
assignment statement in your program
which is straightforward and easy to
understand:

BIRTHMONTR : = MAY;
Assignments

In BASIC, the symbol ’' ="’ has an
ambiguous meaning. It can represent
the assignment of a value to a variable,
as in

SOA =27

Or it can represent the Boolean equali-
ty operator; i.e.,

S50 IF A = BTHEN 100

In the above example, A = B is an
expression that is either true or false. ]
have called this ambiguous because the
fragment A=B can be either a logical
{Boolean) expression, or an assignment
instruction, depending on context.
Also, the Boolean value of ‘‘false’’ 1s
the same as the real value of 0 in
BASIC, lending further ambiguity.

In Pascal this ambiguity is not pres-
ent. An assignment statement uses the
'‘assignment operator,”’ '‘:="', as in

the example
A:=B;
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SEEPK(WORKER, RECNO) ;
PUT (WORKER) ;
END; (* ELSE ¥)
END;

PROCEDURE DOIT; (* THIS 1S THE PRCCEDURE
BEGIN
PAGE(OUTPUT) ;
SHOWENDRECNO ;
WRITELN('RECCRD NO?
READLN ( RECNO) ;
WHILE RECNO >= O CO
BEGIN
RESET (WCRKER) ;
SEEK(WORKER, RECNO) ;
GET (WCRKER) ;
IF EOF(WORKER) THEN APPEND
ELSE UPDATE:
WRITE( ‘RECCORD NC? (-) TO QUIT)'):
REACLN(RECNO) ;
END; (* WHILE ¥)
(* DOIT *)

(-1 TO CUIT)');

END:

PROCEDURE ERRHANDLE ; {* OPENS FILE 1F NEW *)
VAR

ANSWER : CHAR:
BEGIN

WRITELN('NO SUCH FILE ON DISK.

L Y
WRITE({'DO YOU WANT TO ADD IT? ‘);:

REAC(ANSWER);
IF ANSWER = 'Y‘' THEN
BEGIN
REWRITE (WORKER, FILENAME) ;
DOIT;
END; (* IF ¥)
END; (¥ ERRHANLCLE *)

BEGIN (* MAIN PROGRAM ¥)
WRITE( ‘FILE? ’);
READLN({FILENAME) ;

(*9I-¥)

RESET (WORKER, FILENAME) ;
(¥S$I+¥)

IF IORESULT = 0 THEN DOIT

ELSE ERRHANDLE ;

CLOSE (WORKER, LOCK)
END.

{* TBAT CCNTROLS THE OTHERS *)

while a Boolean expression uses the
“'equality operator,’’ ' ="’. The BASIC
statement

100 IFA=BTHENC=D
. results in only C changing its value.
This becomes more obvious in the
equivalent Pascal statement

IFA=BTHENC:= D;
IF Statements

In BASIC the IF statement has the
format

10 IF expression THEN state-
ment1

29 staternent2

If expression is true, then statement
1 is executed; otherwise statement 2 is
executed. In Paseal, the structure of the
IF statement is exactly the same. It can
also be written in this form:

IF expression 'fHEN statementt
ELSE statement2;

Multiple Branches

The situation where your program
must choose betweén multiple alter-
natives provides an interesting com-
parison between BASIC and Pascal. In
BASIC, such a branch statement might
be used to select a subroutine based on
student grades, for example. You would
need to use a '‘computed GOSUB’
statement:

10 ON GRADE GOSUB 1000,
1750, 2235, 8870, 9025

This type of statement requires
GRADE to have an integer value of 1

AMUST FOR THE MACHINE LANGUAGE PROGAAMMER. Edit 6502* is a two pass Assem-
bler, Disassembler and text editor for the Apple computer. It is a single load program
that only occupies 7K of memory. You can move freely between assembling and disas-
sembling. E8iling is both character and line orientated, the two pass disassemblies
create editable source files. The program is so written so as to encompass combined
disassemblies of 6502 Code, ASCIl text, hex data and Sweel 16 code. Edit 8502 makes the
user feel he has never left the environment of basic. it encompasses a large number of
pseudo opcodes, allows linked assemblies, software stacking (single and muftiple
page) and complete control of printer (paganation and tab setting). User is free to
move source, object and symbol table anywhere in memory. Requirements; 48K of
RAM, and ONE DISK DRIVE. Optional use of 80 column M&R board. or lower case availa-
ble with Paymar Lower Case Generator.

TAKE A LOOK AT JUST SOME DF THE EDIVING COMMAND FEATURES. Insert al line # n Delete a character
Insert a characler Delete a line ¥ n List line # nl. n2 to fine ¥ n3 Change line # nl 10 n2 “string(* Search
line ¥ nl to n2 “stringl”.

LJX Enterprises Inc. P.O. Box 10827 St. Louls, MO 83128 (314)046-8124
“Edit 6502 T.M. of LJK EnL Inc. — “Apple T.M. ol Apple Compuler Inc.

EDIT 6502 "~

Two Pass Assembler, Disassembler, and Editor Single Load Program
DOS 33, 40/80 Columns, for Apple Il or Apple fi Plus®

SN

LOOK AT THESE KEY BOARD FURCTLONS: Copy 10 the end of line and
exil: Go to the beginning of the line: abort operation: dejete a
character at cursor location: go to end of fine: find character
aller cursoe lacalion: non destruclive backspace: insert 3
character at cursor lacation: shift (ock: shift release: forward
copy: oslete line number: prelix special prinmt characters. Com-
plele cursor control: home and clear. right. ket Jown up. Scroll a
ine at a time. Maver (ype § Nae number sgala.

All this and much much mors — Sand far FREE Infermation.

Atarl Cartridge $199.95
Apple Digk (Version 2) $95.95

COMPYTER BASED SOF twARE

EMTERPRISES

it
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through 5, which might correspond to a
grade of F through A. The difficulty
here is that you have to do a lot of page-
flipping to see what each of those sub-
routines does.

In the Pascal version of this selec-
tion statement, there are two signifi-
cant differences. You can make
GRADE have valuesof A, B, C, D, or F
by defining your own data type:

TYPE
SCORE = (A,B.C,D.F);

VAR
GRADE : SCORE;

You can also use meaningful pro-
cedure names for each of the target pro-
cedures, instead of the statement num-
bers which have no meaning. Thus, the
example of multiple branching in
Pascal would be:

CASE GRADE OF
A: EXEMPTFROMFINAL;
B: OPTIONALFINAL,
C: FINALEXAM;
D: COUNSEL;
F: FAIL
END;

Looping

Anyone familiar with BASIC knows
about FOR...NEXT loops. This struc-
tured command is used to repeat a
series of instructions a predefined
number of times. The FOR statement
sets up an index to count the number of
iterations, gives the index its initial
value, does the block of instructions,
increments the index, and finally
checks to see if the upper limit of the
index has been reached. If it has, the
loop is satisfied, and the instruction
following the loop is executed. If the
index has not yet reached its limit, the
block is executed repeatedly until the
loop is satisfied.

Pascal also has a FOR statement,
which looks like this:

FOR | := LOW TO HIGH DO
BEGIN
FIRSTSTEP;
SECONDSTEP;
THIRDSTEP;
END;

There are several differences be-
tween BASIC and Pascal. The STEP
clause of BASIC is not available; the in-
dex can only be incremented by 1. You
canpnot count by twos, by fives, or by
anything else. You can count down, by
using the reserved word DOWNTO in
place of TO in the FOR statement, as in
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FOR [ := HIGH DOWNTO
LOW DO

In BASIC, the parameters in the
FOR statement may have real or integer
values. In the Pascal version, they must
be ordinal, such as INTEGER, integer
subrange, CHAR, or a user defined
type, such as the type MONTH referred
to earlier in this article.

1f you want to perform other types
of loops in BASIC, you have to get very
clever with IF statements, indexes, etc.
For example, suppose you want to loop
for as long as it takes for a process to
return a desired result, and you have no
way of knowing in advance how many
iterations it takes. An example of this
type of loop would be the use of the
Newton-Raphson method of finding the
roots of an equation.

To do this, you need to start with an
approximate answer, calculate a new
approximate answer, and compare the
two results to see how close they are to
being the same. This process is re-
peated until the differcnce between the
two successive answers is acceptably
small.

Doing this in BASIC is awkward. In
Pascal, it 15 quite easy. It is done using
the REPEAT loop:

REPEAT
STEP1;
STEP2;
STEPS;
STEP4
UNTIL DIFFERENCE < =
DELTA,;

Of course, you must be sure that
somcwhere in the body of this loop
DIFFERENCE, it is affected in such a
way that it will eventually satisfy the
condition in the UNTIL statement.
Otherwise, you will have an infinite
loop, just as easily as you can in BASIC.

An additional Pascal looping struc-
ture not available in BASIC is the
WHILE loop:

WHILE DIFFERENCE > =
DELTA DO

BEGIN
STEPT;
STEP2;
STEPS;
STEP4

END;

The difference between the
REPEAT...UNTIL structure and the
WHILE...DO structure is that in the
former, the condition for satisfying the
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loop is evaluated after the loop is
executed, while in the latter case the
condition is evaluated before executing
the loop.

Functions and Procedures

In Pascal terminology a set of in-
structions that is self-contained and
constitutes a subprogram is called a
procedure. In BASIC it is called a
subroutine. The BASIC subroutine is
called into operation by ''GOSUB line
number.”” The Pascal procedure is ac-
tivated by using its name in the main
program. As discussed before, this
tends to make Pascal programs easier to
understand.

Another difference between these
languages is parameter passing. In
Pascal the values of the variables
modified by the procedure are carefully
controlled by the use of local variables
and formal parameters. In a BASIC pro-
gram all variables are global; that js, all
parts of the program have equal access
to each variable. This can result in
some hard-to-find bugs when a variable
is changed in a remote part of the pro-
gram while you are expecting it to have
a different value.

By keeping all variables as local as
possible in Pascal, and passing the
values through formal parameters, this
problem is eliminated. For a thorough
discussion of this area, see reference 1
in the bibliography at the end of this
article.

Functions are similar in both lan-
guages. In BASIC a function is defined
in 2 DEFFN scatement. It, too, has a
formal parameter [referred to as its
argument in BASIC} like it does in
Pascal. In Pascal a function is defined
in a FUNCTION subprogram.

Summary

Jn this series of articles I have given
a general overview of the Apple Pascal
system, with emphasis on the oper-
ating system. The more I got into the
Pascal language, the more | was con-
vinced that Pascal has many advan-
tages over BASIC for most applications
except for very short programs.

One of my motives for writing this
serics was the lack of good references
for learning Pascal on your own. I
wanted to share some of my hard-won
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knowledge with others and save them
the trouble I had digging up all this
information.

In the time since this series was

started, several more references have
become available. The following bib-
liography should prove useful to
anyone seriously interested in learning
Pascal.
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BY CASES, INC.
DESIGNED TO PROTECT YOUR COMPUTER

Features —

* Rigid Shell Made of Plywood
Supported High Impact ABS.

* Shock Resistant Foam Lining.

* Heowy Duty Hardware
Includes Key Locking Latches

* Bound Metal €dges.

¢ Interlocking Tongue and
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Apple Il Plus 2 Drives $175.00
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4

CLUB AND DERLER DISCOUNTS AVAILARLE
CASES, INC. P.O. Box 33820 Seattle, LWUA 98133  (206) 365-5210

CBM/PET? SEE SKYLES ... CBM/PET?

““Should we call it Command-O
or Command-O-Pro?”’

That’s a problem because this popular ROM is
called the Command-O-Pro in Europe. (Maybe
Command-O smacks too much of the military.)

But whatever vou call i, thius 4K byte ROM will provide vour CBM BASIC 4.0 (4016,
4032) and 8032 computers with 20 additional commands including 10 Toolkit program
editing and debugging commands and 10 additional commands for sereening, Formaning
and dise file manipulating, (And our manual writer dug up 39 addittonal commands in the
course of doing a 78 page manual')

Lhe Command-O extends Commoduare's 8032 advanced soreen editing Features to the ulti-
mate. You can now SCROILL up and down, insert or delete entire lines, delete the char
acters 10 the left or right ol the cursor, seleer TEXT or GRAPHICS modes or ning the
8032 bell. You can even redefine 1he window 1o adyust it by size and position vn your
sereen. And you can detine any key 10 egual a sequence of up to 90 key strokes,
The Command-O chip resides in hexadecimal address $9000, 1he rightmuost emply skt
in 4016 and 4032 or the rearmost in 8032, 1T there is & space vontlict, we do have Socket-
2-ML available ar w very special price.
Skyles guaraniers your satisfachion: il vou are not absolutely happy with vour new
Command-O, retuen it 1o us within ten davs tor an immediate, full refund.
Command-0 Trom SKyles EIeetrie Wurks . oo i tvicn s ieveae e §75.60
Compieie with Sochet-2-Me..inn.. E———————— " - ]
Shipping and Handling. ........................tUSA/Canada) 82.50 (Europe/Asiaj $10.00
Colifornia residents must udd 6% /6% % sales tax, us required.

Skyles Electric Works Visa/Mayteccard orders: call tollfree
231E South Whisman Road (800) 227-9998 (cxcept California).
Mounisin View, California 94041 California orders: please call (415)
(415) 965-1735 . 965-1735.

/NGO " SITAMS 33S ¢13d/INGD "™
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O0SI COMPATIBLE HARDWARE
o o ED-SCI STATISTICS
ACIA based RS-232 serial printer pon. DI SWITCH salectable baud rates of 300-8600.
Handshaking (CTS) inpul lina is ravided to signal 1he computer when the printer buffer
is full. Compatlble with 0S-85U V1.2 and os-aSD. FOR THE PROFESSIONAL A COMPLETE STATISTICS
10-CA9 PARALLEL PORT $178 AND DATA MANAGEMENT PACKAGE

Gantronics Standard Pacallel printer intarface tor OSI computers, The caud comes cony
plete with 10 ft. of flal ribbon cable. Compatible with 0S-85D and OS-85U software.

Rg{g%#%:gt\#ﬂl Tom( o 8375 Dat\e/l Entt)r;y and Filin% atatlstlscz! galcuéa‘goEns

) rallel port for use with word processor 1ypa prirters. Complate . ria me an: e Mean, Std. v, Std. Error

'0“? z!‘orea"‘ ;;Tjt.,m'mw. ,"Ihsgiw T ; g;seaNumebyra > eCoefficient O?Varialion

Proviges 3 printer interfaces currently supported by OSi-Serlal, Cenlronics Parallel, eOne-Time Data Entry e fFrequency Distribution

EEVDE? gnm ‘I,el."lx of memory at qaooogllcgnwuw exacull:e.l Porl senlal cluster. The e Easy and Rapid Editing e Unpaired t-Test

G daamany panirione. RSB L S I STHTAAPISD e eData Entry Worksheets ~ ®Paired t-Test

SaK moseroey narce svaliabi e e s A2 ot Wity Skt Data File Manipul Owann-Whl’t:ney USTesl e T
memory card |s available a mrent populaled levels. All cards ars jully soc) ata File Manlpulation e Wilcoxon Paired Sample Test

for 24K of memary. The card uses 2114-300ns chips. DIP SWITCH addressing Is provided A 4

inthe form of ana 16K block and one 8K Dlock. AlSo supports DIP SWITCH msmory part- s Add New Variables eChi-Square Test

tion addressing lor uea in multi-user systems. 8 Add or Delete Case Values eLinear Regression

FL470 FLOPPY DISK CONTROLLER $180 oCri B o 1

0SI-Type floppy disk conltoller and real lime tlock. Will Suppont $% ° or 87, Single or geefﬁ::dngB:lIRLCEl-?& y User .g?\g_e\:s:;?xNOVA with the

double-si drives. Requires drives with separated data and olock outpuls. b -
BHO-1600 BARE (O CARD 850 SELECT Criteria Newman-Keuls Test

Super 110 Card. Supports 8K of 2114 memory Intwo DIP SWITCH addrassable 4K blocks, o i o

218 Bit Paralle! Ports may be used as printer Interfaces, 5 RS-232 Serlal Ports with CTS & Merge Files Hard Copy of Data & Results
RTS handshaking. With manual and Molex connectors.

BMEM-CM9 BARE MEMORY CARD $50 Statistical Calculations can be made on VISICALC* (DIF)
e e S e CEE AR R A eR Smon T and DATADEX - FILES. Graphic Plotting of all ED-SC!
#0¢ PROTOTYPE CARO . $35 STATISTICS Data Files can be done with APPLE PLOT.*
gr:(oty%ucg?:‘fnhg:: ﬁa!':u%r 156 ep;: Icl;s.c\‘z:llym_so accon}mpalg ‘:62:30' 40 pIn 1G's.
it g st b s e o Only $95.00 brings you the ED-SC! STATISTICS instruction
Expansion for C1P-600 or 610 boards Lo the OSt 48 Pin Buss. Usas expansion sockat and manual, the Master Program Disk, and a Back-Up Disk.
Interface circuilry to expand 10 48 Pin Backplane. Requires one slol in backplane.
BP-580 BACKPLANE 7 See ED-SC! STATISTICS at your local Apple Computer store.
Assembled 8-siol backpiane with male Molex conaectors and lermination resistors. Dealer inquiries invited. For information please phone or write:
Dsr.slwn?hse'r(\sdwdrggl’l OS! Minitl systams extends the (ife ol drives and MIA.‘A? i
gﬂ&ﬁsh this gy shutling off :Ain?'.l)gpypj Spindle motor when syslem is not accesaing Ed'SCI Deve'Opment
the drive. Complets KT and manual. 480 Beacon St. San Francisco, CA 94131 (415) 282-7020
PW.58 POWER SUPPLY V. ]
Power One brand supply 5V ~ 8 amps with overvaliage protection. Reg. $49.95. ED-SC! STATISTICS requires an Apple 1l with the Applesoft or
D&N M'cno PRODUCTS’ Language Card, or an Apple 11+, 48K memory, and at least one
disk drive with DOS 3.3 (16 sector).
I"c = *Apple is a regislered lrademark of Apple Computer inc.
. Vi Ic 15 a registered mark of Personal Sottware Inc
3684 N. WOHS Stfeo‘ F' waynor ’ﬂdlan‘ 46808 Di'(l'::ﬂcE)( Is a?egistert;;at(l’:demark of SonomaS%ollwork.s.

219/485-6414
TERMS: Check or money arder Add $2 Shipping, Outside U.S. add 10%.

Programming 6502 Assembly Language is no
longer frightening or a monster problem. Because
Randy Hyde has written the book that's easy to
understand, easy to follow. It turns assemblyo
language into the ‘friendly language’. For anyone.
For the average Apple II owner and the newest
beginner.

Let Mr. Hydé get you started immedial'ely, with
string and malh operations. See how 1o convert

i ’ ‘ BASIC programs so they run up to 100 times
There S nO %) faster! Disgcover Sweet-16, the ‘hidden' 16-bit
‘ 7 pseudo computer inside your Apple. Enjoy using
Dr. ]eky11 o TR your Apple to the maximum by following the step-
” by-step, practical examples. . .which turn you into
in Apple I[k =¥ a programmer in the blink of a chapter.
programming... £ thanks to Mr. Hyde

ASSEMBLY $19.95 per easy-reading copy at computer
LANGUAGE stores everywhere, or from:

DATAMOST

19273 Kenya St.
Northridge. CA 91326
(213) 366-7160

VISA/MASTERCHARGE accapicd.
$1.00 shipping'handling .

=Apple Il is a trademark ol Apple Computer. Inc. {Calilorma residenls adad 6°
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Bill Budge, creator of
“Raster Blaster,” needs it:

", never write another
program without BugByter!”

SYTER

FEATURES Who else needs BugByter?
INCLUDE: ... Applg users who want to learn machine language.
+All registers displayed .. .Apple programmers in need of a complete 6502

«Compatible with all debugging tool.

Apple languages .. .Educators who need to demonstrate the operation
*Completely relocatable of the Apple’s central processor.

*Full hex and ASCII I/O ... Software professionals who need to display and
eMultiple options while control all 6502 registers.

in tfrace mode

eliteral and transparent
breakpoints

*Resident assembler B u g Byte r
eResident disassembier
sUser-definable screen 1S

*Ram screen dump in NOW AVAILABLE AT $39.95

hex and ASCII on diskette for Apple li or Apple Il +
eComprehensive from

documentation
PR COMPUTER-ADVANCED IDEAS, INC.

operation 1442A Walnut Street, Suite 341
sinstructi | Berkeley, CA 94709

il (415) 526-9100
sHexadecimal/

decimal

conversions
oCan run in add-on

ram card

"Apple is a registered trademark of Apple Computer, inc,
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RELOC

RELOC allows the Apple Pascal
text editor to be used with DOS
3.3 to more easily edit BASIC
text files.

Robert Walker
6100F Wood Chase Lane
Marietta, Georgia 30067

With the rtecent purchase of Apple
Pascal, one shortcoming of Applesoft
and Integer BASIC has become evident.
Unlike Pascal, BASIC is not supported
by a powerful text editor. This article
describes how to use the Pascal editor to
develop BASIC programs.

With the following program [here-
after known as RELOC) BASIC pro-
grams, written with the Pascal editor,
are relocated from a Language System
text file to a DOS 3.3 exec file. This file
is then executed, thus loading the BASIC
program into memory for running.

Using the editor for dcveloping
BASIC programs offers many advan-
tages. [See listing 1.) Variable names
throughout an entire program, for in-
stance, may be changed in seconds. Like
Pascal, indentation may be used to illus-
trate FOR-loop nesting. The feature [
find most convenient is the ability to
effectively document a program. All text
enclosed in brackets is ignored by
RELOC and not sent to the exec file,
thus eliminating the need for REM
statements in the final program. This
means the final program requires less
memory and executes faster.

Another important feature of RELOC
is that all programs are initially re-
located into an exec file. This is a handy
means of storing often-used subroutines.
We may have, for example, a subroutine
[saved as an exec file) called "PLOT,”
which plots data from an array. After
completing the main program (with it
still in memory) siraply *'EXEC PLOT"’
to insert the subroutine into the main
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program. Provided there is correct in-
teraction of variables, and no overlap-
ping of line numbers, everything should
work fine.

Program Implementation

The ability to read Language System
disks while operating in DOS 3.3 is
made possible by the fact that both
systems utilize identical methods to
physically format disks. Like DOS 3.3,
Language System disks have 35 tracks,
numbered 0 through 34. Each track is
divided into 16 sectors, numbered O
through 15. Furthermore, each sector
contains 256 bytes. By using the RWTS
[read or write a track or sector; sce
pp. 94-98, The DOS Manual) sub-
routine, dara on a disk can be accessed
by simply specifying its location in
track-sector pairs.

Finding the location of our Language
System text file is easy. The Filer com-
mand ''E)XTENDED LIST” supplies the
starting block address and the number of
blocks occupied by the text file. Equally

convenient is the fact that Language
System files are stored in consecutive
blocks. If a file starts at hlock 235 and
occupies three blocks, then the file
resides in blocks 235, 236, and 237.
Simple! Now for the real problem.

How are thesc blocks associated
with track-sector pairs? First, a block is
actually two sectors (512 bytes). Each
block number represents two track-
sector pairs. Second, with some ex-
perimenting, I've found that each track
contains exactly 8 blocks {i.c., no blocks
arc split between tracks; see table 1).
Blocks 0 through 7 occupy track 0.
Blocks 8 through 15 occupy track 1, and
s6 on. Finally, blocks 272 and 279 oc-
cupy track 34. In short, the track
associated with any block can be com-
puted by the following formula:

TRACK NUMBER = INT(BLOCK
NUMBER / 8)

Next, we must determine the two
sectors associated with each block.
Because thesc sectors follow no lagical

[ INITIALTZE VAR[IABLES }

10 HIMEM: 4095
20 DIM LX(7Y,HZL(T7)

30 D#=CHR$(4) [ CYRL-D 1

32 NL%Z=0 { NULL ASCI} 1

34 DL%Z"1& [ DLE ASCIT )

X6 LEY=91 [ LEFT BRACKET ASCI! )
%8 RB%Z=9% [ RIGHT BRACKET ASCI1 1
40 K=7.99%999

[ POKE RWTS CONTROL STATEMENTS
CONTROLL ING SUBROUTINE:
1/0 CONTROL BLOCK: 777 793
DEVICE CHARACTERIS!IC TABLE:

S50 FOR 1 = 768 O 797: READ C%:

[ LOAD SECY(R-BLUCK ASGOCIATION

&0 FDR I = 0 TO 7:

{ INTRODUCTION 1
70 HOME: VTAELXD)

8¢ FRINT

90 FRINT:PRINT

Listing 1
L PASCAL-BASIC YEXT FILE TRANSFER 1
r WRITTEN BY R. WALKER 1
L WICHITA, KS 1

[ PROTECT DISK |/0 BUFFER )

¢ NUMBER BLOCK PER TRACK

SLIBRYLY LESS THAN B TO PREVENT ROUNDOFF FRRORS 1

768=776

FOKE 1,C%:

READ L7ZU1) (Ml s

FASCAL - RABIC TEXT FILE TRANSFER™

794-~797 )

NEXT

TABLE 1

NEXT

10 INPUT “SOURCE DRIVE ® (PASCAL)Y-- "“;SD%L
120 INFUT "GBJECT DRIVE @ (RaSTCY-—- L 0n
{Continued)
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Table 1: Block-Track-Sector
Association Table
First  Second
Block Track Sector Sector

0 0 0 14

1 0 13 12

2 0 11 10

3 0 9 8

4 0 7 6

5 0 5 4

6 0 3 2

7 0 1 15

8 1 0 14

9 1 13 12

10 1 11 10
11 1 9 8
12 1 7 6
13 1 5 4
14 1 3 2
15 1 1 15
272 34 0 14
273 34 13 12
274 34 11 10
275 34 9 8
276 34 7 6
277 34 5 4
278 34 3 2
279 34 1 15

order, this proves to be more difficult.
Table 1 shows that within each track,
these sector locations repeat them-
selves. For example, the first block of
any track consists of sector 0, followed
by sector 14. This sequence is stored in
DATA statements and later read into
arrays L% and H%. Locating sector
numbers would procede as follows.

Let's assume that some arbitrary
block X is the Nth block {(numbered O
through 7, where N = TRACK
NUMBER MOD 8) of some arbitrary
track. The value L%(N) would be equal
to the low {first] sector of block X.
Likewise, H%(N] would be equal to the
high [second) sector of block X. We
now have an algorithm for dctermining
the two track-sector pairs associated
with each block number.

As mentioned earlier, the RWTS
subroutine is used to read the Language
System text file. During program in-
itialization, the RWTS controlling
subroutine is stored in locations
768-776. Then, the RWTS 10B (I/O
control block) is stored in locations
777-793. And finally, the RWTS device
characteristic table is stored in loca-
tions 794-797.

During execution of RELOC, five

important locations in the IORB are set.
First, location 779 contains the drive
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Listing 1 (Continued)

1200 DATA 0,1,237,214

[ SECTOR-BLOCK ASSOCIATION TABLE )

IN DEIVE W' 3560%

130 PRINT:FRINI

140 INFUY "“STARTI&G DLACK-- "i5P7%

150 INFUT "NUMREE Td OCKFS -- ";N3%L

140 FRINTzZFRINT

170 INPUT “EXEL FILE NAME irE

1A PRINT:zFRINT

[ LOAD DATA BUFFER O1TH FASCAL TEXT FILE ]

1?0 FRINT "INSERT FAGCAL DISh
INFUT "THEN HIY RETURN...';N¢
HIOMEz  FRINT "WCAD NG F65SCA

rexr FLIIE. .. "

FG%Z=15 1 PAGE COUNTER: PG%2A256 = PEGIN LLOC. QF DATA I/0 WUFREKR 1
27 FOVE 77%.5D%Z ( 015K ORIVF NUMBEAR 1
2Z4 €O0LE 7B9.) [ TOMMAND CODC: REAT 1
230 FOR F4. [BLOCH NUMDERI = SE%*2 1 SKIP 15T 2 BLUCKS ) YO SBYeNEZ-1
240 TR - INTU{HI /) 1 COMPITE TRACK ]
253G BI% = INTC{BEL/F-INTUEL/ZE) 188 [ RELATIVE ULh WUMHERS
BIZ = B #OD Q 1
55 FRZ-FG%et
¢ READ FIRST SECTOR OF bLOCF ]
2560 FOKE 7B1,TRY% ( STGRE TRACK NUMDCAR IN I0OB 2
270 POKE 782,10 %R1YLY [ STORE SECTOR NUMEER IN IDB 2
ZBn FUFL 756, FI3%
290 CALLL 748 [ CALL RWTS SUBRAUTINE ]
( READ SFOOND SECTOR 0OF BLOCH 1
S50 7 PEZ Y
RETA) PDKE /B2, HZARI%S
ReTA) rore J86,1°G%
60 CALL 74D
70 NEXY
I IRFATE DNS EXEC FILE )
T8O PRINT: PRINT “INSFRY BASIIT Of8 IN UKIVE RUUDZ
3G INFUT "THEN KI1T RETURN...":A3%
400 HOME PRINT "CREATING DUS LXEC FILE..."
410 FRINT D&; “OFEN"3Re;,D";00%
420 PRINT D3, “WRITF";F4%
4X0 FLYsD [ REMARK3I FLAG ]
440 FUR X = Q098 [ FIRST TEXT THAR 3 Ta 4095« (ND%: 2) #5142 [ LAST THAR I
442 IF PEEF(X} Dl Z GOTO S2¢0 1 Sy DBLE )
Al4 IF PEGKIX- 1) =DL% GDIO 520 U SKIP INDENTATION CODE )
450 JOOPECH {XY -LHMZ | L. BRACKET 3 THEN FL%-1: OGDYGC 521> [ IGNOKRe 7iXT 1
44N IF PEEP (X)) =RBZ [ R. BRACKEY 1 THEN Fl Z- : GDID 520 © SAVE TEXT ]
270 I¥ FLY%=! GOYO SI0 [ IGNIRE TEXT 1
480 IF PEEM (X)) -NLZ GOTD [\ 1 SMIF AL
S10 FRINT CHR® (FEEK (X)) 3 { SEND CHAR TO EXEC FilLE 1
S20  NEXT
525 rikiNy U MAKE SURE ALL CHARS SENY )
530 PRINY Ds; "CLDSE":Fe
40 PRINT "FILF TRANSFERED™
S50 INPUT YANQJTHER (Y/N)";A%
5S40 IF LEFTS (A% §)-"¥Y" GDY(Q 70
959 END
L RRWI'S CONTYROLI ING SUBROUTINE CUDE 1
1600 DATA 169,353, 160,%,32,217,3,96,0
I RWTS [/0 CUNTRAL BLOCK 1
1100 DATA {,96,1.0,0 [TRK1.0 [5EC3,26,3,0,14,0,0,1 TREAD],O,2L4,96,1
[ RWTS DEVICE UHARACTERISTIC TABLE )

[ SECYORS RELATIVE 1
[ LOW,HIGH Pl OCK NUMBER 1]

1300 DATA o, 14 ( 0

1310 DATA 13, 12 « 1)

1320 DATA 11, 10 L 22

1330 parta 2, 3] t 23

1340 DATA 7., & [ 41

1350 DATA 5, 4 51

1350 DATA 3, 2 L&

1370 DATA { , 15 t7?1

number from which the Language write. It is important to make sure that

System text file is read. Secondly, loca-
tions 781 and 782 contain the track and
sector number, respectively. Location
786 contains the high-order byte of the
data buffer starting address. The low-
order byte is sct to zero. Note that
RELOC uses memory locations 4096
{page 16 of memory) and higher for the
data buffer. The most important loca-
tion in the IOB is 789. This contains
the command code, which tells the
RWTS subroutine whether to read or

MICRO - The 6502/6803 Journal

this code is 1; otherwise, the Language
System text file may be destroyed!
The format of Language System text
files is straightforward (see pp. 185,
Apple Pascal Reference Manual). Each
text file begins with a two-block header
page containing information used by
the texc cditor. As a result, these first
two blocks are not read by RELOC. Qur
text actually begins in the third block.
Each line of text is preceded by a DLE
(Data Link Escape), followed by a one-
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byte indentation code. These two bytes
are ignored by RELOC. Each line is
then terminated with a carriage return.
The end of the text is padded out with
null characters.

With the text file in memory, the
only thing left is to create the DOS 3.3
exec file. First, RELOC opens the exec
file with the name assigned by the user.
Next, each character, with the excep-

Listing 2
10 HIMEM: 3095
20 DIM L%Z(7) 4H%L(7)
30 D = CHRS (4)
32 NLZ = O
24 DLYZ = 1&
36 LBZ = 91
38 RBZ = 93
40 K = 7.9999%
S0 FOR 1 = 748 TO 797: READ C%: POKE I,C%: NEXT
60 FOR I = O TO 7: READ L%(I),H%Z(1): NEXT
70 HOME : VTAB (3)
80 PRINT “ PASCAL-BASIC TEXT FILE TRANSFER"
§0 PRINT : PRINT
114 INPUT "SOURCE DRIVE # (PASCAL)—- “35D%
120 1INPUT “ORJECT DRIVE # (BABIC)-—— ";0ODY
12306 PRINT : PRINT
140 INPUT “STARTING BLOCK-- ";SB%
1S0 INFUT “NUMBER BLDOCKS-—- ";NB%
160 PRINT : PRINT
170 INPUT “EXEC FILE NAME—= ";F¢
180 PRINT : PRINT
{90 FRINT "INSERT PASCAL DISK IN DRIVE #":5D%
200 INPUT “THEN HIT RETURN..."“;A$
210 HOME : FRINT "READING PASCAL TEXT FILE...*“
220 PGZL = 15
222 PQKE 77%,SD%
224 FOKE 789, 1
230 FEOR BL = SBX + 2 TO SBZ + NB7Z — |
240 TRZ = INT (BL / K)
250 RIZ%Z = INT ({BL / K — 1INT (BL 7/ K)) & &)
255 PGL = PG% + 1
240 FOKE 781, TRZ
276 POKE 782,L%(BIZ)
280 FQKE 786,FPGY%
290 CALL 7&8
330 PB% = PGZ + 1
240 POKE 7B2;H%Z(EI1%)
356 POKE 786,PG7
I60 CALL 768
370 NEXT
380 FRINT : PRINT “INSERT BASIC DISK IN DRIVE #";0D%
390  INPUT “THEN HIT RETURN.:." ;A%
400 HOME : PRINT "CREATING DDS EXEC FILE..."
410 PRINT D$; "OFEN";F$;",D";0D%
420 FRINT D$; “WRITE";F$
430 FL%A = O
440 FOR X = 4098 TO 3095 + (NBZ — 2) ¥ 512
442 IF PEEK (X) = DL% GOTD 520
444 IF PEEK (X - 1) = DL% GOTO 520
450 IF PEEK (X) = LB%Z THEN FL% = 1: GDTOD 520
460 IF PEEK (X) = RBZ THEN FLZ = 0: GOTO 520
470 IF FL%Z = | BOTQ 520
480 1F PEEK (X) = NL% GOTO 520
510 PRINT CHR$ ( PEEK (X));
520 NEXT
525 PRINT
S30 PRINT D$; "CLOSE":F$
540 FPRINT "FILE TRANSFERED®
550 INPUT "ANOTHER (V/N)“;A$
S50 1F LEFT$ (A%,1) = “Yy" 6OTD 70
999 END
1000 DATA 149,3,160,9,32,217,%,96,0 .
{1100 DATA 1,96,1,0,0 ,0 ,26,3,0,156,0,0,1 ,0,254,96,1
1200 DATA 0,1,239,216
1300 DATA a , 14
1310 DATA | = & |
1320 DATA il 5y 10
1330 DATA 9, 8
1340 DATA 7§ &
1350 DATA 5, 34
1360 DATA = )
1370 DATA £ e AE
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tion of control characters and bracketed
comments, is sent to the cxec file.
Finally, the cxcc file is closed.

Program Operation

Writing 2 BASIC program using the
text editor requires two special con-
siderations. First, no BASIC line state-
ment, including the carriage rewumn,
may exceed 80 characters. This limita-
tion is due 1o the 80-column format of
the editor. I haven't found this to be a
significant handicap. Second, by enclos-
ing in brackets, comments can be placed
anywhere in the program text. This
means that no print statements, for in-
stance, may contain brackets. Natural-
ly, it would still be possible 10 print
brackets by using the CHRS statement.

Once the text is written and saved,
enter the Filer and execute the
“E}JXTENDED LIST" command. Note
the beginning block and the number of
blocks occupied by the text file. These
will be needed later by RELOC, but the
Language System is no longer necded.
Boot DOS 3.3, and run RELOC.

The first item requested by RELOC
is the source drive number. This is the
drive from which the Language System
text file will be read. Likewisc, the
object drive number will be requested.
This is the drive to which the exec file
will be written. When requested, enter
the starting block ntimber given by the
“E)XTENDED LIST"” command.
RELOC automatically skips the first
two blocks. Therefore, it is unnecessary
for the user to add two to the starting
block number. The last request made by
RELOC is the cxec file’s name. Any
legal DOS 3.3 file name will do.

RELOC will then prompt the user to
insert the Pascal disk. Once this is read,
RELOC will prompt the user to insert
the BASIC disk. The exec file will then
be written.

In order to run the BASIC program
now in exec file, it is first necessary
to clear any program in the tmemory
with “NEW."”” Incidentally, ‘'NEW'’
|and any other command) may be in-
cluded in the basic text file, thus mak-
ing this first step unnecessary. Now load
the program with the “EXEC' com-
mand. The BASIC program is now load-
ed and ready to be run.

The utility of RELOC extends
beyond editing BASIC programs. With
slight modification for cxample, it
wotild be possible to transfer data gencr-
ated in a FORTRAN or Pascal program
to a BASIC program. This would be very
handy to anyone desiring Applesoft,
Integer BASIC, Pascal, and FORTRAN
to have access to some large data base.

AICRO"
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Subscribe to IEEE Micro
- and COMPUTER...

Package

IEEE Micro — an authori-
tative forum for the
practicing hardware and
software engineer. Covers
design and applications
problems from original
statement through alter-
native approaches, design
concepts, engineering
theory, algorithms, choice
of hardware, circuit
design, and software.

The Unbeatable

COMPUTER — the read-
able professional journal
that covers the spectrum
of computer system
design and application.
Comes automatically with
membership in the
Computer Society.

Combined subscribiions to both magazines are available now for $36. Act now.

In coming issues of IEEE Micro:
* application features — aerospace, biomedicine,

education, measurement and instrumentation,
programmabie machine tools, robotics, signal
processing

systems

microcomputer software — signal processing
algorithms, languages, application software

algorithms, interfacing techniques, system
organization, high-lavel languages

and many other exciting topics

communications, consumer electronics, controls,

microcomputer hardware — chips, boards, buses,

tutorials — computer science, engineering theory,

In coming issues of COMPUTER:

» dataflow supercomputers

= computer graphics impacts the home & industry
¢ highly parallel arrays

applications oriented specifications
interconnection networks

hurman/computer interaction

local computer networks

copy of either of the following:

28

Microprocessors and Microcomputers (Second Edi-
tion) — selected papers from COMPUTER, orga-
nized and introduced by the technical editor. Sec-
tions on architecture, software, and applications
include the standard specification for S-100
bus interface devices and special articles on
modular programming In PUM, micro-
processor networks, and microproces-
sors in automation and communica-
tions. (298 pp.)

Regular nonmember price: $12

Special offer to new members. Join the Computer Society now and receive a FREE

Selacted Reprints in Software — selected papers
from COMPUTER, organized and introduced by
Marvin V. Zelkowitz. Sections cover prograrmming
languages, software creation, data bases, and
applications. Includes more than 25 of the best
articles from COMPUTER on the subject. (282 pp.)

Regular nonmember price: $12

Note: To recelve your free book (ou must mail your completed application with
correct remittance to the
Circle, Los Alamitos, CA 90720.

EEE Computer Society, 10662 Los Vaqueros
@) jeee compuTER sociETY

0 THE INSTITUTE OF ELECTR/:CAL AND ELECYRONICS ENGINEERS. INC

&
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| MAIL TO: IEEE COMPUTER SOCIETY, 10662 LOS VAQUEROS CIRCLE, LOS ALAMITOS, CA 90720. %

IEEE Computer Society Membership Application

Check here for your free copy of
[0 Microprocessors and Microcomputers
or

) Selected Reprints in Software

MAILING ADDRESS

schedule of fees

Important: Pay the HALF-YEAR rate if your application is post-
marked between March 1, 1982 and August 31, 1982. Pay the FULL-
YEAR rate if your application is postmarked between September 1,
1882 and February 28, 1983. Membership and publications expire

First name Middle innal(s) Las! name

Sireet address

City State/Couniry Zip December 31
Full signature Date If you are not yet a Computar Society member: Half-Year Full-Year
* |am an |EEE member who wishes to join the
OCCUPATION Computer Society. Englosed iSMy ............. L 8400 O $800
» lam a non-IEEE member who wishes to join
Titte or position both IEEE and the Computer Society.*
10 e T oy e ey e 1 $44.00 [ $78.00
Firm name * | am a non-IEEE member who wishes to join
the Computer Society only. Enclosed ismy .. .... . $14.00 ] $28.00
Firm address - s Inaddition to my automatic subscription 1o
GOMPUTER, | also want to subscribe to /EEE :
iy SEIiCoaTy 75 Micro (3071). Enclosedismy .................. T $4.00 |1 $800

If you are already a Computer Soclety member:

IEEE membership no. or atfiliaie sociely Grade « (am alread :
; s y a Computer Society member
MEmpBtahie.no (el and wish to subscribe to IEEE Micro (3071).
Enclosed IS My 1 v« vt mpmpsee cupmescemneaens L 8400 O $8.00
EDUCATION (highest level completed) ¥

Total amount remitted with this application:

Name of educational institution gMake checks of money orders payable to [EEE. Mail to the IEEE Computer
ociety, 10662 Los Vaqueros Circle, Los Alamitos, CA 90720.)

Co O | D
urse e e *IEEE members in Ragion 7'(ﬁanaoa) and B (Western Europe and "ée Mig-
6k East) may deduct $8 from full-year rates, $3 from half-year rates. IEEE
ENDORSEMENT (Name one Individual, preferably an IEEE members in Regions 9 and 10 may deduct $13 from ful(-year rates, $6.50
member, who knows you professionally.) from half-year rates. ACM members who joln boih the |IEEE and the

Computer Society may deduct $5 from full-year rates, $2.50 from half-year
rates. ACM discount applies only to those who join both IEEE and the
Computer Society.

Name {print in full)

Street address . . . .
Hardcopy bulk air option for members in Regions 8-10: Westem Europe,

Latin America (including Mexico), and the Far East.

City = State/Country i Zip
Add tha loltowing amount(s) lor ;
two-week delivery for GOMPUTER Westeri Europe All Other Areas
FOR OFFICE USE ONLY and /EEE Micro: Heli-Year  FulkYear Half-Year Full-Year
ol l 7] 0] 7 B ———— i) 8350 [ §7.00 "1 $20.00 ! 1540.00

U1 3 [ S S S A= 0 §1.75 O $3.50 [ $8.75 [ 81950

Germber Ny rnt Sulnuy 20 LoaeCiy Reg Coun Ser
“West E " includes Albania, Austria, Belgium, Bulgaria, G h
3' | [ T I ] Im "I ] "I | I I | nl ;.-1 74E] Cz:cshgrs(liov::(ci’g,e Dé?\?nl;rﬁsFinI:rTfFr::cg?Eagl%z:nma:y?x'easlGygr{nlgny,
T R T 554 Coar Gaar 6 = (L;ibrﬁlltan ?(eete, Gre§ﬁlarlg|d.M f;?garg.Hungiry. lcelal;d.llre(ljanpd. rlllaQrg.l
iechtenstein, Luxembourg, , Monaco, Norway, Poland, Portu
LD T L UT LTI T T

{and Azores), Rumania, Spain (and Canary (slands), Sweden, Switzerland,
25 S R a0 s Turkey, United Kingdom, USSR, and Yugoslavia. “All other areas” includes

Tiec Date [ Bochoe [ ven | 0o |  Eve all other countries outside the U.S.. Canada, and Mexico.
[T] (FlaTa[cle[1] T | TM[CIR[]t T8T]
L [ € y

”2 i[53 e %

Use the numbers to identify your plant activity and your own work, (f more than one activity is involved, use the code number for the most prevalent.
Note: if you select “other" for work and plant code or “'other personnel” for job function code, be sure to explain on the lines provided.

WORK AND PLANT (Enter codes) 16, Materials and hardware 26. All other commerclal users 7. Engineering suppon (draftsman, lab
16. Aircraft, misailes, space and ground 27. Power generation equip. manutacturer assistant, lechnician)
Plant_____ Your own work support equipment 28. Power production (atomic, slec., etc.) 8. Purchasing and procurement
¥ Minsompetre T P onica, Pport eQUIPMENt 25, power ganeration 9. Marketing, Incluging sales
3. Microcomputers 19. Industirial companles within OEM 34‘3 gower :’vlar:ﬁrbm?lsion :? gorr'lputelr synter‘r;slow‘raur‘:n .
4. Compuler peripheral equipment incorporating electronics equlp. in their 32- pwerdistriation - . d”ﬂ[ neer| : Nﬂys m3 planning an
5. Dala processing systems (system and product, nol elsewhere classified 32 Utllilies, except power (telephone. psign (ut ‘ es) l
integration) 20. Independent research, test, and design (e_loglraph‘ plpelinas, etc.) 12. Ogerations nclu«;.l‘ rl\g construction and
6. Office and busineas machines laboratory and consuRani (only If you B D's'_:' °'U'°'_ i i i ai:.nla‘niance (ulllitles)
7. Tes|, measuremnent, and are not connected with a mfg. co.} 345 g‘chm \ unnlreirally, or library by s e““'En "
instrumenltation equipment g; Govem;'nenl ngen?y andlmll lag 2 ers (explain) L Oihe: Ath . 8 5 N
8. Communications syslems and equip. . Industrla) companies using andfor - Q (expiz
9. Navigation and guidance systema and incorporating any electronic products ~ JOB FUNCTIONS (Enter code) n ?ac?. professar, insiructor, atc.
equipment in thelr menutactyring, research, or 1. General and corporale ma ment :e‘ 0‘;' ont i i
10. Consumer entertainmant electroiiic development activitles 2. Design and developmeni englneering . Other personnel (explain )
" equipment 23, Communication {radio, TV, police) ¢ircuits, components, equip. systems) JOB CATEGORY (Ent al
1. Co - (laficE 24. Transpontation services (alrline, 3, Engineering services evalualion (qualily (Enter code) -
. Consumer electronic appflances rairoads, etc.) control, reliability standards, tests) {. Management other than enginesting
12. Other consumer electronics ~ 25. Computer and data p!oceuln? 4. Member of Technical Staff (MTS) 2. Englneering management
13. Industrial controls, systams, and equip. services: service bureaus, software §. Basic research 3 3. Englneéring
14. Componants and subassemblles services, imesharing, consulting 8. Manufacturing ang production A
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Apple

Pascal

Textfile LisTer

Outputting Language System
textfiles to your printer using the
transfer command is handy, yet
it produces an awkward and
untidy listing with no page
breaks. This program solves that
problem, producing neatly paged
output with tities and numbers
on each page.

Robert Walker
6100F Wood Chase Lane
Marietta, Georgia 30067

Apple Pascal users are familiar with
using the Filer option '‘Transfer’” for
printing Language System textfiles. For
those desiring program listings with a
professional appearance, this method is
inadequate. First, each page has no top
and bottom margins. In fact, it’s com-
mon for a line of text to be printed on
the perforation between two pages. Sec-
ond, each page lacks a title and page
number, making identification and
ordering difficult or impossible if pages
become separated. With this in mind, I
procceded to write a short Apple Pascal
utility program which included the
above mentioned features.

The program employs the following
simple algorithm:

Repeat until end of text.
Start at top of page.
Print page heading (page number
and optional title).
Scroll past top margin.
Print text until reaching bottom
margin.

Although the program is simple and

relatively easy to decipher, some ex-
planation is needed.

100

In the program listing, the constant
declaration section contains the most
significant items. The constants Top-
margin, Bottommargin, and Pagelength
represent the number of lines each of
these listing parameters occupies. For
example, with the values assigned in the
listing, 59 lines per page will be avail-
able for the textfile {Pagelength-Top-
margin-Bottommargin =66-3 -4=59),

The page heading is within the
space occupied by the top margin.
Specifically, the first linc of Topmargin
{i.e., the page) will always be blank,
followed by the second line which has
the page title and number. As a result,
the minimum value for Topmargin is
two (lines).

For this program to work, your
printer must have at least 80 columns,
and must be able to vertically tab to the
top of a new page when sent a formfeed
control character.

To use the program simply eXecute
LISTER (or whatever name you prefer).
When the textfile name is requested,
respond with any valid file name. If you
respond with an asterisk, it will be in-
terpreted as ‘‘SYSTEM.WRK.TEXT".
A return as a response will end the pro-
gram. Next, the page title will be re-
quested. Once this is entered, the text-
file will be listed, producing documen-
tation with 2 professional appearance.

PROBRAN LISTER;

Printer: Interactive;

FUNCTION ENDOFPABE:
Begin

Baolean;

then Endofpage:=True
else Endofpage:=False

End; (¢ Endofpage 8}

PROCEDURE STARTNEWPAGE;

(¢ APPLE PASCAL TEXTFILE LISTER ¢)
{t MWritten by Robert Walker 1)
(t Wichita, KS ¢

CONST  Topmargin = &; (¢ minieum of 2 8)
Bottommargin = 3;
Pagelength = 44;

VAR Textfile: Text;
Textline, Filename, Pagetitle: String;
Linenua, Pagenua, loerror: Integer;

(¢ Determine if linenua is the last line before the bottom sargin. f)

1+ Linenua=(Pagelength-Bottosmargin)

(2 Start a new page-- Forafeed, Print heading, and Space up to first line. 1)
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PROCEDURE SPACEUP(Lines: Integer); (8 send linefeeds to printer 8

VAR I: Integer;
Begin
Far I:= 1 to Lines da Nriteln(Printer)

End; (4 SPACEUP 8
Begin (t STARTNEWPAGE 1)

1f Pagenua¢>! then Page(Printer); (¢ assuae listing begins on new page $)

Spaceup (1)

Briteln{Printer,’”:{80-Length(Pagetitle}-13) Div 2,Pagetitle,
' Page no. ',Pagenun); (¥ print page heading )

Spaceup (Topaargin-2);

Linenum:= Topaargint{;

Pagenus:= Pagenua+t
End; (t STARTNEWPAGE 8)

Begin (% MAIN PROGRAX t)
Reset (Printer,’Printer:’};
Mriteln(Chr{12), APPLE PASCAL TEXTFILE LISTER’);
Repeat
Writeln;
Write{’Textéile Mame ("¥"=SYSTEM.WRK.TEXT)- 7);
Readln(filenane);
I Filename="" then Exit{LISTER);
1¢ Filename="1’ then Filenase:='SYSTEM.WRK.TEXT";
{§$1-8)
Reset (Textfile,Filename);
loerrar:=loresult;
1Y loerror = 0
then (& FILE FOUND )
Begin
Urite(’Page title- ')}
Readln(Pagetitle};
Pagenua:= 1;
Startnewpage;

(¢ READ AND WRITE TEXT 8)
While Not Eof (Textfile} do
Begin
Readln{Textfile,Textline);
Writeln(Printer,Testline);
Linenur:= Linenua¢i; (3 Count lines ¢)
If Endofpage then Startnempage

End;
Page(printer); (3 forefeed $}
End
else (8 1/0 ERRCR 3)
Begin

Writeln(’1/0 ERROR’);
Case Ioerror of (3 NOST COMMON 1/0 ERRORS 8)

3: Writeln(’ ILLEGAL OPERATION’);

7: Writeln(’BAD TITLE’);

9: NWriteln(’VOLUME IS NOT DN LINE’};

£0: Writeln(’NO SUCH FILE’};

44: Writeln(’BAD ADDRESS OR DATA OR DISK’)
End

end
Until Filename="’
End. (8 MAIN PROGRAM ¥}
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Spanish Hangman

2,000 SPANISH words and sentences
taught in a fun way on the Apple.
Send for your school’s free 30-day
evaluation diskette, from:

George Earl

1302 South General McMullen

San Antonio, TX 78237

Business Software by ADS

For the Apple II and Atari/800. Why
pay more for a bunch of unrelated
programs? Business Plus will handle
invoices, statements, credit memos
and more, much more! Just $299
complete or $25 for demo disk
(credited towards purchase). VISA,
Mastercharge accepted.

Advanced Data Systems

7468 Maple Avenue

St. Louis, MO 63143

314/781-9388

Extended SYM-BASIC

Adds 30 commands, requires 16K,
$85 US/$95 Can., object on
cassette, manual, and source listing.
SYM-FORTH 1.0: fig-FORTH for
16K SYM-1. Editor, assembler,
cassette interface $135 US/$155
Can., object on cassette, manual and
source listing.

Saturn Software Limited

8246 116A St.

Delta, B.C., V4C 5Y9

Canada

PET Arcade Software

Astroidz and Munchman games for
your 8K old-new ROMS. Astroidz
are invading the galaxy. Four levels
of play. Munchman is based on
arcade game Pac-Man. ZIP and ZAP
are out to get you. Fantastic
graphics. $9.95 each cassette.

ComputerMat

Box 1664M

Lake Havasu, AZ 86403

PETICBM Owners

Real world software at low cost.
2114 RAM adapter and 4K Memory
Expansion for '‘old”’ 8K PETs. Write
for frce catalog!

Optimized Data Systems

Dept. M, Box 595

Placentia, CA 92670

(Continued on puge 107)



The A2-GE1
Graphics Editor

for the
Applell

.
* The A2-GE 1 Graphics Editor is a collection of convenlent

programs designed to put the power of A2-3D1

and A2-3D2 graphics in your hands. graph ics power. =2

The A2-GE1 includes Object Editor, Motion
Programmer, Motion Playback, Slideshow Play-
back, and a special A2-3D2 interface for BASIC
programmers.

With Object Editor you can create whatever
objects you want in the colors of your choice.
You can also type in whatever 3D text you want,
and in different sizes. And saving an object is
as easy as naming it.

Then give the object names to Motion Programmer
and see how the beautifully laid out keyboard
controls will let you switch objects on or off,
animate them, or add upper or lower case 2D

text mixed rightin.

You can also record your entire presentation.
animation and all, for later use with Motion
Playback, or just take "computer snapshots”
of scenes with Slide Show Playback.

We ve reached our goal of giving you the most
sophisticated graphics utilities in the market-
place. ..

See them now at your dealer!

A2-GE 1 Graphics Editor

$34.95 on disk (48K and
SuoLOGIC o=
A2-3D1 with 3D2 Enhancement*

Communications Corp. $84.90 on disk (48K required)

713 Edgebrook Drive

Champaign, IL 61820 *3D1 owners may update to 3D2 for $24.95. Contact SubLOGIC
(217) 359-8482 for details.

Telex: 206995

For direct order. include $3 for UPS or $5 for first class mail delivery
Apple 15 1he registered trademark of Apple Computer Inc Illinois residents add 5% sales tax. Visa and MasterCard accepted.




Elementary Pascal Internals

introduction to the Internal
structure of the P-machine and
to some of the concepts which
underly the workings of P-code
Pascal implementations. While
the examples are specific to
Abacus Software's Tiny Pascal,
others such as UCSD Pascal,
Pascal/M, Dynasoft Cassette
Pascal, Supersoft Tiny Pascal,
and Programma Tiny Pascal are
based on similar architectures.

Amie Lee

Abacus Sofiware

P.O. Box 7211

Grand Rapids, Michigan 49510

In¢roduction

My interest in the Pascal language
stems from two observations and exper-
iences: Pascal is a simple, yet powerful
language with which to program, and
Pascal is a simple language to imple-
ment. These are, in fact, the goals
which Wirth set out to meet.as he
defined the Pascal language in the late
60's. 'The first ... to make available a
language suitable to teach program-
ming as a systematic disciple based on
certain fundamental concepts clearly
and naturally reflected by the language.
The second ... to develop implementa-
tions of this language which are both
reliable and efficient on presently
available computers'’}.

Apparently I'm not alone in feeling
so positive about Pascal, since micro
users have been flocking to use it. If the
number of text book titles are any indi-
cation of popularity, then we may con-
clude that Pascal has indeed arrived.

What makes Pascal so attractive?
First, the number of language elements
in Pascal is not so overwhelming as in
other Janguages such as PL/1. Also, the
elements are not cryptic as with the
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APL language. Yet even with a relatively
modest vocabulary, Pascal affords a
concise and clear language with which
to program solutions to problems. Thus,
the demand for Pascal is due, in part, to
its simplicity and usefulness for a
variety of applications.

This great demand for Pascal is also
easily satisfied, as the language is
relatively simple to implement. Pascal
has been implemented on most popular
micros, and some versions will run in
as little as 16K of memory. I have im-
plemented a subset of the full Pascal
language for the PET/CBM and Apple
II. This undertaking rcquired only
modest effort. In the remainder of this
article, I will share some of what I
learned about Pascal internals.

Pascal Compilers and Interpreters

The statements of a high-level
language such as Pascal are called a
source program. The Pascal compiler
translates the source program incto a
semantically equivalent program that
can later execute on the micro.

Some Pascal compilers translate the
source program into machine code,
which s directly executable by the
computer. Most micro-based Pascal
compilers translate the source program
into P-code. P-code, however, cannot
be directly executed by the computer.
Instead, it needs to be interpreted.

Interpreters spend a large amount of
execution time determining the desired
operations to be carried out on behalf of
the program. (Most implementations of
BASIC are interpreters.) A compiler, on
the other hand, determines the opera-
tions to be performed and creates code
that reflects these operations. Then the
code is executed at a later time. Since
the operations are ''predetermined’’
beforehand, a compiled program gener-
ally executes faster than an interpreted
program. Pascal systems such as UCSD
Pascal, Pascal/M and Tiny Pascal, com-
bine both concepts of compilation and
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interpretation. So, the source is com-
piled, which predetermines the opera-
tions to be performed, but the resultant
P-codc is interpreted by the P-machine.

The P-Machine

Most micro jmplementations of
Pascal are based on a 16-bit pscudo-
machine model. The pseudo-machine,
often called the P-machine, '‘executcs'’
P-code as its machine language. The
P-machine performs its computations
through stack operation.

A stack is a data structure that is
used to store data. The stack consists of
multiple "‘slots’’ into which data may
be stored, and from which the same
data may be retrieved. The stack
pointer always points to the next slot
available for data storage.

There arc two operations that may
be performed on the stack. PUSHing a
value onto the stack means tbat a given
data valuc is stored into the slot in-
dicated by the stack pointer. After the
value is PUSHed, the stack pointer is
altered to point to the next available
slot. Conversely, POPing a given data
value means that the stack pointer is
altered to point to the last used slot,
and the value occupied by that slot is
returned to the programi.

The P-machine is actually an inter-
preter that is written in the assembly
language of the micro. This interpreter
sirnulates the operations of the hypo-
thetical stack-oriented computer. The
interpreter handles all of its operations
as if it were a 16-bit computer by emu-
lating all of its elementary operations
{arithmetic, comparisons, input, etc.)
using 16-bit data and stack operations.
Each slot of the stack can accommo-
date a 16-bit data item. When exe-
cuting P-code ‘‘instructions,”’ the
P-machine expects the operands to be
on the stack. The P-machine then car-
ries out the computations and places
the results back onto the stack.
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Figure 1 is an example of a typical
stack operation. We want to add two
variables (B and C) and assign the sum
to a third variable (A). The instruction
is shown on the left, while the contents
of the stack after the operation is
shown on the right.

Instruction 1 shows the stack before
any operations take place. Instruction 2
PUSHes the value of variable B onto
the stack, thereby incrementing the
stack pointer. Instruction 3 PUSHes
the value of variable C onto the stack,
also incrementing the stack pointer. In-
struction 4 POPs the value of C off the
stack, POPs the value of B off the stack,
performs the addition, and finally
PUSHes the sum onto the stack. The
stack pointer is altered to point to the
next available slot (previously occupied
by C). Finally, instruction 5 POPs the
sum off the stack and stores the result
in variable A. The stack pointer is left
pointing to the same slot as before the
series of operations was executed.

P-Code Instructions

Instructions direct the P-machine to
perform certain stack operations. These
instructions are referred to as ‘'P-code
instructions’’ or just ‘'P-code.'’ It is the
job of the compiler to convert the
Pascal source statements to ‘'P-code.”’
After analyzing the Pascal source state-
ments, the compiler generates the appro-
priate P-code to perform the desired
program operations. This P-code is
Jater executed by the P-machine. Ex-
ecution in this case really means that
the P-code is interpreted by the
P-machine.

To continue the above example,
let’s look at the P-code produced by the
Pascal language source statement in
figure 2.

This is the example shown pre-
viously, using the mnemonics of a
typical P-machine. Table 2 describes
the mnemonics that are used in some
typical Pascal implementations. Below
is another example for a more complex
arithmetic statement:

A:=B + C DIV(D-8)

In figure 3, the compiler has to work
a little harder to analyze the statement
and generate the appropriate P-code.
The operator precedence directs the
compiler to first generate the P-code for
the DIVide operation. (Division is per-
formed before addition because division
has a higher operator precedence. See
table 1.} Becanse of the parenthetical
expression (D - 6), the P-code for that
operation must be generated before the
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Figure 1: Typlcal Stack Operation
fnstructions

Stack Contents

1. Before any operations

2. Load stack with B

3. Load stack with C

4. Add top two values on stack,
deleting those values, and
place sum on stack

5. Store value on top of stack in A

B+ C

Stack Pointer

—--Next available
(stack empty)

—--next available

—a—-Next available

-=.--next available

—-..-next available
[stack empty)

Figure 2

LOD B
A:=B + G

STO A

LOD C

Resultant P-code:

load stack with value of B
load stack with value of C
OPR ADD add two values on top of stack
store top of stack in A

MICRO - The 6502/6809 Journal

No. 44 - January 1982



NOT ighest
* DIV MOD AND
+ — OR
-B + CDIV (D - 6} -—reawc] D & > - lowest

Table 1: Operator Precedence

The following table is a list of the P-code instructions that are used by
this version of TINY Pascal PLUS +. The P-codes represent the imstruction
set of a hypothetical 16-bit stack machine similar to the one described by
Wirth in his ALGORITHMS + DATA STRUCTURES = PROGRAMS.

Description

Load literal constant to (SP)
Return from procedure
Negate (SP)

Add (SP) to [SP-1)

Subtract {SP) from (SP - 1)
Multiply (SP - 1) by (SP}
Divide (SP-1) by (SP)

Test for odd

{SP - 1) modulo (SP)

Test for (SP-11 = [SP}

Test for (SP-1] > (SP)

Test for (SP-1) < (SP)

Test for (SP—1) > = (SP)
Test for (SP-1) < (SP)

Test for (SP—1) < = (SP)
{SP—1) OR (SP)

(SP-1) AND (SP}

NOT (SP)

Shift left (SP)

Shift right (SP)

(SP) +1

(SP) -1

Copy (SP) to [{SP+ 1)

Load (SP)

Load from absolute addr {SP)
Store (SP)

Store at absolute addr (SP)
Procedure call

Call prac at absolute addr {SP)
Increment stack pointer by n
Jump to location z if low order bit of
(SP) = 0

Jump to location a if low order bit of
(SP) = 1

Jump unconditionally to location a
Input a single character
Output a single character
Input an integer

Output an integer

Input a hexadecimal number
Output a hexadecimal number

(Continued)

P-code for the DIVide operation is com-
pleted. PFinally, because of operator
precedence rules, the P-code for the
ADDition operation is generated.

More Examples

Listing 1 is a sample Pascal source
program that performs some elemen-
tary arithmetic operation. The program
does not perform any useful work and
is only meant to illustrate the follow-
ing examples.

Listing 2 shows the P-code that is
generated by the compiler for the
Pascal program of listing 1. The listing
shows the Pascal source statements
and the respective P-code instructions
generated for that statement. The
listing also shows the memory location
at which the P-code is temporarily
stored and the internal format of the
P-code.

Listing 3 is a Pascal program called
DISASSEM which can disassemble the
P-code. This program disassembles only
the P-code generated by the TINY
Pascal PLUS + compiler, but the same
technique may be used to disassemble
any P-code, provided that the user is
aware of the internal format of his Pas-
cal system’s P-codes. Table 2 shows the
P-code formats for this irnplementation.

Listing 4 is a sample disassembly of
the Pascal program from listing 1.
Listing 4 was produced by the DIS-
ASSEM program.

Arnie Lee is a data base analyst for a large
manufacturing firm in the Grand Rapids,
Michigan area. He is interested in all types
of computer languages for micros, and
hopes to develop data base systems for
these smaller machines. He is co-author of
Tiny Pascal and the author of the PET
Machine Language Guide.

Flgure 3
LOD B
LOD C
LOD D
LIT 6 _—J- D-6~C DIV (D - 6|
OPR SUB
OPR DIV———
OPR ADD
STO A
Table 2: P-Code Instructions
Opcode Operand
(Hex) Mnemonic (Dec}
00 LIT n
10 OPR 0
10 OPR 1
10 OFR 2
10 OPR 3
10 OPR 4
10 OPR 5
10 OPR 6
10 OPR 7
10 OPR 8
10 OPR 9
10 OPR 10
10 OPR 11
10 OPR 12
10 OPR 13
10 OPR 14
10 OPR 15
10 OPR 16
10 OPR 17
10 OPR 18
10 OPR 19
10 OPR 20
10 OPR 21
W+v LOD d
| 20+ X'F’ LOD 0
30+v STO d
30+ XF STO 0]
40+v CAL a
40+X'F CAL 0
50 INT n
60 JPC a
61 JPC a
6F JPC a
70 CSp 0
70 CSP 1
70 CSP 2
70 CSsp 3
70 CSP 4
70 CSP 5
JL No. 44 - January 1982
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Table 2 (Continued)

70 CSsp 6 Read keyboard without return key

70 CSpP 8 Output a string

70 CSP 9 GRAPHICS set graphics mode for or
Lo-Res graphics mode for Apple II

70 CSp 10 COLOR sets color for Apple I or PET

70 Ccsp 11 PLOT point at (SP— 1,SP) for PET
and Apple 11 Lo-Res graphics

70 CSp 12 POINT function at (SP - 1,SP). For
PET returns 0 if point is off and
returns ! if point is on. For Apple II
returns the number of the Lo-Res
color.

70 CSp 13 TEXT sets text (non-graphics) mode

70 Cop 14 HGRAPHICS sets Apple I Hi-Res
graphics mode

70 Csp 15 HCOLOR sets color for Apple 1 Hi-
Res graphics

70 CSP 16 HPLOT Hj-Res plot at (SP - 1,SP) for
Apple 1

70 CSsp 17 HPLOT Hi-Res plot from (SP -3,
SP -2} to (SP-1,SP) for Apple II

70 CsP 18 ABS(SP) absolute value functjon

70 CSP 19 SQR|SP) square of value

70 CSp 20 PDL(SP) read paddle

70 CSP 21 TONE play tone on speaker

AD+v LODX d Load with index {SP)

BO+v STOX d Store with index (SP}

The stack pointer is SP. It points to the top element on the stack. (SP)
represents the contents of the top element. The address a is a P-code address.
The displacement d is the displacement from a base address. The static level
difference v is used by procedure calls to isolate variables. The number nis a
Dumeric constant.

Listing 1

1: (¥ SAMPLE PASCAL PROGRAM TO DEMONSTRATE SOME
2: OF THE ARITHMETIC STATEMENTS IN OF THIS

F i IMPLEMENTATION OF PASCAL. *)
Y .

5: CONST CR=13;

6:

7: YAR  A,B,C: INTEGER;

8:

9: BEGIN

10: A :=0; (* CONSTANT ASSIGNMENT *)
11: A :=B; (* VARIABLE ASSIGNMENT *)
12: A :=B +C(; (* ADDITION *)

13: A ::=8B-C; (* SUBTRACTION *)

14: A =8 *(; (* MULTIPLICATION *)

15: A := B DIV C;  {(* DIVISION *)

16: A =B MOD C; (* MODULO DIVISION *)

17: A 1= SQR(B); (* SQUARE FUNCTION *)

18: ERD.

#*% 18 LINES IN FILE **

Listing 2

TINY PASCAL PLUS+ FROM ABACUS SOFTWARE

1

ADDR REL. CODE OPND. ADDR SOURCE CODE
0 (* SAMPLE PASCAL PROGRAM TO DEMONSTRATE SOME
0 OF THE ARITHMETIC STATEMENTS IN OF THIS
0 IMPLEMERTATION OF PASCAL.
0
0  CONST CR=13;

8600 O JPC 15 0

{Continued)
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The Index

Over 12,000 magazine and
newsletter articles, editorials, and
columns from magazines such as
MICRO, BYTE, COMPUTE!,
Interface Age. Over 40 magazines
and newsletters indexed by machine
types like Apple, Atari, TRS-80, and
more. Order from your local
computer store. Price $14.95 plus
50¢ shipping.

Missouri Indexing

P.O. Box 301

St. Ann, MO 63074

(213} 997-6470

OS! Software

Universe (by the author of Galaxian)
is a super smooth arcade game
played by a keyboard or joystick —
$14.95. Edit All includes a full
screen editor, scroll window output,
full cursor control and more —
$19.95. For C1P, C2-4 systems.

DMP Systems

319 Hampton Boulevard

Rochester, NY 14612

Ohlo Scientlfic C4P

Games: Galactic Trader, Drag Racer
II, Missile Defense, Shuffle Bowling,
Lunar Lander and more! Many with
graphics, real time action, color and
sound. Other programs: Transformer
Design, Home Budget. Send SASE
for catalog to:

Ron Lashley Software

2934 W. Missionwood Circle

Miramar, FL 33025

0S| Non-Symbolic Disassembier

Now look at machine code programs
in disassembled format. Standard
6502 mnemonics. Screen control
features, step through memory to
look at ROM and RAM routines.
Runs in under 2K memory. Autoload
cassette only $9.95. A real
programmer’s 100l.

Computer Science Engineering
10 Liberty Avenue
Burlington, MA 01803

Medical Computer Journal

The journal for computer use in
daily practice. Programs, system
description, laboratory, original
articles. Bound Vol. I — §17.00,
subscriptions — $15.00/year.
Medical Computer Journal
A. Ghaussey
42 E. High Street
East Hampton, CT 06424

{Continued on page 109)
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Disk

Library

The Software Management System

Disk Library is an elegant, user-oriented system for creating and maintaining a thorough, cross-reterenced Index of all

your disk-based programs and daia files. It provides for Autematic entry into your Library file of the full catalog of any Apple*
diskeite. Disks formatted under other operating systems (such as Pascal and CP/M*) are easily entered from the keyboard.
Written enticely in mochine code, Disk Library’s operation is both smooth ond swift.

EASY TO OPERATE:

Meny-driven @ User-definoble prompt detoults

Single keystroke operavion @ Fuli fearured Editing

Super tost Sorts {1200 nems 1a 4 sec. 1)

Works with o!l disks creored under DOS 3.1, 3.2and 3.3

User definable Program Types (e.g., Business, Game, Urility) of upto 15
cnorocters each can be assignes 'o euch program entry with single keystroke
or via block actions.

® On-screen and printed Summaries, by File Type (Inter, Appliesoft, Binory,
Text) and by Program Type.

Block Actions (global editing/deleting)

Insiant Searches. . . find any item in 1/3 sec.

Append new files io existing ones, in memory of on disk

Unique Feature: User cor redefine the Disk Volume Number displayed by
the DOS Catalog Command

Assign o unigue identifier ond Titte 10 each disk in your library

s Printed Reports are formatted for casy reodiviiity

EASY TO LEARN:

¢ The 75 page, professionolly prepared User’s Guide 1s o-iented to the needs
of beginners and experts
® Indls.: Tutonals, Reference and Applicarions Sections, ond  Index

EASY TO ORDER:

Use your Visa or MasterCord ISR
ANYDAY, ANYTIME — @
TOLL FREE: l '800'33 1-1 750 {For orders only)
Ask for operator 948, Dept. 400
(In Okla.): 1-800-722-3600 occersvor 948
HEMODUIAR
DOEMEDIA

PRICE: $39.95 /il ™™ $49.95 i b

WHAT YOU NEED:
s AABK Applelloridl ¢+ win DOS I 3
& Adesre'o get orgonned

Or serd check or money order
Flonan residens Gdu 4% sl ax

EEMODUIAR

ORMEDIA

11060 Paradeia 1., Miami, FL 33156 (305) 661-7310
Developers/Publishers of Innovative Soltware

* Apple. Appie | ong Apple 1+ gre regrateg Hagmnoris of Agnte Dompuier, ne

CP/M s 0 regustered wodemaix ot Digital Resecrce, Iz
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Listing 2 (Continued) 1
1 VAR A,B,C: INTEGER;
1
1 BEGIN
i A= On (* CONSTANT ASSIGNMENT *)
*x+*ADDR AT O CHANGED TO 1
8603 1 INT 0 6
8606 2 LIT 0 0
8609 3 STO 0 3
4 A :=B; {* VARIABLE ASSIGNMENT *)
860C 4 LOD 0 4
B6OF 5 STO 0 3
6 A:=8+C; (* ADDITION *)
8612 6 LOD 0 4
8615 7 LOD 0 5
8618 8 OPR 0 2
8618 9 STO 0 3
10 A :=B-C; (* SUBTRACTION *)
861E 10 LOD 0 4
8621 11 LOD 0 5
8624 12 OPR 0 3
8627 13 STO 0 3
14 A:=B*C; {* MULTIPLICATION *)
862A 14 LOD 0 4
862D 15 LOD 0 5
8630 16 0PR 0 4
8633 17 5T0 0 3
18 A := B DIV C;  (* DIVISION *)
8636 18 LoD 0 4
8639 19 LOD 0 5
863C 20 OPR 0 5
863F 21 $TO 0 3
22 A :=B MOD C; (* MODULO DIVISION *)
8642 22 LOD 0 4
8645 23 LOD ] 5
8648 24 OPR 0 7
8648 25 3 (] 0 3
26 A = SQR(B); {* SQUARE FUNCTION *)
B864E 26 LOD 0 4
8651 27 CSP 0 19
8654 28 $T0 0 3
29 END.
8657 29 OPR 0 0
~+* | ENGTH OF P-CODE 1S 92  ***
Listing 3
1: (¥ OISASSEM - A P-CODE DISASSEMBLER
2:
3: BY ARNIE LEE
4: ABACUS SOF TWARE
5: p.0. BOX 7211
6: GRAND RAPIDS, MI 49510
T3
8: THIS PROGRAM WILL WORK ON EITHER THE PET OR APPLE II.
9: IT ASSUMES THAT THE P-CODE FILE TO BE DISASSEMBLED
10: HAS ALREADY BEEN LOAOED BY AN ALTERNATIVE METHOD.
11:
12: *)
13: CONST CR=13;
14: FALSE=1;
15: TRUE=0;
16:
17: VAR  STARTLOC,NUMINSTR,
18: LASTPCODE ,PCTR, INSTR,
19: MOD1FIER,OPERAND: INTEGER;
20:
Z1: BEGIN
22:  NUMINSTR:=0;
23:  LASTPCODE:=FALSE;
24:  WRITE{'ENTER P-CODE STARTING LOCATION-> ');
25:  READ{PCTR%);
26:  WHILE LASTPCODE=FALSE DO
27: BEGIN
28: INSTR:=MEM{PCTR) SHR 4;
29: MODIFIER:=((MEM{PCTR}} SHL 12) SHR 12;
30: OPERAND:=MEM(PCTR+1) + MEM(PCTR+2) SHL 8;
31: NUMINSTR:=NUMINSTR + 13
32: WRITE(PCTRZ," ',MEM{PCTR)%,' ',MEM(PCTR+1)%,' ',MEM(PCTR+2)%,' ‘);
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OS! BASIC LOAD & SAVE
w/Filename

Tired of LOAD SAVE times, tape
documentation?! Cry no more. Now
SAVE with filenames on your
cassette programs. LOAD by
filename. Gives directory of tape as
you go. Employs a token [/0 system
to decrease tape 1/O by 50% —
$10.95.

Computer Science Engineering

57 Beals Street, Rm. 57-12
Brookline, MA 02146

Graphics Utllity for the Apple Il

Ampergraph adds 21 Applesoft
commands which allow effortless
generation of graphs of scientific or
financial data. The imbedded
commands include &SCALE,
&LIMIT, &AXES, &GRID,&FRAME,
&LOGX, &LOGY, &LABELAXES,
&LABEL, &DRAW, &PENUP,
&ERRORBARS, etc. System: DOS
3.3, 48K — $25.00 ($1.00 shipping).

Madwest Software

Department M

P.O. Box 9822

Madison, WI 53715

Commodore VIC 20

3K Memory Expansion — $59.95
ppd. Plugs in in seconds. VIC
Graphic Manual — $11.95. Most
complete documentation on Hi-Res
with tape. Joystick Software:
Spider’s Parlor, Packman, U.F.O.,
Asteroids, S] Slither — $5.95 each.
SASE brings information.

Peripheral Products
3030 So. Vermont Avenue
Royal Oak, MI 48067

Wanted: OSI 300 board and...

early 400 series boards,
documentation and catalogs from
1977 and earlier.

Edward H. Carlson
3872 Raleigh Drive
Okemos, MI 48864
(517) 349-1219

Adventure #1 — Murder Mansion

You and six other people are
exploring a three-story mansion for a
hidden treasure. But watch out!
Someone has decided to get greedy
and is killing the others. You could
be next! 8K OSI C1P-C4P — §12.95.
32K TRS-80 Model I and T
{graphics] — $15.95.

Comp-U-Game Software

P.O. Box 802

Nevada, MO 64772

109



Listing 3 (Continued)

33; CASE INSTR OF

34: 0: WRITE('LIT ' ,MODIFIER#,' ',OPERAND#,CR};
35: 1: BEGIN

36: WRITE('OPR ');

az: CASE OPERAND OF

38: 0: WRITE('RETURN’);

39: 1: WRITE('NEGATE');

40: 2: WRITE{'ADD'};

a1: 3: WRITE('SUBTRACT');

42: 4: WRITE({‘MULTIPLY');

43; S: WRITE('DIVIDE');

A4: 6: WRITE('TEST 0DD');

45; 7: WRITE('MODULO');

46: 8: WRITE(' = ');

47: 9: WRITE(' © ')

48: 10: WRITE(' < ');

49: 11: WRITE(' »>= ‘)

50; 12: WRITE(' > ');

51: 13: WRITE(' <= '};

82: 14: WRITE(' OR ');

53: 15: MWRITE(' AND ');

54: 16:  WRITE{' NOT ');

55: 17: WRITE(* SHL *);

56: 18: WRITE(' SHR '):

87: 19: WRITE(' +1 ‘);

58: 20: HRIT[(' =k Ty

59: 21: WRITE{'COPY')

60: ELSE WRITE(‘INVALID'}

61: END;

62: thTE(cR);

63: END;

64: 2: uRITE( LOD ' ,MODIFIER#,"' ‘,OPERAND#,CR);
65: 3: WRITE('STO ',MODIFIER#,' LOPERAND# .CR) ;
€6: 4: WRITE('CAL ’ ,MODIFIER#,' ',OPERAND# cn)
67: §: WRITE('INT ' MODIFIER# ' ' OPERAND#,CR):
68: 6: WRITE('JPC ' ,MODIFIER#,' .OPERANDi CR);
69: 7: BEGIN

70: WRITE('CSP '};

71: CASE OPERAND oF

72: 0: WRITE("INCHR');

73: 1: WRITE('OUTCHR' )

74: 2: WRITE('INNUM');

75: 3: WRITE('OUTNUM');

76: A: WRITE('INHEX'};

77+ 5: WRITE('OUTHEX'}:

78: 6: WRITE({'INKEY');

79: 8: WRITE{'OUTSTR');

80: 9: WRITE('GRAPRICS'):

81: 10: WRITE('COLOR');

82: 11: WRITE('PLOT');

83: 12: WRITE('POINT');

84: 13: WRITE('TEXT'):

85: 14: WRITE('HGRAPKICS');

86: 15: WRITE('HCOLOR');

87: 16 WRITE('HPLOT X,Y');

88: 17: WRITE(' HPLOT X, Y 10 AB'Y;

89: 18: WRITE('ABS');

90: 19: WRITE('SQR');

91: 20: WRITE('PDL' ),

92: 21: WRITE('TONE')

93: ELSE WRITE{‘INVALID')

54 END;

$5: HRITE(CR):

965: END:

97: 10:  WRITE{'LODX* sMODIFIER#,"' ', OPERANDS,CR);
98: 11:  WRITE(’STOX' MODIFIER#,' * 1 OPERANDY CR);
99: 15: BEGIN LASTPCODE TRUE; WRITE(' EOF L ca) END
{gg: END:Lsz WRITE{ ' INVALID P-CODE INSTR.' )

102; PCTR:=PCTR + 3;

103:  NUMINSTR:sNUMINSTR ¢ 1;

104:  END;

105:  WRITE('# INSTRUCTIONS DECODED~<>' NUMINSTRS,CR);
106: RND.

**% 106 LINES IN FILE #+

Listing 4
ABACYUS SOFTWARE
TINY PASCAL INTERPRETER

NTER FILE NAME OF P-CODE DISASSEM
RACE ACTIVE(Y/N)?N
ENTER P-CODE STARTING LOCATION-> 8000

8000 DO6F 0001 0DOO JPC
8003 0050 0006 0000 INT
8006 0000 0000 0000 LIT
8009 0030 0003 0000 STO
800C 0020 0004 0000 LOD
800F 0030 0003 0000 STO
8012 0020 D004 0000 LOD
8015 0020 0005 00CO LOD
8018 0010 0002 0000 OPR
801B 0030 0003 0000 STO
801E 0020 0004 0000 LOD
8021 0020 0005 0000 LOD
8024 0010 0003 0000 OPR
8027 0030 0003 0000 STO
802A 0020 0004 0000 LOD
802D 0020 0005 0000 LOD
8030 0010 0004 0000 CPR
8033 0030 0003 0000 STO
8036 0020 0004 0000 LOD
8039 0020 0005 0000 LOD
803C 0010 0005 0000 OPR
803F 0030 0003 0000 STO
8042 0020 0004 00DO LOD
8045 0020 0005 0000 LOD
8048 0010 0007 0000 OPR
804B 0030 0003 0000 STO
804E 0020 0004 0000 LOD
8051 0070 0013 0000 CSP
8054 0030 0003 0000 STO
8057 0010 0000 0DOO OPR RETURN
B05A OOFF OOFF 0000 EOF

# INSTRUCTIONS DECODED-->62

**% EXIT PASCAL INTERPRETER **+
3255 INSTRUCTIONS EXECUTED
HIGHEST STACK ADDRESS USED = §

—
o
b
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=
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[=4
™
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[y
(=]

8005000

o
(]

_AKRO"

] hy
: THE ULTIMATE
HLRES SCREEN PRINT PROGRAM FOR

© THE EPSON MX-80 OR MX-100

i sTotolly menu-driven, leading the user
through the selection process,

s Single keystroke menu selection.

o Stacking of several images for
subsequent, UNATTENDED printing.

® Inverse and OVERLAYED phnting.

« Picture pre-view (including inverse :
ond overlayed).

¢ Load images from disk outomatically.

« Centered ouhput, user titles ... more.

Tne ptogiom requites a 48X Apple Il or Apple ll plus

with DOS 3 3. ond on Epson MX 80 or on MX-100  i*

(equipped with the Croftrox option ECHO maybe i

used with e following oarallel interface cards -

= 1) Apple 2j Epsan 3) Tymac or 4) CC8, F

“ Price: $49.95 e

i Deater inquiries invited, ia

(N.J odd 5% sales tax, Rereigri odd $8 08 air manl}
Send check or money order lo: "

P.O. BOX 871, N ARUNGTON, NJ 07032 i
“Aopie — Trooemani of Appie Compute! Inc.

— e g



MAXELL *» DYSAN » EPSON « CCS » SHARP » AIO - P * VERBATI
(SPECIAL OF THE MONTH

BUSINESS WORLD INC.
information Line (213) 996-2252
TOLL FREE MAIL ORDER LINES
(800) 423-5886 auisige Catir.

ouwr
List Price SAVE
apple I1-16K 5133000 $999.00  $331.00
Appla )-32K 1430.00
Apple 148K iso00  SPECIAL 3}
Apple 164K 1725.00 CALL H
Apple Nl 128-K 391500 289700 912.00

SHARP-64K 280 FULL KBD YX-3200

CANON ¢ NOVATION » D.C. HAYS MICROCOMPUTERS « PAPER TIGER * PERSONAL SOFTWARE * GJE -

NEC PC 8004 120500 105000  245.00 )
ATAR) PERSONAL our )
COMPUTERS List Price  SAVE
400 16K Byles of Ram 595 G0 33745  257.05
800 16X 8ytes ofRam  $1080.00 739.00
410 Program Racorder 90.00 72.00 43.00
810 Disk Drive 437.00 143.00
825 Pnntex (80 col-
Centronic 737) X5 769.00 0.0
820 Printee (48 col
impach 450.00 353.00 97.00
830 Acoustic Modemn 200.00 185,00 45.00
850 Interiace Mooule 220.00 192.00 48.00
Adan Visicole 200.00 184, 35.00
k Alori 400-16K 595.00 321.60 M_)
' S
r[‘ HEWLETT our
2B pACKARD  Ust  Price  SAVE
HP-125 Microcomputer 3750 €O 29%0.00 760.00
HP-85 Microcompiear 3250.00 2475.00 77500
HP43 Microcampulet 2250.00 1277.00 473.00
16K Exp-Memory
Module 295.00 255.00 40.
Grapnics Plotter 7225 2450.00 2025.00 375.00
Pe sonolity Mod
ot 7225 750.50 645.00 065.00
2&(3 Impocl'pnnlen
nvy g 3950.00 3250.00
Option 0?3 1ot 26348 150 0G §25.00 25.00
' 8 Orivas to choose from
29025 1300.60 1125.00 195.00
DEYSA §" Dudl Dhve 4850.00 5500.00 1350.00
Graphics Tablet 9444A 2060 00 1678.00 374.00
HP41 CVv New 2.2
bytes mem 325.00 25000 75.00
HP-4A-C Calculator 250.00 485.00 45.00
. Card Reader lor
z 4acviC 245.00 162.00 53.00
] Pinter lot 44CV/C 38500 269.00 101.00
a Optical Waand for
- 41CViC 125.00 97.00 26.00
g Guad Ram equals
b 9 4 Mem. Mods 95.00 81.00 14.00
O Memory Moaules far
- 4C 25.00 $
X R1P-97 Programble
(3] Printer 70.00 595.00 §75.00
od P57 Pragromble
[ =] Calcutater 375.00 295.00 &0.00
I HP-34C Progromble
5 sclantiic $50.00 441.00 33.00
HP-34C Programbte
Bus RiE $50.00 147.00 33.00
HP-32% Adv Scienlific 55.00 48.00 7.00
HP-37E Business Mgrmt. 75.00 5).00 18.00

Wa carey o iarge inventocy of LIDIQnies, DCTessones and
supplies.

« VERBATIM

B8MC * CENTRONIC ¢ NEC » HAZELTINE » AMPEX

o
PRINTERS

MICROLINE 83
PAPER TIGER
445G with Graphics 785,00 00 100.00
440G with Grophics 1.3%4.00 99. 495.00
560G New full size 1.665.00 1,13000 556.00
DIABLO R QUALITY)
830 R102 bi directionat

hoclors 296500 215000 615.00
1640 109 kevboord

raciors 400000 289900 1,100.05
830 RO Receive Only 274000 2250.00 450
1650K 1346 kevboaxd

k wroctors 4,00000 3.400.00 M.DOJ

EPSON List Our Price SAVE
Mx BO £1 74509 549.00 196.00
MX B0 IMPACT 64500 450.00 163.00
MX 70 IMPACT 500 00 290.00 110.00
MY 100 905,02 765.00 230.00
APPLE SILENTYPE 445.00 299.00 346.00
ANADEX 9504 265000 1299.00 354.00
NEC
5510 319500 244500 750.60
5515 329500  2545.00 750.00
3510 2495.00 479500 2700.00
254500  1849.00 £96.00
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APPLE Il PLUS o
48K W/16K ——
EXPANSION BOARD

\,

Our price

$119900

List price $1780.00
Dur price $1199.00

Save $581.00

(AP

SYSTEM

¢ Apple IT Plus System-48K RAM

(SOFTWARE

FOR APPLE Il

M » MEMOREX » SOROC » CORVUS » ADDS

XIWOWIN  INILTIZVH » OIN » SINOUINID « OWS « O1BVIO » 319 « ¥ISIL §3dVd » SHILNAWODOUDIW SAVH 'O'0

¢ Disk II Floppy Disk & et App'e Fortran $ 20000 $ 147003 43.00
e (805 5. i T
a 12" Grn. Phy. Video Munitor Abgls rCL)an,\IN = i i 5
requres A2RICCS)
(16 Secter) 200C0 159.00 49.00
R Languoge System with
o Apple Poscal 495 00 3%.00 96.00
Bl;i (%ene{ol Leager ST o odid
yslem i 349. |
L Loast 2001 BPi Inven'ofy Package 39500 31900 76.00
vitidex 200 O 155.00 4£4.00
Vg Visicalc 200 00 159.00 41.00
Desklcp Plan It 2008C 159.00 41.00
gmcrolan Daabase o Siad
ystem “8 149.00 4.
MONITORS Stonewaie DB Moster 225 0O 189.00 .00
&uﬁse 5\;5‘31191‘.&' 1548 80 1;388 St,gg
0T L upe Magic Winoow ! £
gt prics  SAVE | > =
NEC Gm, Phe 42° $285.08 239.99 $44.00 1
necom e 27 s23s00 e saeeo | [ TEXAS INSTRUMENTS
e -
Zandn 12 15902 119.00 306.00 1t 9912A Console Now
SANYO MONITORS [ o B LW
High Resolufion, Number 1 seller ot ool 37405 34795 5700
bt SAVE 332 Né?:‘;of?!n'\g?g‘m % gg 3‘2‘3'32 oo
ist - & Y/ 1207 d £27.
List  Price Ditk Mooy Drive 20095 39095  109.00
43" Colo: [new) &F Moduloror 49 95 4250 748
nigh Quality $650.00 38600  $162.00 Tetephone Coupiat
12" Green Prosprorous 360 80 240.00 12000 IModam} 2465 185.95 39.00
22" Jiark & Whi'e 020 Punter {Soi:a Suate} 39905 595 08400
25" Biack & wWnite 32000 - of
" Black & White i 3
Tne Bast Seflas 235090 MODEMS
-
NOVARON CAT MODIM 180 95 440.00 49.04
DISKETTES .::'OVAT%N .[zlg‘AE?C ; 199 GO 15(03.00 4960
: ] - NOVATON LECA 349 00 3104 39.00
%h?l%%tl:‘ChBa?gLS OF 1 HAYES MICRONMODEM 376 08 29500 84.00
e k HAYES SMARTMODEM 27000 239.00 40.00
BUY 3100 of the i, > o ol
Following Diskcttes  List Price  SAVE )
DYSAN PRICE PER DISKETTE CALCULATORS
1044 §° SOF! siCicrR 3§ 0o 199 $ 201 CAsIO
10440 = * DAL KR40 4095 3,00 10.98
DEN -SOFT SEC 540 £.60 1.80 RR 12 5495 42,00 12.95
37401 8° SOF T SECTOR 72§ 475 250 $2-100 7905 5.00 29.98
374004D 8™ 0BL ER-124C 12995 9.00 30.98
DEN.-SOF1 SECIOR 1075 890 3.a8 20 2095 23 .95
MAXELL LC-785 1295 10.00 2,96
MO-1 5" SOFTSEC LC- 3485 1265 10.00 2965
10Q:DEL DEN 500 400 4.00 FX 68 Sc.anfdic 2095 3.00 6.95
MD-2 =" SOFT PX-81 Scientilic 1995 1700 2.98
SECTORIDBL SIDE:OBL FX-34CDP Scientfic 39.95 295 10.00
DEN 700 4.90 240 FX-6G2P “Comguter
§D:4 3° SOF1 SEC DBL Taik" B8 Memoxias Pro-
£D.2.8" SOFT S6C DB iy e iy Ak e
28" L Lower Case Dot Motax 42905 99.00 W05
\ SIDE/DBL DEN 850 595 2.53J FX-702P Sclves Problems
) ¢ with Alpha-Numer:c
Clarily. uses bosic
TERMINALS {onguoge 9995 15000 4098 |
Our
ol gy B ]
Q10 o0
bi2c w0 e %| | TELE. ANSW. DEVICES
520C 998.00 79500 200.00 'NONI SATE
b<_;50c $.195.00 949.00 244.00 ) g .00 s b2
DRIVES ML o gm e
25} 19995 14400  48.98
90““3 $25 Remole 239958 173.00 6595
5 MBYTES 3.75000 3.050.00 700.00 230 kemate 29905 216,00 83.95
10 MBYTES 535000 4,449, %04 950 Remate 33995 245.0 94.05
L_?O MBVTES 645000 645000 1,425.00 Q60 Remole 300.05 288,00 NL'EJ

M]Cno BUSINESS WORLD Sy

TUREY PN

.. WAREMOUSE
% 187205 Oxnarda, #1308 Tarzana. CA 91356

- SPRWG R = ANDUING
o TOTAL (WCLOMD 1

anly 231 €5 Ax8

[LWAVAY
1LRVAC)
i rlon

GRTON CASD -
ho aen.n

CasniCredil Card(Ahow 2
waeks clearance loc checks)

Certilies Check ar M.O.
Bank Wire Transler

VIS W HTON
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The BEST games are from Creative Computing Software

1979: Air Traffic Controller
1980: Super Invader

1981: Blister Ball

and Mad Bomber

Blister Ball

Blister Ball is the first completely original
arcade-type game for a computer. Not a
copy, not an adaptation, not a spinoff. Blister
Ball is new—it's a new idea—bstter than
Invaders, better than Circus, better than
Asteroids, better than Galaxian. If you've
played other games for hours, you'll play
Blister Ball for days.

Da 1

How does it work? Well, some mean but
fun-loving aliens have produced some
bouncing bombs. First they drop one and
you've got to position yourself under it and
zap it with your laser. If you miss, that's
OK. 1t will bounce around, although each
bounce is lower, and you have several
chances to zap it. Got the hang of it? OK,
here come two bouncing bombs. You zap
them. Then you're faced with three, then
four and five.

As they bounce longer and (onger the
walls begin to close in so you're faced with
either zapping the bombs or being hit, Each
hit knocks you a little further toward the
gutter. But you can survive two hits which
is-usually enough to zap all the bombs.

Feeling contfident? Don’t. Because after
5 bombs the murderous little devils drop 5
bonus bombs, worth ten times as much.
These don't bounce, so you get only one
shot. You need nerves of steel and the
reflexes of a tail gunner.

After you complete one round,the game
starts again with bombs that bounce taster
and lower (and are worth more) than the
pravious ones.

Blister Ball is a fantastic solo game. But
there are two-player options as well in which
players can play as a team or as opponents.
Each player can move the entire width of
the screen and zap any of the bombs. Here,
you're not only trying to survive, but trying
to outscore your opponent. The game has
two skill levels.

Mad Bomber

in Mad Bomber you are faced with aliens
in a huge ship hovering overhead. They
have bomb racks which they constantly fill
with bombs. Your object is to move from
side to side on the ground and zap the
bombs in the bomb racks or as they fall,

oo g Ol gogon paan=

H 2 3 2443 =23 34

As the game progresses, the aliens fill
up their bomb racks more quickly and the
bombs fall faster. You lose after ten bombs
have hit the area which you are defending.

Mad Bomber can be played by one player
solo or by two players as a team or as
opponents. Two skill levels.

Order Today

Blister Ball and Mad Bomber are available
together for $24.95 on disk (DOS 3.2) only
and require a 48K Apple with paddle
controls. (We recommend using the Super
Paddles from Peripherals Plus).

To order send $24.95 plus $2.00 shipping
and handling to the address below. Credit
card customers should include card number
and expiration date of Visa, MasterCard or
American Express card. Gredit card orders
ray also be called in to our toll-free number
in the continental U.S.

If you also wish to order a set of Super
Paddles from our Peripherals Plus subsidiary,
the cost is just $39.95. The paddies are
backed by a 90-Gday limited warranty from
the manufacturer as well as Peripherals
Plus’ moneyback guarantee of satisfac-
tion.

Blister Ball and Mad Bomber are colorful.
challenging, tast and noisy. They are the
games of the year from Sensational Soft-

creative
compating

Attn: Gladys
30 E. Hanover Avenue
Morris Plaing, NJ 07950
Toll-free 800-831-8112
in NJ 201-640-0445
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E PRORAMMER

' PROGRAMMER is a newsletter
that offers tips on software
technique and invaluable
marketing informacion.

You'll learn who
is selling
software and
who isn’t.

What markers
are hor and what
markets are dead.
Industry features keep you informed
about your rights as a freelancer.

G“

Don'’t be without it!

SEND CHECK OR MONEY ORDER TO:

NAME

PROGRAMMER
P.O. BOX 3210
MANCHESTER, N.H. 03103

ADDRESS: —
M _STATE:_______ 2P,
) CHECK BOX FOR SAMPLE ISSUE—$2.00

®po

0Sli %ﬁﬁﬁ%ﬁ@ OSI
LeMans -

PAST ACTION MACHINE CODE RACING FROM
YOUH ®CHALLENGER® 1S THE FASTEST CAR
PASSING SLOWEH CANS CAN BE HAZARDOUS
CAN GO OK ONE TANX OF FUEL WHILE [Wi3
PACK. *SCY CASSETTE ONLY™* OF COUKSE 1T°3 ot
PRETZELLAND ISN'T IT? 8K HEQUIMED

YoUr STAR SELOE
STAR SECTOR :ule rom su:
L

DEFENSE ::

HOTATE ARD
SHIP, YOU GAN USE THE BLACK HOLE ¥ T%
HYPERSPACE OUT OF OaNGEN, BUT IHEN As

MIGHT RE-ENTER INTO EVER BIGGER THJUBL
ADDED BONUS, 83D HAS A “T®O PLAY R

F\I:HY QPAL"(.HAJ’

PRACTICE AGAINST THE CCMFUTEX
BR CASSETCE. SPECIFY YOUR 3YS
g

..... 35.9%

EALACTJE
FIGHTEH

"'CU.
TE

25
&, \\"—>' SLIP PAST

THE

TO HE\D{LVL.Ua n.\J REPUEL YOJH FIGHTEL,
WORTH MORE PGINTS, BUT EACH ATTAUK WAVE HAS y
HOW LONS CAN YOU HOLD QUT? COLCH & SOUND, BK Casa
SPECIPY YOUR SYSTEM!

Introaugt&ry TAY 2 Ok MOHE OF THESE N
H AND TAKE A $1.00 DISTCUNT ON r‘CL OR
ffO! 2/25/82
Oif, SEND §1.D0 FOR A PHOTO-ILLUSTRATED
CATALOS AND GET A $1.50 CHEDIT 500D OK

YOUR FIRST ORDER!

ALL PROGRAMS AVAILASLE ON CASSETTE ONLY!

Pretzelland Software
2005 D WHITTAKER RD.

YPSILANTI, MI.48197

EDITRIX + GRAPHTRIX = THE MOST POWERFUL WORD PROCESSOR
THIS SIDE OF A NEWSPAPER COMPOSITION ROOM

EDITRIX
TEXT EDITOR
EASY TO USE

e Fnendly. COMPLETE instruclions
rour secrelary can undersland.
y tc remember 1 or 2 keyslroke comma
® Fully #anu Driven.

POWERFUL

thal you or your

nd Formatting
Control

11 different
FILE'
\j. DOS

tem

e 10 ana Ay p 7
1grt 1561 D3
Al Mgl a
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GRAPHTRIX
TEXT PRINTER AND GRAPHICS SCREEN DUMP

EASY TO USE
* Complele REARABLE documentation.
o Fully Manu Driv
& Self-running Introduchion and Demonstration,
FOWERFUL
» Graphic Mag
v Crop
alic Fnrmaltl

itton, Normal/invarse, Page
Aarks, Titte Steing.

Centering,

ot Graphics in yous Docurient,
Ungerline, Superscnpl, Foolnotes
ar text file

. Chapta
conltritled from

FLEXIBLE

» Pnnts ANY HI-RES Graptuc your Apple |l can creale.

Formats Text files trom Applewrnter OR EDITRIX.
Use as a Menu Dr Screen Dump OR from in YOUR OWH
Applesalt Program
Cempatible with 1
Parallel Intertace Cards

REQUIRE

following

0500/95071, 1D5

SILENTYPE.

nt Natrog Lina Printers AMD 7 aitferent

andone of the
X100, ANADEX
NICS 739, MPI 2RG,
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UNIQUE PROGARAMS
FOR

0
THE APPLE 11"

¢

). SOF’

Presents Eiﬁt-@-ﬁnr ll By Stanley M. Dratler, M.D.

The original Disc-0-Doc¢ has been halled by educalors and programmers alike as the only ¢isk utility program of its kind tor
the APPLE Il Now. it is even betfer and more powerful as Disc-0-Doc (. With i1 you will be able to read any diskette - copyable
or not. repair crashed diskettes. change D.O.S commands at will and even undelete programs deleted by mistake.

Disc-O-Doc Il will save you many hours of work on files Ihat have been ruined. and programs that need to be modified You
can now see how diskettes were created to be uncopyable and even learn how to do it yourself Finally. the secrets of D.O.S.
will be secrets no more, Along with the extensive documentation included you will be able to learn many facets of the workings
of D.O.S. Easy to use. too powerful not to!

And now Disc-O-Doc Il comains many unique new features.
* HALF-TRACKING — now you can cven read those diskettes tnat are halt-tracked. Track 15, 2 5. etc
* PRINTER OUTPUT — send all of the information you find out to any standard printer card
e« SELF DIAGNOSIS — tells you instantly whal part of D.O.S. has been changed on any disk to make it uncopyable
*» AUTO TREATMENT — just tell Disc-O-Doc Il whal to do and it will change D.O.S in all the right places.
« SINGLE SECTOR OR WHOLE TRACK — your choice read or write all or part only

Disc-O-Doc Il is supplied on a write protected
disketie with complete bound documentation for only $99-95

Word Processor |l

This 1s a text editor that outpertforms any other on the market. Compare it to any word processor and you'll buy
Ward Processor Il without a doubt. Just check the review in Oct. 1981 Call-A.P.P.L.E.

« Form Letters - makes indwidual letters thaf seem 1o pe personahized with up 1o 255 differen: fielgs
¢ Text Files - works with any standarad sequential text file including most 6502 assemblers

¢ Conditional Texl - checks for a cerfain condition and inserls necessary lex! completely formaited
* Speed - ultra fas) loading and savirg of text Puts formatfer infc any 16K card for instant printiag
« Compatability - works with most 80 column cards wthou! &ny mogifications DOS 33 or 32

¢ True Upper/Lower Case - both on the screen withh agaplers anc :n the file

» Economy - compare the price and you'll be convinced

Wp " On|y $75.00 Lowercase Rom for Rev. 7.+ $45.00

Introducing - i By Ray Balbes, Ph.D.

Enhance any stereo or cassette recording with a fantastic. fully SYNCHRONIZED HI-RES light show. Use basic
designs of your own creation - or use those supplied - to enjoy an unlimited number of visual images with the
sound. The images are controlled by the sound frequencies in real time.

» Kaleidoscope ligni shows  » Guitar player who sings & plays to the beat  +* Geometric desiga hght shows
* Fasl machine language programs are used 10 synenronize audio & visual — » Take your own 'EKG’
* 23 page. clearly written manual fells:
¢ How 10 create new ligh! shows « Waich your voice on the 'oscilloscope’
* How 10 add light shows to your own programs * Powerful design/edtlor for creating hgnt shows

» Introductory price $24.95

For any 48K Apple 1) or Il + wih Applesoft & a disk drive (DOS 3.2 or 3 3] No hardware modifications

—~—

4) FOR CHARGE OR ASK OTHER CALLS
C.0.D. ORDERS - - FOR AND INFORMATION
@ CALL TOLL-FREE IN CALIF. — B0O-772-3545 EXT. 314:725-1110

P Add 32 postage & handling for each program ordered. Foreign orders add $7 for AIR MAIL POSTAGE

7225 CLAYTON ROAD, ST. LOUIS, MISSOURI 63117

*Apole 1115 a registered tragemar< g! Azple Compures Inc
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Dr. William R. Dial
438 Roslyn Avenue
Akron, Ohio 44320

6502 Bibliography: Part XOO(X

1153. Compute! 3, No. 4, Issue 11 {April, 1981)

Stewart, C.A., "OSI C1P Control Functions,’’ pg.
110-113.
A method to implement commands (RUN, LOAD,
SAVE, LIST, ctc.) by a single keystroke.
Mason, James L., ‘‘Double the Cassette Baud Rate of
Your OSI Superboard /1P, pg. 114-115.
A hardware modification for the Superboard.

Butterfield, }im, “Relative File Mechanics,” pg.

122-124.
An instructional article on relative files for the PET.

Hinrichs, William L., ‘'Matrix Row Operations,’’ pg.

56-63.

A mathematics classroom teaching aid |(Apple/PET)
including a program in BASIC.

DeJong, Marvin L., ''A Floating Point Binary to BCD

Routine,’" pg. 66-73.

Machine language routines for 6502 micros.

Harvey, Francis A. and Collins, Rosann W. and Hines,

Theodore C., 'Fill the Screen with Your Message,’' pg.

80-86.

Generating large multi-colored characters using Apple
low-resolution graphics.

Kelly, Derek, ''Decrementing the FOR...NEXT and

Endless Loops,’’ pg. 88-90.

An instructional article for Applesoft users.

Stewart, Ed., ''Unleash the Power of Your Atari CPU,”

pg. 102.

How to get a 30% increase in speed from your Atari
CPu.

Brannon, Charles, ‘‘String Arrays in Atari BASIC," pg.

103-104.

A method to simulate string array handling in Atari
BASIC.

Butterfield, Jim, "'Working with BASIC 4.0," pg. 136.
Tips on getting printed output from the machine
language monitor in PET's BASIC 4.0.

Butterfield, Jim, '‘Disabling the STOP Key,"' pg. 141.
How to disable the PET’s STOP key.

Turco, Francis, ''Dissecting C.W. Moser’'s ASSM/TED

1.0," pg. 142-144.

Assistance for the user of this PET utility.

Deal, Elizabeth, '"How to Get Started in Machine

Code,”” pg. 146-151.

For PET users taking their first steps in machine code.

Herman, Harvey B., 'KIM Tidbits,’’ pg. 163-164.
Expanding the KIM system.

Olivo, Richard F., "'Printing a Symbol Table for the AIM

65 Assembler," pg. 165.

Assistance for AIM 65 users.
1154. lnterface Age 6, Issue 5 (May, 1981)

Baker Al, "'Game Corner,”’ pg. 27-29.
Ap Apple program for measuring the readability (Fog
Index) of plain text.
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1155. Peelings Il 2, No. 2 (March/April, 1981)

Staff, ''Apple Software Evaluation,’’ pg. 5-44.
Reviews of 11 educational programs, 4 communica-
tions packages, 3 utilities and several miscellaneous
programs.

1156. OSI User’s Independent Newsletter, No. 9
{April, 1981)
Anon., ‘Printer Driver,” pg. 6.
Source code for a driver for a serial EMAKO printer
and CA-10X card.
Anon., ""PEEK and POKE,"” pg. 7-8.
PEEK and POKE for Pascal on the OSI systems.

1157. Nibble 2, No. 2 (April, 1981

Thompson, C.J., ""Applesoft NIFFUM,’' pg. 49-53.
NIFFUM.FP for the Apple will transfer Applesoft files
from DOS 3.3 to 3.2 diskettes.

Mottola, R.M., "'Inputting Strings with Commas,’’ pg. 57.
A utility for the Apple.

Black, Preston R., 'Disk Snooping — Part 1, pg. 63-70.
The first of a series on disk utilities for the Apple disk.

Thompson, C.]., ‘BSAVE Can be Easy,’’ pg. 71.

How to figure out the A$ and L$ parameters for binary
saves on the Apple.

Reynolds, William I, '‘Using Text Files from Machine

Language, pg. 71-74.

Tips on using Apple text files.
Chipchase, Frank D., ‘'Chaining Applesoft Without a
Chain," pg. 77.

A technique for Apple programmers.

1158. Recreational Computing 9, No. 6, Issue 51
(May/June, 1981) .
Thornburg, David D., '‘Pilot’s Turtle Graphics for
Atari,”’' pg. 16-20.
Atari Pilot offers a simple way to develop graphics on
the Atari.

1159. Spreadsheet 1, Issue 3 (March, 1981)

Barker, Thomas, '‘Visitip #7,"” pg. 1.
How to set up a label to your worksheet on the prompt
line, on VisiCalc.
Bostater, John, ‘'Introducing a Bit of Logic into a
Model," pg. 5.
Here is an algorithm for VisiCalc to match numbers,
with an example of sorting out information by a code
number.

1160. POKE-Apple 3, No. 3 (April, 1981

Holderby, Michael and Hamilton, Al, “Integer RASIC
Token Scheme,'’ pg. 10-14.
An instructional article on Apple’s use of tokens.
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FORTH

o adheres fo the FORTH-79 STANDARD

o performs FLOATING POINT MATH

o coniains a 6502 MACRO ASSEMBLER

o handles STRINGS much like BASIC

e includes VIRTUAL MEMORY MANAGER
o is ROMABLE

o costs under $100

e is available for KIM-1, AIM 65 and SYM-1
o manual has extensive FORTH TUTORIAL

For more information and an ordering form

Eric C. Rehnke
1067 Jadestone Lane

contact:

Corona, CA 91720
(714) 371-4548

A e

OSI Disk Users

Double your disk storage capacity
Without adding disk drives

Now you can more than double your usable floppy
disk storage capacity—for a fraction of the cost

of additional disk drives. Modular Systems’
DiskDoubler™ is a double-density adapter that
doubles the storage capacity of each disk track.
The DiskDoubler plugs directly into an OSIdisk
interface board. No changes to hardware or
software are required.

The DiskDoubler increases free user disk space
from 50K to 120K for mini-floppies, from 201K to
420K for 8-inch floppies. With the DiskDoubler,
each drive does the work of two. You can have
more and larger programs, related files, and digk
utilities on the same disk—for easier operation
without constant disk changes.

Your OSI system ig an investrnent in computing
power. Get the full value from the disk hardware
and software that you already own. Just write to
us, and we'll send you the full story on the
DiskDoubler, along with the rest of our growing
family of OS1-compatible products.

™ DiskDoubler {s a trademark of Modular Systems

Modular Systems

P.O.Box 18A QOradell, Nd O76849
201-262-0083
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1161. Mini'App’Les 4, No. 4 (April, 1981)

Anon., ‘'Driver Demo,’’ pg. 9.
A BASIC driver demo program to send block graphics
to an Epson MX-80 with madified Apple Epson board.

Anon., "'Dan On Printers,’’ pg. 13.
Some tips on using the Epson MX-80.

Murrell, Mike, ' Addendum to Dan on Printers,’’ pg. 13.
Notes on using the SSS AIO board with the MX-80.

Thiesfeld, Chuck, ‘Chuck on Printers,’’ pg. 14-16.
How to modify the Epson Apple interface board so
your MX-80 can print block graphics.

1162. Apple-Can 1, No. 1 {December, 1980)

Radford, Bob, ''Pascal with One Drive,’’ pg. 15-16.
How to jmprove the one-drive system by breaking up
the Apple/Pascal system programs among a number of
disks according to the use that is made of each disk.

1163. Apple-Can 1, No. 2 (February, 1981)

Falkner, Keith, ‘'The Truth of Magnetism,’’ pg. 17-18.
An interesting article dispelling some of the myths
about tapes or disks being cxcessively sensitive to
magnetic fields. It takes a very substantial field
strength to cause loss of data!

Pugh, John, ‘'Soft Copy to Screen,’’ pg. 24.

A utility for users of the Magic Window word process-
ing system.

Hurd, John C., “The Sorcerer: A Program for Converting

Machine Code to Source Text,’’ pg. 28-32.

A utility for the user of Apple assembly language.

1164. Apple-Can 1, No. 3 {April, 1981}

Wojdylo, Tomasz, '‘Apple Repair Tips,"’ pg. 14.
Some tips on what to look for when your disk drive
gives up and issues a burnt plastic odor!
Vella-Zatb, Pierre, ''Sorcerer Extension: A Cheap Dis-
assembler,’”’ pg. 23-28.
A utility for the Apple.

1165. Atari Computer Enthusiasts 2, Issue 4 (April, 1981)

Goff, Stacy A., ‘Fileindx — Part Two,”’ pg. 10-11.
A utility to allow you to index your disks and direc-
tories, for the Atari.

1166. Apple Assembly Lipe 1, Issue 7 (April, 1981)

Sander-Cederlof, Bob,
Programs,'’ pg. 2-4.
How to read or write a text file from your Apple
assembly language program.
Sander-Cederlof, Bob, '‘Applesoft Entry Points,
A uscful table for Apple programmers.
Sander-Cederlof, Bob, '‘Commented Listings of DOS
3.2.1 and #.# Formats," pg. 11-17.
The Format routines of the two DOS for the Apple
disks are disassembled and explained.

“Text File in Assembly Language

" pg. 4-5.

1167. The Apple-Dillo (April, 1981)

Sethre, Tom, ‘''Program Utility Printer."”’
This program assists you in printing listings of pro-
grams in a wider format than appears on your screen
— for the Apple.
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1168. Electronics 54, No. 6 (Macch 24, 1981)

Wyatt, Michael A., ''Laplace Transform for the Apple,’’
pg. 163.
A time domain display of a Laplace transform.

1169. The G.R.A.P.E. Vine 2, No. 3 (April, 1981)
Lawson, Steve, ‘13- and 16-Sector DOS,"’ pg. 5.

How to cope with 13- and lé-sector disks using
several approaches.

1170. Dr. Dobb’s Journal 6, No. 55, Issue 5 (May, 1981)

Pittman, Tom, '‘Analysis of an Analysis,’’ pg. 4.
Discussion of 6502 opcodes.

1171. The Apple Barrel 4, No. 2 (April, 1981)
Gilbreth, Leg, ‘'Son of a ... File Cabinet,’’” pg. 5-6.

A round-up of modifications for the popular Apple
utility, File Cabinet.

1172. PEEK(65) 2, No. 4 (April, 1981)

Williams, Jim, ""Two Dollar BSR X-10 Interface,'” pg. 5-6.
Hardware and software for a wireless AC remote con-
trol system.

Loos, James, “C1P as a Dumb Terminal,"’ pg. 6-8.
Machine language routine for OSI systems such as C1P.

Jones, David A., ‘‘Cassette Corner,'’ pg. 8, 21-22.
Notes on saving machine language code on OSI
systcms.

1173. F.W.A.U.G. Newsletter 2, No. 4 (February, 1981]

Meador, Lee, ''Disassembly of DOS 3.2,”" pg. 2-6.
A continuation of this popular series.

1174. T.A.R.T. Newsletter 2, Issue 2 (April, 1981)

Sand, PauJ A. and Koerin, Sid, "'Pretty Listing,"’ pg. 22-29.
A program to modify your program listings to refor-
mat into a more readable form.

1175. The Apple Orchard 2, No. 1 {Spring, 1981)

Weiglin, Peter C., ''Screen Formatting of Text,” pg. 9-14.
An instructional article for Apple owners.

Good, R.H., '"Practical Super Hi-Res Graphics,’’ pg. 20.
Plot on the Apple with a resolution of 560 x 192.
Reynolds, Lee, 'S.H. Lam Routine Utility,”’ pg. 28-29.

A routing to set up machine language routines within
a BASIC program on the Apple.
Nareff, Max J., '‘Matrix Functions with the Apple,'’ pg.
36-38.
How to reconstruct thosc matrix functions missing
from Applesoft.
Mack, Art, ''Sorting in BASIC,”' pg. 68.
A simple sort routinc for Apple.
Golding, Val ]., "'Propcr Printer Protocol,’’ pg. 91.
A suggested standard BASIC printer call subroutine.

1176. Abacus II 3, lssue 3 (March, 1981)

Howard, Clifton M., '‘Directory Title Formatting,"’ pg.
5-24.
A concept of directory title formatting ircluding a
series of utilities for disk management for the Apple.

6502 COOKBOOK

For the machine language
programmer who knows it
is time to get serious! Here
are search and sort rou-
tines, utilities, 1/O & inter-
rupt procedures, canver-
sion routines, stack opera-
tions. Contains flow charts,
source listings, explana-
tions. Machine codes pro-
vided in both octal and
hexadecimal. Tens of thou-
sands of our programmer’s
cookbooks are in use.

Order publication: 6502 SOFTWARE COOKBOOK
Price in United States: just $12.95 + $1.00 s/h by rnail.

Please include remitrance with order. Allow 3 - 4 weeks
for delivery. MasterCard & VISA credit cards accepted.
Our phone line for credit card orders is (203} 888-1946.
Foreign price list available. Write for more information.

[0 Check here for descriptive literature & catalog.

N e~ L e =
Addr: ___ __ e — e !
City: =1l o SERPAS I, G
MC/VISA # __ . ___Bank: _____
Signature: _ _ ——

SCELBI Publications

35 Old State Road, Oxford, CT 06483

Ohio ScienTific
% AT Last!
EA Exteng'?:cesAsrci’trhmetic

Copyright North East Financial Systems 9/81

MULTIPLE PRECISION MATH
65D3 and 65U

e 13-Digit Input — 26-Digit Output
e Complete Rounding Function

o Completely Integrated into 9-digit
MICROSOFT BASIC

e $95.00 End User License — 8" Disk,
39-page Manual

» OEM and Distributor License — Inquire

North East Financial Systems
16 Maple Avenue
West Nyack, New York 10994
(914) 358-2898
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(¥ Uersallriter

What is VersaWriter?

VersaWriter is an inexpensive drawing
tablet for the APPLE |l that lets you

trace a picture and have it appear on
TV display.

VersaWriter is a comprehensive
software drawing package which lets
you color in drawings with over 100
different colors.

VersaWriter is a shape compiler that
converts anything on the screen
automatically into a standard shape
table.

RBCDEFLAT Jr LMNOROR
.-('lJ:r'izalzz‘sS?E"l
S .

VersaWriter is a text writer for labeling
pictures with text in six colors and

five sizes. Use English or Greek,

ABTAEZHBIKAMN=ZON ‘
PoT udXVo upper or lower case letters.

<
<
r

Uw] q¢ 146 4apP21€ 24

VersaWriter is much more! Draw with
brush, create schematic drawings,
compute area and distance, edit pic-
tures, save, recall and more.

VersaWriter requires ROM APPLESOFT
and 48K memory.
$299 Suggested Retail
UNIQUE OFFER

Send us YOUR disk and $1. We will promptly
return the disk with a slide package of 10
color pictures drawn with VersaWriter.

e r e Jf 1 r i f i fJ § |
O Enclosed is $1 and my disk.
Send me the slide package.
O Send moreinformation including
VersaWriter dealers in my area.

DEALER INQUIRIES INVITED.

NAME

ADDRESS

I CITY STATE zip
ey 1 P r 1t 1 it rri r i i

-Send To: Versa Computing, Inc. » 887 Conestoga Circle ¢ Newbury Park, CA 91320 ¢ (805) 498-1956
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If you work with a 6502/6809-based
system, you're probably hungry for the
facts and ideas that will help you
understand the inner workings of your
computer. You want to go beyond
canned software-—use your computer
for more than games—Iearn the
advanced programming techniques
that enable you to get the most out of
your 6502/6809 system.

MICRO, The 6502/6809 Journal,
gives you page after page, month after
month, of solid information to sink
your teeth into. MICRO is (he premier
how-to magazine for serious users of
the Apple. PET/CBM, OSI, Atari, AlM,
SYM, KIM, and all 6809 based systems
including the TRS-80 Color Computer.
It's a resource journal internationally
respected by professionals in business,
industry, and education. Every issue of
MICRO keeps you informed with up-to-
the-minute data on new products
and publications:

o hardware catalog with organized,
concise description

e software catalog in an easy-1o-
use format

e new publications listed and
annotated

s reviews and evaluations of sig-
nificant products

And there's much more:

o In-depth hardware tutorials
bring expert advice into your home or
office.

e Detailed discussions of pro-
gramming languages deepen and
broaden your programming ability.

e Complete program listings
enable you to increase your machine’s
capabilities.

o Bibliography of 6502/6809
information helps you to find pertinent
articles in a timely manner.

¢ Special monthly features with
in-depth treatment of one subject or

A feast

You'll love
every byte.

YES! | want 10 get more from
my microcomputer. Please send me

year(s)of MICRO at$_.. _ /year.
(Ou15|de US. and Canada, piease
indicate via O surface or [ air mail.)

Name

Company
B
City N | m State

I [ Check enclosed for $
l O Charge my credit card account

Zip Code

O VISA  [J MasterCard

Signature

Card number

l Ex p;rar 0n |ja1e
=i

of computing ideas.

system increase your knowledge of the
field.

e Balanced mix of machine-
specific-and general articles foryour
everyday use as well as long-range
reference needs.

¢ Informative advertising
focused specifically on 6502/6809
machines keeps you abreast of latest
developments.

o Reader feedback puts you in
touch with other micro-computerists.

MICRO is the magazine you need to
get the most from your own 6502/6809
system!

To order, send your check or interma-
tional money order (payable to MICRO)
and the order form at left, to:

Subscription Fulfiliment

MICRO, Dept. MI

34 Chelmsford Street

P.O. Box 6502

Chelmsford, MA 01824

Or, for your convenience, call our
toll-free number:

1-800-227-1617, Ext. 564

(In California, 800-772-3545, Ex{. 564)
and charge your subscription to your
MasterCard or VISA. (All orders must be
prepaid in U.S. dollars or charged to
your MasterCard or VISA))

SUBSCRIPTION RATES (U.S. dollars)
Yearly subscription (ISSN 027-3002)
saves 20% off the single-issue price.
U.S. $24*

Canada $27

Europe $27 ($42 by air mail)

Mexico, Central America, Mideast,
North and Central Africa $27 (348 air)
South America, Far East, South Africa,
Australasia $27 ($72 air)

* SPECIAL OFFER—U.S. ONLY:

Save even more—30% off single-issue
price: 2 years, $42



BETA 32K BYTE EXPANDABLE RAM FOR
6502 AND 6800 SYSTEMS

AIM 65 KIM SYM PET S44-BUS

¢ Plug compatible with the AIM-65/SYM expan-
sion connector by using a right angle connec-
tor (supplied).

*  Memory board edge connector plugs into the
6800 S44 bus.

» Connects to PET using an adaptor cable.

*  Uses +5V only. supplied from the host com-
puter.

¢ Full documentation. Assembled and tested
boards are guaranteed for ome full vear.
Purchase price is fully refundable if board is
returned undamaged within 14 das.

Assembled with 32K RAM................... $349.00

& Tested with I6K RAM................... 329.00

Bare board, manual & hard-to-get parts...  99.00

PET interface kit. Connects the 32K RAM board

PAPER TIGER
PRINTERS

IDS 460G 9x9 Dot Matrix Printer........... $890.00
IDS 360G Wide Carriage Printer............ 1099.00 H
TERMINALS

ADDS Viswpoin s svissiis e sviss $569.00
TeleVideal 30 1 caminmiiaaiies aass Al 575.00
TeleVideo 9120 1. (oo su ciwn o 679.00
TeloN oo P20 A i VA W T 729.00
ToleNideo IS0 il 5s o s iR ws S TIL 929.00

8 or 5% flexible diskettes certified 100% error

free with manufacturer’s S-year limited warranty »

on all 8'" media. Soft-sectored in boxes of 10. 8" DISK DRIVES

e e e el Shugart BOIR......c..orrees v $199.00

(Add 83.00 for plastic library cases) NEC FDI180 (double sided). .............. 569.00

8" single sided. single density..,......o0v. . £27.50

8" single sided. double density .. 38.50

& double sided. double density. 45.50 DYNAMIC RAMS

5L single sided. single density, 27.50 b

544" single sided, double density............ 29.50 | 4116 (200ns) . ... ... ... Lol ® .o, $24.00

5Y"'single sided, double densily, 10-5€c101$29. 50| 4164 (64KX1) ... u''vverrreeenns.en.. SIS.00

TERMS: Minimum order $15.00. Minimum ship-
ping and handling $3.00. Calif. residents add 6%
sales tax. Cash, checks, Mastercard, Visa and pur-
chase orders from qualified firms are accepted.
(Please allow two weeks for personal checks to
clear before shipment.) Product availability and
pricing subject to change without notice.

COMPUTER DEVKCES

1230 W.COLLINS AVE.

ORANGE, CA 92668
(714) 633-7280

@

toa4Kor8KPET......oovoevviivneenn . $ 69.00 INTERNATIONAL ORDERS: Add 15% 10 pur-

chase price for all orders. Minimum shipping
charge is §20.00. Orders with insufficient funds
will be (It'lag/t'll. Excess funds will he returned
with your arder. All prices are U.$. only.

See our full-page ad in
BYTE and INTERFACE AGE
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DOTS /LINE

casmas

SCREEN

SCREEN MIXER is a set of three modules for APPLE-IIL,
Just plug=-in these modules to your Apple-II, and you will
have the Apple-1I with more features you could not expect
till now----

NORMAL

Double Density HGR

Highlight

NORMAL

SCREEN MIXER provides: )
®The mixed screen of any two of screens avallable for the
Apple-IL Please note that all of HGR, LGR and Text screen
has two pages, The mixing is done with hardware, not like

/ Hi-Res Text Generater Programs, thus you need no software
and the s¢roll speed is not reduced. Also, you can scroll
the text without any effect to the graphic patterns.

®The Double Density High Resolution Graphics. Yes, you
can plot 580 dots in one line. You have only 280 dots in one
line on ordinary Apple-II, (Software is required)

@®O0ne of the most advanced character display. Besides
Normal and Inverse characters which are already built-in
you will have the choice of Half-Intensity and Hilighted cha-
racters., And more, you may Over-Write or Over-Type any

character to other character if you want to do sol

HALF
INTENSITY

Half Intensity

(Software is included)

Introductory price
$60 Offer ends Apr..31.'81
cosmoas”

Dealers inquiries invited,
- For more information call or write to ASTAR INTERNATIONAL CO,
WORID WID! COMPUNR SUPIR SHOP - 5
5676 FRANCIS AVE., CHINO, CA 91710 Phone 714-627-9887

Apple-ll is a registered trademark of Apple Computer Inc,

Over Write




Name: Real-time Clock
‘Software

System: KIM-1

Memaory: 1K

Language: 6502 Machine Language

Hardware: CMOS Real-time Clock

Chip MSMS5832RS

Description: Real-time Clock Software
for KIM-1 occupies %K bytes plus
pointers in zero page. 7(-page manual
includes detailed assembler listing,
machine language dump and extensive
documentation. User-friendly system
prompts for time-settings of year,
month, day, hour, minute, and seconds
in a 24-hour format. Major subroutines
include Read Clock, Display Time, and
Write Timesetting to Clock. All sub-
routines are well-documented for easy
modification. Manual also documents
Real-time Clock circuitry required for
easy construction and interconnection
to KIM-1.

Price: $10.00 for Real-time
Clock Software/
Hardware Manual. $1.00
for specifications/notes.
Author: Hunter Technical Services
Available: Hunter Technical Services
P.O. Box 359
Elm Grove, WI 53122
Name: TWGI Arima
System: Apple 11, Apple Il Plus
Memory: 48K
Language: Applesoft
Hardware: 1 disk (printer and 2nd

disk recommended)
Description: Box Jenkins package does
seasonal and non-seasonal models.
Menu-driven package does identifica-
tion, estimation, diagnosis and fore-
casting. Includes programs to create,
correct and update data; left- and right-
hand software keypads. Also program
to do all BASIC transformations.

Price: $250.00 includes
program, test data and
results, 60-page manual

Author: Eric Weiss, Ph.D.

Available: The Winchendon Group

P.O. Box 10114
Alexandria, VA 22310
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Name: Lesson-tutorgraph™ —
Shore Features and
Weather

System: Apple II, Apple 1 Plus
with Applesoft in ROM
or Language System

Memory: 48K, DOS 3.3

Language: BASIC

Hardware: Apple II or Apple II Plus,
1 disk

Description: Programmed presentation of
lesson material with branching, re-
view, full color, Hi-Res illustrations,
and tests. ‘‘Weather Fronts'’ includes
front characteristics, frontal move-
ment, and weather characteristics of
different fronts. '‘Shore Features’'
teaches about beach/shore, berm,
dunes, low/high tides.

Price: $24.95 includes diskette,
manual with objectives,
options, suggestions for
use

Author; Patrick C. Moyer and
Lois B. Bennett

Available: Teach Yourself By

Computer (TYC)
Software™
40 Stuyvesant Manor
Geneseo, NY 14454

Name: RPL Compiler

System: All Commodore PET and
CBM-series machines

Memory; 8K minimum

Language: No additional

Hardware: No additional

Description: RPL (Reverse Polish

Language) is a new language designed
to compete with FORTH, RPL object

code runs faster and takes up less

memory space than FORTH object
code. RPL is also much easier to use
than FORTH, although it is just as
powerful.
Price: $49.95 and down
includes RPL compiler
on disk or cassette and
detailed user’s manual
Tim Stryker

Samurai Software

P.O. Box 2902
Pompano Beach, FL
33062

Author:
Available:
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Name: EIS General Accounting
Package

System: 0S65U

Memory: 48K

Language: BASIC

Hardware: Ohio Scientific C-2 or
C-3 series

Description: This package includes fully
integrated accounting, payroll, and
inventory systems written in standard
accounting terminology and procedure.
It is end-user oriented, menu-driven,
and generates all necessary reports and
summaries. Individual Software Cata-
log Entry sheets on all three portions
will follow in the next three months,
with your one-a-month acceptance plan.

Price: $3,500.00 total system
includes program disks,
data disks, and complete
manual

Author: Electronic Information

Systems, Inc.

Available: Electronic Information

: Systems, Inc.
P.O. Box 5893
Athens, GA 30604
(404) 353-2858

Name: Rubin’s Cube

System: OSI C1P

Memory: 8K

Language: 8K BASIC in ROM

Description: Try 1o solve this popular
cube puzzle on your computer. The
program displays a large three-
dimensional cube that just fits on the
24 x 24 screen and uses graphics in
place of colors. The computer mixes up
the cube and, through the keyboard,
you can make any move that can be
made with the real cube to solve the
puzzle. The commands are easy to
learn and only four characters long.

Price: $5.00 includes cassette

and documentation

Aurhor: Brian Zupke

Available: B.C. Software
9425 Victoria Drive
Upper Marlboro, MD
20772

Name: Accounts Receivable

System: Apple IT

Memory: 48K

Language: Applesoft or Language
System

Hardware: Dual 5'' drives, any

130-column printer
Description: A quality program, struc-
tured around the Osborne Accounts Re-
ceivable software, with several added
enhancements. Can be used alone or
integrated with General Ledger.
Features open invoicing, credit and
debit memos, full or partial payments,
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Software Cataloyg (conrinued)

progress billing, invoice aging and print-

loan balance at any point in time; in-
vestment calculations for compound-
ing and future values.

ing of statements. System is available  Copies: Version 1.1 just released
on DOS 3.2, DOS 3.3, or 8" drives, if  Price: $95.00 includes disk and
additional capacities are required. instructions
Price: $249.00 Author: Monte C. Fremouw
Author: David McFarling Available:  Richard Lorance CPF
Available: Small Business Computer ¢/o Richard Lorance and
Systems Associates, Ltd.
4140 Greenwood 3336 N. 32nd Street,
Lincoln, NE 68504 Suite 102
(402) 467-1878 Phoenix, AZ 85018
Name: Loan Pack
Name: Type System: OSI Challenger
System: SDOS or SDOS/MT (C2 or C3)
Memory: 48K minimum Memory: 48K
Hardware: 6800/6809 CPU with Language: BASIC [under either
CRT, disk and printer 0865-U or 65-D)
Description: Type is a document- Hardware: Disk drive, CRT, printer

formatting program, used in word pro-
cessing or document production. Com-
mands embedded in raw text files pro-
cessed by Type control the formatting
of that text on the output device. Out-
put formatting includes full justifica-
tion, page width and depth, page num-
bering, centering, spacing, titles and
table of contents generation. Type is
used in conjunction with the SD Screen
Editor for easy data entry.

Price: $140.00 includes
program, 100-page
manual

Author: AMS

Available:  Software Dynamics,

exclusively
2111 W. Crescent, Su. G.
Anaheim, CA 92801
(714} 635-4760

Name: Fast Facts

System; Apple 11, Apple II Plus

Memory: 48K

Language: Applesoft

Hardware: Disk 3.2 or 3.3, line

printer desirable
Description: This selection of programs
was created and designed by a certified
financial planner for quick analysis of
the personal investment planning
needs of his clients. It was profession-
ally programmed for efficient and ac-
curate operation. Fast Facts operates
easily with single key program selec-
tion and printing commands. In many
cases the entire planning sequence is
completed in less than 60 seconds.
Specific program objects are divided in-
to six systematic program fields. They
are: planning for retirement; college
financing; diversifying investments;
results of inflation in devaluing earn-
ings; costs of borrowing money and
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" optional

Description: Loan Pack is a loan
analysis package. It computes either
the interest rate of a loan, the principal
amount of a loan, the amount of the
loan payment, or the number of pay-
ments required to pay a loan, when any
three of the other variables are known.
It also calculates the present unpaid
principal of a loan which is partially
paid; and calculates and displays [or
prints] a loan amortization schedule
showing allocation of payments be-
tween interest charges and principal
loan payments, and totals amounts of
interest paid in each calendar year of
the loan. Self documenting,

Price: $5.00 for listing
$12.00 for 8'" disk
(specify 65-U or 65-D]

Author: Bob Sullivan

Available:  Professional Computers,

Incorporated

10885 Washington Blvd.
Culver City, CA 90230
(213) 836-5005

Name: VIC Software

System: VIC 20

Memory: 3K

Language: BASIC and Machine
Language

Description: Arcade games are now
available for the VIC. Cattle Roundup
has you round up eight cattle in a maze.
Artillery lets you exchange fire over a
mountain. Target is based on the ar-
cade game Missile Command.

Price: $9.95 each includes
cassette and program

Author: Cliff Dudzik

Available: Computermat Software
P.O. Box 1664

2984 Daytona
Lake Havasu, AZ 86403

MICRO - The 6502/6809 Journal

Name: World and State Capitals
System: Apple 11, Apple I1 Plus
Memory: 36K with DOS 3.3 II or
3.2 II and FP installed
Language: Applesoft BASIC
Hardware: DOS 3.2 11 or DOS 3.3 11

with controller card,
printer option

Description: Consists of a 100-world
nation/capital and a 50-U.S. state/
capital test. Both tests display a low-
resolution graphic which animates
dripping square-dots to fill the shape of
the capital building. Right, wrong, total
score points plus a bonus feature trig-
gers this animation. The program
features a simple single-key stroke
answering system [(except spelling
test). This eliminates the standard use
of the return key. The program was
designed to eliminate teacher's super-
vision and encourage student’s spelling
accuracy, knowledge of the U.S. and
the world. The score results are
retrievable for teacher’s use only (by
date and name, stored score order Se-
quence]. In addition to above, the
teacher can produce his or her own test,
using the same features and format for
up to 100 gquestions.

Price: $25.00 for both programs
with test report and test
editor/report on a single
diskette

Author: American Avicultural Art

& Science Inc.

Available: American Avicultural Art

& Science, Inc:
3268 Watson Road
St. Louis, MO 63139
Name: Household Finance
System: Commodore VIC-20

Memory: 3.5K User RAM

(unexpanded VIC)
Language: BASIC
Hardware: Commodore VIC-20 with

cassette unit
Description: Four programs to record
household expenses and income in 16
categories. Provides monthly and yearly
totals in tabular and graphic form.
Handles budgeting, and sums tax-
deductibles.
Price: $34.95 includes two
cassettes containing four
programs, instruction
booklet.
John C. Doering, and
Paul Zuzelo
Creative Software
201 San Antonio Circle
#270
Mountain View, CA
94040
(415) 948-9595

Author:

Available:
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Software Catalog (continued)

Name: Geomap

System: Apple II or Il (adaptable
to other systems]

Memory: 32K

Language: Machine

Hardware: One disk, printer and/or
plotter

Description: This is a contour mapping
package with the following features:
menu driven; easy to use; choice of
several map styles; adapts to user's
printer width; maps are made in strips
the width of printer or plotter paper [no
limit to strip length or number of strips
in single map); accepts either gridded or
irregular data; large regions are sub-
divided into small parcels which can be
run individually and randomly to form

Name: 6809 Pascal Compiler

System: 6809 FLEX™ or 6809
UniFLEX™™

Memory: 56K minimum

Language: Pascal

Hardware: Any that supports

standard 6809 FLEX or

UniFLEX
Description: Native-code Pascal com-
piler generates assembly language
source which is assembled into true
6809 object code. This results in faster
program execution speeds than com-
mon ‘‘P-code’’ interpreters. Supports
nearly all of the Jensen & Wirth Pascal
specifications plus additional features.
Includes both integer and floating point
math with up to 16.8 digits of accuracy.

a contiguous, integrated whole (which  Price: $200.00 for FLEX
minimizes RAM requirements and per- version; $300.00 for
mits excessively long runs to be broken UniFLEX version.
down into several small runs — an im- Includes user’s manual,
portant feature for micros); modular Pascal User Manual e
design; choice of gridding algorithms; Report by Jensen &
training available. Wirth, and object code
Price: $2,000.00 [Manual alone on diskette.

$5.00. Refundable with Available:  Technical Systems

purchase.) Consultants, Inc.
Author: Mason Christner P.O. Box 2570
Available:  Geosystems, Inc. West Lafayette, IN 47906

802 E. Grand River (317) 463-2502

Williamston, MI 48895 Telex: 276143

Name: Presidential Campaigns
Name: Egbert RTTY Program i’g“m' y g{: ioecisRatic
System: Apple II, Apple II Plus L emory.' :
4 anguage: BASIC

Memory: 48K Hardware: (C2-4P, C2-8P, C-4P
Language: Applesoft (ROM]| and } C-8p [‘Po-lle q I’(e b i

Machine Language S i 22088 !
Hardware: Apple disk with DOS 3.2 Description: The program gives, the

or 3.3

Description: Transmit and receive RTTY
without any expensive interface hard-
ware. The Apple cassette ports connect
directly to the transmitter/receiver —
no additional hardware required! The
Apple generates and decodes the RTTY
tones. Program capabilities include 60,
67, 75, and 100 WPM Baudot and 110
Baud ASCII, unique receiver tuning
using the Hi-Res graphics, type-ahead-
buffer, break without dumping the
type-ahead-buffer, canned messages,
save received text/pictures to disk,
automatic C.W.I.D., game port-driven
push-to-talk, plus more.

Price: $39.95 (California
residents add 6% tax)
includes program disk
and instruction manual

Author: G.W. Egbert

Available: ~W.H. Nail Co.

275 Lodgeview Dr.
Oroville, CA 95965

user the opportunity to vote for every
U.S. President from 1788 to 1980, and
advises if his or her candidate won or
lost, giving the name of the winner and
his Vice-president.

Price: $9.95 includes cassette

Author: John and Mary Neally

Available:  SounDustrial Electronics,

Incorporated

4066 Polaris Avenue
Joshua Tree, CA 92252
(714) 366-9572

Name: Lightning-Bolt

System: OSI C4PMF

Memory: 24K

Language: BASIC

Hardware: One disk drive

Description: The finest D&D adven-
ture for the OSI computer yet! This
adventure is so comprehensive that it

takes up the entire disk. You must
cross mountains, forests, great plains,
and oceans to seek your fame and for-
tune! This game has full color graphics
as well.

Price: $29.95 includes
comprehensive 8-page
manual

Author: Steve Brown

Available: Interesting Software
15217 Campillos Rd
La Mirada, CA 90638

Name: Jabbertalky

System: Apple II, TRS-80

Memory: 16K TRS-80 cassette,
32K TRS-80 disk, 48K
Apple disk

Language: Applesoft or TRSDOS

Hardware: Apple II, TRS-80 (model

I, level Il and model III},

cassette or disk drive
Description: A programmable word
game for one or more players, Jabber-
talky includes two game features and a
utility program. ‘'Alphagrammar,’’ an
anagram game, challenges players to
unscramble entire grammatically cor-
rect sentences. In “‘Cryptogrammar,’’ a
code breaking game, the player must
decode sentences in which each letter
of the alphabet is substituted for by
another. The utility program lets
players create their own sentences,
Jabbertalky has eight skill levels and is
for ages seven through adult.

Price: $29.95 includes game
box, rule book, loading
instructions and disk or
cassette

Available:  Automated Simulations,

Inc.
P.O. Box 4247
Mountain View, CA
94040

Name: Painter Power

System: Apple II or Apple II Plus

Memory: 48K

Language: Applesoft in ROM

Hardware: Disk II

Description: Anyone can create com-
puter art. Using the beginner or advanced
mode, children and adults can create
original art designs then use them, or
any other saved screen, to prepare slide
shows and art demonstrations.

Price: $39.95
Author: Eric Podietz
Available: Micro Lab

2310 Skokie Valley Rd.
Highland Park, IL 60035
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Get more out of your Apple
with the MICRO on the Apple series.

VOLUME 2—
just released!

You liked Volume 1—You'll love
Volume 2!

More than 40 new programs on
diskette to help you get more from your
Apple:

@ Machine Language Aids

® [/O Enhancements

® Runtime Utilities

® Graphics and Games

@ Hardware and Reference Infor-

mation

MICRO'’s new book for Apple users
lets you:

1. Speed up machine language pro-
gramming using 5 powerful machine
language aids.

2. Add additional editing and
input/output features at no cost!

3. Enhance the capabilities of
Applesoft and Integer BASIC to in-
clude sorting, print using, and MORE.

4, Use your high-resolution graph-
ics to plot graphs and display
“compressed” pictures.

5. Add an interesting hardware proj-
ect to your Apple.

6. Play the intriguing game “Galacti-
Cube”—

And much, much more!

31 choice articles

46 tested programs on diskeite

(13 sector DOS 3.2 format)

Buy MICRO on the Apple 2 at your
local computer store

or
Call 1-800-227-1617, ext. 564 TOLL
FREE (in CA, 1-800-772-3545, ext.
564) and charge it to your Mastercard
or VISA

or
Send check for $24.95 plus $2.00
surface or $5.00 air shipping to:

MICRO, Dept. MI

P.O. Box 6502

Chelmsford, MA 01824

Volume { also available at $24.95. To-
gether MICRO on the Apple 1 & 2
provide more than 60 programs on
diskette for less than $1.00 each. No
need to type in hundreds of lines of code.

NICRO

on the Apple

Volume INCLUDES
DISKETTE

Please allow 4-6 weeks for surface mail delivery.

Massachusetts residents add 5% sales tax.




Hardwar@ Catalog

Name: Execom 80

System: CBM/PET
2001/3000/4000 Series

Memory:  Additional 1K

Language:  Operating System

Hardware: 14''x5" and 12"’ x2"

circuit board with an

optional 2" x 2" cireunit

board
Description: 80-column expansion that
allows the user to switch between 80-
column and 40-column displays, from
program. control, or directly from the
keyboard. Requires some circuit modi-
fication to CBM/PET circuit board.

Price: $275.00 includes all
necessary hardware and
ROMS, demo diskette
{4040 format)

Available: Execom Corp.
1901 Polaris Ave.
Racine, WI 53404

Name: HIPLOT Plotters

System: TRS-80, 1/2/3, Atari,
Apple, PET

Memory: 16 K

Language: User's Choice

Hardware: High-resolution pen

plotter and interface card

(if needed)
Desecription: HIPLOT Plotters is a very
high quality alternative. Multiple pen
colors is an add-on option. Resolution
is typically 200 points/inch. Several
different models are available in dif-
ferent sizes and options. A high-level
plotting language drives the Z-80-based
hardware. Software is available.

Price: $1025 - $2000

Available: Houston Instruments
One Houston Square
Austin, TX 78750

Name: Analog Peripheral

Hardware: Any system with RS-232
port

Description: Self-contained 8-bit

analog-to-digital converter. RS-232C
output line is switch-selectable from
110 to 9600 baud. For faster data trans-
fer, there is also a 26-pin parallel out-
put. Plug-in transducers eliminate need
for breadboarding transducer circuits.
j' Four input channels permit logging of
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several variables at once. Fast conver-
sion speed of 100 microseconds. One
BASIC instruction begins data logging.

Price: $449.00
Available: Cambridge Development
Laboratory
36 Pleasant Street
Watertown, MA 02172
Name: Sabrina
System: SCS-10
Memory: 10 to 120 megabytes
Language: Apple 3.3 DOS, CP/M,
Pascal 1.1, TRS DOS
Hardware: Winchester disk

subsystem
Description: Sabrina is the SCS-10 8"
Winchester hard disk storage system
that will interface to over 9 different
major microcomputers including Apple
11, TRS-80, S-100, Multibus, and the
IBM personal computer.
Price: Starting at $4,995.00
includes everything
required to run the hard
disk to the host
Santa Clara Systems
560 Division St.
Campbell, CA 95008
(408) 374-6974

Available:

Sun-Flex Touch Pen
System

Description: Microprocessor-based,
stylus-operated, graphic-capable inter-
face, which enables a CRT operator to
bypass the keyboard and communicate
directly with the CPU. Available in
sizes up to 25",

Name:

Price: $250.00 - $1,000.00
includes transparent
screen panel, stylus,
mMicroprocessor

Available:  Sun-Flex Company, Inc.
20 Pimentel Court
Novato, CA 94947

Name: The Grappler

System: Apple II, Apple II Plus

Language: All

Hardware: Parallel interface board

for Apple
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Description: The Grappler interface is
the first universal parallel interface
card to provide sophisticated on-board
firmware for Apple high-resolution gra-
phics. No longer does the user need to
load clumsy software routines to dump
screen graphics — it’s all in the chip.
Actually, it’s our EPROM, and there
are versions to accommodate numer-
ous printers. The Grappler accepts 18
simple software commands accessible
through the keyboard or user program,
making it the most intelligent Apple
interface available. It is also Pascal- and
CP/M-compatible.

Price: Includes 5 ft. cable and
manual

Available: Orange Micro
3150 E. La Palma, Suite |
Anaheim, CA 92806
(800} 854-8275
Waybern
13911 Enterprise Dr.
Garden Grove, CA 92643
(714) 554-4520
CompuCable
2081 Business Center Dr.
Suite 180
Irvine, CA 92715
(714} 635-7330

Name: HTS General Expansion
Boards

System: KIM-1 and OSI C1P

Memory: 2K bytes 2114L Static
RAM, 4K bytes 2716
PROM

Hardware: 32 lines I/O port

Description: Low-cost general expan-
sion boards for the KIM-1 or OSI C1P,
Occupies 8K block of memory, loca-
tion is switch selectable on any 8K
boundary. Sixty-plus page manual
describes two board designs, GEB1 uses
2K of 2114L RAM while GEBII uses
two 2K x8 RAM chips. GEBII ports
overlap 64 bytes at upper boundary of
RAM. Both boards provide 32 port lines
using 6532 ports with instructions in-
cluded for substituting 6522 VIA.
Manual provides wiring diagrams, wire
lists, parts lists and instructions for
wire-wrap or point-to-point construc-
tion on Vector boards. Buffered bus is
similar to KIM-1 structure. I/O con-
nections made via DIP sockets. Con-
nection details for KIM-1 and OSI C1P
extensively detailed in manual. Can
also be used for AIM 65 and SYM.

Price: $10.00
Available: Hunter Technical Services
P.O. Box 359
Elm Grove, WI 53122
MICRO"
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Next Month in MICRO

FORTH Feature

¢ LIFE in FORTH and BASIC — FORTH and
BASIC versions of the educational game
LIFE are presented, with a detailed
description and comparison.

* Using FORTH with the 6502 — A
complete extension, a debugging or
decompiling tool, and an application utility
all built into a flexible FORTH enhancement,
with enough room for other similar
expansions and applications.

» Stepper Motor Control — A FORTH
Approach — Stepper motors translate
digital commands to motion, bridging the
gap between computers and robots. A
flexible command language, written in
FORTH, translates natural, English-like
commands to precisely controlled
movement.

* FORTH: A Viable Alternative — An
introduction to FORTH, from FORTH, Inc.

Other Features

Inspector (for the TRS-80C Color Computer)
AIM Assembler Listings

List-Corrupted SYM-bols

Atari Countdown Timer

Applesoft input Anything

Fast Joystick Input for C1P

Credit Box Creator for the Apple

Columns

Pet VET
From Here 1o Atari
New! The Single Life (for single board users)

Plus Our Regular Departments

Software Catalog
Hardware Catalog
6502 Bibliography
...and more!

40% OFF

Your money goes farther when you sub-
scribe. During the course of a year, when you
subscribe, you save 40% (in the U.S.).

Pay only $18.00 ($1.50 a copy) for 12 monthly
office in the U.S.

MICRO

34 Chelmsford Street
P.O. Box 8502
Chelmsford, MA 01824

Please send me MICRO for __ 1 year _ 2 years
NOTE: Alrmail subscriptions accepted for 1 year only.

Check enclosed $

Charge my VISA account

Mastercard account
No.
Expiration date

Name
Address

City/State

128 MICRO - The 6502/6809 Journal

More MICRO for Less Money When
When You Subscribe, until December 31st

issues of MICRO sent directly to your home or

But on the newsstand — if you can locate the
issue you want — you pay $30.00 a year ($2.50
a copy).

Save 40% and make sure you get every issue.
Subscribe to MICRO today.

Subscription Rates Effective January 1, 1982

Country Rate
United Slates $24.00 1 yr.
42.00 2 yr.

Foreign surface mail 27.00
Europe (air) 42.00
Mexico. Central America, Mid East,

N. & C. Africa 48.00
South Am., S. Afr., Far East,

Australasia, New Zealand 72.00

* Airmail subscriptions accepted for only 1 year.
For U.S. and Canadian 2-year rates, multiply by 2,

Job Title:
Type of Business/Industry:
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IVE MICROCOMPUTER!
i ';- -

ﬂ“ ! e :
'AVAILABLE ON DISK 0]
TRS-80 MODEL 132K. 012!
TRS'80 MODEL 348K
Apple 2 applesof
ATARI 40K ©

o
o ADIVISION OF SCOTT ADAMS INC
‘BOX 3435, LONGWOOD, FL 32750
(305) 862-6917 :
ORDER FROM YOURIFAVORITE DEALER :
or CALL TOLL FREE (800) 327-7172 L o
SHIPPING & HANDLING ARE EXTRA, PRICES SUBJECT TO CHANGE WITHOUT NOTICE -

ART COPYRIGHT
1981 RAYMOND BAYLESS
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E VisiCalc vist s200.00
N VisiFile Lists250.00

..................... ow $149.00
...................... now s 1 99.00

NEC Green Screen Monitor st sess.00 .
Zenith Green Screen Monitor vists1ss.00
Ulysses Listssaos ...
Speed/asm Listsso.gs .
Lisa 2.5 ustsra9s
Dinosaurs uist sis.00

Apple®

HUNTINGTON COMPUTING "o

E Horriblescope sk Liststs00 ............ row $3.99
MISCELLANEOQUS
m Escape lrom Aclurus 529.95 now $35.39
Basic Maller 36995 now  $39.49
Mermory Management 11 34995 now  $82.89
m Castle Wollenstein 529 95 now  $25.39
Upper Reaches ol Apshai 51995 now $16.89
Bridge Tulor 539.95 now  $35.19
m PASCAL Animation Teols $635.
Hand Holding BASIC -............. 9
U T A0 EOT v e o s swinpsmsn it s sasmad $65.
! Space Quark . 529.95 row $15.39
Baneath Apple DOS (book) 51895 now  $16.89
Birth of the Phoenmx ., S14.95 pow  $12.69
m Goblins 5 527 50 now $23.29
Painter Power 53995 now  $33.89
U.S. Constitulien S29.95 now $25.39
! Merger S42.95 now $42.49
Super Stellar Trek $32.95 now  $33.89
LISA o 57995 now $67.89
‘ V-Plot (Yuceipa) $29.95 now  $35.39
V-Stat 52595 now $235.39
V-Print 52295 now  $25.39
! Brain Surgeon 549.95 now $42.49
Info Master 515000 pow $127.49
Waterloo 11 549.95 now $42.39
‘ Fantysiand 2041 5995 now  $50.99
Torpedo Terror 52495 now  $21.79
Speedstar 5139.95 now $114.69
L Kaves ol Karkhan 34905 now $42.39
Dos Boss 32400 now $20.39
r Memarex Disks 10 for $24.99
‘ Vierbatim Datalite-plain w/hubs 10 for $17.99
Dysans 10 for $49.99
Flipsor Box, R £19.80
Seolch Dnsgc Céleager ri&'%s'% now  $26.99
AMan*(TRS-BO"/Pei~ Write for Information
m s GAMES WURST OF
Hi-Res Soccer 529.95 maw  $25.39
Apple* -Oids 529.95 now  $25.39 HUNTINGTON
‘ 'urst of Huntington Computing . .....c..covn0es $19.99
Gobbler 52495 now  $21.19 ’ .
Ultima S99 now  $33.89 Read Softalk’s review
Aulobahnn £29:95 now rd
m gaﬂle Cruiser Action S44 65 now  $38.89 Ofbpage 8( of the
orgon 53995 now $33.89
! Super Steliar Trek 539.95 now $33.89 ctober issue
Helitire Warrior 539.95 now $33.99
Gamma Gablins . 529 95 now  $25.39 l 9 99
m Mission Asteroid S18.95 now $17.99 ®
Wizardry $549.95 now $42.89
Star Mines 520.95 now  $25.39
m Warp Factor 539.95 now $33.99

(

ORDER BY PHONE

800-344-4111 (outside Calif. VISA press (Include card # and expiration date).
u 800-692-4143 ( (inside Calif.; Post Office Box 787 g;lggnzla lessn‘denls Fidd 6% ‘:x;.:;c'm m
. . . o or o reign an row,
m 209-992-5411 (loreign or local) Corcoran, California 93212 e Sendpfcc;r zgicalalggg P:cessubiec?:: ’
Apple s a regiienns acemark ot Apphe Compuled Inc change.
aﬂgmgﬂgﬂﬂﬂgEEEBEEEQQQEQE'JL"JL"JL :

COMPUT IS

N\ \WE ONE OF THE WORLD’S LARGEST INVENTORIES

.now $199.00
_______ now $109.00
now $29.69
__________________ now $33.89
now $67.89

now $12.69

N LN L] ‘ﬂ

NEW PROGRAMS

Sneakers 323.25 now  $25.39
Copts & Robbers ,.534.95 new  $29.69 ’
Pol-O-Gola | 539.95 now  $33.89
Pel-0O-Gold || 53995 now $33.89 1
Rung of Saturn 530.95 now  $33.89 il
Streels of the City & Trucker S24 95 now  $21.19 ‘
Presigent Elect 539.95 now  $33.89
Dis-0-Doc 57239 now  $61.49 ’
Med Fly Maria 52995 now $24.39
Hungry Boy 524.95 now j21.19
Anova S74.95 row  $63.79
Solitaire 52995 now $25.39 .
The Source S100.00 now  $89.99
Race for Midnight 529.95 now $25.39 '
Hi-Res Secrets £125.00 now $1048.19
Banners| ... 53495 now  $29.8
Complete Graphics (Tablet} 511995 cow $101.89
Special Effects (Tablet) 56995 now  $60.79 ‘
Inkwell Apple* 11 S150.00 now $130.49
Snack Attack 752095 now  $35.39 '
W-Plot $2995 now $25.39
Dhsasem/65 529.95 now  $25.39
The Inspecto: LDlsk ar F‘lumJ .. 34995 new $42.39
The Book ! ...519.95 now $11.97 ‘
Don't |Bocrk:| 28.95 mow $8.05
Using 6502 »flssen'Jl:I]\.I Language 519.95 new $16.89 '
Expandapon . 559,95 now 1§
Firebird 529.95 now }25.39
Thief S29.95 now $215.39
Threshold S23.97 now $20.38
Target Planner 519500 now $185.69
Paddie-Adapple 85 now $26.89 '
So. Cal Research 51495 now  $13.45
Word Handier $250.00 now $272.49

GAMES m
Microsolt Adventure L. H2085 now $25.39
Wizard.and the Prnncess 53295 now $28.99
Flight Simulator 534 95 now  $29.49 m
Odyssey 529,85 now  $28.39
Sargen |l 334,95 now  $29.69
Space Eggs S20.95 now $23.39 n
Hi-Res Cribbage $24.595 now  $21.19 -
Lords of Karma (gass.) . 22000 now $16.99 A
Oh Shoot now  $19.99 u ¢
ABM 52495 now  $21.19 £
Computer Conflict 339.95 now  $35.99 W
Computer Air Combat $59.05 now  $52.99 . i
Temple of Apshal 539.95 now $33.89 ]
Zark 539.95 now  $33.99 -
All Nibble Softwarg , ..., ..ccerierrnnnrcars 15% o list u
Robat Wars 539.95 now $33.99
Cransion Manor 334 05 now  $29.69
Dragon's Eye 524 95 now  $21.19 .
Computer Acquire 520.00 pow  $16.99
Twala s Last Redoubt 52995 now  $25.39 u
Alien Rain 524 95 now  $21.19
Alien Typhoon 524.95 now  $21.39
Raster Blaster S29.95 now  $235.39
3-D Skiing s 324 95 now  $27.19 ‘
Crealure Venture 52495 now  $21.79
Galaxy Space War | 53095 now  $33.99 '
Meteoroids in Space £19.95 now $16.99
Dragon Fire SAL.95 now  $82.49
Paol 1.5 534 95 now  $29.69 m

BMP Joystlck

Here’'s a joytsick you won't
want to be without. It's the only
joystick we know about that al-
lows you to change the axis
with a flip of a switch. Only the
highest quality parts are used.

$49.95

We lake MasterCard, VISA or American Ex-

»






